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Static Headspace Gas Chromatography for Determination of Seven Volatile
Halohydrocarbon in Sewage
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(Key Laboratory of Drinking Water Science and Technology , Research Center for Eco—
Environmental Science, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: A static headspace gas chromatography method was established for the determination of
seven volatile halohydrocarbons in sewage. The effects of headspace equilibrium temperature, headspace
equilibrium time, salinity and the type of filter membranes on the detection results were investigated.
When the headspace equilibrium time was 40 min, the headspace equilibrium temperature was 70 “C, the
dosage of salt was 0% and the filter membrane was polytetrafluoroethylene, the linear correlation
coefficients of the seven target pollutants were all not less than 0.999, the spiked recoveries were between
95.2% and 106%, the relative standard deviations were from 0.40% to 3.5%, and the limits of
quantification were between 0.048 pg/L and 0.360 pg/L. The method is simple and suitable for the
determination of seven volatile halohydrocarbons in sewage. The wastewater samples from each process
section of a wastewater treatment plant in Beijing were determined. The concentrations of
trichloromethane and bromo dichloromethane in the effluent after chlorination were 0.014 2 mg/L and

0.000 3 mg/l, respectively, which were lower than the limits specified in Discharge Standard of
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Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002).
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Fig.1 Standard chromatograms of 7 target substances to

be tested
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Tab.1 Influence of filter membrane types on the recoveries of volatile halohydrocarbons
oy |WEREN SR Ul __ :
(hg L) | IRAAERBIENE | BEPUER | RIUBROEIENR | B 4EIENE | BOBAr IRt | R IEME

1 89.2+2.3 90.4+1.5 92.6+3.8 90.5+2.1 96.6+3.4 89.7+£2.5
AN 10 102.3+3.9 97.0+2.2 111+1.9 101.8+3.2 105.1+4.7 97.2+3.4
50 105.3+2.3 101.5+3.7 104+0.8 97.5+£2.9 98.2+2.1 109.5+4.1
0.1 90.4+2.7 94.2+4.3 101.4+3.5 108.3+5.9 88.9+3.8 64.5+3.2
O AR 114.8+4.8 111.1+2.9 112.6+1.6 116.8+3.7 95.4+5.1 69.0+5.6
5 112.3+2.2 105.1+3.8 109.3+1.1 97.5+1.2 98.4+4.7 72.4+1.9
72.3+3.4 40.7£3.1 94.4+1.9 51.3+£3.5 91.3£2.7 65.7+3.1
=R 10 69.6+5.3 42.3+2.6 104.8+2.7 46.2+3.1 94.8+5.4 78.5+2.6
50 64.7+£3.2 47.6+1.4 110.2+1.2 54.8+4.4 96.7+3.2 74.8+1.9
e 1 86.3+3.8 89.1£3.4 95.2+2.9 84.8+2.4 90.7+2.5 86.2+3.9
*ié{?‘ 10 90.1+4.1 86.9+2.7 105.4+3.1 88.9+1.8 99.8+1.3 91.6+3.2
50 94.2+1.4 91.9+0.8 98.6+1.3 90.2+1.5 97.4+2.1 93.4+2.4
e 1 88.1+3.7 83.1+2.1 91.7+1.2 81.9+2.7 91.2+1.3 85.1+2.1
%Eiﬁ(ﬁ 10 85.5+2.1 80.5+1.7 99.5+0.9 85.4+2.4 94.0+2.1 87.8+1.4
50 83.7+1.9 85.6+2.3 108.4+2.2 87.6+1.4 98.5+1.4 84.2+2.3
0.1 71.3+3.1 64.2+3.5 96.4+2.1 72.1+1.9 43.4+3.1 41.3x1.9
P 76.5+2.4 70.6+0.7 105.6+1.5 78.5+2.4 49.6+3.7 44.7+2.4
5 75.2+3.8 72.9+2.4 102.3+3.6 75.7+2.2 48.3+2.1 42.8+1.2
85.1+2.4 82.7+3.8 92.7+4.8 78.4+2.8 96.8+3.6 87.4+2.4
=P 10 82.6+1.7 86.3+2.6 98.3+0.8 81.5+4.7 105.8+4.3 90.7+1.8
50 84.7+1.1 88.4+3.4 103.4+3.9 84.2+1.4 106.2+2.7 93.4+3.8
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Fig.2 Influence of equilibrium temperature on the

recoveries of target substances
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Fig.3 Influence of equilibrium time on the recoveries of
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B IR, ZIEX WE AL AFE RN E A ok
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Tab.2 Experimental results

Hirb &4 (g L) e £ A AR E Rt PR (- L) | PR (e L)
Al e 0~100 Y=2 218.65X+6 362.86 0.999 0 0.012 0.048
U R eR s 0~10 V=12 743.4X+3 764.53 0.999 7 0.013 0.052
=S 0~100 V=4 867.57X+13 016.6 0.999 6 0.090 0.360
AR 0~100 V=3 423.09X+13 474.8 0.999 2 0.016 0.064
— A e 0~100 Y=1 809.99X+8 598.07 0.999 7 0.070 0.280
VUG 2.0 0~10 Y=9 479.19X+693.387 0.999 6 0.013 0.052
R 0~100 Y=572.976X+2 443.57 0.999 2 0.012 0.048

2.7 FHiEWUHR EEREIE

AT 5T 0 7 A HE R A e PR A 4G SR L 2.
AL, 7 A E AR A R SR 0. 012~0. 090 we/L, &
R 0. 048~0. 360 wg/L. 57 KM & 1]
K = R o A SRR Al B4 A 4 FR (0. 010~0. 056
/L) AH Y, BB A 7 k38 5K i 22 R~

FH 22 3 AT UL, 7 P 25 B 08 A e e 3 A
95. 2%~106% Z [] , KX HrfE I 22 (RSD) 7E 0. 40%~
3. 5% Z [8] A T AR 5 S SR BV A BT D A ik
FHZK o = 5 e RSD (2. 1% ~ 13.0%) .
2.9 EERIKEESH

R AW FE B T R 8 1 1 X U5 K

K AER 28 T A B G KPR AT I E , &5 R ank 4
2.8 AHEEUNRIBERE R o
B [ b2 B A= S PR R 57 o0 15 KRR L K R4 LIREERBTLE R
PEABIGE Ty AT A [ S g, 25 R L3R 3 Tab.4 Actual sample test results mg- L™
Fz3 SREFERBMAREZER(SR) FrERZE(SD) HEXT iH N 10 < < e Bt ) 1V R
FRAERZ (RSD) : ke | ALk | &0 IR B IR B &0 |kt
Tab.3 Spiked recovery (SR), standard deviation #oK 10.0078| ND ND ND ND ]0.001 78| ND
(SD), relative standard deviation (RSD) of sewage —PiH|0.0191| ND | ND |0.0006| ND ND |ND
samples ’%;%JC 0.0096| ND | ND | ND | ND | ND |ND
Hinfbs | AEHE/ JindnHeE/ | SR+SD | RSD
/) (pg-L™) (mg-L™") | (n=6)/% |(n=6)/% HBIENE) 0.0106| ND | ND | ND | ND ND |ND
0.001 102£1.5 | 1.4 SR
“10.0116| ND | ND | ND | ND ND |ND
= <0.048 0.01 105£3.0 | 2.9 st
[y A
0.08 10104 | 049 %%j“ 0.0107| ND | ND | ND ND ND |ND
0.000 1 103£1.9 | 1.8 M
= V=3
U g <0.052 0.001 10029 | 2.9 j]ni 00142! xp | 8D lo.0003l ND ND | ND
0.008 100£1.3 | 1.3 W
0.001 106£2.0 | 1.9 H: NDARKH.
=R <0.36 0.01 95.2+2.5| 2.6 s o .
5 Dot 570 R AT, 4 T2 B =S ek i, v i
o 0.001 100+2.4 | 2.4 JLH 0. 007 8~0. 019 1 mg/L; LML AINSLIH 7 1.
THOR coves [oor 10527 26 | EEHH T B VRIS 0. 000 6 melL
L 0.001 102424 | 2.4 ey i A — o e
j’:;‘i:f’% <0.28 0.01 10122 | 22 0. (E)‘l 78 mg/L; PURALH =R LM — A B
. 0.08 100£1.6 | 1.6 A= B R A H
0.000 1 106+3.7 | 3.5 A5 KA BRI GIE B IS A9 K A = & e
WALM| <0052 | 0001 |980:30] 3 PO SR AT . S8 L U 2 1 e 2 L T
0.008 100+1.1 | 1.1 N
0.001 10019 | 1.9 %{EBF“{EO
= <0.048 0.01 101£3.0 | 3.0 3 &
0.08 101+1.5 ] 15 FESL T IRE T5 K 7 R AR TH B R PR W B i

- 144 -



www. cnww 1985. com EX

I % AT S A A G RN 5 P T AR K P B AR

%395 %16 #

AT S G5k B4 T TS AR 1A I
[i] 3 B sk 8 7K 1) O BB 2 X 5 AR Il 3 1)
SO . B5 W, TS S EE R 70 °C P ]
40 min ER B 0% R HIER DU SR £ 0 DB RS ok g It
MU Rt . RS T 7 R0 2 &A™ 9 09
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