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Agilent 6890N S AH %Y (£ [F Agilent 2AT]) .
Bt WECD Kol #5501 B ShiE A4y o

R AE =99.999% (| BOC 2AH]) .

PR A : 1 mL A1 100 wWL, A H A #E 1 B
FIE™ C HL =5,
1.2 brifEiai i 2045

IECLEFNPN B - A 5R 9% (3£ [E] Tedia A F]) .

20 Ffr OCPs R & b #fE 7% W (€ [ Supelco 2y
Ao

AN (HCB) F1 PCBs Fr #E % Wi (£ H
Accustandard 23 F]) o PCBs {5 FRifEV W 52—
P VR T TR 77T G o
1.3 SE8sJ5ik

NOKFE B PRAE SR, 7800 4 3 i s {8 S /D
VPSP 2 =R (20C £ A E), & H.
W SR/ S R MEVR TR BT 2 I, IR BB 2] 82 s M T T
JEFT AR o $4 5250 7 AR R IBUE O e 7 s
BB T S, DR BN TG FEAT W 2 B RS
/NSRS DR AE NS —4, R DL VS
Ay IVE R T B = R IS TR D T
0.5mL,

%1
Table 1

3 A hh

2 g5
2.1 AR T S AR DESOR

BT 3 A~im LAY 100 L B FES 4 (o 2
PEFTARRE A A0 B, [ i C) IR T pwg/mlL 5 20
MR LA 25 2R & bR EF IR 100 WL, 7351 ] 100
pL IECKERTE S &1, W UEl ks A ML & Pk
JEWLFE 1o AXER S A B TERCR s, TE T
555 #HR A BARTFIN A 3 MR T A R dh s B
FOTE DRI NS 22 (ELZ I S 7 T Co L C IR
S YR VR ISR 3 T L ATh RS e, AT 3 A58
SRR AT RENE . P 1 mL U TS ER T 0.2 mL
IEC SR UEE AR, fn i C RO AR S
BB E 2 A MLAR LI E Y. AT UL, AN ) ft R
P S A VRS R AN, Xl BB LIRS
BERITLZAE A K. A C A ROR ) e AR Y
FEEEL (FUROR A BERS T LA MR 0 T A oK 7E
EEXIAN R H AR G Do B T S A, S TS
A0 o S P T R IR T S e RE G T 2 2R

M3 1B LIE ), =4 dh R — 54 M
PR Bk B U SR 22 S O, B A W 3k B ok T AT 22
AT 6 A5, 3k Al e B T B ML BT 5 22 Ul 100
L IE VLRI 78 5 7 A R 22 3 ), BT AR SCZ
A S 4 AR R AR A B 1 mL R T A e

TS 2RI 20 BT HLEAAR L RAL AT BEBOR
Cleaning effect of three brands of microsyringe absorbing 20 kinds of OCPs

BHLEARL TR A bR ok A i (ng/mL)

B &% (ng/mL)

C &% (ng/mL)
2

k&Y (ng/mL) 1 2 3 4 5 2 3 4 5 1 3 4 5
« - HCH 1000. 0 25.1 0.8 0.5 ND ND 41.4 1.2 0.6 ND ND 29.4 2.4 1.9 1.5 ND
B -HCH 1000.0 32.5 1.0 0.5 ND ND 62.1 7.6 7.6 4.4 0.7 31.3 15.6 13.9 12.4 7.6
y —-HCH 1000. 0 264 0.9 0.6 ND ND 431 1.4 0.7 ND ND 33.8 49 35 23 0.6
& - HCH 1000. 0 40.0 2.0 1.1 ND ND 63.6 7.6 7.2 4.1 0.8 345 4.3 3.4 2.7 ND
p.p’ = DDE 1000. 0 26.2 0.8 0.6 ND ND 42.6 2.1 0.9 ND ND 74.5 22.8 17.4 10.5 2.6
p,p’ —DDD 1000. 0 208 0.8 0.6 ND ND 450 6.1 2.0 1.8 0.5 745 24.9 17.3 12.0 2.9
p,p' —=DDT 1000.0 3.7 0.7 0.5 ND ND 42.1 4.8 1.1 1.0 ND 72.0 21.8 16.4 9.7 2.4
4 1000. 0 276 0.9 0.9 0.7 ND 390 0.8 ND ND ND 39.2 85 6.2 3.8 1.6
HE-LA 1000.0 3.7 0.8 0.5 ND ND 429 0.9 0.6 ND ND 64.7 20.8 15.2 9.2 2.3
a -4t 1000. 0 50.0 0.7 ND ND ND 436 0.9 0.9 ND ND 71.5 23.9 17.6 10.6 2.6
v - &5t 1000. 0 459 0.8 0.5 ND ND 436 1.0 0.9 ND ND 67.1 21.8 15.1 9.9 2.5
Fikad| 1000. 0 60.4 0.7 ND ND ND 42.7 0.8 ND ND ND 48.6 9.8 7.7 3.9 1.0
el 1000. 0 65.9 1.4 0.5 ND ND 46.8 2.7 2.2 0.9 ND 71.5 30.6 18.6 10.1 3.0
BRI 1000.0 28.2 0.8 ND ND ND 40.8 0.7 ND ND ND 42.7 9.2 6.6 4.2 1.1
IKERH 1000. 0 24.7 0.8 0.5 ND ND 427 0.8 0.7 ND ND 73.7 23.6 15.9 10.7 2.7
SRR 1000. 0 11.2 ND ND ND ND 199 1.1 0.5 ND ND 33.2 12.1 11.0 5.0 1.8
[ 1000.0 51.0 6.1 2.8 0.9 ND 62.1 3.0 2.0 0.7 ND 74.7 20.7 14.7 11.4 2.1
Sk FR 1000. 0 3.4 1.2 0.6 ND ND 544 3.0 2.4 1.1 ND 90.3 34.1 25.2 17.4 4.0
I RRR AL 1000.0 58.8 2.4 0.8 ND ND 52.2 59 4.0 2.6 ND 51.2 13.8 9.8 5.7 1.4
FE 4 1000. 0 28.4 0.6 ND ND ND 387 2.3 0.9 0.6 ND 746 28.7 22.0 13.1 3.2

T ND FORAM T 4K o
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PEICPERE S A 1Y A A 1 mL G T 05, I
BT wg/mL f 20 B LA 25 28 TR 45 bR THE VA IR
1 mL, R AN R FR Y IF O Be i S U8, 56 — 515
VR P A HLEAR 2 B W3R 2, 1 4 DA R ) TH
VA (0.1 mL.0.2 mL.0.5 mL il 1 mL) f,0.1
mL JE VR A R I 2 53 1) B8 By, 1 mL i BE MR
A, SARMERIBAR L, 1 mL VR P A HLAAR
YR BERRRE T2 99 45,111 0.5 mL 0.2 mL 1 0. 1
mL VPRI A AL G PR B 23 IR B 1 2 48 4%
18 £ 9 ik, AT VLA RS T VR B IR BUSE He

22 AR G IER AL Ak
Table 2 Concentration of organic contaminants in first cleaning

solvent with different volume

HHIERLA IROARMER IR ¥ (ng/mL)
Latgy] (ng/mL) 0.1mL 0.2 mL 0.5 mL 1 mL
a - HCH 1000.0 118.7 55.8 19.5 9.0
B -HCH 1000. 0 122.4 57.9 21.7 10.4
y - HCH 1000.0 120.3 55.2  20.9 9.5
5-HCH 1000. 0 123.2 57.8 20.2 9.8
p,p’ - DDE 1000. 0 122.6 55.5 20.9 10.6
p,p’ =DDD 1000. 0 119.2 54.3 20.8 11.4
p,p’ =DDT 1000.0 115.1 51.7 20.0 11.0
L& 1000. 0 110.7 51.0 19.6 10.4
HELH 1000. 0 119.6 55.5 21.4 9.9
o -GSt 1000.0 120.7 55.9 21.7 10.1
y - &St 1000. 0 112.0 55.1 21.2 9.5
iRa | 1000.0 119.0 56.1 21.7 10.0
el 1000.0 113.4 55.7 21.6 10.2
3 CH 1000.0 118.0 54.7 20.6 9.5
K ECF 1000. 0 113.2 54.6 20.0 9.1
Sk 1000. 0 112.3 53.3 18.3 8.2
Sk G 1000. 0 128.4 62.2 21.3 11.3
SRk PR AR 1000. 0 124.1 61.0 21.4 11.1
R I i 1000. 0 120.4 58.2 21.3 10.7
P AR s 1000. 0 108.2 57.7 18.7 10.0
SR - 118.1 56.0 20.6 10.1
i Bk - 8.5 17.9 48.4 99.2

T R AR BT EO) Bl — MR BEBR UZ AR BE TR, B R A

IR B2E AR K EE TR R 4 M
RIS VR AL B R A 22 57 A K, 1 mL,
0.5 mL.0.2 mL #10. 1 mL &5 —4F & B 07 H
EY 43410, 1 ng 10.3 ng 11.2 ng f111.8 ng,
WA S S —HE R P b s i R 2
PRI OG ,  FB oA HL B PR AT B 2 I VR TE
T T S e TP B A IS R A OG, 3 Tp ik — 2
WFFCIESE . i T AL B Y s A 22 AN K, BT LA
— 580 —

VEMBUATRR ) P E M BEAG B OCBE , JSR DAY i Ak
SRR A R VERCR S 0.1 ~ 1 mL Z
[ (1 1 C 08 A B VR SCR 22 S ARV/IN, B RLE AT 0. 1
mL 1E CBEiE e B HA A i S AR R A IR
CBeTi e 75 B B A 3 w5 Bt — 2L OFFEIE
Fo FIEFNARMEH] 0. 1 mL AR BUG 2 2 IR
TEVRIR, 25 50 7 R AR 2% , TR AR SO T 174 S 30 R
AT 0.2 mL AR E TR
2.3 DRETESEE AN IR0 b i 1 I 1 5 B 0 Dk

BOR

R T RIS [F) B A VR TR 1 S e P A B R
THVETOL, 70 B T we/mL /9 20 F OCPs JR A 5
HER TR 1 pg/mL (¥ 10 Fft PCBs TR A5 B HE VA W 25
1 mLJ5 2R 0.2 mL iECLeig Bk, 1 3 5975 EAL
RILF 3 1 pg/mLiY 20 Fl OCPs Ji 4 b 1 75 1A
1 pg/mL [ 10 Ff PCBs {R-AHRMELE | mL G 1 54
AR B R B0 11. 78 ng A1 12. 18 ng, £ 51
WO 1% Fidy o W VR DB AR H AL, 22 0 P AT
TEVE T, Hoh 35 — 417 i AL W 1 24 T
R L 94% o A [F] v B2 11 AN R] A o 5 VR 7E 1l d
TES s A Sk B RS DR DO 2R 0L, Xt mT e 2 R A
OCPs 51 PCBs 284k 45 Wy 149 M J5T L 5 42 30 iy HL T
R HIE C B BT 2K
2.4 WS WL DERCR

B SCRIESE T B0 H A 1 pg/mL A HLEIR &
PR 22 IR IR TR 53 b v Bl 1 0 v P B B
THURTE L, (E2 S Pr A v ol TR S e 22 AR
e T BT T A JRE OB R RO, T L i 3 T B g R
PRUET VR BT VeI D0 o 76 © A AR ol 73 0 v 12 4%
20 wg/mL ) OCPs 45 b5 A A SO0 wg/mL #Y
HCB HRUE IR 75 28 A B 1 2500 0 bR HE VA TR
TEEE T 5 45 T A 5 BRI R I 00

4 RS PSR TS 20 pe/mL Y
OCPs JRAPRHETE TN 500 wg/mL () HCB bR ifEiA
JERM 0.2 mL IECKEiE UERITE oL, 4 afRIFE
S BCRTE S AR 20 we/mL 19 OCPs IR iENT
BIRRER AU EYITESRS S FHEVEIRH ARAG L (H
JERRIMRFIN LM ERR 8 FHELZEE 10 £ IR R AR
o B3R5 W LUE I, o TSR 500 pe/mL 1Y
HCB J5 , B 225 20 B 1998 Be v b o A (R vk BE Y
HCB fiih o X528 3 i i ET T Ve sCR 1% LR
IRANIR] o RT DL, WS BORR VHE T AR 1Y A 32 vy, 0 ) Y
BEBR, H BT
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#6320 fil OCPs Fi 10 Ff PCBs {RAPRAERT—F IO DERCR
Table 3  Cleaning effect of three cleaning solvent of 20 OCPs and 10 PCBs standard solutions

HHLGELZ, W (ng/ml) A S WIE (ng/mL)
WEY AR ROR SRR 1 2 3 WEY RAPRERRR AR 1 2 3
o —HCH 1000.0 52.6 2.8 ND PCB 15 1000. 0 54.7 3.0 ND
B —-HCH 1000.0 55.3 3.0 ND PCB 28 1000. 0 55.5 3.3 ND
v —HCH 1000.0 53.7 2.8 ND PCB 52 1000. 0 56.8 3.3 ND
8 - HCH 1000.0 55.4 3.1 ND PCB 103 1000. 0 57.3 3.6 ND
p,p' —DDE 1000.0 55.9 2.9 ND PCB 101 1000.0 58.1 3.5 ND
p,p' —=DDD 1000.0 56.2 2.9 ND PCB 118 1000.0 58.3 3.4 ND
p,p' -DDT 1000.0 54.7 2.7 ND PCB 153 1000.0 58.8 3.4 ND
+H& 1000.0 53.0 2.8 ND PCB 138 1000.0 58.6 3.5 ND
WELH 1000.0 55.4 2.9 ND PCB 204 1000.0 58.6 3.5 ND
a - &St 1000.0 55.9 3.0 ND PCB 180 1000. 0 58.8 3.5 ND
y - %t 1000.0 55.8 2.9 ND T4l - 57.5 3.4 -
i ft 1 1000.0 56.0 2.9 ND B S - 17.4 16.9 -
rivadll 1000.0 57.0 3.0 ND
el 1000.0 54.3 2.9 ND
KR 1000.0 56.2 2.9 ND
SRk R 1000.0 52.3 2.7 ND
5k R e 1000.0 61.0 3.6 ND
S Ak BRI 1000.0 59.8 3.2 ND
WS BRI 1000.0 58.8 3.2 ND
FF LT T o 1000.0 58.7 2.9 ND
A - 55.9 3.0 -
B ER - 17.9 18.9 -
4 PRTERHERREHIE OCPs A bRUEAE AT DEROR
Table 4  Cleaning effect of OCPs standard solution in microsyringe
HHLEL ¥ (ng/mlL)
WEY  RAFERERREE S 1E E2E B3E Ak HSE HEE  HTH ESE B 104
o - HCH 20000. 0 974.1 50.0 2.7 0.6 ND ND ND ND ND ND
B —-HCH 20000. 0 792.5 43.8 3.2 0.8 ND ND ND ND ND ND
v - HCH 20000. 0 922.0 48.5 2.8 0.6 ND ND ND ND ND ND
6 - HCH 20000. 0 958.4 51.8 3.8 1.5 1.0 0.9 0.9 1.0 0.8 0.8
p,p’ —DDE 20000. 0 892.8 48.0 3.0 0.8 ND ND ND ND ND ND
p,p' - DDD 20000. 0 886.5 48.1 3.1 0.8 ND ND ND ND ND ND
p,p' =DDT 20000. 0 826.6 42.4 2.4 0.7 ND ND ND ND ND ND
+4& 20000. 0 831.8 43.0 2.5 0.6 ND ND ND ND ND ND
KR LEE 20000. 0 838.0 45.5 3.0 0.8 ND ND ND ND ND ND
a- &St 20000. 0 837.9 45.7 3.0 0.7 ND ND ND ND ND ND
y - &t 20000.0 848.9 46.4 3.0 0.8 ND ND ND ND ND ND
wifF 1 20000. 0 837.1 45.8 3.1 0.8 ND ND ND ND ND ND
iivadll 20000. 0 837.5 46.7 3.3 0.9 ND ND ND ND ND ND
SRS 20000. 0 897.8 47.5 2.8 0.5 ND ND ND ND ND ND
KRS 20000. 0 866.4 47.1 3.1 0.8 0.5 0.5 0.5 0.5 ND ND
Sk EGH 20000. 0 459.4 24.6 1.6 0.5 ND ND ND ND ND ND
SRk G 20000. 0 1040.9 64.0 7.3 2.9 1.4 1.2 1.1 1.0 0.8 0.8
SEAk B30 el 20000. 0 914.6 52.0 3.6 0.9 0.5 0.5 0.5 0.6 ND ND
T S 12 T 20000. 0 829.2 47.1 3.5 0.9 0.5 0.5 0.5 0.5 ND ND
FF 42037 T o 20000. 0 623.5 35.2 2.2 0.7 ND ND ND ND ND ND
S - 845.8 46.2 3.2 0.9 0.8 0.7 0.7 0.7 0.8 0.8
TRAE — 23.6 18.3 14.6 3.6 1.1 1.1 1.0 1.0 0.9 1.0
5 PRRTER AR N AR (HCB) bR DI DESOR
Table 5  Cleaning effect of HCB standard solution with high concentration in microsyringe
W (ng/mL)
EgE|
PRUEVREE SR 1A 552 F 553 4 554 & 55 T 5T 104 HISE 204
HCB 500000.0  23113.1 1297.0 112.3 20.6 16.4 12.3 9.8 7.0 5.1
B AG - 21.6 17.8 11.5 5.4 1.3 1.3 1.3 1.4 1.4
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2.5 PgEiEgETP AL S P i DERLER
IR WG FEAR MRV WS R 5 = I
RTR) A2 W BR80T 7k 8 i ok
AR ALY o X 5 R B : DR SR 20
pg/mL ) OCPs B & b1 fE % W A 500 wg/mL 1y
HCBs FRUE G 1 mlL falie i 55 45 P i 55 B8 i
ML B (1 L1135 /N F 1 g/ mL () OCPs YR A ArifE
VAW AR 1% o G, AR S0 1 mL ffi
VRS A B 5k B O RCEL Y 1% A AR R
WL ek 22 L A i VR B Y5 YV 8 T s/ N )
e, @51 pe/mL 1) OCPs RS FRIERIRES 1 41
TR OLAREL, 20 we/mL 4 OCPs i & b fE %
VAN 500 pg/mL 1) HCBs ARUERSIRER 1 $117 11k
EYIH R R R 90% . @M 1 kK3
AL BT XA VR BB P A Y VA V1) T TR AR
B, M4 FIZEs nLAE W, 56 1 A Rk B A
HETRS TP DERICR B, 55 2 IR, BT 0 775 g
FERCRZITE 20 f5 /045,565 3 SRR 10 F5 4247, 56
5ETLUGTEURSCR AN B B B Sk UL, S T
SR TR SRR R 2 , W B A Bk

3 DAL N
3.1 ISUERLAERC bR A I R i

X A S 2 2 8 P B LA R T
A LTS A5k B 2S5 AR SO wE R, il
1 SRR ARAT — DU R, BN _E LA AR R ki
BS A 245, B AT B4 Accustandard 23 7]
[ 1 wg/mL ) PCBs ARAEI IR, PR BT B0 0. 1
mL IE 2836 ¥k 5 e X T — 283k T 500
pg/ mLI R HEZE A SO AR TE , ARG A S i
AU WE DR BN X, 14T 8 OCPs JR G5
I AT 2 2000 pg/mL, AARAURTIE e U6
A HE LU RIME . Hamilton 2% RIHERE (8 5 267K R &
FONNERAEVEA ) bR 215k B, % I8 2 M @ 3%
ASCHHEARE I RS i B 7 LA B o v G il 1o 2 R R )i
FAE AT, MK FIIE S e A RE LI HOKA B8R, A
SCHERE B AR 5% o (1 S PN B i U J LA I A IE
CobeiivEe BEAh, 5 Uil e b Nk 0 T 28 B 7
S F A A O 8 P AT RE X 3 2 Sk A
PR — R e 2 b AU
3.2 PR UM IR0 B E P RN

N T AP IERRET R R AR ST I N AR Y
SR DU 4 s A5 EE B B R e A AL
R 3l AT AR R T LA E O - JERE T VR R A
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(BAnIEC ke ) i Pk 3 £, R AR IREYE 3 41, Sl dE GEE
)3 B HEREE TR BTN AR % 3 £ H
Je QAL B Ry R BEAE e (491 4 AT A 3 P Sk g )
P T e A LA AR Al BE TGk 1 e T4,
XM ZATRBEAN M RGO IE LTG5 N T
TR XA O, W12 R T g o £ L R e
VEAT R ACAC AR P S S5 o UPSRAS T A A
AT SERTRE, L RIS 1AL B A4 15 D0 AR Jf8 22 B0 R g
FWT, 72N 52 BEALL A e LA i e 2 IE S,
2 I3 A R P P UK, Dok i 58 S5
RURTREME . SR 1A R il A 1 SR BORE, R A T 3R
AT REE A R B E S PIRIRERD o X T s
R P T L P s T R Al e B o B AR B A
Jrid BT IS IUE AT AR Y iR A MR B IR
B ARSI B A R 12 i 2 LUE C e i
A AR 5 5 b O B 1k AR S
WP R A (EARE A, T REAL R H AR
IR AT REZE AR K, A I 5 200 B LA
A REUER & i

4 it

ARSCEON R G T RO TS S P A DL
Wi 5k B AT VR AL, 45 SRR W - O] it R
S-S O e L 22 52 ] X, 0 R A Y ol T ) 45 e
FH RV, MR C U B 25 5 3% B AT LA AR 2428
MZ@IHAFELAGY . QWFVERAFL(0. 1 mL.0.2
mL.0.5 mL f1 1 mL) 5#BA540(9 .18 .48 F199) i,
TELE , it PR AR ] A AR A 1 e Y 4 1) A 5 0 1
ZERIANK 47 AL 19 L 2 5 T TR AR B A A
Ko PIEASCHEREMH 0. 1 mL IECBeli Bk 1 mL 4
AR o QIR E YA BIL SR 245 1 2 SR 2
P P Rl 1 5 o v )k B R R DL, X
A RESE B AT HALME BRI A G0l . OIWRIBR TV TR
e I g 3 e IR MEBEBOR , U IE G e AT Al REVE
AT R LELTRACEEE N T =4 v
(D1 mL fCRE 5 25 A B B 24 O W OB 1Y
1% 7cA5 ;5 1 BF e AL & W i 1 5 % B Y
90% ;% 1 Sk L& Wi, Z 5 JLETIDUT i
LS SFLUGTEVESCR AW B R U T 5 4%
AT PERSCR I R 22 , s B AR ROHOR /. iX 28
T BERLAEE AT AR AR YR 100 1 A @ 43U
TEVUE R AP, DA S0 A 00 915 95 G T 24
JEA

AR A — AR ZAb: — R T 2RIk
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A NF 0.1 mL (9 IE O vE R A B A g [3] ERFL B XA, B bR, JURAT. WO e
W REE— IR IR S, X T ad 500 wg/mL HORTEAR 5K BB S0 M b i) o ISR ke [T ] A 2%
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Study on Residues and Cleaning of Organochlorine Pesticides and
Polychlorinated Biphenyls in Microsyringes

WEI Feng, HU Jing-ke
( Nanjing Center of Geological Survey, China Geological Survey, Nanjing 210016, China)

Abstract; Microsyringes are being increasingly used to transfer trace liquid, but the concern of cross contamination
caused by residues of organic contaminant in microsyringes is routinely overlooked. The residues and cleaning effects
of organochlorine pesticides (OCPs) and polychlorinated biphenyls ( PCBs) in microsyringes were systematically
researched and the findings are presented in this paper. Results show that the cleaning effects are different for three
brands of microsyringe. Microsyringes should be chosen according to the suitability to the intended experiment. The
volume of cleaning solvent was proportional to the dilution ratio of organic contaminant, which was due to the
approximate amount of contaminant in the first cleaning fluid by 4 volumes (0.1 mL, 0.2 mL, 0.5 mL and 1 mL).
Moreover, the volume of cleaning solvent had a negative correlation with the amount of washout compounds. The best
effect and lowest cost came from using 0. 1 mL cleaning solvent. There is no difference in cleaning effects of OCPs
and PCBs standard solution at the same concentration probably due to the similar physical and chemical properties of
the two. Three cleaning observations were made: the residue amount of OCPs or PCBs in a 1 mL microsyringe was
about 1% of the loaded amount, the amount in the first cleaning solvent was over 90% of the residues, and with the
increase in cleaning times, the cleaning effect was less effective, and dilution ratio smaller. According to the above,
corresponding cleaning methods can be used, according to varying concentrations of different pollutants, as far as
possible to reduce organic contaminant in microsyringes and therefore reduce the cost.

Key words: microsyringe; cross contamination; organochlorine pesticides; polychlorinated biphenyls; semivolatile

organic pollutants

— 583 —



