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Survey on Sodium Linear Alkylbenzenesulfonates of Rivers in Fukuoka City and Hakata

Koji OHARA, Shingo HIRANO, Seiyo TOYOFUKU and Yuka MATSUO

Environmental Science Division, Fukuoka City Institute for Hygiene and the Environment

Summary

The Ministry of the Environment announced adding linear alkylbenzenesulfonate and its salt (LAS) to the

inside "environmental standards concerning preservation of aquatic life" of the environmental standards

about preservation of the living environment concerning the water pollution based on Basic Environment

Law on March 27, 2013. The water quality desired value was classified by the type of the water area, and in

ocean space, it was set as 10ug/L from 6, and it was set as 20 to 40pg/L in freshwater environment (a river

and a lake).

Then, also in this laboratory, the analysis method using solid-phase extraction LC-MS/MS was examined,

and it investigated at fluvial environment reference point 19 point and Hakata bay environmental standards

point 3 point which flow through the inside of Fukuoka. As a result, in all the environmental standards

points of the river and the Hakata bay which investigated this time, it was less than 20pug/L of the

freshwater environment which is a water quality desired value, and 6pug/L of ocean space.
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Fig.1 Sampling points

Table 1 LC-MS/MS analytical condition

HPLC

Instrument Agilent 1200 Series

Column GL Sciences Inertsil Sustatin
2.1mmx*100 mmx*3um

Column temp. 40 °C

Mobile phase  A: 0.1%HCOOH+ 10mM HCOONH4
B: CH:CN

Gradient profile B:50%(4min)-20min-80%

Flow rate 0.2mL/min

Post time 10 min

Injection 20uL

MS/MS

Instrument Agilent 6410QqQ

Ionization ESI(-)

Gas Temp. 350 C

Gas Flow 10L/min

MS1 Temp 100 C

MS2 Temp 100 C

Nebulizer 50psi

MRM Target(m/ )

C8-LAS : 269>183

C10-LAS : 297>183
CI11-LAS : 311>183
C12-LAS : 325>183
C13-LAS : 339>183
C14-LAS : 353>183

r=hrUn, 2% 77— (B[R LCOMS ) #/Hv
7.
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LC-MS/MS @, LC EBi% 1200Series (Agilent &) , MS
FRi% 6410Triple Quid (Agilent #) %\ 7=. LC-MS/MS
DB ESA% Table 1 (2R,

2.3 WAL

FUBF 600mL (Z NEREHEYE & LT C8-LAS % 150ng ¥
ML, H T A5#EAH (Whatman GF/C) TAiltg, Ak
500mL % He L, AKESHT A4 BB EMAR L EE (O—
T YA T 2B AQUA Trace ASPE 799) TEFHHHH
EiTolz. Ik, WEMPRLWEHAIE, A% SmL O A #
J =V THRERIE L, MR E AN A 2. B
Z 2 (GL Sciences % Inertsep Slim-j C18-ENV) (XA % /
—/L 10mL . OYBHIK SmL T2 o5 4 v a =7 &41-
721, 20mL/min OYH TRk U7z, dsk & EAE
T L EFBHIK 10mL THE L, 50 AT 10 4 g
ATV, AZ /7 —)L smL TR S®7-. BEHEE 50C
WINR%, wEEE2HWT 0.5ml LUTF £ Tl L, @ik
TOSmLIZERLIZSDESHEEE LT,
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3.1 EEBEOHE TRIEDL) RUE= FRIE (IQL)
LC-MS/MS {Z C10~C14-LAS Z# VK L 8 [mIEAL,
RS HEYE AR E(CV %), IDL(3o) , IQL(100)% 3K
W7z, CVWITT T %K &I >&E R4 72<, IDL
1% 0.23 205 0.68ng/L TH - 7=, IEEOHK I FIRE (IDL)

EOVEE FERME (IQL) % Table 2 (2”7 .

Table 2 IDL and IQL
Compounds Standard Concentration Average Standard Deviation (o) CV(%) IDL 1QL
C10-LAS 5.0 52 0.14 2.7 0.43 14
CI11-LAS 17.5 18.1 0.13 0.7 0.39 13
CI12-LAS 14.0 15.1 0.23 1.5 0.68 23
CI13-LAS 75 8.1 0.10 12 0.30 1.0
Cl14-LAS 25 2.5 0.08 3.0 0.23 0.76

n=8 unit : ng/L

3.2 BAEAZDHRETIREME (MDL) RUEETIR
& (MQL)

P HER) T D C8-LAS % i/, C10-LAS 28 10pg/L,
C11-LAS 7% 35pug/L, CI12-LAS 7% 28ug/L, CI3-LAS 7%
15ug/L, Cl14-LAS 78 Spg/L OFEFEIC/2 5 & 9 FHFE L=
JUAKIZ 2 T [EFE R H (1,000 f5 345 21TV, CV%,
MDL(36), MQL(106)% R 7=. 7ok, USHBINGRERIH
WEIIKIZIE C10~C13-LAS g £ Tz, %
DA% RN T MDL, MQL DR EIT 72, CV%ITT
TS5%LU T L E o7 <, FBHAK R C MDL (X
0.23 725 4.5ng/L TH-o7-. MQL X 0.76 75 15ng/L T
otz LLEDZ L XD, Cl0~Cl4-LAS DERTIR%E
20ng/L & L7z, WEHFEOKH TIRME (MDL) K OVE &
TREfE (MQL) % Table 3 (27”7

Table 3 MDL and MQL

Compounds Standard Concentration Average Standard Deviation (o) CV(%)  MDL MQL
C10-LAS 10 11 0.39 37 1.2 3.9
CI11-LAS 35 39 1.51 38 4.5 15
CI2-LAS 28 30 0.57 19 1.7 5.7
CI13-LAS 15 16 0.78 5.0 24 7.8
Cl4-LAS 5.0 37 0.08 21 0.23 0.76
= Sample concentration conversion unit : ng/L
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PNEBEEHEM)E 0> C8-LAS Z¥sIN#%, C10-LAS 2% 10pg/L,
C11-LAS 7% 35pg/L, CI12-LAS 7% 28pg/L, CI13-LAS 78
15ug/L, C14-LAS 73 Spg/L DRI/ D K 5 FiE L)l
FKIZOWT, ODS REF A T 212 & 5 EFHlTH (1,000 £77
HZITV, IINEGRBR0=5)Z1T->72. 723, HMEIY
FRBR I W21 K2 I C10~C13-LAS 2 & Tz
7o, TOMEE RO CEICGROE N 21T o 72, IRINEIRGE
BROFEFR % Table 4 1R F. BIERIL 74.2% 035 112% &
BiFChotz.

Table 4 The addition recovery test to river water
Compounds  C10-LAS C11-LAS CI12-LAS C13-LAS CI14-LAS
Recovery rate 106 112 106 105 74.2

n=5 unit : %

3.4 ERERFEHER

2013 4= 4 H IR TN & JiiAL 2 17 1 B AL YE A 19 Ml s
K OME LB OBREEILAE S 3 R CEEMEZIT-o 2. &
TP & Pia 2901 B O I8 BB 25V U2 31T B Rl IK
Al LAS FRASRE R % Table 5 127”7

Table 5 LAS results of an investigation classified by
isomeric form in river and Hakata bay environmental

standards point of flowing through inside of Fukuoka

c10 C11 C12 C13 C14 Total

Tounoharu R. Hamada 1.3 3.1 15 0.93 <0.020 6.9
Tatara R Najima 1.0 17 0.59 0.31 <0.020 3.6
Amouzu 0.84 19 0.88 0.55 <0.020 42

Sue R. Kyuya 28 42 0.96 0.25 <0.020 8.2
Umi R. Tounomoto 0.22 0.46 0.23 0.17 <0.020 1.1
Itazuke 0.82 19 0.96 0.62 <0.020 43

Mikasa R. Kanashima 0.60 1.4 0.72 0.55 <0.020 33
Chidori 11 22 11 0.72 <0.020 5.1

Shiobaru 15 40 19 11 <0.020 85

Naka R. Sumiyoshi 0.80 19 0.70 0.35 <0.020 38
Nanotsu 0.61 13 0.67 0.38 <0.020 3.0

Hii R. Kyuimagawa 0.92 18 0.72 0.47 <0.020 3.9
Kanakuzu R. Tobiishi 0.40 0.70 0.47 0.21 <0.020 18
Muromi R. Muromi 0.15 0.48 0.32 0.23 <0.020 1.2
Nagara R. Koutokuji 16 36 18 11 <0.020 8.1
Jyuro R. Iki 0.18 043 0.22 0.16 <0.020 1.0
Nanadera R. Kaminamazugawa 0.67 16 0.83 0.60 <0.020 37
Enokuchi R. Genyo 1.0 18 0.71 0.36 <0.020 3.9
Zuibaiji R. Syodai 0.50 11 0.57 0.35 <0.020 25
W-3 <0.020 0.033 <0.020 <0.020 <0.020 0.11

Hakata bay C-4 <0020 0057 0030 <0020 <0020 0.15
E-2 0.032 0.071 0.036 0.022 <0.020 0.18

unit: ¢ g/L
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R O HEEF L, W CIEREZIT > 72T To
BREFLUE T C10~C13-LAS 23 &, C10-LAS 28 0.15
~2.8ug/L, Cl1-LAS 7% 0.43~4.2pg/L , CI2-LAS 7% 0.22
~1.9ug/L, CI13-LAS % 0.17~1.1ug/lL ThH 7. HEZEIT
C10-LAS 73%<0.020 ~ 0.032ug/L,, CI11-LAS 7% 0.033 ~
0.071pg/L , CI2-LAS %3<0.020~0.036pg/L, C13-LAS 3
<0.020~0.022pg/L THo7=. CI4-LASIIREEIT o727
AT OIS KON 0 Br B L UE S 51 mfﬁ%
TIMERM THo7-. F7-, LAS A S -kl
{7 % C10~C14-LAS DOREIE 0.11~8.5ug/L T - 7=.

B HEICBIT S Cl0~Cl14-LAS ORHEE 4 R T
HHE, AEZITSZFIINOT X TOHAIZEBWT,
C11-LAS 2’ b Enro 7. IRIZ C12-LAS 2% 19 Higsir 13
HS CTEMN ST, RERICIE CI12-LAS & C10-LAS (X[A]
BETH- . MEBIZONTIE, WO MEE KR E
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SHTEZBRG L2, REIATTN A AL 2 )1 OB AL 4E
R R R OME L8 O BR B HEHE 403 H s CHEREF A 24T
OFER,  C10-LAS 73<0.020~2.8ug/L, C11-LAS
75 0.033~4.2ug/L , C12-LAS 7% 0.030~1.9ug/L, C13-LAS
25 0.022~1.1pg/L OFPH THIH S 4, Cl4-LAS 133~ T
DFREHFIZ BV TER FIRMEARM CTh 7. 72, LAS
A S N7 IZ B B C10~C14-LAS O &, i
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JIZS 1.0~8.5ug/L, TN 0.11~0.18ug/L Tho7z.
ZORER, SEFHEEIT W), HEEOTXTOR
BEAMERICIBWT, KEBIEME TH 2 KD 20ug/L,
HEI O 6pg/L % Flal-> 7.
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http://www.env.go.jp/water/chosa/
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