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Optimization of gas chromatography method to determine benzene
hexachloride and dichlorodiphenyl trichloroethane in drinking water

ZHANG Yan-Fei, SONG Yong-Qiang’, JIANG Ning, YE Peng-Ying

(Lanzhou Guoxin Environmental Energy Technology Co., Ltd, Lanzhou 730050, China)

ABSTRACT: Objective To optimize the gas chromatography method for the determination of benzene
hexachloride (a-666, 5-666, y-666, J-666) and DDT (p,p'-DDE, 0,p'-DDT, p,p'-DDD, p,p'-DDT) in drinking water in
GB/T 5750.9-2006 Drinking water standard test method Pesticide index . Methods The sample was extracted and
concentrated by petroleum ether, then the contents of a-666. $-666. y-666. 6-666. p,p'-DDE . 0,p'-DDT . p,p'-DDD
p.p'-DDT were detected by electron capture detector- gas chromatography. Results The 8t components all peaked
within 8 min, and each substance had a good linear relationship in the concentration range of 5-100.0 pg/L, and the
correlation coefficients were all greater than 0.999. The limits of detection were 0.007— 0.010 pg/L. The recovery
rates were 85.10%-105.85%, and the relative standard deviations were 0.43%—2.68%. Conclusion The method has
high separation effect, high sensitivity, good repeatability and high accuracy, and can be used to determine benzene
hexachloride and dichlorodiphenyl trichloroethane in water samples under laboratory conditions.
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Fig.l Standard chromatogram of 8 organochlorines before optimization
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Fig.2 Standard chromatogram of 8 organochlorines after optimization
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Table 1 Linear equations, correlation coefficients, detection, repeatability of eight organochlorines
] 5 B4 15 1] /min et AR HRFEE KR/ (ue/l) AR 350 22/ (/L) RSD%
a- 666 3.171 Y=9480.4X-7425.31 0.9992 0.008 1.11 1.29
- 666 3.378 Y=8857.7X+2367.7 0.9995 0.007 0.80 0.94
y- 666 3.468 Y=4865.9X+12235.5 0.9997 0.010 0.55 0.63
J- 666 3.671 Y=8458.4X-1846.4 0.9995 0.008 0.59 0.69
p.p'- DDE 5.984 Y=8141.6X-1870.4 0.9992 0.008 0.96 1.13
o,p'- DDT 6.80 Y=5521.9X+10545.4 0.9996 0.010 1.87 2.11
p.p'- DDD 6.912 Y=6077.4X+16469.4 0.9998 0.007 0.20 0.25
p.p'- DDT 7.681 Y=6951.1X+11028.3 0.9995 0.008 1.38 1.97
F2 3 MBEHNERMIREUZEN=T)
Table 2 Standard recoveries of 8 organochlorines(n=7)
o IR BE AR [T (20.0 pg/L) 125 VR AR [ (50.0 pg/L)
[=]
SR A A4 /% RSD/% R A [T/ % RSD/%
a- 666 19.85 99.25 0.43 44.86 89.72 0.69
y- 666 18.31 91.55 1.17 48.46 96.92 1.56
- 666 19.24 96.20 0.72 42.79 85.58 1.40
0- 666 20.28 101.4 1.56 42.55 85.10 0.61
p.p'- DDE 18.27 91.35 0.95 46.94 93.88 1.66
o,p'- DDT 19.14 95.70 0.74 48.09 96.18 1.38
p.p'- DDD 18.92 94.60 1.78 46.69 93.38 1.74
p.p'- DDT 21.17 105.85 0.81 46.18 92.36 2.68




5110 B 2 A TR R A 4R Bk
Shen JY, Wang DX. Uncertainty assessment of determination of

A
4 =R -Le BHC&DDT in drinking water by capillary GC [J]. Mod Sci Instrum, 2019,

5 GB/T 5750.9-2006 A= TEAK KPR ERIE % &
ZifehrR) 1.2 BANE SN G E kA L, RRAEE
e ab B, 2285 FHE AT KR 46 46 H WIS E], #E 8 min
P8 Rl o 4 0 . XS FURE SR A TR DB 545 5]
0-666 . y-666 . f-666 . 5-666 . p,p'-DDE . 0,0'-DDT . p.p',-DDD
p.p'-DDT B IR [0y 85.10%~105.85%, AN bR i 22
9 0.43%~2.68%, [7]B#E ZE TR b i r I A St 9 SR Ak 4,
A LI AR TSR S AR v il 2 A G RBR R T
0.999, TEXES B SLI HAXSAREM 220 0.25%~2.11%, W]
TR SEER EOR , SEIRAR N NN L T T TR A BR N
0.007 pg/L, /NT GB/T 5750.9-2006 { 2E 3% {4 K bR AEAS 56
Tk REFERR ) Hs/N/ KR 0.010 pg/L . i B s 1
PR 0.020 pg/L o T LAZ T B0 43 B SO 0T, R 9,
FAEE R, MERRE R, AT LU H O S S KRR NN
N R B P05, TRDESE 08 2R 77 S R i s P A 0 4 1
THARZS%,

SE B

] R, TR, VOCH, SF. WREHHAR BB Ik I E AR I T
K 86 R RVERHLYIT]. PR SHREA:, 2017, 34(4): 341-349.

Li Y, Ding KY, Ning WJ, et al. Simultaneous determination of 86 volatile
organic compounds (vocs) in drinking water by purging, collecting and
temperament-based method [J]. Environ Occupat, 2017, 34(4): 341-349.

[2] RIS, AIE AR 22 FER A LRI 7 Ak (). PR T
i), 2013, 32: 103-106.

Lin J. optimization of 22 volatile organic compounds in drinking water [J].
J Environ Sci, 2013, 32: 103-106.

[3] BaiY, Zhou L, Li J. Organochlorine pesticide (HCH and DDT) residues in
dietary products from Shaanxi province, People’ s Republic of China [J].
Bull Environ Contam Toxicol, 2006, 76(3): 422-428.

[4] M4, ARG BRI A BLTS Y L [0
2019, 9: 135-135.

I WS LE,

Bi X. Analysis of organic pollutants in water quality by gas
chromatography [J]. Environ Dev, 2019, 9: 135-135.

[5]1 BREFR, R A0SR R A LA B e [].
WSk 114, 2019, 4: 81-83
Chen JJ, Xu F. Detection method of volatile organic compounds in
drinking water [J]. Urban Rural Enterpr Hyg China, 2019, 4: 81-83.

[6] Mader BT, Pankkow JF. Gas/solid panritioning of semiwolatile organic
compounds (SOCs) to air filter. 3. An analysis of gas adaorption artifacts
in measurements of atmospheric SOCs and organic carbon (OC) when
using Teflon membrane filters and quartz filters [J]. Environ Sci Techonl,
2011, 35(17): 3422-3432.

[7] AP, B R 7S7S 7S HE i sk
2012, (3): 108-109.

Yang KZ. Progress in the detection of residues of BHC and DDT in food
[J]. Beijing Agric, 2012, (3): 108-109.

[8] hR%L, FFHK. BANE GC BMIE AT K 7S/ | g Bk o ik

PIANERE BE T D], BURRM=ALES, 2019, (2): 72-77.

AR R R ], demtAll,

9]

[10]

[11]

[12]

[13]

[15]

[16]

[17]

(2): 72-77.

GB/T 5750. 92006 “ETE AR FKBRIER I Tk AR Z5HEHR[S

GB/T 5750. 9-2006 Drinking water standard test method-Pesticide index
[S].

GB 5749-2006 AEJGIRITIK TLAERRIELS]

GB 5749-2006 Sanitary standards for drinking water [S].

BT BRI ERRENE SRS IR BHR 2018, (8):
81-82.

Zhao W. Determination of BHC&DDT by capillary column gas
chromatography [J]. Technol Wind, 2018, (8): 81-82.
B, K BTIREEAI s R A S AR A R P Y
RS LR, 2018, 30(7): 138.

Lv B. Study on quality control method of sample collection and

B P 7 R[]

preservation in water quality environmental testing [J]. Environ Dev, 2018,
30(7): 138.

FAE FI, I L AEFRAAKTARAIS . T AR T
BAAR]. FREERAPRIE, 2020, 46(2): 103-108.

Wang J. Wang S, Guo S, et al. Optimization of determination methods of
BHC&DDT in drinking water [J]. Sci Environ Protect, 2020, 46(2):
103-108.
TRAESE. fAjid
36-37.

AR EIEAL IR BR[T]. ARl SR, 2009, 17(5):
Xu CK. Detection limit of gas chromatograph [J]. Grain, Oil Food Sci
Technol, 2009, 17(5): 36-37.

PR, (S0, AUHEDT, S5 bR SO AE R AR BE A 3BT
WP RN P E TR A, 2016, 27: 83-85.
Li DC, Fu KW, Li YY, et al. Application of additive standard recovery
method in the analysis of environmental water quality samples with low
concentration [J]. Chin High-Tech Enterpr, 2016, 27: 83-85.
B 20 R ORI S K e R T e (0],
2018, 12: 120-121.

IS SR RE,
Ma XY. Determination of acrylamide in water by capillary gas
chromatography [J]. Environ Dev, 2018, 12: 120-121.

TEIR, KRB, ARFS. K BTRLIN e s [ S5 7 e i ] AR
KIT, 2014, 45(18): 74-76.

Wang Q, Song PP, Tai L. Method of calculating the standard recovery rate in
water quality detection [J]. People's Yangtze River, 2014, 45(18): 74-76.

(T1EY% 4 k)

fEZE N

e
-
ad

"«'-‘ ?. KEX, BEIRM, FEMRAE:
— ARG FERM.
E-mail: 2270577369@qq.com

RER, ML, SRIEM, TEHAR
HEARRMEDNFE.
E-mail: syq553473975@163.com



