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E + Effi EE ffi HT Htr,&fH EiFfll| E fr iX

1 f i H

44 f,n I€i6 H + HjL Efi{ # ff :tu.r ̂E tr # ffi #R m W E Fi W{ E .

2 {-xfrtfr.Et E t{+

Tt'JI{+xf T4I{+F!DHEd.6EI ,}.fr+J " fl,FE H H ffi5lHt{+, fXE E H 6!ffi4i6HTAt
t+" ^,FE6666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666668 E HFEBIHT{+,FF# f+(AfFfAWI6v\.$ i6H+4t{+"

GBZ/ r rz 3 HiLr.+& VJ Millffi.af*m*Lffi
GBZ/r 270.5 + VtttF++ IL+WJ ffi.#r${E}* ffi s #*.+.Wtt If|+ 41,+VJ ffi.We{€}-E
ws/r e7 Rtrxnffir|)b)bEw{E}'E

3 E+TffiEEffifiTHfftrffigLdt,*

3.I Fflg

R tr #ffi 8E& ( S-ph"nylmercapturic acid, SPMA) 4# W.tr, 4t ttffi ##H#Ad F & ( octa-
decy lsilyl, oDS) &rlH, H rl. &W{ {#&W, }-l SPMA d4{R g Ff r4 E,l+, de H d rr4 mtREE .

3.2 .{IES

3.2.1 H&effi €,ig{x,H4.&W{*#.
N#WrcAZRI+,
a )  € i g & , O D S ( 1 5 0  m m X 4 . 6  m m , 5  p m ) ;

b )  { * + F H : O D S ( 1 0  m m X 4 . 6  m m , 5  p m ) ;

c) f f idJf f i 'AfE'2f f i ;Bf f i ,Lf lE 100 mL,FWzq, mL,H 0.5%-Lw*ww.(f f i f f i f f i iE pH:
2.16)f t -EA 1000 mL;f f iEVEi lX, :0 min-34 minH I I I%BfE,34 min-41 minH AfB:BfE
(10 :90) ,41 min-49 'min H I0o%BfH; j f iS,2.0 mLfmin;

d )  fE f f i , 35  t ;

e) iSffiE 320 pL;

f )  &e{ iEK:205 nm.
3.2.2 4,}} j t)Fif.

3.2.3 #ffi"L,ffiW,{$lffi , 100 mL"

3.2.4 H,L't[ :0 r/min-5 000 r/min"
3.2.5  ̂ �#H,L '€ :10 mL.15 mL.

3.2.6 ff iEEff+S,25 pL"
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3.3 fifi#J

3.3.1 FJlm&{EdfitA(#ffim4+ftXEy*) "
3.3.2 /F,n*/( .
3.3.3 ff iW,/,^ff i$.
3.3.4 Lffi,@i*q,.
3.3.5 ryH,@,i*gfi.
3.3.6 t#w,l:'+ffi4.."

3.3.7 ffimw& ,,a%Q+F,4lW) "
3.3.8 A"F"tffiGlffiq>WW
3.3.e #R&,f;db:FF
3.3.10 R<(>e5%)
3.3.1 1 +frffiH&,
f i+WA,)ftW
TfrffiWE^B+JfiN

3.4 ffifiH!

HF-L
5 mL 6i[

R|+TtrIIR

3.5 hffib

&
ffiffi4!

C y

9 : ;

f rF ,
c F<++ffi"4�RWWE , +ttt 'Mfr,Efr,flJLEI (rglg) ;

3 .5 .1

3.5.2

5 000

+F-�E5?IJE.,
,E ry HffiffiFU

W.tf i f f iW
ff,E 4 'c

*H,L'€ F ,

I
i

I
J

r/min H,Lt
fff i ff i% 

15 s,ir
A 5.0 mL # jR&,0.8 mL ffim#m,

ffiKEtr#,EiftffiIE HH+ILffi,)F'LEA
ffiWffiAfr- 15 mL S,1l' Ii#B&,zJ<Id 50 "Cffi

€,ffiTffi+'fiE,H 100 pL F 2o pL ryF LH&ltffizuE.
3.5.3 Fsltrffi4..*fft1, H F Fffi #tfr IEW ps / L #ffi,# tr<WbjW�6n " E R N#
&rc Nt+, {+ & fE €, i*,fIiE'F 6 R.f+Uil € fi *, ff ffi 20 pL, WJ F &FsWAtrJ " € + W H E F W E e r( .
H U{ {S ffi r4 H 4 l4 ffi fl 4 €xf fH D H! #ffi.#.WWW E Q's / DA ftI ffi }E ffi &&lt H, tr rl }ffi .
3. 5. 4 B ff U{ E' H S{ E i,r iE flr[ W WIE + I+W re. n.l$ 4f H! F ffi ffi = E x{ fiR W &, U{ t+ ffi ffi Bi d4 tr 4
r4ffitrR€H*A H xf flR H0d6H4l4F ffi,tr tr, H +fr/E ffi4 4+#tr#.F..ffiH!ffiE (r, c/L) .

3.6 i+H

&fr (1)itHE F #fi 4Fm F!&EWH,

40 mg SPMA DnI€ffET 100 mL #trffitr;
g/L SPMA W&W,T 4 "CR#&H,EI|*EffiPP

p10 min hl[ 

 

0.8 mL AF,kff iWW,iEff i
50 so4 000 r/min H,L'  10 min,

min H,L' 10
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c, -WfS FIRF tr#ffi #Rm*E, +ii�h'Mfr,Eil q,s/L) ;
c " -R#XILEI(Cr) W E, +lih fr,@fi G/D "

3.7 iX,F;

3.7.1 A*E&ffi GBZ/T 210.5 F!$>ftfratiffil1tl,rt*ffih1,$Ag*,ft{ft&S6 B.h +o pc/L"
3 -7 .2 +*+tr FJ ffi ff E ( +E x{ +fr WIffi E) h 2. 44 % - s. s8 %, +[ f4 ffi & H ( *€ rf ffr E,ffr #) h B.T s % -
e.23%, in&r Fl qft* h e2.64% -103.66% "
3.7.3 Fffi Ef4[4, jEtRffi pH{Z trI,Spl,tA rytr&*&'E-.
3.7.4 SPMAffiBTfHi st ml
3.7.s &S{dffitrffiEE

4 E+TffiEE

4 .1  ,HE

Rtr# H, tri#&w*#
&il|I, }J S

4.2 .lL

4 .2 .1

4.2.2 m
4.2.3 H
4.2.4 t
4.2.5 Hi*

N#WTF
a) Ei*& l
b) {*tFffi,
c)  f f i ,Af f i 'ZnF:d!
d) l f f iE,o.z mllmin;

e) tLlffi,ss C t
f) H+UniHffiFH+iF,ft H,ff irt;
s)  +*tr  H,8,4.5 kv;
h) [X,WtrJ€€,rE, -15 V;
i) &4infl#ffiE , zoo 'c ,
j) x{wnu€YffiE,230 "c;

k) EtL<ffi.:1.5 L/min;
l) EEWETf*ffitrFH+HH(SIR)ffifr.,m/z 238"

4.3 ttfj

4.3.1 flJrHfW{EfiilJA(trffim j}.JlJttr:#�) ;
4 .3 .2  ̂ ,n*^ .

J

€Ldr-EE*

4#1ffi,r
r/min-7

m m X 2 . 0  m m ,  4 . 6  p m ) ;

2 . 0  m m , 4 . 6  p m ) ;
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4.3.3 Lffi,@,r*fi,.
4.3.4 FH,€iggfr"
4.3.5 l'AM.,^*fr$"

4.3.6 ffiM.(+ffi4t) t6& , 50% (WFj|W) "
4.3.7 AF,bW(+ffigfi)iF& ,7.8 mot/L"
4.3.8 #F'W,f ; fb:FtrB:s :1({4frR8).
4.3.9 F.-1(>e5%) "
4.3.10 tfrIEW?&'lff iBffiB 40 mg SPMA t;rGffiHf 100 mL 68ffi+,XnFEFWffiXft.Ee.nJtr,
fi+&a, ftl#&vJ 400 mg/L SPMA ts6& ,+ 4 "C'FoE&ffi ,tr1R-F.H FR so d, rffiHEf H F HffiffiFJ
mffi WE WEr €W ?& ; &,H BXil'4 F! +6IE hi& Fd ft'J .

4.4 ff if i fr l*e.EffifERF

ffiXz'ffiWf4ffi'&++*ffi,#tF)lI ffir,,\yr,trft 50 mL,& 100 : t H!,ff ffR trfitjiill..#.W.;fiHW
5 mL fiiIbflffiR€+d€ ffiIFR+lf�LFIU{E " R#-x.Rtr ,&*TE 48 h ̂ &ru " EffiRF.R#,& 4 "c

&l+TtrItRE 2 H,E-20 clFffi]+6EIte-F. 4 +fr "

4.5 hffi&W

4.s.1 & ws/r e7 tr,RulI€F+finEfwtr.
4.5.2 ff iff i414,tlff iN:WE<Fltlfff iR$TEffiT ff iW,WtJ 5.0 mL RFT 10 mL E+H,1,€F,
5 000 r /minH,L' ts min,E.t iFl&�-z.o mLf 15 mLF,#H,L'€+,/ f i  

 

2.0 mLtK,t f r f f i .%115 s, l [
0.8 mL ffimK&,ifrff i.^ 30 s,10 min 6lnA0.8 mL AF"4LWYdW.,IRffig\ 3o s,lr[A 5.0 mL#F'W,
ffiKEtrff i,Eififf i iE6+ftiElfr.L|so s,4000 r/minH,L'tomin,AE?FWtr,tRBEtflfH,,KtEzK
ffiW&Efr - 15 mL H,L'€F,Fil 

 

5.0 mL #R&itl-ff i  2 W#W,A+WW4.R&,zKId 50 Cfi
ft,ff iT+ST,ffiWH 100 pL FHiEffi iFffi,5 000 r/minH,L. ro min,F.5 pL FH_LIF&iEFU{E.
4.5. 3 t6Effi *,*ff||' H ry Bffi ffi En }&6 &Ft o.o ve / r-- s20.0 pe / L #ffi"ERM.tr-rttrAfrl " 4 FR N#
&lF R I+, {+ H & W+H € iB-Ei*{IiE =F e &'f+ UtI E :[t A, i[ H 5 mL, iltI E 6 ffi tEKt\ " @ + W P.E-n
il{ E s A . H W{ {+ H! d6 H 4 il4 H 4R }! € x{ tE M. W #ffi,# R m W tr ( Fs / L) 4 ft\ F-rIEffi 4 4 + H tr rl
tffi"
4.5.4 ffi ff el E, H S|| E ffr }E ̂ttJ W &|FA{+U{ € t iE A 44r ffi ffi ft fi A H xf nE iF i&, ull {+ H ffi H,t d4
Hd4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444d4EfR€d*A Exf fRBin4H4d4EfR€t, #ff/8f *,4+#f"&Rmf*H Q's/L) "

4.6 i+H

tt fi, Q) ltHR + #ffi ERm H! & EW E,
C 1

C 2

r\'t :

c E<++ffi,eRWWE,S'fififfifr,@fr,flnffi (pgle) ;
c1 WW{{4+HIEFtr#ffi#RmWE,+{ti 'Mfi,EItQ'e/L) ;
c, -F'# XJLEf (cr)i?t 8.,+lnhfi,'&TtG/L> "

4.7 ijfi,EE

4.7.1 E{HRLL s/N>lo Bf 'Ai*H!&{ft&#||WEh 70 ps/L;AHRft s/N:3 F{,ft{ft&S Wtrfr
4

, \
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5 ps/L"

4 -7 .2 44*+k 6 tffi ffi E ( +E xf tr WIR *> n t sz % - T . s 6 %, +tr f{ ffi S H ( +H xJ &n ffi ,fH X) h z. z z % -
a.sz%" lnff i tr{ts71 ss.sa%-rc+.sz% "
4.7.3 ffiffiB04lg,lEifRffi pH{2 F{,spMA BiFRE&+&H.
4.7 . 4 0fr.ffi 0.3 % F m ffi dl fH, spMA € tB dF s dF r.f f't ffi , E pff E & a + E ilE H! T fn .
4.7.5 DJ SPMA A+H+d4 frll*W rf r4€,t4 ,+*w.*ffT ,spMA #Jl*Hrf rf,x 7 .8 minafi "
4.7 .6 A *fiA{ft Wtr # r,J, &H Hit&+E €,i#-tri**&illl E + spMA "
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*

lFA 880x1230 r/1.6 qllr 0.75 +W 12 ++
2or4+12 Effi-ffi. 2014+r2 Effi-Wqlffil
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