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Problems and Suggestions of GB/T 5750.8—2023 for Determination of
Chloroform and Carbon Tetrachloride in Drinking Water by Headspace-
Gas Chromatography

XU Feng, QIAN Yugen, WANG Jian
( Jiangsu Deep Testing Technology Co. Ltd., Suzhou 215400, Jiangsu China)

Abstract: The factors affecting the quantitative accuracy of GB/T 5750.8—2023 for the determination of chloroform and
carbon tetrachloride in drinking water by headspace-gas chromatography, such as split ratio, chromatography column,
matrix blank and standard curve preparation, etc., were discussed. And the conditions were optimized by combining with
the 7697A headspace autosampler, the 7890B gas chromatograph and the DB-1701 quartz capillary column (30 mx0.25
mmx0.25 pm). The method was confirmed by the optimized experimental conditions, and the linearities of chloroform
and carbon tetrachloride were good in the range of 0.1~10.0 pg/L and 0.01~1.0 pg/L, respectively. The limits of detection
were 0.025 and 0.0020 pg/L, the limits of quantification were 0.083 and 0.006 7 pg/L, respectively. And the correlation
coefficients were greater than 0.999, the relative standard deviations were 4.2%~6.5% and 1.8%~4.0%, and the recoveries
were 96.8%~102.5% and 104.0%~107.2%, respectively. The optimized method can meet the requirements for the
determination of chloroform and carbon tetrachloride in drinking water, and provide a reference for the testing of
trichloromethane and carbon tetrachloride in water.
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Fig.1 Chromatograms of chloroform and carbon

tetrachloride standard solutions at split ratio of 2 : 1
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Fig.2 Chromatograms of chloroform and carbon

tetrachloride standard solutions at split ratio of 30 : 1
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tetrachloride standard solutions with HP-5 column
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tetrachloride standard solutions with DB-WAX column
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Table 1 Determination of actual samples

(ng/L)
N Jo e v
B2 5
= s Ak
FRER i R 3.20x10° 5.60x107
RS = AR — 1.71x107
THEIMRAE R 2.29x10° 1.90x107
Bl —2oK 0.194 2.12x10°
Hih—g0K 0.107 1.44x107
LEA IS Ak 0.110 1.94x10°
e Tl IR 2K (G0 — 1.76x10°
PRI RIRK (LD 1.74x10° 2.04x107
=W RK 3.10x107 1.72x10°°
TR T AR LI 5K 4.48x107 1.90x10°
[EEJIIEIE YIS 5.73x107 2.02x107
Jet L [CZE 7K 2.70 2.48x10°
I HREK 0.44 6.77x10"
HIHE/MK 1.83 1.36x10°
B E K 3.03 2.39x10°
ARk 6.42 7.95%107
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Fig. 6 (a) First-order water of newly prepared, (b) first-
order water of boiled
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Fig. 7 (a) Nongfu spring purified water (green bottle),
(b) Nongfu spring natural water (red bottle), (c) Evian
mineral water, (d) Dingdong natural snow mountain

mineral water, (¢) Ganten mineral water
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Table 2 Response ratios of carbon tetrachloride to
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Fig. 8 Response of 0.1 pg/L chloroform and 0.01 pg/L
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— R3 ZSRRMOSLBRAORENE . EETER
) = PR v =
I - AR
Z7 [t L/ e T R L/ s TR U Table 3 Retention times, linear equations and correlation
(ng/L) (ng/L) AL coefficients of chloroform and carbon tetrachloride

STD-1 0.1 91.9 0.01 150.3 16.4 oW {5-B3 i E] /min LRI RR IS o
STD-2 1.0 826.0 0.1 1309.0 15.8 —

STD-3 2.0 1441.8 0.2 2384.1 16.5 @/%1%5; 437 Y=574%7+ 190 09991
STD-4 4.0 2546.5 0.4 4 460.7 17.5 Rl 4.26 Y710 464X +181 0.999 5
STD-5 6.0 3628.0 0.6 62679 17.3 2.5 HBEEMEEER

STD-6 8.0 4700.1 0.8 8509.5 18.1 A3 SR EL 20 50, 80 uL TR bR AT P W 5%
STD-7 10.0 5956.0 1.0 10727.0 18.0

& 8 MR E N 0.1 pg/L B =& e i e

WE R 0.01 pg/L 1) P AR A AR EA IR (3 14
ATLUE H, =S H e A U S AR AR 2~3 A5 As
B A4 5L A A8 v ey SR A

FAR I Ty 0 TR G bR v R YA, RS 2L
Pa AT — IR, IR NBREL B A 1, 15 3 H 2
PR FEFIAE OC R B, PRI 3. g5 SR, =AW e
7E 0.1~10.0 pg/L. PUEALERTE 0.01~1.0 pg/L JLFE N
BEREXR.

A 10 mL 25 (BB T s b, OF 57 BV £, P AT
DE 6 Yk, PEATRE % B2 A LSRR 6, 25 0 WL 4.
S FRW, =Wt . DU Ak Bk ) A A 7 D 22 53
IR 4.2%~6.5% F1 1.8%~4.0%, HIFR B 243 51 K
96.8%~102.5% F1 104.0%~107.2%. 1% )5 1% BA B 1f
FAIAE 2 i IR
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FHZE 2 W, G RAPPFIER R, 3k 1 Pos. nl LA

R4 ZEREMENSEBRNBZEMEWZE ( n=6)

Table 4 Precisions and recoveries of chloroform and carbon tetrachloride (n=6)

‘ AT WU o H Mk B/ (ng/L) X BRI
K 5 . S DI %
W (ng/L) 1 2 3 4 5 6 T 22/%

i 2.0 2.09 1.88 2.17 1.92 2.04 220 6.5 102.5
5.0 4.65 4.52 473 502 4.96 5.15 48 96.8
8.0 7.47 7.75 8.27 7.85 8.28 8.22 42 99.7

Py 4a A 0.2 0217 0202 0212 0195 0211 0211 4.0 104.0
0.5 0529 0525 0531 0534 0550 0538 1.8 106.9
0.8 0875 0854  0.870 0808 0877  0.860 3.2 107.2
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