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& RICIA+= E27) A o2 5-Cu 3} 6-Cu Y 2-Crz, 6-Cis3} 7-C13 &) LAS A¥-& 7pz} Fe
galstgcl 293, 2A9A @ & sHFF-ol A A AlE FolA & Co, Cu, C2 R Cis ]
LAS A ¥-& 24slglon] 554 2 o] Ao 24w E Tl EET ST 5 LAS 4 ¥
Fedu) & 24 v w2 stH A LASe] 48 ¥ Tl E £4E 5 ALk

ABSTACT. An improved and accurate method for the determination of linear alkylbenzene
sulfonate(LAS) in river water is described by using gas chromatography and GC/MS. The gas
chromatograph equipped with BP-5 capillary column was satisfactory for isolation of the homologues
and isomers of LAS in river water. Four LAS homologues, Cio, Cui, Ci2, C13 alkyl chains were deter-
mined in Jungrang stream, Jinwi stream and down stream of Han river tributary. Especially 5-Cu,
6-Cn1, 2-Ci2 and 6-Cis, 7-Crs of LAS were identified by mass chromatogram. Different composition of
LAS in standard and river water expressed the distribution and fate of LAS in river water.

-The remarkably reduced content of Ci2 and Ci3 in river water implied that the biodegradation of
LAS more easily occured in longer alkylchain one. This method would be applicable for determi-
nation of LAS in water with high resolution and sensitivity.
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AL n-hexane 254 0 GC 9 GC/MS2] A|zgo) o —GC Condition
2 3ot GC © Varian 6000 with FID
Column : BP-5, Fused silica capillary

mple 250 mi

0.025% methylene blue 1 ml
CHClz 10mi shaking 1 min
extract 3 imes with CHClg

{

HCI3
(Ll’egv‘:poraled in vacuum
Residue

|aissolved in ethanol

Column { Dowex 50 Wx 8)
eluted with ethanol

Ethanol

evaporated

Residue

H20 20mi

CHCI3 washing (5mi *3)

5 -

concentration

1ml microvial

dryness

10mi phosphorous pentachloride
packing

110C hot plate for 10min.

Dirivgnvg (sulfonyl chioride)
n-hexane

1mi microvial

dryness

0.5mi methanol packing
70-C hot plate 20 min
Denvative (methyl sullonate)

evaporated

n-hexane

GC & GCMS

Fig. 1. Scheme of the sample preparation for LAS

methylation in river water
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column (¢ 0.3mm X 25m)

© 150°C(1min) < 240°C
(30min}

Inj. & Det. temp. : 270°C

: He (Flow rate 0.5ml/min)

Column temp

Carrier Gas

Chart speed : 0.5¢cm/min

~GC/MS Condition
GC/MS

Column

* Finnigan 4021 with NOVA 4
© BP-5, Fused silica capillary

column (# 0.3mm x 25m)
2°Clmin

Column temp 1 150°C(1min) ———— 240°C
(30min)

Inj. temp. 1 240°C

Transferline : 280°C

Carrier gas * He

Electron energy  : 70eV
Electron multiplier volt : 1400V

Mass range 1 50~450 a.m.u.
Emission current  © 250pA
3.0 9 o@
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A AEEEA Fre SyubionE $49q]
AT ol £] MBASH o] A18-5 T gle] WalE
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100. 0 5, RETER
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1 i
“n Xy 32
RIC 5¢y,
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T 4C13 3C13
SC 4C f
10 2C13
T 1’ | L L4
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Fig. 2. RIC of LAS standard methylester (scan No. 1000-2200)
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| n ﬂ i | + 0.500

49.6 o 293.
326 326,097
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Fig. 3. RIC+Mass Chromatogram of LAS standard methylester

100.0 - 185 - 5318

WE §0 0 100 ) 140 160 180 200
100,04 23 r 5328
4
0.0 4 -
ar a4 255 340
311
11T N O WO i ' [
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Fig. 4. Mass specturm of LAS standard methyelster (scan No. 1735)
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oo, = b - S R Ll
e ‘ 199.080
R ] R t+ 0.500

32.6; - 9136,
755 | *1 et 255.076

A JA o~ A t 06.500
3.4 ; T 65€0.

%9 | it %12 . | 269.080
£ oA 13 + 0.500

11.9, ) 3082,
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A N *“13 + 0.500

4.6 ¢ 1276.
297 2 297.089
5 + 0.500
155.0 434565
1000 1200 1400 1600 SCAN
13 QD 16:4D 20:00 23:00 26340 TIME
Fig. 5. MID RIC + Mass chromatogram of LAS standard methylester
100. 6 C45a,
RIC |
F‘\L__. i -l I J LW l o
500 (oo 1500 2p00 SCAN
8:20 16:40 25.00 33:20 TINE

Fig. 6. RIC of LAS methylester in river water (full scan)
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Fig. 7. RIC+Mass chromatogram of LAS methylester in river water

tiple ion detection)el] £]8}e] <12 mass chromatogram
(Fig. 5r& 27 LAS A1 o E¥o) 2aia g d o7
vJehd 4= 9l fragment ionQl m/el992} RIC peakE
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qlste] 932 LAS methylester®] RIC % RIC-+mass
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Akek 312(Cw). 326(Cn) 340(Cr2) B 354(Cn)8) 7+ 55
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Cs LAS methylester = 1= qlch. Fig. 7oA 7+ o] A
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Table 1. Distribution of LAS isomers (%) in Standard and

River Waters

Isomer

0,
Homologue LAS (%)
Standard Jungrang  Jinwi Han river
Stream  Stream

2Cy 1.85 2.76 323 250
3Cio 1.96 2.99 334 381
4-Cyo 2.13 3.51 446 379
5-Cyo 2.90 5.86 5.51 4.50
Total 8.84 1512 1630  14.60
2Cyy 5.03 3.40 391 3.36
3Ch 5.02 6.62 599 6.16
4-Cyy 6.14 1245 885  10.54

56-Cyy 11.31 2076 1974 20.54
Total 27.50 4323 3840  40.60
2Cyy 4.25 3.31 442 242
3Cyy 6.90 4.68 549  3.67
4-Cypy 8.09 5.42 644 459

6,5-Cpo 19.29 1434 1440 1375
Total 38.53 2775 3075 2685
2Cy3 2.98 1.80 1.79 1.45
3-Cy3 2.41 2.05 130 1.60
4Cy3 3.70 2.42 295 178
5Cy3 7.54 2.75 264 2.6l

7.6-Cy3 8.50 4.88 485 601
Total 25.13 1390 1353 13.45
50 _

LAS (%)

Jinwi stream

Jungrang stream

Fig. 8. Composition of LAS in standard and river waters
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vAE 5 o &
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4.2 B

Bga3ER T i LAS 7 554 9
o|AdA =2l AE-S BP-5 capillary columng o] 4%t
GC/MSel 2]s}te] F-u] #ql @ Aakslgich

LASE methylationA] ] %42 mass chromatog-
ramel] 2]} RICo|A & #2)7) A & 5-Cu3t6-
Cn 2-Cu, 6-Cud} 7-Ci9 LAS A58 217} B+

gelath

E&E9 st F LAS AE9 e E 24 v
wFgozH }Zi‘ﬂl/‘i-% AL 2 FAE FAHY ¢
glsiet s S BEE vl Ce Cn«l A

Ho] &= 3] 7:.},,_6]- 7o g Hol elhgyl g
PRE QRa7} o T Ao 2 ArH,
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