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:ittfi*f:J'b~JE:~,~-~~nE~~Et9nE•ttA5ttfr~#Et9~~tt,J\\I*J§-JE:~:l:B~~~Et9~~ 

*f:J'b:ittfi~~~JE: " •2o~;ff:J'b)j\I~~5ttfr-~~~*f:J°b o ~~*f:J'b~)E:M*J\\Z{Eft~Et9~m~,~ 

!l!U J\\Z ~ ili 1lill 1*l Et91* ~ 1f 7 r;J JW~ " 

5.1 ~ 

5. i.1 ~fflmiE 

J$:jf;r!J;~)E T J§J!!ltjtfzf{j(:5j-tfr;r! (Flavor profile analysis, fli"j~ FP J\) UtltlJE:~i!'H!~7j(AJt7j($(7j( r:f 

Et9• 0 

:'1s:Jfmmm~~•~*A1t*•*r=f•Et9~7E:o 
2 
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5. 1.2 1* 11 

~~~~%mm~fflrW~*~~~~~®~%m»mo*»m~~3~5~%mA~m~~~ 

if~1J>~l-L%m A~t!i:~~»m~1Jil)(f4~WBitff:ttHJll 0 W:l1:»m~1Jl[ , {t;f~%m A~~~7}(~# %~# 

~~~».~~~ltmEID r*J ~#~silt~~ o Jit:f.:Y%mat ,1K~1Ja~¥Ll-~i1Ntltft~mtl:l ,%m A~ 1lijJt 

~~ o §%mA~%-~W~~m#~~#~~~~#~~lt~~.N~~w~•~*~~#~~~. 

Jt ~#~silt ~~Itk-'¥-:hlJtii o 

5.1.3.1 Wrtfi:Wrt®fflfiH~(p= 100 g/ L): ~Ilk 10 g Wrtfi:Wrt®ff!mrx~1K~ ,~*f~ 100 mLo 
5.1.3.2 BruE (C6H120);f,if,fi®: £tli:lt:kr}j!(;~r 95% o 

5.1.3.3 2,6--- ==E=~ruE(Cg H140);f,if,fi®: £tli:lt:kr}j!(;~r 95 % o 

5. 1.3.4 2-El3 ¥#~M:t1Ffi~*mml <p= ioo µg/ mL>: !J!kJ*m~J'l.~11Ffi!fmlrfriiE~ ~:t1Ffimmt o 
5.1.3.5 ±~~11Ffi~*mml<p=Ioo µg / mL) :!J!kJ*m~J'l.~11Ffi!fmlrfriiE~~11Ffimmto 
5. 1.3.6 ~~®ff! 0 

5.1.4 {)(a 

5.1.4.1 ·m:i1lft1tmm :ilNilt~lMjg ±1 °c 0 

5. 1.4.2 T§;q)lff: 20 µL ~ 100 µL 
5.1.4.3 ilNiltit:O °C ~ 100 °C o 

5. 1.4.4 Itk~ffii: J'l.¥:fJZ~ffii, 1 Lo 
5.1.4.5 ~®mt: J'l.¥Jf!HH!IJ~ffii ,5oo mL 

5.1.5 *f ~ 

5.1.5.1 ~®*~Bt ,D\Zft1K~:fE~® mt~7'Giik1tliWli~~~Yfil,NwJ:~® ffit¥o *~ g1,71u}(~® 
at ,D\Z:fE~o~ffii~tuf %1JaA 0.1 mL Wrtfi:Wrt®ff!mmt<5. l.3.l) Jm~ ,]f!ut 3 min 0:1: ,N*~~o~ o 
5. J.5.2 ~P~MT 0 °C ~4 °C* flj:-f{'t~ilf!:ff,:f£ 24 h r*Ji!fltl~ o 

5. 1.6 5HJi2V~ 

5.1.6. 1 0: 2-Ej3 ¥#~Mt1Ffimmt<p= 40 ng/ L)x'f%m A~ Jit:fl-~~~~lti!f!tlm, i!f!tlm~51'!-±~!J;t5i 
Jt FPJ\ ~~jg 4~ 6 »PJm:fl-~®%m 0 

5.1.6.2 §:Ilk 200 mLJ}(~~~®ffii~ ,Jfr 45 °C 1}(*fr~1Ja~ 10 min~l5 mine 

5. i.6.3 %m A~ %Jitlx'f 1K~m:f'J1liji!f!tl o 1liji!f!tlat ,-x-¥:ft1tmtm: .~ - x .f.ff~mtw, JJ::Jttl IN! rm ~w 
J:\~~1.i~~ ®mt;N~:flZ~mt~m:-.JL ,T§~mtw ,Jit:f'J1liji!f!tl 0 %m-r--t-#~a1 ,%m A~D1Z%1lijx 

~J}(,11f'J~, 2 min IJ:J:,»PJJit:fl-7}(~%m o 

5.1.6.4 fc;o/:lliji!f!H~¥Ll~#~~~~#~5ilt~~ o #~5i1t*ffl 71'-~~,lfl* lo 

3 
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:ff JHEl it~ ii& :ff JHEl it t\'i it i5tl!!I 

0 JC .XffM :ffjl 

2 ~§~ --~ffl#~~-~,@~~~~#ey~-~ 

4 §~ --~ffl#~W-~ , £~MW~~i'l9:ffjl#~ 

6 9=t~5Elit B §~i!JI~-~ :ff~ 

8 ~5El :ff~5El 00 'jl(J l1l!!J at:ff Jl1JJ~tt~~ 

10 5El ::ffm~•oo:ff~,*at~JlEJru~~E~ 

12 1U.1il ::ff~~OO~~d:ff~,~itilA.X~E~ 

5. 1.6.5 Jit:fi;J<ift5t;flf at, ffil i2*"~-®~ E8irutl5E~-*; ~ ;J<ift r:f E8 #Ax1H,t tal J:tat, 5t;flf A~ ml!!~ 
xt Jt J1t fi 5t ;flT o 

5.1.7 ~~it~ 

*1t5t;flf~*m,5t;ffTA~ffiZ~~JitfiW~.~talitE8#A#~~~~·-~~-~.~~*1tr:F 

AE8W~~-* , Jt r:f #A~~·-*~5t;ffTA~W5E~-*E8~~M o *1t r:F AE8005E~-*fil*" , ~ 
:;& 2 0 

¥f. u"lr t\'i:\:£ 

*¥P.atl'EiJ 

l1l!!l lttii:5Jl: 
~fJTAw rJi% 

:ff jl~ID: 1 :ff~~ID: 2 :ff~~ID: 3 

1 

2 

3 

4 

~fJTtiL* 

5. 1.8. 1 * )f;r!ffiZ;fEJ& JXt fl.lit ,7G#I% E8Pf :ll r:p Jitfi ' 5t;flf A~ irutlm"!W 30 min Tmlll:* 11§' P$£1:J\!J'4W:P& 
:t!tl, !4k® ~ , :U~vJfE~W:Jtf1Jrfft~ l'iiJRfil atTffiZ ~:fJo llflirutl o 

5. 1.8.2 5t;flf A~ )tjJIJ xtifto~ Jit :fi llflirutl at , TffiZ~iM!~fiBP!$& o 

5.1. 8.3 :®1¥ 1 ~z ## ~ E8~~~A!Jm&t ,ffl7GA;J< §Cf!Jtl ~-JE~~ E8 tff-fif£t~Jit:fi1Jotff-~~ o ~~ 

~A!Jm&tE8#A#~talit~'f&3,Jt§C~~~R~ffiZE8#A~~·-~'!&4o~~tt~5t;flf~9~Jt 

Jitfi00JE , fil*"*1tE8#A~~R#A~~·- · *1tr:FAE8#A~~·-ooJ£m~g~#~MTffiZ8 

:ii 2 -t-#A5i~·-~&o 

4 
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~ ffil :g 1'fF ~~ft!i~ 
!JC $Jltlt 

flg / L 

2-Efl £~~!W ±:fl~ 0.200 

±ffe.:~ ±:fl~ 0.200 

2 ,6-=t=~M ~Jll~ 10.0 

C,j'i J]i!)9&8JrntM~ 200 

l'kffit~m ffit~ 100 

~ ~ "¥}{ ~ ~ ffl t~ fftl'i'Htt !JC *11 it Lt 

~ffiBilllt~~ ng/ L 

2-Efl £~~!!¥ ±~~ 2 , 6-=t=~M C,'fi 

0 0 0 0 0 

2 15.0 1 0.0 50.0 350 

4 40.0 20.0 100 600 

6 60.0 40.0 200 l 200 

8 200 80.0 400 2 500 

10 300 120 800 5 000 

12 400 300 l 600 10 000 

5. 1.8.4 k..l~~~:!i!!J'm n1n~c 1M~!l'. a9x>JB{l[:7'J ~*-ti- , :ff~Ji!l'. ~§&7'1 W..*-ti-~ 11ltl ~Jl'. - u!fiJ mz Ht! ~ . ~ 

~~:!i!!J'mm~$mM~~~Jl'. a9~B{l[~ :ff:!il~Jl'.~§&Z~~~tt*¥ . ~Jl'. - ~DlZ Ht! ~ a9 ffi*¥B 

Dll*"T o.so, :ff:!il5iJl'.~§&ti-~1liil~ tE 2 k..l ~ . 

5.1.8.5 ;zjq* r:f :ff:!il 5i!l'.~§&~ GB/ T 5750.4-2006 rp 3.1 a9 :!il5i!l'.~§&x;fDll*¥ ' ~* 5. 

~~5illlt~~ 

~~5illlt1/ti~ i.ltlW GB/ T 5750.4 2006 

9=t E8 3.1 
;$.:t~ fft 

5C 5C{f{i!J~~ 0 0 

~~j} 
-!Rtl\ffl :J!f ~:tft~~' 

l<FPA~3 l 
1.El.ffe.:~~J[!;:J!f PT W. ~~ 

~j} -!R ti\ ffl 1!f Rltl §~~ ~ 2 3<FPA~5 

IWJP. B§~ljijJP.~~ 3 5<FPA~7 

5ill B:fHNJP.~i'JS~~ 4 7<FPA~l0 

1Uill :ff 5ill ?..Q i'JS 11& ~ W; ~ ~ 5 lO<FPA~l2 

5 
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5.2. u ~mm:~ 

*flmm~Tm~••~m~~~•~*R~*•*~~-~~ ­
*flmmmT~•~*R~*•*~•~~~~~. 
*flm:&i1~~tmtlfllt:S:~JJtj; 2.0 µg/ LCf21. cN-it) . 

5.2. 1.2 1* 11 

~~~--m~WM•~*•*A~-·~~-·~.m~m~A-•B~fttE~···•m~~ 
Mfil~~P.&i&mtiUP.&i&~A ii:~~&ffiZ!fi:JGRm~~ '-!:ff ~)ffi-T ~m·~~fFffl 1:~~~« ,ll}-!:ff #1ffi®­
lllt@lll&ffiZ1:~Me~~~ . 

ti:~-t-&ffiZM~~ .~o~~*mtiU ~••ti:•~*ti~r ,ft(%~ ~JllViff ~ tt17tlm~. ti:!$1ti ~"f 
M~~-·~··¥~~~~A~~~~*~~B+-1-~~··•-t-~~·13m~&ffiZID~•&m!fi 
:JG,&ffiZ'.l'G~fil •T 630 nm tit*9.t~ftttetmtl~ . 

5.2.1.3.1 it~~ir1>Jm•Cp=200 g/ L) :~Itx. 50 g it~~ir1>JmT£4:7.k~ ,ittq)filffl£i!i:;j(fit~~ 250 mL. 
5.2.1.3.2 it1A~ir1>Jm•Cp=0.4 g/ L) :11.&ltX. 2 mL it1A~ir1>Jm•c5.2.l.3.l) ,ffl£i!i;;j(fit~~ 1 000 mL. 
5.2.1.3.3 l:li!DIWm•cSD= 50%): ltX. 50 mL :JG;j(Z'.i M.-!:ff ~f*fftl:lt!DIW X-lOO( Triton X-100)1~~. 

5.2. 1.3.4 ••mtitl: ~Jtx. 30.0 g ~®=itf!ll (KH2P04) ' 60. 0 g 19~® (C6 Hs 0 1 • H2 0) ~ 10.0 g ffi\: 
~f!ll .mT 400 mL £4:;.k~ ,jffit~~ 500 mL,ll}:IJOA it~(C3 Hs 03 )~ 1 ooo mL,t~~ . 

5.2.1.3.5 1Fihi·£lOiF•:~ltX. 9.0 g~Jlll®CH 3 B03),5.o gi\:~~iFJ~ 10.0 g~~f!ll ,mT£4:7.k~,1ffit~ 

~ 1 000 mL . 
5.2.1.3.6 11.&i&mtitl: 11.&Jtx. 0.5 mL l:lt!DIWm•<5.2.l.3.3) ,:!JOA 100 mL ~1}~irfl• (5.2.1.3.5) ~ . t~ 
~ , rfi'.li m at me iM • 
5.2.1.3.7 .IfF~irfl• : ~Jtx. 3.0 g ~®=itf!ll(KH2P04) ,15.0 g ~®it=ir1>J (Na2HP04 )~ 3.0g19~ 
®=:if1;JCC6HsNa30 1 • 2Hz0) ,mT£4:7k~ ,jffit~~ 1 ooo mL. ll}:IJOA 1 mL l:li!DIWm•<5.2.l.3.3) 
:ff¥~~ 0 

5.2.1.3.8 ~~~-T m•<p=l g/ L): ~Jtx. 0.1 g ~~~-TCC1H1 S02NClNa • 3H20) ,mT£4:7k ~ , jffit~ 
~ 1 oo mL, 1fi'.ljfflatmGiM. 
5.2.1.3.9 #1ffi®-Plt@lllm•: Jtx. 6 mL it 1A~ir1>Jm• (5.2.1.3.l)T 100 mL £i!i:;j(~ ,ll}~Jtx. 3.5 g #1ffi 
®CC6Hs02N)mT _t~m-~ 0 ;:1j~Jtx. 1.5 g Plt@lf.J,mT 20 mL N-=EfllPflWU~[HCON(CH3 )2] 

~ . ~1fWf#m•.fflit~~ir1>Jm•c5.2.l.3.l)iffil1J pH {i[j; 7 ,ll}ffl£i!i:*fili~~ 200 mL,¥~~ . 

5.2.1.3.10 ~~ir1>Ji'~fim•cc = 0.010 oo mol/L): ~Jtx. o.292 2 g ~~if1;JC£fimfitl ) mT:l~L;.:£4:;.k~, 

jf~:gt~ 500 mL :gtjtifii~ ,¥~~. 
5.2.1.3.11 mfl!.~H~iKtiU: ~Jtx. 0.02 g mfl!~ <xt=Efl~£_1][='F£~ Hr ,C12 H12N02S2) 'mTlOO mL 
Wlll~ . ffl~eifii~H1f•T•91.~m~~~Hl-1-~ . 

5.2.1.3. 12 ~®fl!i'~fim•cc = 0.01 ooo mol/L) : tiufU~Jtx. o.849 4 g ~®fl!mT£4:7.k~ ,ffl£i!i:;j(~:gt 
~ 500 mL. liT~eifii~~H . 1fi'.ljffl flfffl~~ir1>Ji'~fim•t~~ . 

i'~~flm:fiufij:f§Jtx.10.00mL~~if1;Ji'~fim•c5.2.l.3.10) T150 mLf!EIDifii~,:IJaA 50 mL;_k . 
rtrJ mID mi:~ :110 A 3 ~ 5 1~* ®f!ll :r~ 7K •, m ~®mt~ fim • < 5. 2.1. 3.12)1~ ~ ~ m • m :!lite~~~~ h 

6 
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Bo fc~~®m89Y:IUl:CViL ll'tlat!ij ~ 10.00 mL ~;}(1-t~~{lAP:lfff>fg;fii'.~fF~ Sm:%Z, fc~~®m 

;fff>fg;fii'.~fflil:CVo) o fi!J®m:fff>fg;fii'.~~Ilt 89if;W_f[J::\;(l), 

Ci X 10.00 
c = 

V i - Vo 
.............................. ( 1 ) 

J::\: r:p , 
c -fi!J®mtff>fg;fii'.~~Ilt ,.{ftj;$:~'&JrCmol/L); 

ci -~{t$rt:J;fff,fg;fii'.~~Jjt ,.{\'Ij;$:~'ij:Jr(mol/L); 

Vi -$j)E~{t$P:l;fff,fg;J'$~at~®m:fff>fg;fii'.~89fflil: ,•fftj;~Jr (mL); 

V o -$jJ£~;j(~ s atfi!J®m:fff>fg;fii'.~89fflil: •• {\'Ij;~Jr(mL); 

10.00-~{t$rt:J;fff,fg;fg~fit;:;f9',.{_ftj;~Jr(mL) o 

5.2.1.3.13 ii;{t'ffl!;fff>fg;iF[r~fii'.~[p(CN - ) =100 µg / mL] ,f$~ LO g i{.~{t$rt:Jfg"f 400 mL ~;j(rp ,.fl} 

{g;lifu:IJOA 0.125 2 g i1:1-t'ffl!~J'E3:o-fii'.fW!,, ~if$~ 500 mL ~il:#'i rp ,fa§~;}()£~, ni~, Ji"f:l*'B#'i rp :ill! 

~~~ . ~m~~m~~ff~J£.•n~mm•A~~m•~~~89~mm~.«1-t•]g~•.&• 

~~~89~A~~~f*Rfii'.~89~~. 

;fff,J£1Jm: {g;1ifff f$~ 10.00 mL ii:1-t•tff>fg;iFihl· fii'.~ (5.2. L3.13) "fft% mi r:f, :fJa A 50 mL ~;j(;ffi 

1 mL i{.~{t$rt:JJ'$~(5.2.l.3.2),:fJOA 0.2 mLmm~:flV1~Jftl(5 . 2.l.3.ll ),ffl~®mtff>fg;J'$~(5 . 2 .l.3.1 2)1~ 

JE,fii'.~El:l :00'.15rJtl:tlf'.12j;~fil:15j;Jl,i2~fi!J®mtff>fg;fii'.~fflil:CVi) . ll'tlat!ij~ lO.oo mL ~;j(fF~ S 

W::%l,i2~~®m:fff>fg;fii'.~fflii:<Vo >. 

il.1-t• ~ ·~Jjt 89it~ _![)::\; (2 ) : 

cX(Vi - Vo) X 52.04 
6 

p = 10.00 x lO .............................. ( 2 ) 

J::\:r:f: 

p -il.1-t•89~il:~Ilt, l)Jil,~-=f CCN- Ht •• {ftj;}'l'ij:Jr(g/ L); 

c -~®m:fff>fg;fii'.~~Ilt .•ill:j;$:~'&JrCmol/L); 

Vi -$jJ£i\.1-t'fflltff>m~*m~at~®mtff>mm~m• .•fft]g~JrCmL); 

V o -$jJ£~;j(~ s atfi!J®m:fff>fg;fii'.~fflil: ,.{ftj;~Jr(mL); 
52.04 -:ffi ~T 1 L 89 1 mol/L ~®m:fff>fg;fii'.~89il.~-=f (CN-) 89~· ,.{\'Ij;}'l (g); 

10.00 -i{{t'ffll~-J}fg~fit;:;f9' ,.{_ftj;~Jr(mL) . 

5.2.1.3.14 i{{t'ffll;fff,fg;~fflfg~[p(CN- ) = L OO µg / mL] ,)f(;*J::\: (3)if;W&~~i{{t'ffll;fff,fg;~-J}J'$~ 

(5.2.1.3.13) 89fit;:;f9',fg;1ifff~~it{t'ffl!;fff,fg;~-J}fii'.~"f 500 mL1*15~il:#'fir:f,fflit~{t$rt:JJ'$~ 

c5.2.L3.2>J£~,m~ . 

J::\:r:f: 

V = LOO X 500 
TX 1 000 

V -il,{t'ffl!;fff,fg;~-J}fii'.~89fit;:{R,.{\'Ij;~Jr(mL); 

.............................. ( 3 ) 

TX 1 000 -1 mL i{{t'ffll;fff,fg;~-J}fg~rpi{{t.~il: ,.{_ftj;~}'l(µg); 

LOO -1 mL i{{t'ffll;fff,fg;~fflfii'.~1!! L OO µg i{~-=f; 

500 -i{{t'ffll;fff,fg;~fflfg~fit;:;f9' ,.{_ftj;~Jr( mL). 

5.2.1.3.15 -*~Wf~fg~,~~ 1 mL fiiLDrJiifii'.~(5.2.l.3.3),ffl~;j(fit;f¥~ 1000 mL,ni~,lf(bf§at 

WGiM . 

5.2.1.4 {)t.ff 

5.2.1.4.1 a~UfrE~:5HRf~: «1-t•&&•:JI;».m;!:R:,t£~~tiiiff, ~ ~~ft:ff , $Jii:ilUiffl~* ' tt'B~ 

7 
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Wtlff ,~i1.Bl:lll!"*-m . 

5.2. 1.4.2 Jm?3'1ffi'.mt)ttt. 
5.2.1.4.3 ~~mt :100 mL 

5.2.1.5 *f ~ 

5.2.1.5.1 J=IH~~mt*•7J<:¥f . *¥F!W ,J=IH~Hi£i11ti1ltmt)t 2 ;X,ll}ffl~7j({rpt)t-=fl$ . 7j(¥f*•atD1Z~1!t 

~~-~~ - *·*~-~-~~~*:¥F~.m~~-tt$~·~*-T~.W-~A••~M~~pHm 
::f;J>T" 12. 
5.2.1.5.2 ¥F&'iiDIIT" o °C ~4 °C5kf4~~j(;{lfl:i'f ,{E 24 h l*Jitt!tlJE . 

5.2.1.6 ~HJi~~ 

5.2.1.6. 1 ~~fX:ffibtf!J345 ,1(36§5HR*-m ,i£t:J£*-m~~ ·*IfF5kf4iJJ!!f ~:Wd1i't~ . lJT~*'lf% 

:itt~J.k, ~:itf!!f-1-ViEJFlt "*- m ~-WM'l"i ,~ ~jljit ?gj ~Ji!VJ ¥~'l"i5¥0~1fil ~ :10~ ·v.t. 1~.¥~~JEE , lJT~ * 'lf:itt 
ia\1ftl ,:f~.¥~W-i'X~JE,S:itt1'Jitt!tlJE. fX:ff~~5kf4 ~* 6. 

«ff~~5k#~T~«ff5¥0~%~~-ocR•fF5k#~~~w~~~.DIImM~~M&:ittff~•-

~ tfll .J:m ~!Id£.~ it!:*f.lt.$ 
it!:*f.~l5Ht; tirnU<:~ 

9'. ~B:,Alt.$ tl:;~:Jlt:fl!l 

·c ;j;f.Jli~ /h 1'-/ s cm 

125 30 2 : 1 9', ~Jf;;:l;R:' :k!J\-3&' 
*tit l'iiJ 1% BJ->J 

2 1 

5.2.1.6.2 i'~fi"*-Y'Um~~WCiM:l(7. 6 i'-100 rnL~ji*tt,*i'Xfinfff:fJOA o rnL, 0.20 mL,l. 00 mL, 
2.00 rnL , 5.00rnL 5¥0 10.00 rnL j\,~fEl!i'~fi15t!.fflm~<5.2. l.3.14 ) ,ffl. -~-tRm~ (5.2.1.3. 2) JE~, WC 
iM.nX;~ocj; 0 µg /L,2.0 µg/ L,10.0 µg/L,20.0 µg/L,50.0 µg / L5¥0 lOO µg /L ~i'~fi*-Y'um~ . 

5.2. i.6.3 t~fi 1:1t1 ~ ~~1M: kJi'~fi 1:1t1 ~:ili r'i:1J ~oc,8-:Itt¥F, mmmtl J£1~ %m c rh! r'i:1J) ::fuJ' iJJ!!f 1~ %fl"!i:::k*­
~. !(7.~~i'~fi*-Y'um~5HJUm:-T¥F&'iiif'Fr:f ,JA 11£~oc¥tl r'i:IJ~oc*?XtrotlJE .1~ ¥tlT ~~oc«~~~trotlJE 
1~%m<rh!r'i:11) . kJWtlJ£ 1~%m <rh!r'i:IJ) j;~~i'~, xt DII ~«~~~oc < kJ cN- -tt) j;{(it ~i'~, ~iMi'~fi 
l:lt!~. 

5.2. 1.6.4 1(7.~~:f~trotl ¥F o~ ft-T¥f &'ii if'F r:f, tti: ~~ J=Ji'~ fl*- Y'U ffi ~ ~ 5tt95kf4:itt1'J¥f &'ii trotl J£ . ,=5;¥F o~ '/¥ 
1!!\Tm, mm o.45 µrn w~~£1Eatlmi'J.:at,SittltlJ£. 
5.2. 1.6.5 !(7.~·~*ii-T:¥f o~if'Fr:f ,tti;~~J=J¥F &'iiffi ~ ~5tt95kf4:itt1'J~ s ~ML 
5.2.1.7 ~:W,itll 

8 

Ji - b 
p = --

k 

ft'.; r:p : 
p -7j(:¥f r:fil:~~~lfrA~oc ,l(!{_)Ij;~}'l4lj:fr(µg/L); 
A-fX:ffortiJDII~1~%mcrh!r'i:IJ); 

k-i'~fil:lt!~~#,3}$; 

b -i'~fil:lt!~~~Jl!L 

.................................... ( 4) 
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5.2. 1.8. 1 :JiWJJt: 71-~:%Z&%JJU{!t!0~15' 10.0 µg / L ~ 90.0 µg / L i1At!fmf8~;}(:fJot:iF¥f:&1, JtffrxH:iF* 
1i:&%JJU7J i.o%~ 4.5%~ o . 29 %~3.o%" 

5.2. 1.8.2 * lifft JJt: 7 1-~ :%Z & 71-JJU {!t!tl JE ;}( 11§( ;}(, tB ! ;}(~'If WJ ;}( :fJO ti-¥¥: J'b, ~ i'At !Im :fJO ti-~ It 7J 
5.0 µg/L~ 10.0 µg / L at ,jt@l !&$_Ill* 7" 

jmt1d&Jt @Ji&.$ 

µg/ L % 

Jj(irn(7j( tfj )Jj( 

5.0 81. 0~ 1 01 

10.0 9 5. 2~ 1 06 

5.2.2. 1 ~fflm~ 

*fr*•J£Tffl•~~M*W5E~Mm*AJt*•*~f8C~!fm " 

*fr*~fflT~•m*AJt*•*~C~!fmf8WJE" 
*fr*:&i1~~{!t!tlEfrit~JJt)g 2.0 µg/ L(k,l CN-it) o 

5.2.2.2 1*11 

'lf WJ 7j( 

87.0~ 103 

¥¥:&1WMR~~-*A~-1-m~m~~--~f8,x~~~~f8¥~&M•~~,fr~-~# 

r , ;W:J1 ~ f8Cif ~!fmWMfr~~ilUt:t~tB-~it~f* , EB f)fl:~:B-i'*f ,6WMit ~~-tl*lm~J!&i&,--l::J~ 

JN(-T fr pH {j[;J>T 8 f8~14r &M~~~~~-.~,6--l::Jff.~ffi--E t:t~B&M,Jf3~M~e~!JE4,T 

600 nm ¥~-be;Vl:t:te{!t!tlJE " 

5.2.2.3 lit~J~ri~*4 

5.2.2.3.1 it ~~-ti*Jm~Cp=l.O g/ L) : 1'$1(7. 1.0 g it ~~ii*J ,ffl~;tmftilt:ff;m;ft~ 1 000 mLo 
5.2.2.3.2 it ~~-ti*Jm~(p= l2 g/ L) :1'$1(7. 24 g it~~$i*J,ffl~;}(mftilt1f;m;ft~ 2 000 mL" 
5.2.2.3.3 ~-~~{>fl~(pH=4.24 ) : 1'$1(7. 97.0 g x;t~•=~fEl!CKH2P04 >mT 800 mL ;}(~ ,ffl~ 
;}(;m;ft~ 1 ooo mL, ni?Jo i"tm~PJ 1*1¥ 11-R o 
5.2.2.3.4 ~}N(-T(p =2 g/ L): 1'$1(7. LO g ~JN(-T ,ffl~;tmftilt:ff;m;ft~ 500 mL Jf;lifflatWClM" 
5.2.2.3.5 ff.~ffiB-E t:t~•m~ :1$1(7. 13.6 g E t:t~•~ 13.6 g ff.~m• ,fflit1A~-tl*lm~ c5 .2.2. 3 .2>m 
ftilt,jf;mff:~ 1000 mL" 
5.2.2.3.6 ~ilimtitl :1$1(7. 3.3 g Z:,®~[Zn(CHi C00) 2 . 2H2 0]~ 13.21g1W::O®CC4H60 6) ,ffl~;j( 
mftilt ,jf;m;ft~ 1 000 mL" 
5.2.2.3.7 ~~-tM:iF*m~C c = o.01 0 oo mol/L):1$!(7. 0. 292 2 g ~~$i*J,ffl~ ;tmftilt,1fJE_'.@'.~ 

500 mL,f~~ " 

5.2.2.3.8 m41t~H~ffititl: 1'$1(7. 0.02 g m41t~ c:xt= Efl ~£ill'-'!f £~ H'T, C12H12N02Sz)mT 100 mL 
W~~o·T~e~~i!f!:1foi!f!:1f~l1-R" 

5.2.2.3.9 :wJB~t:iF*m~< c = o .0 1 0 oo mol/L): *1ifftf$!(7. o.849 4 g :wJ®~CAgNOi) ,ffl~;tmftilt:ff 

9 
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)£~~ 500 mL lt'Tf*e#i9'41%1f: o Jh'J:jJfjfrJJfj~{t$P-J;fff,$fg.(5 .2.2.3.7);f:ff>J£o 

;fff,J£1J1*: $uffl:f$!{7. 10.00 mL ~{t$f1;J;fff,$fg. (5 .2.2.3.7)'T 150 mL f!E%#i9=4, )JOA 50 mL ~7JC 

rPJft%Jffi:9=4 :fJOA 3 ~ 5 Y~f!Hittfl!!:f~~·' Jfl1il'HiHIHff>$fg.(5.2.2.3. 9)y~J£~m• EE :i'.e5e~~~il 

e , i2~~WH!Hff>$fg•Ef9m•cv1 > o l\'IJHt~It7. lo.oo mL ~1j(fF~ Sm~ , i2~f~liHIHff>$fg•ffl• 

CVo) o 

~®41Hff>mm•~115t~m:A:c5>: 

C1 X 10.00 
c= 

V1 -Vo 
.................................... ( 5 ) 

:A: 9=4 : 

c -f~®4&i'ff>mm•~It ,•fft:7g~~4ij:Jt(mol/L) ; 

c1 -~{t$f1;Ji'ff,$fg.~lt ,.{ftJ'g~~4ij:Jt(mol/L); 

V1 -1~J£~1t$Mff>mm•at ,~®4&i'ff>mm•El9m• ,•fftJ'g~JtCmL> ; 

V o -~ s1~J£at ,f~®4&i'ff>mm•El9m•,•&J'g~7t<mL>; 

10.00-~{t$f1;J;fff,$fg.f*f,R,.{_ll:J'g~Jt(mL) o 

5.2.2.3.10 ii;{tfl!i;fff,$~-*fg•[p(CN-) = 100 µg / mL] : :f;J\!{7. L O git ~{t$f1>Jfg'T 400 mL 11<9=4 ,11}$ 

nffl:fJOA 0.1252 g il;{tfl!i~7G3tfg~,!tif:f$~ 500 mL ~•Jm9=4 ,Jfj~7j()£~,t~~ ,lt'Ti*e#i9=4w!J't1% 

H= . ~m•~mmr~n~J£ o •n~mm•A~~m•m~~El9~mm• o •1t•J'g~•,Dil•~m 

~El9 ~A~l=J IIDf*Rm•El9f1fiM! o 
i'ff>J£1J1*: $uffl:f$!{7. 10.00 mL il;{tfl!i ;fff,$~-*m• ( 5.2.2. 3.10) 'Tft% Jffi: 9=4, :fJO A 50 mL ~1j(5ffi 

1 mL ~~{t$f1>Jfg• (5 .2.2.3.2) ,:fJOA 0.2 mL m4&~:f~~fr:U (5.2.2.3.8) ,Jfl~®4&i'ff>$fg.( 5 .2.2. 3 . 9) 

1~)£, m•m:i'.eR!tl:tif1eJ'gi1tileJ'g 1C ,i2~~®4&i'ff>$fg•Jfl •<V1 ) o l\'IJHt~It7. 10.00 mL ~1j(fF~ 

sm~ ,12~~®4&i'ff>mm•m•<va > o 

itit•~rtit~m:A:< G> : 

P _ c X (V1 -Vo ) X 52.04 X 106 ............ ······················· -( 6 ) 
10.00 

:A:9=4: 
p -il,{t.~Ift (J;J CN-it) ,.{_ll:J'g~}'l4ij:~Jt(mg/mL); 

c -~®4&i'ff>mm•~It ,•&J'g~~4ij:7tCmol/L); 

vl -1~J£il.1tfll'~-*m•at~®4&i'ff>mm•m• ,•fftJ'g~Jt <mL>; 

Vo -~ sm~f~®4&i'ff>mm•m• ,•&J'g~JtCmL); 

52 .04 -ffi~T 1 L El9 l mol/L~®4&i'ff>$fg•Ef9«1*fr(CN->El9M•·•fftJ'g}'l(g); 

10.00 -it{tfl!i~-*•f*f,R,.{_ll:J'g~Jt(mL) o 

«1tfll'i'ff>$~Jflm•[p(CN- ) =L OO µg/ mL] : )t*:r\;(7Ht~Dil:f3It7.«1tfll'i'ff>$~-*m• 

(5.2.2.3.1 0) Ef9f*f,R,1'}$uffl:f$!{7.ii;{t.;fff,$~-*fg•T 500 mL f*e~•Jm9=4,Jflit~{t$f1;Jfg. 

C5.2.2.3.1>J£~,r~~ 0 

:A:9=4: 

v = 10.00 x 500 
T X 1 000 

v -«1tfll'i'ff>$~-*m• El9f*fR ,•&J'g~JtCmL); 

.................................... ( 7 ) 

TX 1 000 -1 mL «itfl!! ;fff, $~-*m• 9=4 i({t •11•, •fftJ'gi*t}'l (µg); 

10.00 -1 mL it{tfl!i;fff,$~Jflfg•f5 10.00µg it1*f r; 

500 -«itfll'i'ff>m~mm•f*fR,•fftJ'g~Jt<mL> 0 

10 
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5.2.2.4 {)( ~ 

5.2.2.4. 1 mt~t:EM:B-tff{x: jl;{t!f&J &J:llZ!ji~Rm:!!k: ,;(E~~iift' § ~Jt!:~ft , $ Ji:i]!Jfij~ ;;~L tti~.t@. 

i!fltlft(Jt:f£jg 1 cm) J&M!Zl:lll!-*~ o 

5.2.2. 4.2 ;mJ$1ffi'.mt)ttt 0 

5.2.2.4.3 ~iimt: 100 mL 

5.2.2.5 *f {& 

5.2.2.5.1 ~®ff.JJi?JIHtz: 5.2.1.5.1 ff.1~31( 0 

5.2.2.5.2 ~ ® ff.J f*;(:fr!( 5.2.1.5.2 ff.)~31( 0 

5.2.2.6 ~HJTZV.~ 

5.2.2.6. 1 ~~{xftiJtiffl-15, 1(~0-tff -* ~, i&JE-* ~~?t&, * IfF;f;-f411l:m:~~{!i't~ o * ER:1r*'lf 
Jt!:£t!i:7j(, t&~:t!f 1-Vit~ *~ff.) w M·l1:R ~ f* mt~ ff.) )/@am •11: 0 1~ ¥~~JEE , ER :1f *'if Jt!:m fr:U , 1~ ¥~-fl} 

lX~JEEJt!:1.:Yi!!!tlJEo {x ft~~;f;-{4.!Ji!,* 80 

«H~~;f;-#~TPJ«H~~%ff.J~ait».•fF;f;-#ff.J~~W~{t~,m~M~~M&Jt!:fi~:t!f o 

~tmjm fn!Pf itt*f.tt 
itt*f. Bt fii] fJJ~BtfiiJ ~~J\'iJW! i'±AJ\'iJW! 

i'±Af1Jili$ iii$~~ 

~H!t~ J\'iJW! m'l5t lltl'iiJ 3H€illtl'iiJ ~!Jt 
s s s s ·c s s s s 

125 200 44 145 135 90 110 26 70 

5.2.2.6.2 i'~fi-*Y'um~ff.J WG lM: ~ 61- 100 mL ~iimt,1t(!Xfi1iffJ1JDA o mL, 0. 20 mL, L OO mL, 
2.00 mL, 5.00mL ~ 10. 00 mL jt{tf!!li'~fi~Jf!m~ (5.2.2.3. 11) 'Jf!i\.1A{t.ff!m~ (5.2.2.3.1 ) JE~' WC 

lMJJX;J't<.ltjg 0 µg/ L,2.0 µg/ L, 10.0 µg / L,20.0 µg / L,50.0 µg / L ~ 100 µg / L ff.Ji'~fi-* Y'um~ 0 
5.2.2.6.3 i'~fi IHI~ ff.J ~lM: ~Jit:S:i'~fi-*Y'um~:B-JfU !tr~®;f>f rep ,b\ 1~l't<.lt¥U ~ l't<.1t1R!Xi!f!tlJE ,q~ 
JUT PJJ't<.ltit{t!f&J ff.1{~ %{![ C~ WTJD o !)) {~ %{![ C~ WfJD :7sTW.*-i'~, X;f DlZ ff.Jfil:{t!f&JJ't<.lt C !)) cN--J,t ) jg 

~*-i'~,~lMi'~filttl~ o 

5.2.2.6.4 ~J1t~1~i!f!tl~ ® ft'T~ o~4>f rep, rtz: J!~ E§i'~fi-* Y'uffi Pl ff.J :B-tff ;f;-f4Jt!:11-~ ® i!!!tlJE o 
5.2.2.6.5 ~J1t~£t!i:JJ<ftr~®4>f rep ,r!z:J!~E§~ o~ffi Pl ff.J:B-tff;f;-f4Jt!:11-~ sm~ o 

5.2.2.7 ~,\!Ht• 

A-b 
p=--

k 
.............................. ( 8 ) 

:A; rep : 
p -7j(~repj\{t!f&J ff.Jmt~l't<.lt ,!ji{_ftjg1Jit~'&Jr(µg/L) ; 

A-1xftoliiJDllff.11~%{l[<~WfJD; 

k -i'~filttl ~ff.1*4$ ; 

b -i'~filttl~ ff.J~RP: o 

11 
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5.2.2.8.1 iiW!Jt: 10 -1-~:%Z&:B-JJUZOOtlJ£ft 10.o µg / L )fU 90.o µg / L i1At!fml¥J£t!i:;j(:IJot:iF¥fo~ ,JtffixH:iF 
fi{i:£)g 0 .3 %~3.3% )fU 0. 6%~3 .2% 0 

5. 2. 2. 8. 2 fl 1ifft JJt : 1 o -1-~ :%Z & 71-JJU Wtl J£ ;j( • ;j( , tl:l ! ;j( )fU 'if IXXJ ;j( :IJO t:iF ¥f ifb , ~ iUt !Im :IJO t:iF ~ JJt 7g 

10.0 µg/ L)fU 90.0 µg/ L at,J't@lr&.$~* 9o 

@] r&.$ / % 
jJp t~J:&.~/ (µg / L) 

7j(m\7j( t±\ )Jj( 

10.0 94.1 ~ 106 91.9~ 107 

90.0 9 1.8 ~ 1 07 90 .3~ 106 

5.3 MHt!IW 

5.3.1.1 ~jijffi[E 

*nmmJ£Tffl~~~~m~J£~•~*RJ't*•*~l¥1•~!fm o 

*nmmfflT~•~*RJ't*•*~•~!fml¥J~J£o 
*nm:lH~*Wtllai:!it~lt)g 4.o µg/ Lo 

5.3.1.2 1*11 

~WJ;j( 

84 .0~ 1 07 

88.4~ 105 

¥fifb)fUHtlill:3Mm~El3 !Rflij~** A-~!fmRbil.ljiJ'GR~~~ ,t£®·r:t#d4r , ¥f ifb ~ 1¥1•~-=r-"3 N, 
~=~¥~*=&=~-~Rbil.~~Me~~!fm o 

ti: :m:-t-Rm :tt :i¥ ~ , ¥f o~ )fp ~-lat rr:u 1¥1 ~~ti: ~i/ij ~ *flt ~ -r , tti: ~ J£ l¥J 11[9! !F )fp tt 1:7tl t~ ~ , ti: w 1~ 1¥1 'if 
-~~~~~.-~~~~~AE8~~m:B-~~~+-t-~~~.--1-~~~.!3iat~Rbil.%~•Rmlji 

J'G,&bil.JG~J§ •T 660 nm rJtt;;:;QHteZOOtlJEo 

5.3.1.3 llt~HQ~f4 

5.3.1.3.1 ~®(P20= 1.1 9 g/mL) :fj[;~£l!i: o 

5.3. i.3.2 ~•m~ o + n 0 

5.3.1.3.3 Z:.®(P20 =1.06 g/mL):fj[;~£l!i:o 

5.3.1.3.4 iC'~~~r1'Jm~(p=40g/L):1$1{7. 40 g ii:~~~r1'JmT£t!i:7j(~ ,jf~;ft~ 1 000 mLo 
5.3. 1.3.5 Htlill:3Mm~ (<p=50 %) : l{7. 50 mL *WM~ 50 mL Ht! ill:JM X-lOO(Triton X-100) ~, m~ 0 

5.3.1.3.6 N,N-=~¥xt*=E'.((=~-~Mf.fitm~:1$!{7. 1 g N,N-=~¥ xt*= E'.(( =~·~ 

[(CH3)2 NC6 H.NH2 • 2HC] ,ffl~®m~(5.3.l.3.2)mJ!llf.,jf~;ft~ 500 mLo 
5.3.1.3.7 N,N-=~¥xt*=E'.((=~®~Ifi=m~:!itl{7.1 90 mL N,N-=~¥xt*=E'.((=~·~Mf.fit 

m~(5.3.l.3.6) ,ffl£l!i:;j(~;ft~ 1 ooo mLo 

5.3.1.3.8 =~~~Mf.fitm~ :lB\!{7. 13. 5 g =~~~.m~•m~c5 .3.L3. 2>mJ!llf., m£l!i:'t~;ft~ 

500 mLo ;s:m~~;l!i\ ,bil_ll!~ l'IB 1lltl o 

5.3.1.3.9 =~~~Ifl=m~ dil{7. 190 mL =~~~Mf.fitm~(5 . 3 .l.3.8) ,ffl£l!i:;j(~;ft~l 000 mLo 
12 
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5.3.1.3.10 :wlt{t!fmiQJJ:Efr:U:1$~ 1gfilEf1¥~£t~.ff]CRn-OCH2COONa),~'ii:fJO)d~U80 mL~ 50 °C 

El9£1!i:1}up ,~Wftl\t:ff ~:J'G~iWM ,ft!p ~~l\1JL!B 1$~ 0.56 g Ml®*CZnS04 • 7Hz 0 ) , iW"f 10 mL £1!i:7}c 

9=1 o :frtl\t:ffr* _tj£Wf#i11t~ntit,{l}:fJOA 0.8 mL i(~{t.ff]i11t~C5. 3 .l.3.4) ,ftJ£1!i:7}c~~~lOO mL 

1Jti11t~Ji 1if ·!W l5L r 7'1~?.iE, ~~ii~ o 

5.3.1.3.11 ffllt'LJi1'1ii'JtiW~: 11&~ 0.5 mL ffllt'LJiiW~C 5 .3.l.3. 5) ,J§£11i:1}c~~~ 500 mL, tit~, 1[{ljf§at 

E'i2 111L 
5.3. 1.3.12 ?JE;f;JiW~ (p= 5 g/ L): :[$~ 0.5 g PJiW·P.'t?JE;f;J' ftJ y :5:£1li:1}c }ffij JtVm ;jj\:' {l}:fJoA Rltl ~ $ El9 £1li:7}c 

~ 100 mL,f't!IJE{l}:fJOA 0.1g1ttm®~ 0.4 g ~11:*1*1¥ " 

5.3. 1.3.13 :witi~:wit®.fflt,if,ftiW~[c (Na2S2 Oi) =0.100 O mol/L]: 1$ ~ 26 g :witi~:wit §£.ff] (Na2S2 Oi • 

5H2 0 ) ,i11t"ftlT~$Ji!Ota9 £11i:1}c rp, :ff~~~ 1 ooo mL" {l}:fJOA 0.4 g itJA{t.ff]~ 0.2 g 7G1}c~§£.ff] 

CNa2COi) ,~;ff"f:f*e#i9=1,Ji-9:1t 11-11 ,:ii~ " *r:l£1J1.H,if,J:£;!'tftTifU~oc: 

ftTifij:f$~ 3 {)t~~ 0.11g~0.13g:fr10 5 °Cf~~·tl!:S:E!9-®fEll<¥ftmfr:U) ,JtJJUJJ-9:A 250 mL­

il:Jmrp ,~:fJOA 100 mL £1li:1}c ,f~-®fEl!iWME ,~:fJOA 3 g-{tfEll_& 10 mL Z,§£(5.3.1.3.3) ,:frlfir!Zl'Mr 

It 10 min ,ftJ1~t,if,J:£ Ef9:witi~:wit®.ff]t,if,fti11t~1l§iJ:£, ~i11t~:§:1Jk1ite at, :fJO A 1 mL ?JE;f;JiW~ (5 .3. 1. 3.12), 

tlt©U~J:E~ii e*-1!:E.'7'111: " i2~Mti~Mt®.fflt,if,fti11t~El9ftJ:!ii ,iJiti~Mt®.ff]t,;f,ftiW~~JJt it~~:rl'.:< 9) : 

m 
c =vx 0.035 67 

.............................. ( 9 ) 

:rl'.:9=1: 
c -Mt1~Mt®.ff]t,if,fti11t~El9~oc ,!jifiL7'11')F4lffr(mol/L); 

m --®fEll E19 !1frit ,!jifiL7'1E Cg); 
V -:witi~:wit®.ff]t,if,fti11t~El9ftJ:!ii ,!ji{i[jg~:fr(mL); 

0.03567---'=J1.00 mL:witi~:wit®.fflt,if,fti11t~[p(Na2 S2 0i) = l. OOO mol/L]:f§~El90:E(g)~~El9 

-®fEll !1friii 0 

5.3. 1.3.14 Mti~Mt®.fflt,if,fti11t~[c(Na2 S2 Oi) =0.012 50 mol/L]: ftTifij JJ&~£~:ii;f,if,):£ Ef9Mti~Mt®.ff]t,if, 

ftiW~ (5.3.1.3.13 ) "f ;gtii[jffi; i*J ,j§tfT~$ }i_9:1t Ef9£1!i:7}c~~jg 0.01250 mol/Lo 

5.3.1.3.15 -;f,if,ftiW~[c0/212) =0.012 50mol/L] :1$~ 40 g -{tfEll ,!i':"fW~~L~i*J ,:fJO'.'.Y'i"f£1!i:1}c 

iWM o :fJOA 13 g-,F\-" ,IDfMft-7'G~iWJW,T$A1*e#ii*J ,J§£11i:1}c~~~ 1 ooo mL,ftJ:witi~Mt®.ff]t,if,ft 
iW~ (5 .3.l.3.13)f,if,J:£E"f!fir!Zlf*;ff , l~J§at* ll:t:-~~~jg c 0 / 212) = 0.012 50 mol/L -t,;f,ftiW~ " 

5.3.1.3.16 Z,®*i11t~ (p =220 g/ L) :1$~ 22 g Z,®*[Zn(CH 3C00) 2 • 2H2 0],i11t"f£1!i:7}cjf~~~ 

100 mL" 
5.3.1.3.17 iJit{t!fmf,if,fi~1iti11t~[p(S2-) = 100 µg / mL]: ~iJit{t.fflg ~fit;:(Na2 S • 9H2 0) ,J§'.'.J;'it£1!i:1}c1'1i 

l'Jt~W ,jf J§~~ll&T o :[$~ 0.2 g~0.3 g,J§~$Ji-9:1ta9£11i:1}ciWM ,jf):£;gt¥U 250 mL,J~ftJ!WWG11J!J:ft-t,if, 

;:£ " ll:t:iW~l mL~*O.l mgiJit{t!fm(S2- ) ,}tf,if,J:£1J1*7'1:~ 5 mL Z,®*i11t~(5.3.l.3.1 6)ft"f 

250 mL -ii[jffi;rp ,{tTifij:fJOA 20. oo mL :wlt{t!fm ;f,if, ft~1iti11t ~ (5 . 3.1. 3.17 ) .& 25. oo mL -t,;f,ftiW~ 

(5.3.1.3.15), IJ'I] at J§ £1!i:7}cfF'.2 Sm~ " ~ :fJO 5 mL :1i£ ®iW~ (5 .3.1. 3.2 ) , j@}~, "f lf/r !ZlJJ-9:ft 15 min, :fJO 

50 mL £1!i:7_/( ,ftJiJiti~:wit §£.ff]t,;f,ftiW~ (5.3. 1.3.14)1~ ):£, ~i11t~:§:1Jk11teat, :fJO 1 mL ?JE;f;JiW~, £1*~1~):£ 

~iiem~jg 11: " :wlt{t!fm ( 0: S2 -it) El9!1friii~OCJllz*:rl'.:OOht~: 

.............................. ( 10 ) 

:rl'.:9=1: 
p( s2-) -Mt{t!fm C 0: s2-it) E19!1friii~oc,1ji{iL7'l~E 4lf~7rC mg/mL) ; 

V o -:2 SfJT¥iH'€El9Mti~Mt®.ff]t,;f,fti11t~E191*fJl ,!ji{irjg~:fr(mL); 
V1 -:wlt{t.ff]i11t~fJT¥i!ff:fBEl9:witi~:wit®.ff]t,if,fti11t~El9f*fJl ,!ji {i[jg~ :fr (mL) ; 

13 
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c -Mt1-tMt®$11'Jt;if,f1tf£tmt ff.lmEt ,!jifil7'Jlf~4lf7r <mol/L) ; 

16 -5§ LOO mLMt1-tMt®$11>Jt;if,t1[f£t;q)t[c(Na2S20 3) =1. 000 mol/L]:tfPAfff.Jk,.(~}'l(mg)* 

7F ff.JMt{t!fM flfril: 0 

5.3. 1.3. 18 Mt1t!ftat;if,f1t~Jijf£t;q)t[p( S2- ) = 5.00 µg/ mL]: t1[1iffl~~-lE:f*fJl~t;if,JE: ff.1Mt{t!ftat;if,f1E~* 
f£t;q)i(5.3.l.3.17 )'T 50 mL ;g.iJfi9=1,:fJOA 1 mL Z:,®~f£t;q)i ( 5.3.l.3.1 6) ,Jij~~$p,~}~ag~;j(JE:;g " 

5.3.1.3.19 *~lW~f£tmt: T§~ 1 mL !ii!mWf£tml <5.3.l.3.5)'T 1 ooo mL ~;j(r:j=i ,1!.:t~ ,l~JfJBtWGlM " 

5.3.1.4 tta 

5.3. 1.4. 1 Jt~Vit z;JJ:B-;fff {X:: Mt1t¥a &biZ!jinRmm, ti:~~11 ft, § z;tJ Jt!:~ft, $Wil!!Rf!ijz;IJ ~~ct~ -B~ 

irotl ft ''.~H!iif !11: Jll! * ~ 0 

5.3. 1.4.2 Mi?3'lW~ft " 

5.3.1.4.3 i'*f il,,tJL 

5.3.1.4.4 ;g~Jti:lOO mL" 

5.3. 1.5 *f ~ 

5.3.1.5.1 '.§:~JfJf*'Bl.!ZJliilmt:~~JIHY•Z:,~~*4Jflt*~7k~ o *~7j(~Bt,4lf 100 mL 7j(~9=1biZ:fJOA 
1 mL Ml{t!fta [Q]JE:jflj (5.3.1.3.10) " *~1!r~~~~{tjflj ff.;;j(~Bt, 4lj: 100 mL ;j(~ 9=1 biZ)'c:fJOAO. l mL 
mtf illl®f£tmi (p= 20 g/ L) il*'!."fl.1t1fiJ ff.JT":tft, ~:fJOA 1 mL Ml{t!fta IIDJE:1flj (5.3.1.3.10) " 
5.3.1.5.2 ~&'bbiZ'T o °C ~4 °Cr :i1d4r~Jt;f4-m;,t£ 72 h r*JirotllE:" 

5.3. i.6 ~*lizv~ 

5.3.1.6.1 ~~fX:fti#.aJ3~ , 1(*0-;fff*~'wlE:*~~~,~IfF~d4ift!lm~:iW:1i:tfl:0 o Ffr;ff*'f:7'6 
Jt!: ~ ;k , ~ 1t m -t-Vit ~ * ~ ff.J !MM ·11: , mt f* VIE z;tJ ff.J J1[Yi 1j13 ·11: ;fO E\. l'fi! ff.J ~ ~ ·11: " :f'# .¥ ~ ~ JE: E , EFr ;ff* 'W ~ 
Jt!:iJtjflj ,:{'#£~~{X~JE:jgJt!::f'J{rotlJE: o f,'X:ft~~*{tj: ~* l Oo 

«ft~~*#~T~«ft;f0~%ff.J~aEtR•fF*#ff.J~~W~{t~,eyam~~M&Jt!:ffOOm" 

* 1 o ~m~~m1t!JW 1¥Jtt a~~~14= 

:itt*f.lt.$ 
:itt*f.~ l5Ht; tit:iiU<:~ 

~l'fil i'±A lt.$ tl:;~jt;fljl 

*f.p"/i~ /h 1'/ s cm 

60 3 : 1 ~?@%ti;: ,j(lj\-3& ,~tit:i'BJ !Wi:if,J~ 2 1 

5.3.1.6.2 t:ir,t1t*:7Llf£tmiff.JWGlM:~ 7-t-100 mL;gil:Jti,{t(?Xt1£1iffl:fJOA o mL, 0.10 mL, 0.20 mL, 
0.50 mL, LOO mL,2.00 mL ;fO 5.oo mL Mt1t!ftat;if,f1t~Jijf£t;q)t (5.3.1.3.18) .~:.fr :fJOA 1.0 mL Ml{t!fta!ID 
JE:1flj(5.3.l.3.1 0), Jij~7j(JE:;g,wclfjLl.lftmEt7'J 0 µg / L,5. 0 µg/ L,10. 0 µg / L,25. 0 µg / L,50.0 µg / L, 
100 µg / L ;fO 250 µg / L ff.Jt;if,t1£*:7Llt£tmi " 
5.3. i.6.3 t;if,f1tfiil~ ff.l~lliu: kJt;if,f1t !iii ~:ii:~ mEt,8:Jt!:~, am1~ %{![<ill!~> *'J,1ft!l:m1~ %»!i:** ~" 
~~•~t1t*~mmt:B-~•'T~&'ii~9=1.M~mEt~~mEtit<zx~JE:,~~T~mEtME1t¥aff.1~%{i[ 

( Jh!~) " kJ{~%{1[ ( Jh!~ ) 7'JW..*-t;if, ,XtbiZff.JMt{t!fMmEt7'J~*-t;if,, ~l!iLlt;if,f1tfiil~ " 

5.3. 1.6.4 ~~il::f'#irotl~ &'ii -T~o~~ 9=1, it( ~fil=Jf;if,f1E* JU:ffi ~ ff.l 0-;fff *ftj:Jt!::fi~o~ irotlJE: o ~~ &'iiW. 
M~~JE:~~T":tft~,m*JfJm~:B-i'*'i~9-"'t:B-i'*'i*Mll*T":tft o 

5.3. 1.6.5 ~~-~;kJi'T~o~~r:j=i ,rt(~f!l=J~o~ffi ~ ff.J:B-;fff* 14Jt!::fi~ Sm~" 
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5.3.1.7 ~,\!Ht• 

J\ - b 
p=--

k 

:ttr:f: 
p -1}c*f. r:f~{t~ 8310:~r&lt ,.{ft:lg~~'ij:Jr(µg/L) ; 

J\-{X'. ff oi!iJ })\I 83 {J'f-'% {I[ C ~ r'"1l ) ; 

k -tiffiitl:! ~83*4*; 

b -ti-fi itB ~ 83 ~RP: o 

CJ/T 141-2018 

.............................. ( 11 ) 

5.3. i.8.1 mwlt: 5 1'"~~~i!t!tl5E* 20.0 µg/ L ;fp 180 µg/ L ~1t~83£1!i:JJ<:!JatiF*f. ifh .~t1n•Hi-fi1illfl&_ 
:B-JfU:lg o.64 % ~3 . 3% ;f0 o.32 % ~2.2% o 

5. 3. 1.8.2 fi lifU JJt: 5 1'" ~ ~ ~ :B-JfU i!t!tl J£ 1t • 1t, ti\ r 1t ;fO 'if IUJ 1t :!Ja ti- *f. ifb , ':11 ~it~ :!Ja ti- r& JJt :lg 

20.0 µg/L~5o . o µg/ L at.~@ll&$Ji!,:R lL 

* 1 1 ~JiHt !J.W !91~ :ii:~~ 1¥.Plt WA Ji 

@!!&.$/ % 
JJoti\~W'. / ( ,ug/ L) 

Jj(m\Jj( tfj );}( 

10.0 72 .3~93. 3 

20.0 85 . 0 ~98. 9 

50.0 81.5~97 .4 

5.3.2.1 ~fflmtE 

*fr*•J£Tffl~~~M*~J£~•mll<~~JJ<•JJ<r=f 83~1t~ o 

*fr*mm.:r~•mJJ<R~JJ<•JJ<r:F~it~83~J£ . 

*fr*~fl~A~i!t!tlmt~r&lt:lg 6.o µg/ L 

5. 3.2.2 1* !I 

'll' WJ7j( 

72.9~104 

*f. p~ J&i:t !Rflij~ *~*A ~1'"1Jtfi:UW-mt:lt~~~ 83 ,JG :24:j'il]1% 83 *'~&Mm~ r:p 'tE ® {t1fo{4 r' 
J&i:ttE~~tlUt:ti-9: ili~it~4: f4s:, ~£.1i7tt1tk:B-~ :tf~~ ~1t$1*JW-mt P&i& , ~,S t£®·11:1fof4 r,-.'=§ § *Xf 
~£=!fl £;¥~~83~~1t~W-mifi.J)\Z ,JfJJft.ill'_ !fl M , -Ttffi'.-ff 660 nm !Zl t~ei!t!tlJE o 

5.3.2.3 lit1f!Jf~1Yf*4 

5.3.2.3. 1 ~®W-ml: .!{I( 90 mL ~® (Pzo = 1. 69 g/ mL), ffl£1li:1}c;m-ff~ 1 000 mLo *mfi:Uffl -T~® 

mfi:U . 
5.3.2.3.2 :/i,l;:®fft;lf)l (c = 3.0 mol/L) : .!{I( 248 mL :/i,l;:®Cpzo = 1.19 g/ mL) ,ffl£1!i:7}c;m-ff~ 1 000 mLo 
5.3.2.3.3 :/i,l;:®fft;if)l(c= 0.20 mol/L) :.!{I( 16.5 mL :/i,l;:®(p20 =1.1 9 g/ mL) ,ffl£1!i:7j(;m-ff~ 1 000 mLo 
5.3.2.3.4 l, ® (p20 =1.06 g/ mL) :{j[;§t{£1!i: . 
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5.3.2.3.5 it1A{t$P-JnHfll<p = 40 g/ L): :ffl\~ 40 g it1A{t$P-Jmr£t!i:7}UP ,jf~;ff~ 1 ooo mL 
5.3.2.3.6 it1A{t$P-Jm~<p=l g/ L): ~ 25 mL ~1A{t$P-Jm~<5.3.2.3.5) ,Jij£t!i:7j(~;ff~l ooo mLo 

*mfiUJf!'T~~~tff>~~;ff~ o 

5.3.2.3.7 xt~-¥=Efl-¥:¥~mti:tlcp = Lo g/L ) ::ffl\~ o.5o gxt~-¥=Efl-¥:¥~,Jf!:Jit®m~ 
C5.3.2.3.2>mM ,:tf~;ff~ 500 mL,ni0J o :S:mfi:UW!e5t:lftf DIZ:!l!tffWGlM o 
5.3.2.3.8 =~{t~(p= l3 g/ L): :ffl\~ 6.5 g =~{t~(FeC13 • 6H20) ,f§:Jit®m~ (5.3.2.3.3)mfti1t ,jf 

~;ff~ 500 mL,1tt0J o 
5.3.2.3.9 ~{t!j&.J IIDJEfitl: :ffl\~ 1 g ff2 Efl £!f£t~$p,j(Rn -OCH2 COON a)' ~tftO)d~U 80 mL g;,; 50 °C Et9 
£t!i:7j(9=',~ltlf~:f¥~7'G~mM,1t~~~lli;!11:ffl\~0.56 g~®'fFCZnS04·7H20),mr10 mL£t!i:7j( 
9=' o :fr~:f¥r~ l::i£M"#m~ll.tif ,~tOA 0.8 mL it~{t$P-Jm~ (5.3.2.3.5) ,Jij £t!i:7j(~;ff~lOO mLo 

11tm~w 11t·rf1£ rjg'W.r!E .~mi'tat 0 

5.3.2.3.10 ?JE*5tm~(p=5 g/ L) :W\~ 0.5 g PJm·J1:?/E;fil,f§'.'.Y':i:£t!i:7j(iffelltt:f!Wtf\:,toAIXJtl~$Et9£t!i:7j(~ 
loo mL,f't~l§itoA1%#fi:U 0.1 g JJctm®~ 0.4 g ~it'ff o 
5.3.2.3.11 ~{~~®$MiF~m~[c (Na2 S20 3 ) =0.l OO 0 mol/L]::ffl\~ 26 g~{~~®$P-J(Na2S203 • 
5 H20 > ,mriff~$J]{f'ta9£t!i:Jj(9=',:tf~;ff~ 1 ooo mLo to A 0.4 g it~{t$P-J~ 0.2 g :JG7](~®$P-J 

<Naz col >, tt.t0J o Jl'Tl*elm 9='1%1¥, .JJ{JI 11' ~ , i'tat o r!z:r :i£1J!:HiFJEJt~1ifft)t(JJt: 
~1ifft:ffl\~=:.15H~·g;,; 0 .11g~0.13g:fr10 5 °Cf~~·f!!:i:Et91ifi!l:®f!!l ,Jt;8UJ1_9:A 250mL1ifi!l::i:Jm9=' ,~ 

to 100 mL £t!i:7j(,f~1ifi!l:®f!!lmMJ§i . ~to 3g1ifi!l:{tf!!l_& 10 mL Li®C5.3.2.3.4 ) , :frlftf;Ql:J»JI 10 min,f§f~ 

tff>JEEl9~1~~®$Mi>fim~c5 .3.2.3.11)1MJE, ~m~~r~~eat ,to 1 mL ?!E*5tm~C5.3.2.3.10), ~1*~ 
1MJ£ ~M e*-l! :t: jg iC 0 i2*"~1~~®$P-Jtff>fim~ Et9 m ;;- , ~1~~®$P-Jtff>fim~ Et9)t(JJtit~~:r1'.:c12) : 

m 
c = v x 0.035 67 

.............................. ( 12 ) 

:r1'.; 9=' : 
c -~1~~®$P-Jtff>fim~ Ef9)t(Et ,Jf!.{ftjg!$:~4~HrCmol/L); 
m -1ifi!J:®f!!!Ef9&t:i:,-!f!.{_l1:jgj'l(g) ; 

v -~1~~®$P-Jtff>fim~ Ef9f§;;- ,-!f!.{ftjg~Jt <mL) ; 

0.035 67-1.00 mL ~1~~®$P-Jtff>fim~[c (Na2S203)=1. 000 mol/L]if§ ~ Et9 [)), 5'l (g) *iK Et91ifi!l: 

® f!!l &t :i: 0 

5.3.2.3.12 ~1~~®$M1Ffim~[c( Na2S2 0 3) =0.012 5 mol/L]: ~1ifftf$~1::i£~:£i'ttff>JEEl9~1~~® 
$P-Jtff>fim~ (5 .3.2.3.11) 'T 500 mL .'.@'.:i:Jffi: 9=' ,f§ iff~ $ J]{lt Et9 £t!i:7j(JE.'.@'., WC l!Jtl Jtt)t(JJt jg 0.012 5 mol/L 

Et9~1~~®$Mi>fim~ o 
5.3.2.3. 13 1ifi!l:tff>fim~[c0 /212) =0.012 5 mol/L]: :ffl\~ 40 g1ifi!l:{tf!!l ,Ji:'T~~'.JL~P3, to'.'.Y'if£t!i:7j(m 

Mo toA 13g1ifi!!:Jt , 15JfMiti11!:7'G~mM , f$Af*eJmi*J ,f§£t!i:7j(~;ff~ 1 ooo mL,f§~1~~®$Mi>fim 
~(5.3.2.3.12 ) fff>JE!§if%#:frlftf;Ql:,ri{lif§Bt~llt1ifi!l:~~;ffjg 0.012 5 mol/L Et91ifi!l:tff>fim~cr;J. 1/ 212 if) o 
5.3.2.3.14 Li®'ffm~(p = 220 g/ L) :W\~ 22 g Li®'ff[Zn(CH3C00)2. 2H20J,m'T£t!i:7j(,jf~;ff 

~ 100 mLo 
5.3.2.3. 15 ~{t!J&.Jtff>fiMl*m~: ~~{t$p,j ~f*(Na2S. 9H2 0 ) ,f§'.'.Y':i:£t!i:7j(Wf~*® ,;tf f§at~P.&f 0 

:ffl\~ 0.2 g~0.3 g,f§~$J]{lt Ef9£t!i:7JcmM:tfJE.'.@'.~ 250 mL JJtm~ 1 mL g;,;1f 0.1 mg ~{t!J&.ICS2 - ) , 

ri{lif§f!Jllltl* :tf tff> JE, ti> JE }J#;; jg:~ 5 mL Li® 'ff m ~ (5. 3. 2. 3. 14 ) JI 'T 250 mL 1ifi!!: :i: Jffi: 9=', to A 
20.00 mL ~{t!J&.Jtff>fiMl*m~ (5.3.2.3.15)_& 25.00 mL 1ifi!l:tff>fim~ (5.3.2.3.13 ) 'jj'f]Bt Jij£t!i:7j(fF2: Sm 
~ o ~to 5 mL :Jit®m~o + 9), :Jm0J, 'T!ftf;Vl:J]{JI 15 min, to 50 mL £t!i:7j(, f§~1~~®$Mi>fim~ 
(5.3.2.3.12) 1MJE .~m~~r~~eat ,to 1 mL ?!E*5tm~C5.3.2.3.10) . ~1*~1MJE~Mem~jg ll o ~{t 
!J&.J<r;J. s2- 1t>Et9&t:i:)t(JJtit~~:rl'.:03): 

16 
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.............................. ( 13 ) 

:r\; r:p : 
p( s2-) -Ml{t!fm ( kJ s2--J,f) fl{] flfrit~JJt, •firj;~}'l 4lj:~:fr( mg/ mL) ; 
V o -~ SJJr¥¥5*-Bf!{]Ml1-tMt®~V:!ti-fitm:~fl{Jf*f,R ,.{irj;~:fr (mL); 

Y1 -Mt1t~r:im~Yr¥¥5*-Bf!{]Mt1-tMt®~V:!ti-fitm~fl{Jf*fJt .• f.lI)g~:fr<mL); 

c -Mt1-tMt®~V:!ti-fitm:~fl{J~JJt .•{irj;lf )}\4lj::fr(mol/L) ; 
16 -Ej LOO mLMt1-tMt®~Mi-fitm:~[c(Na2S20 3 ) = 1. 000 mol/L];f§~fl{JJ;J~}'l(mg ) * 

1K fl{] Mt {t !Im flfr it 0 

5.3.2.3.16 Ml{t!fmti-fititmm~[p( s z-) = 5.00 µg / mL]: :irx. ~JE f*fR~ti-JE f!{]Ml{t~Mi-fitfvlH}m~ 
(5 .3. 2.3.15), 1JO 1 mL z, ®f¥m~ (5 .3.2.3.14) , J§~~$1i!0'4t fl{J£tli:;j(J£$~ 50 mL 

5.3.2.4 {)(.~ 

5.3.2.4.1 VIE z;IJB:~t:B-t9{~: Mt1t!fm &Dll•~RJ~:!#<:, § z;IJJt!:~ff, $ J&ilUiiijz;IJ *, tt 1S~1!tltl ff 5¥0 }tili'f :ill: 
ll!UHL 
5. 3.2. 4.2 Jmf$1ffi'.1W~ff 0 

5.3.2.4.3 $.i:ml: : 100 mLo 

5.3.2.5 *f ~ 

5.3.2.5.1 ~J'hfi{J*~tt( 5.3.1.5.1 fi{J~:sf( o 

5.3.2.5.2 ~J'hfi{J{lf!:;('ftt( 5.3.1.5.2 fi{J~:sf( o 

5.3.2.6 5H.IT-ZV~ 

5.3.2.6.1 ~~{)ZffiJtiffl -:f5 ,1(~Jt,f,9 * ~ ' i9:JE*-~~?t& ' *.IfF~{tj:}IJ:m:~~{_t;j;lt~ o *Yr~*~ 

Jt!:£tli:;J<, ~~~-t-VIE~ *~fl{] w M·v.t». ~ «s: VIE z;JJ fl{] ;iwa,m ·v.t o 1'<f ¥ ~u~ J£1§' , Yr~*~ Jt!:m rr:u , 1'<f ¥~fl} 
t'tcf.%JEJ§'Jt!:1'J1!tltlJE 0 {:Zff.~~~{4 ~* 12 0 

~tfii j:m~ 
tl§Pf J\'iJWI 

:itt*f.tt jti:;j;f.fltfiij f!J~fltfiij !:!UtJ\'iJWI B:>-Ji'iJWI 
B:,Af!Jli~ ruUH~ 

i!Ut i1HitfltfiiJ 7fftil fltfiij ft[~ 
s s s s s ·c s s s 

65 / 30 240 139 90 230 90 150 12 100 

5.3.2.6.2 ti-fit*-:9Ufi{J!IB1!Jtl :ltX. 6 -t-1 00 mL$iiiml:,*t'tcfit1ifff1JOA o mL,0.20 mL,0.50 mL ,1.00 mL, 
2. 00 mL 5¥0 5.00 mL Mt1t!fmti-fititJ§m:~ (5. 3. 2. 3.16), fl}* 1JOA 1.0 mL Ml{t!fm IQIJEfr:U (5 .3.2.3. 9), J§ 

£tli;;j(J£$,lf[;1!Jtl)ft~)Jt)g o.o µg/ L,10.0 µg/ L,25.0 µg / L, 50.0 µg / L,100 µg/ L 5¥0 250 µg/ L fl{Jti-fit*­

:9Um:~o 

5.3.2.6.3 ti-fit ff!J ~fl{] ~iM: Jtx.~iiiti-fit *- :9um:~:B-JJU :lf:T-~ &'b *f r:f, M 11£ ~JJt ¥Ll r'"1J ~JJt*t'tc1!tltl J£, 1i 
¥Ll:::F lm~JJtMt{t!fm fl{]{~ %tii <~ WfJO o kJ {~ %tii < ~ WfJt ) )gW.'.~IHi-, Xf DlZ fl{] Mt1t!fm~!Jt < kJ s z- -J,t) jg 

~~IHi-,~l!Jtlti-fitff!J~ o 
5.3.2. 6. 4 Jtx.~:5: 1'<f ~tl ~ &'b 'itT-~ o~ *f r:f, ttc m~ EJ ti-fit*- :9Uffi Im fl{] :B-t9~{4Jt!:fr~ o~ ~tlJE o ~ ~ &'b ~ 

M~~JE~~~tt~,m*mm~:B-•~•~:B-•*m~~tt o 
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J\ - b 
p=--

k 
.............................. ( 14 ) 

5:\:9=1: 
p -;J<¥¥ 9=1~1t!f%'El9&t~r&J.t ,J¥!.{ft:lg1Jf!C5'1':4ij:Jf (µg / L); 
/\-{~ ~ o[ti] !Ji El91~ %{![ ( ~ r.& ) ; 

k -tff,mltti~El9#4$; 

b -tff,mltti~El9~Ji!E o 

5.3.2.8. 1 ;mw 1t: 6 -t-~*'1~5HJU i!!!tlJE£1!1:JJC7j(11§(7JC tl:\ r 7j(;fp tr ix:<] 7j(;IJO fff,¥¥ p~ ' ~~{t!f%';1JO tff,r&J.t:lg 
10.0 µg/L~5o.o µg/ L ;fp 136 µg/L~ 205 µg/ L Ht , Jt:t§xttff,m1$J~_!hl,~ 130 

;fflxtt~fiifiij:§: / % 
:J:mt~ltlV ( f'g/ U 

Mu)( 7j(m\7j( tfl ) 7j( ~W]Jj( 

lo.o~ 5o.o 3 .1 ~ 5.l 

80 . 7~ 205 1.1 ~ 7.6 

136~205 0. 82 ~11 0. 85~8. 8 0 . 7~5.4 

5.3.2.8.2 m11JUJ.t: 6 -t-~*'1~5HJU m~J££ili:Jt _;J<•;t, tl:\ r ;t5f0 tr ix:<i ;J<totff,¥¥ o~, ~~1t!f%'totff,r&J.tJg 
10.0 µg/L~5o .o µg/ L ;fp 80.7 µg/L~205 µg / L at,Jt@J1J5U$I.!h'.~ 14 0 

@] !&.$/ % 
:J:m t~ itlV (!'g/ L ) 

Mu)( 7j(m\7j( tfl ) Jj( 

lo.o~ 5o. o 78 .3 ~94.4 

80.7~205 89 . 0~ 101 8 7.3~ 117 76.7 ~102 

5.4.1.1 ~.FIB'~~ 

*flmmJ£Tffl~~~~m~J£~•~JtRJtJt•Jt9=1El9W~• o 

*flmmm~~•~JtRJtJt•Jt9=1W~•El9~JE o 

~W]Jj( 

79.6~ 102 

*flm:l!i1fiA~i!!!tl&t:E:r&J.t:lg 2. 0 µg/ Lo ~1tfflKJ't;f£( 50 cm W; 100 cm)~Ji~i!!!tl~Jt!:fi t~'Bi!!!tl 

J£at, PT Jt!:~tv ~11f;flmEl9:1!i11f;~i!!!tl&t~r&J.t o 

18 
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5.4. 1.2 1* !I 

~~~••m~~M•~*•*A~-~~~~~~,m~m*A••tt*fi~~•m,mw~~ 

•m~~am~~a*A~£&&m•~~•*~·~¥tt~•~ffff~~~~•¥~~~*&m~ 

nM~he~Qs1~•~~P1:t*~*4 0 

~~-t-&mMf£~ .~~~*m*U~~~~-~*fff~~ .~*f)£~Jilmff~ ttiJLlt~~.~WI~ ~If 

M~~-~~.•~~~~~A~~~m~~~B+-t-~~~.•-t-~~~~m~&mw~•&m• 

~, &m'.l'G~m, "f 505 nm rBctf:Jl tte1Ji!~J£ o 

5.4.1.3 lit~J~ri~*4 

5.4.1.3.1 £11i:Jk :*m~ lJT ffl ~£11i:7J<~-Jg:JG8£11i:Jk o 7G8Jk~i!itl1}1fm-Jg: "f£11i:7J< ~:fJoA~~~il*J~ 

pH {l[:*:"f 12,*11-•m ,~¥f:tm~ ~ ,BID~Bil*JT••W o 

5.4.1.3.2 ::/i,l;:®CP20=1.19 g/mL):f:t~mi:o 
5.4.1.3.3 ~®CP20 =1. 69 g/ mL):{:ft~£1li:o 

5.4.1.3.4 •mmti:U ::fi:ItR 160 mL ~®(5.4.1.3.3) ,J§£1!i;7_j(Tffl*'f~ 1 000 mLo 
5.4.1.3.5 ti:~~il*lm~Cp=40 g/ L) ::iff.ItR 40 g ti:~~il*lm"f£11i:7_j(~ ,JfTffl*'f~ 1 000 mLo 
5.4.1.3.6 ti:~~il*lm~Cp=0.4g/L):~ItR10 mL ~~~il*lm~C5.4.l.3.5),J§£1!i:7_j(Tffl*'f 
~l ooo mL 
5.4.1.3.7 +=:l,1G¥~Li=ll'$Mm~cw=30%)::iff.ItR 30 g+=:l,1G¥~Li=ll'$MCBrij-35),m"f70 mL 
£1!i:7_j(~o 

5.4.1.3.8 ~«~ffm~ :-f:t<Z'lc:iff.ItR 3.0 g ~JVJ®CH 3B03 ) ,5.0 g ~~ff~ 2.0 g ~«~ff[K3 Fe(CN)6], 

m~"f 800 mL £11i:7_j(~ ,J§tl~~il*lm~c 5 .4.l.3.5)iffil:P pH{![~ 10.3 ,J§£1!i:7_j(Tffl*'f~l ooo mL,{l}:fJOA 
1 mL +=:1,1G¥~li=MMm~C5.4.l.3.7) ,r~~ o 
5.4.1.3.9 4-•¥~~P!:t*m~cp=0.2 g/ L) ::iff.ItR 0.20 g 4-•¥~~P!:t*CCuH13 NiO)m"f£11i:7_j(~, 

JfTffl*'f~ 1 ooo mLo 
5.4.1.3.10 ~amti:U: :iff.ItR 3.0 g ~JVJ®CH3B03) , 5.o g ~~ffm"f 800 mL £1!i:7.k ~ ,J§ 40 g/ L ~~~~ 
il*lm~iffil:P pH{![~ 10.3 ,J§£1!i:7_j(Tffl*'f~ 1 ooo mL ,:fJOA 1 mL +=:l,1G¥~Li=ll'$Mm~c 5.4.l. 3. 7) jf 
1~~, ifi'.liJ§Bt:@Gi!itl o 
5.4.1.3.11 Mt®m~0+9) o 

5.4. i.3.12 m:~m~ Cp=5 g/ L>: :iff..ItR o.5 g mm·1:1:m:~, m :Y:fi:£11i:7J< iffil~*l.1Ji't, {l}:fJofi<Jt~m ~£11i:7J<~ 
100 mL,it'!!lm:fJoA 0.1g7.ki%®E,X: 0.4 g ~~¥fili!:ff o 

5.4. 1.3.13 Mtfi:Mt®il*Jtff>f1tm~[c (Na2S2 0 3) = o. 050 O mol/L]: f1t1iffl ~ItR-5£ 1*fRf'.£Mtff>J£ ~Mtfi: 
:wit®il*Jm~ ,J§:l£i:;:£11i;7_j(Tffl*'f~r&lt-Jg 0.050 o mol/L ~tff>i1tm~ o 

:@Gi!itl: :iff.ItR 25 g :witfi::wit®il*J (Na2S2 0 3 • 5H2 O>m"f 1 000 mL ~~¥J!l;1!0t~£1!i:7_j(~ ,:fJOA 0.4 g ti: 
~~il*JB,X; 0.2 g 7GJk~®il*J ,~ff"fl*emtr*J, 7d~10 d m*11-tff>J£ o 

{ff,)£: f1t1iffl:f$.ltR 25.00 mL 11H~®fftff>f1tm~[c(l /6Kz Crz 01) =0.100 0 mol/L]"f 500 mL ~§:mi 
~ ,:fJO 2.0 g ~~ff~ 20 mL Mt®m~ ,-@;~ ,~~, "f lf{f J1;1~ ft 10 min e {l}:fJOA 150 mL £1!i;7_j(,J§f~tff> 
5££8:witfi::wit®il*Jm~t~5£,]I!Llm~~~.OO'.eBt ,)JOA 1 mL ?JE~m~C5.4.l.3.12), £i:t•t~5£~Me52 
-Jg~~eo ~BtiMl~Sm~ o Mtfi:Mt®il*Jtff>f1tm~~r&ltit~~:rl'.:05 ) : 

.............................. ( 15 ) 

:rl'.:~: 

c CNa2S2 03 )-iJitfi:Mt®il*Jtff>f1tm~~r&lt ,•fi;:-Jglf~•:rrcmol/L); 
c1 -ll!'*®fftff>f1tm~~r&lt[c 0 / 6K2Cr2 0 1 )] ,.{i;:-Jglf~•:rrcmol/L); 
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Vi -1ilit1-t1ilit®.fl*lt:iFl1tm~f!{]Jflil: ,•1Jl:;7g~7f <mL); 
Vo -~ sW:~1ilit1-t1ilit®.fl*lt:iFl1tm~f!{]Jflil: , •UJ:;lg~fr(mL)" 

5.4. 1.3. 14 fl ®f!ll-1litf!llm~[c0 /6KBr0 3 ) =O.l mol/L]: ~~ 2.78 g -=f;ljfl{Jfl ®f!ll (KBr03) ,m'f­
~;}up ,:IJaA 10gflitf!li(KBr),jf~;ff~1 000 mL" 
5 .4. i. 3. 15 * M fl{]~~ : ~ * M -=t-Jt.~ E1J<f M,., fl{] J11H1 Jm rti , 110 ~MJ1Hli , r& ~ 182 °c ~ 184 °c fl{] 11 ti\ ms 
~o ~~FPfl{J7Jt.®J~~EM;lgSB,W¥~T~~~ o 

5.4.1.3.16 71t.®tt:iffi~4itm~:~ 1g~~FPfi{JSB7ltMJfl~;J<mJ'm,1f~~~1 ooo mL" t:iFJEFP1* 
ffT~~r=P o ~#~J§~~*~~/1t·~~~fi{J~f1tm~ o 

7lt.®tt:iffi~4itm~ fl{Jt:ifJE: $1ifijf$~ 25.00 mL f~t:iFJE fl{J7jt.®f~4itm~ (5.4. L3.16 ) , ii'f-250 mL 
1i!J!l.i:Jffi: rp o :IJOA 100 mL ~;}c, ~ FP filifij 1Ja A 25. oo mL fl ®f!li-fl it f!li m~ ( 5. 4. L 3.14) o J'L ep :IJO A 
5 mL~=/it:®,JliFJffi:¥,~~1ifE~o 'Mrlt 10 mine :IJaA 1g1i!J!litf!ll,JliFJffi:¥,~0:J,'f-~~.P!i:lt 5 min 
FP ,J§1iJit1-t1ilit®.fl*lt:iFfim~$jJE,~~~~Bat ,:IJaA 1 mL ?JE*5tm~<5.4.L3.12) .~lli.~t~JE~:\l:[Bm~ 
;lg iL imat m~Jtttw:ri:u~ st~J£ o 7itMt:iFfim~c k..l7Jt.®J-J,t> ~•~oc fl{J-J,t~.%:J:t06> : 

(V0 -Vi ) X0.050OX 15.68X 1 000 
p= 25 -(Vo -Vi) X 3L3 6 ········· ········-( 16 ) 

51'.;rp: 
P -7itMt:iF11tm~ < k..l7Jt.®f-J,t> fl{J~il:~oc ,•fJ1:;7g1*t3'l4lf~rr<µg/mL); 
V o -W:ti:U~ S11Ht1ilit1-t1ilit®.fl*lm~fl{Jf*fJt •• fJi:;lg~:frCmU; 
vi -7itMt:iF11t~4itm~Wfre1ilit1-t1ilit®.fl*lm~fl{Jf*fJt ,•UJ:;lg~:fr<mu; 

15. 68 --!:;i LOO mL 1ilit1-t1ilit®.fl*lt:if 11tm~m~[c (Na2S2 0 3) = LOOO mol/L]if§ ~fl{] k,.( ~}'l (mg) 

*~ fi{J7jt.®J ~ii 0 

5.4.1.3.17 7Jt,®JrpfaJm~[p (C6 Hs OH) =lO . O µg/mL]:fi1ifijf$~ 10.00 mL 7lt.®tt:iFl1t~4itm~ 
(5.4.1. 3.1 6) -'f- 100 mL ~il:Jffi:r=P ,J§~;}cJE~o l[{ljJ§Hti!'i21M o 
5.4.1.3.18 7lt.®tt:iffi~Jflm~[p(C6 Hs0H) =L OO µg / mL]: $1ifijf$~ 10. 00 mL 7jt,®J rp !'aJm~ 
(5.4.1.3.17)-'f- loo mL ~.i:Jffi:r=P , J§~;}cJE~ " 1f;llJ§ ati!'ielliL 
5.4.1.3.19 =lit:®m~Cc = l mol/L) :~ 83 mL =lit:®C5.4.L3.2) ,J§~;j(~~~ 1 ooo mL 
5.4.1.3.20 *~iRi5tm~:I!&~ 1 mL +=~~i!Jl~Li=~Mm~ C5.4.L3.7),J§~;j(~~~l ooo mL, 
1~0:.1, 1f;llJ§ ati!'ie lliL 

5.4. 1.4 i*. a 
5.4. i.4. 1 Jt~Vitz;JJ~;ffffX:: ~£M &M•nR.mm, ti:~~tlff, § z;JJJt!:~ff, $Jiil!!Rflijz;IJ ~~L t~ B~ 

Wtl ff, ~:t@~fll! * ~ o 

5.4. 1.4.2 Jm~tBUWi5tff o 

5.4.1.4.3 ~:!i!ffi::lOO mLo 

5.4.1.5 *f ~ 

5.4.1.5.1 *~;}c~atMJfl:f*B~Iliil!ffi: o ;}c~*~atM"6~~~:7G11titfi:U o ~*~1t~~~11titfi:Ufl{J 
;}c~at ,4lf, 100 mL ;}c~ rp M"61JaA LO mL 1iJit®SIE_ ~ttm~ Cp = L l g/L) il**-=f :tft, .1l} J'L ep:IJaA~® 
(5.4.L3.3) ®it~ pH ~;lg 4.0, 1JOA:l1l.i:1ilit®fiiJCp= 1 g/ L) k..l fll!l!itl1*t1:•>tt.®t~ fi{J"!:••itfFJ§ o ~ 
lm~WJE;}c~rpfi{J~£Ml3«it•,m~A:l1l.i:m~~-ll**•it~fi{J-=f:tft,.1l}~a•itM~;}c~pH 

{l[:*'f-~'f- 12 0 
5.4.1.5.2 ~o~MT 0 °C~4 °C ~dtf~f'{f~1*ff,tf 24 h ~1J!!tlJE o 

5.4. 1.6 '.SHJiiV~ 
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~ut¥¥ft!f ~ut~Jj( 'mfr:U!f ~ur1iil5tntmt, ~1lf•'1'-*- ~If~ ff{] WM·l1:' mt ~1/rE z;JJ ff{]Jl!V! ,,m •11:)fU4: 1fil ff{] 
:hlJ0J·l1: o 1~£~~J£J§ , lJT~*Ifurmfr:U ,f~£~~1X~JEJ§ur:fitootll£ o fxft~~~14 .w,* 150 

~n~~~#~~~~ft)fU~%f8~•JJt~•~~#f8~~w~~~,m~•~~M~U!:ft~• o 

~tfil;IJIJ ~l:lifr!Jt it!:#-lt.$ 
it!:#-~ l5t ti:: tif.lfi~dl't 

~i'rUi: A. lt.$ tl::~:J1G:f!ll 

'C $f.p'1~ /h 1- l s cm 

155 30 3 : 1 
~i'@~~,;k 1J\ -3i}{, 

i¥i tif.fiiJ 1% :10->J 
2 1 

5.4.1.6.2 t~fl"*->'Unfmtf8WGlM:ltk 6 '1'-1 00 mL;gt:l:mL-ft<i'Xfl1iffJ1JDA o mL, 0.20 mL, 0.50 mL, 
LOO mL, 2.00 mL )fU 5.00 mL *Mt~fl~f§nf mt (5.4.1.3.18) , f§it 1A~.ff)nfmt (5.4.1. 3. 6) }E;gt~~tl 
JJL WGlMJlX;lllt:l:~!Jt ( Gt*Mif):lg o µg /L, 2.o µg/ L,5.o µg/L, 10.0 µg/ L, 20.0 µg/ L )fU 50.0 µg/L f8t~ 

fl"*->'Untmto 
5.4. 1.6.3 t~flfiil ~ f8~lM: Gtt~flfiil ~~ l"Q ~!Jt,8.ur¥¥, tl'lM11'f %{1[ c~ l"Q > :k1J11ffi1•11'i %»!l:k*-~ o 
ltk~ iH~ fl* :vu m mt :5Hrn 1t "T ¥¥ ® ;f>f r:F , M.1~ ~ JJt ~u l"Q ~ JJt * ?X tootl J£ , 1i ~u ~ ~ ~ JJt w ~ M f811'i % {j[ 
C ~ ~ > o Gt 11'i % {I[ C ~ l"Q > 79 W- :~IH~ , X;f DiZ f8 W ~ M 1llt it ~JJt 79 ~ :~IH~ , ~ 1M t~ fl Hi! ~ o 

5.4. 1. 6. 4 Jtk~:E:f~tootl ¥¥ ® Ji'T¥¥ o~ ;f>f r:f, t!i: J!~ £J t~fl *- >'Uffi ~ f8 %;fJT~f4ur:fi¥¥ o~ tootlJE o ~ ¥¥ ® W. 
i7!!\~1iia;J, m fa§ 0.45 µm ~~~£tatt ,WB:J.:a!tJ§tootlJE o 

5.4. 1.6.5 Jtk~:l:~;tlt'T¥¥®;f>f r:F ,t!i:J!~£J¥¥o~ffi ~ f8:5t;fJT~f4U!::fi~ sm!Ji o 

5.4.1.7 ~~it~ 

J\ -b 
p = --

k 

:ttr:f: 
p -;j(¥¥r:f ilit~!fmf81lltii:~JJt ,.{ft:lg~}'l4lj:7f-(µg/L) ; 

J\-fx n oliiJ DiZ f811'i %{![ ( ~ l"Q ) ; 

k -t~flfiil~f8*4$; 

b -t~ fl Hi!~ f8 ~R!L 

.............................. ( 17 ) 

5.4.1.8.1 :lfWJJt: 6 '1'-~!Ji~tootll£~7j(1Jat~¥¥® ' ~W~M1Jat~~!Jt%JJU:79 10.0 µg /L )fp 90.0 µg /L 
at ,Jtt§XH~fl1lill~:79 L8%~4.6% )fU o.34%~ 1.5% o 

5.4. i. 8.2 fl liffJ JJt: 6 '1'- ~!Ji~ )tJJiJ tootl J£ ;J< iffi( ;J<, tf:l r ;t )fU If WJ ;t :Da t~ ¥¥ ®, ~ w ~ M :Da t~ ~ JJt 79 
5.0 µg /L at,Jl.;@Jl&$,W,* 16 0 

@] !&.$ / % 
JJll t~J:&!Jt / (f'g/L) 

7j(~7j( t±J )7j( ~WJ7j( 

5.0 91.1 ~1 02 82 .2~101 87 .4~ 108 
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5.4.2.1 @.mmtE 

*nmm~Tm~~~Mmoo~~•m*R~*•*~~~£E . 

*nmmmT~•m*R~*•*~~£E~oo~. 
*nm:lHl~A~t!i!tllat!itr&lt jg 1.0 µg/ L. 

5.4.2.2 mu~ 

~~mM•~~••A-~m~m~~~~~~.x~~~~~~£E&m•*~~••m~m 
1Hi1HI '§ 1t ~ £ E !Im lat~ ti tB !Im ~:£ Milt :fr~ ' i4' Mfli W-~ ~ ·tt ?'Kit {t fEI! m ~ £ 1:. 11Ut & m ' 1:. ~ !j~~ 
!#Jl[i: ,:&ifli ~ 4-~~]:(;g<Pltllf*m~Jt!:fr lfil.B&m ,tf 500 nm 9J: tt€.t!i!tl~. 

5.4.2.3 llt~Hll*ff4 

5.4.2.3. 1 a& (Pzo = 1. 6 9 g/ mL) : fj[;§t{£t!i: . 
5.4.2.3.2 a&~tlmfr:U: Ilk 75 mL a& ,ffl£tli:7JC~ff~ 500 mL, flt~. 1ffljfflatWCffltl. 
5.4.2.3.3 i1 1A1tir1'Jm~ <p= 40 g/ L): f;J(Jtk 40 g i:t ~{tir1'JmT£t!i:7Jc~ ,:fff!Ut~ 1 ooo mL. 
5.4.2.3.4 ~&Slf_?'K~m~ Cp= 1.1 g/ L) : f;J(Jtk o.55 g ~9Slf_?'K~mT£t!i:7Jc~, W-1JaA 0. 5 mL r&~& , 

ffl£tli:7_/(fit;ft~ 500 mL , ¥lt~ . W1~1*1'f . 

5.4.2.3.5 4-~~]:(;g<Pttll#m~ (p = 1. 0 g/ L): 1$Jtk 0.5 g ~ 4-~~ 3:( ;g<Pltllf*mT£t!i:7Jc ~ 'jffit;ft~ 

500 mL, ffl 0.45 µm ~~filtM~. 1ffljfflatWC 11JU . 
5.4.2.3.6 ?'Kit{tfEl!~7iJlm~:1:t!X1$Jtk 2.0 g?'Ki\{tfEI! ,3.1 g liJlll & ,3.75 g ~{tfEI! ,mT 800 mL £tli:7}c 
~ ,W-1JaAi:tJA{t$r1'Jm~ <5 .4. 2. 3 .3 ) .~m~~ pH{![~ 10. 3 ,jffit;ft~ 1 ooo mL,ffl 0.45 µm ~~filtM 
~- T o ·c ~4 ·c ~14-r 14-m;{lfl:ff'.,1*ff'.Mjg 7 d. 
5.4.2.3.7 ~•m~ o + 9). 

5.4.2.3.8 ?JE~m~ Cp= 5 g/ L) : fiF Ilk o. 5 g mm·tt?JE~, m :Y :1:£tti:Jl< iJJ~~)j:k , w11a rJtl~ m ~£tli:Jt~ 
100 mL,14''iqlfli1JaA 0.1 g 7Jcfh9~ 0.4 g ~{t~{lfl:ff'. . 

5.4.2.3.9 ~1-t~&$f1'J;f~fim~[c ( Na2Sz 03) = 0.050 O mol/L]: {i1Jjfpf$Itk-~f*:fJH:£ MT~~~~1-t~ 

9ir1'Jm~,fflm!it£t!i:7Jcfit;ft~r&ltjg 0.050 O mol/L ~f~fim~ . 

WCffJU: 1$Jtk 25 g ~1-t~9$r1'J(Naz Sz 0 3 • 5Hz O)mT 1 ooo mL ,¥iff~tJ!l :fJ!04' ~£t!i:*~, 1JaA 0.4 g il 
1A1tir1'J~ 0.2 g X7.K~&ir1'J .~1'fT1*€.mtrJ;J, 7 d~ 1 0 d flilt!:frl'~~ . 

f~~:fi1iffl:f$Jtk 25.00 mL1K~&fEl!;f~fim~[c0 / 6K2 Cr2 01 ) = 0.lOO o mol/L]T 500 mL~!itmt 
~, 1Ja 2.0 g ~{tfEI! ~ 20 mL ~-m~ (5 .4. 2.3. 7) , W¥ .~~, Tlfif9l:fJ!x:.'I: 10 min. 1JaA 150 mL £tli:7}c, 
ffl1~f~~~~1-t~&ir1'Jm~1J§j~, 1IJLlm~~l%Jt€.at ,1JaA 1 mL ?JE~m~(5 .4. 2 . 3 .8 ) , ~!:!~1J§j~~ii 

€,~jg~~B. IP]at~~Sm~ . ~1-t~&iFJT~fim~~r&lt < ~ Na2S20 3 itht~~J'\(18) : 

.............................. ( 18 ) 

:I'\~: 

c -~1-t~&iFJT~fim~~r&ltC~ Na2S20 3 it) •• {iijg J.f ~&:fr Cmol/L) ; 

c i -:m:~&fEl!l'~fim~~r&lt[c 0 /6K2Cr2 0 1) J .•fiijgJ.f ~&:fr< mol/L) ; 

V i -~1-t~&iFJT~fim~~ffljl •• {iijg~:fr( mL); 

V o -~ sm~~1-t~&ir1'Jl'~fim~~ffl!it ·•filjg~:ff CmU . 
5.4.2.3. 10 1l 9fEl!-1l1tfEl!m~[c 0 /6KBr0 3 ) = O.l mol/L] : 1$Jtk 2.78 g f~~1l &fEI! (KBr03) ,mT 
£t!i:7_/(~ ,1JaA 10g1l{tfEI! ,jffit;ft~ 1 ooo mL. 
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5.4.2.3.11 *.!'i)JITT•~: **BT' A~2tJ<f~'!'ITT~t1~nm r:p, :fJom~1:1, r&~ 182 °c ~ 184 °c ITT'i:I tl:l ms 
~o-~filITT*B~~filM~Se,'f'~~~@ffi~H . 

5.4.2.3.12 *Bl'1Ffi1Ftt-*M• :* 1 g -~filITT se*.!'i)JMJWT'~;j(r:f ,~~~ 1 ooo mLo T' o °C ~ 

4~*#~~H • • #~ffl$CA~~fi·~~~ITT~fiM• . 
*Bl'1FfifFtf1}M•ITTt1FJE: finfft:f$* 25.oo mL 1~l'1FJE ITT* 81Ftf 1}M• (5.4. 2.3.12), JIT'25o mL 

~:E:mt r:f . :fJO A 100 mL ~;j(, ~fil finfft :fJO A 25. oo mL fl® fEll- 1J! {tfEI! iW • C 5. 4. 2. 3.10 ) • .lL ~p :fJO A 
5 mL=5£,®Cpzo = 1.19 g/ mL) ,wFmi£ ,~~:iliE!.i . fitli: 10 min. :!JOA 1 g ~{tfEI!, wFmt£,f.i?] ,'f' 
~~:ii!lli: 5 min fil,ffl~Jii>f~~.®$rH1FfiM•<5.4.2.3.9)1~JE,~~t%~eBt,:fJoA 1 mL ?!E*5J'M• 
(5.4.2.3.8), ~lt©;1~JE~M:e1iBI~~ lL Pl Bt ffl ~;j(fl=iJ\ifU ~ sWmJE 0 *Bl'1FfiM• ITT ~·~)Jt ( kJ 
C6HsOH i-t>it~m:J:t09): 

CV0-V1 ) X0.050 OX15.68Xl 000 
P 25 (Vo -V1) X31.36 ·················· ( 19) 

J:trp: 
p -*.!'i)Jl'1FfiM•ITT~:E:~,1Jt(C6 Hs OH) ,.{iI~~}'l4lj:~:fr(µg/mL); 
Vo -mifU~ S1i'H%~1~~.®$r1'JM•ITTf*f,R ,.{iI~~:ff CmL); 
V1 -*.!'i)Jl'1FfifFtf1}M•1~*6~ft~.®$r1'JM•ITT1*fR .•&~~:frCmL); 

15.68 --!::J LOO mL ~1~~.®$FJl',if,fiM•M•[c(Na2S2 03 )=1.000 mol/L];f§~ ITT kJ mg *~ITT 
*.!'i)J~:E: . 

5.4.2.3. 13 * .!'i)f rp taJM• [p C C6 Hs OH) = 10. oo µg / mL]: finfft :f$ * 10. oo mL * 8l'1Ffi1Ftf1}M• 
(5.4.2.3.12)T' 100 mL ;gt:i:mtr:f ,ffl~;j(}E;gt. lf;liJ§Bt§Cffltl . 
5.4.2.3.14 * Bl'1Ffi~ffl m. [p (C6Hs 0H ) = 1. 00 µg / mL]: ti nfft :f$* 10. 00 mL * e r:p i'a.J m• 
(5.4.2.3.13)T' 100 mL ;gt:E:mtr:f ,ffl~;j(}E;gt . rf;bJ§Bt§Ci!ltl . 

5.4.2.4 {)(.ff 

5.4.2.4. 1 Vlt ZIJJ a~t~m1~: ~tz:e &M•:JI;».m;!:R:, :tE~~1:1 n, ~ ZIJJ urft:n, $ w:il! tt ¥tl ur*f *, tt 
e~Wtlft ,~:t@~fll!* ~ . 

5.4.2.4.2 ;gti[mi:: 100 mL. 

5.4.2.5 *f ~ 

5.4.2.5.1 *fifbITT*~tli: 5.4.1.5.1 ITT~:s:R . 

5.4.2.5.2 *f:o~ITT~Htli: 5.4.1.5.2 ITT~:s:R . 

5.4.2.6 1H.ITZl7~ 

5.4.2.6.1 ~~f~ftibtiffl ~ ,1(~~;f}f * ~, i9:5E*~~~, *.If1=*{411l•~~f!ilt~ . *J!JT~*!f 

Jit~;J<, ~~•-t-Vlt~ * ~ ITT@M ·~R • 1* VlE iifJ ITT J1[9! ~k~ . 1~¥ ~ f.% JEfil , JlJT ~ * '!' J1t m ifU , 1~ ¥ ~ -11} 

Z'lcf.%J£filurfr1!!!tlJ£ . f~n~~*f4m* 17 . 
~n~~*#~~PJ~n~~%ITT~•oc»-•fl=*#ITT~~w~1t~,m~•~~M~urft~• . 

* 17 ~W!H*~Ml¥.J{)(.ff~~~f4 

~tm:!Jo~ 
f}gff~Wl 

.itt~~t 
.itt ~ llt IBJ ilJ iljJ llt fij *~~Wl tt..A~Wl 

tt..AiJJ li~ li~~~ 

rli!lt Wl' t5t llt fij 3Hil lltfBJ Pii:lt 
s s s s s 

'C s s s 

145 360 69 180 315 140 140 12 51 
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5.4.2.6.2 t;if,~*YU ITTft: ffltl: ItR 6 1'- 100 mL ~:S:Jt1L1tl'X~1ifft:fJOA o mL,0 .20 mL,0 .50 mL, LOO mL, 

2.00 mL 5¥0 5.oo mL 7lt.!'lH;if,~1tJtlm~ (5.4.2.3.14) ,Jtl~7JCJ£~~~tllt, ft:ffltlJtl;fllt:S:mrtc )2.(7JtIDHt> 
jg 0 µg/ L,2.0 µg/ L,5.0 µg / L,10.0 µg / L,20.0 µg/ L 5¥0 50 .0 µg / L ITTf;if,~*:vum~ c 

5.4.2.6.3 t;if,~ ail~ ITT~ffltl: 1tR:l1!:S:t;if,~* :vum~5t~u m:'T*F ifhif rr, ». 1~mrtJLl rWi mrt1Kl'Xi!f!tlJ£ ,1~ 
Jtl ~ Pl mrt ff tt. MITT 1~ %{![ c ~ m fR > o )2.( 1~ %{![ c ~ m fR > jg w. ~ t;if, , xt m.. ITT ff tt. Mm It c )2.( * Mit >jg 
:m~t;if, ,~ffltlt;if,~fiil~ 0 

5.4.2.6.4 ItR:l1!~f~i!f!tl*F o~ ii'T*F ifb if r:f , fti: J!~ J::Jt;if, ~*YU ffi Pl ITT 5tt9~14:ltt:f'J*F ifb i!f!tl Ji: o 
5.4.2.6.5 ItR:l1!:5.:~7K'li: 'T*F o~ if r:f , tti: J!~ J::J*F o~ ffi Pl ITT 5tt9~f4:ltt:f'J~ sm:%Zi!f!tl Ji: o 

5.4.2.7 ~~it~ 

J\ - b 
p = -­

k 
.............................. ( 20 ) 

:rt; r:p : 
p - 7j(¥f r:f ~it~ITTfllt~mlt ,.{_ll:jg~~'ij,7f-(µg/L); 
J\-f~ ff. o!RJ $_ITT 1~ %{![ ( ~ m f,R) ; 
k-t;if,~fiil~ITT#4$; 

b -t;if,~fiil~ITT~JE!L 

5.4.2.8. 1 ;mw It: 11 'i'-~:%Z~i!f!tl5£~7Jc:1Jot;if,¥f o~, ':11 ff 'it.M:IJo t;if,mrt jg lo. o µg/ L at, Jtffixtt;if,~il!il 
&_jg 1.8%~8 . 8% 0 

5.4.2.8.2 ~1ifft rt : 11 1'-~ :%Z ~ 5t ~u i!f!tl J£7Jc • 7Jc, tl:l r 7Jc 5¥0.-,1XXJ 7Jc to t;if, *F o~ , ':11 ff tt. M to t;if, m rt jg 
10.0 µg/ L at ,}t@Jl&$~~ 18 " 

@!!&.$ 
:iJat~~lfl % 

pg/ L 
7j(lm\7j( tl:J)7j( 

10.0 91.9~ 11 0 87.4~ 10 7 

5.5. u @.mmtE 

*flmmJ£Tm~-~~mWJ£~•~*RJt*•*r:FITT~•~~Jtt;~•~ " 
*flm:l1!Jtl'T~•~*RJt*il*r:F~•~~Jtt;~a~ITTWJi:o 

*flm:l!i1~~i!!!tlfllt:S:mltjg 0.050 mg/ L o 

5.5. 1.2 1* 11 

'm' WJ7j( 

91.1~112 

*Fifb~~-~~-*A~-~~Jtt;~a~&m..•~RC~r:f ,*Fifbr:FITT~-~~Jtt;~a~J::J•tt 

~~g&m..mnX;geft~~,~it~~-•~$1tR*~ffi5t•ff.5t• ,Jt~m•tt~~g~••~ffik,.( 
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~*••+~m•~•+~xm~•+E8f~*ft~=~ffi%•tt~N~%• . 
ft~~ & J\\Z :ct~~ , :W o~ ~ :friat 1ftl E8 ?iOlE ft~~ :?fl ~Ht :?fl~ , t!i: ~~ 7E: E8 J1fm J'f ~ f:t 19'u m it , ft 1$1~ E8 ~ 

-~~••:?JJ·•*~~~~AE8~~m%~~B+~~~-.-~~~-~iatm&mID~M&m• 
7G , &J\\Z'.l'C~ki , -TrJ5t-t£ 660 nm:£tf:ti~A!!!~JE: . 

5.5. 1.3.1 1i1rt: ® (Pzo = 1.84 g/ mL) : {j[;§',,&£t!i:. 

5.5.1.3.2 ~1A1t$V>Jm~cp=200 g/L):~ItZ 200 g ~1A1t$V>Jm-r£t!i:;J<~,1{filJkiJfl£tli:7J<~*f 
~l 000 mL. 
5.5. 1.3.3 at! mJ&m~c sb = 50 %) : If;( 50 mL :ff WDCC3 HB 0) .~~f*fJtfftlmJ.i (Triton X-lOO)t[t~. 
5.5.1.3.4 1Vrt:®m~0+99) :fbltZ 1mL1ilrt:® C5 . 5 .l. 3 .l)~99 mL£t!i:;j(~,t!t~ . 

5.5.1.3.5 .\IE. Ej3 ¥M~*m~ (p=0.25 g/ L): ~If;( 0.05 g .\IE. Ej3 ¥M CC16 HlB ClN3S • 3Hz 0), m-T£t!i:;j( 
~ ·*~*¥~ 200 mL. 
5.5.1.3.6 ~fl:Fm~~*~: ~If;( 10.0 g ml~Jlll®$f;J(Na2B• 01 • lOH2 0) ,Jfj£t!i:;j(mJ!llt.,N:trnA 10 mL ~ 
1A{t$V>Jm~C5.5.l.3.2) ,J§£t!i:;j(~*f~ 1 ooo mL. 
5.5. 1.3.7 .\IE. Efl ¥Mm~: If;( 20 mL .\IE. Efl ¥M~*m~ (5.5.1.3.5) ,J§~iifim~~*~ (5. 5 .1.3. 6)~*¥ 
~ 100 mL. !i'1ff$~%~~4 ~ ,Jfj 10 mL •ff:fJt!:frt)t~,jf*•ff:fffi*Jfl,¥ff E8•ff:f]!~t)t~ ,1[JU• 
fjjfil~~1'i"ilejg ll:CJ.i Jit~:Y'flfi~ 3 ~). f{fi;kiffl 2%at~MW~~£tat~:ttat ,1f(llJ§Bt nGttl . 

5.5. 1.3.8 ~·)1:SIE. Efl ¥Mm~: If;( 60 mL .\IE. Efl ¥Mm~ (5.5.1.3. 7) ,J§~iifim~~*~ (5. 5 .1.3. 6)~*¥ 
~ 200 mL,1.JOA 20 mL x;j(Z, U,tlt~. 

5.5.1.3.9 ®·J1:SIE.Efl¥Mm~:~ItZ 10.0 g~-=~$f;J(NaH2 P04),Jfl£t!i:;j(mJ!llt.,N:!JoA 2 mLSIE.Efl¥ 
M~*m~C5. 5 .l. 3 . 5)~ 1mL1Vrt:®m~ C5 . 5.l.3.4 ) ,J§£t!i:;j(~*f~ 200 mL. :!JOA 80 mL x;j(Z,W$, 

tit~ . 

5.5.1.3.10 +=~¥*{lii'®$V>Jti-i1t~*m~[p(DBS) = LOO mg/ mL]: ~If;( 0.500 g +=~¥*{iii'® 
$f;J(C1z H2s-C6 H4S03 Na, fij'j~ DBS) ,Jfl£t!i:;j(mJ!llt. '*~*¥~ 500 mL. 1t#iY!Jflrf:f WJt.1'i"ti-f1t!f% lftiiE-=t5 
E8ti-i1tm~ . 

+=~¥*••M~f1tm~mffl£t!i:®DC~ . ~x£t!i:®,~mmw~•+~i5t~m•£t!i:.•£t!i:~~ 

Jg :~3t~mm~E8 95 % E8z,u:£t1.m,at*~m!f% . N~at~:!Ja~W2t*~m%z,u,:ttat ·**t1t~ . 

~at~m-rY-•~E8z,u~,:ttat,~~:m:~3~. f{fi;ki-r+=~¥*a®Mz,um~~~~1*mE8£t!i: 

;J<,Jflffi~-rm~=%z-1*fJtE8nlli!Mcm~ 30 ·c ~40 ·c)$'3\:,%• tf:\nlli!Mffi ,t!i:ll'fJ:Wzv~~• 
mn-lli!Mi5t~ 5 ~·**nlli!M . :i:ki~+=~¥*a®$V>Jz,Mm~~2t~f ,ft 105 ·c ni;~,1~JU s 
egX;1Jk~eJID 1*, epJg£t!i:®. 
5.5.1.3.11 +=~¥*{lii'®$f;Jt;;F{1t{Y!Jflm~[pCDBS) = lO.O µg/ mL]:f1t1ifflf$Jtl( LOO mL+=~¥* 
{lii'®$f;Jt;;f,f1t~*m~C 5 . 5 .l. 3 .l O)-=f 100 mL ~-mi:~ ,Jfj£t!i:;j(JE:~. 
5.5.1.3.12 =·Efl~:{t§t{£t!i: . 

5.5.1.4 {)t.ff 

5.5.1.4.1 ~••:?JJ%flrf~: ~•+it ~31:~1fU&m•5G.&fj~, § :?JJJt!::Wtt, $3.imJ~:?b* , f:t e~w~ 
ft,fti).lf;Qllj[*~ -

5.5. 1.4.2 ;fj'[J$Wft)tft . 
5.5.1.4.3 ~Ami: 100 mL. 

5.5.1.5 ¥F ~ 

5.5.1.5.1 *~;j(;WJ\IZJ§~mJji;Z,Mf~'1'4ffiiMW~ffii . ;J<:W*~Btf\\Z:¥6~1t1'i"x~{t1ftl . *~*~· 
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~~1ttr:U S{J7J<ff:at, mz:fJo~• S{J1Jttf illl®l*±':f:fft c 
5.5.1.5.2 ff:o~MT 0 °C ~4 °Cft~ilf-:ff:,:fr 24 h P3i!t!tlJE c 

5.5. 1.6 ~HJiiV~ 

5.5. 1.6. 1 ~~{~ftill.lffl ~, }(?&71-tff ¥ ~, 19:5£¥~~~ ,~ Ifl=§aH4iffel~~:&i{!4.f\.~ " lt!:ff:'W~~tA 

~~,-~m~'W*Aa~.¥tt~~M~®tt~~Mm~'W*AX*Z9o~-~lt!:A•*•H£~ 

.IJl-~ Fo , lt!:ff: 'W *A£tii:7j(, ¥ ·~~ ~ g~. ·~~~gm 1fU 'W*A ffi m_ S{J m 1fU , f~ £ ~ ~?X~ JEFo lt!:fi·i!f!tl 
JE o {~ft~~~{tj:~* 19 0 

~ft~~~#~T~~ft~~%S{J~•mR•fl=~#S{J~~w~1tat,m*M~~m~~mlt!:fi 

iffe]~ 0 

.itE *f. it.$ 
.itE *f. l1! i5HI:: tlE~~i)t 

~l'filB:Ai!.$ tl::fi'i..:Yt~ 

*f.u'U~:/h 1'-Is cm 

20 0.8 : 1 '9: l'jgJ{';;/:k , ;klj\ -~ '~Viti'iiJ 1% BJ~ 2 1 

5.5.1.6.2 t;if,t1£¥7Ll S{Jft:ffJU :* 6 1'- 100 mL ~il:Jt1L1t?kt1t1ifft:fJOA 0 mL,0.50 mL, LOO mL , 2.00 mL, 
5.oo mL ~ lo.oo mL + =~£*~®~i*Jt;if,f1titAH@'.~(5 . 5 .l.3.ll ) ,ffl£tll:*5E~, Jr:ffJUJftl!f!iWirir Jfti5t 
•1fU&t~~m:7g o mg/ L,0.050 mg/ L,0.100 mg/ L,0.200 mg/ L,0.500 mg/ L ~LOO mg/ L S{]f;if,t1£¥ 

:vum~ " 
5.5. 1.6.3 t;if,f1tl:ltJ~ S{Jr4EffJU: kJt;if,f1t l:ltJ ~:&i fi:1J ~m,8.lt!:ff:, *M{~ %{![ Crll! fi:1J) 7:.1J>iffe1~{~ %li~7:.¥ ~" 

*~•~m¥~m~71-~•'T¥¥ifb~~,M~~m~fi:IJ~m1t?X~J£.~~T~~~l!fl•-rirlfti5t•~ 

S{]{~ %{![ < rll! fi:1J) o kJ 1~ %{![ <rll! fi:1J ) j;W-:*. t;if,, x1m.S{Jl!f!1*t rir Jfti5t•*u ~~Jg~:*. t;if,, r4Eff1Ut;if, m l:IB ~ o 

5.5. 1.6.4 *~~f~trotl ff: ifb •'T¥¥ ifb ~ ~, tli: ~~ 1'§t;if, t1£¥ YLl ffi ~ S{J 71-tff ~14lt!::f'Tff: ifb trotl JE " ~ff: ifb '/¥ 
i7.i£at, mm o.45 µm ~~M"£t~~:tt~~1~H~»~lJ!LfElmJ1-1~w1~m~~~fJ!t1lJUttiti!t!tlJ£~~1liil11£" 

5.5. 1.6.5 *~it£tli:Jklt'T¥f:o~~ ~, tli: ~~.!3¥f:o~ ffi ~ S{J 71-tff ~14lt!::f'J~ sm:%Z" 

7J<ff: ~ l!f!iWirir Jfti5t•*u S{Jmt~~mit~~:A:<2n: 

:A;~: 

J\ - b 
p=-k-

P -7J<f¥~ l!f!1*f ri5t•tr:u S{Jmt•~m ,•fil]g~Jl'ilj::fr<t-ig/L); 
!\-{~ft n[iij mL S{J {~ %{![ ( rb! fi:1J) ; 

k -t;if,f1tl:ltJ~S{J#4.$; 

b -t;if,f1tl:ltJ ~S{J~ftl! o 

.............................. ( 21 ) 

5.5.1.8. 1 :Ji-Wm: 5 'i'-~:%Zli[irotl JE£tli:7J<:fJot;if,¥f: o~, ~ 1!J3 iWi rir Jfti5t•1fU:fJot;if,~m:7g o.o5o mg/ L ~ 
0.450 mg/ L at,;!t:f§:>t;Jt;if,t1£11iil:&j; 1.8%~4.2%~ 1.4%~3.1 % " 

5.5. 1.8.2 t1t1if«m: 5 'i'-~:%Zli[J1-~Ui!t!tlJ£7J<~7J<, tB r Jk~>t ~JJ<:fJot;if,ff: ifb, ~ l!f!iWi rir Jfti5t•tr:U:fJot;if,~ 
m]g 0.100 mg/ L ~ 0.300 mg/ L at,;!t@ll&.$~* 20" 
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Ifill&.¥ 
)Jotil\lt~ % 

mg/ L 
7j(~7j( t±J )7j( 

0.100 78.9 ~98.3 77. 5~ 99 .3 

0.300 74.3 ~1 0 5 78.3~ 94 .0 

5.5.2.1 ~JIHslE 

*fr*•~rm•~~Mm~~~•~*~~*•*~~~•+~~m•~. 
*frmmmf~•~*~~*•*~~•+~~m•~~~~ . 
*frm~11~A~¥!i!tlmt;;:lt£It79 o.o5o mg/ L. 

5.5.2.2 mlll 

CJ/T 141-2018 

~WJ7j( 

77.8~ 91.l 

78.1 ~ 107 

iliMR~~~-~~m~~~*A-~~~m~~~-~~-X~~~~~¥~&~-~~.~­

·ttSIE. E13 Mim~ni~ &~ID~•+M~~!J&J ,JiiMfiltffi%• ff' i"t• +~t~!J&JPJ1.!t~11J¥llk' 0: AA'!-Vf ~7}( 
~~~m~mtm~ftt.~*~•+•~!J&J~-~~•ttSIE.E13¥Mim~m~.&¥llk•~.0:AA'!-~~ 

~lf ~ftt!J&J:tm••r5¥1Hil'!®t~ • +~xm~• r. ftffi:K 650 nm Jll,x;f~ *~ • +•~!J&J ~-11J 
ffi:ltHi tte%tlT . 

5.5.2.3 lit1fJno~:l'4 

5.5.2.3.1 Ej3 ~m~(l +4): :Ilk 200 mL Ej3 ~. ~ 800 mL ~~Jttfil~ ,ffil~. 
5.5.2.3.2 •·ttliJl!!Hm~: ftllk 6.0 g i{~{t~Jf;j;fp 28.6 g l2!1liJl!l®~Jf;J (Na2B4 0 1 • lOH2 0) ,mf~Jt ~ ,jf 
fit~~ 1 000 mL. 
5.5.2.3.3 ?i!rt®m~C c =0. 5 mol/L): :Ilk 26.9 mL lt£?i!rt® <Pzo =1.84 g/ mL) ,ffl~1Kfit~~l 000 mL. 
5.5.2.3.4 SIE.E1311I~1lt~(p=l.5 g/ L) :ftllk 0.75 g SIE_ Ej3"\iI,ffl~1tmJW,jffit~~ 500 mL . 
5.5.2.3.5 ~~E13~:1ft~~ . 

5.5.2.3. 6 • ·tt SIE. E13 Mim~ :1t(~~ 120 mL SIE. E13 MI ~1lt ~ (5.5. 2. 3. 4) 5fll 200 mL ~ ·tt liJl!l®m~ 
(5.5.2.3.2):1JOA 1 000 mL %~ti4~ ,tfil~ . 'ilj:~:IJOA 50 mL ~~-Ej:J ~¥Jlk,1!i~¥llk$~,~~­
Ej3 ~7'JxeW:~i=: litaJl5't ~~'579 .L[_,~fil~1tffi.h"!i:A 2 ooo mL $il:Jffi: ~ ,-ffl.:IJOA 400 mL •·ttliJlll®m 
~(5.5.2.3.2) ,ffl~7}(~$ . 

5.5.2.3.7 ®·ttSIE.E13Mim~:f 1 ooo mL %~ti4~,5}JJU:IJOA 80 mL SIE.E13MI~1lt~(5.5.2.3.4), 

40 mL •·ttliJlll®m~ (5 .5.2. 3 .2) 5fll 300 mL ~Jt, tfil~. 'ilj:~:IJOA 50 mL ~=· Ej3 ~¥Jlk,:!ID1Jt1[~$ 

~.~~-E13~7'JxeW:~i=:litaJl5't~~eJ91L~fil~1tffi .h"!i:A 2 ooo mL$il:Jffi:~,-ffl.:IJOA 60 mL?i!rt 
am~, m ~*fit~~ ~ult . 

5.5.2.3.8 ~·ttSIE.E13MI'itfflm~:%JJU~llk 200 mL~ ·ttSIE.E13Mim~ <5 .5. 2 .3. 6 )5fll 200 mL E13~m~ 
(5.5.2.3.1), ffl~1tfit~~ 1 000 mL, tfil~. 
5.5.2.3.9 ®·ttSIE.E13MI'itfflm~: %JJUil:llk 300 mL ®·ttSIE.E13Mim~(5.5.2.3.7)5fll 600 mL ~1t,¥fil~ . 

5.5.2.3.10 mmm~: %JJU~llk 700 mL ~1}(,200 mL E13 ~5fll 100 mL =EJ;:®f 1 ooo mL $:i:Jffi:~, 
1fil~ 0 
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5.5.2.3.11 +=:tt¥*{iUiURti-*~*fg•[p(DBS) = LOO mg/ mL]: ~~ 0.500 g +=:tt¥*iji'® 
.ff'g (C12 Hzs-C6 H4SOiNa, fij~ DBS) , fg"f~!VJ<r:f ,)£~~ 500 mLo f!E#1Y:!Jtrf!J•Jl..~ti-*!lmllltiiE-=1'5 89 
ti-*m• o 

+=:tt¥*a®M~*m•Mffl~®~~o~X~®,mmm•~•+~~~e•~o fr*~~: 

*~~emm89 95 %89 z, Mjj:JJI!, l:!Et-*Tm!fm o {l}*l:!Et•:1Jo m:W£-*~mJ1-z, M, :ctl:!Et, *-*l:!Et 
• o *l:!Et~fg"f~Am89L,9r:f,;Ql:!Et ,~~-~~~o~E"f+=:tt¥*iji'®ML,W$fg•r=f~•~m 

89~;J< ,m,m ~"fm•~71-z-~fF-89Ei11lM < ~11n~ 30 °c ~40 °c> :¥~, 71-• tl:lni1!lMffi, tti: [l'f];Wtl7~ 
:l!~fflni11lM~1* 5 ~'*-*ni11lM o lWE*+=:tt¥*iji'®.fpgz,9yg•~£~-=f,:fr 105 °C ;l;lt~~,1~ 

JU s 'BW:1~1it'BIID~, ~P7'J~® o 
5.5.2.3. 12 + =:tt¥*iji'®.fMi-*1Y:!fflfg.[pCDBS) = 10.0 µg/ mL]: *lifUT§~ LOO mL +=:tt¥* 
iji'®iRti-*~*m•c5.5.2.3.ll)"f l oo mL ~:l.Jfir:f ,ffl~;j(7£~ o 

5.5.2.4 tt a 

5.5.2.4. 1 mtz;na~t7t;ffffX:: ~•+it ~~1*rr:umm, § z;nlt!:;Wft, $J&ilUfijz;n:~1L tt -B~Wtl ft, ~Wjt 
}JI!* ~ o 

5.5.2.4.2 11nl'n,m:m~ft 0 

5.5.2.4.3 ~:i:mt: 100 mLo 

5.5.2.5 t$ ~ 

5.5.2.5. 1 ;Wo~ 89*~fti: 5.5.L5.l 89~:>K o 
5.5.2.5.2 ;W®89{%;(:fft( 5.5.L5.2 89~:>K o 

5.5.2.6 ~ ;ffi il7 ~ 

5.5.2.6. 1 ~~fX:ftill.~ 45, ~?&71-;f!Y* ~ ,-19:7£*~~~ '* .:r fl=?kfttiJJ:t!f~lWfttk.~ 0 '1:1n*~m 

iit1ftl , Jtfm*~lt!:~;J<, ~~•1'-mt~ * ~ 89 !MM·~JJ.• ~ mtz;n 89 J10f ~m ·~ 0 :f'# ¥~ ~ J£m, EJT ~ * ~m 
iJ\1fU ,~~xJ\1~1ifUi:A.lt!:A~irotlft7'1'1:1n~mffi, ~trotl ft r:f TM~ A;J<ffi, 1'#¥~{1}~~7£mlt!::frirotl7£ o 

fX:ft~~?kf4 _Ill* 21 0 
~ft~~?k#~T[l'f]~ft~~%89~•NJJ.•fl=?k#89~~w~~~.maw~~M~lt!:ff~• o 

* 21 ~W!IJ~Jl~-=f~.F.OC~i~Hf!Ja-:itta~~~f4 

tl§Pf]\'iJ:Jil:I 
.ittf'Ht 

.itt ;j;'f ilt f ij i!J ~ ilt l'eJ ~~J\'iJM B:,AJ\'iJ:Jilj 
B:,A i!J .t~ .t~~fi 

~l5\;IJ;jfij 7f ~€i ilt fij ~,It 
s s s s s 

s s s 

200 15 80 1 109 75 63 130 

5.5.2.6.2 ti-**>'U89~1M :~ 61'" 100 mL ~:i:ffii:,it<~*liiU:IJOA o mL,0.50 mL,LOO mL,2.00 mL, 
5.oo mL ~ 10.00 mL +=:tt¥*iji'®.fMi-*1Y:!fflfg• (5.5.2.3.13) ,ffl~;j(7£~, ~11JU~~-rit ~~ 
1*5ftllllt:i:~N7'J O mg/L,0.050 mg/L,0.100 mg/L,0.200 mg/ L, 0.500 mg/L ~LOO mg/L 89ti-** 
:vum• o 
5.5.2.6.3 ti-*fiil~ 89~11JU: ~~•ti-** :vum•71-JJUJt-=f;W®;J>f r:f '}A{~~Et!U r'"&~Etit<~ffitl7£ ,1~ 
!UT[l'f]~N~•+it ~~1*5r:U 89f~%{l[ < rtrlWfR> o kJf~%{l[<rtrl WfR> 7'JW-~IH1F ,x;J M 89 ~-+it~~ 
1*1ftl~Et< kJ + =:tt¥*iji'®iR1t>7'Jt1iHIHiF ,~11JUti-*fiil~ o 
5.5.2.6.4 ~~:i: :f'#ffitl;W ® ii"f;W o~;J>f r:f, tti: J!~--'=3ti-* * >'Uffi [l'fJ 890-;fff ?fof4lt!:1i;W ® trotl7£ o 
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5.5.2.7 ~~itl! 

1k# 9=1~7*f rit ~~1*1fU ITT lat:l:lt£JJtit~~:r1'.: c22) : 
J\ ~b 

p = -k- .............................. ( 22 ) 

:r1'.; 9=1 : 
p -1k#9=1 ~7*f rit ~~1*1fU ITTlat:l:lt£JJt ,ljrUl:jg~}'l'ij:Jr ( mg/L) ; 

A-fx ff. n!iiJ DiZ ITT{~%{![ C ~rm fJO ; 
k -ti-;1f lill AA ITT #4 $ ; 

b -ti-;1f lill AA ITT ~RIL 

5.5.2. 8. 1 :lf !$ JJt: 9 -t-~ ~'.¥: ililtl JE ~Jk to ti-*¥:® , ~~ 7*'i -Tit~~ 1*1fU to ti- lt£JJt jg 0.100 mg/ L 5fll 
o. 900 mg/ L at,Ai'l3X>ftl.F;1f1lif\~jg 0 .9% ~ 5 .4% 5fll 0 .7 % ~4.2%. 

5.5.2.8.2 ;1f1ifftJJt: 9 -t-~~:¥'.Jt~U ili1tl:i£1k•1k, te ! 1k5fll'W IXXJ1ktotl.F#o~, ~ ~7*f rit ~~1*1fUtotl.Flt£ 
JJtjg 0.100 mg/ L 5fll o.900 mg/Lat ,A@J !&$~~ 22 . 

@!®:.$ 
:J.mt~*l.ll % 

mg/ L 
7j(m\7j( t±l )Jj( 'If WJ Jj( 

0.100 80. 8~97.l 76. 2~ 98 .0 83.0~ 104 

0.900 83. 9 ~lll 82 . 0~ 98 .l 85 . 9~ 102 

5.6.1 ~mm:~ 

*fr~•J£YfflftmMJtftftJJt~~J£~•~7kRA7k•lk9=1ITTm•tt=•~ft. 

*fr~~fflT~-~lkRA7k•7k9=1m•tt=•~ftITT~JE. 
~~ 50 mL1}(;f¥: , J)!Ll•11£~ililtllat:l:lt£JJtjg 0.02 mg/ LCJ;J Si02 it). 

5.6.2 mu~ 

{£pH {![jg 1.2 at, m®~l3=~~ft5fll7k9=1~®~~&Dil,1-:~ftm~ $®, toA:$:®PJii!Ztf~ 
m® ,f.EJ)f~fl~ii!Ztfftm® ,m i ,2, 4-~¥~!1Hl®;j4j-ftm~ $®ff llJljgftmM ,AJJ&ftJJt£ff =•~ftlt£ 
JJt~iE t~, ;:fl'~K 680 nm 5lJ: tU~. iliJtlJE . 

5.6.3 lit1fJJ~~;f4 

5.6.3.1 *fr~EJTffl~1kD\Zjg~*=•~ftITT~ii1k,EJT~iJ\1ftlD\Zi*1¥T•z,Mfmt9=1 . 

5.6.3.2 =~~ftt1.f ;1f~*ml1ll[p (Si02) = 100 µg/ mL]: ;1f1ifijf1\~ 0.100 0 g =~~ft ( ft&i&~) 'i:T 
fB:tff~r:f,to o .33 g:JG1kfilR®$P:J, t~~. Tl ooo °C tom~'.l'G~~~,f'4-iP,mT1k,:f$Al ooo mL~:I: 
mt9=1,M~~~JJt . ~1¥T•G•mt9=1 . m#~fflmWA~~;1f~l[t~~ITT~;1fml1lt. 
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5.6.3.3 =.~{t1!Hff>l1tft!JFlm~[p(Si02 ) = 10.0 µg/ mL] : /1t1ifa~Jt]( lo.oo mL =.~{t1!l:tff>11t1r~H~rm~ 

(5.6.3.2)T' 100 mL ~i!:Jm9=1 ,JFj~J}(~*fJE~o 

5.6.3.4 liit®m~o + lL 

5.6.3.5 it 1iit1tfflm~ (p = 8 g/ L ) : ~It]( 0.8 g it1iit1tfflmr~Jj(i:j=i ,:tf~*f~ 100 mL o 

5.6.3.6 1'i®m~Cp=70 g/ L) : ~It]( 7 g 1¥t®CH2C204 • 2H2 0 ) ,JFl~;J<mM ,:tf~*f~ 100 mL 

5.6.3.7 1 , 2, 4-~¥~~lifi®m~ (p = 2.5 g/ L) : * 30. 0 g Sll!_~® if.$f/g(NaHS0 3 >mr 100 mL ~;j( 

i:p ':IJa,A LO g Sll!_~®ffl;ffi 0.5 g E8 1,2 ,4-~¥~~lifi®[l-~¥-2-~~-4-lifi® CC10 H g 04NS) J 'mMJ§ 
~$¥~ 200 mL o 

5.6.3.8 $13®~m~Cp= 100 g/ L) : ~It]( 10 g $13®~[ (NH4) 6Mo1 024 • 4H2 OJ ,JFj~;J<mM:tt~*f~ 

100 mL,~'~BtPJ:Ctat,JFlit~{tffg~~!jj(}ffij pH{!'[~ So 

5.6.3.9 x;f f!!J ¥ ~ :f~~ Jftl ( p = 1 g/ L ) : ~It]( 0.1 g x;f f!!J¥ ~ ( N02C6 H4 OH ) ' m ~JtmM:tt~*f 
~100 mL e 

5.6.4 fXa 

5. 6.4. 1 Jj-)'t)'t)Jt {~ 0 

5.6.4.2 Ji£ttis/if :50 mL 

5.6.5 ;jtf ~ 

5.6.6 ~HJiil7~ 

5.6.6.1 ll&ItR~i!:;j(t:f:(:fl,\1,=.~{t1!1:13i!:rnfJE) T' 50 mL J't.£ ttis/f 9=1,Jfl~;j(~*f~50 mL;~Ll!Jt o ~ 

;J<t:f: jg®ftat, D\Z)t;:IJa 3 1f*ix;J~¥ ~:f~~1ftl C5. 6.3. 9>,1l*i1Jait 1iit1tfflm~ C5 . 6.3. 5) JU ·tif lmJ'tB, ~m ~ 

;j(~*f~ 50 mL *Ll!Jt o 

5.6.6.2 0-JJLl$1ifijJJ&Jt]( o mL, 0.50 mL, L OO mL,2.00 mL,5.00 mL ;f!l 10.00 mL =.~{t1!l:tff>/1tft!Jflm 

~(5. 6.3.3 ) T' 50 mL Ji£ttB'lf9=1,JFl~;j(~*f~*Ll!Jt, WCiM~~JJtjg o mg/ L,0.10 mg/ L, 

0.20 mg/ L,0.40 mg/ L,L OO mg/ L ;f!l 2.00 mg/ L f8tff>11t-*7Um~ o 

5.6.6.3 rtiJ;j(t:f:Eztff>11t-*7U9=1fill!a~:IJa,A LO mL liit®m~(5 . 6 .3. 4);f!l 2.0 mL $13®~m~ 

(5 .6.3.8), rit~ ,jJ!{!t 5 min~ 30 min e li!i:!l:B;f !'ilJ l:;Jm't!Jt~ ;k, m't!Jt1~ T' 20 °C Btli!i:!t 30 min, mi!JttE 

30 °C~35 °CB;f 1J!{!t10 min ,i1r\i0Cf.IJT 35 °CB;f ,1J!{!t 5 min e 

5.6.6.4 :IJOA 2.0mL1fi®m~ C5 . 6 .3. 6) ,)EJj-~~ ,1J!(!t 2 min~l 5 min,:IJOA 2.0 mLl,2 ,4-~¥~~ 

lifi®m~C5. 6 .3.7 ) ,)EJj-~~ ,jJ!{!t 5 min e 

5.6.6.5 tE 680 nm rl!l*!lt ,Jfl 1 cm ttBlfil , QJ~;J<fF~ tt¥!i!tl~t:f:®Rtff>11t-*7Um~E811&7't!Jt e 

5. 6. 6. 6 tff> l1t fiil ~ E8 ~ iM : QJ ~ tff> 11tm ~ i:p J!JT 13 = ~ {t 1!l: E8 mtl: ~ JJt jg ttt~IHff> , 11&7'6 JJt jg~ ~ tff> ~ iM tff> 

/1tfiiJ~ o 

5.6.7 ~~it~ 

;j(t:f: 9=1 =.1A{t1!1: (Si 0 2) !lfti!:~!Jt E8it~§rl.A( 23) : 

A9=1: 

J\ -b 
p(Si02) =-k - .............................. ( 23 ) 

p(Si02 ) -J}(t:f: 9=1 =.~{t1il:(Si02 ) E8 !lfti!:~OC, lfi{iijg~~ 4~HrC mg/ L); 

J\ -J}(t:f: 9=1 =.~{t1il:(Si02 >¥!i!tlJE [8 JJ&)'tJjt; 
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k -tff> ;1f Ht! ~ a9#4$; 

b -tff>fi Ht! ~ a9~JEIL 

5.6.8.1 ;ff@f]Jt : 6 -t-~~~ i!f!tl 5E=~1t1itr&JJt]g 0.40 mg/ L 5fll 12.0 mg/ L a9 A.IitJft1t*f:, Jt:iJl-:hl:J:f§ 
Xftff>fi1lill~7HJU 7g 6.4% 5fll 2.2% o 

5. 6.8.2 filifij]Jt : 6 -t-~~~i!f!tl JE § *7k1Wti>*f:ri~, ~=1A1t1it1JUti> r&JJt]g 0.60 mg/ L ;f!l 6.0 mg/ Lat, 

Jt:ijl-:hl:J@llj5(:$7g l00 %5fll 99 .7%0 

* JJm 1! JE y Jtj IV\ t:H1lt~ I~ :f§ ~it- [ry(j,~ m i!f!tl JE :\11Hl w: 7}( ».A 7}( $( 7}( q:r ITT 22 l'F :I* lit •/1: ~ m {!:: it 
~(VOC) o 

* :1J1*JitJtl "ftilHi\1;!1;1t».Jt1k$(1k4r 22 l't1 :WP: ·/1:~ m1tit~ ,§ffi*1: Z:, M1 , 1, 1-=*1: Z:,M1 , =*1: E13 
1,1G , f7._ :ri'.;-l ,2- =*1:Z:,M1 ,Ji[W:ri'.;- 1, 2-=*1: Z:,M1 ,=:*1: E13 1,1G, 1, 2-=*1: z:, 1,1G , 1, 1, 1--=~ z:, 1,1G , Q!l~{t~ , -=~ 

Z:,M1 , ~t.l=~ Ej31,1G , 1, 1 ,2-=:_~ z:, fjG ,= 1.l~~ Ej3 1,1G , Q!I~ z:, M1 , ~* , =:1.l Ej3 1,1G , 1, 4-=~* , 1, 2-=~ 

* ,1, 3,5--=~* ' 1 , 2 , 4-=:~* ,1,2 , 3 -=:~*;f!l/" ~T=M1 a9 1J!!tl 5E o 

~~ 5 mL 7}(;ff:i!f!tl JE ,*:1J1* 4r 22 l'F:f*Jit·/1:~ t!L{tit~ a9 :&i 1~~i!f!tl !lft i!: r&JJtlh'.~ 23 o 

~ )C~W; ~)C~ W; CAS% 
~~lsl!rumt~i:&~ 

µg / L 

- z,~ Chloroethene 75-01-4 0.68 

1 ,1-=ffitZ,fflr 1 , 1-Dichloroethene 75-35-4 0.80 

=• Efl tt Dichloromethane 75-09-2 0.48 

i.X:rt; -1,2 -=ffitZ',~ trans-1, 2-Dichloroethene 156-60-5 0.48 

Jl'Y! :rt; -1 ,2 -=ffitZ',~ cis-1 , 2-Dichloroet hene 156-59-2 0.40 

= ffit EJI m Chloroform 67-66-3 0.36 

1 ,2-=ffitZ,t\; 1 , 2-Dichloroethane 107-06-2 0.40 

1,1,1-:=.ffitz,t\; 1 , 1 , 1-T richloroethane 71-55-6 0.44 

~•1-t~ Carbon tetrachloride 56-23-5 0.88 

=·z,~ T richloroethy lene 79-01-6 0.60 

-1~=- Efl tt Bromodichloromethane 75-27-4 0.36 

1 , 1,2-:=.•z,m 1 , 1 , 2-T richloroethane 79-00-5 0.44 

=r~-• EJi tt Dibromochloromethane 124-48-1 0.28 

~-z,~ T etrachloroethy lene 127-18-4 0. 72 

•* Chlorobenzene 108-90-7 0.48 
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* 23 (~) 

9=t)C1'; fj\ ~)C1';fj\ CAS% 
~1!£t:@:jjl![Jffl]i~lt 

p.g/ L 

.:=rl Efl :11C Bromoform 75-25-2 0.44 

1,4-=•* 1, 4-Dichlorobenzene 106-46-7 0.36 

1,2-=•* 1, 2-Dichlorobenzene 95-50-1 0.40 

1,3,s-=•* 1,3 ,5-Trichlorobenzene 108-70-3 0.72 

1,2,4-=•* 1,2 ,4-Trichlorobenzene 120-82-1 0.68 

A-•T=ffll Hexachloro butadiene 87-6 8-3 0.44 

1 , 2,3-=•* 1,2 ,3-Trichlorobenzene 87-61-6 0.72 

6. i.2 mu~ 

-~*~~~MftM~~*~~·-~A~BM•~-~~M~~.*~~~*mlt~~~lt~ 
m~:fr~Wir~~·f)f·J1:4:ffi:C~4:M~4:)~B ~llff"f~~~~~llff}ftl ~--~pg 0 ~B:f£Jf 7'G~E •• 
• ~ •110~*!;)1m 4:M ~4:& ~,~Yr~ llff ~ tllJtjf, ~A 4: if§ B ii1x (Ge) ~ , § ti> {tit~~~ :f£ ff :ff Wt 
B ii:B-1*'; ;g .m mni1x <Ms> ~Wtl o Jiii 13 f~Wtl El tff>1tit~tff>fifllt~ m )fU 1#d¥l at raJ :m tt ttie *fr 7£·tt7t 
m, >'~ti>1**17 7Eil:Jtm o 

6.1.3 m~HQ~f4 

6. 1.3.1 E13 M, Bii~ o 
6.1.3.2 ~Jk =~~Jktt 90 °C1km~ Jfl~"'t~M 15 min, lf(b}§atwcttl 0 ~7K~~J\\Z~.::PttWtl7E~~fllt 0 

6.1.3.3 =tiit®m~o+no 

6. 1.3.4 ~4:, ~4:M~4:.~lt:k"fM~"f 99.999 % o 
6.1.3.s 22 l'fi voe tff>fiiFi'l4m~ ,ftfflr!J~~~tff>fi~flltiiE-15 ~tl:Eittff>fim~M11H1l7ttff>fim~, ;t 
ffl1tlt7'J 100 mg/L~ l 000 mg/ L,:i!1!J't"f 0 °C ~4 °C-f%1=fo 
6. 1.3.6 22 l'F voe tff>fiftm m~, :f§Jtx.- 7Eil: ~ voe tff>fi iFi'f 4m ~ c 6. L 3. 5 > ~ m %~~ El3 M 
< 6.1.3.1> ~ ;gil:mt ~, m El3 M7£;g, wc ttl~tl:Eittff> <iitmm~, Jt7tltm fJ! "f wc tHff> tit* >'Um~ 0 wcttl 
~ voe tff>fiftfflm~•"f ~ gy~ z, ~ (PTFE) M Q ~ ~J, Q mt~, ~:i:~P mt pg~ ~...tm~, :iM:Yt"f 
0 °C ~4 °C{%;(:f o 

6.1.3.7 ftfitff>fim~<p=25 mg/L): ~~~T)ffi(PFTBA) M 4-fffi:~*(BFB)m~, m Ej3 MC6.l.3.l) 
WC1!JL 
6.1.3.8 mtf.rfil® o 

6. 1.4 {)(ff 

6.1.4.1 4:ffiBii-fllt~lf~m1x ,4:ffiBii1xff?7t~~ JtmE /~:B-mE*~ r:::r, m:t£!f7rWi .Yr~ ~~lliiln 
f4:hlJJfliit~1tiat1ftl;Qllll!Mffi o l'Jtii1xff?Jt:fr o. 7 s pg m ffi 35 amu Etti~ 265 amu,ftffl ~r~ 1*';11§( 

(£1) 1JJ:\;1*'; r{t ,tff>fi ~ r~~il:7'J 70 e v 0 

6.1.4.2 .:t~!!l~Biitt, m {tjfj !;Jr B~ttMJt11l!·tt~~~~~Biitt: 
a) B~tt l:DB-VRX(0.18 mmX20 m,1.0 µm); 
b) Biitt 2,DB-624(0.32 mm X30 m,1.8 µm); 
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c) 13iitt 3:RTX-VMS(0.25 mm X30 m,1.4 µm) o 
6. 1. 4. 3 IV\ t=I ;J'flt~ ?& Jf : '@, 1E IV\ t=I ?& Jf JI§• 'W 5ffi H5?Jf>Ht ]~L 
6.1.4.4 ¥¥o~ffii: 'ffi'~JJP'EjiR_~IHY•z,~mJt f8 2 mL,40 mL tf.131JZ~ffii o 
6.1.4.5 tt~tff: 5 mL,'ffi' PTFE tl-~.f]ij(Luer-Lock) ~='* o 

6. 1.5 f<F ~ 

CJ/T 141-2018 

6. 1.5. 1 *¥¥Bt ,{~"7.k¥¥:tE¥¥®mtr:f:l ~¥fit:tf:\T l':ti4:m 0 ~h\1.k:tE=-**¥¥Bt ,J)\Z)'G:J'JJf:tE=-*»!uk~JktliU~ 

JE: ( j?(J 3 min~5 min), }ffij1)7j(¥fit:J!J.tj?(J Jg 500 mL/ min, h\¥fit:7j( r:f:1 *•¥¥ ®; ~ h\Jf p}{ f87j( pt;: r:f:1 *¥¥Bt, 
J)lz)IGJ§ 1 L fl{]) P ffii~:!?Mfh\:;ff 11:*•11:f81Z~rf=1*¥¥ ,11}1J>il.'tB7k¥¥h\! P ffii~~;f>f r:f:l~J.A¥¥o~ffiir:f:l o 

xtT'tr~~~:'1:{t1flJf8¥¥® ,*¥¥§11{£ 40 mL ¥¥®ffiir:f:1%1JU.A 25 mg f8m:l/flfil®( 6.l.3.8) o f~¥¥ 
®mtr:f:lJEoo1.k¥¥:tt-~¥fit:fli ,Jfl:fut®fiHlll (6.l.3.3)fl=-f*1¥1f1Jiffil11¥¥®1t pH {i[;J>T' 2, WM¥¥®mt, mJt f8 
•~•z,~oo))lza~o ~:tEtr1*1¥~f8¥¥®mtr:f:l~A*¥¥~~*•4:m~,J)lz•~*•*¥¥,:tf-T{I}~ 

.A1*1¥1flJ ,:tf:t£¥¥®1:t~iffl"*®1t" 0 

6.1.5.2 ¥¥®MT o °C ~4 °Ci{fYl-f*1¥ 0 "*®1t"f8¥¥o~1*1¥Mn 24 h,®{tflif8¥¥®1*1¥Mn 14 d o 

6.1.6.1 IV\t=i;J-m•Y&•~~~14 

IV\t=in!Et: 1i[ nit; IV\t=I Bt fa}: 11 min; fW, 11& n!Et: 250 °C ; fW, 11& Bt fa}: 1 min d!t~n!Et: 270 °C; nt~ Bt 
i'aJ :4 mindt!:¥¥A: 5 mL; IV\1=14:1*: ~4:~~4: ,~J3tT1J>T' 99.999 % ,¥fit:An 40 mL/ mino 

~.~a•M••ft•~*m~~~m$~~fi-~~~~~~afi~.*~x~~~~ey*M~~d~m . 

J1!¥¥Pm'tlt:250 °C;J1!¥¥:1r:rl'.:::5t¥fit:;)t¥fit:H~n 50: 1;~4:,¥fit:~:l.O mL/ mino 
7tn!:f£Jf :Wftiln!lt 40 °C,-f*M' 3 min,10 °C / min Jrn!~ 100 °C, 25 °C/ min Jrn!~ 225 °C, -f* 

M'3 mine 

1*';-=fWlln!Et: 230 °C ;~ p n!Et: 250 °C; ~tlHf n!Et: 150 °C ;t=ital:iJ:rl'.:: 3tt=ltal (SCJ\N); t=imm:m: 
35 amu~ 26 5 amu ;t=ifalBtfaJ :0.45 s;@lt=!Bti'aJ :0.05 So 

6.1.6.4 {)(~~* 

1tmft mt~ mm~< 6. L 3. 7 > xtfx.tt ·tte~J1!frt&1!f , 1i¥tl f8 :¥:tt;w;-=r+J.t Moo JE~*, ~ IJ!IJ J)lz •~1ffi1 

ti§' &tiifX.1[~q-~if~:Jt 0 

ItR 6 -1- ffi % §& :;ff ~ 1.k ( 6. 1. 3. 2) f8 50 mL ~A mi , it< tX ti Tifij :fJO .A - 7E: A f8 tit it t~ ti 1t J§ i$ ~ 

(6.1.3.6) ,Jfj~7j((6.l.3.2) }E:~' WC 1M,nX;~)jt Jg 0 µg/ L, 1. 0 µg/ L, 5. 0 µg/ L, 10.0 µg / L, 20.0 µg / L 5ffi 

40.0 µg/ L f8t~fi"*-Y~i{t~ o Jf T'IV\t=l;J-m•Y& Jfl:, t~t!;lf I)) l:~~~{tf, ~~~~Eth\ 1~ ¥tl r.b fi{])I[Dij'f, it< 
l'Xl:t!LZ!l!tlJE: 0 I)) €.ii~ WfRnW..*-t~' !;J&tA~1tn11t*-t~' ME1Mt~fiatJ ~ 0 

6. 1.6.6 f<F ~W!~)E 

6.1.6.6.1 ~¥¥®t9<}!~&n! ,J§ 5 mL tt~tff:f!ll tf:l ~*T' 5 mL f81k¥¥ ,~J~tt~tff, fj~~2:4: ,1t1k 
¥¥1*fRn 5.0 mL, :stePtt.AIV\t=l;J-m•Y&.m:r:f:l ,mt!;lf-W:JE::tlf f8fX.ff~{41:t!LZ!l!tllE: o 

33 



CJ/T 141-2018 

-'Flt 
2 000 000 

1 800 000 

1 600 000 

1 400 000 

1 200 000 

1 000 000 

800 000 

600 000 

400 000 
15 

10 12 
14 

16 

21 

22 

20 

2. 50 3. 50 4. 50 5. 50 6. 50 7. 50 8. 50 9. 50 10. 5 11. 5 12. 5 1 . 5 14. 501 . 5 16. 50 
3. 00 4. 00 5. 00 6. 00 7. 00 8. 00 9. 00 10. 00 11. 00 12. 00 13. 00 14. 00 15. 00 16. 00 

ll'f fil]/min 

6. i. 6. 6. 3 5E ·rt ?:Hff , j)J El :tffi 1,r. ~ 4m 1:~ m Rt 10rn1 :tffi 111: 4m mt mt it ~ r~ ti ur fi 5E ·rt ?:Hff 0 4Hll. * 1'19 t±:l llilJlllJJ 
Ff, ~~1;lfl: 1¥1 B1 i'BJ frJJE:l:*l r !Jl* 24 o 

6. 1.6.6.4 JE :W:?t;fff: 1'~;fffir!- 0 

tl:J JiJ~JiJ9i ff fE[ jjllj i:Jl 51' f:if: 1¥1 at iiJJ I min 7E11t~f- m / z 

1 ~ z:, :Mi l. 23:i 62 

2 1,1-=~Z:,it\} 2.011 96 

3 =~i:rm 2.108 84 

4 & :r~-1 .2-=~L~ 2.567 96 

5 J1J9i:r~ -L 2-=~L~ 3.297 96 

6 =~(Efl 19'G 3.498 83 

7 1, 2-=~ Z:,1;J'G 4.152 62 

8 1,1,l-=~L ~J'G 4.235 97 

9 lm~it!ilX 4.60:i 11 7 

10 =~ z:.m 5.403 132 

11 -r~=~ i:r m 5.451 83 

12 l,l, 2- --C~L.~% 6.925 83 

13 =r~-~ Efl m 7.467 129 

14 im~ z:. m 8.002 166 

15 ~#: 8.836 11 2 

16 --C i!Jl:J:Pt'C 9.37 1 173 
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17 

18 

19 

20 

21 

22 

6.1.7 ~'i!L~it~ 

J:\; r:p : 

'flt 191Hil. 5t 

1,4-=•* 

i. 2-=•* 

1,3 ,5-=•* 

1 ,2 , 4-=•* 

A-•r=m 

1 ,2 ,3-=•* 

* 24 ( ©;) 

{!,i!: fig flt l'BJ / min 

J\ - b 
p, =-k-

11 .240 

11.49 1 

12.387 

12. 728 

12.936 

12.999 

p, - 7j(¥f r:f § tff>{tii !fm f8 flft i H&Jlt , !ji {fCh~J'l 4l1:7r (µg / L) ; 
A -*¥fr:FEI~1tii!fmmM fE1~•~r~Wm; 

k -IfF ail ~#,;t.$; 

b -IfFail~ ~JEP: " 

CJ/ T 141-2018 

JE:i: tti-T- m / z 

146 

146 

180 

180 

225 

180 

.............................. ( 24 ) 

6.1.8. 1 ;m!$)Jt : 11 -t-~ lJftJ;[{rotl ~ 22 l'P :f*:& ·l"t ;ff t!L{tii!fm(VOC) ~7j( :IJUti>¥f ® , Jti1t~Hff>nE1$J~§rl. 

* 25 0 

~ ~* p;j ;f!J X>f tj fi{,\i!~ / % ~~'.i:l'BJ ;f!J X>ft.iJ\ /t{,\i!~ /% 
'flt 191Hll 5t 

1.00 p.g/ L 10.0 p.g/ L 1.00 p.g/ L 10.0 p.g / L 

•z.m 2. 1 ~ 17 2 . 5 ~ 13 12 13 

i.1-=•z:. m 1. 8~ 7 . 9 l.0~ 16 10 8.4 

=• E¥ m 1.2~ 1 7 2.4 ~ 13 5.1 9.7 

J(Pl :i:t;-1 , 2-= •z:.m 1.8~ 7.5 0.9~10 9.5 11 

.oc:i:t;-1 , 2-=•z:.m l.3 ~ 11 l.0~ 13 10 7.2 

=• E¥ m 1.6~13 2 . 1 ~ 11 4.8 1 2 

1 , 2-=•z:.m 2. 1 ~ 7 . 8 1.0~ 9 . 4 12 7.4 

1 ,1,1-=•z:.m 2. 0~9 . 8 1.0~ 9 . 9 10 11 

~-1{:. fi!k 1.6~ 11 1.0~ 8 . 3 9.0 10 

=•z.m 2. 6~ 8. 2 0 . 9 ~ 11 7.4 8.4 

- rl=• E¥ m 1. 6~ 8.4 2 . 2 ~ 10 13 6.4 

1,1,2-=•z:.m 1. 8~ 7 . 0 2 . 3 ~ 8 . 2 8.5 8.2 
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* 25 (~) 

~~ii[ rkJ ;j{JX>f tjfi{,\i! :&/ % ~~iir i'EiJ;j{JX>ftiJifi{,\i!:§: / % 
fN11i1Hll5t 

1.00 µg/ L 10.0 µg/ L 1.00 µg/ L 10.0 µg / L 

=1~-- Efl :tt 2 . 3~ 9. 0 2. 8~9. 7 14 10 

[[91l't z:, ~ 0 .8~ 14 0. 9~ 8 . 2 11 8.9 

•* l.3~ 12 0.8~ 9.6 9.1 10 

=~ Efl :tt 3 . 6~ 5. 9 1.8~ 8 . 9 13 11 

1,4-.-::1l't;l\l: 1.1 ~ 12 0. 9~ 11 7.5 9.7 

1,2-=•* 1.7~ 9. 8 0. 8~ 11 6.9 7.8 

1 ,3 , 5-=•* 1.4~1 7 0. 9~ 12 8.6 12 

1,2,4-=•* 1.4~ 15 l. 0~ 12 7.2 11 

7'1RT.-::1$ 1.5~19 1.1 ~ 17 9.8 9.3 

1,2 , 3-=•* 1.4~ 14 0. 9~ 12 5.3 11 

6. 1.8.2 ~liftilt : 11 i'-~1Jft1i[Zllltl JE 22 l'F~:tz'l"i~tfL{tit!J%CVOC) a)~7JC7j(~7j()fll § *7l<:/JOTi-¥f ®, 

}t@Jl&-$~* 260 

@!!&.$ 

% 
fNjlJlrjfti.)t 

:J:mtiii~Jl::9 1.00 µg / L jiptj~Jl::9 10.0 µg/ L 

Ml7K Jj(Vffi 7}( §*;K ~'!l;j( Jj(l!,1( 7j( §*;K 

- z:,~ 82 . 1 ~ 114 75 . 7~ 114 79 . 0~ 99 . 0 74. 1 ~ 115 71.3~ 106 74. 0~ 110 

1 ,1-.-::1l'tZ:,1$ 78 . 5~ 109 77 . 1~ 1 08 77 . 1 ~ 110 85. 3~ 108 86 . 1 ~ 110 80. 8~ 1 06 

=• Efl :tt 87 . 5~ 110 7 7. 1~ 106 81.0~118 76.9~ 109 82.5~111 75. 5~ 108 

J@! :rt; -1,2-.-::•z:,~ 82.4~ 108 77 . 6~108 77 . 6 ~ 111 82. 5~ 11 4 87 . 3~ 114 81.6~ 1 05 

.l.Z:rt; -1 ,2-.-::•z:,~ 86 . 3~ 108 78 . 0~ 111 78 .0~ 113 82. 8~ 101 86 . 7~ 112 85. 0~ 112 

=• Efl :tt 85 . 7~ 110 76 . 0~ 110 86 . 0~ 122 72. 0~104 75 . 0~ 112 79. 9~ 114 

1,2-.-::•z:,:tt 79.1 ~ 127 74 . 9~ 114 79. 1~123 83. 6~ 110 84 . 0~113 84.8~1 09 

1, l,l-=1llZ:,'.tt 81.0~ 102 78 . 7~ 113 80. 1~111 80.4~ 115 80 . 7~ 112 82. 3~ 116 

[[91l't1{;~ 78.8~ 104 76 . 3~ 112 76 . 3 ~ 108 83. 5~ 116 82 . 9~ 113 82. 7~ 113 

=·z:,~ 86.4~ 109 82 . 0~ 117 81. 0~ 117 79. 1 ~ 103 79 . 2~ 110 83. 2~116 

-1~=-Efl:tt 73 . 6~ 108 76 . 6~ 113 75.1 ~119 84. 6~ 102 83 . 6~112 89.7~119 

1 , 1,2-=• z:,:tt 82 .0~ 105 79.0~114 8 1.0~107 82. 0~ 107 88 .0~ 113 82. 1 ~ 119 

=1~--Efl:tt 76.0~ 108 7 5 . 9~115 78 . 7 ~ 123 83. 2~116 84 . 5~ 114 86. 2~ 116 

[[91l't z:, ~ 74 .9~ 107 74 . 0~ lll 78 . 3 ~ 111 81.0~ 107 86.8~108 85. 7~ 106 

•* 82 . 7~ 111 79 . 3~117 80. 8~ 116 79. 8~ 111 86.4~ 112 79. 2~ 112 
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* 26 (©;) 

Ifil l&.$ 

'flt 191Hil. 5t 
)Jot.iFJtftjg l. 00 !'g/ L 

~'1\7j( 7j( lre\7j( 

=~ Efl tt 70. 2~113 76 . 3~ 116 

1 ,4-= •* 75. 7 ~112 81.4~114 

1,2-=•* 76. 7~ 1 04 84 .0~ 113 

1,3,5-=•* 85 . 4~108 84.4~110 

1 , 2,4-=•* 84. 0~ 1 05 82 .0~ 112 

1'1RT=~ 82. 0~ 117 82 . 6~ 116 

1 , 2 ,3-=•* 76. 0~ 1 03 85 .0~ 110 

6.2 1,1 , 1-=itz~ 

6.3 1, 1 , 2-=itz~ 

6.5 1,2-=itz~ 

IV\ t=l 111t~ I~ :t§ 13 if-flft~ #d$: 6 .1 a9 ~>JC 

6.6 1, 1-=itzm 

6.7 1,2-=itzm 

§ * 7j( 

72.0~117 

80. 0~ 115 

84 . 4~ 117 

85 . 9~ 109 

85 . 0~ 118 

8 5 . 1~ 111 

82 . 0~116 

IV\ t=IM~/~ffi13if-flftif1*tti: 6.1 a9 ~::R o 

1,2-=~ z:i m§fflJi!YJ:J:\: 1, 2-=~ z:i 1$)fU Bt:J:\: 1,2-=~z:im 0 

6.8 =itzm 

6.9 rmitzm 

% 

)Jo t.iFJtftjg 10.0 !'g/ L 

~'1\Jj( 7j(lre\7j( §*7j( 

85 . 5 ~ 125 88.4~ 117 89 . 6~112 

80. 7 ~ 109 7 9. 5~ 11 0 80. 5~113 

85 . 1 ~106 82. 2~ 11 0 86 . 6 ~ 112 

83 . 8 ~119 86. 5~112 83 . 8~119 

81.9 ~ 115 83. 7 ~110 80.4~121 

8 5 . 6~ 118 84. 2~ 118 80. 3 ~ 121 

82 . 5 ~ 116 86. 5~112 80.9~119 
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6.11 * 

::zfs::/Jmfe.fil}i: T J=IH:~B:tm• l"'tffie ii-lai:iimtrotlJi::tnHtHtl;7_/(ffi.Jt7_/(iffi(7_/( r:p E8*' EF' *' z:, * ' = EF' * 
;f!l* Li1:rL 

::zfs::/Jm~ft!'F~~{t!;;k».Jt;kiffi(;kr:f *, EF' *,Li*,= EF' * ,*z:,~f8trotl5£ o 
;s:J{R 5 mL ;_/(~ trotl Ji:, ;:zfs: :/Jm E8 :l!i1~ ~ trotl l[i: it 1t!JCh: * , o. 28 µg/ L; EF' *, o. 60 µg/ L; Z:, *, 

0.52 µg/ L;i'ilJ=Efl*;f!lx;J=Efl*,l.O µg/ L;4J)=Efl*, 0.48 µg/L;*Z:,~, 0.48 µg/ L 

6. 1 i. i.2 mu! 

~flt trotl ;k~ tl:A llJ\ B :tm • * 'B': E8 llJ\ fil?/i~; r:f , iii A• 4: jg , ;_/( ~ r:f E8 * * ~flt llJ\ Jm tl:DI~ , :tm • :fr*~ 
~~~ffl~E8:tm•~~ o llJ\Mfiff~~jg,:J"m•~·-~~~*~•4:&1lJ\,~ffe~fflE8**~-~* 
llJ\ A 4: ffi e tt1:x. r:r , * * ~ ~£ w ff :rHlrii 7t ~jg , m mJ:tt 1:x. ~ trotl 0 

JiiM~~~§~~~~~~lai:ifOO;f!l~M~~ffi~~*fiJi:ttJt~,ffl*~m*fil£it7t~ o 

6. 11 . 1. 3 ii\: jf)J ~ll ~ f4 

6.11.1.3.1 EF'M:eii£1L 
6.11.1.3.2 mtflfil®o 
6.11.1.3.3 :fult:.®f§'.•(c= 4.0 mol/L) : JfR 33.3 mL 7t:fult:.®,ftl£1!Vk~*f~ 100 mLo 
6. 1i.1.3.4 **~ti-~®:*, EF' *, z:, * ,~~= EF' *,rill= EF' * ,xt = EF' * '* z:, ~, :hlJ:'.he tt£i!L 
6.11.1.3.5 **~ti-~~-fi-1-§'.• (p=l ooo mg/ L) :~1ifU:f1\lfR*, EF' *' Li*A~= EF' *, i'ilJ= EF' * ,xt= 
EF' *;f!l* z:, ~ E8ti-~ ® C 6.11.1.3.4) l oo mg, JtJJU 'B':'F loo mL ~il:mi rp, ft! EF' MC 6.11.1. 3.1) m•frl£ 
~o•#~mmWA~~~~lai:~~E8m~~~m•M•mJt~~m•o 
6.11.1.3.6 **~ti-~~ftlf§'.. (p=5.00 mg/ L): ~1ifU;f$J{R 50 µL **~ti-~~-fi.$§'..( 6 .11.1.3. 5)~ 

fm)'(;*~ ~Ji:f*f,R EF' M<6 .ll.l.3.l) E8 10 mL ~itmi r:f ,ft! EF' Ml£~ o 
6.11. 1.3.7 ~4:: ~4:M•4: , £1!i:JJt::k'F~'F 99.999 % o 

6.11.1.4 {)(ff 

6. 11. 1.4.1 "'tffieii-lal:iilf:kftl{:X.: 4:ffieiif:X.$7tA~ 7t¥fit //G5t¥RE*~ D, PJfiff 7t11JL ffe~ E8 ~~ 
nf4:hlJDllft!®tiG~mifU ;ill:Jll!Jmffl o lai:if{:X. $ )t'@C~ ft!-=f ft! ~iffi( (El), ti-~ ft! r~~- jg 70 eV o 
6.11.1.4.2 llJ\B:tffl•* ft: '@C~ Tenax/SilicaGel/Charcoal :tm•~M!tf-tl!~~:tffl-~, 5 mL llj\jg~, 
5 mL tl:~;f~,t!LPJ:®ft! 25 mL llJ\B*~!L 
6. 11.1.4.3 e iitt :DB-VRX(0.25 mm X 30 m, 1.40 µm) Mft{-tl!~~eiiff o 

6. 11.1.4.4 ~®mi : 1riH~1!1E~R~ rzg~z:,~mJtE8 40 mL l*e~~mi o 

6.11.1.5 ;t.:F~ 

6.11.1.5.1 ~®*•at ,xfr1t%~~1A~ifUE8~o~ ,Dl[:fr 40 mL ~®mir:f )'(;,IJoA 25 mg E8mtflfil® 
(6.11.1.3.2) o ;k~-*•jg ffl:fult.®1-§'.• C6.ll. l.3.3)iffil:P pH {l[1J>'F 2 ,~;k~:fr~o~mi r:f )M¥fittl:\ rm/GM 
4:,)IP! , W.!MM~®mi o 

6.1 J. J.5.2 ~J1MT 0 °C~4 °C~{lf~~ff,~ffW:JJg 7 d 0 
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6. 11. 1.6 5HJiiV~ 

6.11.1.6.1 llj\jgtfil~~Ji~~;J;d4 

llj\jg iffi'tllt : ~ill!; llj\jg Bt/'ilJ: 9 min; JWt P&ill!J:lt : 220 °C ; JWtP& Bt/'ilJ : 1 min ;;l;!U~iffi'tllt : 270 °C ; ;ijJJ~ Bt/'ilJ : 
2 min;J1t;f¥.:i:: 5 mL; IJJ\B""t-f*: ~4:~~4:, ~J:lt:k'f-~~T 99.999 % , rfit:i,:_]g 30 mL/ min o 

J1t:f¥.Piffi'tllt:l50 °C;J1t;f¥.jf:J:\;:)j-rfit,Jtrfitt~.7g10: l;~""trfitl!:l.O mL/ mino 

71-ill!Wff :W~ilill!J:lt 40 °C ,1*}-f 5 min,5 °C/min 7f-iffi't3[ 90 °C ,20 °C / min 7f-iffi't3[ 170 °C" 

~-=fWJ,iffi'tJ:lt: 230 °C dHiltr~ill!J:lt: 235 °C dl!JtlHfill!J:lt: 150 °C d~HfUJ[JgBti'ilJ: 6 min; 13tat7J:i:t: :® 

~~-=f 1Kl:1!!!~m:i:t<SIM); Btalill:Bfil: 45 amu~ 35 0 amuo 

**!lml.atiiEl9*3:flE~-=f ~* 27 0 

'ft x 1'i 'ffJ 9tx:t 'ffJ 
~:!i$l 'f- ~tt$l 'f-

m /z m/ z 

* Benzene 78.1 I 

E¥* Toluene 91.1 92.1 

z:,* Ethyl-Benzene 91.1 106.1 

~~=E¥* a-Xylene 91.1 106.1 

i'Bl=E¥* m- Xylene 91.1 106.1 

m=E¥* p-Xylene 91.1 106.1 

*z:,~ Styrene 104 78 

J{k 6 -i'- 25 mL~:i:mLf:ll!)'(;~ff~;;£:i,:~1.k,*lXfiufff:fJOA o µL,10. 0 µL,2 5. 0 µL,5 0.0 µL, 

100 µL;f!l 250 µL El9*¥!lmtff>fi~ft!f£t~( 6 .ll.l. 3 . 6 ),ftj~7j(;;£~,mG1MnX;~J:lt_7g o µg / L,2.00 µg / L, 

5.00 µg/ L,10.0 µg / L,20.0 µg /L,50.0 µg / L El9tff>fi¥:?L tlH!!:f¥.®1!!!~5£ t!;;:)!JiL~~~~J:ltb\1~~U r.uEl9Ji!YJ 

ff ·*lX...tVL1!!!~5£ " 12-t 'Bil~ WfR.]gW.:~IHff>, 12-tl.atit~J:lt_]g~~tff>, ~1Mtff>fiHtJ~" 

6. 11. 1.6.5 i1$ ~W!~:;E 

6.11.1.6.5.1 ut:f¥.:~:f¥.®~2!3[~iffi't,ft! 5 mLtUtff:fl!Jtf:l~:k'f- 5 mL El91.k:f¥.,~J~tt~tff,fl~AA2: 

4:, ~1.k:f¥.-l*fR.7g 5.o mL, :st ePttAIJJ\Btm~~ft 9=1, 1ttt!!i&t:5£:tlf El9f~ff~14J1t:f77tVT " 

6.11.1.6.5.2 'BiiOOEl9~~:*¥!lmEl9tff>fi'BiiOO,~OO 2" 
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-'Flt 
55 000 
50 000 
45 000 
40 000 
35 000 
30 000 
25 000 
20 000 

15 000 
10 000 
5 000 

2 

1 

~ 

4 

7 
6 

3 

5 

7. 0 8. 0 9. 0 10. 0 11. 0 12. 0 13. 0 14. 0 15. 0 16. 0 17. 0 18. 0 
li't(BJ/min 

i,Jt~jj: 

1 -II· - :iii'; 

6. 11. 1.6.5.3 JE·~?ttJT: B tffi1-tif !Jm ~ t~1,il1* 1¥1 Rt i'trJ t-rr 111tillH~1if. ~-=ff/!~ :it!:fi 5£ ·t1=L ~~.§.Jt :±l * J@IJ'f 
7-1 : ~,ft:!~, z:,~ , rSJ = ft:! ~;f!lx>t = ft:!~ , ~z:,ifiJ ,~~= ft:l~,Jf'p;r~ , 

6.11.1.6.5.4 JEfil?ttJT: )'~ ;j:ffi~ 0 

6. 11. 1. 7 !ili ~itl! 

::r:\:: r:p : 

A - b 
p;=-k -

p; - 7.k;f.f: 9=' B tffi1-tif!Jm fl{] 111t1iB&Jl'. ,.!f!.{ft :;f;;{l\'..t~&ft-Cµg/L) : 

A - JK -t.f. 9=' 13 tffi 1-t if !Im x>t JJ)I B1l e * mi fR Jt rm tf:{ ; 
k - ;ti 111n1ti ~ ffi~ :f : 
b - ;J:ffi 111' f#! ~ ~Re o 

.............................. c 25 ) 

6. 11 . 1.8. 1 frJ W N : 12 ~~M'il'i~ iftl~ ;£giJ!:7.ktJDtffii'.f. ifti, ~}JD A w.J,f9l /G ~?:&N 8{]~ * !lmtffi il ?f@:~ Bt , ~;f§ x;f 

tffi i'fi' ilia ~JJl* 28 0 
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'fltl1l!!lm?t :Jm tj~~/ (/Lg/L) ;f§;Wtij; fi1!iil~ / % 

3.00 1. 4~ 8.4 

* 27.0 0. 54~9.4 

3.00 1.8~ 8 . 8 

Ej3 * 
27.0 0. 9 7 ~ 10 

3. 00 1.6~ 9.4 

z:,* 
27.0 1. 2~ 9 . 9 

3.00 2 .0~ 16 

fij= Ej3 * 
27.0 1.2~ 9 . 7 

3.00 l.3 ~ 12 

;tj" = Ej3 * 
27.0 0 .74 ~ ll 

3.00 1.4 ~ 10 

~~=Efl * 
27.0 1. 2~ 9 . 8 

3.00 1 .4~ 8.4 

*Z:,1$ 
27.0 0. 5 4~ 9.4 

6. 11. 1.8.2 filifUf_t : 12 -t-~~~5HJU trotl 5£;j(11§(;Jc tf:\ );./Cf!l 'if IXXJ ;.k:fJO:f:ff># J'b , ~ :fJOA Wf#~ ll'fJ ~f_t Et9 * 
-*~:f:ff>fiti}~at ,Jt @J i&-*~* 29 c 

* 29 **l!Wl9l~JF:~m1¥ni~Ii 

!ID ®:.$/% 
'fltl1l!!lm?t :t10tij;~~/(1Lg/L) 

Jj( m\Jj( tl\ ) Jj( "S' WJ7j( 

3.00 90. 8~ 108 85 . 3~ 107 9 1.3~ lll 

* 27.0 90. 3 ~ 121 89 .0~ 125 8 7 . 8~ 130 

3.00 86 . 6 ~ 121 85 .8~ 107 88. 2~ 108 

Ej3 * 
27.0 90. 6 ~ ll6 89 . 1 ~ 122 88. 9~ 12 7 

3.00 92. 6 ~ 105 81.8~ 109 8 2 . 8~ 109 

z:,* 
27. 0 89. 6 ~107 88 . 3~ 107 87 . 8~ 10 7 

3.00 80. 7~ll5 82 . 9~ 104 84 . 0~ 10 7 

fij= Efl * 
27.0 91.8~ 108 92 .0~ 106 91.3~ 10 7 

3.00 91.2 ~ 103 82 . 9~ 104 84 . 0~ 10 7 

;tj" = Ej3 * 
27. 0 91.8~108 92.0~ 106 91 . 3~ 10 7 

3.00 8 6 . 6 ~104 82 . 2~ 107 82 . 9~ 10 7 

~~= Efl * 
27.0 92 . 1 ~ 105 91.5~ 106 90. 8~ 106 

3.00 80. 7 ~ ll6 87.0~ ll7 90. 5~ 10 8 

*Z:, 1$ 
27.0 89 . 9 ~ 108 86 . 9~ 106 8 7 . 3~ 10 7 
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6.1 i.2.1 ~mm~ 

1-fs:jf#s;J;Jl!.}E T JfJOXB:tm~ /""t;f§ e tim1!f!tlJE~~1~7j(Jk)t7j(1j7j( r:p El9*' !fl*' G *'=!fl *;fp* 
G1$ o 

.2fs:1J#s:~JfJT-~~'fjj;7j(Jk)t7j(1j7j(r=f *,!fl*, G* ,=!fl* ,*G1$El91J!!tlJE o 
;ff!& 5 mL 7j(ift1!f!tl}E,,;zfs:/f#;;Et9~1!£t&1!!!rnti:rttlt:lg: *, 1.4µg/ L;!fl* ,1.4 µg/ L; G* ,0.96 µg / L; 

xt=lfl* ,1.4 µg/ L;/'il]=lfl*,1.4 µg/L;~~=lfl*,2.1 µg / L;*G1$,0.96 µg / Lo 

6. 11.2.2 mu! 

~ 1Bt 1J!!tl 7_/(ift a.A ox 13 :tm ~*ii El9 ox fill~ r:f , Jli A El9 ~ ""t ( ~ ~ ""t ) ~ 7.k tt r:f El9 * ¥ !fta ox fill tf:\ * , :tm ~ 
1E* 1f ~ ~ PJUft fr:U El9 :tm ~ ~ l*J o ox fill ;f£ ff 7'G ,QX;fil , :tm ~ ~ 1Bt lf9l fa] :fJo m :tf J2.( ~ ""t C ~ ~ ""t) Rox , ~Yr 111urr 
El9 * ¥ !fta~ Jl&jf OX A ""t ;f§ e ti {X: C GC) r:f , * ¥ !fta i'.£. ;f£ ff 7r Wt it~ fil , JfJ ~ :k J:& ~ -=f {t f& trotl ff C FID) 

t&troL 
JliM~~~§~1t~!ftaem~m~~ffi~~mftJ£ttftm,m*~mittftJ£Aitmo 

6.1 i.2.3 m~Jfll*ft4 

6.11.2.3.1 lfl M:eS£l!i: o 
6.11.2.3.2 mtflfil®o 
6.11.2.3.3 :fult:.®f§'.•Cc = 4.0 mol/L) : J&r&:fult:.® 33.3 mL,jfJ£t!i:7j(fiUf~ 100 mLo 

6. 11.2.3.4 * ¥ !ftat:if 11t &1: *,!fl*, G *,~~=!fl*, fa]= !fl* ,x;f =!fl*'* G 1$, :!0:7g-5 S£t!i: o 
6.11.2.3.5 *¥!ftat:if 11t1Fihi·f§'.•(p=l ooo mg/ L) :l11JifUf/1\l&*, !fl*' G*, ~=!fl* Ja]= !fl* ,xt= 
!fl *5fll* G 1$ El9t:iFl1t &1 l oo mg, it~U iiT- loo mL ~:l:ffii r:f, JfJ !fl MC 6.11. 2.3.1 ) 1-§'.~jf JE~ o tl#it 
mm•A1f~11t!ftaM~~El9m~~11tm•~•m7t~mm•o 

6. 11.2.3.6 *¥!ftat:if 11t{tfflf§'.• Cp = 5.00 mg/ L): /1tufU:f$!& 50 µL *¥ !ftat:if 11t~*f§'.• C6.ll.2.3.5) ~ 
tUH'6*1r ~}£ 1*1R !fl MC 6.11.2.3.1 ) E19 10 mL ~ii:ffii r:p, JfJ !fl !WJE~ o 
6. 11.2.3.7 ~""t: ~""t~~l=\.,£t!i:lt:kT-~~T- 99.999 % o 
6.11.2.3.8 ;W(~l=\.:~l=\. 0 

6.11.2.3.9 WJ;W(l=\.:ff~~ l=\.o 

6.11.2.4 {)(ff 

6. 1i.2.4.1 ""tffi e ttf~: A1f it?ftt: /~itrftutt:tt o , e~xr~""tm:fi ~ -=r ffn :JS>:lM, PJ;f£ff7t-Wi 0 

6.11.2.4.2 ~;kj:t3~-=f{tf&1!f!tlff CFID) o 
6. 11.2.4.3 ox131m~*·: WG1f Tenax/ SilicaGel/Charcoal :tm~~~Jtf-tl!~~:tm~~ ' 5 mL OXB~;f!l 
5 mL ff~Tff o 

6.11.2.4.4 etiti::DB-WAXC0.25 mm X30 m,0.25 µm) ~}tf-tl! ·tt:e~~~El9etitt o 

6. 11.2.4.5 ~l=\.£1-:ff: i'tl=\.£t!i:lt:kT-~~T- 99 .99 % o 
6.11.2.4.6 tt®ffii :'liH!tiil'E~Jk~ im•G1$mf\-El9 40 mL 1*-B~lliilmi:o 

6. 11.2.5 ;j;$ ~ 

6.11.2.5.1 rt( 6.11.1.5.1 E19~;1<: 0 
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6.11.2.5.2 fl( 6.11.1.5 .2 A{J ~:'to 

6.11.2.6 ?ttJTtll~~ 

6.11.2.6.1 l!Xt::JtiU~~f4= 

i-!X197.ffiUt: ~y.fill; 1-!Xi=t Rt ibJ: 9 min; ffilt-P& Ylill l~t: 220 °C; ffilt-P& Rt j'oj : 1 min; :J;!t~ y.fill)t : 270 °C; :!;It~ Rt !'oJ: 

2 min;:it!:f-¥-1: :5 mL;DX:f.::f9:1* : ~V=t~'bf.9",,~4:N::k-T~-T 99.999% ,1Jrt :i: :l-J 30 mL/ min o 

:itt;J;t: D 7.filllt :150 °C; :it!:;J;t: :1Lrt: :5:hJiL :5H11E l~ 79 10 : 1; ~ E( Y11E .i2f: 1. o mL/ min ; i(jdfl i*l-=f 1tt&iY!tl 

1* (FlD) llii\OC : 250 °C; fil 9".rmi~L 35 mL/ min; '.£9".1Jit1*: 400 mL/ m in; ffil!X 1m1*: 25 m L/ min o 

f!-1.fillt~ff : W~i11.fillOC 40 °C ,{~H-if 5 min,5 °C/min f!-7.fill.¥. 90 °C ,20 °C / min ft- 1.fill~ 170 °C o 

6. 11.2.6.3 Tffif'ff'flt{ ~ fl{_J~~11Jtl: Jt:l]rj ~}jR 0 µL, 10.0 µL, 25.0 µ L, 50.0 11L, 100 µL, 250 11L fl{_]** ~fffi{# 

1~JtH~~ C 6. 11. 2. 3. 6) ~ :lYl )ic $:ff i'.f.J 10 mL ~4: 1k I'!{] 25 mL ~ :i: Jl'R r:f. JtH4: 1k 5£ ~, J!'fc i!JIJ nU& oc :7-J 
0 µg / L,2.00 µg/L,5.00 µg / L,10.0 µg / L, 20.0 11g/L, 50.0 µg / L l'l{Jtffil11'*7Llm~ o t& tJ~H$JhjY!1J 5£g;-m1c 

fl( m~ ?:& oc M. 1f.12 ¥U ~ i'f{_J Ji[W ff ' t& 'IX . r. :fl L :5t ;f)f 0 0-~ i~ di! 00 t~ :7-J w. * ;fj ' j)), )!Q :i: ¥:& oc 'jg ~ * tffi ' ~ 11J1J ;fj il 
ftf:j ~o 

6.11.2.6.4 t.f~i!iltl.'.iE 

6.11.2.6.4. 1 illt-f: ~%-t-f ifb •!*Jl ~~r/,~L Jtl 5 mL r3:At1*tf!:I :±1 ~::k-T 5 mL i'f{_J J)(;f-f, f!tl~tiJJt1*, t:lr ~'.£ 

E( , {~7j(;f$f;f>.tJl:79 5.0 mL, .lL ~P B:Au_kf=ttflHl~~J!i rp, t&t@~JE~f R{_J{)(~~)}14:it!: fr:5ttff , 

6.11.2.6.4.2 ~*00 ITT~~, **~i'f{J;fjli'@.*00. JA!.00 3 , 

1- ;$:; 

2- q:r* ; 

3- Z:.%: : 

4- M= q:r * , 
5-fBJ = Ej3;$:; 

6-~~= q:r*, 

7-;$:Z:,~, 

DA 

80 

60 

40 

20 

0 

2 

9 lO 11 

7 
3 

45 6 

12 13 01(iiJ/min 
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6. 1 i.2.6.4.3 J£·tt:B-m: 1H11. :B- 1±1JJJ!11wrIF7'J : * , Efl * , z, * ,:xt = Efl * , ra:1= Efl * , ~= Efl * , * z, m 0 

~ g11. %15fd':iiBt l'a:J Jg : § i'~ it if ~ Et91* \~Ht /'a:J m tE i'~ ti~ &t § i'~ it if~ 1* f:IHt /'a:J Et9 ± o. o 6 m in pg " 
6. 11.2.6.4.4 J£:il::B-Yr : 1~ t~m 0 

6. 11.2.7 ~~it~ 

Ji - b 
Pi =-k - .............................. ( 26 ) 

A; 9=1 : 
Pi -7_/(ff.9=1**~ § i'~itif~Et9&t:il:WKJJt , .{il: :lg~~:ij:fr(µg/L); 

A - 7J<ff. r:p * * ~ § t~ it-if~ :xt m Et9 e tt ill! rJl :B-w rJl ; 
k -i'~ ti atJ ~u~;p~ ; 
b -i'~ti fftl ~~ft!! " 

6. 11.2.8.1 ;ff !&; ]Jt : 6 -t-~~:.¥'.JtJJ1J tffl1 J£ £1!i: 7_/( ;fJo ;f~ ff. ®' ~;fJOAWHtji~ IPJWKJJt Et9* * ~i'~timl1lt at ';tt 

ffi>:ti'~tiii~~* 30 0 

i&'.m!.W.Jt :iJa t:iii*lfl /Cµg/U ;f!J X>Jt:iii fitm1V % 

3.00 1.7~6 . 9 

* 27.0 0. 94~4. 8 

3.00 1.8~9 . 3 

Efi;ljl: 
27.0 1.2~ 5 . 6 

3.00 1.6~ 7 . 2 

Z:,;ljl: 
27.0 1.1 ~ 5 . 8 

3.00 1.9~ 7.4 

i'iil= lfl;ljl: 
27.0 1.3 ~5 . 6 

3.00 1.9~ 6 . 8 

X>t = lfl * 
27.0 1.1 ~8.4 

3.00 2 .0~6 . 5 

~~= lfl * 
27.0 0. 66~4. 8 

3.00 1.6~6 . 7 

;ljl: Z:,~ 
27.0 0. 85~ 4.1 

6.1 i.2.8.2 tilifUJJt : 6 -t-~~:.¥'.tro1J£7J< ~7J< , 1±1 r7J<)fU 'W r«J7J< ;1Jo i'~ff. ®,~to A p;gftji~ IPJWK JJt Et9 * * ~ 
i'~timl1lt at ,;tt@l i&*~* 3L 
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~rum?t :J:m t:iii it>:.Jt /(vg/L) 

3.00 

* 27.0 

3.00 
Ef' ;ljl: 

27.0 

3.00 
Z,;ljl: 

27.0 

3.00 

fij = Ef' * 
27.0 

3.00 

xt= Efl * 
27. 0 

3.00 

~~= Efl * 
27.0 

3.00 
;ljl:Z,~ 

27. 0 

6.12 ffl* 
6.12.1 nxt::i1m~l~*IH~.il-~il5* 

jg( 6.11.1 Ef.J~ >fC 

6.12.2 nxt::i1m~/~*1Hs il5* 

jg( 6.11.2 Ef.J ~:>K o 

6.13 = ffl* 
6.13.1 nxt::i1m~l~*IH~.il-~il5* 

jg( 6.11.1 Ef.J ~:>Ko 

6.13.2 nxt::i1m~l~*IH~.il5* 

jg( 6.11.2 Ef.J~ :>K o 

6.14 z* 
6.14.1 nxt::i1m~/~*1Hsil-~il5* 

jg( 6.11.1 Ef.J ~:>Ko 

6.14.2 nxt::i1m~/~*1Hsil5* 

jg( 6.11.2 Ef.J~ :>K o 

CJ/ T 141-2018 

@!!&.$/% 

7j(~7j( tf:j)7j( ~WJ 7j( 

89. 0~98 . 0 95 . 6~ 100 7 7 . 2~ 100 

89.0~100 87 . 1 ~ 101 88. 2~ 101 

93 . 9 ~ ll6 93 . 5~ 103 82 . 2~ 10 7 

88 . 6 ~101 88 . 7~ 101 94 . 0~ 102 

92. 2~121 88 .9~ 103 85 . 6~ 10 1 

93 . 2~101 93 .1 ~ 102 91.6~ 10 1 

91.6 ~ 122 93 . 9~ 104 86 . 1~ 102 

91.8~100 93 . 6~ 100 93 . 7~ 101 

94 . 7 ~ 135 91.5~ 101 82 . 8~ 102 

92. 2~ 101 88 . 9~ 102 94 . 5 ~99 . 3 

93 . 2 ~ 131 92 .8~ 102 9 1. 7~ 102 

92 . 2 ~ 10 1 92 .9~ 102 90.4~ 100 

90. 8~ 127 81. 7~ 102 8 1.8~ 103 

95 . 1 ~ 101 93 .1 ~ 105 9 3 . 4~ 10 1 
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tti: 6.11.1 El9~:st: . 

6.15.2 ~.Xf::Hili~/€\AEl@ii5* 

6.16 ir* 

6.16. i.1 ~mm~ 

*frm~~Tmm~1~ffi@mm~~~•~*~~*•*~El9•*· 
*frmmmT~•~*~~*•*~•*El9~~ -
;:s::itR 10 mL ;Jc~Wtl~ ,*frmEl9~1~~1!t!tlEfrit~Et7'J 0.020 mg/ L. 

6.16.1.2 ffiB! 

:tEW1;jJ El9m~mi:~, •*5tr »-.~ffi~A~ffi~ ,t£-~El9i1NtEtr, •*5tr:fr~~WfffiztaJ~¥tl 
1tf3~3Jl-~ , 1Jtat•*:tE~ffi ~ El9~Et)fli't:fr~ffi ~ El9~EtntlE tt, Ji:iixt~ffi ~•*~Et E19Wtl~, ~Pm 
it~ tl_\7j(tif:~•*El9~Et . 

6. 16. 1.3 m1f1Hll *f f4 

6.16.1.3.1 EJ3 M :@m~. 
6.16.1.3.2 mtfilll® . 
6.16.1.3.3 :;'ii;: ®f§~(c = 4.0 mol/L) :ltR~:;'ii;:® 33.3 mL,ffl~;j(ftt;ft-~ 100 mL. 
6. 16. 1. 3.4 •1t.ff1;J :1t&i& ~ . 

6.16.1.3.5 •*l'iFfiri~ :@•~ . 
6.16.1.3.6 •*l'1Ffi~1ltf§~ (p = l 000 mg/ L):fi1ifU1$ItR 10.0 mg •*l'iFfi ri~( 6 .1 6 .l.3.5),IfT 

10 mL ~itmi:~ ,ffl EJ3 M< 6 .1 6 .l.3.l)f§~;tf~~ . f!f#itfflm~Jl.~TiFfi!fmEfriiE~ El9TiFfifit~. 

6. 16.1.3.7 •*l'iFfiitfflf§~(p= 10.0 mg/ L) : filifU:f§ItR o.25 mL •*l'1Ffi~1ltfit~ (6.16.1.3. 6) T 
25 mL ~itmi:~ ,ffl EJ3 M< 6 .1 6 .l.3.l)f§~;tf~~. rf{l;fflatWClM. 
6.16.1.3.8 ~~:im~.~Et:kT~~T 99.9 99%. 

6.16.1.3.9 1ff.d?~~:ii:~. 

6.16.1.3.10 M#'&~:ff~~~-

6. 16.1.4 {)(ff 

6.16. i.4.1 ~ffi@ttf~ :Jt.~ 5t?ftt: /~5t?ftt:m¥¥ o, e~xt~~m:fi~rfffl ~1M, m:t£J'f 7ri1Nt ;EJT~ El9:UZ 
~~#~~*fflft~it~~~gMm . 
6. 16.1.4.2 ~J(j:t31*';r1t~Wtlff CFID). 

6. 16.1.4.3 ~t!Btf@iitf.: HP-5(0.32 mmX 30 m, 0.25 µm)~~ffil ·~e~~%{El9@iitf. . 

6. 16.1.4.4 gi 1t1Jm~m¥¥tt. 

6.16. 1.4.5 m~mi: :')i}Wf>J~(~J:IPE~~-{'X ·~itm El9f1:t D ff~) ~WMm<ft~Jtt 'T£~!tt~-~!tt 

Hi'4) El9 20 mL :UZ~mi: . 

6.16.1.5 f.'.F~ 

6.16. 1.5. 1 ¥¥ rfh*~ at ,it;J<tif::frtif:ri~mi:~~?ftt: ili~ m~m . ~ »-.;J<:iE~*¥¥at .~%1J7f:iE~ ff~;J< 

46 



CJ/T 141-2018 

~Jj( Ylii'if.~JE (~"J 3 min~5 min), iftil"'P JkiTitJ!lf~'-111 500 mL/min, }_AjfrE 7j( q:i *~;J4 £ ; ~ ~7f 7J)I: i¥J7j( {:4>: 

r:p*;J4Rt ,J:illjcJH 1 L /¥]) D jfff~~,f1'~:fl {-~~1Ht i¥J JK:tE~r:p*;J4 ,ff}1]\ 1 l,' fE7j(f-¢~) D jfff~~¥f r:p fitl A 
f4'.:&HJ1 q:i o 

x>tr'fr~·~$t1tif!J l'l"Ji'¥ ifb, *1'¥ lW J:illtl:i'¥ ifbmL q:i 7t::IJD A 25 mg i'l"JtJi:tf lfr1 11~ C 6.16.1.3. 2) o 7j(;f¥ ffl 
l'i£~m r#i (6.16.l.3.3) iftiJ11 pH {i[;J\r 2 . 1~~jj(f-¢ ti:f-¢ £*tr: q:i lfiH'iE tB rtri/G m 9:.11'! .WWi H-'F £*1L ~ tE* 
ilf; ;ff if!J 8{] i'¥ ifb AA q:i :IJD A7k f4: ;tr'~ :* :I: 9:. rfil Bt , J:ilZ :£ ffJT * 3R 7j( i'¥ , # ~ W :IJD A ilf; ;ff if!J , # tE i'¥ ifb . t-- ;fj FJF1 "* 
11~1t" 0 

6.16.1.5.2 ;J4£J:illr 0 °C~4 °Ci'~MlX:f*H o "*W3Ht"i¥Jf-¢£{*#M1J 24 h, ~ftJ§f!"Jf-¢£{lf;;ff'.Wj]g 14 do 

6. 16. 1.5.3 i'¥ ifb rffi~:Ell!: .!& 10.0 mL 7j(;f4:$ r 20 mL ]Jf :2 mL rp, :IJDA 3 g • 1.tflll C 6.16.1.3.4), 1# t--. ]Jf :2 
jj:Jl Wi[ 1~ 6-J ' 1~ iflltl 0 

6.16.1.6 ?t*JTtHJ 

6.16.1.6.1 g ~]Jf :2 :ilff-¢:6& ~;;!J~{4 

:ilfi'¥ii: 1 mL; JfiUffil.N : 70°C; JfiJBtfBJ : 40 min o 
6.16.1.6.2 9:.i'§Bi~i>l$~~14 

;ilf;J4 D r.fill.lt : 250 °C ; :ilf *¥' 1r:r\: : ?:HlE , ?hfrE U::. ]g 1 : 1; ~9:. 111Ei! : 1.0 mL/ min; j( )diH*1; ~1ti'irfllrJ :6& 
CFID) fffil.N: 250 °C; ~9:.riiEii : 40 mL/ min; :2 9:. yjj[J;t: 450 mL/ min ; ~ qkilf.ii: 30 mL/min; U 4fgfffi\.lt : 
·tJ~Uffil. 130 °C ,{*1# 5 min o 
6. 16. 1.6. 3 ;fffil# f#l ~~ i¥J ~j!Jtl : llR 8 t- rJJI 7t;~ :fl gq;: Jj( /¥] 50 mL ~ :!~Uli, 1:& (Jz f'# 1ifij )JD A O mL, 0.10 mL, 
0.25 mL, 0.50 mL,l. 00 mL ,2. 50 mL, 5.00 mL fQ 10.0 mL 8{].;ljE;fffi?l1~JtJ mr#iC6. 16 . l. 3.7) , Jij g1Ji:7j( 
JE~,WcilitlnX:r:&N?tJ3rJ )-J 0 mg/L.0. 020 mg/ L.0.050 mg/ L. 0.10 mg/ L,0.200 mg/ L,0.500 mg/ L. 
1. o o mg/ L f l I 2. o o mg I L i¥J ;fffi i# * 3/Ll 1~0iL i'IH! ¥-¢ £ rfllrJ JE JJ;· ~~ , t:£i: n\U:& it~ ffh lJ r@i i¥J Jr/YI ff: , 1:& iJz _t i'JL iflltl 
JE o ~J, ti, ii ilil o:iHJl jg W. * ;fffi , Et ::m: ?:& It jg~* ;fffi , ~ iliutffi I# f#l ~~ o 
6. 16.1.6.4 i'¥ifb 1flltl JE 
6. 16. 1.6.4. 1 :ilf i'-'F: )j1f rJJI :lltWJ§ f!"J J](f-¢ c 6.16.1. 5. 3) :'E'i': r J3t :2 :ilf f-¢ * gJi: q:i :ilf fi rfllrJ JE o 

6. 16. 1.6.4.2 ti, ii~ /¥];;\J~ : ~ ::l!E i¥J;fffiffj:-fi'.t, ii~' IJl ~ 4 0 

DA 

350 

300 

250 

200 

150 

100 

50 

Ls 2. o 2. 2 2. 4 2. 6 !!trill/min 

~4 i(jji;ifi-Jl~ilf~ 

6.16.1.6.4.3 JE ·!4'.5tffr: 0~::l!E f!0 f* m AtfoJ:ilffiJE·tt]t;fff ,f* m RtfoJ1; 2.28lmino 
6. 16. 1.6.4.4 J£::m:.5ttff , !!Hffi1i: o 

6.16.1.7 ~~it• 

A -b 
p=-­

k 
...................... ........ ( 27) 

j.\'.;q:i: 

p - 7j(;t.f: r:p •::l!E 1¥JEt ::m: ?:&1t . ~ffi: )g ~J'lmf!-Cmg/L); 
A- 7J<;f¥ q:i • ::liE i'1"J B ~ ilil 00 fJl ; 
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k -ti>* flt! ~*4 *; 
b -tff>fifltl~~RI! . 

6.16.1.8 ~~Jl~O/ltWf!Jl 

6. 16. 1.8. 1 ;flf !&; Et : 111'-~~~)}~U t!i!tl JE~7j( ,7_/(11§(7_/(' tB r 7_/(;,fp 'W IXXJ 7_/(:fJO tff>ff: ifb, ~ :fm A WHtji~ ~~ 
Et E8 ~*ti> fiiW ~at , Jt 1f!Dittff> fi ii~~* 3 2. 

tllxtt~fim~1 % 
]Jo tl\ltlt / (mg/ L) 

Mu)( 7j(m\7j( tfl ) 7j( ~W]Jj( 

0 .1 86 ~0. 21 4 1.9~ 6. 4 2 .3~ 1 7 2. 5~ 14 2 . 2~ 6.4 

1.67 ~ 1. 85 0.74~ 11 2. 0~ 14 1. 7~ 22 1. 8~ 13 

6. 16. 1.8.2 fi1ifff Et : 111'"~~~:5t~U t!i!tl J£~7J< ,7J<11§t7J<, tB r 7.kto >W IXX17J<:fm tff>ff: ifb, ~ :fm A Wf l'F~ ~~ 
EtE8~*ti>fim~at ,Jt@11&$~* 33 . 

* 33 ii:~l9l~Jf:~~l¥!/ltWf!Jl 

@] !&.$/ % 
JJotl\ltlt /(mg/ U 

Mut 7j(m\7j( tfl )7j( 

0 .1 86 ~0. 21 4 87. 6~ 103 7 5 . 4~ 1 06 8 2. 2~ 104 

1.67 ~ 1.85 80 .2~ 105 77.9~113 81. 7~ 107 

6.16.2.1 ~JfB'[lE 

*fi~~JE7ffl~BM•l~ffi@m~~JE~Sm*~Jt*11§t*~E8•* · 
*fi~mm-r~•m*~Jt*•*~•*E8~J£ . 
-=5llk 5 mL 7j(ff:t!i!tll£,*fi~E8 :lH~~t!i!tl&t~~Etjg 0.028 mg/ L. 

6.16.2.2 ~ll 

~WJ7j( 

83. 9~105 

77.2~ 1 07 

~1Btt!i!tl7.kff:ffltl:~tff M ~ ~J1!ff:fftl:A~BM•*m:E8~fill'W~ ,:fr~ilNi ~JDHJ ·~ ·~~f*C~~M 

~~) ,7_/(ff:~ E8•*1BlM•a*:1f m~JJ&llfttr:U E8M•>Wl*J . ~B~J'Fj(;Jttfil, ••>W1Bt~raJ fJO~J'H,( 

~~M~~&~ .~fJTJJ&ilftE8~*Jl¥HR A~ffi@iifX'. ~ .~~@ii:5ti'*'ifilJ1!1'Jt!i!tlJE . 

6. 16.2.3 ii\:5fJJ~*1';f4 

6.16.2.3.1 Efl M ,@ii~ . 

6. 16.2.3.2 tttf illl®. 
6.16.2.3.3 :/i&:®i$~( c =4.0 mol/L) : llk~:/i&:® 33.3 mL,ffl~7j(~;ff~ 100 mL. 
6.16.2.3.4 ~*ti>fiifb :@ii~ . 

6. 16.2.3.5 ~*ti>fi#iH}i{t~ (p = 1 000 mg/ L) : $1iffl :ffl\llk 10. 0 mg ~*ti>fi o~ ( 6.16.2. 3. 4) , If-T 
l o mL ~itmt~ ,ffl Efl MC6.1 6.2.3.l)i{tftil:j:f JE~ . fft#~fflrfJ~Jt.:1f tff>fi!Jm&tiiE-=f5 E8tff>fii{t~ . 

6.16.2.3.6 ~*ti>fi~fflj{t~(p =l0 . 0 mg/ L) :fi1iffl:f$Jlk 0.25 mL •*ti>fi~1}j{t~( 6 .1 6 . 2 .3. 5) -T 

2smL ~iiimt~ ,ffl Efl W$ C6 .1 6 . 2 . 3 .l )i{tftil:j:fJ£~ . 1i{limatwcttl. 
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6.16.2.3.7 ~4: , :Jm4:~~4: . ~oc:k"f~~"f 99 . 999 % o 
6. 16.2.3.8 1;4'/,\:J;?tf=( : ~4: 0 

6.16.2.3.9 J:J)J 'l;~f=( : ffi mJ ~f=(o 

6.16.2.4 &~ 

6.16.2.4. 1 f=( ;f§eil1~ , J'l.~ 7t1frEl~7tifrE:itt~ D , g~Xt~4::ittfr it!.-T FkiJ ~tti, PJf1tff7tYlfil ;Jiff~ i'l"JIJZ 
•~#~~*mm~~~m~w~m o 
6.16.2.4.2 uxt=i im~~~ ,'EI, -J%uxf=(tfl3:5t JWJH$ 7t E<.1f§~rg; o 
6.16.2.4.3 ~;k:J:a~-Tftt&rlJ!U*!fCFID) 0 

6.16.2.4.4 :f;glll,,..g;eif# , HP-5(0.32 mm X30 m,0.25 1..tm)~Jt{i!!.·t"l:g~ ~~::fl fl"Jeiif:L 

6. 16.2.4.5 ~ r\7dtff: w tUJEilRE<.~ I!] it z:, ~~ft Fl"J 40 mL tf-eIJZ•jj'fL 

6. 16.2.5 ;f$ ~ 

6.16.2.5.1 t4'&18"1*~* 6.1 6.1.5.l 8{]~ :1( 0 

6.16.2.5.2 t4'&18"Jilf!:ifft( 6.16.1.5.2 8{]~ :1( 0 

6.16.2.6 :SHJT:tV!Wrt 

6. 16.2.6.1 Pj(j'-=ftiB~~~ 9k{L:j: 

IJX t=irlill.oc : ~ y}fil ; llX t=i Rt ibJ : 11 min; fff4 1!& y1fil N : 220 °C ; fff4 I!& Rtfoj : 3 min ; j;!:t~ y}fil)t : 270 °C ; j;!:t:)::lj Rt 
l'oJ :2 min ; :itt~fil,5 mL ~ 25 mL;UXt=JE(-f*, ·mv'=(~~E( .~~OC:k"f~"f 99.99 9 % , yfrt fil7J 40 mL/mino 
6.16.2.6.2 4: t-§eit1~~:olJ5R14 

:itt.f4: D t!NtOC : 250 °C ; :itt# 7JJ:~ : JtiTi:, )1-yJi[ t~ :'.f-J 20 : 1; ~!=( iJitit : 1. 0 mL/min; ~;)(:):$ ~ -=f ft t&r!J!ti 
~;(FlD)YJill.OC :250 °C ; ~i=(Y;fc~ : 40 mL/min; ~4:1frE~ : 450 mL/min ;J'§ uxrJit~ , 3 0 mL/mino 

7tYIM1tff ,;f]JftiJylfil)t 50 °C ,{:l!H# 1 min, ~J 10 °C / min 7tr1fil~ 100 °C 0 

6.16.2.6 .3 tffilldt!~~ITT~ i!J1]: J& 8 1-Jjjf)t '.1£~g~ 7j(8"J 50 mL ~ !IBR, f-tnxi'l :iii§:iJDA o mL ,0.15 mL 
0.25 mL , 0.50 mL,l. 00 mL ,2.50 mL ,5.00 mL ;fll 10.0 mL R"J•.$: tffil-ft~m f~ y{Jl(6 .1 6 . 2 . 3 . 6) , m g~J,/( 

JE~,Wctti !VU~N7t~IJ 7; o mg/L,0.030 mg/ L,0.050 mg/ L, 0.10 mg/ L. 0.200 mg/L,0.500 mg/ L, 
LOO mg/ L :to 2.00 mg/ L 89tffilt:~U1J fJVi!L tlH@# rflitfllu JEtv~ ,ft( ~~~N»df.UIJ~ 89 JilJ!ff ,ft<(X r.tJUfllu 
JE o !;,( • .$: 89-@. rt! rui liPlf~ 7:1 W- :~Nffi , 1!11: :Ii~ N 7-1 i'Jt :~lHj , ~ t ti t'1' il dtJ ~~ o 
6. 16.2.6.4 ~ ifi1i y_ljliJ JE 
6.16.2.6.4 .1 :itti'.'f:, ~~ifili ·ty<~ ~~ylii't ,m 5 mL 1.:E :'BHHill :±l ~:k"f 5 mL R"J ;j(~ ,{Ju#i< B::'BHIL tlF~~ 
4:, 1sbKt4'1* fRJ-1 5.0 mL , IT flP t.:EA q/\ t-=f t!B~'.\£Ji 9=1, i'R:lm ~JEfrJ-891~*1f 9k14:itth 7t1JT o 
6. 16.2.6.4.2 e ii~ R"J:olJ~, •* R"Jtffi/#.e ii~ , !Il ~ 5 0 

pA 

4 000 

3 500 

3 000 

2 500 

2 000 

1 500 

1 000 

500 

2 3 4 5 6 Ht rEiJ/min 

6. 16.2.6.4.3 J:E ·~?ttff , tRtmtffilt:-@. ii§'OO i:p •-* 89 ilf!: oo st rBJ :itth!E·tti:?ttff o 
6. 16.2 .6.4.4 JE:li :5t1JT : )l!-- t'1'?! 0 
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6.16.2.7 ~"'itll 

J\ - b 
p=--

k 

rt; q:i : 

P -;JcWr:F~t¥ E8lat:i:~it •• &jg~~:Bt7t-Cmg/L>; 
J\- ;JcW r:f ~* E8f-R5t~ ®f-R; 
k -;f~fiHIJ~#,;j.$; 

b -;f~fiHIJ~~RIL 

6.16.2.8 :f!~Ji~rntt~Ji 

.............................. ( 28 ) 

6. 16.2. 8. 1 iflf Wit : 5 -t-~:gFL~)tJJtl t!il1 JE:£11l:;Jc ;j(i!j;j(' !±\ r ;j(;fp'if IXXJ;j(:fJO ;f~;W. p~ '~ :fJOA M"l'F ~ fl'ij ~it 
E8~*;f~fiti}~Bt ,Jt;f!Dt;f;f~fi{i~~~ 34" 

i'flxttijift{iiil;&/ % 
JJPtY.*lt /(mg/ L) 

Mu)( 7j(lm(7j( tfj ) Jj( ~Ml)( 

0.200 2.4~5. 5 2. 5~5 . 8 2. 0~5.4 2.4~8 . 6 

1.80 2.4~ 5. 9 1.5 ~5 . 3 1. 4~3 . l 0 . 9~ 6 . l 

6. 16.2. 8.2 [ilifij it : 5 -t-~:gFL~)tJJtl t!il1 JE:£11i:;j(, ;j(iJJ;j(, !±\ ! ;j(;fO'if IXXJ;j(:fJO ;f~;W. o~ , ~ :fJOA M"l'F ~ fl'ij ~it 
f8~*;f~fiti}~Bt ,jt @]J&$~~ 35 " 

* 35 il*l9l~Jf:~"'l¥l*~Ji 

@] !&.$/ % 
JJPtY.*lt /(mg/ L) 

Mu)( 7j(lm(7j( tfj ) Jj( ~Ml)( 

0.200 95.4~ 103 94 . 9~ 1 05 96.7~ 108 96. 1 ~ 107 

1.80 92 .5~ 105 89.4~ 1 04 90. 6~ 103 87.1 ~ 1 02 

6.17 1,2-=il* 

6. 17.1.1 ~.mm:~ 

::zfs::/Ji~dW.JE: T JfJJJlf ~/"'tffie if1*t!il1JE:~~1~;j(5ffi;J<iJJ;J< r:F 1, 2-=~* , 1, 4-= ~* , 1, 2, 3-=:_~ 

*' 1, 2 '4-=:ffit* ' 1, 3 '5-=:ffit* j'\ ffit* 0 

::zfs:1J1*~JfJ'F~~{t!;;j(5ffi;j(iJJ;j(r:f 1,2-=ffit*, 1, 4-=~*, 1, 2 , 3-=:~* , 1, 2 , 4-=~* , 1, 3 , 5-
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=:•*;fll/, •*a9ZITTtlJE o 

~~ 10 mL 1k¥fZITTtlJE ,*1J~a9:!li11£ffil:ZITTtl!1fr:i:~EC0: 1,2-=•* ,20µg/ L;1,4-=•*,lo µg / L; 
1,2,3-=•*,2.0 µg / L;l,2,4-=•*•2.0 µg / L;l,3,5-=•*•2.0 µg / L;/\.*, 0.44 µg/ L 

iE :®JE a9 5HR ;J;d4 T , /v'v\ , $i 1~ W ;fO f!!J :¥ ~ * ~ :hlJ ~ -=f tt ZITTtl JE o 

6. 17. i.2 mu~ 

~•W*¥¥•T@Ma9~~-~,{E-JES~T~-JE~~a9~a,*~·*~~~·M•ffi~W 

3I~ffi ,;tt-:tE~•Wfffi ~:it3!U~a,1Jtat•*~~~·{E~ffi~ a9~~l=J't:tE•ffi ~ a9~~~lE tt,J& 

~~~ffi~-*~~~·~~a9WJE,~#~W*¥¥~•*~~~·a9*:i: . 

6.17.1.3 ii\:jfJJ~ll~;fJ.j. 

6. 17. 1.3. 1 Ef1 W$: t~Ji£t!L 
6.17.1.3.2 :fJL:l;fJfll® . 
6. 17. 1.3.3 -~iR: 1ft~£11L 

6. 17. 1.3.4 ·*~fff>fi: ifb: 1,2-=•* ,1,4-=•* ' 1, 2 ,3-=•* ,1,2 ,4-=•* ,1, 3' 5-=•*;fp/,. 

*,:hlJ7'Jeli£tli: o 
6.17.1.3.5 ~*~tff>fi:~*m• :fff':1iffJf/J\~-J£:i:a9 1 ,2-=~*' 1,4-=~*, 1, 2,3-=~*'1, 2,4-:=. 

~* ,1, 3, 5-:=.~*;f0/,~*a9tff>fi:ifb (6 .17.1.3.4) ,5}JJU•T loo mL i@'.:i:-~ ,ffl Ef1W$ C6 .l7.l.3.l)m 

JWjf JE'@'., # ffl~~Jg 100 mg/L~ 2 000 mg/ Lo ffi:#ftffl ml!f~~fff>fff':• !1frilE-15 a9¥~~fif>fff':m•~ 

• g11. 5t ti> m::m • • 
6.17.1.3.6 ·*~fi>fi:ftfflm•cp = 2 . 00 mg/L~ lOO mg/ L): fff':1iffJ:f$~-JE:i:a9•*~fi>fi:~*m 
• C6.l 7.l.3.5)T l oo mL i@'.:i:• ~ ,ffl£tli:1kJEi@'., Jr: 1M~ ¥~~tff>fi:itfflm• . 1Jtm• ~ !~Hli 5t a9!1fr:i:~ 

~Jg:=•*, 100 mg/L;:=.~*Jg 20.0 mg/ L;/, ~*Jg 2.00 mg/ L. 

6.17.1.3.7 ~~: tm~,£t!i:~::kT~~T 99 . 999% . 

6.17.1.4 f>l.a 

6.17.1.4.1 ~ffieii1Y:: ~:fMJ'F:frS . 

6.17.1.4.2 J't!r1ii$tffil:ZITTtl# CECD) . 
6.17.1.4.3 g:i~~~Jit;tfff . 

6.17.1.4.4 -°Btf!l'lfeiitt: HP-5(0.32 mmX 30 m,0.25 µm)~Jt1fil·tt~~~~a9eiitt. 

6.17.1.4.5 ~~-:20 mL. 

6.17.1.5 ¥F~ 

6. 17. 1.5. 1 *¥¥at ,{t7j(;tf{E¥fo~•~mmEW~ jj~lfil . ~M1k:it**¥¥at ,J:&)l61J7f:it*;1!Uk3 min~ 

5 min, 1ffiJ1)7j(l7fiEJ!~jf,;7g 500 mL/min, Ml7fiE11<~*•¥¥ 0~; ~M7f;1!la91k~~*¥¥ ,)H)'cffl 1 L a91 D 

-~~;f>fM~1~*·!1:a9 IK~~*¥f , ~1J1 1L' t~*¥¥MI D -~~;f>f ~f!JA¥¥®• ~ 0 

:>tfT*~~~~~1ftla9¥fifb ,J:&*¥fIDl'ij: 40mL1j(;tf ~"6:fJOA 25 mg a9m:tfJfil® C6 .17.l.3.2) o f~ 

¥¥o~•~JEm11k¥¥1t-mmEfil .m~®m• o + l )fF>f~H¥ 1ftliffill'¥f o~ft pH -OVJ> T 2,@M¥¥ 0~ •, m.w 
a9R~•z•wmz~To ~iE*~ffma9¥¥®•~~A*¥¥~~::k:i:~lfil~,mz••*•*¥¥,1f~~ 
:IJOA~ffJftl ,1f{E¥fo~ _t{ff,ll)§"*®~". 

6.17.1.5.2 ¥fo~MT o ·c ~4 °C~14Tit~~ff . "*®~"a9¥fifb~ffW17'J 24 h ,®~fila9¥fifb~ff 

WJJg 14 d 0 

6.17.1.5.3 ¥fo~tufJl::llll. :~ l o.o mL 1k¥f~T 20 mL ~~-~ ,:fJOA 3 g ~~iRC6.17.l.3.3) ,Ji'ft_t~~ 
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6.17.1.6 71-tfiiV~l 

6.17.1.6.1 g $JJJ1~JE:;f'f::6~~~~14 
JE:t.+:Ji :1 mL;-1Jl-~WtJJ[ :80 °C ;-1JZ-fjfA'ffi:JJ :40 mino 

6. 17. 1.6.2 9:;f§ 13 it7tVT~14 
JE:;f'f: D ylfiljjf: 250 °C ; ;t£f rN1J:6~ ylfil)j[ : 320 °C ; :Ut;f'f: jf j\ : )tyfit, )tyJ!ELtj;; 1 : l; ~9: iffi: JBI: 1 mL/ min o 

fHlii'.:f'iU°f ,i<JJtiJflii'.JJ[ 80 °C, !)). 15 °C / min fHlii'.IiI 150 °C ,:jl}µ). 5 °C/min fHlii'.IiI 200 °C .~t~ 2 min , 

6. 17. 1.6.3 t~?l db~~ ITT~ jj]1]: Jt;{ 7 1- 100 mL ~· Jj:JI * 'JY[ J'c}Jo ~,\; 80 mL ~q,: 7)( 'it< {j({{E 1i}§ )Jo A 0 µL. 

25 /.LL ,50 µL,0 .10 mL,0.20 mL,0 .50 mL :fD 1. 00 mL 1¥J!l*~fffiil1tlfnif1~C6.1 7. l. 3 . 6) ,JiH"1:7KJE 

??f.o tffi?l*Y°'J ~~*4Hli7tH"Jm3:ii*N ==!l*:l-J o f.Lg/ L. 25 .o f-1g/ L.5o.o 1.Lg/ L.100 f.Lg / L. 200 f.Lg/ L. 

500 /-1g/L :fll 1000 µg/L; ---C: J( * j;; 0 µg / L, 5. 0 µg/ L, 10. 0 µg/ L, 20. 0 /-1g/ L, 40. 0 µg/ L, 100 µg / L:fll 

200 µg / L; /'\Jl~ :Yg 0 µg / L, 0.50 /.Lg/L, 1.0 /J.g/ L, 2.0 /J.g/ L , 4.0 µg/L, 10.0 µg/ L :fll 20.0 ,ug/ Lo '*-Im 
1'.+ ifr't rN1J J:E Jt ~~:IE: fi Jt vr , m n!~ * N J:A 1B.:i ~u ~ A{] ;11w w , tt< ix __t m iN'l J:E 0 t:J. 13 it ~ lHf t~ j;; Wl * tffi , ~"' fllJ: :Ji * 

Jj[ j;; tl * tffi ' ~ fllutffi {ft' R+r ~ 0 

6. 17. 1. 6 .4 t-¥-rfb iN~ JE 
6. 17. 1.6.4. 1 JE:t~ : ~if JYf~ l_IFn H"J 7j(;f~ c 6.17 .1.5.3) fir JJJI~ JE:t~ * ~ * JE:h~~JE o 

6.17.1.6.4.2 ~ iB'OO H"J~~: -~~H"Jtffifl~ i~OO, IJlOO 6 o 

4-1 ,2,4-----:"_~* ; 

5-1 , 2 ,3--=-~* ; 

6-.R~* o 

Hz 

1 000 

800 

600 

400 

200 

2 

3 

\._ 

4 

4 
5 

\. 

6 8 10 12 

6 
,.,__ 

14 
lltfilJ/min 

6. 17. 1.6.4.3 J:E ·~Jttff: 1~-!mtffii1t13 ii f¥! * 4l-~ll )t li"J~ iW A1fi:JJ ,1ijfj XE 1#rN1J -1i\t$ * ~Ji )t ·~fllJ: o 4l-~ll% li"J 
ti:\ rlll JilJl!W , 1, 4-=!l~ , 1, 2-=·~ , 1, 3 , 5--::Jl* , 1, 2 , 4- -::Jl~ , 1,2 , 3- -::!l* ,/\ Jl* 0 

6.17.1.6.4.4 JES:Jttff : 6'~ tffi 1!: o tRt!~~Ji?t~ i~~ JHf ffl:JE:h!Eii?ttff a 
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6.17.1.7 ~~it~ 

1k# 9=1 ~:¥~ § l',iF{-l>it!im El3 lat:l:lt£Etit~~:r1'.: (29 >: 
J\ ~b 

p, =-k- .............................. ( 29 ) 

:r!'.;9=1: 
p, -1k#9=1~;¥~ § f,if,{tit~El3l[t:l:lt£Et ,.{ftj;~}'l'llj:7f-(µg/L); 

J\-**¥:9=1~:¥~§~1tit~ITTB~~m~Wm; 

k -t,if,fiHIJ~agj,;]. $; 

b -t,;r, fl Hll ~ El3 ~Ji'.!L 

6. 17. 1.8. 1 ;mw Et: 8 '1'- ~~li[~~UWtlJE~7K ,7}(WJl1k 'ili r 7}()fp If IXXJ1k1JUl',if,# 8b' ~:fJOA WI# Tfi¥Jlt£Et 
El3 ~:¥~t,;r,mm~at ,)tffixtf,if,fiilliJ:&~* 36 )fU* 37 0 

11Jx;Jtjflt{li!~ / % 
:fNjlj1ijfil)t jJp;fjj:(,:_~ /(Jlg/L) 

~il\Jj( Jj(l!\(Jj( tfj } Jj( ~W]Jj( 

1,4-=•c* 9 .94~10 . 8 2 . 9 ~ 11 2 .9~ 11 2 . 9 ~ 12 2. 9~12 

1 , 2-=•* 20 .0~26 .7 2 . 4 ~ 7. 4 3 . 5~ 8.4 2 . 5 ~ 12 3. 0~ 11 

1,3 , 5-~•* 2 .20~2. 78 3. 8~12 4 .0~12 5 . 5 ~13 5 . 1~11 

1,2 ,4-~•* 2 .00~2. 55 3 .4~ 12 3 . 6~ 10 5 . 7 ~ 16 4. 8~ 12 

1 , 2 , 3-~•* 2.00~2. 50 2 . 8~ 9 . 0 4.4~13 3 .0~ 14 2. 6~ 13 

/'\".:.$: o. 5oo~o. 5o5 5.6 ~ 14 5 .5~ 11 6 . 1 ~ 15 5.7~ 11 

11JX>ftjftt{fi!~ / % 
:fNjlj1ijfil)t jJp;fjj:(,:_~ /(!'g/L) 

~il\Jj( Jj(l!\(7j( tfj }Jj( ~WJ7j( 

1 ,4-=~* 89 . 5~ 97 . 2 1.4 ~ 1 0 1.4~ 8 . 8 1.4 ~9 . 3 1.4~ 7.2 

1,2-=~* 180~24 1 2 .0~ 8 . 9 2 . 1 ~9 . 1 3.3~ 9.4 1.6~ 6.7 

1,3, 5-~•* 19 . 6 ~25 . 0 3.4 ~ 12 2 . 8~8 . 8 3 . 5 ~ 14 5 . 1 ~ 8. 6 

1,2,4-~•* 18.0~ 23 . 0 4 . 1 ~ 9. 8 2 .7~ 9 . 1 3 . 5~9. 9 3 .5~ 8. 5 

1,2 , 3-~•* 18.0~ 22 . 5 3 .6~ 8 . 0 3 . 1 ~9.4 4.4 ~ 10 4 .0~ 8.4 

/'\".:.$: 4 .50~4. 55 4 .0~ 11 4 . 7~ 11 5 . 8~ 11 7. 9~13 

6. 17. 1.8.2 filifUEt: 8 '1'-~~&~~U Wtl5E~* -JkW1.1k, ili !1k)ffi If 1XX1*1JOl',iF;f¥: 8b, ~:!JOA WI# T fi¥Jlt£Et 
El3 ~:¥~t,;r,mm~at,)t@ll&$~* 38 )fU* 390 

53 



CJ/T 141-2018 

@] r&.$ / % 
~rum?t totiF~~/ (µg/U 

;iJl;j( 7j(m\7j( tf:\)Jj( ~WJ7j( 

1 , 4-=•* 9 .94~ 1 0 . 8 9 0. 5~114 82 .1~ 108 83.4~ 115 84 . 2~ 116 

1 , 2-=•* 20. 0~ 26. 7 94. 0~ 11 0 79 .6~ 11 5 90 .7 ~112 90 .7~ 113 

l ,3, 5-:==:w;* 2 . 20~ 2 .7 8 96. 1 ~ 112 85 .0~ 116 90 . 1 ~ 114 89.9~109 

1, 2, 4-:==:•* 2.00~ 2 . s5 93.3~116 79.7~110 95 .9~113 91.7~ 11 0 

1,2,3-:==:•* 2 .00~2 .so 91.3~ 124 76.1~ 1 09 94 . 3~ 112 92 .9~ 114 

1'•* o .soo~ o . so5 98. 2~ 11 0 82.9~121 75.8~ 114 79 .5~ 106 

@] r&.$ / % 
~rum?t )JOt.iF~~/(µg/L) 

~il\Jj( 7j(m\7j( tf:\ ) 7}( ~WJ 7j( 

1, 4-=~* 89.5~ 97.2 88.2~103 85 .6~ 1 07 87.5~ 1 09 86.2~ 109 

1 ,2-=•* 180~241 88.8~ 104 88 . 7~ 1 05 88.6~ 1 04 87.3~111 

1,3, 5-:==:w;* 19. 6~ 2 5 . 0 81.8~ 105 85 .7~ 1 04 89 .3~106 89 .3~ 112 

1,2,4-:==:•* 18. 0~ 23. 0 76. 3~102 87 .4~ 1 03 89 . 3~ 99.4 85 .6~ 106 

1, 2 , 3-:==:~::$: 18. 0~22 . 5 8 7.7~110 89.1~ 1 03 89.1 ~ 1 09 89.1 ~118 

1'•* 4 .50~4 . 55 8 7.6~ 1 20 88 . 7~ 110 88.2~ 114 85 .4~ 132 

6. 17.2.1 ~mmiE 

::z1s::nm1J11.:@T Jt11V\B:ttlt~ /~ffie~m~tl:@~~1;1J;;t5f!l;t~;t r:p 1 ,2-=~* ,1,4-=~*' 1, 2, 3-

='1:* ,1, 2 ,4-.=:'1:*5¥0 1,3, 5-=~* o 

::z1s::nm~mT-~~~7Jc5f!l7Jc~;tr:f 1,2-=~* ,1,4-=~*' 1 , 2 ,3-=~* ,1, 2, 4-=~*' 1, 3, 5-

=~*El9~tl:@ o 

;5J{k 5 mL ;j(if;F~tl;@,::zfs::/fma9~1lf;~i!f!tlm.t:l.-~ltjg: 1, 2-='1:*, 29 µg / L; 1, 4-=~*, 14 µg/ L; 
1,2,3--=:~*'2.0 µg/L;l,2,4--=:~* 2.3 µg/L;l,3,5--=:~* 2.7 µg / Lo 

tE:®:@El9 7HFr ~14 'F , /v'v\. , 100100W , x•H~ ¥'1: *, l'il:J ~ ¥ '1:*5¥0 ~1Hi~ ¥'1:* :10~ f tft i!f!tl:@ " 

6.17.2.2 ~ll 

~-OO**FJt!~Mft~~~**F~4~AIV\BM•~·E191V\M~r:f,tE~m-r~~mtt~~(·~ 

~~~), tE;}(if;F r=f~*~1-tit~M•ti:~~~~111uff1ftl E19M-~i*J o IV\B~J'f;Jt~,ig, --~-~fiij 
:110~.#~~~~~~&IV\ .~EJT111uff El9~ii7tJlilq&A~ffieii1~ r:F, ~ii7t~~~l'f 7tmeti7t1*f ,ig ,Jt! ~r 

M$t~i!l!tlft*11-~i!f!tl o 
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6.17.2.3 m~Hll~f4 

6.17.2.3.1 Efl!W:eit£tL 

6.17.2.3.2 ~~:£i!i:OC::kr~~T 99.99 9% c 

6.17.2.3.3 ~*~fff,{i: 0~: 1,2-=~* ,l , 4-=~*' 1 ,2, 3-.=~* ,1, 2, 4- =::~*' 1, 3, 5-.=~*, Yi))g 

eii£ili: c 
6. 17.2.3.4 ~*~tff,fi:~1}1£t~: fi:Tifij:f$:JtZ ~JE:S:ITT 1,2-='1:*' 1, 4-=~*, 1, 2 ,3-.::::'1:*' 1, 2 ,4-=:: 
ffi\*5fll 1, 3, 5-.::::ffi\*tff,fi: ® C 6.17 .2.3.3), 5HJU ii'T loo mL $iUfli r:p, ftJ Efl !WC6. l 7.2.3.1)1£tM1f J£$, 
#J§~!Jt:'R l oo mg/L~2 ooo mg/ L fft#~ftJrfJ~Jt.:fftff,fi:~mtiiE-i5ITT~filiftff,fi:f£t~~-~1-l5Hff,fi: 

m~ c 

6.17.2.3.5 ~*~tff,fi:~J§f£t~(p=2.00 mg/L~ lOO mg/ L): {i:Tifijfj;:JtZ~JEitITT~*~tff,fi:~1}1£t 
~(6 .17.1.3.4)7- l oo mL $1imi: r:f ,J§£i!i:;J<JE$, Jr: 1Mnl2Afiliftff,fi:~ftJ1£t~ o JJ:~t£t~ r:f !~Hl-l:B-ITTmtit~ 
)Jt)g: =~*, 100 mg/L;.=::~*7'1 20.0 mg/ Lo 

6.17.2.4 f>l.a 

6.17.2.4.1 ~ffieii{'X. o 

6. 17.2.4.2 It r1ii$H~mtl ff (ECD) c 

6.17.2.4.3 DJ\131ii~~ii:DJ\Jmtf 5 mL 
6.17.2.4.4 eiitt: HP-5 ms(0.32 mm X 30 m, 0.25 µm) ~)'t{fil•jj:iJ~~~ITTeiifi o 

6. 17.2.5 ¥F ~ 

6.17.2.5.1 ~o~ITT*~rlz: 6.17.1.5.1 ITT~>JL 

6.17.2.5.2 ~®ITT1*1frlz: 6.17.1.5.2 ITT~:s:K o 

6.17.2.6 5HJizv~ 

6.17.2.6.1 DJ\131ii~~~~{tf 

DJ\ 13 ill! JJt : :;¥: i1iiL DJ\ 13 at ta:r : 11 min ; M J1lZ ill! JJt : 2 s o °C ; M J1lZ at ta:r : 2 min ; ;tJt ~~ ill! JJt : 2 7 o cc ; ;tJt ~~ at 
laJ:2 min;ur~•: 5 mL;DJ\13~1*::lt~~~~.£i!i:OC::kT~T 9 9.999 % ,~•:'R 50 mL/ mino 
6.17.2.6.2 ~ffieit~~~14 

ur~Pill!OC: 2 50 CC ;f&{rotlffiffi't!Jt:320 CC ;ur~JJ:t\::B-~.:B-~t~:'R 20 : l;~~~:i!:l mL/ mino 
:ff-ill!Wff:W~ftiffi't!Jt 50 cC ,r;J 10 CC/ min :ff-ill!~ 100 cC,.:i"}r;J 40 CC/ min :ff-ill!~ 220 cC,{!f!:;f,f 

2 mine 
6. 17.2.6.3 tff,fi: ail~ ITT~ lM: 1tZ 7 -t- l oo mL ;gt. mt rp , tJJ! %1Ja if,; so mL £i!i:;j(, 'ft<~ fi:TifU 1Ja A o µL, 
30 µL, 50 µL,0.1 0 mL,0.20 mL,0.50 mL 5fll L OO mL ITTffi\*~fff,{i:~J§fi}~ (6.17.2.3.5 ) ,J§£i!i:;j(JE 

;gtc tff,fi:*Yum~ r:p ~m:B-ITTmt•~oc: = ~*7'1 0 µg/ L, 30 µg/ L, 50 µg / L, 100 µg / L, 200 µg / L, 
500 µg/ L ;f!l 1 000 µg / L;=.'1:*7'1 0 µg / L, 5.0 µg/ L, 10.0 µg/ L, 20.0 µg/ L, 40.0 µg/ L,100 µg/ L ;f!l 

200 µg / Lo ttHl!~ o~{rotlJEzv~ur1'J:B-t9, rlz:J!~~!Jth\1~¥tl ~ITT J1[VIJ'F ,'ft<~.Lt!L{rotlJEc r;J e ii~ Wm:'R 
~~tff, , r;JmJ:;;:~)Jt)g~~tff, .~ffltltff,fi:fiil~ c 
6.17.2.6.4 ~o~{rotlJE 

6.17.2.6.4.1 ut~:~~®'t*~~:;¥'.iffi't,ftJ 5 mLti~tff:ftlltB~::kr 5 mL ITT7J<~ , fflJ~aMff , fl~!*~ 

~ .~;j(~f*m:'R 5.o mL,:lr. ~Pt:EADJ\131ii~~!t r:f .~iJ.ii~JE:!ff ITT{Y<.ff~{tfurfi:B-t'T o 
6. 17.2.6.4.2 e iiOO ITT~~: ffi\*~ITTtff,fi:e iiOO ,.IJU~I 7 c 
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i_#,~)j: 

1-1, 4-=~:iit: 

2-1, 2-=~:iit ; 

3-l, 3,5------~1il:; 

4-l, 2, 4------~.1il:; 

s-i, 2 , 3- --:_~* ' 

Hz 

1 200 

1 000 

800 

600 

400 

200 A_ 
2 

2 5 
3 4 

\_ \ \_ 
4 6 8 10 atrEiJ/ min 

6. 17 .2.6.4. 3 JE'i"f 71-tff: t& :Jmtffil# f:t. if~ 9=1 * ££1. ?t f!"J 1* i¥l Rt ibJ , lifB 1E 1# rftlrJ il\~ 9=1 £ll7t'i"f mt o *£ll 7t 1±\ 
JJJ¥JrlJJrW:1-I: 1 ,4-=•c*, 1 , 2-= t'l$: , 1, 3, s----C:t'l ;$: , 1, 2 ,4- ---C:t'l$:, 1,2 , 3- ---C:t'l;$: 0 

6. 17 .2.6.4.4 JE :l:?ttJT: 7~t~1* 0 ffl ~ isg:Ill$ @fJ=t:itthJE:l:5t1JT 0 

6.17.2.7 ~~itJl 

7j(:f.'fo 9=1 t'l $: ~ B :tffi 1t ~ ~ A"J mt :Ji~ Brit;,: IIl :rt C 3 o ) : 

A-b 
Pi = -----;;- ...... . . . .... .............. . . . ( 30 ) 

:r\9=1 : 
Pi - 7Jct-¥ 9=1 t'( ;$:~ B tffi1-t~~ A"J mt:li~ )Jr , •f1zj;;1Ji&}'[4lf fj-(.ctg/L) ; 

A - 7]( ;ff: 9=1 t'l ;$: ~ B tffi 1-t ~ ~ f!"J f:t. if ill¥ fJl 7t D'if fJl ; 
k -t~ ii db ~~ ITT *-lf ; 
b -t~ 111::r111 ~ A"1 ~file , 

tll M ttJ; 11Hhia tU % 
:frtilJ!u rn 7t Jmti-r&Jt / Cµg/ L) 

~7.K 1.K i1*1K tl:lr1.K 

1,4-=~* 90.0~225 2.2~8.6 2.0~ 9.0 2 . 8~ 7 . 6 

1,2-=~* 100~225 2.6~8.5 1. 6~9.2 1. 7~7 . 8 

1, 3,5- :-0: ~* 10.0~22.5 2 . 3~7 . 9 1.6~ 10 2.3~8. 9 

i, 2 , 4- --:_~* 10 . 0~22 . 5 2 .1 ~8.4 1.4~8. 9 1.9~9.3 

1, 2 , 3-:=:~;$: 1 0 . 0~22 . 5 2 . 3~8.3 0.6~8 .8 2 . 3~ 13 
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Ifill&.$/% 
'flt l91Hll 5t :Jm tJ\ r&J3t / Cvg/ U 

M\Jj( 7j(j!,1(7j( tfj )7j( 'm' M J}( 

1 , 4-=•c* 90 .0~225 83 .0~ 99 . 0 76.9~ 111 80. 0~99. 1 78 .0~98.4 

L2-=~:$: 100~225 83 .0~ 10 1 78 .0~ 109 80. 0~ 98.8 83. 0~ 1 06 

1,3,5-~~* 10 .0~22 . 5 76 . 0~ 1 04 76 .0~ 109 76. 0~104 76. 0~ 1 04 

1,2 , 4-~•* 10 .0~ 22 . 5 78 .0~ 1 05 78 .0~ 10 5 79 .0~ 103 78. 0~ 1 04 

1,2 '3-~ffii;:.$: 1 0 .0~22 . 5 80.0~ 1 04 80 .0~ 105 80. 0~ 104 78. 0~ 1 06 

6.18 1,4-=~* 

rt( 6.17.1 E19~$ 0 

rt( 6.17.2 Ei9~$ o 

6.19 =it* 

rt( 6.17.1 Ei9~$ o 

6.21.1 ~JfB'[lE 

* JJm 1! }£ y Jtj ~~~~I~ if§ 'B it-Wtitm ~tl }£ tnHl {;tl;Jj(foJtJj(. 7j( r:p Ei9 VF~. w tiG 0 

*:7J1*mJtJ~~-~#R~#il#r:fVF••WtJGEl9~5E o 
~~ 200 mL 7j(;ff~tl}E ,*Jf1*Ei9~11£t5f~tlWf:l:lt£Et7J 0 .4 µg / Lo 
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6.21.2 ~!I 

ftJ = • !fl ~ ¥ :irvJ< ¥¥ rr vr • • m ~ , ¥ Jt7. fi1H1H~ m ~jg , * ftJ-9: ffi e ii m:t ii fx , Ji!i :tt :® ~ • .:r JKi: ili!tl 
•A~*¥¥rr~vr••m~mft~tt%m~~•oo~. 

6.21.3 iiUfUo~*4 

6.2i.3.1 =~E!3~:e•£tli: . 
6.21.3.2 ~{t$fi;J :{j[;~£tli;. 

6.21.3.3 XJJ<~&Hfl;J(Na2 S04): %m£t!i: . tEl:b~:tPrr'T 450 ·c~JJ~ 2 h,li':'TT~ffr'f*ftJ. 
6.21.3.4 vr11t~m~-tiFfiri~ :e•£tli: . 
6.21.3.5 vr••p;j~,fff,fi~*~11VitJt(p = l 000 µg/mL):fi1ifU~J(7. lO.O mg ~Vf--p;J~,fff,fiffb'T 
10 mL~:l:mi:r:f ,ftJ=• E!3 ~i{t~:j:f ~~~~tlJJt ,n:t~ . tl#~ftJrn~~:;fr,fff,fi~&tiiE-15 ~,fff,fii{t~ . 

6.21.3.6 vr••p;j~,fff,fi~Jljj{t~(p=lOO µg/ mL) ::f§Jt7. LOO mL vr••p;j~,fff,fi~*j{t~(6.21.3.5 ) 

'T 10 mL ~:E:ffiir:f ,ftJ=~E!3 ~~~ . 

6.21.3.7 ~1-t~®$fl;Ji{t~(p=30 g/ L): ~:1(7. 3 g ~1-t~®$fl;J ({j[;~£tli;) ,Jlj£t!i;7j(i{t~ ,~$¥~ 100 mL. 
6.21.3.8 ~-9:: ~-9:, £t!i:JJt::k'T~'T 99.999 % • 
6.21.3.9 ~fi,fff,fii{t~ :3':Jii:=:. TJffi(PFTBJ\)~ 4-rJtlt*CBFB)~fi,fff,fii{t~ ,Jlj E!3 !WWGiM. 

6.21.4 {)(ff 

6.21.4. 1 -9".ffieii-m:t•lf~ftJfx :-9".ffie•fx tf?%~:1r %mt: / T%mt:m¥¥ i:::r, PJ:fM,Fj;JtrlrLYr:ir ~~lliiln 
#~MftJft~{t~~~~~m.m:t•~m%WG:ir~r~•-<ED,~fi~rW:E:~70~. 
6.21.4.2 e•tt: IJ!!l~ffi~ 5 %*¥ Ej3 ¥~ft11t~~e•tt, HP-5 ms(0.25 mm X 30 m,0.25 µm)~ft 
fm·tt e~~~ ~ e ittt . 
6.21.4.3 %~Vilif4: 250 mL. 
6.21.4.4 KD m~tt~~l!Xfx. 

6.21.5 ¥f:~ 

6.21.5.2 ¥¥®*~)§MT 0 ·c ~4 °C:ll1tJt1*1¥ ,~·t:Jc%m. 
6.21.5.3 ¥f ri~tuf~fll!: :1(7. 200 mL 7j(¥f'f' 250 mL %~Vi!if4r:f ,1JaA 10 g •1t$fl;J(6.21.3.2) ,iJRti~ft'.l'G 
iitiW~. 1JaA 15.oo mL =~E!3~C6.21.3.l),iJR1\i¥Jt7. 3 min,Dll:%m ,~:1rmffii'.~7G7.K~ ®$fl;J 

(6.21.3 .3) ~Jj()§T§Am~tt r:f ,r!z;_t~}J1*W-7HttlftJ lo.oo mL =~ E!3 ~$!(7.7j(¥f, it:f:f _t~$Jt7.~ 
'Tfi'U-m~ttrr . ~ _t~m~tt.m::Y KD m~tt~tm:l!Xfx<6.2L4.4> rr, ti:~ 40 ·c7J<mrrm~~JliT, 
~ftJim:IV\fxm~~JliT ,ftJ=•lfl ~~~~LO mL. ;Ef 7j(¥f~?$T~ ,M)f6~¥f ri~ftJ~ ·ttat~:ttatW­

mft ¥¥ ® tuI~tll! . 

6.21.6 7H.ITZl7~ 

6.2i.6.1 -9".ffieii~~~f4 
m¥¥ Pn!JJt :250 °C ;~E\.mt::if : 1 mL/ min;ttn!: •@:nfr 40 °C ,1*M lo min;m¥f1JA : 1r~m¥f ,!J6· 

6.21.6.2 &tii~~~f4 

fil!TlHfn!JJt: 150 ·c ; • .:r•mN: 230 ·c ;f{Hfii~n!JJt: 280 ·c; t::ltal1JA: :®~•r JKJ:trotl (SIM);~ 
:E:•r~ :57m / z ,?ffij.WJ~·tt•r~: 62m / z ~ 49m / z . 

6.21.6.3 ~ftJ~fi-tiFfiiW~<6.2i.i. 3 . 9>:xtfxtt ·tte~m1i~1t , i~¥Ll ~=*•• r-=f-NMliW JE~*, ~ !IW 
M 1B: ifdJ~ i~ &tiifx 1r ~ ;f~it~ $ . 
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6.21.6.4 i'ffii#. f#l ~ 1¥1~1M: llR 7 1- 10 mL ~ ::!1iUfft, rJJI )'G~:fl - JE :I: !'1{] =• cp *%, 1:& IX i#. :Ufij )JO A o vL, 

10.0 vL, 20.0 /J.L' 50.0 vL, 100 vL, 200 /J.L ~I 500 ,tJ.L (1{JfF :f\.JI: p;J :kiGi'ffii#.ftJHm~ ( 6. 21. 3. 6) 'HJ=• cp 
19'GJE!@:,W[,11J1Jnl(;fF$(Jl:p;]*%ff!!:il:?:&Jj'.7g 0 mg/ L, 0.10 mg/ L. 0.20 mg/ L. 0. 50 mg/L,l. 00 mg/ L , 

2.00 mg/L~I 5.00 mg/ L 1¥J,fffi{#.~ )11Ji~~ " ~l!R 1 /J.L 7:HJIJ;itt ;ff: , ic :iJUf :f(jt p;J :kjG f:t, if~ i¥J o(nJ ffiL 1IL r;J 

VF $l JI: i;;J rJr, e i~ ~ 8{] o(nJ ffiL 117:7 ~ ~ i'ffi , r;J ff!!: ii: ?:& jjt 7-1 i'J!t ~ i'ffi , ~ 11J1J t~ il db ~x " 
6.21.6 .5 ;f¥ £ ¥Jil~ JE 
6.2 1. 6. 5. 1 :ittff: : *tff: Jh itt 1-T rJJI 6l.!:W ( 6. 21. 5. 3 ) fil Ji Mi: :ittff: ; :ittff: :I: _7;; 1 tJ.L " 

6.2i.6.5.2 eif!008{]~~,VF$CJl:i;;J*%8{]tffi1teif!oo .JR, oo so 
$1.lt 

70 000 

60 000 

50 000 

40 000 

30 000 

20 000 

10 000 

3.00 4.00 5. 00 6. 00 
at rill/min 

6. 2 1. 6. 5. 3 JE ·~ 7t 1JT : 11HJHffi ll e i~ 00 ~JI 7t 8{] ilii: 00 a-t /'EiJ , liftl JE 1~ tJilHJf: t¥ i:p ~JI 7t ·~ ff!!: o VF $l jt i;;J 19'G 8{] 1:5i?: 
\WR'f /'i:JJ,7;; 3.1 min o 

6.21.6.5.4 J:Eil:?t i'JT : Y'Hffi i! o i'IH@VF$lll i;;J 19'G J:E il:~ -=f- B{]e i~~o(n] m ifI:itth !Eil:?ti'JT " 

6.21.7 ~'*it~ 

...•............ .........•... . ( 31 ) 

:J'\ i:F: 
p -7)( ff: i:p VF :fl jt i;;J :k% i¥J ff!!: :I:?:& N , ~ {iz _7;; ~ J'l 4lt fr C mg I L) ; 

p 1 - »- i'ffi {#. f#l ~ _t ~ t±l i¥J VF :fl jt i;;J j:'jG i¥J ff!!: :I: ~;& N , ~{}I ::f;J ~ J'l 4ij: fr (mg/ L) ; 

V 1 -¥Jfl.r-&JE!@:Fn8{] 1*fJL~{iL7-J~ff CmU; 

v - JK ff: i¥J 1* fJ~ , ~ {iz 7:7 ~fr cm u " 

6.2i.s ~©m)not~m: 

6. 2 1 . 8. 1 m * N : 5 1- '!!; Y£l ~ 7t !jJIJ yJillj JE ~It( 7K ' 7K Wl\ Jj( ' t±l r JK jf-1 I ~ lxtJ Jj( )JO i'ffi ff: Jh ' ~ }JO Am f1F 7G In.I ?:& N 
1¥1 VF :fl• p;r :k% tffi i#. t~ r-& R1 , ;tt t-§ xttffi i#. ilffl ~ !il~. * 4 2 " 

i'~ )(t.f!F 11H!iiil l U % 
JmtiJ:&)jt / ( µg/ L) 

~'HJ.I< 7.1< 11*7.k t:B r 1.k if\' ~ 7.k 

0.40 3 . 8~ 25 4. 9~ 1 6 5. 0~ 1 9 6 . 5~ 18 

5.00 1.9~ 8.2 2 . 2~ 15 1. 5~ 1 7 2 . 3~ 17 
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6.21.8.2 f1t1iffllt : 5 -1-~!Jft~7HrnWt'i:E~71C 7j(~7j( ' tl:l r 7j(5fll 'W IXXJ 7j(:fJotff>¥¥ ® '~ :fJO Am :fill T 11'11 ~lt 
Ei9ff~~Wf1Gti>f1tiW~Bt , 1'!;@l!J'x:$~~ 43 " 

:!m:;!;fbj(¥¥@l !&$~1~, PJ~~J!1¥:fJ07t¥¥iL [PJ~7j( ,7j(.7j(5fll tl:l )7j(rep:fJoA~J.t]g 0.40 µg / L Ei9ff 
~*1: W11Mi>f1tiW~, ~ 7Jc¥¥:1:7'1 500 mL at , 1t~:hlJ @l i&$7HJU 7'l 7 4 % ,83 % 5¥0 96 % " 

* 43 ~lttl"~~m~JF:~m1¥JXH!M1i 

@] r&.$/ % 
:J:mt~it.~ / ( µg/ L) 

~'1\7j( 7j(~7j( tfj ) 7j( 

0.40 52.4~ 78 . 9 44 .0~67 . 5 44. 7~ 71 . 4 

5.00 46 .7~ 87 .7 38 . 1 ~56 . 3 43. 5~ 60. l 

6.22.1 ~fflm~ 

*frmm~Tm~ffi@M/$~m•m~~~•m*5¥1l*•*repEl9W•ft&o 
*frm~m-'T~•m*5¥1l*•*repW•ft&Ei9~~ " 
1fut¥¥il:7'110 µL Bt '*frmEl9:&i1~t&Wtlm:S:~J.t]g 0.04 µg/ Lo 

6.22.2 ~!! 

~WJ7j( 

43 . 1 ~ 71 . 4 

41.9~ 70. 0 

7j(¥¥rep Et9W•ft~'.(( '*ffl~ffi@M / $If;Rmiim1!t!tl~Bt ,¥¥®1Y!m~mt:i:i~EH~ut¥¥, W:i&llllffi~ 
Jl1.E Jt!:¥¥ .~~~ffiBiifx:B-iWi, Jt!:A$If;Rmiifx ·*m ~ fi.liiZJ![Wtl (MRM)m:t-\:, tlHl!ilfi: rm BttaJ 5fll~fl[;W; 
.:r~Jt!:fi~ ·tt:B-trr , ;r~tff>mW:~tff>m~:a:B-trr 0 

6.22.3 m5tJHri1Yf*4 

6.22.3.1 EJ3M:@ii~o 

6.22.3.2 LiB!:@ii~ " 

6.22.3.3 EJ3 ® : @ii~o 

6.22.3.4 EJ3®iW~ (<p = 0.1 %) : ll1. 1 mL EJ3 ®-'T 1 ooo mL i@'.:i:mtrep ,ffl~7j(~i~L 

6.22.3.s w•ft&tff>m®: 11111* , ~J.t:k-'T 97 % 0 

6.22.3.6 W•ft&ti>l1t~*iW~ (p=l ooo mg/ L) : f1t1iffl~ll1. lo.o mg Ei9tff>f1t® , ffl EJ3 MiWM1f ~i@'.~ 
10 mLo T 0 °C~4 °CWMi!1£7tilfi:1¥,ilfi:1¥M7'15 do 1t#1Y:!fflm~Jl.~tff>f1t!fmmiiE~Ei9tff>f1tiW~ o 

6.22.3. 7 p;j. ft R ti> f1t rep taJ iW ~ (p = 10. O mg/ L) : f1t 1iffl ~ ll1. 1. 00 mL p;j. ft R ti> f1t ~ * iW ~ 
( 6.22.3.6) T 100 mL i@'.il:mt rep ,ffl ~J}(~i@'. o 
6.22.3.8 W•ft&tff>f1t1Y:!ffliW~ (p=lOO µg / L) : {}t1iffl~Jl1. LOO mL W•ft~'.((tff>f}trep i'aJiW~(6.22.3.7 ) 

T 100 mL i@'.il:mtrep ,ffl~7j(~i@'.o l[{ljfflBti!'ieffJL 
6.22.3.9 11'111.ft~~tff> : Di-W•ft~'.((W; 1 3 C-W•ft~'.(( (p = 0.50 µg/ L): lf;lifflBt i!'ieffl~ 0 

6.22.3.10 JmiW1ftl4: : ~E\..~lt:k-'TW:~-'T 99.999 % " 
6.22.3.11 1iii1i'.4:: ~4:W:~E\.,~1t:k-'TW:~-'T 99 .9 99% o 
6.22.3. 12 llllffi~llV.tt: Sep-Pak l\C2, ~Jl1.;f;f;f4 )gfiS·tttR:, ~llffjftl 1!i":i: 400 mg; W;1'!;1fil ·tte~~~ Ei9 llllffi 
~JlV.:fi o 
6.22.3.13 W~!:f£1£~JlJt:GF/ F(<P =47mm) o 

6.22.4 fSl. ~ 

6.22.4.1 ~ffi@ii-$If;Rmiilf;Rmfx: i!'i2~~9?iWir• 0 
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6.22.4.2 e iitt: J\CQUITY HSS T3 (2.1 mm X 50 mm, 1.8 µm), ~ftffil•/1:f;I~~~ 83-5 iitt o 
6.22.4.3 :@'. .~.Jm:lO mL ;f!l 100 mL , tf:B o 
6.22.4.4 1't=*:t\::Ul:!Etff: :~\Hlill•Z,•(PVDF) ,JL1£ 0.22 µmo 
6.22.4.5 :fJZ~tUtff: 5 mLo 
6.22.4.6 it®#tt:2 mL 

6.22.5 ;jtf ~ 

6.22.5.1 J)lzffl~~.::P$.::P~831*e:fJZ~mt~~!m•Z,mc~•Wm)#ft*jf:ut.W o 

6.22.5.2 MT 0 °C ~4 °C ~Jtf*;(¥,12 h r*Ji!l!tlJE o 
6.22.5.3 it®ffiJll:Jll!:1i(lJcffl 10 mL Efl M5fll lOmL ~;j(,X;JIJ!!lffi~*ti: C 6. 22 .3.12 ) itt 1'Jffl{t o * 
10 mL~200 mL ;j(,W ,g:£1}Z~~Htl:!EtJm ( 6.22.3.13):Qlm ,W.0: 5mL/min 83V!EJ1Jii:Qg:£ffl{t83 IJ!!I ffi~* 

tt,lt!:1'J'i'~ o 'M~iG¥Effl~~IV\.::P1J>tto ffl 10 mL Ef! MC6.22.3.l)Jj- 3 lJc~JlllPlk!lftT-IJ!!lffi~*tt 
_t83f~i!l!tlt[Jt , ~Jm~iijf ~~~~r:f o ~~IV\T~Jlll~,ffl~7j(JE:@'.~ 1.0 mLo 

6.22.6 #;f.lii]7~ 

6.22.6.1 ~ffie~~~*14 

V!E:?bffi: J\-Efl ®iW~ C 6.22. 3. 4), B-Efl MC 6. 22.3.1); J\ + B = 95 + 5; lt!:it ~: 10 µL; ttillft: 
30 °C; ~Jlll* {tf: ~J.t~Jm ;Vit)i: 0.25 mL/ mino 

6.22.6.2 lifrii~~*14 

rt! ~}J:t\;: rt! il!lt9? JE~ r:m:t\: CESI +); ~ ril§( illftlt: 120 °C; =§ tlB ~rt! ff: 3. 5 kV; JmiWfr:iJ ~ iliftlt: 
350 °C Jmi11t1fiJ~Vit:5::400 L/ ho 

~i!l!tl }J:t\; : $ fi.J)lz ~ -T JKi:i!!!tl ( MRM), $ fi.J)IIJKi:i!l!tl *14 _!hi.* 44 o 

1tiitm~** CAS% iIJ:Wif; r m/z 2FW!r;rm/ z ft ::FL it! lli I v 1ii.:lH!~~:i: /eV 

79-06-1 71. 9 54.9 20 8 
P'J~ l!St$' 

79-06-1 71.9 43.9 20 8 

Ds -P'J~l!)t$' 122775-19-3 74.9 57.9 20 8 

1s C-p;J ~ l!)t$' 28 7 3 99-24-0 72.9 55.9 20 8 

6.22.6.3 ;j:ff,{ffqttJ~83~1M :* 8-i'" 100 mL:@'.il:#ft,1i({jcfi:1ifij:IJOA o µL,4 0 µL, 80 µL,4 00 µL,8 00 µL, 
2.00 mL,4.oo mL ;f!l 10.0 mL Wmret&l'ff>fff::{tffli11t~C 6 .22 . 3 . 8) ,ffl~;j(JE:@'.~~iJlt, WGiM~~ltJtJJtl 

71 0,0.04 µg / L, 0.08 µg/ L, 0.40 µg / L,0.80 µg/ L,2. 00 µg / L,4. 00 µg/ L ;f!l 10.0 µg/ L 83Ti>fi:*-1Ui11t 

~o~ffl~WG~ o mAA~ltM~~~83~~,1i(fjc_tmmJ:E o JJ:Wmret&83•Wm7J~~~,~lt7Ja 

~Ti>, ~i!ltll'ff>fff:: flB ~ o 

6.22.6.4 .W®i!l!tlJE 
6.22.6.4. 1 .W ri~ fff::*: ffl:fJZ~B:~tff 11:t3H!ll*-1E f*m 83;J<,W, ~;J4tffiJll:Jll! < 6.22.5.3 ) E 83;J<,Wg£ft=* 
:t<::ctl:!Etff <6.22AA):ctl:!Et, ftT--W®mtr:F _tmi!!!tlJ:E 0 :s:.w ®£lifr~J)lz im JIL W>PJ *m PJfir~ r*l l'i>milt1'T 
;f)(J:E o ~*ffl r*Jl'ff>mat ,Jti5lPJ{iL~r*JTi>iW~~lt71 o.50 µg/ Lo 
6.22.6.4.2 itt.W: 11:~lt!:.W , itt.W:S:71 10 µL 
6.22.6.4.3 eiiOO 83~~: wmret&83 MRM eiiOO ,_!hl.00 9 0 
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0.98 

0. 50 I . 00 1. 50 Attal ( min) 0.50 1. 00 t . !i<> !!:trill <min ) 

6. 22. 6 .4 .4 k: ·tt 5Hff : ;f!HIS w ~ Wlt)ft( MRM e * m a9 {;liHi\i Bt fa] ;fp 1*'i r xt ltt 1-T k: ·tt :5t VT 0 w ~ l¥t )ft( k: ii 
~rJt/liJ 71.9>54.9,k:·tti'*'irJt/liJ 71. 9>43 . 9 ;~~il!:liiHti'aJ/liJ 0.91 mino 

6.22. 6. 4.5 k: :m:Jtvr : ttH,;r,m JJX: 01:t,;r,m0 

6.22.7 ~ j!Ht~ 

6.22. 7. 1 9~t;F5:a 

A-b 
p = --

k 

:a: 9=1: 
p -7J<.~ 9=1W~Wlt}ft( a9 1W::ii:f&lt ,lj!{il:/l;J~~4iJ:7!-Cµg/L) ; 

A-JJ<.~9=1W~Wltm,;m& a9e**®~; 

k -:f,if,fi[!B~a9*4*; 

b -:f,if,fi[!B~a9~Jl!L 

6.22. 7.2 pg t;F5:a 

:a: 9=1: 

A X pi> 
p =-­

Ai. 

p -;J<.~9=1W~l!ilt)ft(a919J:il:f&lt ,lj! {il:/l;J~~4iJ:7!-Cµg/L) ; 

A -JJ<.~9=1W~l!iltm,;m&a9e**®~; 

...... ................ ... ..... ( 32) 

.............................. ( 33 ) 

Pis -;J<.~ 9=1~ {ii:~ 01 :f,if,Jf & a9 JW:m:f&it , lj!{il:/lg~~4ij:7f-( µg/L) ; 

A i,-;j(~ 9=1 ~ {ii:~ P3 :f,if,Jt & a9e *~ Wf,R o 

6.22.8. 1 ~wit, 6 1'-~~&m~k:£ili:;Jc tl:l r JJ<.;f!i'lf 1XXJ;k1Jo:t,;r,tt:r1=b , Jtffixtfi~!Ji!,~ 45 o 

62 



CJ/T 141-2018 

i1l X>t tr, !ff m ~I% 
!JO tiJ\ r&J3t / ( !'g/ L ) 

;'!\7j( tf:j)7j( ~~7j( 

0.25 3.4~8 . 1 1. 5~5 . 9 1.9~9 . 9 

0.50 1.5~ 7 . 0 1. 5~ 11 1.4~7.2 

1.00 2 .2 ~5 .6 1.1 ~ 7.9 1.7 ~4 .8 

@] r&.$ / % 
:J:m tiJ\ r&13t I ( Jlg/L) 

~'!\Jj( tf:j)7j( ~~7j( 

0.25 93. 3~106 85.7~102 91.4~105 

0.50 93. 9~ 1 02 85. 3~ 103 91.6~109 

1.00 90. 5~105 85. 7~ 107 90. 5~ 1 05 

6.23 fl'iUtrllt~-LR 

6.23.1 ~YFim:~ 

*ffl~ffiem1*•m•~·*fr~•~Tm~ffiem1*•m•~~~~•~*RA*•*~~ 
~iUlHli~-LR(MC-LR)~~iU~Hli~-RR(MC-RR). 

*fr~~fflr~m1;!U<RAJt• J}( ~~ii ~$~-LR (MC-LR) ~~il~=l!~-RR (MC-RR) ~ 
1!tltl~ . 

;fflt!:¥f:i::Jg 10 µLat ,*fr~:&i 1~~1!tltlm:i:mlt7'J: ~il~=l!~-LR, 0.10 µg / L; ~il~=l!~-RR, 
0.02 µg/ L. 

6.23.2 i*ll 

1t¥¥~ ~~·~~~ ,*ffl~ffieit/ *lf:kmit~1!tltl~at , ¥f ®i'.~jjjf!Zllll!ki~*fflt1t~:l1:at, i'.~~ffi 
eii1X:Jt~, lt!:A*lf:kmitfX: ·*ffl$ &Di1.1Ki:1!tltl (MRM) ;fjj\;, tLH!;iff% 00 atra:i ~*ffjf ~ -=f ~lt!:11- ~·11:7t 
tFf ' )'~ti>~ ltt fr~ :i: 7t tFf 0 

6.23.3 m~Hll~*4 

6.23.3.1 Ef!M:eii~ . 

6.23.3.2 LiB! :Bil~ . 

6.23.3.3 Efl®:ft~~ . 

6.23. 3.4 Efl Mfit~ o + 1). 

6.23.3.5 Ef!Mtit~<8+2) . 

6.23.3.6 Efl®fit~( q:>= 0.1 %) :Itx. l mL Efl®T' 1 000 mL~:i:ffi[~ ,ffl~7j(~~ . 

6.23.3.7 ~·~~~tff>fi®: §ffi~il~~~-RR ~~·~~~-LR, IIDf*, ~lt:kT'~~T 97 % • 
6.23.3.8 ~·~~~-RR tff>fifriH~·fit~(p = lOO mg/L):finfil~Itx. 1. 0 mg ~tff>fi®,fflEf! Mfit~ 
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(6 .2 3 .3.4)fgM:tfJ£~~ 10 mLo T 0 °C ~4 °C#d4r-WMili1:1¥c 
6.23.3.9 ~iUl$~-LRtff>m~1}fg~(p=lOO mg/ L) :m1lfflf$Jtk 1.0 mg f8tff>mo~,J§EJ3Mfg~ 
(6 .2 3 .3.4)fgM:tfJ£~~ 10 mLo T 0 °C ~4 °C~f4r!filMilF::ff: o 

6.23.3.10 ~-~:ll~tfiliftff>mill!mm~:5HrnT$Itk 100 µL MC-RR tff>m~1}fg~( 6 . 23 .3. 8)5fll 

20.0 µL MC-LR tff>m~1}fg~(6.23.3.9)"f- 10 mL ~Ami rp, J§ EJ311$fg~ (6.23.3.4) )£~, Jltfg~ rp~ 

t1i5H&ilt :MC-RR 7g 20.0 µg / L,MC-LR 7g 100 µg/ Lo fft#ill!f§rfl-!8~:1ftff>m!lm&tiJE~f8tfiliftff>mm 

~gX;_:!fH1l5Hff>mm~ ,J§ Ej3 gj$fg~ (6.23.3.4) l'IB1M 0 

6.23.3. 11 Jmfg:iftl4:: ~4: ,£1!i: Jlt:k"f-gX;~"f- 99.999 % o 
6.23.3.12 1iii1!4: : ~4:gX;~4", ,£1!i:Jlt :k"f-gX;~"f- 99 .999% o 
6.23.3.13 :FJZ~~£t~•: GF/ F(<fa =47mm) o 

6.23. 4 {)( ~ 

6.23.4.1 ~ffieii-$1f;Rm:t~lf;Rffl{:X.: !'IBl'l:!.~~1*';r~ 0 

6.23.4.2 eiitt :ACQUITY UPLC BEH shield RP18(2.l mmX 50 mm ,l. 7 µm) ; gX;Jtfi!i.·~e~~%tf8 

eiitt o 
6.23.4.3 Jmplffi'.WN7EtL 
6.23.4.4 ~.itmi:lO mL,l*'B o 
6.23.4.5 (ljcf§': mi1~Y.ffii(7Ui C -80 °C ) gX;f~Y.ffii(7Jcf§' C - 20 °C ) 0 

6.23.4. 6 Jmptffi'.£!11Hfil1illiW{:X. o 

6.23.4.7 tt~:J:t:l:t~ff dlHlill•Z:,mCPVDF) ,JL1£_ 0.22 µmo 
6.23.4.8 :FJZ~tUtff: 5 mL 
6.23.4.9 *'f:ifbmi: 2 mLo 

6.23.5 ¥F lib. 

6.23.5. 1 ¥F lib.*~ 

6.23.5.2 1'!Ftrb.f:liH-¥ 

6.23.5.3 1'!Ftrb.ffi~H! 

6.23.5.3.1 7J<*'f:££:FJZ~~£t~•<6.2 3.3.13>M~ ,xtmM1.§~*~ (7J<*'f:> 5fll~£!11nfilP'1~*~<•¥¥>5t 
~~ft~~fEJ~~ o **l:rf1fE;M0~.M0RRfE;~-~*¥¥~~;fp·,j;'f:~~~JE~*~;fp o 

6.23.5.3.2 7j(*'f:~f~ :ffl :FJZ~B:~tff;ft!Jltk-JE f*f_g fE1*¥¥ , ££ft~ 5:\:M~ff C6 . 23.4. 7) M~, '1:7-*'f: ifb 
mi rp ,~:/JOA ~f*;f_R f8 EJ311$ (6 .23.3.l), _ttfLtoo1JE o 

6.23.5.3.3 •¥¥~1~: PJ *Itk~ imrr.t~gX;M[p ~f~1* o 

~l!R1*: Ilk 1 L~ 5 L 7J<*'f: ,ffl:FJZ~~£t~•c 6 . 23 .3.13 >:t:t~ 0 mi!r1J1,L·~~•-M.:t:t~tt rrltk te, 
Xtm,JJJ:A 50 mL 1*'; 'L'~ rp o ~1*'; 'L'~T- 80 °C ~f4r t{t~ 120 min, ~tE -20 °C ~f4r at Dili{t~ 
180 min, JtktefiltE 40 °CJJ<mrr:1Jam 60 min e ]ijl_t~1*f1= ,jt~l!J! 7 1'.1c o ~M~fil f8~•llkte ,~ 
W,~WJtlli,¥ffJ3J:A1*';,L·~rf1 o rP1 _t~1*'; 'L'~ rf1 :IJaA 30 mL EJ311$fg~( 6 .23.3.4) .~Ilk. ~¥fil:l:t~ o tE 
lo ooo g ~f4r 1*'; 'L' lo min, Ilk-)£ f*f_g f8 _t1i'f~, ££ft~ 5:\: M~ff < 6.23.4. 7) M~, If 7-*'f: ifb mi rf1, _t 

tJLtlil1JE o 
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!FlH~f )ll::Ell!m: ~ 1 L~ 5 L ;j(;W:' J!H£~tf £t ~Jll ( 6. 23. 3.1 3) ;Q~ 0 ;j4f ~Jllll:'T:FJZ~ mt 9=t, {l}:fJo A 

15 mL EJ3MmmtC6.23.3.5L ;j4f:FJZ~mtlt'Tf!Jc;tm4t ,JflW$ 600 W ~8%£fl!Efil1il!l1i'ff~*Jfl8% 2 s , 
i'a:l~ 1s~1JA1il!l1i'fll£fl!Efil10 min~ 3o min e 8%1S;ffmlW~1~1J!IJ:fl-:fJoEJ3Mmmtc6.23.3.5)~}Jjtf*fJL 

;j4f _t~mmtlt!:fi~,L'W:i&ft*A:l:t~~( 6 .23.4.7);Q~, ~llWJl'.jc~¥J:mmt~f!.l!.W:W!B:¥:ii~BHt, 

J:lJ :fJO A 1iJit: ® $1*! Jt!: fr~ tFf :ill: :Ell! , {!} ~ 'L' JS~ _t ~ml It 'T ¥¥: &1mt9=t , _t tlL i!t!tl ~ o 

6.23.6 5HJizv~ 

fftE:?bffi: A_-Ej3 ®mmt (6.23.3.6) ,B-Z::,Ef C 6.23.3.2); tt~: 30 °C; 1ftE :?ht§ fftE:l!: o. 30 mL/ min; 

{)Efilt~· f 4 : ~ Jl'. {)E filL 

~Jl'.{)Efill~~~f4 ~* 4 7 0 

fltfij / min ttlJfJ;f§ A/% ttlJb;f§ B/% 

:fJHil 90 10 

3.0 0 100 

3.5 0 100 

4.0 90 10 

i±: Jlt~{4 j;; il'HJ\$%'. (f:fl f&;fj:j~ i~ 1'!9$~~{4, illf Jj 1\$%'.f&;f§~ i~ £\Z;f& jg~~tt1£.Jttfi}ffi]~ 0 

6.23.6.2 miif~~~1* 

Jt!, ~JJA: Jt!,illJt~ lf~r~A(ESI +); ~ +~~!l'.: 120 °C; -=B£f!I~ Jtl,ff: 2. 5 kV; fillm:i?IJ ~~Jl'.: 

350 °C ;filtm:i?IJ~1ftti!::400 L/ ho 

~i!t!11JA : $ Rbsi ~ r .lh'i:i!t!tl C MRM), $ Rbsi.lh'i:i!t!tl ~{4 ~* 48 o 

lltOOfil :5t 
-BJ:~ ::r Jt:m:::r~::r Jttt::r~::r flHL it!lli Jt~r~r./ii.:lHi§g Jt tt::r ~ r1ii.:IH1ug 

m / z m/ z m / z v eV eV 

i~UUii$~-RR 520 135 103.2 45 35 60 

~!Uii$~-LR 995.9 135 86 88 70 80 

6.23.6.3 Tff>fi:Rtl~ ~~1M: ~ 7 -t- 10 mL ~:i:mt ,1tn'lzfi:1iff!:fJOA 0 µL, 10 µL, 20 µL, 50 µL, 100 µL, 

200 µL ;fp 500 µL ~·ll~~ffilifTff>fi:~mmmt (6 .23.3.10) ,Jfj EJ3 !Wmmt (6.23.3.4 ) ~~, l'IB j!Jtljft MC­
RR mt:i:lt£1.t5tJJIJjg o µg/ L, 0.02 µg/ L,0.04 µg/ L,0 .1 0 µg/ L,0.20 µg/ L,0.40 µg / L if!ll.OO µg/ L, J;J 

]!z MC-LR mt•lt£J.t5tJJIJjg o µg/L ,0.10 µg/ L,0.20 µg/ L,0.50 µg/ L,l.00 µg/ L,2.00 µg/ Lif!l 5.00 µg / L 

~~fi:~~mmt o ~Blt£1.tM~~~~~~,*~_tmW~ o 12JBm~W~7sr~~~,12Jmt•lt£Jl'.7srG 

~Ti> , ~ lM Ti> fi: Rt! ~ o 
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100 1. 12 100 1. 12 

1. 00 1. 20 ll'trBJ Cmin) 1. 00 1. 20 il'trBJ ( min ) 

a) vlUU!il~~-RR 1¥.J MRM b) if& fii'i~~-RR 1¥.J MRM 

~ i'lt !!I (520.0> 135.0) ~ i'lt !!I (520.0> 103.2) 

1. 20 1. 40 1. 60 il'trBJ ( min ) 1. 20 1. 40 1. 60 il't rBJ ( min) 

a ) if& flfi~~~-LR 1¥.J MRM ~iii!! b) if&ff li&*-LR 1¥.J MRM ~iii!! 

(995.9> 135.0) (995.9> 86.0) 

6.23.6.4.3 JEtHt tff : tlt l1.HJiUl ~-~ MRM TI ti~ r:f 4Hll 7ti¥J 1* l¥l Rt foPfl l ~ -=f xt:itt fi JE 'tti' ?Hff o 1* 
iiflti'BJ :l-J: MC-RR,1.12 min; MC-LR,l.30 min o 

6.23.6.4.4 JE~?tfff : f~ tffi~ 0 1>t. :6~I fF ttli g z;iJ r~rj ~#tc 3'RTI ti. llif t~' tlH* ~gll?tJE~~ -=f fl{] TI ti 
•wm~~m~~. ~~ ili~ill?tffim~~•~No 

6.23.7 ~W.it l! 

j\; rp: 

A - b 
p= - . ­

k 
........ . ..... . .............. . ( 34 ) 

p -7j(;J:4or:f i~~~·*-LR EJX:i~~~·~·-RR 8{]~-~N ,1f1.1iL :l-1ti:f.!:4JJfrCµg/ L) ; 
A-7j(i;f:r:f 1#!1:!l~-~-LR E!X: V't!l:A~•¥-RR xt mi¥J Titt•@fR; 
k - fffi ii ~ ~~ 8{] ~l>f-. ; 
b - ;J:ffi 1#. f#l ~ i¥J ~Re o 
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i'll:WtT>fi{li!1V % 
irtJiJ!Hll7t JJO tY,~lt/ (,ug/ L) 

Ml7K tf:l)7j( 7j(m\7j( 

0 .500 6. 8~ 9 . 6 7 . 7 ~ 10 7 .0~9 . 6 

~!h\$~-LR 1.00 3 . 9~ 8 . 3 6 . 1 ~ 10 6 . 2~ 8 . 2 

2.00 2 . 0~8 . 2 5 . 1 ~ 11 3 . 9 ~ 9 . 0 

0.100 5 . 4~ 11 0. 6 9~ 9 . 0 4 . 9 ~ 19 

~!tl>!nl~-RR 0.200 3 . 2~ 6 . 0 5 . 7 ~ 6 .7 4.4 ~ 9 . 2 

0.400 2. 0~ 9 . 0 2. 0~ 8 . 5 3 . 2~ 7 . 6 

rm !&¥! % 
irtl9lHll7t }JO tY,~lt/ (,ug/ L) 

MlJJ( tf:l)7j( 7j(m\7j( 

0.500 92 . 8~ 99 . 7 84.4 ~ 96 . 0 91.1 ~ 100 

~!t%\$~-LR 1.00 9 1. 2~ 99 . 1 88 .9~ 95 . 0 90.3 ~ 95 . 7 

2.00 9 2 . 6~ 96 . 6 85 .0~ 113 85.4 ~96 . 0 

0.1 00 94 . 2~98 . 6 95 . 1 ~ 101 75 . 9 ~ 99 . 0 

~!t%\$~-RR 0.200 85 .4~ 104 85 . 2 ~ 10 5 75.4 ~ 101 

0.400 86 . 9~ 10 3 8 5 . 0~ 103 84 .0~ 10 3 

6.24 fl'&Ji'.11$~-RR 

6.25 ~m 

6.25.1 ~.mm~ 

*ffl~ ffi ettm" ::zis::1JmtJ. JE: T Jf.l~ ffi ettmtrotl JE:~~1;t1; 1J<. R!t1J<.11 1.tu:P *"$ , 4-1ij!j ¥"$ , 3- Efl ¥ 

"$ , 2 , 4-=~$ , 2 ,4, 6-=~"$5¥Pn~"$ " 

::zfs:1JmJttffl .y~~1;t1;1J<.R!t 1J<. 11 1J<. r:p * "$ , 4-1ij!j ¥ "$ , 3-Efl ¥ "$ , 2 , 4-=~$ , 2 , 4 , 6-=~"$5¥P n_~ 

"$ fl{] Wtl 7E: o 

;ff!fu J<.¥¥ 1 ooo mL r& ~1L3I L O mL trotl JE: , Jt!:¥f:il: 7'J 40 µL at ,IJ!Ll ::zfs::1JmRdfiA~ Wtl Efr il:r&JJt7t~U 7'J : 

* !iL0.61 µg/ L ;4-1ij!j ¥ fi} , 0.12 µg/ L ; 3- Ef1 ¥"$ , 0.56 µg/ L ; 2 , 4-= ffit!iL 0. 35 µg / L ; 2 , 4 , 6-=ffi\:fi}, 

0.54 µg/L; n~fi} ,0. 27 µg / L " 
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6.25.2 ~!I 

;}ur S{J M ~itit !Imm ll1! ffi 1;t1tz tt PJUrr , JM :tt ;ff mm rr:u l5t fill , ~ ~ ~ m ~ ~ - J£ 1* fJt , * m f.11 ~ ~ ffi 

e ii m 5HR , JM Me ii tt *NI} ~{tit !Im 5t 1*f , Jij = :& 1f !)$ Y'H~J!t!1 ff M ~!I~~ t!il1 ff , t!il1 )£ ~ l'f1 NI}~ {tit !Im 
S{J Ill! f.11 gX; Ill! W fJt , r;J !I~ tff, m lt!: fr J£ :E: 5t iYf o 

6.25.3 m 1f!J fri *1-*4 

6.25.3.1 EJ3 M :eii~ o 

6.25.3.2 Nl!~1tit!fmt~ittff,~f£t~: li~IJVJ ~mi!fJt.;ff tff,~!fm EltiiE45S{Jt~ittff,~f£t~,ftrr'@,1t7lt M, 
4-1il!J¥Nl} ,3-EJ3 ¥NI} ,2, 4-=~Nli, 2 ,4, 6-~~Ni}5fll 1i~Ni}, # fflmJJt]g 20 mg/L~ 200 mg/ Lo 

6.25.3.3 gy~~~: eti~o 

6.25.3.4 1EB%t:eii~o 

6.25.3.5 ?ilit®f£t~(c = 0. 5 mol/L) :Jtk 2.7 mL S{J,jjjjE,®(p20 = 1.84 g/mL) ,~'111.JOA~J}(rf,~*f~ 

100 mLo 
6.25.3.6 Li®: 1ft~~ 0 

6.25.3.7 Li®%t~ (<p=0.1 %) : Itk 1 mL Li ®'T 1 ooo mL i@'.:i:mtrr ,jij~;}()Ei~L 

6.25.3.8 Li®-EJ3Mf£t~(<p=0.1 % ):Jtk 1 mL Li®"f 1 000 mL'@'.:E:mtrp,JijEj3gj$J£'@'. o 

6.25.3.9 ?ilit1~?ilit®~FJ: )tiff~ 0 

6.25.4 fSl. ~ 

6.25.4.1 f.IJ~~ffie if{~ 0 

6.25.4.2 ~!J~~t!il1ff gX;=tl11fl)$y~~t!il1ff (Dl\D) o 
6.25.4.3 etftt:Cl8 ;ff(4.6 mm Xl OO mm,3.5 µm)gX;Jtffil'l1:fl~~~fi{Jetftto 
6.25.4.4 ll1Jffi¥Jtk;ff :ClB ;ff(6 mL ,200 mg)gX;Jtffil 'l1:fl~~~S{Jll1J:f§¥Jtk:ff o 

6.25.4.5 ~~m~mt: LO mL ,Jl.~tlJJt o 
6.25.4.6 W~if£il:!Etfilt: GF/ F(<fo=47 mm) o 

6.25.5 ¥F lib. 

6.25.5. 1 J_))zfflf*el.!Z~mt*~J}(~ 0 §*~1t;ff %~~~{tfiU S{J;}(~at ,J}(~rp JilZ:IJOAJlt:E:S{J?iJit1~?ilit 

®~r1'JM~ o 

6.25.5.2 ~®1*1f :ffl?ilit®f£t~(6 . 25 .3. 5) }ffil1J7}(~it pH {i[;j\"f 20 JJc~MT 0 °C~4 °CJM1ti4'~1* 

H=, ~t:R:ttttlt!::fr~t!il1 0 

6.25.5. 3 ~ ® ffi5ll:Jll! 

6.25.5.3. 1 PI *m ll1!ffi¥.ltkm, w~M-£tl:!Etmt:ttl:!Etm gX; 1!!11 a: Cdisk) ¥.ltkm 0 

6.25.5.3.2 il11ffi¥.ltkm :it<lXJfl 10 mL EJ3 1l$(6 .25 .3.1 )5fll 10 mL ~;}(,xt ClB il11ffi¥.ltktt<6.25.4.4)ut:fr 
fiS{to Jtk 1 000 mL;}(~,:IJOA?iJit®f£t~( 6 . 25 .3. 5)it pH {i[:J::5¥Ll 1.5 ~ 2,-P}f)J 5 mL/min~ lO mL/min 

S{J;1rt)! it;}(~ JM Mm {t S{J C1s ll1I :f§ ¥ Itk tt ( 6. 25. 4.4) '¥ Itk JG Jftfil Jij ~ ~ ~T 0 Jij 2 mL gy ~ Px ~ 

(6.25.3.3) i'Jtfillfilll:"f~~m~mtl*J o ;ff;ff~tb!~P(tij7Jt!i}~S{Jtfil1J£, PJ)tjij 2 mL iEB%t( 6.25.3.4)i')t 
Mfil ,-P}Jij gy~ Px~( 6.25.3.3) l')tfill 0 )tjjU *l'JtM~m~, )£'@'.f*fJt:hl) Jg 1.0 mL, 5t7f !t:H= 0 ~ p~ t!il1J£ 

at, :ft!l.ltki'Jtfill~lt!:~, PJ Jf11-t!il1JE=.1Jz o ;ff Jfl iE B %ti'Jtfill,U!Ll)tjjU irotlJE ·* J£:E:£i1i:~:f§:IJO o 
6.25.5.3.3 ;ff ;}(~~?$~Wt, lil)t*ffl w~M-£tl:!Etmt < 6. 25. 4. 6) xt ;}(~lt!:fr:tt l:rEt, W.itt1'f ll1! ffi ¥ Itk5ll: 
:Ell o l.!Z~M-£i:ttl:!Etm :x1~1~!fmlJT'!&fflfl{JNl!~1tit!fm ,,U!Ll;}(~~Jfll:!Et~:ttl:!Et, PJ *Itk!.1Z~M-£i:ttl:!Et:1Jm 

68 



CJ/T 141-2018 

Jl.1::£11!: ;j(¥f: Jij ££ iE B t'iG ( 6. 25. 3. 4) Jl1: :Ell! ff.] :FJZ~ ~ £t ii~, ~ fil 7J-~U Jij iE B t'iG ( 6. 25. 3. 4) !}. fill 1i. Pf.~ 
c 6. 25. 3. 5 > l5E Jm 111ut-r ff.J N!} ~ 1t iHw , l5EJm ~ 0-:7f1¥ N~Jt J=J 'M ~ tt ff.J l5E Jm ~it .fr o 
6.25.5.3. 4 ll!1I :ft (disk)¥ Jf,(1*: *1- ll!1I ii~!!: 5fll 1l :2 * ~ t1i: M, * ~~ Jl\Z~ li o %*1- 5 mL iE B t'iG 
(6.25.3.4)fflJAii9=1, :fr 50 kPa r:fl!l-T 5 min,:fr# ff r fflJA 5 mL Efl MC6.25.3. l) ':fr 3 kPa~ 7 kPa r 
il Efl M~tf:\, f1i:lli-Tat ,1'}fflJA 5 mL ~;j( ,1JJ:B:1~1l'.2 r:fl!I~, 1I~~W:t1i:lli ll!1I 1i*Wat ,1' ll:fl!l4:, fi 
1} _t¥f: o ;j4j-7j(¥f:fflJAiJt9=1, :fr 70 kPa Jt:'.2r, kl. 80 mL/min~ 120 mL/ min ff.J~:i!:fl!I~ ,~filft.5 0 kPa 
ff.11l'.2r:fl!l4:-T1;l 5 min e *1- 5 mL iEBt'fG(6.25.3.4)1JUAii9=1,:fr 3 kPa~7 kPa ff.11~1l'.2r;j4j-1~1R!tltll 

0-JE0-i5E!mr* ,;j4j-i5EJm~:fr~4:~r~~~ 0.5 mL,11})£~~ l. O mL ,1;!1;1R!tl5EJfl o !m¥f:1'}Jij 5 mL fill 
1tPf.~(6.25.3.5 ) i5EJm, ~~.#)£~~ 1.0 mL o WHifll5EJm~0-~UWtl5£1f;j4j-£jlL;i;ft,f§1JU o 

6.25.6 #;fJii)7~ 

~z;JJffi: /\_-Z', ®-Efl Mm~ C6.25.3.8) ;B-z, ®m~ (6.25.3. 1>; tti1Nt: 35 °c ~40 °c dt1:¥¥:1:: 
40 µL;i5E!m~14 :~lltl5E!m o 

~llti5E!m~~~{4' _!hi.* 510 

f!;Jl'iiJ / min tit Jt I ( mL/ min) tit:z;i;i'll A/% im: z;i; i'!l B/% 

0 0.6 so 50 

5.0 0.6 50 50 

5.1 0.8 45 55 

8.0 0.8 90 10 

13.0 0.8 90 10 

13.l 0.6 50 50 

18.0 0.6 50 50 

~ !mN!}~{tif!ftaff.J~flEilttf: ,_%* 52 o :frttff~)Efil :7f J8=t&1f ~>'~*Wtl ff. (D/\.D), i& :st D/\.D 

1Jttf:~~;f£ff * ' ;f&t!;if * § 1~ff.0-~ '/Wl£Tifij )£ '~~ ~14 _!hi.* 53 0 

1.t i; tJJ ~ fJ( ~1-iElJ1lif /nm 

;ltlffi 275 

4-li'~~lffi 320 

3-Efl ~lffi 275 

2, 4-=•M 295 

2,4,6-=:•M 295 

11:•M 305 
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lltl'i!J / min ,j$p'1i:Jit-Ji: / nm *~ 3' t~i:Jit-Ji: /nm *~ Jf'llr 

0 275 16 360 100 

3. 7 275 16 360 100 

3.8 320 16 360 100 

4.3 320 16 360 100 

4.35 275 16 360 100 

5 .25 275 16 360 100 '1 

6.1 275 8 360 100 

7. 5 275 8 360 100 

7.6 295 8 360 100 

10.60 295 8 360 100 

10.61 305 8 360 100 

15. 0 305 8 360 100 '1 

18.0 305 8 360 100 

6.25.6.3 ;f~fifiil~Ef9~i!Jtl :{t(jkfilifU:!JOA 0 µL ,50 µL,10 0 µL ,200 µL,50 0 µL ;f!l LOO mL fi}~{tif!jey 

t~if;f~fim~ ( 6.25 .3. 2) "f 6 -1'- 10 mL ~:i:Jffi: rp ,ffl Efl M< 6.25.3.l ) JE~, '@Ci!Jtl ftX;;f~fi¥7um~ o fi}~{t 

if!lm~m¥~m~El9~m~*54 . m~~mM~~~El9~~,*1XkmmJE: . ~E~1tif!lmem~El9 

~ W fJt79 W-:~H~ , ~ ~m 7'J i1it :~H~ , ~ i!Jtli'~ ti fiil ~ • 

t.iF fl* ~Llm*1l 'lft!3t l ( m g/ L ) 

::ltlffi 4-li'Fl ~lffi 3- Efl ~lffi 2 , 4-=•lffi 2 , 4 ,6-=:•lffi 

0 0 0 0 0 

1.00 0.250 1.00 1.00 1.00 

2.00 0.500 2.00 2.00 2.00 

4.00 1.00 4.00 4.00 4.00 

10.0 2.50 10.0 10.0 10.0 

20.0 5 .00 20.0 20.0 20.0 

6.25. 6.4. 1 Jit;f;F: ffl ~it ff~t:ff ¥:?!JJ1tff.IiX: ~ :?!JJit;f;F:ff Jit;f;F; Jit;f;Fi[_lg 40 µL . 

6.25.6.4.2 e tif OOEl9~~: M~1tif!lmEl9 t~metif J!L~m i 2 . 
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mA 5 

25 4 

20 6 

15 
2 3 

10 

5 

0 

2 4 6 8 10 12 MfilJ/ mi11 

1;5ilj)j: 

1 ;f!ffi; 

2 4-ii'fll!i !lit; 

3 3-Efl l!i !lit; 

4 2 ,4-= •lffi; 

5 2 ,4 ,6--=•lffi; 

6 :n:•Mo 

6. 2 5. 6 .4. 3 J£ ·tt :B-m : tlHt.HiF fit 13 ii !!I 9=1 * m :B- S9 ilrd~Ht raJ ufU J£ 1Bt trotl w: *f: 9=1 S9 tll :B-.& ;:g 1$ o * m :B- ilf1: 
\i Btl'a.J Jg: *Nl} , 3.37 min ;4- lij!_j £1Jl} , 4.04 min; 3- Ef:I £§)} ,4.91 min; 2 ,4-=~Nl} , 9.3 l min; 2, 4, 6-~~§)} , 

10.21 min; li.~§)}, 11. 62 min 0 

6.25.6.4.4 J£il::B-flr: 7~ :fiFm o W:U*~1-l:B-13ii~S9 ~ ®fR , :f~fg:fff,fit fii!i1lbt~J£il: , l!X: EB IfF:lii1i:f~fg 

:fiF fit fiil ~it~)£;;: 0 

6.25.7 ~~it~ 

7J<*f: 9=1 §)} ~ 1t it !Im* ~1-l :B-Eli: it~ JJt S9 it~ It 5:\: C3 s ) : 
Po XV, 

p, = V , .............................. ( 35 ) 

5:\:9=1: 

p, -7j( *f: 9=1 rJl} ~{tit !Im* ~1-l :B-Eli: it~ !Jt , J¥!. tiI :7sr 1ftl J'l: 4ij: 7f C µ g IL) ; 
Po -7j(*f: 9=1 Nl}~{tit!fm IJl!I :ffi~~BtfilU~Eltit~oc ,lf!.{iI]g1ftl}'l;:/ij:7f (µg/ L); 
V,-7j(*f: 9=1 Nl}~{tit!fm IJl!I :ffi~~Btfillnlt~~E J£~1*fR , -!f!.fir:7sr~7f CmL); 
V, -7j(*f:f*;fR,-!f!.fiI:7g~7fCmL) o 

~rumJt .W.Jt~Jt / (µg / L ) i'l:lxtt~l'ftm~ 1 % 

4.00 14 
;flllt 

20.0 14 

1.00 12 
4-ii'fl~lffi 

5. 00 8.5 
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* 55 (~ ) 

'fltt'J!ll fil?t fil Jtr&,[t/ ( µg / L ) 

4.00 
3- Ef' ~!lit 

20.0 

4.00 
2, 4-=1RM 

20.0 

4.00 
2 , 4 ,6-.:::tttM 

20.0 

4.00 
1i1RM 

20.0 

6.25.8.2 fi1iffl JJt : 71'-~~~t!i!tl JE:Aiit Jft1k#, Jt3f- :hlJ@J i&-$~~ 56 o 

* 56 M#JHl::if#.JW!~Jf:~:W,!¥J@lt&$ 

'fltt'J!ll fil?t 

*M 

4-li'~~ lllt 

3-Ef' ~!lit 

2, 4-=tttM 

2 ,4, 6- .:::tttM 

1itRM 

6.26 4-f~¥M 

~ffiett1*rtc 6.25 Et9 ~* 0 

6.27 3-Efl ¥ M 

~ffieli1*rtc 6.25 Et9~* " 

6.28 2 , 4-=ilM 

~ffiett1*rtc 6.25 Et9 ~* 0 

72 

fil Jtr&lt/ (µg/ L ) 

4.00 

20.0 

1.00 

5.00 

4.00 

20.0 

4.00 

20.0 

4.00 

20.0 

4.00 

20.0 

;ffl xt t~ Ii ·&U~:/ % 

11 

7.2 

11 

5. 5 

7.0 

4.8 

6.5 

7.0 

-:if :!:5] @] !&.$ / % 

89.0 

97.4 

95 .0 

96.4 

94.2 

95.6 

96.5 

97.9 

99.5 

100 

96.0 
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6.29 ~ 

6.29.1 ~.mmtE 

;:zfs:.:1J#dJt~T JfJ~ffie ifmililtl ;;£~~1~1j(},tjt7j(i!j7j( 9=1 Ef9~(NPH) ,~:@:(FLU ) '** (b) ~:@: 
(BbF) ,*jf (k) ~:@: (BkF), *jf (a) "tt (BaP), ** (ghi) ::It (BPer) )fptif jf [l, 2, 3-c, d]"tt OP) " 

::¢:.:1Jm~JfJT~t\H~7j(},tjt7j(i)l7j(rfi $:ff7'f %: (P J\Hs){gJj!i~(NPH) ,~:@:(FLU)'** (b) ~:@: 
(BbF) ,*jf (k) ~:@: (BkF), *1f (a) "tt CBaP) , ** (ghi) ::It (BPer) )fptif jf [l, 2, 3-c, d] "tt OP) Et9 ¥j!tl5£" 

;ff Jfuj(,f'f: 500 mL r&~3I 0. 5 mL ililtl ;;£, Jl!:,f'f: :i: ]g 10 µL at, Y!U ;:¢:. 1Jm i!i1~ ~ ililtl l\fr :i:r&!Jt ]g: ~, 

35.5 ng/L;~:@:,1. 2 ng/L;*jf ( b)~:@:,1.7 ng/L;*jf ( k)~:@:, 0 . 05 ng/ L;*Jf (a) "tt,1. 0 ng/ L;* 
jf(ghi)::ffi, 1.3 ng/ L;tifjf[l, 2 ,3-c,d]"tt ,5.5 ng/ L 

6.29.2 mu~ 

::¢:.1rm*ffl ClB 111!1ffi¥~ttxt1.K9=1 Et9 P J\Hs Jl!:frPJUft~OO ; ffl=~ Efl :.\1Gl'JtM P J\Hs fil ,Jt!:A~ffi e 
tif~ ,JfJ c lB eiftt5tiWifil ,JfJ~Jt)fU / gX;~f'~~ililtltt~ililtl, ;f!Ltt~ oo attaJ )fU~flE.~7~ ~i&gX;~:J1GJ1t:fr5£ 
·P.'£5ttff , 1~l'ff>mJ£:i:ililtl J£ o 

6.29.3 mtfJHQ*f *4 

6.29.3.1 Ef!M:etf~ " 

6.29.3.2 =~Efl :.\1G: eii~o 
6.29.3.3 gy~Px~: eif~o 

6.29.3.4 1i!rtft1ilrt®$fl;J 0 

6.29.3.5 ff.p;f!W:eif~ " 

6.29.3.6 $Pf7rt£l'ff>fi~*m ~: 1MJ ~ m1"fJt.::ff l'ff>fi!ff!l lfriiE 45 Et9ttiiHff>fim~ " 

6.29.4 {)i.ff 

6.29.4.1 r'"1iff~ffieiff~ " 

6.29.4.2 ~:Yt~ililtltL 

6.29.4.3 ~f'~~ililtltL 

6.29.4.4 etf:ff :Cis:ff (4.6 mmX 150 mm, 5 µm) gX;Jt1-tf!•P.'£e~~~Et9etf:ff o 
6.29.4.5 111!1ffi¥~*1t: ~ § z;tJ 111!1ffi¥~f~; MJ'l.::ff~f~~e~ Et9111!1ffi¥~M~*lt C:fJt ff) gX;'fJ:UJiE~~z;JJ 

*CiEff>" 
6.29.4.6 ;1{~*:30 L/ mino 
6.29.4.7 111!1ffi¥~ff: Cisff (6 mL,500 mg) gX;Jt1-tl! ·P.'Ee~~~Et9111!1ffi¥~ff o 

6.29.4.8 *¥¥im: 'ffi' MD ~li&L¥Et91*e~Il&l£aJ D Jffi: " 
6.29.4.9 ;'kJ!Er&~'t: j!i1J\:)t)Jt7'J 0.1 mL. ~'fJV.\iZJ1t1'J;fff>5£, 'ffi' MD ~Il&llL 

6.29.5 ¥F~ 

6.29.5. 1 ¥f: &b lil.*~t:El*e~Il&l!ffi: 9=1" ~ 11<¥¥ 9=115::ff ~~at, 4lt7r11<¥f: 9=1lil.:fJOA25 mg Et91i!rtf-t1ilrt®$fl;J 
( 6.29.3.4) ~-*~~ Et9f:f!L ~ ~e~:st ep Jl!:fr,f'f: &b Jll:Jll!at, 1rt:E*¥f:at4lt7r 11<¥¥ :fJO A 200 mL Et9 ff. p;J gw 
c 6 .29 .3. 5) fF 7'J ¥f: ®~5£fr:U )fU¥ 1*r,!t·P.'£tr:U" 
6.29.5.2 ¥f: &b lil.~rlftf Jll:, r o °C ~4 °Cft~~1f, tE 24 h pg ~t1cJ1t11-tll!Jll:Jll!" ~~ llft fil Et9111!1 ffi¥ ~ 
:ff]'[fjgJitiftE u.KW rfi, tE 20 cl pg~ P J\Hs h\ 111!1ffi¥~ttJ:l'JtM r *, Jt!:11-¥f: &b 5ttff " 
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6.29.5. 3 ¥¥: ® ffi5ll:Jll! 
6.29.5.3.1 111!1:.f!f¥ltkm: t~~l'IB* B{J~;f!Hs i-ifx~*Iit5f!l1j(il§(fi~i'ti:5L :l:Jtk 500 mL~ 2 ooo mL 1k 
*f: o 4ij: 1 ooo mL 11<.*f:, :/JOA 200 mL B{J:ff p;]MC 6.29.3.5), ;€f :fr**f:at:IJDA:ff p;JM ,~.fl} ll!lt:IJD A, ~!!-fl 
:l;',J<tj o 1i(l)zjfj 2 mL =~Efl mc6.29.3.2»2 mL E8 Ef!MC6.29.3.l);f!l 5 mL ~Jj(, :>:t C 1s 111!lffi¥ltktt:ittfr 
ns{t o *1j(*f:fd,( 4 mL/min~5 mL/ min B{J?fti:J! ,~$Ji!H1:ns{tf8 Cis111!lffi¥ltktt:itt1i'M~ o .1l}Jfl5 mL 
~Jj(fliti)t' 'M~1G1*;fil Jfj~~~T 0 Jfj 2 mL =ffit Efl me 6.29.3.2) ~ gy~ PxJlM (6.29.3.3) 7t MlXB\:MI!& 
ffl:fr Cis 111!lffi¥Jtktt..tf8flti!f!tlm7t,.1l}*Bl:M~il1f ~~~~r:f'l o *Bl:M~~~ ,ll}Jfl=~ Efl mc 6.29.3.2) 
)£~~ 0.5 mLo 
6.29.5.3.2 :FJU~iHi~~Jm:ct~m: ~Jfl 'T~i-'PfmYrl!&ffl E8 P J\Hs o 1t7t:.ffftl~<5lJ;: 1j(*f:)tJfl i'.£.=ffit 
Efl m < 6.29.3.2)5lJ:Jll!:ct E8:FJZ~~f£i:ct~, ~fil Jfl = '1: Efl mBt r l!&ffl E8 P J\Hs, *Bl:M~ 13 i'.£.111!1 ffi ¥ Jtk5ll: 
Jll!fil E8Bl:M~i11f; ~Jfli'.£.='1: Efl m c 6.29 .3. 2)5lJ:Jll!:ct E8~Jm:ct~, ll}Jfl ='1: Efl mBI: -r~im..t E8 PJ\Hs, 
*Bl:M~--1:3~111!lffi¥Jtk5ll:~filf8BtM~i11f o 
6.29.5.3.3 l!fil:ft(disk>¥llkm: ~Jfl'T~i-'PfmYrl!&fflf8 P J\Hs ,::lt1t~ft~~!#5tiC$ E8:itt!*11<.r:f'l E8~#­
!#5 o Jt7t:.fffzv~:tm-r: 

a) i&t:*~l'IB :* l!fil:ft~}i;f!l;l:2:*afili%, f*iJE~1'f~tts:~li 0 

b) l!fil:ft~f41t:)t* 5 mL ='1:EflmC6.29.3.2) fflJA:ftr:f'l ,fjg_t;l:2:*,:fr 50 kPa rfl!l~f,f~ 
5 min, w;_r_t_fl!l~,'t.tJ<lt#ff,fflJA 5 mL Ef!MC6.29.3.l),:fr 3 kPa~7 kPa E81~;l:2:r ,i-lEflM 
~~?ftt:tl:\, fjgfilfl!lfat ,ll}fflJA 5 mL -;t;.1*';-=f 7j( ,fil~:fr1~;l: 2:rfl!I~ ,_][~~Wfjgfill!fil :ft*W 
at,w;_r_t_fl!l~,*Jflo 

c) *f:®:ii~--1:31!fil:ftf~ :**f:®fflJA:ftr:f'l ,:fr 70 kPa ;l:2:r, Id,( 80 mL/min~ l20 mL/ min B{J?ftt: 
J!fl!l~,:fr 50 kPa E8;l:2:rfl!l2:~f~ 5 mine 

d) B\:M--1:3~~: * 5 mL = ffil:Efl mc6.29.3.2):/JDA:ftr:f'l, :fr 3 kPa~ 7 kPa E81~;l:2:r 1t1{fi!f!tli'.1i7t 
JE:B-B\:M ,*Bl:M~Jfl~~~~~ili:f ,Jfl= ffit Efl mc6.29.3.2);£~~ o.5 mLo 

6.29.6 ~HJT-ZV-~ 

6.29.6.1 Ji'U!H~.iif~f4 

?ftt:~ffi: Ef! MC6.29.3. l) +1]((80+20) ;:itt*f::S: : 5 µL~ 25 µL;ttm't: 35 °C ;B\:Jm~f4:*Jfl~J.li)t 

M; ?ftt:J!j; LO mL/ min o ~7t1*l:~~JIW~~JJl;f'Jt at, PJ:E!li:IJD?fti:~ffi r:f'l 7j( E8 tt{Vtl, ~*Jfl~J.lBtM o 

6.29.6.2 ~19!~~~{4 

6.29.6.2. 1 2RJ'tffil:i!f!tl ff:~ Im El ti-1ti1!#52RJ'tff E8 *f M~:&D~-!f 5f!l :&~t~K, .!Jl* 57 o J; $H~tie r.:u :ff 
mE8~*J.l , ~~~1ft1ttt*ME~f4r$t1iE8~ PJ\Hs E81*\iati'SJ ,:ltt:fitffi'.-!f:i¥J'fi&t:ii o 

* 5 7 ~ 1f\ 35' :t£ a-:i ~ tiE itt ~ l.&: * ~o ~UJ~ )Bl* 

~Pf)f;)g: ~:&:lJt-lf -1., / nm :&:JtiJt-lf -1,,,, / nm 

~ 275 350 

JR ;r! 226 449 

** ( b) :!R:r! 302 45 2 

;ltjt ( k):fR;r! 302 431 

;ltjt (a)lt; 297 405 

;ltjt(ghi)~ 302 420 

tiJJt[l , 2 ,3-c,d]lt; 305 500 
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6.29.6.2.2 :M';!J~tN:rNrJ :6& : 1\irNrJ7JtK11 254 nmo ~lkWil7.k*l: 5h 9='~~-TttFW:Rt, PT zHJJ'tflli:M' ;!J~ tlt* , 

6. 2 9. 6. 3 tffi Ii db ~~ 89 ~ ilitl : tR !@r~ ;f§ e i~ fX. 89 tJt ·t-iI11: m: ffil ' JLt 1$ ::f FrlJ t& Ji' 89 tffi ii * "7Ll 1~ ~ ' f!T ffl tffi ii 
* "7tl m ~ Fl1 t~ iJ R9 P AHs tffi {'ff. ¥-ff?~ HJ q:J M:~ ~.f mtl 1~ , tffi 11*' *JI] 1~ 1~ #X Ji' !JI -;& 5 8 , fl( ft~ #X Ji' )A{~ §.ilj ~ A9 
JilJJr ff , t& (Jc _t tJl iNrJ JE o ~ ei. ii ill¥ f!9 o[OJ JJ\Z -00: C ill~HEif fJO 11 W- !>IHffi , ~J, JJr ll'Ut Ji' 11 ~ * tffi , ~ mtltffi 11*' f#l tJt , 

1iF HUH1Ji~ ~1H& it 

>!PH FLU BbF BkF BaP BP er 

mg/ L µg / L µg / L 11g/ L µg / L 11g/ L 

0.50 5.0 2.0 2.0 5.0 8.0 

1.00 10.0 4.00 4.0 10.0 16.0 

2.00 20.0 8.00 8.00 20.0 32.0 

4.00 40.0 16.0 16.0 40.0 64.0 

6.00 60.0 24.0 24.0 60.0 96 .0 

8.00 80.0 32.0 32.0 80.0 128 

10.0 100 40.0 40.0 100 160 

6.29.6.4 t¥-£?Ntl 7E 
6.29.6.4.1 Jtl:*l: : ~J 1:iJJN&-¥ZSJJJtl:*l:~ g ZSJJJtl:*¥::6&Jtl:*l: o m*l: :m: : 5 t,(L~25 vL 
6.29.6.4.2 eiB'oo 89~~ , $ lf%'1:~89tffiiie i~ oo, filoo 13 0 

5 

2 

a) PAHs :f:EiBH~ WliJ1Jk1!f 1'~ 

tr. it~ i'/!f l!I 

ill_RJI : 

1-;i;+CNPHl: 

2-~:@:(FLU): 

3-;lf#( b)~:~CBbF); 

4-;lf#Ck)~:~;(Bkfl: 

5- ;lf#(a) t!'.:CBaP) ; 

6- ;ljl:Jt (ghi) ::fECBPer) ; 

7- 1$Jt[1,2 ,3-c , <lJi'1::0P), 

5 

2 

b) P AHs :(£ ~ :ll:AU!Hi~ 1!f l' ~ 

tr.it~ i'l!t I!! 

IP 

11g/ L 

6.0 

10.0 

20.0 

40.0 

60.0 

80.0 

100 

6.29.6.4.3 JE·t-i?ttff : tR!@tffiiie * 00 4Hil 5H91~ l¥i st rBJ '1ifU£ tl:l i<BUNLl iJ\t.t-9=' ;ff:ff 89 fil5t~ § fQ fil 5t 
;g ff!\ 0 
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tE~7'~t&Ui!tl5'fd4"F '*~_[Jtff.JiliUjat!'aJ:lg :NPH, 2. 78 min;FLU,3 . 94 min; BbF, 7. 65 min;BkF , 

8. 65 min; BaP,10.48 min; BPer,14.48 min ; IP,15. 65 mine 

tE~Jtf&Ui!tl5'fdtf "F, *~_[Jtff.J-f*l~Htfa]:lg: NPH , 2.38 min; FLU ,3. 74 min;BbF, 7.53 min; BkF, 

8.67 min; BaP, 10.1 0 min;BPer,14.43 min;IP, 15.72 min e 

6.29.7 ~,\!Ht1i: 

*m@•r~~,#~m~~#~W~M~~*m7tff.l~•~oc . *~~*m7tff.l~•~oc#~ 
_!ll:rl'.;(36) : 

:rl'.:~ : 

Po XVc 
Pi = V, 

Pi -;j(~ ~ *ti7t ~-~OC, •&7'Ji*t}'l4lf:fr (µg/ L); 
Po -IQ!ffi¥ItR~M~~-~oc ,.{iL7'Ji*t3'l&fr<µg/L) ; 
Vc -IQ!ffi¥ItR~M~~!;MFP7£~1*fR ,.{i[:lg~fr(mL); 

v,-;J<~i*m ,•f1I7'.1~7r <mL) . 

i.± : lt:ffet tf:l 7j(,jtf 9:t PAHs ~:it,[:,( µg / L ~.l.K ,fg NPH VJ mg/L ~.l.K e 

:flt 191Hll 5t JJotil\~13t *1lxttJ;fiiliil1V % 

2.0 mg/ L 20.5 
NPH 

8.0 mg/ L 12.3 

20.0 µg / L 18.5 
FLU 

80.0 µg / L 15.9 

8.0 µg / L 17.8 
BbF 

32 .0 µg / L 10.9 

8.0 µg / L 11.5 
BkF 

32 .0 µg/L 7. 52 

20.0 µg/ L 11.6 
BaP 

80 .0 µg / L 7.25 

32 .0 µg / L 9.97 
BP er 

128 µg / L 9.29 

20 .0 µg / L 12.8 
IP 

80 .0 µg / L 8.81 

76 

.............................. ( 36 ) 

-1Jl~@) !&.$/ % 

85 .6 

92 .2 

97.6 

94.6 

100 .5 

98 .1 

101 

99.4 

101 

95 .0 

94.7 

93.4 

96.0 

91.5 



'fltl1l!!lm?t :1Jotij;JtJ3t 

NPH 5 µg/L~ 10 µg/ L 

FLU 40 ng/L~ 6 0 ng/ L 

BbF 16 ng/L~24 ng/ L 

BkF 16 ng/L~24 ng/ L 

BaP 40 ng/L~ 6 0 ng/ L 

BP er 64 ng/L~9 6 ng/ L 

IP 40 ng/L~60 ng/ L 

6.30 ~-

6.31 ~jf (b) ~;i: 

6.35 trlif[ 1,2 ,3-c,d]~ 

~:ffieiimrf( 6.29 ff.J~:>Ro 

7. i. u ~.mm-~ 

CJ/T 141-2018 

)t;fff ~~ iilX>ftjfif,\i!&/ % il:hld@ !&.$/ % 

7 18 74 

9 8.6 102 

10 14 103 

10 7.3 107 

10 5.7 97 

10 8.4 100 

10 8.2 104 

* 1Jm *J! JET JfJ ~if§ e ii I ~Hf;{ mt ii m t!iltl JE ~ ~ 1~bj( ».A ;j( ~ ;j( r:p ITT** ' ~ llfW ft '11i!>'.'. 11i.!dl '* * 
~' Ej3 ~xf?ifrt~ ,~ill:WrUWLxf?ifrt1it'Lx.1jrt'L} ,-YE~ , 2 ,4-y~ ,]i ~IDJ5ffi iliUmWfil 0 

::¢:.:1Jm~Jflr~t\H;P:;J<».Jt;J<~;J< rr **, PxllfWft, 11i!>'.'.11i!>'.'.tl! '**~, Ei3 ~xr?ifrt~ ,~ill:?ifrt~ , xf?ifrt 
~, J<.1jrt'L} ,-YE~ , 2 , 4-1~ ,li ~IDJ5ffi1lil:~Wfilff.J t!iltlJE o 

::¢:.1Jm 12 #~~ff.J~1~~t!iltl&t:l.-r&lt)g: >f-*,0.29 µg/ L; ~JlfWft ,0.27µg / L;11i!>'.'.11i!>'.'.tlt , 0.16 µg / L; 
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~*~,0.13 µg/ L; Efl ¥Xt:witi'L1.6 µg/ L; ~m:wit~, 0.39 µg/L;Xt:wit~, O . 73 µg/L;X1i!t'~,0.57 µg/ L;'!lf 
JEIJ$,0.16 µg/L;2,4-1~,l.l µg/L;.li~Jl!L 0 . 79 µg/ LdJHiU!UWl:t,2.1 µg / Lo 

7. i. i.2 mu~ 

;ff® ~5: tUf 3Zl: fj[ , 1r ~ m ;ff , ~5: ~ ffi e ii 1~ 5t ~ , ~jg m A * If* mJ: ii 1~ , * ffl $ fi._ [}I 1bi i!!!tl ( MRM) ~ 

ft'; , itHIS-f* w at raJ 5fll *¥' flE ~ r ~ m fi J£ '/ft 5t m , 7'H:if m M f*1 t:if m mfi J£ :a i!!!tl J£ o 

7. 1.1.3 lit*1J~ll~f4 

7. i. i.3. 1 Efl 11$: e iimi; 0 

7.Ll.3.2 Efl11$m~o+1L 

7.1.1.3.3 Efl®CMZ,®) o 
7.1.1.3.4 mtflfil®m~ (p=20 g/ L) :~~ 2.0 g mtflfil®,J§mi;;J<m~:tt-;m-;ff~ 100 mLo TO °C ~ 
4 °c 1* 1¥ 0 ;s: wr e 1k: j( mm: tf®c 1M 0 

7.1.1.3.5 Efl®CMZ,®>m~Cq:>= 0.1 %) :~ 1 mL Efl®CMZ,® )'T 1 ooo mL'@'.il:mtr:f ,J§mi;;j(JE'@'. o 

7. 1. 1.3.6 :&?-Jt:if fttp~: {gffl 5fdlil~ ' ~lllWfL jliJ:jli!dlL~*~ ' Efl ¥Xt:wit~ '~milit~ ,Xt:wit~ 'x1i!t'~ ,'!lf 
JEIJ$ '2, 4-1~ '.li ~!\} ' iliUmWl:t' 1Hli5tmi;J.t~ ;j\ T 97 % 0 nt#~ffl m ~Jl.;:ff t:if ftt!ffg IatiiE 45 a9 m-frt:if 
fttm~Ml!H1i5tt:iffttm~,mtr:tl:7sr Ef'MMGBW o 
7. 1. 1.3.7 :&?-Jt:if ftt~1i-m~ (p=l 000 mg/ L): $1ifij~~ 10.0 mg ~~~1i5ta9:&?-Jt:ifftt® (7.1.1.3.6), 5t 
JJUJfJEflMC7.l.l.3.l)m~:tt-J£'@'.~ 10 mL tE-20 °C!MtH4-YiCtE 61'-YJ f*J~JE o 

7.1.1.3.8 ;&?-Jr:f!'aJm~ (p= l O. O mg/ L) :%£UT$~ 0.10 mL ;&?-Jt:ifftt~1i-m~ ( 7.l.l.3.7)7'~-1'-

10 mL '@'.il:mt r:f, ffl Efl 11$(7 .1.1.3.1) )£'@'.,WC 1M ftxAHli5t~lt:hl37sr 10.o mg/ L a9t~-frt:if fttm~ o 
7. 1. 1.3.9 ;&?-Jt:if ftt~fflm~ (p = 100 µg/ L): $1ifijf$~ LOO mL ;&?-] rf faJm~ (7 .1.1.3.8) 7'100 mL'@'. 
~mi r:r ,m E¥11$m~(7.LL3.2 > J£'@'. 0 

7.1.1.3.10 Mmtr:tl4:: r'<1i mi;~Ef, ,mi;J.tJc'TM~T 99.999 % o 
7.1.1.3.11 wifm4: : r'<limi;~4:M~4:, mi;J.tJc'TM~T 99.999 % o 

7. 1.1.4 {)t.ff 

7. i. i.4. 1 ~ffieii- *lf*Iatiilf*ffl1~: ~ ll!lt~~r~ 0 

7.1.1.4.2 eiitt: CistEMlt*¥tE (2.1 mm x 100 mm, 1.7 µm)MJt1fil ·!i:e~~~a9eiitt o 
7.1.1.4.3 '@'.~*!i:l O mL, 100 mL,l*e o 
7. 1.1.4.4 ~{ij1;Z,~(PVDF) tt:*:t-\::tttit:ff :JL1"2 0.22 µm o 
7. 1. 1.4.5 -t'lc•!i: i:Ut:ff : 1 mL M 2 mL o 
7.1.1.4.6 *f:ri~*!i:2 mLo 

7. 1.1.5 i{;$ ~ 

7.1.1.5.1 f}Iffl=ff$=f;lja9 100 mL l*eW~*R*~7k*f: o Xt7'1!!:&-~~~1t1ftla9*f:ri~ ,f}I(nJ ;j(*f:r:f:IJa 
A 0.1 mL mtflfil®m~(7.l.l.3.4 )Jm~ o 

7. J. J.5.2 ;j;f:p~T 0 °C ~4 °Cf'4-~i*ff 0 

7. 1. 1. 5. 3 ;ff® tUf 3Zl: fj[: ffl - tX ·ti: ff ~t ff :fill~ ;j( ;ff' ffl PVDF tit Jm :ct tit, ~jg :IJa A~ f* m a9 Efl M 
<7.LL3.l) ,~A.m*f:mtrr ,1~m5tm 0 

7. 1.1.6 ~HJiiV~ 

7. i. i.6. 1 ~ffieli~~~14 

Vltzroffi J\: Efl 11$(7.1.1.3.1 ) ;Vitzroffi B: Efl ®CMG®> m~(7.l.l. 3 . 5) 0 
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VIT:J! : 0.4 mL/ min; ffi:ffi't : 30 °C; Jt!:.:fl: if:: 10 µ L M 20 µ L o 

Vit:z;bffi~~~Eti)\';fill:f£)'f : ~* 61 c 

* 61 i1iE 2W fll~ ~~ 1U5UU~ n; 

a;J l'BJ ¥11El#J ;fij A 

mm % 

:fJHil 50 

3.5 90 

3.6 100 

4 50 

5 50 

CJ/ T 141-2018 

t'lt?#J ;Jil B 

% 

50 

10 

0 

50 

50 

a,~~#~•~••;f§@•~oo•~~#.~••;f§@•oo•~~#~~-~~M~~a•• · 

7.1.1.6.2 &tif~~~f4 

~tal~~ ff :3.5 kV; ~i:ffi'tEt : 120 °C ;H#,i11tiftl 4:i:ffi'tEt : 350 °C ;H#,i11t iftl 4:Vit:i!: : 800 L/ h ; 1ii:ltli'.~ffjJ : 

0. 3 Pa~0. 35 Pa o 

~tootl:iJ :rl'.; : $&J\IZ~rll\f tootl (MRM), 12 #:RP-J El3 $&J\IZ1Kf tootl ~f4 ~* 620 

~$1';~ 
fl.J:/iff; r flHL ft!ff r/iif;r ./ii.:lUl8hl 

CAS ESI 
m/z v m/ z eV 

22 125 .0 20 

*"' 60-51-5 + 230 .l 
22 199.0. 10 

30 123. l 24 
~lli¥lft 1563-66-2 + 222 .1 

30 165.2. 14 

38 79.1 26 
W:W:il! 62-73-7 + 221.0 

38 109 .0. 18 

40 96.1 24 
~i:l$ 1912-24-9 + 216 .2 

41 174 .1 . 20 

38 125 .1. 18 
Efl ~x.Hm• 298-00-0 + 264.0 

38 232.1 14 

24 99.1 26 
lHft~- 121-75-5 + 331.2 

24 127 .2. 12 

30 236 .1. 14 

m~• 56-38-2 + 292 .1 
30 264.2 12 

21 107.1 26 
J(11Lj;t~ 25 05 7-89-0 + 241.1 

21 199 .1. 12 

28 97.0. 30 
1l%!1!$ 2921-88-2 + 345 .0 

28 198.0 18 
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~ 62 (~) 

:&EJiJ,ffj; CAS 
f+f: I*'; Cf l:UL ~IT Cf I*'; Cf .Ptrn tl~ 

ESI 
1n/z v rn / z eV 

24 125 .1 22 
2,4- ~tl 94-7 5-7 - 21 9.0 

24 161.0 . 16 

50 34.9 ' 22 
n: c;r.1$1 87-86-5 - 264.8 

50 37.0 30 

34 93 .0 50 
~J!: iUf.ill~ 529 18-63-5 + 504.l 

34 279.0. 12 

ii: tff-il'. ·* 8'-J:J';; JE~-'f~-'fo 

7.1.1.6.3 t~lt:dll~JH1{)~$tl :l!k 11~10 mL ~ilJtJLt&lXli:.Pftt1JaA o µL.10 µL. 20 µL.50 11L , l OO µ L. 

200 11L ,500 µL,l.00 mL, 2.00 mL.5.00mLfO10.0 mL1~ iJ,fif li: {~fflj:~n1Jl,ffl'i3 1\W 1~ 11JlC7.l.l. 3.2 ) ;fffl 

,f.f~~tl Jl,"!!ieitrln\Gt:&.JlJt-~1J J,10 11g/ L ,O.l0 11g/ L ,0.20 µg/ L, 0.50 11g/ L, l.OO 11g/ L. 2.00 11g/ L. 5.00 11g/ L, 

10.0 µg / L ,20.0 µg/L, 50.0 µg / L t-11100 µg / L ft(],f,if{1f ~HLl mr1i 0 ~ ftlU:&J~LYd~flJ ~ f!{J Jl[iJ!ff ·* {X_t,fjlj!J!iJ 

~. ~B~~il~ Ft9•W~~~*~ · ~Mmft9~-t:&.~~-*~·~~~*~~-
7.l.l.6.4 fFp~ylJ!IJ~ 

7. 1. 1.6.4. 1 n:t1'+, ~Iw:lltJll.!Jt A{Jf'I': rfi!i ~ m~ {5l:6&~~:?R1ttt-117tHr dt· ~_a~n:t*F _t:tn r1J11J ~ 0 

7.1.1.6.4.2 nil~ ft(]~~: 12 #:t<I1JFl9 MRM n if~ , !J"l1¥1 14~1¥! 25 0 
1. 08 100 1. 07 

o. 80 1. oo 1. 20 1. 40 ntrBJ/ min 0. 80 1. 00 1. 20 1. 40 lltfBJ/ min 

a ) *mi¥.J MRM ~if!E (230.1 > 199.0 ) b) * m 1¥.J MRM ~ ii IJ] (230. 1> 125.0) 

100 
1. 34 

100 
1. 34 

1. 20 1. oo 1. 20 1. 40 1. 60 ntrBJ/ min 

a ) ~!1Wi:Pti¥.J MRM ~ii!E C222. 1 > 123 . 1) b) P~ Pjlj ft 1¥.J MRM ~ i~ 1J1 (222. 1> 165.2) 
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1. 39 
100 

1. 39 

1. 20 1. 40 1. 60 JrtrBJ/min 1. 20 1. 40 1. 60 Jrffn]/ rnin 

a ) ~~tl!1¥J MRM ~i'i!'~ ( 220.1 > 109 . 0) b) ~~tl!1¥J MRM ~i'i!'~ (220.1 >79.1) 

00 16 'Mi:'M!:~1¥.J MRM ~i'llfOO 

100 
1. 87 1. 87 

1. 60 1. 80 2. 00 2. 20 lrtraJ/rnin 1. 60 1. 80 2.00 2. 20 lrtfBJ/rnin 

a ) ~-fti~1¥J MRM ~ii~ (216.2> 174.1) b) ~-fti~1¥J MRM ~ii!E C216.2>96.1) 

00 17 ~°*1fi¥.J MRM ~i'llfOO 

2. 18 100 2. 18 

2. 00 2.20 2. 40 JrtrBJ/ min 2.00 2. 20 2. 40 lrtlill/ rnin 

a ) lj3 ¥xHJiH~ 1¥1 MRM ~ii 00 (264.0> 232. 1) b) IJ3¥xtMi~ l¥J MRM~ii !EC 264 . 0> 1 25 . 1) 
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100 2.22 

2.00 2.20 2. 40 ll'fra /min 2.00 2.20 2. 40 11trBJ/min 

a ) .1/it.lHJ'H~ag MRM ~iii!IC331.2> 127.2) b) .1/i t.!l:Mi~ag MRM ~ iilII C 331.2>99.1) 

100 2.59 

2.40 2.60 2. 80 11trBJ/min 2.40 2.60 2. 80 ll'fraJ/ min 

a) )(;fliJit~ag MRM ~ii!E C 292.1 >264.2) b) )(;fli)~~ag MRM ~ii lIJ (292 .1 >236.1) 

00 20 xtiii'it~i¥.J MRM @.iif 00 

2.84 100 2.83 

2.60 2. 80 3. oo 11trBJ/min 
2.60 2. 80 3. oo 11trBJ/ min 

a ) x!i!f~ag MRM ~ii!E C241.1 > 199.1) b) x!i!f~ag MRM ~ii lII C 241.1 > 107.1) 

00 21 ~ 1\[ ft} 1¥.J MRM @. iif 00 

82 



CJ/T 141-2018 

3.00 3. 00 

2.80 3.00 3. 20 lltj'BJ/ min 2.80 3. 00 3. 20 ntrBJ/ min 

a ) iHE~(l{J MRM ~ii!E C 350.0> 198.0) b) iHE~(l{J MRM ~ii!E C 350.0>97 .0 ) 

00 22 ~HE•J¥J MRM ~i~OO 

10 3. 17 100 3. 17 

3.00 3.20 3. 40 RtfllJ/min 3.00 3.20 3. 40 lltj'BJ/ min 

a ) 2, 4-iiti(l{J MRM ~ii!E C219.0> 161.0) b) 2, 4-fiti(l{J MRM ~ii!E (2 19.0> 125 . 1) 

00 23 2,4-~J¥] MRM ~i~OO 

3.41 

3.20 3. 40 3. 60 ntrBJ/ min 3.20 3. 40 3. 60 ntrBJ/ min 

a ) .li j(, Jl)t(l{J MRM ~ii!E C264.8> 37.0) b) 2,4-fiti(l{J MRM ~ii!E (264.8>34 .9 ) 

00 24 .li i\: i!ffia9 MRM ~i~OO 
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3.64 

3.40 3.60 3. 80 Btrill/min 3.40 3.60 3. 80 Btrill/ min 

a) 1~ !0ro ll~Et-J MRM-g._i~lilC504.1 >279.0) b) )~it *i ll~£(.] MRM -g._ i~ Iii (504. 1 > 93.0) 

7.1.1.6.4.3 JE·~?tt!T: i'lH.Jli/F IPJ~~ MRM ~i~ OO i:p 8{)~ 1¥1 Bti'BJ fDt#{iE~rxtitthJE·~?ttJT 0 

7. 1. 1.6.4.4 JE M?f i'JT: J~ ,fffiM; o IfFli~ g i9Jiftltl M#ic jf{ UI~ Iffi1fl, * W ~ Iffit~1:£,fffi 11$. f#! ~ ...t.1!f ,'f:l if§ fE. I'!{] 
.&!: :I: t:& N o 

:(:£it!: fi ff: @i 5t i'JT Rt , 4fi: :ftt if§ [n] ¥ 1* Fl{] .tf: @i JE. ll.i!! i'JL :ff!! J& 10 % ~ 2 0 % Fl{] tf: @i it!: :fr )JO ,fffi @I ~11: 5t ;fJT " ;E' @I 

~11: -'¥/F:tE 70% ~130%1tHfil r9 , PJ 15e:ffl I fF tllJ ~~JE:I:, Ej)(;*ffl r9 fj7* JE:I: o 

7.1.1.7 ~~it1l 

ll<tf: 9=1 ~#~~Fl{] .&t::m~ocH~ !ll :r\: C38): 

j:~ i:p : 

2 x CA - b) 
p= 

k 

P - 7J<tf: i:p ~#~~A{] .&t::mz:&oc . 1Ji1.ft7J-O\'.J"R:4il:Tt-< .ug/ L); 
A- 1.Kt# 9=1 ~~i:p ~ ~xt !E. 8{) ~ * ~ 1fil fR: 
k - ,fffi i'1$. f#! ~ A{] *'4 $ ; 
b -i'ffiil tlll ~~ 8{JAAIJ!e; 

2 - f#i:ff: /J;/ r ,7j(,f$ffi~f*fJUP@l~:ff: o 

7. 1. 1. 8 ~ W It ;Ji~DtHdfi It 

........................... .. . ( 38 ) 

7. i. 1.8. 1 rrr ~ oc : 7 1-~!.J€t~iftl~ J£ gI(i:JJ< :IJatjt# rfb, ~ ~ ~ H{] :IJatjJtN :7-J l o. o µg/ L fa loo 11g/ L Bt , ;i:t 

if§ xt i'ffi rt ili6 ~ lfl * 6 3 0 

ffi xHi l1!: 1ffie ii: / % 
fB( {IJ!ijfJl 51' 

Jmti i:&Ji 10.0 11g/ L )JO .fii;&Jjt 100 µg / L 

** 1.6~4 . 2 1. 4~3.l 

r!;J: nrlH't 1.1 ~4 .7 0.67-5.0 

~~~ 1.9 - 5.7 0 . 9 1 ~8 . 8 

.~ 1~ )¢ 0.65- 4.2 0.85-5.7 
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* 63 ( ©;) 

;f§X>f t jfif,\i!&/ % 
{i!t!IJ!iJ ili?t 

)Jo tiJ\~~ 10.0 p.g/ L )Jo tj~~ 100 p.g/ L 

EfI ~ X;f :wit~ 4.4~ 9. 0 1. 7~ 5 . 5 

~1ft:wit~ 2 . 1 ~ 6. 9 1.9~ 9 . 2 

X;f :wit~ 2 . 3~ 7. 8 0. 73~ 5 . 9 

27(:.liLf'~ 1.1 ~ 4. 5 1.1 ~ 4 . 7 

*~!!!$ 2 .6~7. 5 1.6~8.4 

2 ,4-$j 1.2~8. 2 0 . 87~ 5 . 3 

1i~!ffi 3 . 1 ~ 7. 7 0.78~ 7 . 0 

~it§ID)'g~ 3 . 2~ 10 1.5~ 7 . 8 

7. i. i. s .2 <t ufU oc : 7 -t-~ ~ 1l wa J£ ~;fill ~oc ITT ;J< ~;Jc ili r ;J< 5fll tt IXX1 ;J< t o ti-*f: &1 , ;a; @l i& * fftl, * 6 4 0 

* 64 12 ~~g;um~tf:~ ~1~t-.J1i~li 

Ifil l&.$/ % 
{i!t!IJ!i) ili )t )Jo ti\~~/(11-g/U 

Jj(ltl(Jj( tf:j)7j( ~~7j( 

40.0 68 .3~ 11 1 52 . 8~113 71.2 ~ 120 

-** 80.0 63 .9~112 61.0~ 108 68.4 ~ 105 

160 56 .9~106 59 . 1 ~ 105 64 . 5 ~ 112 

3.50 70 . 5~ 113 79 . 6 ~ 101 77 . 2 ~ 118 

q;l:~ft 7.00 70 . 6~ 103 80. 5~98 . 3 74 . 5~110 

14.0 74 .0~ 10 1 81.0 ~93 . 3 74 . 0 ~103 

0.500 76 .5~ 100 74 . 3 ~ 107 72 ~ 100 

&:&:-1.l! 1.00 62 . 1~ 96 . 2 61.3 ~98. 6 62.0~ 97 . 6 

2.00 72 .1 ~ 106 75 . 3~95 . 7 72 . 1 ~ 97.1 

1.00 62 . 5~ 123 78.0~ 119 76 ~120 

~~$ 2.00 78 .5~ 123 86.4 ~ 119 85 . 9 ~ 123 

4.00 86.4~110 86.6~116 86 . 8 ~ 120 

10.0 65 . 8~ 98 . 7 66 . 0~ 101 66.4 ~ 90 . 9 

EfI ~ X;f :wit~ 20.0 66 . 1~ 98 . 9 6 5.4 ~ 98.4 6 5 . 9 ~ 100 

40.0 65.4~107 66 . 2 ~93 . 0 66 . 0~ 102 

125 70 . 9~ 99 . 9 75 . 7 ~95 . 8 75 . 8~ 104 

~1ft:wit~ 250 60 . 2~ 94 . 3 75 . 2~ 96 . 3 68. 6 ~ 99 . 9 

500 69 . 3~ 98.4 69. 0~ 98 . 0 6 2. 1 ~ 102 
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* 64 (~) 

Ifill&.$/% 
'flt 191Hil. 5t JJll tT> i:& ffit I C µ g /L ) 

7j(~7j( tB )7j( ~ fMl 7j( 

1.50 68 . 6~ 114 63.7~ 121 68. 9~ 1 01 

Xf:wlt~ 3.00 68. 7~ ll2 69. 6~ 101 62 .2~96. 6 

6.00 6 9. 5~ 1 28 6 2. 2~97. 7 6 8 . 7 ~97. 6 

150 80.2~ 1 03 67. 6~ 103 77. 8~ 1 00 

J(1;'Lfl~ 300 70. 2~93.8 58. 3~98. 2 6 6 . 6~ 96. S 

600 5 6 . 3 ~9 3 . 3 59.4~83. 2 54 .9~98. 1 

15 .0 7 3 . 8~ 1 05 7 3. 9~ 102 7 3. 4~106 

!l7Erf!$ 30.0 7 3 .7~106 74. 2~ 102 73. 8~ 1 00 

60.0 74. 2~ 1 06 73. 8~99. 2 73. 8~ 1 06 

15 .0 8 7 . 2~ 1 03 90. 2~ 103 84. 2~ 1 03 

2, 4-$i 30.0 90. 3~ 1 02 90. 3~ 103 90. 0~ 1 07 

60.0 90. 3~ 1 06 90.1 ~ 106 90. 1 ~ 1 04 

4.50 88. 5~ 1 06 8 1. 5~ 106 7 2. 9~ 1 07 

1i1Rlffi 9.00 89. 5 ~94 . 9 8 5.4~ 101 83 .4~99. 9 

18.0 70. 6~ 1 05 7 0 . 6~ 99. 0 71.4~ 100 

10.0 68.4~96 . 9 53. 2~96. 8 9 7.8~ 1 03 

1flHit~@~ 20.0 6 8 . 7 ~97.5 68. 9~104 5 7 . 2~ 99. 7 

40.0 67 . 9~ 1 11 6 8. 6~105 67. 9~104 

7. 1.2.1 ~jijffi[E 

* 1J i~dfilJE T ffl 111!1 t!r~ Jtl(. IE\. ffi e ii m 1!!!1 JE :lnHft; 1~ Jk A A ;j( ~ ;j( r:p El9 15!£ Ef !E_ ' 15!£ 15!£ ii! ' * Jl~<>rt ~ 

• ' Ef3 £:>rt~• 0 

::zfs::JJm~m'f'-~~1~;.kffi.Jt7J<~7J<r:f l5!£s !E_ , 15!£15!£1!'! '** ,xt~• , Ef3 £xt~•El91!!!1J£ c 
;ffJtl(.;j(~ 100 mL ~·~ 1.0 mL1!!!15£ , ~m~il:]g 2 µLat , ::zfs::/Jm:&i1££~1!!!1~:5:~,1Jt]g :15!£Ef !E_ , 

0.14 µg/ L;l5!£15!£i!'! ,0.43 µg/L;>f;* ,0.29 µg/ L; Ef3£:>:t~•, o . 24 µg/L;:>tt~• , 0 . 10 µg/L" 

7. i.2.2 mu~ 

*~rfi••~m•~fi*fflll!lffi$ltlttt*~ffl ,~A~-J£•tta9~mm~~Gm~•~-J£~ 

rR , w :tt E\. :me ii ttB-~ , m :kJ:fi :Ytoc ~ 1!!!1nm1'T 1!!!1 J£ c 
:k.Mftoc~Wtta9mg7'J :~m•~~~•~•~~~•El9•~~,~m~a•ME19~#~••~ 

}Jjt,.;kMr.u#NiJ!tlta9•~JtJ;tM-*>'~ *HiE tftKEl9ft,Jt:&i:k~®: 1£tK7'J 52 6 nm c Jii:Q 526 nm T~ 
attft Jt ,1J!!1:S:Jt£~tft5¥.ocrm~1!!!1• ,Jtft5¥.JJt5jf3'•:S:~iE t~ o 
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7.1.2.3.1 ~2( :~2t, £t!i:!Jt:*'TM~T 99 .999 % " 
7.1.2.3.2 tt~2t: it2t ,£t!i:!Jt :*'TM~T 99.999 % " 
7. 1.2.3.3 W11t!.\2t: :22t ,J:&l$1t, 'T1AL 

CJ/T 141-2018 

7.1.2.3.4 :&P-J¥filitl'1Ffif£t~: ~ iMl1i.9:Ef EE,, 11i.9:11i.9:{~L5f.*,Xf~~, f!:I ¥>if~~ 1¥Jffilitl'1Ffif£t~ " ffilit 
;f,if,fif£t ~ 9=1~~Ji:5t83 Efr ii: rt JJt jg: jlij: Ef EE,, jlij: jlij: -!l 5¥ll 5f, *jg 200 mg/ L, >if~~ 5¥ll f!:I ¥ >if~~ jg 

loo mg/ Lo tiE#~JfJrfJi!f:Jl~;f,if,fi!Jm EfriiE-=f5 831filitl'1Ffif£t~M!fH1i:B-l'1Ffif£t~ " 

7.1.2.3.5 f!:IM:eif£t!i: " 
7.1.2.3.6 =lit:®f£t~(l + 1) 0 

7.1.2.3.7 Wlf.J:eif£t!i: " 
7.1.2.3.8 IID:ffi¥~tt: HLB ;fi (60 mg,3 mL) Mft1fil·l1:e~~~l¥JIIDffi¥~tt " 

7.1.2.4 {)[.ff 

7. i.2.4.1 2tffietf{x:: Ji~:t£!'f7rilfu:9Je~ 0 

7.1.2.4.2 ;k;J:§j[;!Jt;f<it!i!tlff.CFPD) " 
7. 1.2.4.3 e iitt: HP-5(0.3 2 mmX 30 m, 0.25 µm)Mft1fil ·l1:e~~~1¥Jeiitt " 

7.1.2.4.4 ¥¥o~ffii::2.5 Ll,/Z~MPffii:o 

7. 1.2.4.5 ~il:ffii:: 10 mL" 
7.1.2.4.6 rt~ffii:M:Jl£;~UJJt1*';,t'."'f :10 mL 
7.1.2.4.7 IID:ffi¥~~!L 

7.1.2.5 *f ~ 

7.1.2.5.1 ¥¥&'bl¥J*•mzm 2.5 Ll,/Z~MPffii: o ~m~:&P-Jt£;J<9=1T~J£ , ££1:.~-. ;J<¥¥*•Emz 

~A-J£il:=lit:®~~~pHmT:*'T 2" ~*·*~-~-{t~B3*¥¥~ . ~~~-tt~~-~* 

'TtfL 
7.1.2.5.2 ¥foo~JH'T o °C ~4 °Cit~ilf!:;('f ,g·~J1:HrfJJUzllll!l=Jt!i!tlJE o 

7.1.2.5.3 ¥foo~tm9.tlll!:1i(lJzjij 5 mL f!:I M5¥1l 5 mL£t!i:;j(, )(f HLB;fi (7.l.2.3.8)J1:!:1'Jffl{t " b\¥foo~ffii:9=1 
~ 100 mL __tri~, kJ 2 mL/ min 1¥J;lfrEJ!1M:i:H£ffl{tl¥J HLB ttJl:tfr'M• " M"•ie¥E Jij~2(,~"f HLB 
:fi e JfJ 1 mL f!:IM + Wl!Jl!lf£t~(7o+ 3o) ,{)EfillPlUff'T HLB 1J>:fi__tff{J:f~t!i!tl~li:5t , £2[J1:!:11- 3 l)z.~~{)EM 
~i11f ~rt~ 'W9=1" ~{)EM~rt~ ,jf,'iE~~ LO mL" .t'f;J<;tfo'/¥?!.llTrJi,J:&)IGXf;j(;tfoJJ:tfr:ct~ .~Jl:tfr 
!ID ffi ¥ ~ 91: :fl!! 0 

7. 1.2.6 ~HJTZV-~ 

7. i.2.6.1 2tffieti~~~f4 

Jl:t;t(o P ilfu)Jt: 250 °C ; fit!i!tl ff.ilfu)Jt: 250 °C ~ 300 °C; ~2(,;lfrtil:: 15 mL/ min; it2t ;lfrEJ!: 75 mL/ min ~ 
80 mL/ min; '.22(,;lfrEJ!: 105 mL/min~ 120 mL/ mino 

Jrilfu:f£!'f:Wftifilfu)Jt80 °C,ilf!:M'l min,r;J 10 °C / min Jr~ 23 0 °C,ilf!:M'4 min " 
7.1.2.6.2 ;f,if,fiatJ~l¥J~illtl:~ 7 i'-10 mL~il:ffii:9=1,1i(l)zf1t1ifftfJOA 0 µL,25 µL,5 0 µL,1 00 µL, 
200 µL, 500 µL5fll l. OO mL~tJL~;&P-J¥filiJ;f,if,fif£t~ ( 7.l. 2.3.4 ) ,Jijf!:llJ$+Wlf.Jf£t~(70 +3o ) ,'i£~~ 

~uoc, ~illtlnM1Ftt*:vum~ " ~m~:&P-Jt1Ffi* :vum~ 1¥JrtJJt§il,~ 65" * ~~rtocb\ 1££ JU f.111¥JJ1Wf J'f, * 
lJz __t m t!i!tl J£ " kJ e ti~ w f9' jg w- ~H,;r, , kJ rt oc jg~ ~H,;r, , ~ illtl t,;r, m Rt! ~ " 
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ti f1t *>itl ~ ¥-& 1;&Jjt / ( m g/ L) 

11& 8.!U 11&11& ~ ** q:r ¥ xt irnt:i~ 

0 0 0 0 

0.50 0.50 0.50 0.25 

1.00 l.OO l. OO 0.50 

2.00 2.00 2.00 l. OO 

4.00 4.00 4.00 2.00 

10.0 10.0 10.0 5.00 

20.0 20 .0 20 .0 10.0 

7. 1.2.6.3 *F ifh yl]lrj JE 
7 . 1. 2 . 6 . 3 . 1 :it!: *F , *t r.W 6lt J..9:! Jii I'!{] *F ifi1i A t.# :it!: *F :it!: fi iY!ll JE ;;it!: *F :Ji , 2 1.t L , 

7. 1.2.6.3.2 eit~ A{]~~, :li#:1Hll~:&FJl'!M~i1H~'!.il~ ,.!J1~ 26 , 

i,Jt~Jj : 

1-jlij(Ff!B,; 

2-11&11&~ ; 

14 

12 

10 

8 

6 

3- %* ; 

4-EJ3¥xt~U~ ; 

5-xHlf~ , 

2 

2 4 6 8 10 12 

3 

5 
4 

14 16 18 
ttrai/min 

xH~li'4 

0 

0.25 

0.50 

1.00 

2.00 

5.00 

10.0 

7. 1. 2. 6. 3. 3 JE f:f:Jt ;fjf : ~ t'iH~ {1f. e it ~ r:p ~ill :5t A{] {5iUW Rt foj ' 1i}H JE 1# ilJlHJ\ tF r:p i_§_ :5t ·~ mt 0 ~ ill :5t ili ~ 
JrliJ! ff jg : 15JCEf £k , 159: 159: ii! , 5J; =* , if! ¥ xt ?rt ~ , xt ?iifi: ~ o ~ iH :5t $ ~ 11* 1¥1 at fBJ jg , 159: TI £k , 1. 4 4 min ; 15)1: 15)1: 
{!! ,5 .62 min;5J;51-!:, 12.47 min ;q:l¥xif,gJit~,13.52 min ; xHfi:~ , 1 4 . 1 2 min o 

7. 1.2.6.3.4 5E:l::5ti!f, H;t~tt o 

7. 1.2.7 ~~t+• 

~tt~~m:lltw~m~~~*FH~*F9=t~m?t~~ .~~7E•*• · ~*F9=t:&FJmt•~N*•~ 
:r:~(39) , 
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:tt r:f: 
p, -w:¥¥ r:r:&~ l\fr:S:moc ,!ji f:fl: /9~£4lt7rcµg/L>; 

p,, -l'ff>¥¥ rr ;&~ l\fr:S:moc , !jifli:/9~£ 4lt 7f- Cµg/ L); 
h , -W:¥¥ r:f:&~~ r'"1i ,!ji{ftCmV) ; 

h, ,-,fff> ¥¥r:f ;&~~ r'"1i ,!ji{li:Cm V) ; 

V i - ,fff> ¥¥Jit¥¥f*fJl , !ji{il/9 ~71- (µL); 
V z -~JtRnl[f*f,R ,!ji {ft]g~7f-(mL); 

v3 -W:¥¥J1t¥¥f*fJl ,!jitir/9~7f-<µL) ; 

v4 -1Jt~JtRl'f>J 7](¥¥f*fJl , !ji fli:/9~71-CmU " 

7. 1. 2. 8 *"f ~Ji ;i<101t WA Ji 

::¢:. 1Jm~~ s -t-~~~~iiE ,fffiitEJT 1~ffi_x>JTff>fi'fi~ 5fll:iJL :hl:J@l i&-*~* 66 0 

flt 1\i!Hll. :tr :J:m t~iti:.lfl / ( Jlg/ L) i11X>ttY.fft{fi!~ / % 

40.4 28 
lftEf .!E. 

162 27 

30.4 14 
lftlft-R 

122 28 

46.4 28 

-** 186 24 

10.0 18 
Efl ~X>t~-

40.0 21 

13.0 16 
X>t~-

52.0 24 

a. ~~ rmi&•~~~-~~mmi11 ~ . 

7.2 *~ 

CJ/ T 141-2018 

•••••••••••••••••••••••• ( 3 9 ) 

~:htl lfil t&.$/% 

87. 9 

90.6 

86.2 

97.0 

98.9 

107 

98.0 

103 

99.2 

114 
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7 .5 2 '4-iiti 

7.6 -til 

7.6.1 ~fflm~ 

* Jf 1! J;J.)£ T fa§ IQ! :t§ $'I&/~ ffH~. ii-Elt~m nntl )£ m\:. 1;11; ;J<RJtJj(. ;j( 9=' ~ -t ~ 0 

J1s:JfmmJf!Tm\:M~*RA*S*9='-ta~005E o 
;ffl{l(;j(~ 1 ooo mL m~~ LO mL ¥j!tlJE,!l!UJ1s:Jf1!:i:1££:t&nutlE!t:S:mJJtj; 0.2 µg / L 

7.6.2 mu! 
;j(~r:j:l ~-t~flt C1g IQJ:,f§$'I{l(;ff P]Uft , m= ~ Efl t;Gi')tfil?,, i'Jtfill~i&m~ ~ ~)£ Pfs:fR '*Jfl~:,f§ B ~ 

.::§ £00 ff 71-~ , k.L Eltii it j; :t& ¥j!tl ~ , Xf ;j( 9=' ~ -t ~ ut fr JE •!:'£ 7t ;ff( 5¥0 JE ii: nutl JE o 

7.6.3 m~HQ~f4 

7.6.3.1 ~~:~~,~Jlt::kTW:~T 99.999 %0 

7.6.3.2 -t~tff>mr11: IQ!f:zls: 0 

7.6.3.3 Eflmi::Bli~o 

7.6.3.4 =~Eflt'iG:'Bii~ o 

7.6.3.5 ~1-t~lltHjl;]m~<p=30 g/ L) :~I& 3.0 g ft~~~1-t~®~jl;j,f§~;J<m•,1f~~~lOO mLo 
7.6.3.6 :fut®: ft~~ 0 

7.6.3.7 -t•tff>mfriHi-m~(p = LOO mg/ mL): m11fff~I{l( 10.0 mg ~-ta:tff>mo~ ,fa§ Efl mi:(7.6.3.3)m 
•,1f5£~~1omLo m#~JflmWA~~m~Elt~~~~mm~oTo~-4~~-~~o 
7.6.3.8 -t•tff>m~,mm~<p= 100 µg/ mL) : f$I{l( LOO mL -tatff>mfrlHi-m~(7.6.3.7)T 10 mL ~~ 
mi:r:j:l ,f§EJ3W$(7.6.3.3)JE~ o 

7.6.3.9 XJk~®~ji;]: tE~~:J? 9='T 450 °C;l;t!j~ 2 h,ftT-=f1i~9='1i-Jfl 0 

7.6.3.10 ~~tf£t~Jll:GF/F(ct>=47 mmL 
7.6.3.11 IQJ:,f§$'I{l(;ff :Cl8 ;ff(200 mg,3 mL)W:Affil•l:'Ee~~~~IQJ:,f§$'I{l(;ff o 
7.6.3.12 ,f:(mtff>mm~: ~Jit= TE'.lUPFTBJ\)W; 4-1JOi\~(BFB)m~ ,fa§ Efl W$(7.6.3.3) WC1M 0 

7.6.4 {)(a 

7.6.4.1 ~ffi'B~-Eltiilf~Jfl{~ :~ffi'Biif~m:B-A~ :B-mt:/~:B-mt:Jl!:~ P, PJfi!F:ft-#1! o Elt~f~)ft;~ it 
-=fit~- (El) ,tff>m it ~e~il:j; 70 eV o 

7.6.4.2 Biitt: HP-5ms(250 µm X 30m,0.25 µm)W:Affil •l:'Ee~~~~Biiffo 
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7.6.4.3 ~;f§$'.}jj(!i& JL 

7.6.4.4 mux15C 
7.6.4.5 Wi!:Jta, 10 mL 

7.6.5 ~~ 

7.6.5.1.1 @:Rl'f1J-T~i¥J;fff-f:!,l))t~Jtli*~*+ Jh o ~*~1i1L~!t i¥J7J<.tif:R1, 4'ij: 1 00 mL )JOA@: 2 ~Ji~ 
1-~~~<fi*J~~~ (7 .6.3.5) ~5l !t , {!})JO A:/it~ (7.6.3. 6) 1JWJ11 pH {i[;J\r 2, ~}J Jt.7J<.;J;+ Fl"J 'i: iim ~iffff~ o 

7 .6.5. 1.2 *~fil R"Ji'+ JhEiZ ft 14 d i*1 :itHT ~ ;f§ $'. ljj(tJ16l!:JllL ¥ ljj(~ {itf :ff rW l'fl l))t~ Jta r:p 'r 0 °C ~ 4 °C 
i~ WK'. JM :ft 1* :ff , ft¥ 1jj( fil 3 o d i*1 ilJ!rJ 1E o 

7.6.5.1.3 i'+JhtN6l!:W:t&IXF8 5 mL q:IM:(7.6.3.3);fll 5 mL £4: 7J<.,xt C1s ~;f§$'. }jj({:f(7.6.3.ll ) .ittfi 1~ 

1L 1jj( 1000 mL 71<.tif:, t:J lOmL/min 1¥Jlili:i!:ii:tt~m1k.1¥J C1s ~;f§$'.}jj({:f ,.Jttfi@~ o @~j.3$)§ ffi m 
l=( ux-=f 1ML ;:g 10 mL =• q:i ;l;iC (7. 6.3.4))t 3 IX ?Jl;Jm PJZ ~Hr C1s ~ ;f§ $'. ljj({:f _t R"J 1# yl)!rj ~_§_)t '?Jl;Jm~ ~ 

:7CJJ\.~~<fi*J (7.6.3. 9)-=f iJk, Wit# ~J':&%!if'"§' r:p o ~13U>l~t&%!i ,J=H=!t q:i ;i;ie (7.6 .3.4) JEW~Lo mL E 
Jj(t$if 7!F, , Ei1:r4:.f&'.f/fiHM[~it c 7 .6.3.10 HJ.:~, N.ltth [!IL) ;f§1{-:Jt)( o 

7.6.6 5HJTil7~ 

7.6.6.1 f=(;f§f:!,J,f~;;;\J~{!:j: o 

.ltt t¥ D rflil. !!!'.: 2 5 o °C d~!t Ef, iJiE i! : 1 m LI min ; .ltt t¥ 7J ;r\ : /F :5t YJlt .ltt t¥ ; .ltt t¥ ii: : 1 ,u. Lo 
ftY/iliif~ff: f}Jfti:fyfli\_lf 80 °C , t:J 20 °C / min :ft yfli\_~ 260 °C o 

7.6.6.2 &til~;;;\J~14o 

Jm@.tf rflil.lf: 150 °C; l*Ff 1JJj(yfli\_lf: 230 °C ;f~!ftu~yfli\_lf: 250 °C d=JW!n:r\: :izH:f~ T- Jlii:ilJ!HSIM ) ; t~ 

fif ~-=f (m / z));] 100, 272, 274 ; 14HfiJ~JE: 5 mi no 

7 .6 .6.3 1!1!F8 i3t {1/::fffi i11=14'f~ (7 . 6.3 .12) xt15l.:6~·~ ~~.itt fi:@1!f ' 1~ liU R"J '5c$1f ~ T $,If m~ JE~ *, ~ YJIJ J1L 
::i:ffi lfli.11~ !9J:i~15l. l'r~~ir~* 0 

7 .6.6.4 t~ll db ~~ i'!"J~jffrj: llR 8 /j'- 10 mL ~•mi:' t& lJ\ ll1iftl to A 0 ,u.L, 20 µL. 40 ,u.L. 100 ,u.L' 200 ,u.L' 
400 1..tL,800 .u-L fo 1 ooo .u-L t!ttffiltftfflm~ c 7.6.3.8), ffl Efl @iJ!: C7.6.3.3) JE~, tfil6-J, WCi!JrJn!Gmti!: t&lf 
.)tf.Jlj]g 0 mg/ L,0.20 mg/ L, 0.40 mg/ L,1.00 mg/ L,2.00 mg/ L , 4.00 mg/ L. 8.00 mg/ L ;fDlO.O mg/ L i'!":) 

tffill~~1Jmr~ 0 ~JIR 1 µL,~ P,~J':&lfM {f£ ¥U~ i'!"JJilJ! ff: ,f&tj( r.VUIJ!iJJE 0 12..( ~ i~~ 1'!9 ~ liiHJ~]gW- *t~ 'mi 

i!:t&lf ]g:fl*:fffi ' ~jffrj;f,~il db ~~ 0 

7.6.6.5 t4'J1YIJ!iJJEo 

7 .6.6.5. 1 :itH¥: ~if JltJJl!~H9t¥ ®~ P,~ 15l.~5ttJf ~f41U1<.lttt¥.ltth¥1J!iJJE; .ltttt it: 1 t..tLo 
7.6.6.5.2 ~~~ i~OO :-t!t i'!"Jtffill~ i~OO, Vi!. 00 27 o 

-'F!i 

50 000 

40 000 

30 000 

20 000 

10 000 

6 7 8 9 10 

~ 27 -t j(:fff-ii ~ ig 00 

11 12 

etrBJ/min 

7 .6 .6.5.3 JE·~ 5ttJf : tR~1* 00 at !'SJ, ~tffill~ 00 tt tf:j(,1iifJJE 1~11J!!Ji~t¥ r:p f1l5tftmi o 
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7 .6.6.5.4 J:£il::B-t9 : 7'H:ir,m " tlHJ.!-t•~flE~ -=f (m / z 7'J 100) e iirb! ITT th! WfJUt!:frJ:£il::B-t9 " 

7.6.7 ~J,\BH!.ey€$~*j! 

~Memrh!ITTm:B-WmM~m~~L~W~mm~~-t•ITTMil:mJJt,N#~W*~~-t•ITTM 
il:mJJt " ;j(~~-t•ITTMil:mJJtit~%:t\: (40 ): 

p ........................ ( 40 ) 

rt:~: 

p -;t~~-t•ITTMitmJJt .•11I7'J~3'l4lf7r <mg/L); 

P1 -Mt:ir,$~~L~ W ITT-t•ITTMil:mJJt .•11I7'J~3'l4lf7r<mg/L); 
V1-¥.Jtk~J:E!ifkiITT~fJl •• {i;:7'J~7f- ( mL); 

V -;j(~ITT~fJl .•&7'1~71-CmL) " 

7. 6. 8 ;fff ~ Ji f~lli fiM Ji 

7 .6.8. 1 *1f W 1t: 6 -t-~~~:B-JJtl tootlJ:££tll:;j( ,;j(.;j(, W !Jt;f!J 'if IXXJ;j(:IJa t:ir,~ d1i, ~:IJa AM#~ ll'fJ mJJt ITT 
-t~Mg,mm~at ,Jtffixttg,m11lfl~m* 67 c 

iilxttij;ft{lij;&/ % 
:iJP tij;j:&~ / (vg/ L) 

~'1\7j( 7j(~7j( tfj ) 7j( ~WJ7j( 

1.00 1.3~ 5. 2 o.7 ~8 . o 0. 9~8.3 1.8~ 7.l 

9.00 2.1 ~ 7. 5 2 . 5~ 11 1.6~ 11 2. 5~ 14 

7 .6.8.2 m11JU1t: 6 -t-~~~:B-JJtl tootlJ:££tll:;J< ,;J<•;t, w i;J<;f!J 'if IXXJ;t:IJa tg,~ ifli, ~:IJa AM# ~ll'fJ mlt ITT 
-t~Mg,mm~at ,Jt@ll&-$%* 68 c 

@] !&.$/ % 
:iJP tij;it.~/ Cvg/ U 

~'1\7j( 7j(~7j( tfj ) 7j( 

1.00 83.4~ 100 8 7.4~ 11 5 76. 9~ 100 

9.00 83 .0~ 110 83 .6~ 1 09 83. 2~ 11 4 

7.7. i.1 ~mm~ 

*~mmJ:ETm~:.m•~~:.memM•m~J:E~•~JtRJtJt•Jt~ITT•~• o 
*~mmm~~•~JtRJtJt•Jt~•~•ITT~J:E o 
;ffl{k;j(~ 1 000 mL m!;M~ L O mL tootlJ:E ,ll!Ll*~m:&i1f£f&:tootlMil:mJJt7'J L O µg /L 

7.7.1.2 mll! 

~W]Jj( 

81.6~ 1 00 

84. 6~ 112 

;J<~~ ITT•~•1Bl Cis ~ffi¥-ltkttll.&llf.I ,iY!m=• Ef:I %t~M, ~fill~g£m!;M~ ~J:E ~fJl, *ffl~ffi 

E ii -'B t!B tt :B-~ ' !;,( M ii fF 7'J f&: tootl :ff ' xt ;j( ~ ITT • ~. J1t fr):£ ·tt :B-t9 ;fp ):£. tootl ):£ c 
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7.7.1.3.1 EJ=11W:eti£iL 
7.7.1.3.2 =~EJ'l~:eif£11L 

7.7. J.3.3 =/it:® o 
7.7.1.3.4 :JG;J<Mt®ffl: tEJ::b~iPr=f 'T 450 °Cnt~~ 2 h,If:Yf:J;lff r=f* J§ o 

7.7.1.3.5 MtftMt®ffli11t?tllCp=30 g/ L) :f$!& 3.0 g Mtf~Mt®ffl ,J§£ill:;j(i11tJW ,jf~~~ 100 mL 
7.7.1.3.6 •YE~tff>l1tri~: IQ!f* ,£ill:J.tj(:YW:~'T 98% o 

7. 7. 1.3.7 •YE~tff>11t~*i11t?tll (p = LOO mg/ mL) : $-!if« f$J& 10. o mg fl{] •YE~tff>l1t ri~ ( 7. 7 .1.3. 6), J§ 

=~EJ'l~(7.7.l. 3 .2 )i11tJW1fJE$~ 10 mLo ti'f#itJtlr!H!~J't.~tff>l1t!f&JJ.ifriiE~fl{Jtff>l1tiW?tll o :y~20 °C 
~f4~W¥.t-f*ff:,-f*ff:M 61'-J} o 

7.7.1.3.8 •YE~tff>l1titJtliW?tllCp=lOO µg / mL) :$'6fijf$J& LOO mL •YE~tff>11t~*iW?tllC7.7.l.3.7) 
T 10 mL $i1Jfir:f ,Jtl=~ EJl ~(7.7.l.3.2)JE$ ,t~~ o 

7.7.1.3.9 ~4.:~E\.,£ill:ltj(:YW;~:Y 99.999%0 
7.7.1.3.10 IQ!ffi¥I&tt :Cigt£(200 mg,3 mL)W;}t{fil·~e~~~fi{JIQ!ffi¥l&tt o 

7. 7. 1.3. 11 ftl1ttff>l1ti11t?tll: ~jt=: TJN(CPFTBA) M 4-fffi:jt*(BFB)iWHJt ,Jtj EJl IWJ'IB ffj!J 0 

7. 7. 1.4.1 4.ffie ti-Efrtiir~m1Y:: 4.ffi e ti1Y: m JtJt.~ Jtmt:I~ Jtmt:Jt!:¥¥ r::r, J:JJ ;f£}j; 7t-mL Efrti1Y: m 7t 
l'IB~~-=f~~~(EI) ,{ff,/1t~~e~:E:7'J 70 eVo 
7. 7.1.4.2 eift£: IQIJE;f§}g(5 %*¥) EJl ¥~if~~, *_m*]g 30m X 0.32mm X 0.25 µm;W;}t{fil·~e~~ 
~fi{Jeiitt o 
7.7. J.4.3 IQJ;f§¥J&~jf o 

7.7. J.4.4 im:DJ:{~o 

7.7. J.4.5 Jll~* o 

7.7.1.4.6 j($:E:*¥¥'W 0 

7.7.1.5 *f~ 

7.7. 1.5.1 DiZJ§ff$f:J;lfl{Jtf.elJZlliiPfi*~¥¥® o ~*~1f~ ~~fl{J;j(¥f at ,<Bj: 100 mL DiZ:IJOA 21/§iMt 
f~Mt®ffliW?tll (7. 7 .1.3.5) Jm~, ~:IJOA=lit:® (7. 7.1.3.3) 1ffel1) pH {l[!J1 T~T 2, !iiJ Jl;j(¥f fl{] 1:: !f&J~M o 

7. 7. 1.5.3 ¥f ® fm!lJ:Jll!.: 1i(fjcJ§ 5 mL EJl W$(7. 7 .1.3.1 ) ;fO 5 mL £ill:7j(, )(;j" C1s IQ!ffi¥J&t£ (7. 7 .1.3.10) Jt!:if 
rn-ito !& 1 000 mL;j(¥f,r;J 8 mL/min~l o mL/ min fi{Jl'JiE:i!.ii:iii'.£.ns{tfi{J C1s1Qlffi¥J&tt,Jt!:1'J'M~ o 

¥'M~7'G¥EJtlim:4.DJ:f1J1t£ 0 J§ 3 mL =~EJ'I ~(7.7.l.3.2)Jj-ljct)t;JmPJUft'T Cig IQ!ffi¥l&tt__tfl{Jf~{!tl~ 
mJt, Bt;Jm?tlli'.£x;tMt®fR<7. 1.i.3.4)f:J;l ,ii1f ~~~'Wr=F 0 ~mimHJt~~ .m=~ EJ=1 ~<1.1.i.3.2) J£ 
$~ 1.0 mLo 

7.7.1.6 ~HJTZV.~ 

7.7.1.6.1 4.ffieii~~~f4 o 

Jt!:¥f Pl1fi'ilt:300 °C;~E\.l'JiEJ!:l mL/ min;Jtl:¥f1:f:J:t :Jtl'JiEJt!:¥f;Jtl'JiEtt7'J 20: l;Jt!:¥f:E::l µL o 
7f-l1fi'i;f£}j; :Wftifm'iJ.t 80 °C ,-f*M 2 min,15 °C / min 71-m'i~ 280 °C ,-f*M 2 mine 

7.7. J.6.2 J.ifrii~~~{tf o 

l2!1&i&ffm'ilt 150 °C; ~-=f~ CEOm'ilt7'J 230 °C dHWi~m'ilt : 280 °C d3Wi1:f:J:t: :®1¥~-=f JJ;i{!tltl; ~flE 
~-=f(m /z) : 97, 197 ;fO 314o 
7. 7. 1.6.3 itJtlft 11ttff>l1ti11t?tll (7. 7 .1. 3.11) )(>f {Y:ff·~e~Jt!:1'J~:i!f .1~¥U fl{] !!<:lit~ -=f-=f:'.J.tDiZijj JE~ >K, ~ JJ!U 
Di1.1B:~fiffeltl1r Efrif{'O'I~;f'~ii~:>K o 
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7.7.1.6.4 fffi{1f:fltj~fl{J&'.f'dlltl ,.!fX. 71- 10 mL ~m#li,f&ZX/1*'.PJIJ~.lfX. O mL,0.10 mL, 0.20 mL.0.50 mL, 

LOO mL, 2.00 mL fO 5.oo mL $YE!l!IJf tffi l'11dtJ=l'mn~ , ffl ft' MJ:E?§, .@C 11JU nX:$YE!l!IJf 1:&oc7t~O ::J.J o mg/ L. 

1.0 mg/ L, 2.0 mg/L,5.0 mg/ L ,10.0 mg/ L, 20 .0 mg/L fll 50.0 mg/ L R{]fffii1f'-* :7r]i~{~ 0 ~.lfX. 1 ,u.L :i1! 
t4' ' :J1H!U& oc }A 1££ ¥0 rco ITT Ji[Uf: ' 1:& {X r. tJ LifllU JE 0 ])), E i'15' * ITT P(t1] m -01L'fg W-* .f j ' k'J • YE • 8{] &!: :ii: At oc :'h ;fl 

* tffi , ~ tlltl tffi l1*' flt! ~ o 

7.7.1.6.5 ttri~?fllUJE o 

7. 7. 1.6.5. 1 mt$ , ~:ld:~~f fl-91'$ Jfi n: ~~7tfff :5ld4 ...tVUfllrJ Ji'. o :iltt$:W: , 1 1,(L 

7.7.1.6.5.2 e*OO 8{]~~ :$YE!l!IJf 8{Jtjlf e *OO' IJlOO 28 0 

11. 5 12. 0 12.5 13. 0 13.5 14. 0 

fftfa]/min 

7. 7. 1. 6. 5. 3 7E ·~i 7t tfT : i'LHJlH~ 00 Bt !'SJ , J::i tffi ll i~ 00 :i1! fr tU:Jt , .Pfil 7E 1~ ifllU it tt 9=' ~.El 7t ·~ &!: o =$ YE !l!iJf 8-9 1~ 
MRti'oJ:'.f;J 13.0 min o 

7. 7. 1.6.5.4 JE:il:Jttff : )'~tffi i* o tLH@$YE!l!IJf ~#fil ~ .Y Cm / z 7'J 97 ) e i'15'mi 8{] P(t1] Jl\I {J[:iltfrJE:il:)ttJr o 

~••YE•~•*R{]~Jl\ImM~*fltl~...t~m~*m•r:f•YE• R{]&J::mAt oc,wttw mJ.Kt$9=' • 
YE !l!iJf 89 &!: :ii: At oc o 7)( tt 9=' =$ YE !l!iJf 8-9 &!: :ii: 1:& oc tt W IJl J:~ < 41 ) , 

.. . .................. .. . ( 41 ) 

J:~ 9=' : 
p - 7j( t$ 9=' $ YE !l!iJf A{]&!: m z:& OC , lf!. {.fl jg~ 3'Z '&fr (mg/ L) ; 

P1 - J:Atjlf tltJ ~Jt r.1t ili 8-9$YE!l!IJf 89EJ::il:Atoc ,lf!. {iL7'1 ~~4lJ:n< mg/L); 

V1-$.lfX.?~J:E~J§ R{]f;<js:;j'J{ , Jf!. {}I :'.f;J ~:fr(mL); 

V -7j( ;j:t8-91*fJ~ ,Jf!.faj,J~:fr(mL) o 

7. 7. 1.8. 1 ~ !&.' oc : 6 1-'!k~Ii][)t~rJ ifllUJEtil!:7.k , J.kzl*J.k, ili ! 7j(f11 Pg; IXXJ7j(J1otffit$ Jh , ~ )JO AM# /F ml At OC 
8-9 =$ YE !l!iJf i'ffi i'l fG ?~ Bt , ~ fi3 x;f tffi ll imJ ~ fil * 6 9 o 
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i11xtt~l'ftm~1% 
)Jot~lt~/(µg/L) 

;iJl;j( ;j(ltl(;j( ti:l)Jj( ~W]Jj( 

0 .8 2~ 2.00 3. 2~13 2.7~ 7.0 4.0~9.2 4 .0~9.4 

8 .80~ 10. o 3. 9~ 8. 9 3.0~ 23 2.8 ~ 18 2.5 ~ 8.0 

7. 7. 1.8.2 fllifU]Jt: 6 -t-~~~:frJJtlmti££tg7j( ,J./(SJ.k' tB )7j(;ffi tr IXXJ 7.k:IJa i'1F:W ®' ~ :IJaA M# ~ fP] ~]Jt 

a9'rlHE~i'1Fflm•at,J't@li&$..fhl,* 10 . 

@] !&.$/ % 
)Jot~Jt~/(µg/L) 

~il\Jj( Jj( ltl(7j( ti:l)Jj( 

0 .8 2~ 2.00 73.7~ 104 76.9~ 104 72. 7 ~ 10 6 

8 .80~ 1 0. o 73.7~ 107 70. 2~92 . 9 75.1 ~ 91.2 

7.8. i.1 ~fflm~ 

*fr*•~Tffl~ffi-*l•ffie•*~~~-~J.kRJ'tJ.kSJ.k~a{]x$~ . 

*fr*~ffl"f~M~J.kRJ'tJ.kSJ.k~~$~a9~~. 

~*7.k:W 1 ooo mL ~~~LO mL tootl~,!11Ll*fr*:li11~A.&tootl m:t•~JJt]g 0.4 µg/ L 

7.8. 1.2 !*!! 

~WJ7j( 

7 5 .0~ 104 

7 4 .8~ 130 

7.k:W~ ITT x$f'tffl ~ffi-*tEllJkllN' EfI IW~M' ~H#,·~~~~~$.Fr'i ,ffl~~~7H.&tootlff.a9•ffie 

•«~ft~~-~M~$~~•ffiemtt~a9~m~~~~~m~ft~tt:frm;fp~•:frm . 

7.8.1.3.1 Ef:IM:ei~£tg . 

7.8.1.3.2 Z, Bl'f:ei~£tg . 

7.8.1.3.3 ~® :1ft~£tg . 

7.8.1.3.4 ~®fg.(<p=0.5% ) :* 5 mL ~®C7.8.l.3.3 ) ffl£tg7}CfiiHf~ 1 ooo mL. 

7.8.1.3.5 ~®:1ft~£tg . 

7.8. i.3.s mtflfil® . 

7.8.1.3.7 x$f'M1Ffl®: ~f*,£tgJJt:k"f~~"f 99 % • 
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7 .8. 1.3.8 x1\tt'Mff>;1f~*nHtll (p = LOO mg/ mL) : ;1fufij :f$~ 10.0 mg ITT x1\t t'Mff>;1f p~ (7 .8.1. 3. 7), Jij 

Efl W$(7 .8. L3. Uft}ftil1f JiU@'.T- 10 mL ;@'.:;:mt 9=' o T- o ·c ~4 ·c !&.'M1*1¥, 1*1¥W:I 6 -t-~ o ffE#~Jflrn 

WA~~;1E~M~~ITT~;1fft}.,ft}~~Efl!W~ZM . 

7.8.1.3.9 x1\tf',Hff,;1f~Jijft}.(p= l OO µg/ mL): ;1fufijf$~ LOO mL x1\tt'Hff>;1f~*fi}•(7.8.L3.8 ) 

T- 10 mL'@'.it*ff9=' ,JijEflW$(7.8.l. 3.1);;:£'@'. o 

7.8.1.3. 10 tt~:it:l:t~ff: ~lm·Z~CPTFE), Jl1£ 0.45 µmo . 

7.8.1.3.11 !ID:flf~~tt: HLB(200 mg , 6 mL)~Jt1fil·~e~@$5&ITT IIDffi-¥~tt o 

7.8.1.4 {)t.ff 

7.8.1.4. 1 ~5&-ffi'BitHL 

7.8.1.4.2 ~!l~*tlil1ff . 

7.8.1.4.3 'Bt~tt: Crn tE C4 .6 mmX 150 mm,5 µm)~Jt1fil'l''te~@$5&ITT'Bi.ttt . 

7.8.1.4.4 IIDffi-¥~Y&lto 

7.8.1.4.5 '@'.~mi: 10 mLo 

7.8.1.5 *f~ 

7.8. 1.5. 1 DiZJfl-T/$-T;li ITT 1 L l*'BW.~mi*~;JcW o 

7.8. 1.5.2 :f¥. ifb1*1f: rPJ ;j(:f¥. 9=' 1JaA=itt® (7.8.L3.5)1ffil:P pH {1[1J\T-@$T- 2. ;ff 7j(:f¥. 9=' *~ ~~, PJ:fmA 

~ 0.02 g ITTm~lfiL® C7 . 8.L3.6)-*i*-Tf1t . ;J<:f¥.T- o ·c ~4 "C:iM:WJ4'~1*1f o 

;J< :f¥. ITT ffi !11: :Ell!D\Z ti: 7 d pg Jt!: fr , ffi !11: :Ell!FP ITT i5t M • DiZ ti: 3 o d pg Jt!: fr too1 J£ o 
7.8.1.5.3 :f¥.ri~tm!lt:Ell!:{i(t'lcjij 5 mL EflW$(7.8.L 3.l))fU 5 mL ~;j(,X;J HLB t£ (7.8.l.3.ll)Jt!:frfiS{to 

~ 1 ooo mL;j(;f¥. ,~ 8 mL/min~lo mL/ min ITTV!E:i!.il!i:l:t~~rnitITT HLBtE ,Jt!:fr i'~. i'~7'E$,6Jij 

~E\.~-=f;J\ff o ffl 3 mL EflW$(7.8.L3.1 )5}{Xi')tJmllJkllffT- HLB t£J:ITT1~tlil1~Jl5},V!EJ!~ 0 . 5 mL/min~ 

1 mL/ min, i'JtM•i&x;J<?i!rt ®if! -TJt, -fr 1f ~ m!!f1i If 9=' . ~ i'JtM • m !!f1i, Jfl Efl M C7.8.L3.l) ;;:£'@'. ~ 

1.0 mLo 

7.8.1.6 ~HJiiV~ 

7.8.1.6.1 •ffiett~~~14. 

vrr:zroffi: 65%1*f9' zB! c1 .8.L3.2> )fp 35 % f*fR~®m• c1 .8.1. 3.4> m-fr 0 

Jt!:;f¥.~: 10 µL;ff#li'i: 35 °C ;~!J~*tlilHffi'.*: 213 nm; i'JtJm~ftf: *ffl@$lti'JtJm, VIT:J!: 0.5 mL/min o 
7.8.1.6.2 l'ff>;1ffiil~ITT~llltl :~ 7 -t- 10 mL ITT'@'.~*ff,ii({X;1fufijf$~ o µL,50 µL,0.10 mL,0.50 mL, 

LOO mL, 2.00 mL )fU 3.00 mL x1\tf',Hff,;1f~Jijft}.(7.8.l.3.9) ,Jij EflW$(7. 8.l.3.1);;:£'@'., WGl!JtlnX;x1\tt't 

M:E:mlt:5t~U~ O mg/ L, 0.50 mg/ L,1.0 mg/ L,5.0 mg/ L,10.0 mg/ L,20.0 mg/ L )fU 30.0 mg/ L ITTTiF 

;1E~~m• o ti:~5EITT'Bi.t~#~,*~mltM~~~ITT~ff{i(t'lcJ:m~J:£o ~'Bi.t~ITT~D\Z{I[~~ 

~Ti> , ~x1\tt't M~mlt~~~Tff> ,~llltll'ff>;1f fiil~ 0 

7.8.1.6.3 tlil15E . 

7.8.1.6.3.1 Jt!::f¥. :~!lt:Ell!MITT:f¥.ri~*~~fX:ff5};fff~14Jt!:frtlil15E o Jt!::f¥.:E:: 10 µL . 

7.8.1.6.3.2 ei.tl!IITT~~:x1itt'tITTTff>;1f'Bi.tl~L.!Ti!J~I 290 
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~51.~ : 

1-J( i1Lli~ , 

0 2 4 6 8 
lrtrBJ /min 

7 .8. 1.6.3.3 J£ ·t:t?t;f!f = tLHt.!itffi{#.~ it l~Hll?t fi"Ji:* m Rt 101, ~J£ 1#rffirJ -ii\;t-F r:p m?t·t:tmt 0 

7. 8. 1 . 6. 3. 4 J£ :m 7t ;fff : 1'Hffi ~ti o t!HJ.li x .:~Lj;t~ ~ 1'Hi yffirJ:6~ A"J nlnJ £\I rn :itt 1-T J£ :m rffirJ J£ o 

7.8.1.7 !i1i~it• 

CJ/T 141-2018 

m•~~~~~mrnMI~~~~m~~m•r:Fx•~~mt•*oc.wtt• m#~r:Fx•~~EJ: 

A*N o 1](~ r:f x1fi:t~8"Jml:A*Nit•J/lJ:~ C42 ): 

Pi XV1 
p= v 

.............. .............. .. ( 42) 

:i:tr:f: 
P -#~r:fx1fi:t~8"J EJ:A t:&oc,-!f!.1ii. 7-1~~'8J frCmg/L) ; 

Pi - M;fffi{#. fftl ~__t ~ ili fi"Jx J¥: t~A"JEJ: :m* oc , -!f!. fll:j;~~mfr Cmg/ U; 
V1-¥~i1JlJ£~)§ fl"J1*tq , -!f!. {ll: j;~fr(mL); 

V - 7j(;f4:8"J1*fR ,-!f!.1if.7-J~ft-CmL) o 

7 .8. 1.8. 1 ~ !&,' N : 11 1'-~ ~fr!~ ?t:iJrj rffirJ }E~~7j( , Jj(1~7]( , ili r 7j( ;J'11""g; IXXJ 7j(JJO;fffi;J;$@i , ~)JO A i%'i 1~ lh§ # /F [nJ 

1:& N A"J 2R J¥: *1Hffi{1f.i~11Jl Rt, ;tt;f§ xtfffi {#.i\iff ~ 'JV& 71 o 

;t~ xHiF 11t1Jiffl :& I % 
1Jll tf-1,f( Jl'. / (.ug/L) 

t iH;j( ;j(1E(;j( i±l };_)\_ ~IXl];j( 

5.0 0 . 23~ 9 . 6 - - -

10.0 - 0.4 1 ~ 15 0 . 7 1 ~ 13 0 . 53~27 

50.0 0.15 ~ 1. 6 0 . 11 ~ 11 0 . 14~ Ei 0.14~ 16 

7. 8. i. 8 .2 ii iifH oc = 11 1'-~ ~ ~ ?t-1iU rffi~ J£t~JK , 1]( tJJR7)( , m r * t o ff IXXJ 1]( :1Jo tffit-¥: £ . ~ :1Jo A i%J 1~ p;q tr? ::f f\°!J 
?:& N ~ x .. tHffi ii?~ y{}l Bt ' ;It @] ~:IC -'¥ 'A!,* 7 2 0 
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:J:mt~ltlV ( f'g/ U 
Mu)( 

5.0 92 .6~ 110 

10.0 

50 .0 95 .6~ 106 

7.9 ~f.lH!it~ 

~ffieii/ lf!lfRmtii1id:li: 7.1.1 E19~:s:R . 

7.10 ~*j~ 

~ffiett/ lf!lfRmtttmtt; 7.i.1 El9~:s:R . 

7. 11 O~lljfJf} 

~ffiem/ lf!lfRmtttmtt; 7.i.1 El9~* · 

7.13 .lilt"fi 

7. 14 1ittt~ 

7.14.1 ~-=ffSiif5!-~~~*~$~]ii 

7. 14.1.1 ~.mm:~ 

@] !&.$/ % 

7j(~7j( tB )7j( 

70. 9~ 1 0 1 88. 9~ 11 5 

78. 4~ 1 08 7 0. 3~ 111 

*flmm~Tm•remmoo~~•~*R~*•*~El9•~• ­
*fl*mm'T~•~*R~*•*~•~•El9oo~ . 
;ffJt!:*l:il::lg 25 µLat ·*fl1*:ii=1~~¥j)tlmJ:il:7tEtjg 0.044 mg/ L 

~**l'~El9~~~~00M•~~nmtt~.~*m~~flmJt!:flfi~ . 

7.14. 1.2 l*ll 

~ fMl 7j( 

77.7~97.6 

71.4~ 1 01 

•~•rt~t&·11:q1.uiE!9ril¥5fll~1Ji!~.J&~l'Jlt&·11:~si El91til!ff!l ,Tm'T~J1B!:~mmri:u, 25 ·c attE;t ~ El9 
miwoc~:k . *m•retim¥j!tl~at,;t*l:~El9•~•5¥0~11M~•r11JH~~ttf!¥ot~;~~tt-tl*l>nt:t5t~Jt1:AIW 

98 



CJ/T 141-2018 

~-=f:X~:B-~ ¥~C m:B-~tt5¥1lilii::f?tt~11.$;) ,i'lHIS:B-~tt><t *~r a9*5¥1l JJ~[j'IJ Jt!:fr:B-~, B :B-~ a9~~ -=f 
?ftt:~~~~-=ffll!lM¥~~1-tn1tM ~~~$a95.i®, rnH1*i5t~Ji!U~1-tn1t11£~~$a91k, m ~~~i!f!tl~U!tl:l:*f'P 
~ ~ -=f ~ll:B-a9 ~ ~ $ , J&:U 1i! 1t M a91* 00 at i'aJ Jt!: fr J£ ·r:t:B-flr , i;J 'Bi~~ ITii fJtii,Y; ~ ~ Jt!:fr J£:1: i!f!tl J£ o 

7. 14. 1.3 m1f1Hll~f4 

7.14.1.3.1 ~2t:~2(,~J3t:k'T:ii,Y;~'T 99.999% 0 
7.14.1.3.2 ~Jii>f"t~®il"Jm~ Cp = l g/L):~~ 1g~{"t~®$1"J,J§~1km~,jffit;ft~1 ooo mLo 
7.14.1.3.3 1i!1tMtff>l1t&1:1J1!11*,~St:k'T 96 %0 
7.14.1.3.4 1i!1tMtff>l1t~*m~[p(C3 Hs NOsP) = 1 000 mg/ L]: /1tlifU~~ 0.1 00 O g 1j! 1t Mtff>l1t ri~ 
(7.14.1. 3.3), J§~Jkm~.fr)E~~ 100 mL,'T 0 °C ~4 °C-Wi'H4-~~Jt1*1¥o 1t#ill!J§rf1'18*:1ftff>l1t 
!Im Eft iiE ~ a9 ti> 11t m ~ 0 

7.14.1.3.5 1i!1tMti>l1till!J§m~[p (C3 Hs NOsP) = 10.0 mg/ L]: /1tlifU:f$~ LOO mL 1i!1tMtff>11t~*m 
~(7.14.1.3.4 ) 7° l oo mL ~:l:mti:f ,J§~1.KJ£~ o tf;l;J§atWG l!JL 
7.14.1.3.6 1t1A1-tfE!lm~ cc = 30 mmol/L): ~~ 3.37g1t1A{tfE!l ,J§~1_/(m~ ,)£~~ 2 Lo 

7.14.1.4 fSl.a 

7.14. J.4.1 ~-=fB~{~ o 

7.14.1.4.2 ~~~i!f!tl~L 

7.14.1.4.3 ~~-=f:B-flrtt: lonPac AS 19(4 mm X 250 mm) ,:ii,Y;Jtffil•rie~~~a9:B-f!rtt o 

7.14.1.4.4 ~~-=filii::f?tt: lonPac AG 19(4 mm X 50 mm), :ii,Y;}tffil ·r:Ee~~~a91*f?tt o 

7.14.1.4.5 1t~1-tfE!l$1*i)t~Jt-'.E~:ii,Y;·r,te~~~a9$1*i5\:;~£1:JtlL 

7. 14. 1.4.6 ~~ rfll!i!Jtl ~: ASRS-300 , :ii,Y;Jtffil ·rie~~~ a9fll!l!J!J ~ o 

7.14.1.4.7 ft;~k,-:~\';:Q~~:JE::fttJEfr,JL 1~ 0.45 µm o 

7.14.1.5 f.'.F~ 

7. 14. 1.5. 1 J§~1kirf1$11ff,-=f ,ig a9~'1'4mi:*jl~*'f &1 o gi *1ki:f a9~~~~3i!l1i!1tM a9 :B-~ '*~ gi *1k 
*'f ri~ at, mz:tE*'f ri~ mt i:r toJdltit~f"t~®il"Jm~ c1 .14.1.3.2> '*~ 0 

7.14. J.5.2 *'fri~MT 0 °C ~4 °C {lf~~Jt{lj!;::(¥,{lj!;::(¥Wj 14 d 0 

7. 14. 1.5.3 *'f ri~ tuf;Qllll!: 7k*'f*~,ig ,J§ ft~ :r\u~~ (7 .14.1.4. 7) Jt!: ff u~ o ~ 1.K*'f i:f 1¥:tE:1r VL!fmfi 
.f4kat, D\Z)'G ~~ C1s IJl!I ffi¥~tt)(f 7_/(if;'f tuf ;Qllll!~Jt!:11-i!f!1)£ ; ~ 1k*'f i:f B'=tEJK~ mg fi .f4k at, 1k*'f D\Z)'Gf&Na 7JM 

W~l'fttffi;Qllll! ,~J§ft~:r\u~~:Q~Jg)ttfri!f!tlJE o 

7.14.1.6 ~HJiil7~ 

~Jjt$1*i)t; $1* i)t ~ ?ftE :J!: 1. 0 mL/ min; $1* i)t ~~Et: 30 mmol/L; fllJ l!Jtl ~ ~ ?ftE: 75 mA; Jt!:*'f 1* 
fJt: 25 µL o 

~ 8 -i'-1 00 mL~:l:ml:,1i(?'lz/1tlifU:f$~ 0 mL, 0.50 mL,l. 00 mL,2. 00 mL,4. 00 mL, 6.00 mL, 
8.00 mL5¥1l l O.OO mL 1j! 1t Mtff> 11ti\l!J§ m~ (7.14.1. 3. 5)' J§ ~ 1kJ£~, WC l!ltl nX; 1j! 1t M~St :B-;EU Jg 

O mg/ L, 0.050 mg/ L, 0.100 mg/ L,0.200 mg/ L, 0.400 mg/ L, 0.600 mg/ L, 0.800 mg/ L 5flll. OOO mg/ L 
a9tff>l1t¥ »~m~ 0 ~ m~~Et)}..11£ JU~ a9Jl(Viff '1i(?'lz_tt!Li!f!1J£ 0 !;) 1i!1t M a9 ~ ITiifR (:ii,Y;~~ ) 7'1W>*-tff>' Efr 
:I:~ Et Jg~*- ti> ' ~ l!ltltff> l1t fftl ~ 0 
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7.14.1.6.3 ~~).!illJ~ 

7. 14. 1.6.3. 1 :ittt;p: ~4f tm9J: :E!I!Fn 8~ Jj(;t;p J'i!t;:ittt;p, :ittt;pf*fJ~ :7-J 25 µL , 

7.14.1.6.3 .2 ~ iB'OO 8~~~: J'fi:it ~8~tffiil~ t~OO , IJlOO 30 0 

0.0 

i~RJL 

l-1il ll JW.¥, 

2.5 5.0 7. 5 10.0 12. 5 15. 0 17. 5 

i*li'! l1'frBJ/min 

7. 14. i.6.3.3 J£ ·r17t1ff: 11HJMffirt~ t~ oo r:p •it~ 8~1* m st rBJ :ltth7E·r17t1ff 0 

7. 14. 1. 6. 3 .4 JE :§i 7t ;J:ff : 67~ tffi 1:L tlHJ! J¥: Id. Mf ~ ~ $ o(<!J D!Z A~ ilii iID t~ W: ilii r'"D :it!: fi J£ :§i 7t ;J:ff o 

7.14.1.7 ~~it• 

J:~ r:p : 

A - b 
p=-­

k 

p - 7j(;j:;p rF J'fi:it~~Jffi::l:t:&Ilt ,Jfl.1iL7g~ S;!: &:frCmg/L) ; 

A - 7jc;j$ rF J'fi: it ~x;f m 8~ * llff f.H (1.LS X m in ) W: ili! r'OD (µS) ; 

k - tffi {1/= f#l ~ ~ #,'t $ ; 

b - tffi 111= f#l ~~~Re o 

f§ xHiF lfHJ1iil lU % 
Jmtlft it!i' I C mg/U 

ftt\ 7j( Jj( iJlj( J.k 

0.100 1.7~ 6.l 1.3~12 

0.900 0 . 34~4 . 8 0. 44~ 8.4 

100 

............................. . ( 43 ) 
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Ifill&.$/% 
jm t1d&!Jt / ( mg/ L) 

~11\7j( 7j(ltl(Jj( 

0.100 86. 5~ 104 83.4~ 10 7 

0.900 89 .1 ~ 10 3 93 .8~ lll 

7.14.2.1 ~JIB'~~ 

*fr*•~Tm•re•*~~~•m*R~*•*~~•~•· 
*fr*~mr~•m*R~*•*~•~-~~~. 
;fflt!:¥f:i:7'J 20 µLat ,*fr*~1~~Z!l!tllllt:i:~Et7'J 0.032 mg/ L. 
~*¥¥~~f~~~~M·~~ft~tt~,~*ffl~~fr*ittfifi~ . 

7. 14.2.2 ~l! 

tfj ) 7j( 

89 . 9 ~ lll 

89.o~no 

w ~ •* ~t&·tt:fl.'!5¥. ~ 'ffl.¥5fll ~¥, ~ -fllt&·tt$lt5¥. ~1tif ~,Tm r-M~ mm1ftl, 25 ·c at:fr1J<. 
~~m•Et$lt* · *m•rem*~~~'*¥¥~~•~•5fll~~~•r~~-~~~~lt!:A~•r 

x 1* 71-• * ~ < EB 71-• tt 5fll 1* t? tH.Jl$: > , tro.ir 71-• ttxt * • r ~ * 5fll fJ T IP1 lt!::fl- :B-• , * m ft!,~~ Z!l!tl tt­
lt!: fi~ Z!l!tl ,fflMt&rft.~;fp~7j(:Jgfl}1:_~, EB frll1Mff.~1~~~~ft!, ~1fW:, Ji:iiW~. ~1* 00 atraJ lt!:fi~ 
·tt:B-m , Q,( ett~ WfF-§,X;~r'"1Jlt!::f.:Y~;;:zoo1~ . 

7.14.2.3 iitjfln;!l~fJ.j. 

7.14.2.3.1 ~~:~~.~Et*TM~T 99.999%. 
7.14.2.3.2 Mtf-tMt&.ff'grf;.~(p = lg/L) : ~Itk 1 g Mtf-tMt&.ff'g ,ffl~7j(rft.• ,,fflll*'f~ 1 000 mL . 
7.14.2.3.3 ~&.ff'grf;.~[c(Na2C03 ) = 8.0 mmol/L]: 11['5.fij~Jtk 0.848 0 g 1ft§&~~&.ff'g ,ffl~7j(rft.•, 
,fflll*'f~ 1 ooo mL. Ji:r~~~mi~ . 

7.14.2.3.4 Mt&rft.~[c=90 mmol/L] :ItZ 5.0 mL ~ME®<Pzo = 1.84 g/ mL) ,:frTltJTimW~·t.ftf1JOAtuf 
)'G36§~~;;:£11i:J_/(~~;j)f ~, it1$~'..¥:ilift ,~ !ltrf;.~~f$~ 1 000 mL ;g;;:mi~ ,ffl~7_/(~;g. 
7.14.2.3.5 W~atff,11trfb: lll!f:zls:,~Et*TM~T 96% . 
7.14.2.3.6 -~-;fff,11t~*rft.~[p ( C3 HB N0sP) = 1 000 mg/ L]: 11['5.fij~Jtk 0.1 00 0 g W ~-;fff,11[ ri~ 
(7 .14.2.3.5), ffl£i!VJ<.rft.•,ff~;g~ 100 mL. T o °C ~4 °C-Wi-tft~i!1£7't1*1¥ . ffE#~fflm1!'fJl.~tff, 

m ~ 1llt iiE 45 ~ tff, mm~ . 
7.14.2.3.7 -~-;fff,t}t~fflrf;.~[p(C 3 HgNOsP) = 10.0 mg/ L]: 11[1ifijf$Jtk L OO mL -~ atff,11t~*rft. 
~(7.14.2.3. 6) r 100 mL ;g:i:mi~ ,ffl£i!i:J_/(~;g . rf;li fflatWG1!Jtl . 

7.14.2.4 f>l.a 

7.14.2.4.1 •reiifY: . 
7.14.2.4.2 ft!,~~Z!l!tlff. . 

7.14.2.4.3 ~•r:B-;fRtt :A Supp5-150(4mm X150 mm) ,§,X;~{fil·tt~~~%l~:B-;fRtt . 

7.14.2.4.4 ~•ri*f?tt :4/ 5G 1*fflff(4 mmX 50 mm) ,§,X;~{fil·/1:~~~%l~i*f?tt . 
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7.14.2.4.5 1Wmtl:6&: MSM II ft~tL1Jmtl:6&+ MCS =~fti/ttL1Jmtl :6&~;;!t{fil•t'f:~~~ ~~ i¥J Mmtl:6L 
7. 14 .2.4. 6 it~ :i:Ui ?,lf, =iii: Ft'. Jil'J mt , JL 1~ o. 45 11 mo 

7.14.2.5 ~~ 

7.14.2.5.1 ~@i*~* 7.14.1.5.1 /¥J~* o 

7.14.2.5.2 ;f¥£{lf;;ff:ft( 7.14.1.5.2 8"1 ¥ * 0 

7.14.2.5.3 tf:&ft r.W:lltJl!l :fti: 7.14.1.5.3 R"J~* o 

7.14.2.6 71-:ffiiMl 

7.14.2.6.1 ~-=fBifl~~9kf4o 

~ t\ti#f)\; di'f f)t y,& y,1[ Ji: 0. 7 mL/ min; #f?)t i~ : 8. 0 mmol/L R"J i/t ~ ti*J i~ i~ (7 .14. 2. 3. 3); ~ 'i: y,& : 
90 mmol/L8"J¥rf.ruUtt~ <7.1 4 .2 . 3. 4 ) ;:it!:f¥1*fR ,20 11L 
7.14.2.6.2 :fffiiif: f#l~~/¥J ~iHllti:~ 81' 100 mL /¥J~:li*1Lt&i'l\.fif:Ejfj~~ O mL. 0. 50 mL,l.00 mL, 
2.00 mL, 4.00 mL,6.00 mL, 8.00 mL ;fQ 10.00 mL l'j'i:i=t~,f,jfl{~Jtl?tf~ (7.1 4. 2 . 3.7) ,Jtl£~7J(J£!@:, @C mtl 

nlt~ l:JJltlH&t\t?t3JrJ.:7g 0 mg/ L.0.050 mg/ L. 0. 100 mg/ L, 0. 200 mg/ L,0.400 mg/ L,0.600 mg/ L, 
o.soo mg/ L fQ LOO mg/ L 8'-J;fffi ii :~'d'tlmy,& o ft( P.U~ t\tM 1E.fiU~ 8'-J JilJ!ff: ,t&f'X 1-.VUflltl JE o ~ l'j'i: i=t ~* 00 
fJH ~ * i%'J > .:lg W- s!Hffi • mt :Ji~ tit .:lg +i s!Hffi • ~ mtl tffi 1tt= f#l ~ o 

7.14.2.6.3 ;f¥£iffitlJE 0 

7.14.2.6.3.1 :it!:t.'f :~r.W:lltWJ§"i¥JJj(;ff:Ji~:it!:~ ,:it!::f.'f 1:.$:fJ~.:7g 20 11Lo 
7. 14.2.6.3.2 B i-1! 00 8"1~%, l'j'i:i=t ~ 8'-J:fffiiiB i-1! 00 , IJl 00 31 o 

I'S/ cm 

I. 48 

I. 44 

I. 40 

I. 36 

0. 0 2. 0 4.0 6. 0 8. 0 10. 0 12. 0 14. 0 16. 0 18. 0 20. 0 

i.Jt~Jj: 

l - 1i'!1:t lli!L 

7. 14.2.6.3.3 JE ·~?t:tJT : 1R:l1.Hffi iiB i-t! 00 l'j'i: i=t ~ 8'-J{~ 1¥i at !'BJ :it!:hJE ·~ ?t:tJT o 

f!fdl'l lt-tril.I I min 

7. 14.2.6.3.4 JE:i:?t:tJT : ~Hffit* o 1Rt@ l'j'i: i=t ~~ ~ >¥ n(nJ J.ili: 8"J rll~ OO fJ~~ rll~ i%1i :it!:hJE:i:?t:tJT o 

7.14.2.7 ~~*iZs 
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:ttr:f: 
P -7Jct¥rr1i!1tMS9Efr:i:moc .•fftjg~J'l4lt7r<mg/L); 
J\- 7j(¥f r:f 1i!1t Mxt DiZ f8 ill! WfJt (µS X min) ~ill!f.IJ (µS); 

k -:fff,fifftl~f814$; 

b -:fff, fl fftl ~ f8 ~RIL 

7. 14.2.8. 1 ;flf W JJt : 3 -t-~~~irutlJE~JJ< ,7j(a§(7j(5ffi 1±\ )7j(:fJO:fff,¥f ®, Jt;f§x;f:fff, fiillll~~~ 75 o 

* 7 5 1it tt M.nm~ :ii: i$ ~ 1¥.l ~ '* ll 
tllxtt~fft{liil~ / % 

)Jotj~,lt/( mg/L) 
~IJ\7j( 7j(l!.1(7j( t±l)7j( 

0.100 3.9~4 .0 3.7~5 . 0 4.4~6 . 7 

0.900 0.4 1~ 1.8 0 .80~ 1.99 0. 92~ 3.7 

rm i&¥1 % 
jmtJ;~,lt /(mg/L) 

~IJ\Jj( Jj(l!.l(Jj( t±l)7j( 

0.100 95.1 ~ 10 3 98 .6~ 102 93.7~ 99.2 

0.900 100~ 1 01 96 .1 ~ 10 1 92. 7 ~ 100 

7.15 ~~$. 

8.1 ±~~ 

*frm•J£rmm~mffi••*1~ffie•E1t•m~J£~•~JJ<.&JtJJ<•JJ<rra9~~¥#•• 
(2-MIB);ffi±Jl~(Geosmin) o 

*frmJltffl'T~~JH;!J;7j(_&jt7j(a§(7j(r:f f8 2-~ ¥#•M<2-MIB) ;ffi±Jl~ (Geosmin) f8irutlJE o 
~* 25 mL 7j(¥f ,*ffl-¥~ mffiM•**'li:x;f 7j(¥fJ1!ff 'M~irutlJE, IJ!U* frm a9•11£*imtl Efr:i:mJJt 

jg : 2-~¥#.S,5.l ng/L;±Jl~ ,3.7 ng/ Lo 
~* 10 mL 7j(¥f ,*ffl § ~mffiM•**'lf:x;f7j(¥fJ1!fr'M~irutlJE,IJ!U*frmf8•11£*imtlEfr:i:moc 

jg : 2- ~¥#.M, 6.8 ng/L;±Jl~ ,4.8 ng/ Lo 
7l<¥frr~•~tt~JE o ~*~*~•f8¥¥®~,m~A~~~-MJ1!frMa~~o 

8. 1.2 1* 11 
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~~~m~~.ft~~mffi~~~~~••.m~ffi•¥•~~~ffi~~~~¥#•9~±A•*ff 

¥•.fr~ffieM«~~-.~~~-*~B*fi~-~~.~~¥#•9~±A•fr~ffi~~~oc~ 

Afr~ffi ~ ~~ocnX;iE tt ,Ji:ttX;f~ffi ~ 2-~ ¥Jf•M~±A•~oc ~irotl~' ~PPiit~ tf:\7j(;ff: ~ 2- ~ 
¥Jf•M~±A•~~oc. 

8.1.3 m~HQ~f4 

8.1.3.1 ~M,@M£t!i: . 

8.1.3.2 1!JiE1~1!JiE®$P>Jf£t~(p=lOO g/ L) : :ffl\:i: 10g 1ft~£t!i:?i!rE1~1i!rE®iV>J ,t£t'f'£t!i:7j(;tflll;ff~ 100 mL. 
8.1.3.3 ~{t$p;j :1ft~£t!i: . 

8.1.3.4 2- ~¥#•9t,if,fiiFif*f£t~(p=lOO µg/ mL) ,V!1J*r111'f:J'i~T,if,fi!Jm~ilE-15~T,if,fif£t~ . 

8.1.3.5 ±A•t,if,fiiFif*%t~Cp=lOO µg/ mL) :V!1l*r1111fJ'l.~T,if,fi!Jm~ilE-15~l'ff>fi%t~ . 

8. 1. 3.6 2-# T¥-3-~ 1A¥Plt!Jll',if,fiiFif*t€t~ (p= 100 µg/ mL): V!1l*r1111f~Tff>fi!Jm~ilE-15 ~Tff>fi%t~ . 

8.1.3.7 ~~!Jm~~j'a]f£t~(p=l.OO µg/mL) ,~jj1Jf$* 100 µL ~ 2-~¥#•Mt,if,fiiFif*t€t~ 

(8.l.3.4) ~±A•tff>fi1Fil*f£t~(8.l.3.5) 'T 10 mL _'.@'.:i:mi~, ffl ~ 9(8.1.3.1 ) ~_'.@'. . 'To "C ~4 "Cf* 
ff, PI i*ff--1'-~ . 
8.1.3.8 2-#T¥-3- ~1A¥PltillP'JT,if,~j'a]f£t~(p=l.OO µg/ mL) ,{i1ifUf$* 100 µL ~ 2-#T¥-3-~~ 

¥Pltilll'ff>fi1Fil*f£t~(8.l.3. 6 )'T 10 mL _'.@'.:i:mi ~ ,ffl ~ 9(8.1.3.l)lll;ff~~tloc ,tfil~. T 0 "C ~4 "Cf* 
ff, PI i*ff--1'-~ . 
8. 1.3.9 ~~!Jm~;f:,if,fiftmm~ (p = 10.0 µg/ L): {ilifU 1'$* 100 µL ~~!Im~~ j'a]f£t~ ( 8.1.3. 7) T 
10 mL _'.@'.:i:mi~ ,ffl£tli:7j(~_'.@'.. iffljfflat:Jm:@C. 
8.1.3.10 2-# T¥-3-~ ~¥PltillP'Jl',if,;f:,if,fi{tfflf£t~ (p = 10.0 µg / L): {i1ifUf$* 100 µL 2-Jf T¥-3-~ 
~¥PltillP'JT,if,~ iSJ%t~ (8.1.3.8) 'T 10 mL _'.@'.:i:mi ~ ,ffl£t!i:7j(~_'.@'. .~fil~ . iffljfflatWCi!itl . 
8.1.3.11 ~~, ~~, £t!i:oc::f1J'T 99 .999 % • 

8.1.4 fXa 

8. i.4.1 ~ffieii-~iilfRm f~, ~ffim~ PI 1¥i'f 7rilii'i. J!JT~ ~~~ :JGf4:hlJDIZffliit%t1tilttr:tl!Zl:l]!fillm . 
~-$~ 0.7 s P'JPiffi 35 amu t=!tal~ 265 amu,{tffl EI JfJ:t•-=f{t,;f:jf,fi~-=f~~:i:]g 70 eV. 
8.1.4.2 eiitt:DB-5ms -'B~fll'fff(0.25 mmX30 m,1. 4 µm)W;jt{fil·P.'t~~~~~eiitt. 

8.1.4.3 ~ffi•¥•*m:: ¥~W; § ~~ffi•¥**'lt. 

8. 1.4.4 ~ffiM¥•~H1E=*: ~£itl*~U ~]g DVB/ Carboxen/ PDMS W; PDMS/ DVB ~¥•=* . ifTV!1] 

¥•=*ftmmr DIZ;t;it tm!Zl:l]!; ¥¥ ® irotl~mr, ¥•=* fr~ffi e Mf~**f: P 240 ·c jkftf: r DIZ~:P ;t;{t 

8.1.4.5 *f:®mi=*ffl¥~~ffiM¥•at.1J11.~7'140 mL.~~1J' P*f:o~mi.;tfllfHiHJJP'EjilUIHY•Z,~ 

1%m ;*ffl § ~ ~ffiM¥•a;f ,1Jl1.~]g 20 mL, Jflt~¥•mi . 

8.1.4.6 W! ·P.'tt.m:J¥-=f: ~!m·Z',~;fJ~, 10 mm~20 mm *;W;j;I\: . 

8. 1.4.7 *¥¥mi: 100 mL :f*@JP'Eji~~mi. 
8.1.4.8 M:i:**f:it,1 0 µL,100 µL . 

8. 1.5 ;j$ ~ 

8. 1.5. 1 *~1:.m1:J\ffl7j(*f:o~ at ,,r)\Zft*f:o~ mi~ )'61JOA?i!rE1~1i!rE®$P>J%t~ C 8.1.3. 2) , <Bj: 100 mL 7j(;ff: :!JOA 
O. l mL ?i!rE1~1i!rE®$P>J%t~, *7j(;ff:~mi!mi ,@;i>f . *~7j(~7j(;ff:rfb a;f, *7j(;ff:~mi!mi ,@;i>f . 

8.1.5.2 *f:®*~ET 0 ·c~4 ·c~~f*ff,f*ffM 48 h. 
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8. 1.6 1HJi2V~ 

Jit;j;f: D illlLft :240 °C ;Jit;ff:)J:r!'.; :~:B-V!EJit*f:; ~4:,: ;lt4:, ,~4:,V!EJ!:lg 1.5 mL/ mino 

71-#Ii't:@J'F :W~il#Ii't!Jl 40 °C ,1*}-f 5 min;{i}G( 8 °C / min 71-#Ii't~ 240 °C ,1*}-f 5 mine 

8.1.6.2 miif~~~H4: 

1*';-=fWJ((El)#Ii't!Jl:lg 230 °Cdill§'.lHf#Ii'tJJt 150 °C;f{¥tlftr~#Ii't!Jl:280 °Cd'3 till:1J:ri'.:::1Zt~•-T.!Kl:Wtl 

(SIM) d'3ti\lmljfil: 45 amu~45 0 amud'3ti\lBfj'iij: 0.7 so 

2-Efl ¥ff.~W$El9*3:flE1*';-=f (m / z ) Jg 95 , 107 , 108, 5£:1:1*'; -=f ( m / z) Jg 95; ±~ ~ El9*3:flE1*'; -=f (m/ z) 

Jg 112, 111, 125 , 5£:1:1*'; -=f (m / z) Jg 112; 2-ff. T ¥ -3-Efl ~¥Pit Ill El9*3:flE1*';-=f (m / z) Jg 124, 94, 151, 5£:1: 

1*';-=f(m / z)Jg 124o 

8. 1.6.3.1 'f z;b IQ!ffHW<:¥*: IQ!;;£~jJj'J\tj2¥~)!:7g 200 r/min~ 250 r/ min, ¥*11Nt!Jl:7g 65 °C, ¥*Bf j'iij 
Jg 40 min;M;t'T#Ii't!Jl:lg 240 °C ,M;t'TBfj'iij:lg 5 mine 

8. 1.6.3.2 § z;b IQ!ffi1ftl¥*: ¥*11Nt!Jl:7g 65 °C , 'tj(J!:fJrH% 10 min,{!}¥* 20 min;M;t'T#Ii't!Jl:lg 240 °C ,M 
matfilJ:lg 5 mine 

8.1.6.4 t"iDi llll ~~~IM 

8. i. 6 .4. 1 * m ¥ z;n IQ! ffi 1ftl ¥ * i:~(xt 1K*+ J1t 1i mr ;Qt fl!! at , t~ tt Hi! ~ El9 ~ ff!H~1 m r :vu 5t m tv ~ : 
* 7 i'- 25 mL ~:i:ffii:,1i({XfiufU:IJOA 0 µL,25.0 µL,50.0 µL,100 µL,150 µL, 200 µL ;fU 250 µL ~ 

~!f&JJ9ti'~fi~Jflnn~ (8.1. 3. 9), JfJ £t!i:1K5£~, me 1M ,$; 2-Efl ¥#~W$;fU ±~* 19t:i:~!Jt :hlJ jg o ng/ L, 
10.0 ng/ L,20.0 ng/ L,40.0 ng/ L, 60.0 ng/ L,80.0 ng/ L ;fU 100 ng/ L E19i'~fi-*.:9UnntL 

~i'~fi-*. :9UnH~:B-JJUfflJA~ lq) El9*f:o~ml:9=1 ,1i({X:IJOA 50.0 µL El9 2-# T¥-3-Efl ~¥Pit ill pg i'~i'~fi 

~mm~ <8.1.3.10), 6.25 g *'At~l*l C8.L 3.3) ;fp ~·~1'1\tw-=r, Jtt:1i IQ! ffi 1*'<:¥ * tuJ;Qttll! 0 * J!f! ~It E:B 1J' ¥tl 
*El9~J'F,1i(?Xkm~J£o kJ§~~~!f&J*3:flE1*';-=fEl9-Wm~pg~*3:flE1*';-=fEl9-Wm~~:7g~~~.~ 

XtDiZEl9~JJt:7g•~t~, ~fflH~fiHil~ o 
8. 1.6.4.2 *Jfl § z;n IQ!ffi1W<:¥*m xt1K*+Jtt:1i1W ;Qtfll! at . t~tt Hi!~ El9~ffltl{g,ti; r:9u :B-VTzvlll: 

* 7 i'- 10 mL ~:i:ffii:,1i({XfiufU:IJOA 0 µL,25. 0 µL,50.0 µL,100 µL,150 µL,200 µL ;fU 250 µL ~ 

~!f&f }9t;f~ fit~Jflfi}~ (8.1. 3. 9), JfJ £tli:7}(;;£~, me ffltl ,$; 2-Efl ¥#~W$;fp ±~* 19t:i:~)Jt :hlJ jg 0 ng/ L, 

10.0 ng/ L,20.0 ng/ L,40.0 ng/ L, 60.0 ng/ L,80.0 ng/L ;fU 100 ng/ L E19i'~fi-*.:9Unr~o 

~i'~fi-*. :9Unr~:B-JJUfflJA*f: ®mtr:f ,1i({X:IJOA 20.0 µL El9 2-# T¥-3-Efl ~¥PltiJlpg i'~i'~fi~Jflfi} 

~ (8.1.3.10), 2.5 g ~~~l*J (8.1.3.3), Jit1i IQ! ffi 1*'<:¥* fUI;Ql:fll! o 1$: J!f! ~JJth\ 1~ !tl r"1i E19JitmJ'F,1i( ?XJ1t1i L 
m~J£o kJ§~~~!f&J*3:flE1*';-=fEl9-Wm~pg~*3:flE1*';-=fEl9-Wm~~:7g~~~.~~DiZEl9~lt:7g• 

~i'~, ~ffltli'~fiHil~ o 

8. 1.6.5.1 'f z;b IQ!ffi1*'<:¥*: * 25 .0 mL 1K*f:'T*f:o~ mtr:f ,1i({X:IJOA 50.0 µL El9 2-# T¥-3-Efl ~¥Pltill 

pg i'~i'~fi~Jflnr~ (8.1.3.10) , 6.25 g ~~~l*J (8 .1.3.3) ;fU~·~1'JltW-=f, Jit1i IQ! ffi 1*'<:¥ * fUI;Ql:fll!, 1I~Jit*f: 

kmWtl5£ o Jit*f:Bt .~¥*~£t~.Jm-AJ1t*f: D ,f)'Etf_\~£t~, IPJ Bt~fr GC-MS JitfrMVT o 
8. 1.6.5.2 § z;fJ IQ!ffi1*'<:¥*: * 10.0 mL 1K*f:'T*f:o~ ffii:rp ,1i({X:IJOA 20.0 µL El9 2-# T¥-3-Ej3 ~¥Pltill 
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pg tffitffiftf:f~m t~ t~ C8.1. 3.10 > f 11 2. s g ~1t ii*I C8. l.3. 3) , mfr li'fl t-§ V\'.!£:¥1& 1.w :llt:OO, _t mr~rJ 5E 0 

8.1.6.5.3 ~~00 81.J~~ , ~~~mt8"Jtffi l't~ i~OO .~00 32 0 

~5i. IY3 : 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

5 

1- 2-:ff T ¥ -3- q:T $(I!; Plt iJl(ll:lMI') : 

2-2-Efl ¥3'i'-JJ:ll$C2-Mll:l): 

3-±~~(Geosmin) " 

10 

3 

2 

15 20 25 111filJ/ min 

8. 1. 6. 5. 4 JE ·/1= ?Hff : .flHJili 4HJ3. ?HM~ IW At lb rn I tif 11F. :izH:fc 7!l T J1t fi JE ·/1= :5t fff 0 4&- rn :5t $ 77 ~ IW At !'tr J : 2-
H T ¥-3-q:I ~¥Pt[ Ill (TEMP ) , 12. 13 min; 2-q:I ¥:ff 1JZ II@: ( 2-MIB), 17. 08 min;±~~ ( Geosmin), 
21.48 mino 4&-rn:5ttif1iF.:iZl;;f¥7*\-T:2-q:I¥:ff1:3Z @l C2-MIB)7'J 95 , 107,108;±~~ ( Geosmin)7'J 112, 
111.1250 
8. 1.6. 5. 5 5E :I: :5t i'Jf : pg tffi i! o ;)§- ~J3. :5t 81.J t# fil 5E :I: 7*l -T < m/ z ) : 2- ftl ¥ :ff tJi !!$ < 2-MIB) , 95; ± ~ :$:· 
(Geosmin), 112 ;2-:ff T¥-3-q:I •¥Pt[ i!l(IBMP), 1240 

8.1.7.1 *=Jtl pgtffi~*Xt7JGt¥ ~I'll.] 2-q:I ¥:fftJilW&±~~mfi5EmH• o 

8.1.7.2 QlfijJ.llZ 12Sl-TCResponse Factor .RF) 81.Jit• 1Ji!. J:~(45 ) : 

:J't~, 

RF - QlfijJ.llli2Sl -=f ; 
A , - B tffi1t1t~5Em7*\-Tlli!IffffJl; 
A ,, - pg t~ 1t 1t ~ 81.J JE :I: 7*\ -=f i1J! 00 fJ{ ; 

RF=A, X C,, 
A,, xc, 

C, - § t~1ti't~t&Ji •• {iL: :'h ~i*It.!:&ftCng/L); 

C, - pg tffi1ti't~ R"Jr:&Ji, 1J!{il 7'1~1*1 }'[4l;f:Jr Cng/ L) o 
8.1.7.3 ~~ffi7j(;t4~ Btffi1t1t~R"Jmt :W: r:&J!tit• !Jl:J'tC46) : 

A , XC,,X D 
p= ' A,, X RF 

j:~~: 

...... ... .................... . ( 45 ) 

........ . .................... . ( 46 ) 

p -~~ffi7j( f4: ~ 13 tffi1t1t~8"J m!::l:r:&Ji ,1j!{iL:7'J~i*Jj';i:4ij:-frCng/L); 
A , -~~ffe7.ktt: ~ 13 fffi{t1t~xt J.llIB"JilJ! OOfJl; 
c,, -pgtffiftit~!'!"Jml::W:r:&1¥ ,1J!{i1:7'J~i*J }'[m-f!-C ng/L); 

D - 7j(f.'f R"J~ ~~1ff~; 
A ,, -pg:fffi1tit~xtJ.lll!'!"JilJ!rnHJl; 
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8.1.8 ~~li7.iz.1tt~li 

8. 1.8. 1 iflf W 1t : 9 -t-~~~:5HJUi!f!~ }i:£tg7JC 1.k•1lC<iX: tf:l r 7j(:1Ja :f:,if,*f. ®' ~ :IJa A=:#~ [i'ij r&lt ITT 2- Efl ¥ 
:1f-3\HI~to ± ~ ~ ~ttif t,;r, ~m ~at , Jt t1D:r t,;r, ~ 1i ~ m ~ 7 7 " 

;f§;Wtij;fi1!iil~ / % 
W191Hll7t iJp tji:t£~/ (ng/L) 

~'1\7j( ;}( w: ;}( llX: t±J r ;}( 
10.0 6 . 7~ 11 l. 3~ 18 

2- Efl ~R'-*~ 50.0 2 . 1 ~ 16 0 . 85~ 10 

100 1.5~ 15 1.7~ 13 

10.0 2 . 8 ~1 8 2 . 3~ 21 

±~lt 50.0 0 . 7 ~28 2 . 2~ 16 

100 1.7 ~14 2 .2~14 

8. 1.8.2 ~lifU lt , g -t-~~~i!f!~ Ji:£tg 1.k, 1.k•1.K W; tf:l r 1.k:IJa :f:,if,*f. ® , ~ :IJa A=:#~ fi'U r&lt ITT 2-Efl ¥#~ 

Mto±~~rttift,;r,~m~ at , Jt @l®:$m~ 78" 

Ifil l&.$/% 
W191Hll7t iJP tT> i:&~ / (ng/ L) 

~'1\7j( ;}( w: ;}( llX: t±J r ;}( 
10.0 80 . 3~ 1 20 89 .9~ 110 

2-Efl ~R'-*~ 50 .0 83 . 3~ 112 87 .4~ 108 

100 89 . 6~ 1 04 87 .0~ 109 

10.0 78 .3~114 81.9~ 121 

±~ lt 50.0 78 .9~ 1 06 85 . 7~ 108 

100 74 .4~115 75 .2~115 

9.1 ~~ 

*~~mJi:TfflM~~~ru~~~@~~Ji:~·~*RJt*•*~DW ITT~· " 

*~~mm ~~~•m•§ ITT ~•~*RJt *•*~~ -ITT ~~~Ji: " ~ •~ Ji: ~~ ~ 
0.02 mg/L~2 . 5 0 mg/ L 0 
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Jls:1Jm:ii:1~~Z!i!tlflfril:~JJtj; 0.01 mg/ Lo 
11} !Q.fl{J~-=f:lrn Mnz+ ,Znz+ ,Mgz+ ,c1- ,F-~~ -=fx;fZ!l!tlJ.Etit!fhx~ Pjfij 0 Fel+ ,Cu2+ ~~ -=fffJCPJJ.i 

:l:t:fJOA 0.1 mL EDTJ\ =.fl*J~-~Hfll(p= 40 g/L) z~ !* o ~'1:x;fZ!l!tlJ.E£it!fh~~j(~ Pjfij, PJ Ji:l:t:fJOA 0.2 mL 
it~Ji~m~<p= l ooo g/LH~l*fi'Jt o 

9. i.2 mu! 

J}Up ~~e~l=Jiifi!Htfl!l &DIZ:i:Jttm~:iiJJ![, a pH {j'[j; 6.2~ 6. 5 B;f 'm~:ijJJU~l=J N' N-= li¥x1*=~.'l( 

( D PD) li DiZ 1:Jtt il f~At ii !Im , izdt ii !Im x;f 5 2 o nm 7~ -If 7't J'l.~ :® Pf: ·tt If&®: , i'l.0.if m ~ x;f 7't If&®: :fM )Jt l=J fBl 
~!Jmflfrfl{j~}Jtfl{J*¥~JEfBt~*~~~-fl{j~}Jt o * m ~ •m Z!i!tl ).£ ~. B;f , A JJjtfJI! Jg~ •• {t ~{t fl!l 1: Jtt. flfr ~ , • flfr ~ £] 1i1rE 1-t MUiHl*J & M , [)) ?if ;fil 
fF)g:f!i~J?lj ,uffJJ.E~~fl{j~JJt o ;lt{t$&DIZ1J:i¥:rl'.:JID""f: 

Oi +2H+ +21- =Oz +lz +H20 
lz + 2S20 /- =21- +s4o6z-

m _t:rl'.;P_f ~O, flJffl•flfr~fl{J-{t ·tt;fO~~-=f fl{J~L~>tt, PJx;f ;j(~ fl{j~~Et:fiZ!i!tlJ.E 0 

~®fl!ll=J~~-=ff8&DiZ1J:fM:rl'.:!h'.""f:rl'.:: 

103 - + s1- + 6H+ = 312 +3H20 

l5!1Jt,~®i'&£J~•1mr¥ti:-J.Ef85.Eil:*¥, PJ r;J~f-t~•tff>mm~ o 

9. 1. 3 ii\: jf)J ~o ~ f4 

9. 1.3.1 ~{tfl!lil\}flj~ 0 

9.1.3.2 DPD iJtjj:lj~ o 

9.1.3.3 ~{tfljl(KI) o 

9.1.3.4 EDTA =.fl*Jm~[p(Cio H14N2 0s Na2 • 2Hz0 ) = 4 g/ L]: :ffl\ItZ 4 g EDTA =.fl*Jm-T£tli:;j(~ , jfj 
£tli;;j(J.E.'.g'.~ 1 ooo mL, 7fil~ o 
9. 1.3.5 it~~ti}~[p(C2Hs 02N) = 100 g/ L]: :ffl\J:tZ 10 g it~®ti}-T£t!i:;j(~ , jfj£tli;;j(J.E.'.g'.~ 100 mL, 

tfil~ 0 

9. 1.3.6 ~®fl!l:fff>nEMl*m~[p(KI03 ) = 1 486 mg/ L]: :ffl\J:tZf:jjf)f(;:fr 120 °C ~ 140 °C;l;ltf 2 h f81:it&i&£tli: 
~~fl!! 0.148 6 g,Jfl£tli:*m~,).£.'.g'.~ 100 mL,tfil~ o 
9. 1.3.7 ~®fl!! :fff,nf fl!Jflm~ [p (KIOi ) = 14. 86 mg/ L]: /1tuffl :fJ;J:tZ LOO mL ~®fl!! :fff,nf Mf*m~ 
(9.1.3.6)-'F 100 mLl*e.'.g'.il:mi:~,if:J:fJO 20 mL;j(,:fJOAif:l1g~{tfljl,l$i20%1i!rE®m~ , f.i~,\Wt.!t 

2 min, ll}jfj£t!i:;j(J.E.'.g'.,1fil~ 0 Ji{ljJ§BtWCffltl 0 ~)Jt)g 14.86 mg/ L fl{J~®fl!lm~ffi~T~OC)g 10.0 mg/ L fl{] 

~~o 

9.1.4 fXa 

9. 1. 4. 1 0-J'tJ'tJJti,t~•rJi! tt e -j,f 0 

9.1.4.2 f:temi: o 

9.1.5 ;jtf ~ 

9.1.6 5HJi~~ 

9. 1.6.1 J§ P&~:fJ;JiZ1BtZ!i!tl ;j(~~ f:t emi 10 mL ~tl!Jt ~!Zl:, ~/$ f:t emi>'~~, )j4f f:t emi:Ji!£A f:t eit ~ 
.fJi!J.E 0 
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9.1.6.2 iffil~, Jt!:fr~ sUl!tl:i: ,{Y:ff ~J.K"o.oo" , ~iK;&~7'EJtL 

9. 1.6.3 tE tU~. Jmrp :IJOA-x-{tf!llW:fr:U ,JtjJ!& >'f f:J;~~Ul!tl;j(*l'~ tU~.Jm~tlJJU~.lUll:' :IJOA-x DPD w: 
fr:tl , :iPE ~ tt i~JfliJiUiL ff , 1R} ~it W: fr:tl fit J1iif , ~ 1$ tU~Jflif'~ ~ , li!z:A tt '§At 9=4 lJJ:! 5£ , li!l JI 3 min o 
9. 1. 6 .4 Jt!: 11-~lt Ul!tl :i: • itHliHY: ff ~ It 09 ;fff> $ Ht! ~ , {Y: ff _t ~J.K 09 ~ -OUP 7'l ;](*¥' 9=4 Jl 1A 09 flfr :i: ~lt < 1ti 
{ir,mg/ L) o 

9. 1. 7. 1 ~ JM It : 9 -t-~ #frz ~ :5t JJU Ul!tl 5£ WHtji ~ ll'fJ ~ lt 09 - ® f!ll ;fff> $fit ~ , Jt ffi ~ "f Jl 1A ~ It 7'l 
0.25 mg/ L;fll 2.25 mg/L, t§Xf;fff,$1$1:&7'11.l % ~4.2% ;fO 0.2 6 %~ 1.3 % • 

9. 1. 7.2 $1ifUlt: 9 -t-~#frz~ Ui!tl 5££tll:;j(;fll 'W WJ ;j(:IJO ;fff, *¥' o~, rfiJ ;j(*l' 9=4 :/JO A W3"l'F ~ ll'fJ ~It-® f!ll ;fff, $fit 
~,ffi~"fJl1A~lt7'1 0.25 mg/ L;fll 2.25 mg/ L EtJ;j(*l',ll}rfiJJt:IJOAffi~"fJl1A~lt7'1 0 . 30 mg/ L Et; 
-®f!ll;fff>$fit~at ,Jt@J ®:$%~ 79 0 

Ifill&.$/% 
;$.:m;;~,lt/ (mg/L) JJoti\~lt/ ( mg/ L) 

M\Jj( ~W]Jj( 

0.25 0.30 90 .0~ 1 07 90 .0~ 107 

2.25 0.30 90 .0~ 107 90 . 0~ 107 

9. 1. 8. 1 tE Ul!tl 5£ *¥' ® at 'M jq) at Ul!tl 5£ - 5£ ~ :i: Et; flfr :IQ*¥' ® 0 flfr :IQ*¥' :/JO ;fff, ~Et .!:) ~ Ul!tl ;j( *¥' Jl. Et; ~Et M 

t3fili-~ . 

9. 1.8.2 flfr:JQ*l':5ttff zv~7'1: $1ifijJ!&~ -5£:1:-®f!ll ;fff,${!Jtl~ "f 10 mL tt elm 9=4, :!JO £ill:;j(~l 0 mL, 
WGiMnltffi~"f Jl1A~lt7'1 0.05 mg/L~ 2.50 mg/ L Et;;fff,$fit~, rfiJ tte!ffi:r:f:IJOA-1tf!llmfr:tl ,DPD mfr:tl 
~-;t,1R}~'Mtlt 3 min e r!z: 9.1.6 zv~~fF . 

9.2 =~1t~ 

9.2. 1 ~ JfB'ir lE 

*fr*•7£TJtlDffi~~~'B*~7£~M~;](rpEtJffl•~=-1ta~A . 

*fr*~Jtl"f~-~;j(r=f =•1t•EtJ~;;£ . 

*fr*ii1~t&Ul!tlflfr:i:~lt7'1 0.02 mg/ L 
;j(r:f EtJm••~tt~5£,~A~--m~Jtff{t7'1•1t•¥Z®W~~tt=•1t•EtJ~5£0 

9.2.2 mlll 

;j(*l'r:f B9=•1ta.!:J N ,N-=Z¥Xt*=~~(DPD) RJiY.F'.'E.#J'e!J&.iflfr, "f 528 nm ¥ffi'.1£Jl:Jl!:11- tt e 
5£ :i: :5t tFf 0 

9.2.3.1 ~··fit~ (p=lOO g/ L) ::f$~ 10 g ~·§£,Jtj£ill:7j(fitJlilf ,li%;ff~ 100 mLo 
9.2.3.2 DPDfit~(p =25 g/L)::f$~ 2.5 g Et; N,N-=Z¥Xt*=JN(~§£:/i,t,Jtj£ill:7j(fitJlilf,li%~~ 
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1 O O m L o lit 110& ilffi F8 Rf l!f c ilitlo 
9.2.3.3 1it'U~1i,Ul lifii10&, ~' llR 2.4 g 7GJt Tit'U~~=$1*1 *'' 4. 6 g xJt~~= ~4J!l, F8 ~'i!:Jt m~, ~-~f ~ 
100 mL 0 

9.2.3.4 =•1tl'lfm%-m1-& 
=fl.1t l'( fl{] ~1'_~PJi4~!J& ~lf\:f: ~ fJl ~ 33 0 

A B c D 

1:E A Jfli 9=t fi)l:A 300 mL ~L!!;7j(, ~~ A Jffi - Yffij !:j :2 9:. ff~ fJL;f§ ~, 5J - lffi'. Il*i ~ !:j B Jffi ;f§ Ji o B Jffi :7-J ~ 

51\JJtiJllllii~Pi*ilffi, ?~in¥ 10 g WI( ~Hi*Jr 750 mL ~L!!;7j( 9=t # fftiA B Jfli 9=t; 1:E 51-W: ~ _;-_,. 9=t $:ff 20 mL ?j,fr. IW 

i1t (1 + 9 L C Jli !!& :ff WI(~ $i*Jtf~rn I i1t 1-& ~ Jt :jj\ f.51 f* WI( ~ $1*1 o D Jfli 7'; 2 L iJlJl fil W ~ ~~ ~ Jfli , Jli 9=t !!& :ff 
1 5 0 0 m UL!!: 7j( , F8 kA Pji 4~ = f\.1t I( , :8ZE\. Fl=f :f:IF 9:. f"§' :f:IF tlL 

J6 7#) :2 9:. ffi ~ i'Jt , 1t :2 9:. ~~:!:ill Jfil :ct~ 1- !!& ~ ( lW Yffil PJ :l:I!\' )JO Vii: :m: it*~ iliti :2 E\. iJiE :m: ) o 4iJ: IWi 5 min 

dJ 5t1f:l~4 JJOA 5 mL 1im1Wl$11Jl , JJo :¥Cl&Fn- IXFn , :2 9:. M'~ Jfil 30 min , dJ r = ¥\:1t l'l ~:ff 5.II\ ¥\:1t ti , 

:2 9:. 9=t 81.J 1* fJt * J3t MHl 1 o % Jl,it PJ 8~ 111:1F • JJ\Z :tE Jfil JxtAIM l7'J :it!: fr t,lHf: , 

~~m~•~=•~••%-mw:m~rm~w~Ml7'Jm~r~*~~ o ~rnmrrn•:m:~~~~~ 

:m:it J3t 0 

9.2.4 &~ 

9.2.4.1 ~~:i:t=fl.1tl'l ll'.',~ it 0 

9.2.4.2 =•1tl'l~1:~J!'i~!!&~o 

9.2.5 ;!:$~ 

9.2.6 5HJiil7~ 

9.2.6. 1 It~~ :l:Jk #fftiA i'¥ ifb ~ 9=t ~~rJ !Jt~, Wif. . r. tt B it'flii ,fi: Jg'.2 8 x>t P.'R o 

9.2.6.2 t:!C~VA\i.lfJff Lt~ it o 

9. 2. 6. 3 llR r tt Bit ~g/ ~ t¥ ifb ~ fi)I: A [:!'.',Bit 9=t ' ffl 1Sl *If $g/ Wif.1± t¥ ifb ifil ' :j1( ¥¥! ~ti :it!: h :2 B iftW :I: ' m :m; )'G 

Mlf\"----" E Mlf\"o.oo", *7f,til'.i=7'GJ.!X:, JAt'f 1fi'dfil_tll&r :2 8 t'f o 

9.2.6.4 ltJ~ = 1-t'f JH/f 9=1JJO A~:m:Jtt'f ~ttl !Jt~E ir.~tl)JOA 8-~ ~i1t11Jl (9. 2. 3.1) , ft:& 10 mL 7j(t'f 

4 ?i*i~ :m:JJOA.1.¥~ ,}JO~~tt~l irfii1t1-&C9.2 . 3.3 ) ,t:!(4ij: 10 mL 7j(t'f 6 ?i*i~:m:JJO A. t~>J ,)JO DPD t1tW: 

(9 .2.3.2), ft:& 10 mL 7j(t'f 2 ?i*i~ :m:JJOA .t~>J, D-:H 30 s E, J])l:A LI'.', ~it, t:t:1Sl :6&w;~i,i , 1Sl :6& _L M Jf, 

8{J~{J[~p jgiPJti ~7j( ;f¥ 9=t = ¥l1tl'l 8{] ~-*!Jt c•f_\L : mg/ L) 0 
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9.2.7 ~:W,it~ 

9.2.8. 1 iflf W JJt, 1 -t-~~~1!!!~J££11i:;J<:fm t~*f: &'b, rPJ ;J<*f: rr toA~l'F~ Pl 83 =~it ~t~ mm~, Jtffi :xt 
i'~m1i:&~~ 80 0 

:J:mt~ i:&Jt/ ( mg/ L ) i1!mt~fim~1% 

0 .30~0 . 50 0~ 3.6 

l.SO~ l.70 0.36 ~ 2.8 

2 .7 6~ 3 .40 0. 2 3 ~ 3.0 

9.2.8.2 m11JUJJt, 1 -t-~~~1!!!~J££11i:;J<:fJot~*f: o~, rPJ ;J<*f: rr to A~l'F ~ PJ 83 =~it ~t~ mm~, ;tt@l r& 

*~~ 81 0 

:J:mt~ i:&Jt/ ( mg/ L ) rm i&¥1 % 

0 .43~0 .64 92.5 ~1 02 

1.39~ 1.84 9 7.2 ~1 06 

2 .61~ 3.22 98.7 ~1 04 

9.3 =ill ffl tt 

llJ\ t311u~ / 4: ffi e ii-mn~ m~ 6 .1 83 ~ * 0 

9.4 ~7~ffltt 

llJ\Btm~ /""tffieii-&tiim~ 6.1 83~* 0 

9.5 -t~=iilffltt 

llJ\Btm~ /""tffieii-&tiim~ 6.1 83~* 0 

9.6 =t~-iitffltt 

llJ\Btm~ /""tffieii-&t~m~ 6.1 83~* 0 

9.7 =iilffltt 

llJ\Btm~ /""tffieii-&tiim~ 6.1 83~* 0 
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9.8.1 l~Ff~iif5i 

9.8. u ~mm~ 

::zfs::/Ji~dfilJE T Jij1*f reiim1!!!1JE:tfiX~1;tl;1JCf07j(1j7j(rp ITT=•G ®CDCJ\J\);ffi=·G. (TCJ\J\) 0 

::zfs::/Jm~JfJT-:tfiX~1jl;7j(ffi.)t7j(1J7j(rp =•z:, ®CDCJ\J\);ffi=·z:, ® CTCJ\J\) ITT1!!!1JE . 
;ffJJ!;W:~jg LO mL at,IJ!U::zfs:1JmITT~1!£~1J!!tllat•~Ift7g: =•Z:,®,0.92 µg /L;=·z:, 

®,L7 µg / L. 
;ff 1k;W: rp ITT c1- Xt =• Z, ® ITT1!!!1JE;ff ~nj(ij, PJ Id,( Wi't onguard Ba/ J\g/ H fir !Zl:lll!:ti:& ~ o '.'.t'if i't~ 

ITTM•~•~••M~WJEff~~.PI**~*-l!t$~~oc~~*~~oc$~~~fd,(ffl~~~ o m 

ocxt1!!!15E=•z:,•,=•z:,•ITT~nj(ij~*· PJWi't~fflUttmtiiJE~ 30 °C*ffl~~uj(ij. 

9.8. i.2 mu~ 

1k ¥t: r:r f'if m1 I§ z, • rn • -r IBH $ ~ ~ J1! A• -r ::·2:JJ~ 7t • tt * ~ c ill ~ t? tt ;fp 7t • tt ~lint) , ill T-7t • 
ttxt ;;r: im rn • -r ITT * ;fO oc r¥ t£ ~:ff , [51 w , t£ $ ~ ~ ITT ;;r: Wf $~ft JfJ r , f'if m1 rn • -r 1$: ~~ * ;fO oc ITT ~:ff 
~~~M7t1*f.~~ft*~r:ffd,(S1*fr~#tt~~$~~rfITT~1*fr~•~:&.$~~~ff~7gH~ 

~OCITT7k,**~11£T~~1f~ 0 B7t1*f ITTrn1*fr-"3~1*fr~ii.ff•ntJt.~ ~~oc ITT 5.lfi.®, m,~ Tf'if 
wrn1*frITT~~m.ill~~~wnw•~~~WITT§mJt~~*·fd,(~W•rITTffi~~m~~J£tt7t 

;fff , Id,( ;t Ilrl ~ ~ Ilrl W fR J1! fr JE • 7t ;fff • 

9.8.1.3 lit~HQ~f4 

9.8.1.3.1 ~4:: ~4: ,£11i;lft*T-~~T- 99.999 % • 
9.8.1.3.2 •1-t•®-tflnt~(p=l g/ L) :1$* 1 g Jt;fff£11i;•1-t•®-tflntT-£11i;1kr:f ,:ft-;m-;ft~ 1 ooo mL, 

m~. 

9.8.1.3.3 =~z:,®,=•Z:,Mi'~l1Ub: IIDW ,mi;Ift*T-~~T- 99 %. 
9.8.1.3.4 =•Z:,®i'~fiiftH~·nt~(p=l 000 mg/ L): {i1ifij:f$* 10.0 mg ITT=•Z:,®i'~fiifb(9.8.L3.3) ,Jij 
£11i;7j(i$Jlilt1t-JE~~ 10 mLo 1t#ftjijrfj't!f'.Jl.ffi'~fi~latiJE-15ITTi'~fint~o T 0 °C ~4 °Cl&;tt~# . 

9.8.1.3.5 =•Z:,®i'~fi~*nt~(p= l 000 mg/ L): {i1ifij:f$* 10.0 mg =•Z:,®i'~fi~l[t(9.8.l.3.3) ,Jij 
£11i;7j(i$Jlilt1t-JE~~ 10 mLo 1t#ftjijrfj't!f'.Jl.ffi'~fi~latilE-15ITTi'~fint~o T 0 °C ~4 °Cl&;;tt~;ff . 

9.8.1.3.6 J§Z:,®t!tiii'~fiitfflnt~:7t~Uf$* 0.100 mL ITT=·Z:,®C9.8.L3.4);ffi 0.200 mL ITTc:::::.z:, 
®i'~fi~*nt~(9.8.L3.5)T- 100 mL ~-Jffi:rp ,Jij£11i;7j(JE~. Jl:~nt~rr=ffil:Z:,®;ftl=ffi\:Z:,®ITTlat•~ 

lft)t~ijjg LOO mg/ L ;fO 2.00 mg/ L. Jf[ljJfJHtlft:ffJU. 

9.8.1.4 ill.a 

9.8.1.4.1 1*fre*f~:Jt.ff-lft*;f01*fre*rfl=iti!i. 

9.8.1.4.2 ~~~trotlft. 

9.8.1.4.3 eii~ffltt: lonPac J\Gl9(50 mmX4 mm) rn1*fr~f,Pt£ . ~)tffil·tte~~%lITTeii~f,Pt£. 
9.8.1.4.4 eiiJt;ffftf :IonPac J\519(250 mm X4 mm)rn1*frJt;ffft£,~Jtffil ·tte~~%lITTeiiJt;ffft£ . 

9.8. 1.4.5 ~ffJUft: J\SRS300(4 mm) rn1*f r~ffJUft, ~Jtffil·tte~~%lITT~ff1Uft . 

9.8. 1.4. 6 fir !Zl:lll!:ti : onguard Ba/ J\g/ H o 
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9.8.1.4.7 itrt::UaUL 
9.8.1.4.8 t1t Jl~LJL:f£_7g 0.22 µm o 

9.8. 1.5 ¥F ~ 

9.8. 1.5.1 ffl-=f~B3:f*ew~mL~~JI~ !mll:Z:,~mi*~*Frfb o x;fT-*:>it~~~fttfiJ E8ttrfb, :ij: 100 mL 1}c 

tt rep PJ:fJO A?i!rtfi:?i!rt®~f!m.~ C 9. 8.1. 3.2 ) 1~ l*-TI1t o 

9.8. J.5.2 fFJ'bMT 0 °C~4 °C{~~~J't~;ff,~ 't:Jcili!tl7£0 

9.8.1.5.3 iftrfbf'.m!lJ:JJl!:7JcfFJ:&*JfJ 0.22 µm 83t1t]l:iit1tEili!tl7£ o 

9.8. 1.6 ~HJTZV-~ 

9.8.1.6.1 1iif reif~~:~H4 

ttilfu:30 °C; fLlJlM ~Vlt: 75 ml\; Jitttf*fJl: 1. 0 mL; #}~~: it~ ftf!jlm~; m~~Vltl!: 

1.0 mL/ min 0 

m~~~EtW!'F.!ll~ 820 

B>Jfii] / min ~$.1{;¥1! r.&J!I / (mmol/L) 

0 8 

35 8 

35.1 50 

43 50 

43. l 8 

48 8 

9.8.1.6.2 tl.Ff1tl:lt!AAB3~lM:ItZ 9 i'-100 mL:@'.:i:mt,Jt~IJfj;JtZ o mL,0.20 mL,0.50 mL ,1.00 mL, 

2. 00 mL,5. oo mL 5fO 10.00 mL ~z:, ®¥~ittl.Ff1tilf!fflm~ (9.8.1.3. 6) , ffl £11i:1j(J£:@'.o JJttl.Ft1t* 9um.~ 
rep: =~z:, ® E8 mt:i:~St )t~lj 7g o µg / L, 2. o µg / L, 5. o µg / L, 10. o µg /L, 20. o µg/ L, 50. o µg/ L ;fO 

100 µg / L; =:~z:, ®83mt:i:~St7t~IJ_7g o µg / L, 4. 0 µg / L, 10.0 µg / L, 20.0 µg / L, 40.0 µg/ L, 100 µg / L 

;fO 200 µg / Lo *~~~Stb\1~jlj~83Ji!YJJ'F ,1i({j(_t;f}l,ili!tl7£ o !;) §tl.Fftit!fefaeif~83P~J:&{i[_7gW,~tl.F ,x;f 

J:& E8 mt :i: ~Et _7g ~ ~ tl.F , ~ lM tl.F f1t l:lt! AA o 

9.8.1.6.3 fFp~{!t!tl7£ 

9.8. 1.6.3. 1 ili!tl7£: )j4f f:m!lJ::Ell! <9 .8.1.5.3 > E E8tt rfh* ~~1iif -re if~~ik14Jitfr{!t!17£ 0 

9.8. i.6.3.2 eif 00!'.8~~ :=~z:, ®,=:~z:, ®l=J# .!ll!W1iif r!'.8tl.Ff1t1iif reif oo ,.!Jloo 34 0 
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us 8 

50.0 

37. 5 

2 

25.0 

3 4 
12.5 

5 6 9 

7 

-5.0+--r-~~~~~~~~~m~~~~~~~~~ 

0. 0 5. 0 10. 0 15. 0 20. 0 25. 0 30. 0 35. 0 40. 0 

i,Jt~Jj: 

1-*(~-'f (F-); 

2-~~-'f (Cl ) ; 

3- =;t.z:.$CDCAA) ; 

4-\IF..Pi'HiH~~-'fC\10, - ) , 

5-:/~~ -'frnr-); 

6-.Pi'Hl~:fl'!~-'fC NO, ) ; 

7--=: ;t, Z:, $ (TCAA) ; 

8-Ji,~Ul~ .f~ ~ -'f C SCJ.2 ) ; 

9- J?.i:rul:fl'! ~-'f (PO,'- ) " 

n-trSJ/min 

9.8. 1.6.3.3 JE·ri?ttJT: lR1Ji!itffilt '@. * 00 ~ 13 tffift~ ~ 8~ 1:li1: 00 81l'SJ' 1iftl JE 1~ im~ ii\f?fo r:p 81.J ~ 13 tffift~ ~ 0 

13tffift~~-'=:;1Tf IJl ~ ~ -=f 8~ i±l * ]l!V! ff ftnx )g F- ' c 1- 'DCAA, ='J02 - 'Br-' :-JO, - ' T CAA ' SO, 2-

fQ P01 ;- , 

9.8. 1.6.3.4 !Elli?ttfr: >'~tffi~ o .f~t'.!i =tt Z W& ;ffl ---:.tc Z W&fi. tf w~f!l.J nf"1 J1L ffiUJ::fiJElli?ttff o 

9.8.1.7 ~~it~ 

Jtt~ r=P =tt Z IDi3lM ---:. tcZ W3l~ l1lt:!i?:&N it1!= !1I5'\:C 47) : 

A wXp, 
Pw= A, ....... .. ..................... ( 47) 

J:\ r:p : 
Pw -7Jct~ r:f = tt ZIDi3lM :--C:tl Z W&Jm:!i?:&Jl'. , .!f!. {U:J;;~:R:<&Jt-Cmg/U; 

A w-7kt~ r=P = tt Z IDi3lM ---:.tc Z W& ~ * lHf fR ; 

A , - tffi l1"140& r:f = tl Z W& M ---:_ tl Z IDi& A~ ill~ lHf fJl : 

p, -tffiliiiJ'.~ r:f = !I. Z ~M = • Z ~ 81.J lffi::l:?:&!Jt, .!f!.1if.7g ~R; <&71-Cmg/ I,), 

9.8. 1.8. 1 rrJ W 1¥ : i o 1'~ !.Jf.}:~ ifll~ !E ~ {~ M,fi!i ?:& !Jt 8~ £1Ji:7]()Jatffit¥ ® . Jt:f§x>tt'Flttlia& ifl:;/k 83 o 
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t&'.Wl!Jfil)t jJptj~~ / (µg/L) t1rmt~l'ftm;& / % 

10.0 0. 39 ~4.4 

=ffitZ,@ 
90.0 0.3 1 ~ 2 . 1 

20.0 0.3 4~ 3.3 

~ffitZ,@ 
180 0.1 4~ 1.2 

Ifill&.$/% 
t&'. l91tl fil7t jJpt~~~/(µg/L) 

~'1\7j( §*7j( 

5. 00 84 . 7~ 1 07 81.7~ 114 

=•z.® 10.0 90 . 6~ 1 05 83 .5~ 106 

50.0 92 . 5~ 1 25 87 . 1 ~ 104 

5. 00 99 .2~ 1 25 1 03~ 122 

~ffitZ, ® 10.0 97.2~ 1 22 94 .0~ 110 

50.0 93.7~ 1 06 95 . 7~ 105 

9.8.2.1 ~JIHslE 

* JJm 1! }£ y Jtj ~ ffi f~;J,i I * If;( gr ii m trotl }£ tJ£ tlHt!: 7j( ,& A 7j( il 7j( rep fl{] - ~ z, ® ( MCJ\J\ ) ' - fl z, 
® <MBJ\J\) , =~z, ® (DCJ\J\) , -~-1l Z, ® CBCJ\J\) , =rl Z, ® (DBJ\J\) ,=:_~z, ® ( TCJ\J\) , -1l 
=~Z,®(BDCJ\J\), -~=1lZ, ®<CDBJ\J\) ,=.1l Z,®( TBJ\J\) c 

*:1J1*~Jt!T'tl£~1;t!;Jj(,&Jt7j(il7j(rep-~Z,® ,-fl z, ® '=~ z, ® ,-~-1l z, ® ,=tel z, ®,=:. 

~z, ® , -rl=~Z,® ,-~=1l Z,® ,=.1l Z,®fl{J1!f!tl5E o 

;fflt!:¥f :E:7'J 10 µLat , 9 ~ r@Z, ®fl{J:&i1~~~tl5t:E:r&EtJ1-jjU ]g: -~ Z, ® (MCJ\J\), 2. 2 µg/ L; -fl 

Z, ® (MBJ\J\) , 1. 9 µg/ L; = ~ Z, ® (DCJ\J\) , 1. 0 µg/ L; - ~-fl Z, ® CBCJ\J\) , 1. 4 µg / L; = fl Z, ® 

CDBJ\J\) , 0.56 µg/L;=:.~ Z, ® CTCJ\J\) ,4.4 µg / L;-1l =~ Z, ® CBDCJ\J\) , 19 µg/ L; -~=rl Z, ® 

( CDBJ\J\) , 19 µg/ L; =:_ 1l Z, ® ( T BJ\J\) , 8. 8 µg / L 

9.8.2.2 1*11 

7Jc¥f rep fl{] r@z, ® , *JtJ~ffi e ii 1 * lf;R5tiimw1 J£at, /G ~~:t:t¥¥ J'b tuI!Zl:lll!, it~lt!:¥¥, ~~~ffi e ii{'X. 
]1-;W; ' ~,Slt!:A$Jf;R5tli1~ ,*Jt! $ &Dlllh'I1J!!tl (MRM) mJ:t , tlH!iifi* l~HtraJ 5fp*f{JE;W;-=f~lt!:fr}E f£Jj-,fff , 

>'~t~m ~ P'l t~m J£~71-m o 

9. 8.2.3 littfJJ f~ *1' *4 

9.8.2.3.1 Ef!M:eii~ " 

9.8.2.3.2 Z,Bf : eii~ " 
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9.8.2.3.3 Z, ®:ft§&~ c 

9.8.2.3.4 m:tflfrl®m~<p=20g/L):1$1{7. 2.0 g m:tflfrl® ,ffl~;.kmM1ffit;ft~ 100 mLc To °C ~ 

4 °C 1*1¥ o :5W!e5k:jij'.E\Z£tif WG lM o 

9.8.2.3.5 Z,®m~Csb=0.05 %) :!{7. 0.5 mL Z,®,ffl~;j()E~~ 1 000 mLo 
9.8.2.3.6 !3f Z,®t:iF/1to~ :§1'/!i-~Z,®,-flZ,®,=.~z,®,-~-1lZ,®,=.f:lZ,® , ~~Z,®,-

1:l =.~z,®,-~=.f:l Z,®,=.1:lZ,®,*tllJt~!X*T~T 97 %0 
9.8.2.3.7 J3f Z, ®t:iF11tfFti*m~ (p = 1 ooo mg/ L): /1tufff 1$!{7. 10. o mg T [Pjg_l::l)j-8{] J3f Z, ®t:iFl1t ® 
(9.8.2.3.6) ,JtJJUfflEfl!W (9 .8.2.3.l)mftil1fJ£~~ 10 mLo -=r:-20 °CWf;J-f*ff: c ffE#~ffliP1!f~:fft:iF 

11t~~~~E8m~~11tm~M•m:B-~11tm~ o 

9.8.2.3.8 J3f z, ® 9=1 l'il:J m ~ (p = 10. o mg/L): JtJJU :fj; l{7. 1. oo mL T fPJ ti 7t E8 J3f Z, ®t:iF l1t fFtl*m ~ 
(9.8.2.3.7)-=r:IPJ- loo mL ~:E:mt 9=1 ,ffl~7j(J£~, WGl!Jtl)tX;*g1iJt~JX:l07'1 lo.o mg/ L E8t~~t:iFl1tm~ o 
9.8.2.3.9 J§Z,®t:iF/1t~fflm~Cp=l.OO mg/ L) ::fj;l{7.10.oo mL J§Z,®9=11'il:Jm~C 9 .8 .2.3.8)T 100 mL 

~il:mt"P ,j=§~Jj(JE~ o 

9.8.2.3.10 D3--~Z,®t:iFl1t® :~lt*TM~T 97 %0 

9.8.2.3. 11 D3--1l z, ®t:iFl1to~: ~JX*TM~T 97 % o 

9.8.2.3. 12 D3--~Z, ®t:iF11tfFti*m~: (p = 1 ooo mg/ L): /1t1ifff 1$!{7. 10. 0 mg E8 D3 --~ z, ®t:iFl1t o~ 
(9.8.2.3.10), ffl Ef!W$(9. 8.2.3.DmM1fJ£~~ 10 mLo .:r-20 °CW¥1i*1¥ 0 
9.8.2.3.13 D3--1lZ, ®t:iF11tfFti*m~: (p= 1 ooo mg/ L): /1t1ifff1$!{7. 10.0 mg E8 D3--1l z, ®t:iFl1to~ 
(9.8.2.3.11), fflEflW$(9.8.2.3.l)mftil1fJ£~~ 10 mLc -=r:-20 °CW¥Ji*1¥ 0 
9.8.2.3.14 [PJ{ir~i*Jt:iF~fflm~Cp=5.00 mg/ L):JtJJtl:fj;l{7. 50 µL E8 D3--~Z,®t:iF11tfFti*m~ 

(9.8.2.3.12))fll D3--1l Z, ®t:iF11tfFti*m~C9.8.2.3.13)T 10 mL ~:E:mi:"P ,ffl~;j()E~ " 

9.8.2.3.15 Jmm1ftl4:: ~ ~~4: ,~JX*TM~T 99 .9 99 % o 
9.8.2.3.16 w1:Jm:4:: ~~j14:Mim4:, ~lt*TM~T 99.999 % o 

9.8.2.4 ill.a 

9.8.2.4.1 ~:me~-*lf~~iilf~ffl{~: WGJt!.lllJ!~~-=r-mL 

9.8.2.4.2 eiitt: •*¥:ff C2.l mm X 100 mm,1.7 µm)MJ:t{-tJ1;)1:~~~::&E8e~tt " 

9.8.2.4.3 ft*5:\;J:i:tl!tff: ~{$J-Z_; ~(PVDF), JL1£ 0.22 µm o 
9.8.2.4.4 -fj(•)j:t:f~'fff: 1 mL M 2 mL c 
9.8.2.4.5 ilto~mi::2 mLo 

9.8.2.5 *f ~ 

9.8.2.5.1 Eilffl-Tl$-TJtf8 loo mL l1Hs.W~mi:M~l2!J·Z,~(~-p;j~)mi:*~7.kilt o *~*~~~ 

~{t1ftlf8;j(;ttat ,E\I:IJOA 0.1 mL m:tflfrl®m~<9.8.2.3.4)-f*ff: c 

9.8.2.5.2 ilt®EiZT o °C ~4 °Ci4f~~Jt-f*1¥,-f*1¥WJ7'124 ho 
9.8.2.5. 3 ilt ® tm5ll:Jll! :)'Cffl Z, ® ( 9. 8. 2. 3. 3) iffil 1J ;j(ift pH {![~ 5. o, :l"}ffl-{j( ·ttt:t ~tff :fi±l !{7.7j(ift, ffl 

PVDF tl!t~i:ttl!tfil:ittfiiro~JE c 

9.8.2.6 ~;fJii)7~ 

9.8.2.6. 1 ~ffieii~~5k14 

Vit~:f§ J\:Z,E~LV!E~:f§ B:0.05 % 8{Jz,®m~ ;Vit:ii : 0.4 mL/ min;ffilili:30 °C;:itti\t:E::lO µL o 

J§ Z,®f8Vit~:f§~~~lti7tJm~lf~* 85 0 
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lltl'EiJ / min iltlJJJ #I A/% iltlJJJ #I B/% 

*11 ~ii 40 60 

3.0 60 40 

3.1 100 0 

3.5 40 60 

4.5 40 60 

~,~~#feM~~•#l@Wtt~•*~# .~~•#l@•~•*~#m•w~~~m~fi~• -

9.8.2.6.2 &ti~~~~H4 

Jti, ~WJ( : Jti, lllJ! ~fft 7i\Ff mA; 45£ffi !f Jti, ff : 3. 5 k v; il ilii't!Jt : 120 °C ; Mt£tfr:U 4:. ilii't!Jt : 350 °C; Mf£tfr:U 4: 
VIT: :i:: 800 L / h ; Jrijlj]!~ffj:J: 0.3 Pa~0 . 35 Pao 

~~tl :lfA : $&Dil ~-=f.ll;'f{!t1HMRML J§Z, ®lUtr*lti- S{J $ffe.Dil..ll;'f ~tl 51d4 .%~ 86 0 

'P x:4'1~ 5itx:l11i~ CAS % 
iiJ:$Fr r$lr ftfL it! lli 1ilH~il~ 

m / z m/ z v eV 

- · lo® MCAA 79-11-8 92.9 35 .0 20 10 

-~lo® MBAA 79-08-3 136.9 78.9 20 11 

=•lo® DCAA 79-43-6 126.9 82.9 22 10 

-•-rflt lo~ BCAA 55 89-96-8 172.9 128.9 20 9 

=~lo® DBAA 631-64-1 216.8 172.8 20 11 

~-lo® TCAA 76-03-9 160.8 116.8 15 7 

-1~=-lo~ BDCAA 71133-14-7 206.8 162.8 18 8 

- • = rfltlo® CD BAA 25 78-95-5 25 0.8 206.8 20 7 

~~lo® TBAA 75-96-7 25 0.8 78.9 30 15 

D3--·lo® D3 -MCAA 1796-85-6 94. 9 35 .0 20 10 

Ds--~lo® Ds-MBAA 14341-48-1 138.9 78.9 20 11 

9. 8.2.6.3 ti-~ Ht!~S{J ~iM :Jt\( 10 --t 100 mL S{J~ :i: Jm ,1£(1X fi:1ifff:IJOA o µL ,1 00 µL,2 00 µL , 500 µL, 

L OO mL , 2. 00 mL, 5. 00 mL,10.00 mL , 15.00 mL 5f1:l 20 .00 mL fl{] J§ Z, ®ti-~ftJ§f£t~ ( 9.8.2.3. 9) ,J§ 

£tg;j( fit ;ft- ~~tl!Jt,mG1M ,$;&t :i:~ JJt:7g o µg/ L ,1. 0 µg / L,2 . 0 µg/ L,5 . 0 µ g/ L, 10. 0 µ g/ L,20. 0 µg / L, 

50 .0 µg/ L, 100 µg / L , 150 µg / L 5f1:l 200 µg / L S{J ti-fi:* 7~t£t~ o fl( J!f! ~)Jt)A 11£ ¥tl il'Q S{JJl[V!Jf , 1i({Jz_t tn{!tltl 

7£ o )2.( § ti-1t it !#5 fl{]~ W fR 7'J WdHi- , Jt x;f DiZ fl{] &t :i: ~oc 7'J tlHHi- , ~ 1M ti-~ Ht!~ o 
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9.8.2.6.4 ~ r:i9' ¥ffirj JE 
9. 8. 2. 6 .4. 1 :lit# , i~ i'-¥o rfb En !ltrllH 9. 8. 2. 5. 3) Fn :R Jft :lit i'-¥o ~ffi~ JE o ~ffi~ JE7.k i'-¥o st~¥ 1.9§: 5()( DY: ~ fir. , J.llU¥: ffl ['iij 
{:lz ~ pg ;fffi ijj ~:f 1'! ~ 1;f: ifi!i )JO ;fffi ti: JI ftt{ ~ ?'! Jl! fi JE :Ii :7t ;fff , tE ;fffi i1f °* :Jrj 1$f 11Ji f l I 1;f: ifi!i a:f=1 )JO A #X 1¥ jg 5 O. O ,u. g I I , 
r'f/,j ['iij {ll:$ pg ,f~{~ffl j~11Ji ( 9. 8.2 . 3.14) 0 

9.8.2.6.4.2 'Bi!~r¥J~~: 9 ,ftjl~ Z:, "@&r¥J MRM {i'.t,i!~l]i1,~ 35~~ 43 0 

100 
1. 87 1. 89 

1. 60 1. 80 2. oo 2. 20 ntrBJ/ min 1. 80 2. 00 2. 20 lltral / min 

2. 66 JOO 
2.73 

2. 40 2. 60 2. 80 3. oo ntrBJ / min 2.60 2.80 3.oo ntrBJ / min 

100 2.81 100 3 06 

t I 
"#. 

/ 
~ / 

I 

l I / / \ 
/ \ 

0 "-··~-
,_ 

0 
2.60 2.80 3. 00 nt rBJ/min 2.80 3.00 3.20 ntrBJ/ min 

00 39 = j~ Z. ~WI MRM @ i~ 00 IE 40 = j( z, ii WI MRM @ irf IE 
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100 
3. 12 3. 16 

2. 80 3. 00 3. 20 3. 40 lrffa]/ min 3. 00 3. 20 3. 40 Jrfj\l] / min 

100 3. 20 
I 

3. 00 3. 20 3. 40 3. 60 !rffa] / min 

9. 8 .2. 6. 4. 3 JE ·tcJ: :5t ;fff : fL% tJ.li IZl z., ~ MRM ti, if~ r:p /G In] El :fffi 1t ir !Im i¥J 1* m At ibJ JJz t~ 1iE ~ T xt :itt fi JE 
·ti :5t ;fJT 0 

9. 8. 2. 6 .4. 4 JE :I: :5t ;f!f , >'Hffi 1:t: t-1 r i*J ;fffi Ui: o *HJ :>r~ :fffi Ui: At , +~ m El :fffi 1t ir !Im fl{] ill! rnHR :itt fi JE :I: :5t ;f!f o * 
ffl'*1~~~.mm§~~ir!fm~~1iL~i*J~~ir!fmill!OOm8'-J~m:1tthJE•?tfJT o 

9.8.2.7 ~~itl! 

9.8.2 .7. 1 9HT-5* 

:J'\: r:f: 

A - b 
p=-­

k 

p - 7.k :ft r:f § :fffi 1t ir !Im 8'-J mt•~~ , _if!. fa :7-J 1~ 5li: 4lt Jt C 11 g I L) ; 
A - 7j( tif rF El :fffi1tir!Jm xt J!i fl{] ili~ 1fil ~Jt; 
k -t~ rt dlJ ~~ ITT #-l >f ; 
b - :fffi ?1i'fffl ~ i¥J ~Re o 

9.8.2. 7.2 l*J fff-5* 

71< tif r=P El :fffi 1t it !Im mt :I: ?~ ~ H ~ !17 .. :J'\: c 4 9 > , 
A - p,, 

p = 
A;, 

.................. ... ......... .. .... ( 48 ) 

.. .. .. ...... .. ....... ........ ... .... ( 49 ) 
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5:\:9=1: 
P -;j(;ff.r:j=t § f~{tit~El9m.l!itr&lt ,Jl!{ft]g~~'ij:Jf(µg/L); 

J\ -;.k*f.9=1 § f~{tit~Xt J)IIEl9-f-1*tr~ Wffl; 
p,, -;j(;ff.r:j=t ~{_ft~ P3 f~{tit~Xf J)IIEl9m.l~r&lt ,Jl! {_ft]g~~'ij:Jf (µg / L) 

J\,, -;j(*f. 9=t ~{_ft~ P3f~{tit~XtMEl9r1*f r ~ Wffl 0 

9.8.2.8 ;ftf~J.t~O/ltfAJ.t 

9.8.2.8.1 iiW!Jt :5 "!'-~:%Z~{!t!0~~;.k1Joi'~f1t*f.o~, ~1Joi'~r&!Jtn 200 µg/ L ~ 4o.o µg/ L at ,Jt{!t!tlJE 
~* El9t§Xtf~f11;1$l~lll* 87 o 

;f!JXift'F/tm:~V % 
1Nili!Hll5t 

1JOt.ii\Jt~jg 200 pg/ L 1JotjJt~jg 40.0 pg/ L 

-·6· 1.2~ 3 .8 2 . 5~5.4 

-l1t6® 1. 0~ 3.8 1. 0~4 . 3 

=•6• 1.6~5 .0 1.7~ 9.6 

-•-r~6® 0 .70~ 8.7 0. 40~ 2.8 

=• 6• 0 . 60~4 . 6 1.3~4 . 7 

.:::•6• 1.1 ~4.6 2. 2~ 12 

-r~=•6® 1.2~ 3 .6 1.8~ 8.5 

-•=rl6® 1.4~8 . 3 3. 0~4 .0 

.::C:~6· 0 . 60~ 11 2. 7~ 16 

9.8.2.8.2 f1j;{ifij}Jt: 5 1'-~:%Z~{!t!tlJE>'f ~ ;j(:IJOT~*F p~' ~:!Jo i'~r&!Jtn 100 µg/ L ~ 10. 0 µg/ L at, }'t{!t!tlJE 
~*El9@Jl&$lll* 88 0 

@] r&.$ / % 
1Nj1j1Hll5t 

1JOt.ii\Jt~jg 100 pg/ L 1JotjJt~jg 10.0 pg/ L 

-·6· 43 .8~ 100 20. 2~ 11 0 

-~6· 46 . 0~ 100 37.0~ 103 

=•6• 70 .8~ 106 58. 1 ~ 102 

-•-rl6® 81. 0~ lOO 68.7 ~100 

=• 6• 81.5~ 10 2 80. 9~ 102 

.:::•6• 65 . 5~ 117 74. 9~ 111 

-r~=•6® 88.4~112 82. 4~ 107 

-•=r~6® 63 .8~ 118 80. l ~ 102 

.::C:i1t6® 76.1 ~ 10 5 7 4. 6~ 106 

a,~~:B*m*~~ooru~~• ·•5t~•~~~-~~-•6•~-•6•oo~m~~MB.~••~M~ 
@Jl&.${ilm;o 
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9.10 -i(z:;ti 

9.11 -fJtz:;ti 

9.12 -il-fJtz:;ti 

9. 17 2 '4' 6- .=. jt ti 

10.i.i.1 ~.mmlE 

*fr~•~rm~•~•1wm•m~•~ft~~~~~~•m*R~*•*~~M~•~~~ 
a5fll ~~~ -=r ~NP a cm ~"Wf ~"). 

*fr~mm~~•m*R~*•*~M~•~~~•5¥P=~-=r~w•~~~. 
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10. 1. 1.2 l*ll 

§)ti&.Jl~filH:H1~~~7}(¥¥ ,{l}Ji:l::t!$Bt~OC~ 'L' X>JWm•-'B!k.Jfil•5¥0 ~~m T !kNP•urfiJt~ 
~~ •• Ei&~~~ft~eEurfi~ftB•••~#ft.MW~*¥¥~~·m•-'B!kffil•5¥PD.Jfilr!k~ 

• ut 11- }£ •)"i 7t ,fFf 5j }£ii:~ tmtl 0 

10.J.J.3.1 Z:,l't( <p =75 %) 0 

10. 1. 1.3.2 p;fl!]J!Jo 

10.1.1.3.3 D±iffi't 80(T ween 80) , 

10.1.1.3.4 :/i&JiU.§'.~(c=O.l mol/L): P&~~ttt:.® 8.2 mL,J§~;j(~;ff~ 1 000 mL, 

10.1.1.3.5 ~11t~if'gm~Cc = O.l mol/L): ~~ 4.0 g ~11t~if'g .J§~;tmM:tf~*F~ 1 ooo mL o 

10. 1. 1.3.6 J,'if,:mf 0 

10.1.1.3.7 Percoll m~O+l) :ii:~~}Ef*;fJt~ Percoll,Ej~f*;fJt~~;}(1fililo 

10.1.1.3.8 Percoll-J;W,:mf)t~~:~~ 85.5 g J;W,tJ!,J§~;}(mJW,~;ff~ 100 mL,J1tm~7'J~5¥PJ;W,:mfm 

~, {!}~ 10 mL J::lt);W,:mf~5¥0 m~, 5j 90 mL ~ Percoll m~ 00.1.1. 3. 7) tfiliL JJtm~ ~ !$ )Jt Jg 

1.10~ 1.1 5 g/ m3 
o T 4 °C.f*;(:f , f*;(:f:Wj7g 7 d , 

10.1.1.3.9 PBS ~iq:t~ :7t~U~~ 8.0 g ~~if'g ,2.9 g ~®~=if'g[Na2 HP04 • 12H20] , 0.2 g ~~ff, 

0.2 g ~®=itf!!l(KH2P04) ,J§~;}(mJW,~;ff~ 1 000 mL, J§ttt:.®m~O O.l.l. 3.4)Ii,l(;i(~~ff'gm~ 

(lO.l.l.3.5)JffiJlJ PBS ~{q:t~~ pH {i[~ 7.2~ 7.4 0 T 0 °C ~4 °C.f*;(:f,f*;(:f:Wj 7 d 0 

10. 1. 1.3. 10 PBST ~{q:t~: rPJ 100 mL PBS~ {q:t~ 00.1.1.3. 9) ~ :fJOA 0.01 mL ri±iffi't 8000.1.1.3.3) , m 
?:J o ~ ill!5kf4-rm1*1=f 30 d 0 

10.1.1.3.11 DABC0-1tM :~~ 12.6g 1tM ,Ji11'1\tW:fJo~~ 60 °C ~10 °C .~E:fJOA 0.2 g ~ 1,4-=ff.l!i 

~X,;Uf(2,2,2)$t'fG(DABCO) ,1'1\tWmM o ~ill!5kf4rf*1=f:Wj7g 12 -1-J=I 0 

10.1.1.3.12 4-Jfrllf~S(BSA)m~Cp=l g/L):~~ 0.1glf-Jfrllf~sCBSJ\),mJW-T100 mL~* 

~ ,J§ 0.45 µm ~Jm:i::t~*JtJ , 

10.1.1.3.13 DAPI~*~:~~ 2 mg~ 4, 6-=~¥-2-*~iP511* < DAPOm-T 1 mL Efl~~, .Y 4 °C 

~fti*ff ,f*;(:f:Wj 15 d 0 

10.1.1.3.14 DAPI~em~::f§~ 5 µL ~ 4, 6-=~¥-2-*£P5[1*CDAPOm~(p=2 mg/ mL) ,:fJOA 

25 mL ~PBS ~7*~00.1.1.3.9 ) ,ffil?:J 0 T 4 °C.f*;(:f , lh'.liJ§atmG1M 0 

10. 1. i.3.15 ~~~ftmti:u: m:wm•-'B!kn~m -T 311tt1HI~ftm 1*-:ffMtil:~ft~mti:u 1h., .:r: 4 °c 

f*;(:f 0 

10. i. i.3.16 wm•-'B!k/~~mr !kl',;r,¥¥ ::ij:~Jrl',;r,fim~~* l oo -t-wm•-'B!kffil•5¥0 loo -t-~~mr 

!kNP• o 

10.1.1.3.17 ~~~m~<c = l. O mol/L) :~~ 111g~~~.J§~;tmM.~*F~1 000 mL, 

10.1.1.3.18 ~®itif'g( c =l.O mol/L) :~~ 84 g ~®itif'g,J§~;}(mJW,~;ff~ 1 ooo mL 

10.1.1.3.19 ~~~ipgm~cc = 10 mol/L) :~~ 40 g ii.~~ipg ,J§~;tmM:tf~*F~ l oo mL 

10. 1. 1.3.20 ~¥{lii'®m~Cp = 97 g/ L) : ~~ 97 g ~¥{ii!® ,J§~;}(m!W .~ff~ 1 ooo mL, 

10.1.1.3.21 1filil!f£t~ft~~Jm:Jl1£ 1µm,][1£14 2 mm, 

10.1.1.3.22 Dl\'®!f£i~lm:Jl1£ 3 µm,1r1£ 25 mm, 

10. 1. 1. 3.23 ~:fJZJt 0 

10. 1. 1. 3.24 .m:fJZJt 0 
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10. i. i.4 f>l.a 

10. 1. 1.4. 1 :Ul:!Et#&lt: '@Cll:/f:~lr<J :Ul:!Etff C1I1'L7'J 142 mm)~!Rf/ijitfJ*; Mlm~~fl~~-1*1t:Ul:!Et#&ll: o 
10. 1. 1.4.2 mitlJJ:\:i~H~.'m :~~jg 15 mL ,50 mL ~ 500 mL; i'*f ,[., jJ fl~UJtiS!tl 2 OOOg .~~ffeU $1~ , ~ 

Ji Jt Jg 0 0 

10.1.1.4.3 pHito 
10.1.1.4.4 IWIJJttltWff o 
10.1.1.4.5 Jl~:fl!Jl:!Et#&li::f:1'1[l::7';W~ o 

10. 1.1.4.6 1~1if£1JH%ff o 

10.1.1.4.7 Jl~*: :fl!Jl:!EtffjJ jg o~5 mmHgo 
10.1.1.4.8 ~:YtlrrH~~ : 450 nm~ 480 nm~ el:!Et:YtJt; 330 nm~ 385 nm ~>'~l:!Et:YtJt; 20 ffl, 40 ffl, 
100 fg!Jm~ o 

10.1.1.4.9 f!EJ~J!Ei'*f i[.'"f: 15 mL,50 mLo 
10.1.1.4.10 i'*fil.'~: 500 mLo 
10. 1.1.4. 11 *ilt:fm: 10 L, 50 Lo 
10. 1. 1. 4. 12 SJl-J!E:fm :1 o L, ;f,J m:t :7g ~ W 1:tiL 
10. 1. 1.4. 13 iJ-=f 0 
10.1.1.4.14 WJtit:~:f£ 1.10 g/m3 ~ 1.15 g/ m3 o 
10. 1. 1. 4. 15 DAK 0 gg: ~;IJE£1i 11!!1 gg o 

10.1.1.4.16 W~~"fMEWfii~ "f o 

10.1.1.5 f.'.F~ 

10.1.1.5.1 t!H1!1ki\t~:W/f:lm ·*~/f:lm1*:fJl1kilt o 1k1!1k1r*~ 10 L, :tfiX~1;tl;1k1r*~ 50 L 
1o.1. 1.5.2 :tt o~ 'T 4 °C 74'~1*1¥, tE 7 2 h P3 mfr7t~ o 

10.1.1.6 ~HJiil7~ 

10.1.1.6.1 7t~ 

10. 1. 1.6. 1.1 1W:Jll:!Etlm:lil:!Et1*: 31tf§ 'T~i!Elt 1J>'T 20 N T U ~1j(ift o 
* J§ 1W: JL lm Jm :ct l:!Et1* Jll: J_ll!lj( :tt at ' {gjjS r >'U :5HFr ±17 ~ : 
a) ~1ttif~£t~ft~l:!EtlmO O .l.l. 3 . 2 1 ) lE®rPJ J:ii'T:lil:!Et#&ii00.1.1.4.1 ) __t ,J§ ~1j(#fi)tl:!EtJm ,7G 

E'(Jfill§WM:ctl:!Et?&m: ·~*~ ~1ktt~mmfr:ctl:!Et ;:ff:ctl:!Etffn :ct:k , PJJ!Nt-~ ~l:!EtJm:m:£__t 
itzv~ o {t{j(~ J§~ 200 mL ~ PBST ~{qi~ 00.1.1.3.10) , Z, M00.1.1.3.1 ) ~~1km'i5t* 
ift;flij ,-ll}~m'i)t~:Ql:!Et o *1" Jl:l§:J'J Jf:lil:!Et#&ii ,J§lj-=ff/T ~:tlf-l:!Etlm:f§~ 50 mL flt% J!Ei'*f ,[., 
"t00.1.1.4.9) 9=1 0 

b) [PJ__t;itf!E%J!Ei'*f il.'"f 9=1:1JOA 40 mL p;ji!ifr!] (10.1.1.3.2) ,1tl:!Etlm7'G~f£tirl1fo, tE 1 050g , 20 °C51d4 
ri'*'i 1L' l o minC :?JJJ§1MitfJff, ~J!Jt]g O), i'*'i 1L'E J§ ~ "f ~ ~ J:m'~, ~__tm'~:IJOA~7K 9=1 x 
s e ~ ilt 1* :7'; ll: o ;:s: t±nm s e ~ ilt 1* , :m: £ __t it ±17 ~ 0 

c) rPJi'*f il.' 1§ ~mrn:!Jm 9=1%:/JOA 5 mL Z, W$0 0. l. l.3. l), -N~'l~:IJOA PBS~ {qi~ 00.1.1.3. 9) ~ 
40 mL, tit~ o tE 1 050g , 20 °C ~{tfri'*f il.' 10 min(:?JJJ§1MitfJff ,~J!Jt:7g O) o i'*f il.'E~~__t 
m~.i*oomrn:!lm 0 

10.1.1.6.1.2 iHi~'fl5iJl:rn:1* :31tf§'T~?!Elt:k'T~T 20 NT U ~1kilt o * J§ ~ ® 'fl5mrn:1* Jtt 11vk tt at , 1Q m -r >'u :5HFr ±17 ~ : 
a) ~1ki\tt!i A SJl-J!E:tm 0 0.1.1.4.1 2) , lt'TIWIJJ ttltWff 00.1.1. 4.4) __t, itlttltWitl:IJO A 100 mL ~{t 

'fl5f£t~O O.l.l. 3 .17)~ 100 mL ~®ilil*Jf£t~O O.l.l. 3 .1 8) o 
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b) JFlit~{t.fl"Jfg~(lO.l.l.3.19)ift!J1J pH{![~ 10,fftif 12 h~l6 hl§lf&±;:_trf~ ,5Jzr~ 
200 mLffi:m:!fm o 

c) fJO.A 200 mL f8~Ui!~~®fg~ OO.l. l.3.20) fg,!W5Jz r f81Jtm:!fm, ~;y; ~ 500 mL ~ ,t,,;ff. rp ,Jfl 
Yi!: PBST ~{qt~ OO.l.l.3.lO))t{j(t)trkP¥-Jitii:tfi!Jt ~_tit 500 mL ~ ,t,,;ff. r:f o tE2 OOOg 

~{tfr~,t,' 10 min(ilJJFliM~ff ,~J!JJt)g O) o 
d ) P&±;: _trf~ , rPJ ~ ,t,,;ff. rp fJO.A~ 15 mL PBST ~irp~ (10.1.1.3.10 ), j\i~ J§:ijl-:ltg)tmG~ 2 -t-

50 mL f!EJP3Jit~,L.,']fr*J ,W.Jfl 15 mL PBST ~{;fl~00.1.1.3.lO))t 3 lXB\:~~,L.,;ff.,:ltg)t~fJ; 
~_tit 50 mL ft%Jlt~ ,t,»]f rp ,JFj£1gJj(~~~ 40 mLo tE 2 OOO g ~{tfr~,L' 10 min , P&±;:_t 

rf~o~£_tit~*-1X o ~mm:m:!fm o 
10. 1. 1.6.2 7t ~ £1g{t: rPJ _titlt£~ J§ f81Jtm:!fm rp fJO.A 6 mL PBST ~{qt~ 00.1.1. 3.10), fi:T-1~1l!E:JHH:§ 
ffOO.l.l.4.6)_til&)% 1min,*r!tif~:ltg~Jt~15 mL ~,l.,'lfr:f ,{t4lf-t-~,L''ifr:f*f:®f*fR1J>T- 3 mLo 
Jfl1lm'lf b\ 15 mL ~ ,t,,']f Jlt'ffl)~·tifJO.A~ 5 mL Percoll-J,ttft)t~~ 00.1.1.3.8), tE 1 050g ,20 °C~{tfr 
~,t,, 10 min(ilJJFliM~ff, ~J!!Jt)g O) ,Jfllf& 'if b\ r:f i'a]~_t'ffl)lf&~ 'M~"WI !k"ffil•)fU JiP•f8 rttif~T-~ 
f8 15 mL ~ ,t,"'if r:f o ~£_tit~* o * _titrttif~if jf o 
10. i. i.6.3 ~e{gt'ir>'~zv~: 

a) JFj Dl\KO ~ (lO .l.l.4.1 5)tEm\'®~£iiittJm 00.1.1.3.22) f87~ )j!fJ Jl!lJ 1!!1J ~ ,W.JFl~r*iittlm:iJl-fJ; 

~£1gJl<~W_tn'fJt:i '~*atlittlm~Jl\Z~A~W o 
b) * _titm\'®~£tlittlm~f%¥tl 1l~Mlitt~m:oo.l.l.4. 5) _t ,Jfllf& 'lf P&~"WI IE."ritif~ (10.1.1.6.2.2) 

1l§i1JO~ Dl\KO ~tff>fc f8littlm1!!11~r*J'Jt!:fr:fllllitt0 M litt at Jl\Z:tEiittmt_t ~ m -~~ ~ w, k,( ~ l_[_ 
iittlm1iJ.tlm o W.*~ 3 mL PBS ~irF~ 00.1.1.3. 9) 1001JO~ iittJm_t:fllj iitt o ~ l_[_:fllj iitt, tE*f: ri~ JE_t 
Jf1001JO 0.50 mL BSJ\ fg~(l0 .1.1.3.1 2) ,~},f 2 min 0 

c) JFl ~r*littlm:iJl-fJ; ~~~Jt 00.1.1.3.23) _t, tEiittJm_t 1l§i1Jo 1 1lm ~N~Jtiat:iftl 00.1.1.3.15), 
T-t:i~ r:f j!'rfj(;fftfi: 30 min,W.1001JO 0.10 mL Dl\PI ~em~ (10.1.1.3.14) , j!'rfj(;fftft 10 min e 

d ) JFl~r*iittlm:iJl-fJ; ~A~:flll iitt~fi:00.1.1.4.5) _t:fllliitt , JFl 4 mL PBS ~{qt~ 00.1.1.3. 9) )t{j( 
Uf Btlittlm ,W.'ft<iX1001Jo <fr 3 mL f8 Li IW-it;7f!17j(fg~ (30 + 5 + 65» Li IW-it~J:lpj(fg~ (70 + 5 + 
25) )fU z:, IW-itM1km~ < 9o+ 5 + 5) Jt!:fi filbk o 

e) T-~ f8 ~:fJZJt _tyl§ifJO 1 100 Dl\BCO-itM 00.1.1.3.11), * _Litlittlm 00.1.1. 6. 3. 4) :iJl-fJ; ~~ f8 
~:fJZJt _t o tEiittmt_tW.1l§ifJ0-100 Dl\BCO-itM 00.1.1. 3.11 ) , ~_t~:fJZJt (~£\Z;;ff ~ lfil) o T-
4 °C j!'rf j(;~;ff, ~;ff Wj Jg 7 d 0 

10. 1. 1.6.4 m~1t~: fJ 7f~j(;~1ftlm)fU7R1J, tuf~ 15 min e %ti: 200ffl=f8~Jtm:r1'.: r:Xtiittmt_t1!!11~ 
r*J f8;ff:®Jt!::f'J~Btal1t~"Wl !k" ;W.{t<{j(:tf 400 ffl= f8 :!i[j(;~JZ: CFITC m:r1'.:> ,400 ffl= f8 ~7~~£ CDJ\PI 
m:r1'.: > )fp 1 ooo ffl= f81ftl7t-T~ cDic m:r1'.:>m:r1'.:r Jt!:-zvilE~ 0 

M1i!'Hft~IE.1fil• :§:Ull§1!!11Jf3,J'r:f~ 8 µm~ 15 µm o tE FITC m:r1'.:r ,1![-~£t±P'1tJJH~e~Jt o tE 
Dl\PI m:r1'.:r' ~ r*J'ffj)§1o:i)\\1*11[e~~xJ.11~¥tl 1 ~4 -t-£f11Efil:l*at, §1o Dl\PI 1)13·)1: ' PJ1ifU}A)gJlf1ifHit ~!km 
• ;;ff§1o:i)\\Jil~~e' r*J'ffl)~Meat ,§1o Dl\PI ~·11: ,W.*Jfl DIC m:r1'.:Jt!:-zvxJ.11~ ,;ff~~~¥tlffil• f8£a!Efil 
i* , r:f ~ ~ r*J m ~ f:B , PT lifU 1A 7g M 1i!Hlf ~IE. 1fil • o 

~~ffilr!E.JiP.§1o1!!11%~.ff!§1!!11%,J'r1~ 2 µm~6 µm o tE FITC m:r1'.:r ,Jjp-~tz:tl:l11t*~e~Jto 
tE Dl\PI m:r1'.:r, ~ r*J'ffj)§1o:i)\\1*11[e~~xJ.11~¥tl 1 ~4 -t-£a!Efil:l*at ,§1o Dl\PI 1)13·)1: , PJlifU}A)g ~~ffl r !IJ.Jjp 
• ;;ff§1o:i;miil~~e, r*J m~M eat, §1o DAPr ~ ·tt, w.*m DIC m:r1'.:Jt1:-zvxJ.11~, ;ff~~~ ¥tl gp • r*J ;ff 
1 ~4-t-J3 :t%-rm-r, m11JUtA)g~ffilr IE.ffP• o 

10.1.1.7 ~:W,itll 

4lf7r*f:® r:f f81fil-~ffP•~1t~§rl.:r.\;(5 0 ): 
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:ttr:f: 
Y -4ij:Jr¥fo~ rrmAW;§PiU&; 
X -it~¥f::zfs:El9fzlq'9'r:f milW;§Pil~ ; 

V -7j(¥f~#ilkilJT1iffi:?YJ:~El9f*f9',.tljg~Jf (mL); 

V1 -mfm~it~El9m:?YJ:~Wf9' , •firjg~Jr cmL) ; 

V z -*~E197_/(¥ff*;f9',.{irjgJf(L) o 

10. i. i.8 ~W!rn~ 

4ij:JrmilW;§Pil~tl:l ~~El9it~~:tt; C5 1 ) : 

D= V 
Y1 X V z 

:ttr:f: 
D -4ij:JrmilW;§PilEl9~tl:l ~~; 

V -7_/(¥f ~#11 ki lJT1iffi:?il: ~ El9 f*fR, •&jg~ Jr ( mL) ; 
V1 -mfm~it~El9ffi:?Yl:~WfR •• {irjg~Jf (mL) ; 
V z -*~El9Jj(¥ff*;f9',. {irjgJr(L) o 
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.............................. ( 51 ) 

10. 1. 1.9. 1 *1f W Jjt : 7 1'-~~il:B-~U (nJ 10 L ~7.K ,Jj(i!j7_/(;fp 'if WJ7_/(¥f p~ r:p :IJUA 100~500 1'-~~m r _ffi, 5fll 
loo~5oo -t-~~1fiJ!.:£ _ffi,, JtffixH1Ff1tilitl :&~* 89 o 

111xt ti\ m «t~ 
§tij; !f'b 

jJp ti\ im ( jfil ) . % 
1' 

~'1\7j( 7j( l!.1( 7j( tf:j ) 7j( 

100 2. 8 ~ 5.4 

~jfil T-El. 
100~500 3 . 3~ 32 6~ 33 

100 3. 8~6 . 6 

J1I ~H~ -'€:. El. 
100~500 0~24 3~38 

10. 1.1.9.2 f1t1ifU I!t : 7 1'-~~il:B-~U rtu lOL ~11< ,1J<i!lll<5fll'WWJ1t¥f J'b rr:IJa A l oo~5oo -t-~~mr _ffi,5fll 
loo~5oo -t-~~1fiJ'..:£_ffi,,Jt@Jl&-$~* 90o 

@Ji&.$ 

§tij; !f'b 
jJp ti\ im ( jfil ) . % 

1' 
~'1\7j( 7j( l!.1( 7j( tf:j ) 7j( 

100 2 5 ~ 3 1 

~jfil T-El. 
1 00~500 14~ 33 17~ 30 

100 2 7 ~39 

Jf ~H~-'€:. El. 
1oo~soo 19~33 21~37 
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10. 1. 1. 10 ~:§:}Qffitl 

1 0. 1. 1. 10. 1. 1 ~ ;&~ :1t mt~~ iM ~ xt ~ ;& ~ :16-JJ\ 1ftl :& El9 mt~ ~ lM , EB ~ ·tt xt ~fUffi llEH1: xt ~f! M -t--JJ\ ~ 
t1Lfft o :W ifb 5HR at , £\I'& f.D :ltt :fi - i'X o 

10.1.1.10.1.2 ~·ttxt~f! :lfX. 50 µL PBS ~i>F~OO.l.l.3.9):Jtt:fiJ1lLt~e"l~>~·~*~¥liltl~*~£1Zff 
ffM•~r$"•~Mm•~$~·E19~W . 

1o.i.i.10. 1.3 llE ·ttxt ~f!: :irx. l o µL ~:&~:16-JJ\ti:U:&r:f=t llE·ttiitf*$j'TfilLt1I~~e ,t£1filJW<:m rx.m~ .~ 
Jtm~at ,f*iJE~Y 50 %~•W:NP•7'~.W7'G:tff ·*~:JP!tll .~•W:NP•El9ID~:f~i!Jt*ffil. 

10. 1. 1. 10.2.1 ~:f£mt~~iM~J:t JA*:W¥tlm~El9 ~:tt:f£:ltt:fi mt~~lM, EB~ ·ttxt ~f!~ llE ·ttxt ~f!M-t­
m~m~. :Wifh~m~ .•fil*:W~OO~£\Z:lttfi-i'X . 

10. i. i.10.2.2 ~·ttxt~f! :*Jt! lo L ~;J<fl=Jg~s ,:Jttfi:tta!t~~ ,~•~1t~~ef§i~m~~m.;s:* 
~W ffMJJP•»-~•, ~f!J3~~9=t**:lttfi~, PJ QJ:Jtt:fi!§i~~fF o 

1 o.1. i.10.2.3 l!E ·ttxt~f!: :tE lo L ~*:Wifh r:f=t:!Jatff- 1 00~500 -t-~~~+ $NP•~ 100~ 500 -t-Mm•~ 

$~• ·*i'k:!tt:fi~~ ,~•~it ,~-e,m~it?/& .it~Jt@J i&$ . llE·ttxt ~f!'&:Jtt;J<:W~¥!i!tlz~£\Z:ltt:fi 
-i'X. 7 -t-~~li[llE·ttxt~f!~~~+ $ Ef9@Ji&$Jg 31 %~44% .Mm•~$ Ef9@J!J'x:$j; 23%~54% . 

10.1.2.1 ~JIB'~~ 

*nmm~Tma!t•~~1w~-~~•~:1tmi*moo~~•~*»-1t*•*9=1El9Mm•~$~ 
-~~~~r$JJP•. 

*nmmmr~•~*»-1t*•*9=1Mm•~$~•~=~+$"•El9oo~ . 

10.1.2.2 1*11 

*JtJ Fil ta-Max Xpress ·tRJ!nm ,J:t:k1*f9':!ii;j(;W:Jtt:fTM~if ·tRJ!i)t,[ll, ili:tta!t•~~ / W ~-~ 
•,i:.,xtMm•~$~•~~~~+ $NP•:Jtt:fi~•~1t.ll}*Jt1~:&~:1tm1*~em:Jtt:fi~e~m~ 

it?/&. 

10. i.2.3 m~Jfll*ft4 

10.1.2.3.1 D±l1li't 80(Tween80) . 
10.1.2.3.2 D±J1li'i 20(Tween 20). 
10.1.2.3.3 i'Xffi\WHl*Ji11t~Cp=5o g/ L) . 
10.1.2.3.4 :fuli:®iW~(c = O.l mol/L) : ~Jtx. 8.4 mL :fuli:®,Jt!~;j(,fffl~~ 1 000 mL. 
10.1.2.3.5 itJA{t.fl*JiW~(c=O.l mol/L) : ~Jtx. 4.0 g itJA{t.fl*J ,Jt!~*iWJlllt.,,fffl~~ 1 000 mL. 
10.1.2.3.6 DABC0-1tM: ~:irx. 12.6g1tM ,:!Jam~ 60 ·c ~70 ·c ,ll}:IJaA 0.2 g ~m~ 1,4-=i~~X.3( 
VF (2 ,2 ,2)$;/,1£(DABCO) , J~wmm. 0 li[J1li'i*f4rPJ f*tt: 12 -t- Jj 0 

10.1.2.3.7 4JfrLm~sCBSA)i11t~(p = 1 g/ L): ~Jtx. 0.1 g lf:JfrLm S~S (BSA) ,i11t'T 100 mL ~;j( 
9=t , Jt! 0 .4 5 µ m a!t filt :11 a!t • 
10.1.2.3.8 PBS~74t~:~lfX. 8 . 0 g~{tii*J, 2 . 9 g~®ii.=.fi*J(Na2 HP04 • 12H2 0) ,0.2 g~{tfE!l~ 
0.2 g ~®1t=fE!l<KH2P04),Jt!~;j(i11tJlllt.jf,fffl~~ 1 000 mL Jt!:fult.®i11t~OO.l.2.3.4)W;11:1A{t.fi*Ji11t 
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~OO.l.2.3.5)iffil1J pH{![~ 7.2~7.L T 4 °Cilf;:;f¥ ,.f*1¥M 7 do 

10.1.2.3.9 PBST ~irp~ :* 0.01 mL ri±l1l! 80 :fJOA?Etl 100 mL El9 PBS ~irj:l~0 0.1.2.3.8 ) rp, 1~0:] o ~ 

l1li'i~14rPJ 1*1¥ 30 d o 

1 0. 1. 2. 3. 10 :*. ;l5E .?R 1t ii\ ti:U : vt::l~! ~HI! -=B IE. n t feFf IE. 1(! }'l ~i: .?R 1t m 1*-:ff Wit it .?R 1t ~ ~ e ii\ ti:U ~ , T 
4 °C 1*1¥ 0 
10. 1.2.3. 11 M~fHl!-=B!kntfeFf IE.ti>¥¥: 4lt~ff-tff>;1ff£t~ rrft loo 1-M~Hl!-=B!k.Jfilili5¥0 loo 1-~t.Jfil-=f 

!E.9Pili o 

10. i.2.3.12 El'1M:eii£t!L 

10.1.2.3.13 DAPI~4it~::f$ltR2 mgEf94, 6-=~¥-2-~¥ns[~ ( DAPl),f£tT'l mLEl'1Mr:fo T-4 °C 

Ji1t1*1¥ ,.f*1fM 15 d o 

10.1.2.3.14 DAPI ~et£t~: ;1f1iffl f$J:tj( 50 µL DAPI ~4it~ 0 0. l. 2.3.13), )JO A 50 mL PBS ~irp~ 

0 0.1.2.3.8) r:f ,f~0:j o T 4 °CJi1t.f*1¥0 ifi'.ljf§atmG1M o 

1o.1.2. 3. 15 z:, ® z:, WIL 
10. 1.2.3. 16 El'1 l!ff£t~ ( w = 10 %) : ItR 25 mL El9 El'1 l!ff£t~ ( w= 40 %), :IJDA?Etl 75 mL El9£11i:1.k rp o 

1 o. i.2.4 1>l. a 
1o.1. 2. 4. 1 *¥¥ff. u: 't:Jc *~~at ff. JJ. me~ ·t:Jc *:I!~* m:; 't:Jc *~~at z 5¥0 ~w ~ *, ?fit: :1: J:t ¥tl 
0.3 L/min~2.0 L/ min 0 

10.1.2.4.2 *¥¥fm :fJ&l:'fg~;f4dll1.~:'fg 10 L,20 L 

10.1.2.4.3 't1C:i!~~ff. 0 

10.1.2.4.4 1*f{,'1JL:$:1.::'fg 15 mL5ffi 500 mL;iW;il.,jJ1'J~iJ!tJ:t?ftl 2 500g o 

10.1.2.4.5 ~~ff~VL :~Y 0.4 MPa k..{_tffjJ ;15 L ff~~~ o 

10.1.2.4.6 :fJZfliilll&'tW:EJlJTiill&'t o 

10. 1.2.4.7 i!E.%1*f il.''f: 15 mL, 500 mL 0 

10. 1.2.4.8 pH it o 

10.1.2.4.9 1~1if£1JH%ff. o 

10.1.2.4.10 ~f1vtA¥ff. o 

10.1.2.4.11 Jl:~Mat*ft:fJ&t:'fg:flZfliilo 

10. J.2.4.12 ·~* o 

10. 1.2.4. 13 ~:FJZJt 0 

10. 1.2.4. 14 i(:FJZJt 0 

10. 1.2.4. 15 Jfrl:f.'f:it!J?tff. 0 

10. 1.2.4. 16 •@:J1li'ittr:n:~: 37 °C 0 

10. 1.2.4. 17 .?R1tifil.~~: 450 nm~ 480 nm ii eatYtJt '330 nm~ 385 nm *'7'~ atYtJt; 20 ffi '40 ffi, 
100 fg~~ o 

10. 1.2.4. 18 at JJ~t: tJ Im :'fg ~RY~ Z:, ~ (PTFE) , JL 1£:'fg 1 µm 5¥0 3 µm, 1f.1£:'fg 25 mm o 

10.1.2.5 f.'.F~ 

10. i.2.5.1 1k¥¥*~at*~{'tc·ttitm El9atZ*A:Uatff.rr ,*:Uatff.l=JJ:tR¥F:l!~*m::l!~ :t1L iffil"'P~w 

~*?fti::i!§f,J :'fg 2 L/ min , {E§f,j 20 °C ~{tf r :Uat1J<¥f o 

itHIS1k¥f~~Tlm '*~Tlmf*f,QE197j(¥f o 7j(W]l7j('.§:*~ 20 L,tl£~JHl1:1k'.§:*~ 100 Lo 
10.1.2.5.2 ¥fo~T 0 °C ~4 °C i4"~.f*;(¥,J)\Z{E 72 h r*J:Xf¥fJ~dJ!1'J~~M~ o 
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10.1.2.6 5HJiiV~ 

10. 1.2.6.1 ~Bt ,;j4f~ff}(*'f''t:J(J!~Bt~Lt ·**~Bt®DiZff o fe:_ 500 mL ~!tWJtE~'L''WJJ!CtE®:~Jt 

"!JIJ:J: ,:Jf~fi gi ~~Bt o ~Bt~3RFo ,;j4f ~'L''W JA·tRJ!~Btff J:~ r ,!kl~ ~4:ff~tfL5fll·tRJ!~Btff o 

10.1.2.6.2 ~~=**~7}cff:;i~~t)t~f8 500 mL ~,L.,'WftT~'L't!LL,ft 2 OOOg ~f4r~'L' 

15 mino DiZ~'tf~)!,QJ~rm~m?!E~ o ~DiZ~ffllM~ff! ~'L'~fRJ§",fiJr 10 mLi1t?Jl:~,1J''L'** 
J:m~ o 

10.1.2.6.3 71-~,§Ji!ir>'~ff~, 

a) *~'L' Fo E8i1t?Jl:~JIT'i~:mttr&l%ff J:, JE:B-1~1if£1JH%, 1~~ ,.lf-f5J:B-*T' 2 -1- 15 mL ~!U~ ~'L' 
'W q:r 0 

b) ffl 1 mL PBST ~irfl~00.1.2.3. 9)mt)t 500 mL ~'L''W, £}! 4 {'iz ,;j4ft)t?ffe~.lf-f5]]1-*T' 1:~ 
2 -1- 15 mL f!E%~'L''W4r o 

c) 71-JJLlrPJ 15 mL f!E%~'L''W4r:IJOA 5 mL Z:, ~Z:,jlljg00.l.2.3.15)5fll l mL Efl ~m~00.1.2.3.16) ,JE 
71-1!~ 0 

d) ;j4f 15 mL f!E%~'L''WJIT~'L't!LL,ft 20 °C5fll l 050g ~f4r~'L' 10 mino ;j''L'**~'L''W 

q:r E8J:m~ .1*oom?JE~QJ*ffl 0 

10. i.2.6.4 ~e'filtlir>'~zv~, 

a) ;j4f-*~lmOO.l. 2.4.18 ) Ji!{ft~-mm i't~Jt"!JIJ:J:, *M:f!!J~~, :J'J 7f 1l~ ~L ~ 1}cff:~fi!fl$­
at ,J2tfflfl1£79 1 µm E8 PTFE Jmi't~~E; ~1}cff:?!.t\JJt~:kat ,J2tfflfl1£79 3 µm f8 PTFE .Im 
i't~~e o 

b) y~:IJO 3 mL PBS ~irfl~OO.l.2.3.8)~~JmJ:,:f!!JJJ& PBS ~irfl~00.1.2.3.8) o 4lj:{'lz:f!!JJJ&HtDiZft 
~!ml: 1* 00-?4~~ w' Q,( ~ lC ~Jm1*1P! 0 

c) te:. 15 mLf!E%~;L.\'W4rf8i1t?Jl:~O O.l.2. 6.3.4)1j\;L\{@rf!J~y~'f'~JmJ:,:f!!J~ o 

d) ffl 10 mL PBST ~irfl~00.1.2.3.9)]1- 2 Z'lzmt5tf!E%~'L''W, mt5t~f!JA~~rp:f!!J~ o 

e) ~ffl 10 mL PBST ~irfl~ (10.1.2.3.9) mt5t~~~, mt5t~f!JA~~ rp, :f!l!JJ&mBt~, !kl~ :f!!J 
~~ o 

f) ~ 0.50 mL BSAOO.l.2.3.7)y~:IJOT'~lmiEJ:Jr ,1*-M' 2 mino 2 min J§":f!!Jll& BSA00.1.2.3.7) ,:f!!JJJ& 
at~Jm~DiZf~o 

g) ;j4f~fl~Jmf$~~WJt J:,y~:IJO 50 µL~:W;~~iJ\rftl00.1.2.3.lO)T'ff:ifbJ:,jllij(; 30 mino ~:!JO 
A 50 µL DAPI ~em~OO.l.2.3.14)T'~.lmiEJ:J:f ,jlli:W;D-Ji 10 mino 

h) *~lm:t$~:f!!J~3t"!JIJ:J:,:f!l!JJ&~:J1t~e~5fll DAPI~em~o 

i) ffl 3 mL PBST ~irfl~OO.l.2.3.9)$t)t~Jm,:f!!Jll& PBST ~irfl~o 
j) T'~WJt J:y~ 1 y~ DABC0-1t11t!OO.l.2.3. 6 ),;j4f~Jm.lf-f$~~WJt l: o ft~!ml:1~-y~ 

DABCOk)1t11tJOO.l.2.3.6) ,Jl!itJ:Jl!itWJt ,Jl!itWJtl*J~DiZ~"'trEL 
10.1.2.6.5 m~tt~ ,:j'J7f~j(;ifil.~m5fll7RJJ, tuf~ 15 mino :%ft 400 ffl= FITC :m:ri'.:rxJ\1.~£1,m Eli'~~.~ 
~~~ DAPI:m:ri'.:rxJ\l~ o ~ FITC13 DAPI~e~flE:l'5J;f'4fit~e~f1Eat,ft 1 ooo ffl= Dic:m:ri'.:rxJ\l~l*J 
$~;fJJ:ltt-ffilE~ ,;;:t~Jmtt~ 0 

~jfU~-'B£kffilil£,ml!!IJ%,1f1£ 8 µm~l4 µm,Jt 7 µm~10 µm, ft~:J1tH~m FITC:m:ri'.:rffilil~£ 

l±l1JZ:*~e~:W; ,ft DAPI :m:ri'.:r '_tjpjll*J 1±\l,m 1 ~4 -1-:ll[ e£a!Efiltf<' ft 1 000 ffl= DIC :m:ri'.:r~~;gJLlr-'Hll;fft 
E8 ffilil l*J $ ~fJJ 0 

~~m-r £kJJPil£1!!Il%~,ml!!IJ%,1f1£ 2 µm~6 µm,ft~:J1tH~m FITC :m:ri'.:rJJPil~£1±l1JZ:*~e~ 
jt ,ft DAPI :m:ri'.:r '_tjpjll*J 1±\ l,m 1 ~4 -1-:ll[ etillEfiltf<' ft 1 000 ffl= DIC :m:ri'.:r~~;g JU 1-1 )!Jl;{ft E8 gp il l*J $ 

~fJJ 0 
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a) FITC ~~:t\: 

~)t AJL 

1--~Bi'HfJi=t.!1!. Jfil~ ; 

2-~~ffilr.!1!.~~ ~L 

10.1.2.7 ~~i.t• 

b) DAPI m:tt 

10.1.2.7.1 &frt-'P® r:f i'l'-JfP! C WP);tl~ 

'BJ ft- ;JcW r:ffP!il l'bUPiU& B Fl"JH• Yl:r\ C52) ; 

:r\r:f: 

Y = X X V 
V i X V2 

Y -'BJfr;)(t-'Pr:ffP!;tl}!)(;WP;tl~ §; 

x -MV\'.!£4'JHt~EIT1~Fl"JJ§!l}!)(; WPil~B; 

V -7*1; 1L,'~~Ja{l}~y.'j1. Fl{] {tj\:fJ~ , lji{lL: :lJ~ft-(mL) ; 

V 1 -it~~*R{Jf*fJt , lji {ft :lJ~ft- (mL) ; 

V 2 - ;ct ?~fa Jj(~ Fl{] {:;tqJl, 1Ji {il 7; fr ( L) o 

10. i.2.1.2 ;f§xt:fffiiff:i\iH~R{J it• 

7j(:f$ r:f fP! il}!)(; WPil~ B -it•FIM§xt:fffii'ff:i\ffi~H• vI:r\C53): 

:i:~rf: 

RSD = N X J (X; - X) 2 / CN - 1) 

I: X; 

RSD - ;j(t.'f rp f@!;tl }!)(; gp --~ § it• H"J ;f§ xt:fffiil iWa & ; 
X -;j(~)JO :fffi @l ~~" VJil.!=H. "~ B R{Jf- :ij;jffi ; 
X ; -7j(~)JO :fffi @l ~~"v;;J.!=H."R{J~ B ; 

N -ifllti JE i'X~ o 

10.1.2.8 !95:m:t.QffiU 

1o. 1.2.8. 1 !R.&~:J1t111Uii~11!Ll 

CJ/T 141-2018 

c) DIC ~~:t\: 

.... .................... ...... ( 52 ) 

.... ... ..... ...... ..... .. ..... ( 53 ) 

1 o. i.2.8. i. 1 !R.&~:Jltflltilt ~*ti~ xt!R.&~ :J1tii\1f1J .&t;: Fl{] l!lt it~ 1M , &ttt~ &i @::fttfi - !J( 0 't Fl=J lifHtxt m~ 

~ I ~B 'i't xt ,~~ VJil -1' ii\ ~]Z ~Ji mt o 
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10.1.2.8.1.2 ~·ttxtR~ :~-5*JL1£7'J 1 µm ag~filt(lO.l.2.4.18)1J>il.\.lf-)i!i:t£a:FJZif OO.l.2.4.13)_L tE~­

_t 1Ja 5 o µL ~;Jc xt i"t ~ • Jt:t1i :9G£I~Jt~ e , xtm:-t-~ • w Jt:tfrm ~it t!& , ~ DiZ ~ tB w JfHft ~ -9HeUl 
5fll ~~mr £H.l1P• . 
10. i.2.8. l.3 !)E·tt xtR~: ~-5*JL1£7'J 1 µm ff.J~IDto o .i.2.4.lS ) 1J,,L.,.lf-att£a:FJZif o o.1.2.4.13 ) _t . 

~-~ff.1~£H.•T~~ftk~S2m~.1E~•~~~~A 2o ~wm•~£H.ffil•5fll•mr£H."•ff.J 

!)E·tt~*. xt~filtJt:tfi:9G£I~Jt~e ,m~, DiZ:J:Z~u .3['.'.Y' 50 %:f{fif ID~*f{1Eli~e::&:i;fHJ.IJ!Ll :t:'g~ ff.lffil 

•5flll1P•. 
1o.1.2.8.2 if::f£&tiU~i!ltl 

10. 1.2.8.2. 1 if::f£&t:l:~11JL@xt M*~~u-~ ff.Jif:i1::¥£Jl:t1i &t:l:~l!Jtl, •=:-t-~ D\ZJ1:t1i-Z'lc . 't EH~ 
·ttxt R~ 5fll !)E ·ttxt R~ Wil-t-m lJft tllltt • 
10. 1.2.8.2.2 ~·ttxt R~: 1JaA 20 L ~7J<~Ui'a~ff.J~ri~ffit~ . JMU~P~ ii'~' l'JtfilL ~ 'L'' Ell M-Li ®Li Wfil 

~'L'~{t,:9G19:~Jt~e,m~itt/&~5HJTzv~,-~Bt~D\ZtE PT FE filt_t~tf:l ~~mr £H.J1P•5fllWm• 
~£H.m• . 

10. 1.2.8.2.3 !)E·ttxt R~: Jg T tz!)E·ttxH~ ,D\Z:fE 20 L ~;j( ~1JDA B9int/&:l:ff.1Wm• ~£H.ffil•;fp ~~mr 

£H."• · fflfil¥#t/&ft5fllffl~eff.la&if,~~20L~*~~Aff.1Wm•~£H.m•5fll•mr£H."• · 

!)Ett~~~~~£H.~:fifl~#t/&,N~~*~5~Jt:tfi%m . 

~£H.~:fifl~itt/&7ff!:·til!?~~M£H.•*~ 2 min. tE--1-*:ff 10 mL ~;j(ag~;f>f~1JaA-~:S: 

ff.1Wm•~£H.m•5fll•mr£H."•'~•m•~£H.m•5fll•mr£H."•••r&~:t:'g~7'J••*5 x 
103 -t- . fflW.tiJmWttmW1"tffil•5flll1P•m~ 30 min. tE~filtOO.l.2.4.18)_t:t:'g~1JaAJl!t:I:(~* 

250 -t-m•5flll1P•>-i"tm~ ,i:£:9G19:~Jt~e ,fflfil¥itt/&ntm1~1"tm~ ff.lffilil5flll1P•r&~ . :m~ 5 Z'lc . 
#~ 5 Z'lcm~M-ff.Jffi~~$fi~.~ffi~~$fi~~T~T 25 % ,~~7'J~r&~~-li~ffl.~ffi 

xttff>$fi~::kT 25 % ,IJ!UD\Zllltl*Keff ff.Jtff>$m~li {:t_t~jff!!l!Kefftmtl~ffiljl;f!lJ1Pilr&~ . 

!)E ·ttxtR~%m:ntt: ::tE*:ff 20 L ~;J<ff.l~®mt~:baA loo ~ 5oo -t-wm•~£H.m•5fll ~~mr £H.J1P 
•• :ft%~fil~ . ffl~l'Jt~~'M~~®, 'M~7'G$J§" ,Nffl 6 L ~;J<% 3 Z'lci>frl'Jtp:ij-~ifbmt,~l'Jtfillff.J~;J< 
M~Tp:ij-~~~ . ~kiffilr £H.J1P•ff.J@Jl&$D\Z7'J 24%~ 1 00% , ffiXftff,$fi~D\Z1J>T~T 55% ;Wm• 
~£H.m•ff.J@Jl&$m00D\Z7'J 24%~ 100% ,ffiXftff,$fi~D\Z1J>T~T 49%. ~tEJltmOOff.J ,D\Z~l'f Efi;ff 

19:* 5fllmrr:U ,:ft-~l'f {";.~lJftzv~~:&:ff i~ . 

10.1.2.9.1 ;flf!&.'~:4-i'-~1Jft~%JJU(rl] 10 L~;j(,20 L;j(1j7j(;f!ltf:\)7j(~ifb~1JDA l OO -t-Wm•~£H. 
5fll loo -t-~~ffilr£H.,;ttffixtti>$fi~~~ 91 . 

i11X>Jtj !ftm~ 1 % 
§I til\tm Jmtj~ GBD!l /1'-

Ml;)( 7j(nl\7j( tfj) 7j( 

llUeFf-.!k 100 11 ~2 1 2.6~ 19 6.7~ 21 

Ji" ~H~ .q; .!k 100 8.2~21 15~ 30 15~ 28 

10. 1.2.9.2 $1iffl~: 4 -t-~1Jft~%JJU (rij 10 L ~Jj(' 20 L 7j(1j7j(;fp tB )Jj(~ p~ ~ 1JaA 100 -t-wm•~£H. 
5fll l oo -t-•mr£H.,;tt@Jl&$~~ 92. 
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llUB!r.!il. 

~~Hfi!-'B.!il. 

rlC 10.1.2 a9~*0 

10.3 ~·tiii!SJ(tf 

10.3.1 ~iH1~ 

10.3. u ~.mmtE 

@} !&.$/ % 
)Jp tj ffell OED !V 1'-

~11\7j( 7j(~7j( 

100 2 7~ 32 18 ~23 

100 2 7~ 33 16 ~ 23 

*fr~-~Tffl~M~~~MSm*R~*·*~a9•ttm¥Mo 

*fr~~mrM•m*R~*•*~•ttm¥Ma9~~ 0 

10.3.i.2 mu~ 

CJ/T 141-2018 

tfj ) 7j( 

17 ~23 

1 9~ 30 

**~~~r*~M~Ma9••·~~~~¥~,~-~Mm~~-M*~~~tt~9a9~*·R 
~~~~~~~~*a99~m~~~•ttm¥mm~m~~tt o *m~m~~~tta9~~~-~ 
Pfrizer ~~¥_t~1ifa1ilim~. e~~ Pfrizer ~~¥_t;;fftf.B~~ a9tf.~B 91!~$:.9!U*1K•·l1:m¥M 
a9iiE~m~~ ~·11: o 

10.3.1.3 ii\:5FJJ~O~;f4 

10.3.1.3.1 ~·~!jey···~~~~¥:5tJJU:fJJ\*4.5 glf~~,15 gMH*:11xJfH*, o.2 g~-~~l*J, 
7.5 g ••8;fll 7.5 g ~~~l*Jr~;J;f~ ,:fJOA~ 900 mL Ji1Hl;}(,:fJo~mJW,ffl~'i:l;}CfiUf~ 1 ooo mL,iffiJ 
Ti pH {l[~~xMJ5~ 7.2±0.1,)t~rm'Wl*J ,fflr.:uffxMff~ 121 °CX915 min e 

_t~§m5t*2ffl•~~ffl~~~~¥ o 

10.3. 1.3.2 Pfrizer :®~·/1:JiJ¥9~ijl:f~~¥: 5tJJU:fJF* 20.0 g Ii S ij* ,5. 0 g M-BJ:~, 10.0 g 3 % ijfl_~, 
5.0 g ~~~pg, LO g :ft~®~i*J ,1. 0 g --t rittr , 0.5 g :ft~®~f!L25 .0 g ~-~~pg;fll 15.0 g ~ijl:f ,:fJOA~ 
900 mL~'i:l*,:fJa~mJW,ffl~'i:l*~ff:~ 1 000 mL,iffiJTi pH {l[~~x9J5~ 7.2± 0.1,)t~rm'W 

l*J,121 °CX915 mine 

10.3.1.4 {)(ff 

10.3.1.4.1 r.:uff~4.X9ff o 

10.3.1.4.2 •@:i1Ji'i~~:m 0 

10.3. 1.4.3 i,iJc:m e 
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10.3.1.4.4 m!f :18 tntn X180 tntn o 

10.3.1.4.5 ~U Jt Jl&'if :l roL,10 tnL o 

10.3.1.4.6 tW;flfJ:L 
10.3. L4.7 :l: f%1 o 

10.3.1.4.8 :i.'1}3f1IIL 

10.3. 1.5 ~H.liil7~ 

10.3.1.5.1 :f'IU!~m~ 

10.3. 1.5.1. 1 ~#Tfi'IJ:il:ff{Jflt~;t¥fT'-fli~~{t!fmlJ<tlB:tlllf~~:l.'1}3f£ oo. 3.1.3.1 ) r:p; ~# 1 mL ~ 

]!y ff{J;}(¥fT' •+tHilt ff{J~~:l.'1}3f£ 10 mL rp, ~# 10 mL ff{J;}(¥f T' XV. f1H&lt ff{J~~:l.'1}3f£ 10 mL 

rf , ~#;;-ff{]$ '.'.Y'--'=3t/& § D\Z1t<Jt¥f ff{J~·/1:rm:1f fJT5e{t, ~#;;,-1[7g 1 mL a9+E!ffl=t/& o 

1o.3.1.5. i.2 ~#:t:ta9W.:>W D\ZiE 35 °c ± o.5 °c a9·t§:l1lft:l.'1}3f~ pg:l.'1} 3f 24 h±2 h ,rg~1!f~-5lm>W~~ 

:1f~?!.I! ,:!Io*~i'!il.Tl~JLillLD\Z~J!©;:l.'1}3fJU 48 h ± 3 h ,SJ1!1'J-~1!t o 

10.3.1.5.2 ~f*m~ 

1o.3.1.5.2.1 i'.£.:t:t 24 h ~ 48 h :1.'1}3f rm ifil.JR~t'!k a9 m::¥r a9~~1t!fmlllB:tlllf~ ~:1.'1}3f£W.:>W DiZE!- tlH~ 

nfiJ 1l'i m ~~L 
1o.3.1.5.2.2 M.fi{!t!~W.::%Z7g m·tt a9W.:'W pg~-® :1.'1}3f~, :JtLl ~U~~ JU :1.'1}3f 1Ill r:p, Jt pg J£:1f pfr izer ~i'f: 

·ttHmMtm:IR:n~:l.'1}3f£ oo.3.1.3. 2) , :1.'1}3f 1Illt£ 35 °c ± o.5 °CfflJ If:l.'1}3f 24 h± 2 h , Jt.:1f f*B~ft} a9 f*~B 
If lli 1::.JttY!U :lfil.JR~·ttl.JiMtlf H=iE o 

tLHIHfiJ{J'im:%Z ff{] Ila ·11:'Wt/&1!t~ PJ~~t/& (MPN) * <~* 93), epPJ i~ 100 mL ;}(¥f r:f ff{J~f.iiMtif ff{}~ 
PJ~~· 0 

xt* r=P *11t>'LlA a9 fliit, k,l.& ~W.:'Wtt&5fll;m-;ff·rf f5LT fi'l1 at, PJ Jfl5:\:(54Ht~: 

MPN/ 100 mL = !la ·/1:-W.:'ift/& X 100 ·····-< 54 ) 
~mttW.:'W r=Pa97t¥¥•*• x ~mm:>W r=Pa97t¥¥•*• 

tl:llfilll'Ett{)}~ fti 100 mL Jj(;f$ 'f 95%PJf~~{H 

10 mL 'm' 1 mL 'm' 0.1 mL 'm' ~ffil!ifITTJ~ "ilJ§~~ -P~N _t~ 

0 0 0 <2 

0 0 1 2 < 0.5 7 

0 1 0 2 <0.5 7 

0 2 0 4 <0.5 11 

1 0 0 2 <0.5 7 

1 0 1 4 < 0.5 11 

1 1 0 4 <0.5 11 

1 1 1 6 <0.5 15 

1 2 0 6 <0.5 15 
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* 93 ( ©;) 

tB im flB tt {)} ~ 4If 100 mL Jj(.:1$ 9't 95% ET1~ ilNfil 

10 mL 'If 1 mL 'If 0.1 mL 'If ~ff! m 8<J ~ET§~~ ·n& .H& 

2 0 0 5 <0.5 13 

2 0 1 7 1 17 

2 1 0 7 1 17 

2 1 1 9 2 21 

2 2 0 9 2 21 

2 3 0 12 3 28 

3 0 0 8 1 19 

3 0 1 11 2 25 

3 1 0 11 2 25 

3 1 1 14 4 34 

3 2 0 14 4 34 

3 2 1 17 5 46 

3 3 0 17 5 46 

4 0 0 13 3 31 

4 0 1 17 5 46 

4 1 0 17 5 46 

4 1 1 21 7 63 

4 1 2 26 9 78 

4 2 0 22 7 67 

4 2 1 26 9 78 

4 3 0 27 9 80 

4 3 1 33 11 93 

4 4 0 34 12 93 

5 0 0 23 7 70 

5 0 1 34 11 89 

5 0 2 43 15 110 

5 1 0 33 11 93 

5 1 1 46 16 120 

5 1 2 63 21 150 

5 2 0 49 17 130 

5 2 1 70 23 170 

5 2 2 94 23 220 

5 3 0 79 25 190 
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* 93 (~) 

tl:l~llBttfM& fti 100 mL 7)(1$ 'f 95% "ilf1Ji:f~~ 

10 mL 'm' 1 mL 'm' 0.1 mL 'm' ~ffil!ifITTJ~"ilJ§g~ r~N _t~ 

5 3 1 110 31 25 0 

5 3 2 140 37 31 0 

5 3 3 180 44 500 

5 4 0 130 35 300 

5 4 1 170 43 190 

5 4 2 220 57 700 

5 4 3 280 90 85 0 

5 4 4 350 120 1 000 

5 5 0 240 68 75 0 

5 5 1 350 120 1 000 

5 5 2 540 180 1 400 

5 5 3 920 300 3 200 

5 5 4 1 600 640 5 800 

5 5 5 ~2 400 

).±: _t~::g~ 5 {:)j- 10 mL ;j(;f$, 5 {:)j- 1 mLJj(;f$, 5 {:)j- 0.1 mL 7j(;f$ 11>J , /!' [PJ llB t£2Z.il]j tt'f~i5?. r 100 mL 7j(;f$ 'f ~]!if 

~E¥J~or8g~;ro 95%-a:ffJi:f~~ . 

10.3.2 f.r;UU& 

10.3.2.1 ~mm~ 

*~~m~Tm~•~~~~•m*~~*•*~~•tt••• · 
*~~~fflr~•m*~~*•*~•tt•••~~~ . 

10.3.2.2 115'! 

~Jj(¥¥fflJL1£1l\T 0.45 µm ~~-i:t~ ,jf~~-fj;~ KF •••m:n~±fHr¥_LT 35 ·c ± 0.5 ·c 
tJ:U.ffilt :Wi ~fl} :J'f 4 8 h , :!m *;ff tr B ~ ;fil tr BM ;ti 1:. K , m. ~ M ;ti~ l'P r H~H',, ~ "?$. ;ljJ!J~ fl} :J'f ¥ _t tz Jt!: ~ zv 
~1ifU1l'im!Ji ':!W :Q~{til HfiJfi..J.j)zjg IW ·tt:ft- f'l~tE 45 ·cn~H~.'?$.f)j!J~fl}:J'f,¥_t1:_~·fi '!llLliiE~··tt••• 
~ff tE '~f~}j!f!Hiti *jg llE ·tt. :tzo i:t JA{til HfiJfi..J.j)zjg llE ·tt '!llLliiE~---·jg IW ·tt ' ep x••• Mtt::tE . 

10.3.2.3 m~HQ~f4 

10.3.2.3.1 KF •••JR:n~fl}:J'f¥: 7Hrn~~ l o.o g 3 %~n*~~n*,20. o g ~3ftlllf ,i.o g '¥Ltlllf , lo.o g 

M-BJ:~~ ,5.o g ~{t~l*J , o.4 g ~~{t~l*J ,1 0.0 g i:ti1lil~®~i*J5fU 20.0 g l#:H~r~;Jlf ~ ,:/JaJd ooo mL~'iW 
7](, !trmJK*fr pg :/JO~, QJiWM~~ ~l#:H~, f~'.l'G~iWMJ§i ~:!Jo~ 5 min , ~J§ii{f '!!J, ili!Bt ~¥U 50 ·c ~ 
60 "Cat ,r 100 mL fl}:J'f,¥pg~:IJO 1mL~1%7GM~~{t-=::*¥mI~Pllii11t~Cffl 0.22 µm ~-i:t~!* 
M ,ffl 1 0%~ Na2COi iW~~ pH {J'[iJlHU 7.2) . fl}:J'f¥r 45 "C ~5o "C1*1f,¥tl?IA~lIILZflf/FPJJB'[:Q 

4 h,;;fffl}:J'f¥~~11ILJ.))zt£ 2 ·c ~ 10 "C1*1f . 1*1fWljg 30 cl . 
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10.3.2.3.2 Hru-iL'~¥~~flt:J'f¥: Jt~U~ItR 200 g £9J4HruITT~¥,2.0 g l'flB:tll!f,250 g lfiL' ITT~¥, 
5.o g ~{{AV:! ,1 0.0 g ~Elt-5fll 2.5 g iitt'Hi~~=-tV:! CNa2 HP04)r~;J;f rp, 1.JO.A 1 ooo mL ~117.k ,1Jo~W.fl¥f,, 
1ffel1J pH {l[{tjt?J(if)§-J'g 7.4 . 

10.3.2.3.3 Hru-'L'~¥:WJ~flt:J'f¥: DC iM;zls:flt:J'f¥ at,~ T 13 Hru-'L' ~¥ ~ ~flt:J'f¥ oo. 3.2. 3.2) :f§ Im ITT 
nJ<;Jtjr~,fl}:!Jo.A 15.0 g ITT~n~.?J(lf}§"ITT pH {j[Jj\ZJ'g 7.4,Jt*JUW:!fr:f~nlt#4Wflt:J'f¥. 

10.3.2.4 {)(ff 

10.3.2.4.1 :tlll~i&t:* 0 

10.3.2.4.2 Jfil:Vfll\l:lOffl°~ l5ffl . 

10.3.2.4.3 ~tL 

1 o.3.2.4.4 xtiH~-=f . 

10.3.2.4.5 ~Jl~LtL12. 0.45 µm 5fll 0.22 µm,1!1£.tttM~tHJ.~rmJE,#fflITTff 3.5 cm 5fll 4.7 cm M#. 
10.3.2.4.6 Jtfmfx:fflm$tt~Mm . 

10.3.2.5. 1 ttlmHit~ 

10.3.2.5. 1.1 7.k~:tt~: *tJiif 7J<fffr·fffi£~JE:l:t~J.k~ if:, J.k~ if: 0l ~M-*x if~IDtJ§"fl~F1:. 20 JU 
1 o o '1'-If ;ti 7'J ~ • ~ IDt f2. M ~ J§" DiZ 1I ~ !f1H$ JU flt :J'f ¥ _t , ~ IDt 5¥P flt :J'f ¥ z i'aJ ::F DiZ * 00 ~ ~ 1fil • 
10.3.2.5.1.2 flt:J'f :*flt:J'f1Ill~Lm: ,:fr 35 °C±o.5 °Cflt:J'f 48 h. 
10.3.2.5. 1.3 1-t~ :~·ttm~ififfi:fr~IDt_t~mi.*1J'::F~ITTil 'B~:filil'B if fi, PI m-'Ei1~-m=c lo~ 
15 ffl) ITT~ f%J J~- !ff ITT fl¥f, fftl lfil ~ 1l ~ Jt ffil ~ ~ :f§ Im ITT J't '¥:ff~ , it~ 4l1: 1 oo mL 7.k ~ r:f ITT~ ·tt m ~If 
;ti~ . 

10.3.2.5.2 WAf~lit~ 

10.3.2.5.2.1 »-.~IDtI.13EltRffel~ ITT if ;ti'~# JU Hru-iL' ~¥ ~n~ flt:J'f ¥#4 w _t' :fr 35 ·c ± 0. 5 ·c flt:)'f 
24 h~48 h. :!.!D*fflffi1:_-Jf ,Jl!U ~I*.~ 10.3.2.5.2.2 5fll 10.3.2.5.2.3 ITTzv~. 
10.3.2.5.2.2 k,( ~#ff »-.nru-iL' ~¥ ~H~flt:J'f ¥#4 w _t:J'jEJtR-ffil~ If fiJU-ft m~ ITT ~:t'Z ft _t ':!Jo JLyl*j 
~!!!¥ITT 3 % :Q~{t ~JU ~:t'Zft ITT~1*1f ~ _t, :!.lo* Nff ~ 1fil~1:., £.itlfiliK :Q~{t ~ ll~ &D\Z7'J ~ ·tt, Jl!U If 
fiPJ;ff,\l,J'g~·ttm~lf 'Jl!U~l*.~:!.!Dr ITT1ifU{~ :tt:i¥ 0 :!.!D*ff ~ rfil~j:_ ' Jl!U ;Q~{t ~ l!~&D\Z7'J llE ·tt ' IE! JJt If ;Ii 

::F~r~·ttm~m ,1ifUf~m~JUJJtePPJ1'll . 

10.3.2.5.2.3 k,( ~#ff MHru-iL'~¥~n~flt:)'f¥_t~:f§-ffil~ if fiJU Hru-iL' ~¥ ~ ~flt:J'f¥ P3 'tf 45 ·c 

flt:J'f 48 h. JJtJr~, 1mat~:f§-ffil~iffiflt:J'fJUl§.rt~~flt:J'f¥r:f ,:fr 35 °Cflt:J'f 3 <l. l!Ht~~flt:J'f¥ffi 

40 mL xii ITT lo % 4 l§.~:!Jo A 60 mL xii ITT Hru-'L'~¥~~flt:J'f¥ r:f Denlt. 
1 o.3.2.5.2.4 ~:f§JU _t~flt:J'f¥J§", Im at~-~ s xt m~, 'll!! -r xJ\1.~flt:J'f¥ ;%~ ~?!E, ;ff flt :J'f¥:'3£~?!E, 
Jl!U '!& iffl iffifl~1~JU~~, ~*7'1 llE·tt, iiE~tf-:fr~·ttm~lf . 

10.3.2.6 ~m-tt~ 

7J<~ r:r f~iiE~ ITT~·ttm~mmfi~ ITTit~~:r!'.: C63 >: 

:r1'.; r:p : 

N 
CFU/ 100 mL = V X 100 

CFU-7j(~ITT~·ttm~ifif;ti~; 

.............................. ( 55 ) 
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N -7J<¥f r:f~tili'.£.iiE~89~·11:tii3*MMlli~; 
v -iiti!t89Jl<¥¥1*'tR .•fiijg~:fr<mL) 0 

1 o.4 im.~lit!LU~~mu~~tr < ~~x5.f~Eiff trH%-T 

10.4.i.1 ~mmiE 

*1rmm~Tm•1*~~£~•m~~~•~*R*•*rr~••~~~~•~mm+o 

*::trmmmT~•~*R*•*rr~••~~~~••m+89~~0 

10.4. i.2 mu~ 

•-~1*m89*¥¥ - ~~m~~m~#*¥¥rr89m+,~~~~M~~~~g~~~•o~*¥¥ 

~ l'PT~~-r:p ,ftfr'iT 37 °C±l °C~-~~ 44 h±4 h. EBT~--~~~~--e~tr:i.~~-9=<89 
~--~~~jg•it~< 11 >i~d~em?JE ,!i!Ll~~-5t:~jgllE·l1: . 

1 o.4.1.3.1 •-5iJ3t£*~~£. Jtl'IB1M::trm~m-rY'uzt~: 

a) ~ 10 g ~ s n*, 10 g Lf. ~ lf-5 g Li ®$1*! < 1t7J<);f0 1.5 g Mfl.1:1'.~Bftfilil-T soo mL Ji1Hl7J<r:f o 

b) m 200 mL Ji1Hl7J<1!Jtl1}i/E~m•: 1$* 1 g ?JE~,~ffl::Pit89~ilVJ<iffilnMK~;ff\ ;:j'l}~ *il1k89~ 
il*:Do~~lt, :frttlt1'¥r:f t~t~1li1A#K~;ff\i/E~ 9=< . * Jlti!E~--5§ _tittfilif• (10.4.1.3. la) m 
if ,:fJo~~m ,ftitmmiwo 

c) :j'l}:fJOA 1 g IJ~if;f!l 0.5 g L--'¥-lm~®~®~,{t)tmJW . 

d) ffli{.{t$1*lm•<c=l mol/L)001J pH{][~ 7.1 ~7.2 ,)t~ 10 mL ~~£m•!Ll 25 mL *~ 

~J Cl ~fliilmt r:p '{4(4q]jg 'tr ~mt~ 0 
e) 121 °C±l °C~ffJ<:S 15 min. 

10.4. 1. 3. 2 A'lJiilt £*~ ~£: i!JLl 1} X'lJi J3t£* ~~£ 89 ii~ -5§ •-5iilt 89 £*~~£ ffi [1'ij, {!:VJ< 89 
f:zls:'tR~~::P--'¥ . ~ 10 mL W; 50 mL ~5iilt~~£m•5tjjU:fJo:fr 25 mL W; 100 mL ~J er mtr:f ,121 °C 
±1°C~ffrxS1s min. 
10.4.1.3.3 ~-®$1*lm• :* 4 g 7(;7j(~-®$1*J(Na2S03)mT 100 mL 7j(rp ,ffl 0.2 µm tl!tlmiitl!t~S. 

1*1¥l1NtJ3t 2 °C~s °C. 1*1¥Mjg 14 do 
10.4.1.3.4 :f?~®~m•:*7g:f?~®~(C6 Hs 01 Fe) mT100 mL7j(rp,ffl 0.2 µmtl!tlmiitl!t~S . 

1*1¥l1NtJ3t 2 ·c ~s °C ,-f*;ff:lmjg 14 d. 

10.4.1.3.s 7'Git~~£. Jtl'IBi!Ju::trm~mrY'Llzt~: 

a) *~f:zls:ffl 89 ~-•$1*lm• (10.4.1.3.3) ;fp:f?~•~m• (10.4.1.3.4) tfilif 0 

b) :fr:ij:mi:--5iilt~~£9=<*:fJOA o.s mL 89tfilifm•oo.4.l.3.5a) ,Jl:~~~£Mli*1f:frlt7j(l'fr 
_t)Jo~ 15 min jf{4(4q] . 

c) {E:ij:mi: 10 mL 89~5iilt~~£9=<*:fJOA 0.4 mL 89tfilifm•oo.4.l.3.5a) ,50 mL 89~5iilt~ 
~£9=<*:fJOA 2 mL 89tfilifm• 00.4.1.3. Sa) , Jlt~~£Mli*1f :fr)t7j(l'fr _t)Jo ~ 15 min .fr 
{4(4q] 0 

10.4. 1. 4 1>l. ff 

10.4. 1.4.1 '@:l1Ni~~~: l1Niilt 37 °C ± 1 °C 0 
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10.4.1.4.2 tillm-:t:t~tL 

10.4.1.4.3 '@:i'1ii't7KmflL 
10.4.1.4.4 ~IPWji--lffi::lOO mL)fU 25 mL 
10.4.1.4.5 T§~'lf: 100 mL,50 mL,10 mL )fU 1 mL 

10.4.1.4.6 m'lf: 150 mm X 13 mm o 
10.4.1.4.7 t1f#vL 

10.4.1.5 ~HJizv~ 

CJ/T 141-2018 

10.4.1.5.1 m-=r~~:J'f: :7K~tEm!Jft1WbiZ;1~!tT 75 °C ± 5 °C7Km~ q:i, :fJO~ 15 min,Jtl lm~Wji~I p 

Jffi:-=fft'.2 S, ~;i!f1JO~i'1ii't!Jt o 

10.4.1.5.2 t1f#l:ff:ttr:'ff:§fflr9U5HJT~~: 

a) * 50 mL 7j(~fi:T* 50 mL ~5iEt7'G~~~.l!;Cl0.4.l.3.5 c) ~ 100 mL ~IP Jmrp o 

b) rPJ 5 -'}*:1r 10 mL ~5i!Jt7'G~~~¥00.4.l.3.5 c ) ~ 25 mL ~IP Jffi:rp ,:!JOA 10 mL Jj(~ o 

c) rPJ 5-'}*:1r 10 mLlti-5i!Jt7'G~~~¥00.4.l.3.5 b) ~ 25 mL~IPJffi:r:f,:fJOA1 mLJj(~o 

d) :llD*:1r &,~, PJ rPJ 5 -'}*:1r 10 mL lti-5i!Jt7'G~~~¥00.4.l.3.5 b) ~ 25 mL ~IP Jffi:r:f Jt~U 
:fJOA 1mL~;ff)Jt:1g1~10 fg~7j(~~;ff~ o 

e ) 7g JE'ti~!Jft 100 mL 7j(~rro:JGmizHr~ PJ~~~(MPN) it~ Bt, PJ rPJ *:1r 100 mL ~5iEt7'G~ 
~~¥00.4.1.3.5 c)~ 200mL~IPJffi:r:f:fJOA100 mLJj(~ o 

o :tio:1r &,~, PI*lli-siEt7'G ~~~¥ < lo. 4.1.3. 5 b) ta ~Jm~!Zl, QJ i*ilE!m q:i ~ m t&:Y :1: ~ 

g ) tr ~Jmji, *lmWM, 'T:JG~;r-d4 r ~~ o 

h) tE 37 °C±l °C~~ 44 h±4 ho 

~T~~r:f PJ~~~~ , t£WM~*~~--~ftr:f~~~PJR£~•~, biZ~Jtl~~m~•-~ 

ft o tE:f1f#1W '*~fil:~~f'f'.Ji'Tlmr*J~~¥r:f WM, PJ:1r M'TJJt~~~ o 

10.4. 1.5.3 xJ\1.~~*: Jm-=f '*1$~~!11Ll*f!J3 SIE_~®~~!ffi17t~mm-=r7'.1ilE 'tt0 

;f&t@m!Jft ilE'ti~Jffi:~ ,;i!f MPN * C!il* 94 )fp* 95 ), ePPJ1~ 100 mL 7j(~ rp ~ SIE_~®~~Jffi17t1iit 
ffi1fil-=f~ '* 10 ep7g 1 000 mL 7j(~ rp ~SIE_~®~~Jffil7t1iittillffi1fil-=f~ o 
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f:l:!#:i: / mL MPN f:l:!#:i:/mL MPN 

50 10 l ( 4Ij 100 mL) 50 10 l ( 4fj 100 mL) 

0 0 0 < l l 2 l 7 

0 0 l l l 2 2 10 

0 0 2 2 l 2 3 12 

0 l 0 l l 3 0 8 

0 l l 2 l 3 l 11 

0 l 2 3 l 3 2 14 

0 2 0 2 l 3 3 18 

0 2 l 3 l 3 4 21 

0 2 2 4 l 4 0 13 

0 3 0 3 l 4 l 17 

0 3 l 5 l 4 2 22 

0 4 0 5 l 4 3 28 

l 0 0 l l 4 4 35 

l 0 l 3 l 4 5 43 

l 0 2 4 l 5 0 24 

l 0 3 6 l 5 l 35 

l l 0 3 l 5 2 54 

l l l 5 l 5 3 92 

l l 2 7 l 5 4 161 

l l 3 9 l 5 5 >180 

l 2 0 5 

).±: ,gf:l:!#:i: 105 mL, jtq:t l {# 50 mLJ)<.,J;'f , 5 {#10 mLJ)<.,J;'f , 5 {# l mL7)<.,J;'f 0 
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n:!# :!VmL MPN n:!#:i: /mL 

10 1 0.1 (4ft 100 mU 10 1 0.1 

0 0 0 <2 4 3 0 

0 1 0 2 4 3 1 

0 2 0 4 4 4 0 

1 0 0 2 5 0 0 

1 0 1 4 5 0 1 

1 1 0 4 5 0 2 

1 1 1 6 5 1 0 

2 0 0 5 5 1 1 

2 0 1 7 5 1 2 

2 1 0 7 5 2 0 

2 1 1 9 5 2 1 

2 2 0 9 5 2 2 

2 3 0 12 5 3 0 

3 0 0 8 5 3 1 

3 0 1 11 5 3 2 

3 1 0 11 5 3 3 

3 1 1 14 5 4 0 

3 2 0 14 5 4 1 

3 2 1 17 5 4 2 

3 3 0 17 5 4 3 

4 0 0 13 5 4 4 

4 0 1 17 5 5 0 

4 1 0 17 5 5 1 

4 1 1 21 5 5 2 

4 1 2 26 5 5 3 

4 2 0 22 5 5 4 

4 2 1 26 5 5 5 

).± : ,\;l.n:!# :it 55 .5 mL , A 'P 5 {:)j- 10 mL 7j(;j$, 5 {:)j- 1 mL 7j(;j$, 5 {:)j- 0.1 mL 7j(;j$ o 

10.4.2 1tUU1~ 

10.4.2.1 ~.mm~ 

*~*-~Tffl~-*~~~-~*R*•*~~~~-~~~~-~-m~ . 
*~*mm~~•~*R*•*~~~-~~~~••m~~~~-

CJ/T 141-20 18 

MPN 

(4ft 100 mU 

27 

33 

34 

23 

31 

43 

33 

46 

63 

49 

70 

94 

79 

11 0 

140 

180 

130 

170 

220 

280 

350 

240 

350 

540 

920 

1 600 

> l 800 

139 



CJ/T 141-2018 

10.4.2.2 l*ll 

*-~~~B9*~·•%m~~*~#*~r:p09m-=r.~~~~~~~~~ft~m~• . re*~ 

J&u~JJ~Ht~ ,ft!~lllmm-=r~oo 'T!ll-1. . ~~!lllt'T11 m EtJ~#·ttm~¥ C5N. Mt®~-~-mJ~ ) _t., 'T 

37 "C±l "CBE~m~ 20 h±4 h]}. 44 h±4 h it!/&~-59~. 

10.4.2.3.1 ¥:zts:m~¥:5N.Mt®~-~-lffiE~m~¥ . 7t~U:f$* 3 glf-~jf,10 g~S]*,5 g~{t$1*J)fp 15 g 
lffiE~, :IJOA~:S:IJHJi;j(, t£;J<m rp:IJo~I€nHrJ1fo ,fflF.1{®*lll*¥I€ 1 L, ffl 1 mol/L EtJit ~{t$1*Jm:~1ffil pH {![_?€ 
7.6±0.l ,~fil4lf-W:'Wrpff.A 18 mL m~¥ ,121 ·c ±1 ·c r.:uffxir 20 min. ~IQ!fil1*1f'T{7JcWjrp . 

10.4.2.3.2 5N.Ml®$1*Jm:~::f$* 10g:J[; ;J<5N.Ml®$1*J(Na2S03),m'T100 mL;j(rp,ffl 0.2 µm~)Jl;Q~ 

xii . T 2 ·c ~5 °C1*1f,1*1fWL79 14 d. 

10.4.2.3.3 Mt®5N.~m:~: :f$* 8 g Mt®5N.~~~(FeS04),m'T 100 mL ;j(rp, ffl 0.2 µm ~Jllu~X 
m. 'T 2 ·c ~ 5 °Ci*1f,i*H=WI7'114 d. 

1 o.4.2.3.4 7'G~m~¥: 5N.Mt®~-~-lffiE~m~¥ . ft!mmr~¥:zts:m~¥00A.2.3.1) ~it . rP1W:>Wrp 
:IJOA~{t,609 18 mL ¥:zts:m~¥00.4.2.3.l) ,W-ff.A 1 mL 5N.Ml®$1*Jm:~ 00.4.2.3.2))fU 5 1~Mt®5N.~ 
m~oo.4.2.3.3). 

10.4.2.3.5 ~1-tm~¥:Jm~sH*-5N.Ml®~-lffiE~m~¥ . Jt~U:f$* 15 g Jm~sH*CTryptose),5 gjc 
.R~SH* CSoytone) ,5 gM-BJ:~jf,l g~5N.Ml®$1*JCNa2 S20s ),l gfT~®~~)fU 15glffi]~'T1 L~;ff: 

rp , :!JOA~ 900 mL F.1{®*, t£;J<mr:p :IJO~I€m:fW!, .W-~F.1{®;J<ltl*¥I€ 1 L,tE 25 °C at ffl 1 mol/L EtJ it~ 
{t$1*Jm:~1ffil pH{![_?€ 7.6±0.1,~filff.AW:'Wrp ,4lf'Wm~¥ 18 mL,121 °C ±l °Cr.:uffx915 min . 'T 

4 "C1*1f ,1*1fWI7'1 14 cl . 

10.4.2.4 {)i.ff 

1o.4.2.4.1 m ~:m-: mJJt 37 ·c ± 1 ·c . 
10.4.2.4.2 ;f!ll~i&t:1l . 

1 o.4.2.4.3 ;J<mm . 
10.4.2.4.4 ~!llu~:ff. 

10.4.2.4.5 XwtJ-=f. 
10.4.2.4.6 =ft! mt: 2 L. 

10.4.2.4.7 m'W: 160mmX 16 mm . 
10.4.2.4.8 :f§~'W: 10 mL. 
10.4.2.4.9 ~;ff:: 1 L. 
10.4.2.4. 1 o m~llll . 

10.4.2.4.11 ~Jll: JL1~ 0.2 µm. 

10.4.2.5 ~H.liil7~ 

10.4.2.5.1 ~Jllxi!:~~Jllfr.9:A~i>frp,:IJoAF.1{®;J<,ll:'TtJ!l;J<mr:p~tJ!lx93 {)(,4lf{)(1 5 min. f!J 

MiX~tJ!lfil~£jik;J<~7* 2 1X~31X.~ll*-!-~oomrr:u. 

10.4.2.5.2 ~:Hxa ::fm~:ff&t:ttf!*m-T~owm:tffl3*:k~fi)~~~x•. 

10.4.2.5.3 mrB9~#:7k~tEm~f!J~fr.9:!i':'T;J<mmr:p,75 "C±5"C:IJO~15 min. ffl[Pj~Et;;j(~#{i 
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ft~ s, mi1fi'toc-J,t~~:fJomi1Ntoc o 
10.4.2.5.4 ml'F-':3±trrr§fflr~u?H1rzv~, 

a) ;j( :ff. E8 :U at• f\\Z :llt ~ , x;f -T t.Xffl ;j( , *;.k , 1t ;j( , ~ ;_k , :t!f! W ;j( 5ffi :t& i't 5f :ffil ff M ti JJt 15 ~ E8 ;_k , :Ilk 
100 mL :Uat ;X;fr5~F_:i:f8;j(~J2t;j(, PJ Jfl:Xif ;j(Tfflfffil~Z!i!tl o 

b) iJJ Jr:-5£ EBTfflflf OC, itti:atmt_t1: K E8~'5 Mfi:B-~, iTIJJ!!~ f-J,t~L 
c) ;.k*f.:Uatfil ,Jfl:X Ml!r~atmt:UatWJiiJJ r, !i':-T:btr;J'f lIIl rp, jq) Btitatmtr :XE()lpL 1J1il.' :t!f!~ 

18 mL ~ 50 °C E87'Gi'o.!tr;J'f.¥( 10.4.2.3.4 )~~1-t±tr3'f¥00 .4.2.3.5 ) ffWff.-T±tr3'f1Ill9=1 f8mt_t o 
t£Jf3)1X;Jtr;J'f.¥J%J§ ,f 37 °C ± 1 °CJ*~Jtr;j'f 20 h±4 h )fO 44 h±4 h 0 :!JD*itJflJ*¥tJffi:~J*¥t 

:ttroJ'fW, atmtPJtf!{ m:ti:w:~~w _t, .§.atmtw rtrJ _t 0 

10.4.2.5.5 xJ\l~~*, ±troJ'f 20 h ±4 h 5ffi 44 h ±4 h fil ,-J,tzt&ER~ ~'Billli o 

10.4.2.6 ~HJii$~l¥l*~ 

m gft :Ji "ff f\\Z i#s aJJ ER it m E8 :n !! , •fir 1* fp, ;J<tt rr _\][Mt® tt if mi: ER ¥t m :ttr 3'f 44 h ± 4 h E81fil r ZJ& ; :m 
rZJ&jc$, ~E Mf.iatE-~iTIJ*Q,(-j,fZJ& , PJ *ffl 20 h±4 h ±tf ;J'f B;f j'a] E81filr:k~Z/& EL ~* Q,( CFU/ 
100 mL-J,to 

11. 1.1 ~JIB'~~ 

*m•m•~n~•1~~~~•tt1*Bmgft o *:l.fl!mJ£Tmam•~n~•1~~~~•tt1* 
!!~m gft zmtl J£ mH~ w: ;J< E8 ~~.'ft~ 0 

*:l.fl!:lltJfl-T~mW:*R~•**~~~.'ft~E8W5E o 

*:l.fl!mJ£QJ2L~fjgl'Ff8•~~W**Ff*m o 

11. 1.2 ~l! 

Aii~.'ft am•~n ~ •~.'ftf*< ep~Ji~®B'oJ'f~~if@), ti:x~li~®E8±tr3'f¥_t~~~1:*, :tiost¥Ll 
~~.'ft~E8fl=Jfl ,it~¥~ tt1:.'ft1tiTIJ@l}l~.'ft~ mi:*E8 ~1:~, ePitti:~z~li~®E8 ~14r -tlL ~~1: 
K, !li'.00 45 o ~~.'ft~§ffllifjg~~.'ft~5ffii'aJfjg~~.'ft~ , i'aJfjg~~.'ft~~1-t~fffl1tfil Jl.~~~.'ft·/1: o 

11.1.3.1 '.§r;J'f ~~m: 0-JJtlf$Jlk 5 g 4~~~ ,10 g -Ii8n*,5 g ~{t$f1;J ,-':3 1 ooo mL ~1t{;j(~!!ilfil ,:fJom 
mJlilf ,Jij1:§5ffi Na OH m~ iffeJ 1J pH {![~ 7. 2, 71-~ -Tm tr rp, 'lij:tf 10 mLo !;§ 121 °C ~ff iliH~l:.'.K 9 

20 min e T 4 °C f*;ff ,{:t!;:E!lYMitffl ,f*;(:fWj~ 7 do 

11.1.3.2 V-B~:1td'lcf$Jlk 10 gf'T~®(C6H6 01 • Hz0 ) , 65.5 g~®ii.=fEl!<Kz HP04 • 3H20) , 
17.5 g~®~tt$f1;J(NaNH4HP04 . 4H20),l.O gMt®~(MgS04. 7H20),JtJJtlti:P•~1tf7J<rpmJli11', 
Tfflflf~ 500 mLo Mt®~m~ti:•fil~t~:fJOA QJ gJj ll:F1:ffi:i/E, i;§t1t~:Uatfil, -T 4 °Cft~1*1¥ o 

11. 1.3.3 ~J%Jtr;J'f¥: ~ 100 mL V-B ~ 01.l.3.2)Jij1:§5ffi Na OH m~iffeJ'V pH{![~ 7.0 o ~~ 20 g 1ij 
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<tl:tlilimr 100 mL F.Hl;}cr:p ,,;s:mmt'.3£:J'.Dil*±;:llift: . Wf~'T 115 °C xii 10 min. 1$JtZ 17 g mn~'T 

800 mL F.1Hl;j(r:f=t ~mm1t, 121 °C xii 20 min,~~ 80 °C ti:::S- ,;j4j-f!JW>f ~fflLAtfil~. m1M3¥-:fi, 4ll:M 

25 mL 'T 4 °Cf'{(~{~Hf ,ili1:1¥.!m7'.7 14 d. 
11. 1.3. 4 o. 5 mmol/L El9 L-gli ~ ® -o. 5 mmol/L El9 D-:'E !Im~ m ml: 5t~U 1$ JtZ 7. 8 mg L-gli ~ ® 
(FW155.7 ) [M 10.5 mg L-gli~®=Et®=Et<FW209.63)]5fll 12.4 mg D-:'E!Jm~ ,tfil~mftilL'T 4 °Cili1::ff ,ili1: 

1¥.W17'.114 d. 
11.1.3.5 L-gli~®mmtCc = O.l mol/L) :1$ltZ 1.56 g L-gli~®<FW155.7)[M 2.10 g L-gli~®=Et®=Et 

( FW209.63)],-":J 100 mLF.1{m;Jctfil~mM,'T 4 °Cf4t~ili1::ff. 

11.1.3.6 '8'3'fmn~:1$1tZ 1 6 gmn~r1 ooo mL'S'3'ff~Hm01.l.3.l)r:f=t,:IJum~;IJ!l,f§~;f!l NaOHmmt 
iftillJ" pH{![~ 7.2~7.4,121 °Cr.1Jffxif 20 min" 'T 4 °Cili1::ff,ili1:1¥.!m7'.7 14 d. 

11.1.3.7 H-]l[~~3'f¥:5t~U1$JtZ o.6 g mn~5fll o.5 g ~1tfFJ,'T 100 mLF.1{m;](r:f=tmM,:1Jum~;IJ!l,0: 

4lt:Rm'lf 2.5 mL5t~,:IJU£,121°Cr.1Jffxif20 min . 'T 4 °Cili1::ff,ili1:1¥.!m7'.7 14 d. 

11. 1. 3. 8 H+ ]l[ ~ ~3'f £: ~ 100 mL :/JU mm1t T El9 H- ]l[~ ~ 3'f £:1JU A 10 mL L-gli~ ®mmt 
Ol.l.3.5)r:j=t,1fil~,~m0:4lt;tiJ\'lf2.5 mL:)t~,:IJU£,121°Cr.1Jffxif20 min. 'T4 °Cili1::ff,ili1::ff.!m 
7g 14 d. 

11. 1.3.9 ]l[~~3'f£ :~ 100 mL :1Jumm1t T El9 H-]l[~~3'f£01.l.3.7):/JUA 0.5 mol/L El9 L-m~® 

- 0.5 mmol/L El9 D-:'E !lm~mmt 01.1.3.4) r:j=t, 1fil~, ~m 0: 4lj: ;t-JJt'lf 2.5 mL 5t~, :/JU£, 121 °C ""11 ffx 

if 20 min. T 4 °Cili1::ff ,ili1::ff.W17'.7 14 d. 

11.1.3.10 0.2 mol/L ~®fr1>J~j1f!;q)t (pH7.4) :ltZ 81 mL0.2 mol/L ~®it=fFJ(Na2 HPO. • 12H2 0);f!l 

19 mL0.2 mol/L ~®=1Mf1;J(NaH2PO. • 2H2 0)tfilit:l0~ . pH {![1J1r 7.4 at ,J§ 0.2 mol/L ~®it= 

fFJiftillJ"~ 7.4,115 °Cr.1Jffxif 10 min. 'T 4 °Cili1::ff . 

11. 1.3. 11 ~'FW~~i'Z·r.tmmt: 1$JtZ 80 mg ~'FW:m~, J§ 10 mL0.02 mol/L it 1A1tfr1>JmmtmM. 

1f(llf§ atXif:Jl¥tfFft:iM . 

11.1.3.12 ~=fW~~}jl-:fi:tE 1 ooo mLmi~~3'f¥r:f=t:IJUA 10 mL o.5 % El9 L-gli~®=Et®=Etmmt,M 

8.17 mL0.5 % El9 L-m~®mmt,6 mL 0.5 mmol/L D-:'E!lm~mmt,121 °Cr.1Jffxif 20 minfil,:IJUA 

1. 9 mL~=f W ~~ i'Z·r.tmmt, tfil~m iM 3¥-:fi ,1;fi; f3E:i2t if# Jf! . 
11.1.3.13 ~~*'mmto g/ L):1$ltZ 0.1g~~*',mr100 mLF.1{m;Jcr:j=t. JiJ'tilF::;ff. 

11.1.3.14 '5WJ®mmt<4.0 mg/ mL)Mj!ij[}'lt'tmmt< o.5mg/mL):1$JtZ 400 mg '5WJ®M 50 mg j!ij[}'l 

t't,'T 100 mLF.1{m;Jcr:f=tmM . Jfs:iJ\1ftl TA 98( -S9 M+S9)fFllE·P.'tx•fJmf§ . 

11.1.3.15 VF~Witn~mmt <20 mg/ mL) :1$ltZ 2 g VF~Wll;~,:y 100 mL F.1{m;Kr:f=tmM . ;zfs:iJt}ftl TA 100 

( - S9 M + S9) fF llE ·r.tx•H~ J§ • 

11. 1.3. 16 S-9: ~jfj f*lli 200 g ti:::S- El9~J*fllt·P.'t::k fill, J§ 17¥:~ ~ff: El9 $~!fl(%'. ( M aroclor-1254, r&lt 
7'J 200 mg/ mL,Jftl:l.:7'.7 100 mg/kg)ID!Jf£tUt~~ . i*.I@ 5 dfil,ltJT:'31dl:YE::kfilt,Xif:JtZtf:\Jffrut,]i~A~ 

;t;fr:f=t:f$1!i. *4lf}'l)ffJllt:IJUA 0.15 mol/L KCl mmt 3 mL,J!11'1J~;t;f:f$Al!Jc;j(r:f=t ,J§1~*~JJ~ti'f)ff)l!t, 

tE~~~#K~i*Jlttl~Jff~#K ,tf i'<IJ J!i{(~i'*f {,,1JLJ:0: 9000 g (J!J.t 12 000 r/ min) 10 min. P]Ztf:\ J:~;q)t 

ep7g S-9 ,:)t~1J1-iJ\'lf,4lj:'lf 2 mL,j)~-80 °C M-20 °Cl!Jc:Wfili1:;ff . DiZXif:Jl¥tfF,lttl*fil,Di1_f§~#VFf3E 

tf:\'.'.Y'iti:tE.B'3'fmn~:fiJ:~1P ,31 ·c ,24 h ~3'f~:%ZDiZ7'.7Xif . mraJ~jj(i!!Jm<:J'.HtJ:m~ BM 2-~¥:W> 

~JE}t:'E !Jmffi ·P.'t, :iJPJ ~jfj 0 

11. 1.3.17 S-9mitmt:1$JtZ 0.27 g wll/i 11 ( NADPH) ,J§'.'.Y':l:xifF.1{m;KmM ,.P}{t<~:IJUA 32 mL S-9, 

2 mL MgCl2 mmt<0.4 mol/L) ,2 mL KCl mmt0.65 mol/L);f!l 5 mL6-~®l'J<tJ:t1ilfmmt 0 mol/L) ,J§ 

xifF.1{m;j(~ff:~ 100 mL. 1f(llf§atXif1!£ilii'ift:ittl ,:y 4 °CilF::;ff ,}tns·P.'EPJilF:::fif 4 h~5 h. ft:ittlS-91filit 

mllJT Jf!-l!HJ.l5t, ~ S-9 >'~ ,:hlJDilft:ittlfilxif ,:y 4 °Cili1:;ff . 
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11.1.3.18 2-~¥11Jfg~(p =2 mg/ L):~Tifij:f$:JtZ 2 mg 2-~¥11J,J§=Efl¥S!E1!Jit(DMSO)fgjf,,~f;f~ 
1 ooo mLo 
11. 1.3.19 p;jl!J: eif£11L 

11. 1. 3.20 li M: e if £IL 

11.1.3.21 Ef! M :eii£ltL 

11. 1.4 {)(ff 

11.1.4.1 r.:uff~Ef.xilff o 

11.1.4.2 =f~xiff!L 

11. 1. 4. 3 ·f.!:Ull! fiL 
1 i. i. 4.4 itf W 17.Km 0 

11.1.4.5 f.:1Ji'1U'4:1*7i\H~.'m: 12 000 r/ mino 
11. 1.4.6 -80 °C 1££iffilt 17.KmM~~tt! o 

11.1.4.7 Mll$IfFfL 
11. 1.4.8 •@:iffi!t;j(j!fr~ 0 

11. 1.4.9 Jt~i!JL 

11.1.4.10 gi79Jifm:tt~ff o 

11.1.4.11 1ftl:l::fm~ffM1ftl:i:t=Utff: 100 µL~5oo µL o 
1i.1.4. 12 m!f, sb 90 3¥-1IIL7tlt12ktt: lt"F=f~xmm 160 °C, xm 8 ho 
11.1.4.13 :JJR)%:tg:3'fm o 

11.1.5.1 ·~l¥!52£ffl 

~T TA98, TAlOO if#~·tt1eff.1J1 .~~-!-~ ,Ji~~7tJJUt!i!tlmT$W~*1e5¥0%t¥ft~~ *1e, ~lit 
*mM?l1r*J§ TA98, TAl OO fF)gt!i!tlmif# 0 

11.1.5.2 ·~~Jf: 

11. 1.5.2. 1 ;l:~if~E8ttl1l :~if#~#T 10 mL Bx if Etj\§':J'f ~¥Ii (11.1.3.1 ) r:j=i ,37 °C:JJR)%Jtf:)'fl4 h~ 

16 h ~:ij:~Jt-mif~~YT l X l0 9 ~2 x 109 -t- " 
11.1.5.2.2 gli~OiUiJH§~~JE:~:fr~~ 2. 5 mLH- ]Jl[~:tg::J'f¥01.l.3.7)f8 3 3tm!f9=17tJJU:fJOA 
0.1 mL :!:~if~, JtJJU~JA~~:tg::)'f¥3f-tJi ,37 °C :ttf:J'f 48 ho ~:fr~~ 2.5 mLH+ ]Jl[~Jtf:J'f¥01.l.3. 8 ) 

E8 3 :tm!f 9=1 JtJJU:fJOA 0.1 mL :!:~if~, 7tJJU~JA~~:tg::Jf¥3¥-tli , 37 °C :tg::)'f 48 ho 
ti1i 3Fl: #tl J£ : tE ~ gli ~Jitt E8 :tg: 3'f ¥ J: D\ZJft if filVtf\: , rm tE 7G gli ~ ® E8 :tg: 3'f ¥ J: , ~ gi £ @l 1e if m: >'~ 7G if 

filt, 1#.1!13 ~miff*}ggli~®~~fi~ 0 

11.1.5.2.3 ~J.t;JE§.ti*1e < rfa) ~·ttE8~JE-ti1i~~:}lJ!ifmM?L: J§~#VFM7Gif~~~ 0.1 mL :!:~if 
~~;(p"f- fr :J'f mn~3¥-tliJ: .~xm~~Jt ( sb = 6 mm) jJ{,A fr:J'fmn~3¥-1Ill 9=1 :'k: ,J§f$ ~ff tE~~Jt 1:100 
:fJO 10 µL O .l % ti1i~~7j(fg~(ll.l. 3 .13 ) , 37 °C:tg::)'f 24 h0 ~:t\;p;lf{)t 0 

ti1iJF!:~JE:A~~J.t;JE§.:fm1eff.f8iff*tE~~Jt~W~~~*Tlmmf8:}lJ!if:lif o 

1 i. i.5.2.4 m~='Fw:m~~·tt<R ~-=r- > ~J£-m~='Fw:m~w:M?L: m~f'FVF~:1:~m~t£fr:J'fmn~3¥­

tliJ:xtl~ .~J§~#VFWiJ:~='Ff!f;g~~·ttm~--'=3;ttxX:lttl~ ,37 °C:tg::J'f 18 h~ 24 ho 
ti1iJF!:#tlJE :X R ~-=f-Etjiff*tExX~~:}lJ!if*,~ R ~-=f-1!r!11Ll7G o 
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11. 1.5.2.5 ~7'~~fl®*f·)1:a{J~)£ (trnvrB ~5t)~~y~~tlil f1Jfi%~ m!Jft: Jij~l'jl:i;f~J:(1f lf;if)l{E fg:rf 
:fHJ~Pjl-;fj_t:J(;Ll~,}jl-;fia{J-->f.Jij~~J!!K]ji,Jl~YHTF05 W,.fi!E~ 33 cm)AU;f 8 s,37 °Cfi}:rf 24 h0 

~-#tl)E: tJJll#dl%~*~{ijj(tlil ClrnvrB) a{Jlff*~!fj~;f -5~1:.K, !Ef1:.:ru!IJ!Ll1:. K o 
11.1.5.2.6 § $t@J1t*f•l1:a9~)£: {E:JGlf a(J 2.5 mL ]J1ffzffl}:rf¥01. l.3.9 ) :fJOA 0.1 mL J:(1f lf;if)lfflJAJtE 
Fzffl}:rf¥3¥-:fi_t,37 °C fi}:rf 48 h, -J,tBIF;li~L -:J:\;C:::::{)L 

~-#UJE: x.m~4lf1Ill § $t@J 12B 0 T J\98 bil_{E 15 ~so '1'-11IIl ' T J\100 bil_{E 75~ 200 '1'-1 Jillm IE PL 

11.1.5.2.7 @J 5t*f•l1:-lla·l1:x;f m~: {E:JGlf a(J 2.5 mL ]J1ffzffl}:rf¥r:f :fJOA 1 mL J:(1flf;if)l1t-:fJOA 0.1 mL lla·tt 
!fm-5fflJAJtEFzffl}:rf¥3¥-:fi_t,37 °Cfl}:rf 48 ho -:i:t=A5L 

~-~J£:W~*T2ffl~_t§$t@J52BW•lf;ti~~~5tm!Jftllatt o 

11. 1.5.3. 1 10 mL J:(1f lf;if)l rp :fJO A 1 mL = Ej3 ¥_1Ilt_ li.!it<DMSO), {E- 60 °C ~ - 80 °C PI {%,ff 6 '1'- Ji ~ 

12'1'-Ji 0 

1i.i.5.3.2 7E:rrm:n~#4WJ:(1flf-f%r¥,rr4 °CPI1%r¥3'1'-Ji 0 

11. 1.6. 1 1k¥fm!;f11mt a91M* 
11.1.6.1. 1 XJ\D-2 ,tl;Jn~a(Jjj:Jll!: bil_Jij£~~7j(t)t* m~ XJ\D-2 w n~YrfS~{t!fm' *-*1-'f T _tfzf a9W 
n~o fflEflM~1k3t-* o 1i(t'lcJflW!'illlLZ-,~fLEfl M*~~@JVit 8 ho 1%:ffiEEf!Mr:f o 
11.1.6.1.2 3:(#& XJ\D-2 Wn~tt:~;Qt:£11!.tlfa9Wn~fflJA-5l~ 45 cm ,1!1£ 2.5 cm a9:FJZ~ttP3 ,Wn~f* 

fR 20 mL,{E:fJZ~ttJtEm».Wn~tt_t miJ:Ai&Wlf.J, z, ~, Efl M~~ @J Vitiia9:FJZ~tm ~ 5lifW n~:ft-~00 
~Wt o Jij 1 000 mL ~~7j(fl:l!3\:Wn~tto 

11. 1.6. 1.3 1k¥¥a9*• 'lllUft ».~1k:i:: 1'1i¥aa9~:H*•7J<¥f-5 'mrm: f.11 ;QtB1J> at~Jj( r=f ~1-'¥!fmVC?jf1f­

~iWJli>t~~J£ ,~~1Jo~u~~a{]7j(~)'t;Jij Na2S203 Jm~L Jfl!frr~m~ 60L1j(¥f ~Vitl!~ 40 mL/ min JM 

iiWn~tt o 

11. 1.6.1.4 :1f VL!fma93\:Jm,m!;f1! ,{%,ff: 1k¥fiitt~llff -5 Jfl _~1/·t~-TW n~tt o 'ilft'lcffl 10 mL Wlll~W 
lll - Efl~¥filifmlC3+7), ~ 3 mL/ min Vitl!JM:iiWn~tt,£~ 3 {'lc,l&.3\:JmmiT~m;f;;ltmL Jfl 5 g xlk 
~®~r1>J:ii~Jm7j(,€ ,fflJA K-D m!;f11:ttm!;f11~ 2 mL ft.-:ti o $"!x:A1l~-TJi:H:fl!Jff-tff~i11trftl~-T ,jf-{%,ff{E 
1l~-TJi:HP3o m!;f1!!fmbil_~·t;Jc~Jij,Jijat:fJO DMSO )£~~ 3.0 mL,~Jffi;if)l,jf-~ff:~Jffi;if)la{J 1/ 2, 

1/4 mJ.t, IJ!Lliffi;if)l,1 / 2 JffimtmJ.tiW;if)l,1/ 4 iffimtmJ.tiWml* 0.10 mL 5HJUffE:!:JT1k¥f 2.0 L,1. 0 L, 
0.5 Lo 

n i.6.2. 1 m!JftJJm: 3¥-:fi~Am 0 

1 i.1.6.2.2 3¥-:fi~Am§ffl"FY'uzv~: 

a) J:(1fiffl}:rf}J1*1PJifl'jl~JE o 

b > fl} :¥f ¥ lM * : t% IDT -:JC lM * JtE Fzf fl} :¥f ¥ 3¥- :fi ;s: -T '1'- , $"J: A 3 7 °C iliiLM P3 fl} :¥f ii fit , -* ~ 11< 5t 1t­
!JftiiE:JG if 0 m!Jft~xii!l!1tJJ1lfzfm:rr¥oi.i.3.9 ) ,4s °C1tm1%r¥0 

c) ~#fl}:rf: {E4lf'if ]J1ffzf fl}:rf¥ r:f :fJOA 0.1 mL J:(1f if mi, 0.1 mL ffi ~ T -JE7j(¥f f*fR a9 m!;f11mt, 
'f!firn{tat~:fJaA 0.4 mLS-9 ¥filif ;if)l C 11.1. 3.17), ¥fil?:l -5ffll AJltEFzf fl} :rf ¥ C 11.1. 3. 3) _t m?] o 

37 °c±1 °c m:rr 48 h,~# 3 '1'-1t¥¥1*fR,4lf'1'-1fU:i:a9~#1J<¥¥,fMl~'1'-3¥-1'rtrotlJ£ 0 
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d) x·H~ : § 5 @l 52 ~ Ila ·tt x;f ~~ ~ =: -1-3¥-11- Ul!tl )£ 0 § 5 @l 52 4lf llll :fJO 0 .1 mLDMSO ' Ila ·tt x;f ~~ 4lf llll 
:fJO O .1 mL Ila ·)1: x;f ~~!Im o 

1 i. i. 7. 1 x1 f'if Ul!tl !Im fE14lf-t-ifU :i: .& Ila ·tt x1 ~~ , )_))[_ 7~ tl:I 4lf llll fE1 ~ ~ffi @l 52 m ~ ~ .& 3¥- :10 ~ , ;Jt 9=4 .::=:: -t-3¥-fr ¥¥ 
@l52if~~;f§x;fi',if,fl1illfl£)_))1_1J'T 30 % o 
1 i. i.?.2 :tE 1 ~2 -t-~#1J<¥ff*fJlr ,t£w~if~:'=Eff: ~M-f8~14r ,;Jt@l12if~~~ § 5@l 12~f8M" 
ffl lk M"ffl kJ _t ,Ji:;ff fiU :i:-lJt)_))l_~¥::flf, J:£7'1 Ila ·tt, ~ IJ!U ~p 7'1~~52 ~ ·tt o 

1 i. i.8.1 4lfi'.'lzm~f!JFo$)_))l_ft! 20 %f8trrraJLxmraxifi[o 
11.1.8.2 4lf;}tt!tr~£J0)_))l_~xif7'G~W:~ o 

11.1.8.3 ~B!:fl=Hm~:fl!~)_))l_- f1'ij rl'& ff ,~)_))l_F:'f:~~~~52·!1: ,~nlliJW:~titJ;JL 
11. 1.8.4 ;ff~ ttt11<3¥-9=4~1¥!fm PJUtt f8~~52!fm, )_))[_)! IP1~1¥ !Im- IPJ J&ii XJ\D W Bl:fiilm o 

1 i. i.8.s 4lfi'.'lzm~M ~Ul!tlJ:Ef'if Ul!tl !Im~ s-9 tttit~ fE1xm ·tt,1f )_))[_ 11ff1 J:Ex1 ira ·ttxH~ !Im fE1 lJi)_))l_·tt, Ul!tl w:m 
•§5@l52~Mt£•J:£fEJ~~~Ji12~~~o 

11.1.9 ~~ 

11. 1.9.1 ~:J'Gm~Fo-tu~if fE;ffllll ,!tf~£)_))l_JkBH~ 121 °C rl'& ff?J(if 20 mine 
11.1.9.2 MF-milf::>W,~ftlll8•)1:!fm,121 °C r'"&ff?Xif20 minFoil'rnlto 

145 








	233366_页面_001
	233366_页面_002
	233366_页面_003
	233366_页面_004
	233366_页面_005
	233366_页面_006
	233366_页面_007
	233366_页面_008
	233366_页面_009
	233366_页面_010
	233366_页面_011
	233366_页面_012
	233366_页面_013
	233366_页面_014
	233366_页面_015
	233366_页面_016
	233366_页面_017
	233366_页面_018
	233366_页面_019
	233366_页面_020
	233366_页面_021
	233366_页面_022
	233366_页面_023
	233366_页面_024
	233366_页面_025
	233366_页面_026
	233366_页面_027
	233366_页面_028
	233366_页面_029
	233366_页面_030
	233366_页面_031
	233366_页面_032
	233366_页面_033
	233366_页面_034
	233366_页面_035
	233366_页面_036
	233366_页面_037
	233366_页面_038
	233366_页面_039
	233366_页面_040
	233366_页面_041
	233366_页面_042
	233366_页面_043
	233366_页面_044
	233366_页面_045
	233366_页面_046
	233366_页面_047
	233366_页面_048
	233366_页面_049
	233366_页面_050
	233366_页面_051
	233366_页面_052
	233366_页面_053
	233366_页面_054
	233366_页面_055
	233366_页面_056
	233366_页面_057
	233366_页面_058
	233366_页面_059
	233366_页面_060
	233366_页面_061
	233366_页面_062
	233366_页面_063
	233366_页面_064
	233366_页面_065
	233366_页面_066
	233366_页面_067
	233366_页面_068
	233366_页面_069
	233366_页面_070
	233366_页面_071
	233366_页面_072
	233366_页面_073
	233366_页面_074
	233366_页面_075
	233366_页面_076
	233366_页面_077
	233366_页面_078
	233366_页面_079
	233366_页面_080
	233366_页面_081
	233366_页面_082
	233366_页面_083
	233366_页面_084
	233366_页面_085
	233366_页面_086
	233366_页面_087
	233366_页面_088
	233366_页面_089
	233366_页面_090
	233366_页面_091
	233366_页面_092
	233366_页面_093
	233366_页面_094
	233366_页面_095
	233366_页面_096
	233366_页面_097
	233366_页面_098
	233366_页面_099
	233366_页面_100
	233366_页面_101
	233366_页面_102
	233366_页面_103
	233366_页面_104
	233366_页面_105
	233366_页面_106
	233366_页面_107
	233366_页面_108
	233366_页面_109
	233366_页面_110
	233366_页面_111
	233366_页面_112
	233366_页面_113
	233366_页面_114
	233366_页面_115
	233366_页面_116
	233366_页面_117
	233366_页面_118
	233366_页面_119
	233366_页面_120
	233366_页面_121
	233366_页面_122
	233366_页面_123
	233366_页面_124
	233366_页面_125
	233366_页面_126
	233366_页面_127
	233366_页面_128
	233366_页面_129
	233366_页面_130
	233366_页面_131
	233366_页面_132
	233366_页面_133
	233366_页面_134
	233366_页面_135
	233366_页面_136
	233366_页面_137
	233366_页面_138
	233366_页面_139
	233366_页面_140
	233366_页面_141
	233366_页面_142
	233366_页面_143
	233366_页面_144
	233366_页面_145
	233366_页面_146
	233366_页面_147
	233366_页面_148
	233366_页面_149
	233366_页面_150
	233366_页面_151
	233366_页面_152
	233366_页面_153
	233366_页面_154
	233366_页面_155
	233366_页面_156

