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BE (BH]AILERPZRATRAERSANTREFTEIHE. [F2] 53R oHR RN —A TR AR OB X
ERZAPR HRALZATRAFEAFNER AL ZRATROZEERFE. [ER ] HERAPZKTRZIA G, BHHR
HBIF, AR 8 min £4&, ZHFH6TRERFEH 5 ~6 min, 6 FAREERGRES L =R PREBRGIELAEKSH1 54 0.999 6.
0.999 2.0.987 6.0.977 8.0.999 0 #20.995 3. 6 #HEBUk T = f T F344FH %)% 0.89.0.86.0.75.0.75.0.85 0. 82 mg/ml, X %
FAEIANA1.29% 2. 07% 4. 29% 4. 67% 2. 46% F= 3.36% . 6 H 3 Bk 65 Bl & 5 3] 4 98. 21% .90. 26% 78. 92% .75. 63% -
88.45% F283.52% . 6 FpEBUk 6 ZAKM RS F 4 5.56 x107°.1.84 x1072.9.12x1072.9.58 x 10 7*.3. 14 x 10 *#24.98 x 10 > mg/L.
(2% ] BRI EBRER, —AUBEHERMERERE.

REE RRER AAEEE ZR TR ZRA

hESFES X592  XEEFREB A XEHES 0517 -6611(2009)24 - 11693 - 03

Comparative Research on the Extraction Effect of 6 Organic Solvents on Trichloromethane
LI Meng-hong et al
Abstract [Objective ] The aim was to provide methodological support for extracting and determining the trichloromethane in industrial waste wa-

(College of Resources and Environment Engineering, Shandong University of Technology, Zibo, Shandong 255049 )

ter. [ Method ] The trichloromethane was extracted with petroleum ether, carbon tetrachloride, dichloromethane, carbon disulfide, cyclohexane
and benzene resp. and its standard serial solutions were prepared so as to ascertain its optimum extraction method. [ Result ] The separation effects
on trichloromethane from 6 extractants were better, the sampling time was about 8 min and the peak flowing out of trichloromethane was 5 — 6
min. The correlation coefficients between the concn. of 6 standard solutions and the peak area of trichloromethane were 0. 999 6, 0.999 2,
0.987 6, 0.977 8, 0.999 0 and 0.995 3 resp. The average contents of trichloromethane in 6 extracts were 0.89, 0.86, 0.75, 0.75, 0.85 and
0.82 mg/ ml and their variation coefficients were 1.29% , 2.07% , 4.29% , 4.67% > 2.46% and 3.36% resp. The recoveries of 6 extracts were
98.21% > 90.26% > 78.92% > 75.63% , 88.45% and 83.52% resp. and their lowest detection limits were 5.56 x 10, 1.84 x107%, 9.12 x
1077, 9.58 x107%, 3.14 x 10 * and 4.98 x 10 > mg/L resp. [ Conclusion ] The extraction effect of petroleum ether was best and that of carbon

disulfide was poorest.
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HEeEEAEBR) EHTESR X EANENDH
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- SO EEBOREER" K PR AR AT P = S e AR
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A, EFEEHCO WEE. 1ALk — | b AL H 2
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SHGEEHTIE. SRR AMBRMEBSUR R
THRALBRIZE ORI . BTN T BOK =R Se iy
WERAHYROSHEME. KT =FHERNE—RA 4
Fiores, BN SAR A" kAR AR HEgkit
B DR RS A AR BRI S
IR AT Z R Z — B =R be 2B A .
EF BRI =R H S ZEBGR 0 BOK H = beril e
RAHARITE FINEIE N T =S e B BoH] A ZE BT 5T
MBEET IR, A —E MBI MMEMBLARTR. WOk
T R SME T =S S 18 i Tk BOK#EAT T 2RI
A , J7 v ARG 2 BRIV J 0 MR ™
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Liquid-liquid extraction; Gas chromatography; Trichloromethane; Extractant

CHF KGR A28 - BiL B ShabREa8 A N-3000 TAEY ) ;
PTE-5 B404HE (30 m x0.25 mm x0.25 wm); 1 000 ml 4
A3W=E 5 100 ml 250

L1.2 FERF. Z&W ek A bk rhaEe.
ZHARER . S e SR B b IR AT 4l A IR
RERIE RERFEHEA.

1.2 FRAERBMES 250 ml ZEHEETF 6 4100 ml
FEMT . RGP HAME. SRR Rk — &
e IR b 6 MBI E R H AR &R N EZH
R S =S 15 mg. )R 2.4.6.8.10
ml FIARERE S VRT 30 4N 100 ml B A F-43 51 AT LAY
6 FREBURRBRZEZIE, Wt = S b bn v RS Wk BE
A3R390.3.0.6.0.9.1.2 F1 1.5 mg/ml.

1.3 f@i&H

L.3.1 A30rdkf. #R4E=SH S 6 FhAEEGN A Bk M R
WERE (F1). BEHRE 45 ml/min, HF (N, ) HL & 30
ml/s, BIRFLE 40 ml/min, fEI&, 5390, SMFE 401, SRR 1
wl, REAERS MR

1.3.2 KER A0SR, W =SB bol % A B TR
28 BB A IR A W RLE, B R (HiZi
RE=AHRNERR —EF RN S ERRMBE. 5
b e FAR ARG B8 X2 IR Bk FH A B 2K B JL - R g
L Vi K AR A8 X JLF- BT M ML R 7= A W R LR
BER. Hihk S KGR 2R % 25 AR R A T
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Table 1 Temperatures setting of GC with six extraction solvents

C
bl A B EivallEss
Solvent Column box Inj. Injection port Detector
A EE 110 130 180
Petroleum ether
SR AR 110 140 200
Carbon tetrachloride
—EHk 65 150 230
Dchloromethane
“HAbm 90 150 150
Carbon disulphid

B 110 140 180
Cyclohexane
Z& Bnzene 70 150 200
1.4 RWH*
FRAT) HE & =/ H

W BIAIA 100 10
BHLBE. 4R g SR
PR A BOR A BRI 4 . 4

64~ 100 ml

B B 6 MAEBUSBIB S
L.4.2 FEEWRHBWE. #HER | FnsiliteRE.

L.4.1 FEBOHk. KEER

B RIG T A A MEE . USARRR. —
<HE 6 FIA L BEAT AR 2R
0 ml, BRI BB
AR B RE A& BNERFEEZA

BB 1wl BREEBIREE SR 6 K, HAT ST FEAR
BEHEET, THEN TENF ERE =S NS E.

2 GR5HWH

2.1 BESBERE SNEAMWmE. 0EHR. .
T IR T b 2R 6 PR VR A TR LA 1 ~ 6, Fi
AT L, 6 FHEEER AN =G0 be 2 8] i A B BUR BT, i 58
4, REERT RN 8 min 24, =& B S BI&RTRI R 5 ~ 6
min. HENT RS R VA Rl e — B 2k R4, ARG R = A e

%, & 4.5

A—RBLR MR B SR AR AR

BEBRA R, BIRFHEMRE. LSBT SRR 25
A5esd. E 6 B G R/E K/ MEM TR IR

100
L]
Rl
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[
&
T

L Vol tuee 0 =V
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1 AHEEEEEE

Fig .1 Chromatograms of Petroleum ether

2.2 ZRUEWE  DISER RN, =@ H bigm
BT ARARHEAT LR, FrAS PR 4% (B 1907 A R

BR 2.
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Fig.2 Chromatograms of carbon tetrachloride
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Fig.4 Chromatograms of CS2 solution
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Fig.5 Chromatograms of cyclohexane solution
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) s F(F3).

2% 3 2.4 FEMREE LR MR, RO
- T 2 BRI A R i RIREE . U 6 FRAF MM R ARHG
1 ' HLR: A MEES. 56 x 107 me/L, PU& bk 1. 84 x 1072

me/L, “&HF 9. 12 x107° mg/L, —HR4bL#K% 9.58 x 1077
! mg/L, FFEE 3. 14 x 10 * mg/L, % 4.98 x 10 * mg/L.
1 L5 BRI, IOTR RSB TR B AR SRR .
| B REBUSUR IR 1 IR AE, BB B B R
S —— W HIRRE, B 4 B TRE 2. HePmaUBAmsRe
T : PARER K, 4 B A O M T BB
3 itig

SRR

R . N it » K= y % ;
#’ﬁ,fi évl;léﬁfﬁ FRRR =R T BEREHERR 6 M A LR ZE I =4 et LA

JEBIZE = S0 B AT KR, = G e I L — 2

2 6 MERAERBHIERAEREXREY BENME.

Table 2  Regressi (2) R R R SH AL/ FID fEA 3 H

equation and its correlation coefficient of six

standard solutio

e T TR iﬁﬁ 6 R HLI I X =S e M ZEBOGRCR » HL 7 ik 187 (.
Solvent Regression equation Correlation coefficient ’n%@%m‘ﬁo

ZMBE Petroleum ether ¥ =1. 58x +0. 81 0.999 6 ) B T O SRR 3R e A
mRAe V164 +0.16 - SR A BRI = S
Carbon tetrachloride SRR
mER e R (4) T AR BN 39.8 . S E IR
ZHRALBR ¥ =4. 05x —0. 98 0.977 8 i PR — S e IR 4 SRR » SRR
Carbon disulphide ﬁﬁo

B HE Cyclohexane Y=1.88x +0.76 0.999 0 (5 )%ﬁﬂg;ﬁ]ﬂg gm%%o E}Eﬁ:ﬁ%%‘ % 2 *:F
A Do P — VRUEA A, L TR BB IR R = ST

R3 6 MENEF=EPRHFHE. TR RER IR B E 22 ARCTRIE AN, SR, —RABARRNL, U

— N i
Table 3 Average value, coefficients of variation and recovery of WA —BALBRAORE BE R, LR . M
standard addition of chloroform in six extraction solution BORIBA HBLXFHEDL.

SE i
gy AR IR gy 0, (1] RE7, 3, XIFK WM L b & 1k, 2002:
5| A CV//% A& [/ mg/ml R o PR XT3 BRI IR I bRt S EEE Rk, 2002:
Solvent ;ng/m Coefficients Added concent- o0 o 397 -399.
verage of variation ration numeral rate [21] Eﬁuﬁﬁ E%Eﬁi%KWBFL%EWJtB@&'MM%ﬂ(EP% [J1 f,]—#&
- RETHRE2006(12):1669 —1671.
ARE 089 1.29 Los 982l (3] 25, FAM RSB IEIbE toA  — S b — 200 1 o
Petroleum ether EATETIA,1995,11(6):278.
=177 0.86 2.07 1.00 90.26 (4] ZREE8, SEBtH, Yok &, & AR B A G RUSHTITE:IM 1.3 ). b
Carbon tetrachloride q:liil%i%ﬂ%_ﬁﬂﬁ*i’ 19?7:389 - 3%. .
— s 0.75 4.29 0.87 78,92 (5] gﬁ*b K= FIERBUE T LT 1 ERERIEAAT, 1987,8 (1) :44 —
Carbon dichloride [6]1 HOU D Y, TANG J F. Determination of halocarbons in drinking water by
ik 0.75 4.67 0.86 75.63 direct aqueous injection gas chromatography [J I. Anal Chem, 1991, 63
Carbon disulphide (18):2078 —2080.
HFEHE Cyclohexane  0.85 2.46 0.99 88.45 (7] gﬁ% ng:fﬁs j;ﬁaﬁﬁg%ﬁggmﬂﬂuﬁﬁmmq:}?,;ﬁiﬁ%ﬁ@[ I
=g ’ : —</0.
i'f:“]?nzene - 0.82 3.36 0;95 83.52 [8 1 LARS R. Determination of trihalomet hanes (THM)in water using high ef-
o= %@ﬁﬂmﬁj@ﬁl 0.15 mg/ml; P38k 6 YPATREFEI & 2K BB+ ficiency solvent ext raction [J ]. Water Research, 1980, 14 (10): 1397 -
=R FEKTHE. 1402.

Note: All adding concentration are 0. 15 mg/ml. Average are the average (9] 259222, KRB KIS TR LM 1. X0 chEERER SR

values of chloroform of 6 times determined extraction solution.
1997:389 —392.

WA 1. 4.1 ZEBOF B, ZEMIA 100 ml /KBRS B4 BIE (10 1&&%%5?@?ﬁfﬁﬁﬂw%ﬁa@%&aﬂuﬁﬁiﬁmﬁmﬁ
e 3 e 3 — - v/ NN W ,2006,20 (4): 196 - 19.
6 NETERHHIA 0. 1 ml Z5UHKE (G WIMAFE (1) [ or o ime iR e T g kB a1
YIRAER 1.5 mg/ml. RIGESFIH 6 FEPLEERIVENZE FEEEHERL, 2006 (1):12 - 15.

WA 6 4~ 100 ml FEMH, B)5 X 6 FAVBBER. (F4% 11708 )
BUGX 6 R 6 WOEATHRE, HRER 1 W, 75 H ARl
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