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FRFTENHEERRT BV EM B KA ERERHE (GB3838-2002) P AAEFERAK#E
KEHFMENEEMT A, HbmlEaE., MEXSRA GB/TITI31-1991 Ak, ZEE
Mo, m, p-HERFERA (EEKAKIEME) FTHEWST T B, HEBEEENST
BEMAFELEED | BRBEHALEED; EXNOFEEAEERESIMAEE; o, m, p-=
MEERSYAATIHZNE-REEHTEREMFD; MEENNEFEAETFEAEHRRQN
31 BT g% Jehuda 2 A F GC-EI-MS A7k 2,4,6- =R 2 2,4- R B %
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BB B FRHIRAEN2EA HP6890 S AH (i, B4 HP-5 (30.0m x200pm x0.33um) , DB-17
(30.0m x 251 pm x 0. 25um) . DB-1 (60.0m x 320pm x0. 25 um).

HP-5 &5 DB-17 G M &4 BXABHRI; RFE: 1.2ml - min~'; SALFRE 250C; A4H
HERE, HERER 1ul; #1iR 60°C, LA 10C - min "' B F 100C, £+ 6min, UL 8C - min ' #1838
160°C, LL3C « min 'HEF 200C, LL10C « min 'HBE B 250C, {£#% 2min.

DB-1 o k& : BRI ABHRAK; HE 1 lml - min~'; SEFRE 250C; Romitee, #
B 1pl; R 60C, LL10C - min " FHRE 190C, £ 2min, LA 8C - min 'FiRF| 160C, LA
1.5C - min "FHEF 210C, LL10C - min 'FEF) 280C, {#FF Smin.

SAEIE/ SRR B (HPS890/5971), PTE -5 fAi#4E (30.0m x250pm x0. 25um).
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B 1 tR¥EY R HP-5 &1 DB-17 & b & 35 E A
FEYWEREER SRR NE PG RERE, ERHPS H, FERDB-17TH, Bfimg- 17!
1. W3 (0.3210, 1.9690), 2. 1,2,4-=8®#(0.0772, 0.1930), 3. 1,2,3 - =@ F&(0.0648, 0.0810),
4. 3-EAHEEH(0.0862, 0.0809), 5. 4-FAHEA(0. 1267, 0.1056), 6. 1,2,3 ,5-PA& A (0.0395, 0.4940),
7. 1,2,3,4-P9&# (0.0375, 0.4690), 8. p-—HFEK (0.1606, 0.1506), 9. m-—WiEH(0.3092, 0.2319),
10. o-“HEH(0.1570, 0.1472), 11.2,4-"WFEP (0. 1200, 0.1000), 12. A<HEH(0.0386, 0.0290),
13. 2,4, 6-ZWEFFCKREM, 0.1000), 14. 2-FHEE(0.1236, KEM) . 15. 2,4- " WHELH(0.2060, RFM),
s. HEHEE(AKR)(0.0200, 0.0200)
Fig. 1 Chromatograms of standard compounds with HP-5 and DB-17 capillary column

®1 FEMIEHKXRABRBEMKE (ng-17")

Table 1 Regression equation and the minimal concentration

H5y EFEp-p: HERE B/ IR E
WEE y=1742 -23.0 0. 9992 1.31
1,2,4-=4% y=14.4x-4.08 0. 9983 0.14
1,2,3-=8 % y=7.81x -1 11 0.9992 0.06
4-WHEHE y=5.182-1.82 0. 9980 0. 06
EWEE y=10.2x -2.54 0. 9976 0.08
1,2,3,5- WAk y =49.3x-7.00 0. 9993 0.32
1,2,3,4-ME% y=4.61x-0.48 0. 9997 0.03
p-HEE y=12.3x-3.54 0.9984 0.01
m-Z R y =30. 82 - 5. 94 0. 9969 0.01
o-ZHEX y=11.7x -2.00 0. 9996 0.21
2,4- iR EE y=5.26x -2.33 0. 9986 0.03
AEE y=2.592-0.23 0. 9999 0.02
2,4, 6-=THERE y=16.8x -0.97 0. 9998 0.10

y: REUPRBSHRRBZW: »: HUYBERSAREERZ L.

TERRMEREERRY (4 RPTHRAE) k2.
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Table 2 Recovery and Variance Coefficient of the Method

i BIEE/pg- 17" FWE/% ERFEBR/% #Ha BIwE/pg- 17" ElE/% ERRB/%
WHEX 4.73 70 7 p-EER 0.36 83 27
1,2,4-=8% 0.46 70 12 m- R 0.56 72 23
1,2,3-=8% 0.19 64 15 o-REE 0.35 62 15
AW EE 0.19 98 14 24-TRERE 0.24 101 3
-EEE 0.25 83 15 NEE 0.07 79 15
1,2,3,5-J0 W% 1.19 70 22 2,4, 6-ZWEPE 0.24 81 6
1,2,3,4-0E%E 0.11 67 27
3 EH. ERSW

MM A REA K GELE DB-17 5 DB-1, RAMEMAR, DIABEEE K RPKEERE T
b, @REY, +=F{LAWTE DB-17 HREA FHRBATHREOSE (LE2). 5DB-1 XK
HRRY, EXRFHEYEHEAR TR

KAEWR GRS GC/MS R, B EFERRATRAFTAFRULSY, H—FENTHERM TR
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M2 F/KHEDB17TH EMERE
1. BE¥; 2. 1,2,4-Z8%; 3. 1,2,3-Z8%K; 4. 3-EWEE; 5. 4-HWMER; 6. 1,2,3,5-WE%K; 7. 1,2,3,4- 8%,
8. p-IREE; 9. m-TEWEXK; 10. o-TRERE; 11. 2 4-TRHERE; 12. AEE; 13. 24,6 =ZHEFRE;
s. EEHE (HiR)
Fig.2 Chromatograms of samples with DB ~ 17 capillary column
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KM . EKRBIFAKES FIREKEE, XMRBBEA 10 MRESK T =EMREABESTEE
AT TN, HERITAHRSRERBI SRR BEITRE, SHEMBRTAXMBELER
PATRE. HERFTEWME=ZEEREENR 0.07—0.44pg - 17", PUEEKIWEN 0.54—3.45g - 17,
AEEWEE IR —0.07pg - 17", EARMEEMEEN 0.95—2.50pg - 17", BHEEHKEN
2.35—7. 12pg - 17", “RYEEMIEE R 0.12—0.26pg - 17", 2,4- "R3B I VR B 9 R 4 —0. 04
pg 17, 2,4, 6-EHEFEKMNRENRBE 0. 12pg - 17",

PITHMERER, XTEMRERSEIMERRE RS YRENEMEY/NTF 0.005pg - 17,
ERMEIELT.

FEFR, RAFEREIRERE 62%—101% Z 8], FF R 3% —27% 28], fKx/ME0KEE
0.01—1.31pg - 17" 2 [, WHEMAFTRABHMB KNI, BURT LEBWBENER.
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Chromatography/Mass Spectrometry:

ANALYTICAL METHOD FOR TRACE CHLOROBENIENE,
NITROBENIENE AND CHLORONITROBENZENES IN
SURFACE WATER

LIU Yun SHEN Xing XIAN Qi-ming Z0U Hui-xian SUN Cheng

(State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing, 210093)

ABSTRACT

A method for the determination of chlorobenzenes, nitrobenzenes, chloronitrobenzenes in water has been

established by solid - phase extraction, capillary gas chromatography with electron capture detector. The quan-

tity fixed by inner standard curve method. The average recovery was between 62% and 101% . The relative

standard deviation ranged from 3% to 27% . The minimal detection concentration was between 0. 01pg « 17

and 1.31pg « 17", The content of 13 chloronitrobenzenes in Taihu lake water in three different times by the

method was analyzed, the quantitative result recurred well.

Keywords: solid-phase extraction, gas chromatography spectrometry, chlorobenzene, nitrobenzene,

chloronitrobenzene , surface water.



