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AR SCHR TP G LAS KA A= e Ml s 5 11 12 B 19 3L 40 D2k dE AR . 28 A B E 0 80HE 715 (SSRY R b
TR A AR (SSD)HFATHE S, 45 R % B, R SSR 4k T 45 H 3k o KW (CMC) 0.56 mg- L™ A H &8 1 E (X 10)
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Abstract; Linear alkylbenzene sulfonates (LAS) is a commonly used detergent, which is hard to degrade and easy
to accumulate in the environment. LAS is a harmful substance that commonly exists in China’ s water environment.
When the concentration of LAS in water reaches a critical level, it will seriously damage the water quality and af-
fect the survival of aquatic organisms. In this study, LAS criteria in freshwater was analyzed based on the ecologi-
cal features of freshwater organisms in China and the acute toxicity data include 19 species from 12 families, 5
phyla with total data number of 40. Two methods were used to deduce the water quality criteria. First, toxicity per-
centage rank method (SSR) was used to sort and calculate the data. Secondly, the species sensitivity distribution

method (SSD) was used to test and fit the data, the double value reference of LAS of freshwater aquatic organisms
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in China was obtained. The results show that the criteria maximum concentration (CMC) derived by SSR was 0.56

mg-L"", and the criteria continuous concentration (CCC) was 0.11 mg-L™" using an acute-chronic ratio of 10. The

data derived by SSD were 0.58 mg-L™" and 0.12 mg-L™", respectively. Although these results from above two

methods were similar, we choose the criteria derived by SSR. The risk assessment showed that LAS might have po-

tential adverse effects on Chinese surface waters, and the pollution is mainly concentrated in urban water bodies.

Keywords: LAS; freshwater aquatic organisms; aquatic quality criteria; toxicity percentile rank method; species

sensitivity distribution method; risk assessment

A R A 5T A 1 B R A R 43, K A A K R
FEUEFE K FREE P (075 Y R 7K AR AR ) e A S BE
AT A AR SR 0TS R B i ) e R K S B B,
A KA A B D Re AR B R A R K AR
BRGEMGEEED, HRrE A MR E 24 TS
J&WGR eE A DB PLY AR 3R 45 DL TEHL
A4 Wy o 2 R AT, A0 IR JK K AR AR K o S
HER SR K B R o A e R [ BR B
PRIPERT 2017 4F & A IF S8t 1 (IRIK K A A= oK
o v ) E R HE ) (HT 831—2017) (F 3Cf# #k
“EARFER Y bRaE TR EIE A T AR AR
PRt

F 85— 2 1 5 R 2 B - b R R
(LAS) e ik ik 1% 44 1 B 10 T2k 2 b 25 490 I, L op
LAS Syt FH A BH 25 1 2% 1 06 PR 70, 76 K5 B 25
4 IRy d 7 N 9 I P i) e -5 I AR L 0 o 42
i) (HT 826—2017)(F SCHRiFR ElAnfa il 7y ™) b
W B B - TV R Sk 5 A R U, R
Jr R TSI B 5l LAS, P LAS 47K i 5k
YESEAR S T BH B 7 2 TG PR K B 3k e, (O
BTG K A B Y W HE BRI ) (GB 18918—
2002)" K 7 FF 5 - 2% 0 MR A — 2 A HEBORR HE
0.5 mg- L7, KRB B 3 T 4 550 40 o vk 3 ek
FE T I N R g b URZ N R Rt W= ) NS R
AR N, E KA YD

H By b A HE R K LAS AR A ARSI, H.
TG YRR A —E W HIURRE . 0 TR 2RI T T
ST KR R LAS BB ARG SR T, AR T
T LAS ¥ ik 0.81 mg- L%, BT il e
KT BE LAS W JE 53k 0.61 mg- L0, P22 DU
WIEWK LAS MFRRE 91.7% " X T —2big K
TR AN, LAS V5 YL F2 B M4 4% = 48 Lt
LAS % 4 0.052 mg- L' W4 B T £
MORFEF)<0.05 mg- L'

XFFEAM T, LAS 15 35 BUAR SR A7 78, n

PG| A= EE L 25 b AT I Y5 Ry 7 K AR
LB, KR LAS WREEAE 1 mg-L™' A 47,

s X6 7K S5 o o T R e 2 1) R s 2 4 R A
iR KRS K7 PG 22 PR R T I LAS 7K 5 3
HENBIE, B AR 24X LAS I J6 3800 He
(PNEC)#47 1 #:5%, HEENA X LAS 17K 5k
WESE S B K LA TR , H LAS X 7K A A= W i A F]
SRR IR AT LAS ZK R e S B XU DA

1 HIEWE 5% ( Data collection and screening)
11 BEcsE

ABFFEUCEE H AT E 2 RSP A G LAS &
VRS . B PO R IR N 56 [ PR BT O 4P Ja 7 A
P51 (http://cfpub. epa. gov/c) . H [E 1 ] (http://www.
cnki.net) Fl1 J7 J5 (http://www. wanfangdata. com. cn/) 5§
R AE DG SR, Bl R A T 2020 4R 1 H 3 H
1.2 i i S ]

Ykt e 2% “ BORFER 7 R E BRI R
(US EPA)1985 47K s F i SO HERE (R IR KK A A
Yy, G 2 4 A ] PR T K B R T (R A e X
TR AR SR 2= /0B 9 3 N E SR, HALE
BEREUY) P oA,

X IR A R B LA N A R A RAIE S
FEl BRI, IR PRAE B K A A AR
(1)ZE [ 7K b £ 28 R Rt 28 | MR Ak v
e A0 IS H O B R Sl RO PR £V ke i £
2 (A TR ENRZK KB i) £ 288 R R 40 28 )
AR FREDK AR R G AT AR P v b T Y
HAL, 255 R N S B i 0, e PR R 0 2RARAT I B
QRAVGE T HMES W AR AW, HA 5 b
It HURE R0 AR TR N T K AR S
Q) FESA A WA AOK AR i WLk — , X
TKEREE 5 G URK Bl by 7K P55 B B 96 1Y) v 3
i, TEWIR G e I 8 R 2% “ HORTE R " T 72
M2 5k, BRI Rh R PRAG 24



282 tx #F

PLINN O P16 &

JIT i M BE PR BRI PR B MR AR AR T R S
W R AR A 0y 194 1) Pt e 3B ¢ S [ER) K Joi 35 o o
FE R e m ) N OK TR HE I B 5 5 ik
WYL R BEARFE R b K A B O R
1.3 fiiggsiR

BT R RO | e 245 20 3l fE I R i o A
FEORE 40 N 2MEEE, MR S TT 12 FF 19 A B
IRIfBELE AR 1 PR, 32556 SEZER Y LAS
MR 39t 3 Bl 3 Bl 4 M EdRGE 1),

2 IKRE EHES (Derivation of water quality cri-
teria)

FIHTE S I — 50 58 i 4 SR R

J11 SSD #1 SSR iX 2 F 7k, 2 My ks EF
J& V-3 2 Pk B MR (GMAVY), GMAV 8145 % 4
2 PR,
2.1 SSR ¥

SSR VAT AL ME e Rk B2 (CMO) B i 46 R 15 i
K2 VEH(FAV), CMC i FAV #y—2f, Bl 48k
JE(CCC) M e 2 5% FA M | e A8 W (8 TN de 2418 1 1EL
(FCV) = Hhim/NE . TEASIAE S B o 18 Mk
B K AE BB B/, WO T e 8% R (E Mt
LHYME R I THES:  BUFCV S CCC, iRz
MR BEARFE R ™™ X BRI 4 AN E | B R U
(Pyi/IEY 4 N GMAV AT AR T .

¢ _(Z (INGMAV) *~(X. (InGMAV))*)/4

S 0K RS ME A 07 A R R HE 534 S (P (E WP A M
£k 2:(SSD)  #: ME A 43 B4 7 125 (SSR) A4 K -+ B
M RIS | IR MR R LoZ@GMA)-STCP)H - @)
R A AT 2 A K R A o L A=S(/005) +L ®
*1 ATHESTTREFBEERIN(LAS) KREANSEHIE
Table 1 Toxicity data for deriving Chinese water quality criteria of linear alkylbenzene sulfonates (LAS)
P55 & i YRR T £ p(LAS)/ FEHA Bl IR
Rank Genus Species Latin name of species (mg-L™") Toxic end point ~ Data source

1 WL 38 Reticulus R X B3 Ceriodaphnia dubia 7381 48 h-ECy [18]

2 ¥R JE Exopalaemon H R H YR Palaemon carinicauda 144 96 h-LCy, [19]

3 W& R4 dU8 Brachionus HACE R Brachionus calyciflorus Pallas 4 48 h-ECq, [20]

4 filfiJ& Carassius il £ty Carassius auratus (Linnaeus) 16.96 96 h-LCy, 21]

5 )& Carassius Juiigee] Carassius auratus (Linnaeus) 16.96 96 h-LCs, 22]

6 )& Carassius W4 Goldfish Carassius auratus red var 8.6 96 h-LCy, 23]

7 )& Carassius EAZS] Carassius auratus 843 96 h-LCs, 24]

8 #8)& Cypriuns i £t Cyprinus carpio 374 48 h-LCq, [25]

9 )& Cypriuns g Cyprinus carpio 3.74 48 h-LCy, [26]

10 )& Cypriuns filf £y Cyprinus carpio 223 96 h-LCy, [26]

11 B Efa)E Oreochromis W B Oreochromis aureus 848 96 h-LCy, 27]

12 IS %R Moina Z IR 1% Moina macrocopa 7.1 48 h-LCy, 28]

13 VS Misgurnus Je sk Misgurnus anguillicaudatus 1294 96 h-LCy, 29]

14 PHkE Misgurnus Tk Misgurnus anguillicaudatus 8.698 96 h-LCy, [30]

15 PR Misgurnus Jefifk Misgurnus anguillicaudatus 18.698 96 h-LCs, [31]

16 Bk fi%)E Pimephales Jhe Sk fik Pimephales promelas 34 96 h-LCy, [32]

17 HE Oryzias iAo Oryzias latipes 36 48 h-LCs, [33]

18 HIE Oryzias Ao Oryzias latipes 36 48 h-LCq, [33]

19 HifJE Oryzias FH ik Oryzias latipes 0.7 48 h-LCq, [34]

20 FiJE Oryzias Tt Oryzias latipes 36 48 h-LCq, 33]

21 =ik M8 Dugesia H 2 = i H Dugesia japonica 1.79 48 h-LCq, [35]

22 =R HJE Dugesia H 2= = £ H Dugesia japonica 145 96 h-LCy, [35]

23 = iR HE Dugesia HAR=fam R Dugesia japonica 151 72 h-LCq, [35]

24 &)@ Daphnia KA Daphnia magna Straus 62 96 h-LCy, [36]

25 %)@ Daphnia KAE Daphnia magna Straus 588 48 h-ECy, [32]

26 W& )& Daphnia KANF Daphnia magna Straus 9.5 48 h-ECy, 37]
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75 & i YRR T £ p(LAS)/ AN B Hli Sfe U5
Rank Genus Species Latin name of species (mg-L7") Toxic end point ~ Data source
27 &)@ Daphnia KA E Daphnia magna Straus 75 48 h-ECy, B7]
28 %8 Daphnia K Daphnia magna Straus 02 48 h-EC5, [32]
29 1%J8 Daphnia KA RE Daphnia magna Straus 9.546 48 h-LCy, [38]
30 1% )& Daphnia KA Daphnia magna 62 96 h-LCs, 25]
31 &)@ Daphnia K Daphnia magna 383 48 h-EC, 26]
32 WJ® Daphnia R K % Daphnia pulex 0.15 48 h-ECy, [32]
33 #%J8 Daphnia KKK % Daphnia pulex 19.87 48 h-LCs, [39]
34 1% )& Daphnia ek i Daphnia carinata King 526 48 h-LCj, [40]
35 KBHAJE Lepomis W i BH £ Lepomis macrochirus 65 96 h-LC, [41]
36 K08 Lepomis RN Lepomis macrochirus 1.18 96 h-LCs, [32]
37 H A #J& Crescent SEfH Selenastrum capricornutum 17196 96 h-ECs, [42]
38 A #J& Crescent EVEPEE S Selenastrum capricornutum 7027 96 h-ECs, [42]
39 H ¥ )& Crescent ESyPER-5 ) Selenastrum capricornutum 7027 96 h-ECq, [32]
40 H ¥ )& Crescent FfA T Selenastrum capricornutum 14953 96 h-ECq, [43]
41 =M HJE Dugesia & N = B Dugesia japonica 023 7 d-LCs, [34]
0 %J® Daphnia K Daphnia magna Straus 1 14 d-LCs, [36]
43 M8 %8 Ceriodaphnia TR R S35 Ceriodaphnia dubia 19.87 7 d-LCs, [39]
44 ML FJE Ceriodaphnia TR 9 20 3% Ceriodaphnia dubia 4 7 d-NOEC [39]

TE:LCyy R EBOLIK AL ,ECy FR RV HBE , NOEC FR i KL MM BE  p(LAS)FR LAS W

Note: LCy, represents the half lethal concentration; ECs, represents the half maximum effect concentration; NOEC represents the maximum no effect con-

centration; p(LAS) represents the LAS concentration.

®2 LAS MEFHEMFHEME(GMAV) FfEH2EHHEE (SMAV)
Table 2 Summary of the genus mean acute value (GMAV) and species mean acute value (SMAV)

of LAS to aquatic organisms

e J& Yk T 4 SMAV GMAV B IR

Rank Genus Species Latin name of species Amg-L™") Amg-L™") Data source
1 = ff" RJE Dugesia HA =AM m Dugesia japonica 1.58 1.58 [35,38]
2 %)@ Daphnia RAKBSK & Daphnia pulex 173 3.68 [35,39]
3 KBHfaJE Lepomis AR RH £ Lepomis macrochirus 277 277 3541]
4 )% Cypriuns fifi 1 Cyprinus carpio 3.15 3.15 [25-26,29]
5 HRIE %R Moina Z R 1% Moina macrocopa 7.1 7.1 [28]
6 kLt )@ Pimephales Jite Sk figk Pimephales promelas 34 34 [32]
7 R R4 di )8 Brachionus B A Brachionus calyciflorus Pallas 4 4 [20]
8 &)@ Daphnia KAF Daphnia magna Straus 4.13 3.68 [35-38,40]
9 % )& Daphnia KAl % Daphnia magna 487 3.68 [28-29]
10 % )& Daphnia [k 2% Daphnia carinata King 526 3.68 [40]
11 ML % )& Reticulus TR 9 20 25 Ceriodaphnia dubia 7381 781 [18]
12 )& Carassius ARSIl Carassius auratus 843 1071 24]
13 PAEfJE Oreochromis LOEEE 5] Oreochromis aureus 848 848 [27]
14 ilJ& Carassius I=R3 ] Carassius auratus red var. 8.6 10.71 23]
15 VefkE Misgurnus bIEALS Misgurnus anguillicaudatus 1281 1281 [29-31]
16 HhIE Oryzias T Oryzias Iatipes 1344 1344 [33-3436]
17 FHUFJE Exopalaemon B I Palaemon carinicauda 144 144 [19]
18 )& Carassius fili s Carassius auratus (Linnaeus) 16.96 1071 21-22]
19 H ¥ )& Selenastrum ESENE >3 Selenastrum capricornutum 106.15 106.15 [35,42-43]
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FAV =c* @)
CMC=F/;—V )

K. GMAV WE V2 2T EAE,; P RBMER,
FAV Nl 2 P ; CMC A i Kk JE, L. S Al
A R R E) A AR S,

FIFH 28 P b (ACR)IHHE FCV

FCV =FAV/ACR (©)

RIGZIEI ACR=10, 218 #ES,CCC L FCV,
2.2 SSD

SSD M BRI fe W) T 20 40 70 AFARHE H B
SSD FE/K LS AE R HE T rh )iz N A
X REPE R AT IR S 0 AT R SR 5 WIS e ik i
S U oA RS T LG 40, A [ b XK
AR SO S A [R] B PR ) A A
RS, HETIR AR & K — 5 B A RE 198 B 47 i 41
BT BEE A R I 7R A R R B 7 A
FEECAR R RY AR5 B, PR T A B A 115345 2]
RERS PRI R ZBORAOK A AW 5 Y FEVFIR

TR EE VRS SR B, 1B 2 R s AL AT 4
A, Hor B AR BR A BE PR 006 B, DA A ol B
FRMESE X 45 AR ) $UL 5 BE R AT L3, 0 B £
H A L BN SSD £k | 45 2] L i (5 B A A%
P -PYFN TS R B K VR B . BT E PR
—IEH PRy 5% , B A A RE S ORI 95% PiFh i
15 YL (HC,), /53] CMC 8 HC, AY 12,

FEARHE Tt B, TR A A 008 v s PR Ak
P b A 8 DL ST AR R BT LR D OHC Bk DA
ACR 53] cCC,H:- ACR L 10,

3 %R (Results)
3.1 SSR &S
X GMAV #ATHEFF S 2% LAS 5 M fc Uy

4 @R = A g | K P | e RN R Sk
fistJ& , PUE 1) GMAV 4351 1.58 .2.77 .3.15 Fil 3.40
mg-L7'(G&3), M LIRAITHE N FAV 4 1.12 mg-
L™',CMC # 056 mg-L™",

I TIOR3 45 & B A S 2R 1 LAS 121
BEPESE HA 4 DM EdE R RS ACR TREE D
3 ANYIRILE I RE SE 90 454 (1 Fh a2 1 IS H HE
) 1 o SobE 2 R BUBIIR K PRI I 2 18 1
TR 1 B0 9E oK |, US EPA(1986) . OECD(1992)
FTR K F F K2 3 78 >~ (ANZECC #l ARMCANZ,
2020)#EZEMH 10 1F A ACR B BRIAME, B0fF ACR
BUA 10, 11545 LAS A9 FCV 5 0.11 mg-L™',CCC
B FCV, 5 0.11 mg-L™",

3.2 SSD &S

FIFH SPSS24.0 XF GMAV (55 2)BU BUs 1Y 5 d
HEATIEZS A3 A K 96, 5 1 5CH0 0 2 T 2 43 A 25K
FHEA Origing.0 #i M8 3.1.2 R T4 1 2
PEREVE B, 43 90 R Slogisticl #% % | SRichards2
P Logistic 5 71 1 DoseResp #& 7l #E17 [th £k #L &
(# 1), WA I BARSS R a5k 4 o,

1 4 11, Slogisticl AR R Fedii T 1,
A By, R, AR 98 2R FH Slogisticl #7115
ZRME AR N 0.05 I, H HC, 4 1.16 mg-L™",CMC
A HC, B—2f, 7 0.58 mg-L™', H:ff ACR B 10,
43 ccC 5012 mg-L™,

4 112 ( Discussion)
B AR LG T LAS A 7K AR AR 7K o 56 o 19 ot
FERIE X LAS WF58 2 S HAE Yt e ™0,
ASMF5ER F SSD Al SSR ix 2 R vk, A4 EI Y 2
LK B MELS R0, R i /K B AR i 5 Hh 3Rk
RBE i s b o v 0 2 - R T M bR MEBR (A A L
mzs fim,

R3 LAS WEERKKEEMHRLEIME(FAV)
Table 3 Calculation of final acute value (FAV) of LAS on aquatic organisms in China

JF% Rank J& Genus P Sqrt(P) GMAV In(GMAV) In(GMAV)?
1 =ff B Dugesia 0.067 0258 1577 0455 0207
2 KFHf)E Lepomis 0.133 0365 2.769 1019 1.038
3 W& Cypriuns 0200 0447 3.148 1.147 1315
4 Wk %)% Pimephales 0267 0516 3.400 1224 1498

. GMAV NJE -3 2R ; P 2R BRMER

Note: GMAV means genus mean acute value; P means cumulative probability.



55 3 1) FFTEE A ThERE R TR BIR K K BT AR I B A 2 XU 1Al 285

LOF  Slogistic 1147 1.0r  SRichards2f% %1
2 Slogisticl model z SRichards2 model
= 0.8 Z 08
E E;
v O s
%2 06 £7% 06
) S
B Z 04 8% £ 04
= =
E 02 § 02
© X
00' 00_
03 70 T3 20 05 10 15 2.0
lg (GMAV)/(mg-L) lg (GMAV)/(mg-L)
1.0 Logisticks 1.0 DoseResptsil
Logistic model > DoseResp model - »¢
208" £08
: % E 0.6
v o 0.6 R E
LE = 8
X 204 %? z 04
B § <5
Z 02 E 02
3 &}
0.0r 0.0F
05 1.0 15 2.0 05 1.0 15 2.0
lg (GMAV)/(mg-L") lg (GMAV)/(mg-L")

B1 AE#EEUEH LAS 2SR E S hm ik

Fig. 1 The acute species sensitivity distribution curves of different models for LAS

F4 AEEEINE LAS HAMYHBERESTHEER
Table 4 The results of LAS acute species sensitivity distribution curves fitted by different models

i masst 2% ©
Model Fitting equation Parameter
Slogisticl y=al(1+exp(-kx(x-xc))) a=0.96477; xc=0.79363 ; k=3.98769 0.96087
SRichards2 y=ax(1+(d-1)xexp(—kx(x—xc))) 1D a=0.94173; xc=0.96303 ;d=4.76471; k=8.41638 095972
Logistic y=A2+(A1-A2)/(1+(x/x0)") A1=0.05745; A2=1.02705;x0=0.83614; P=3.04256 0.95095
DoseResp y=Al+(A2-A1)/(1+10Coex0-xxP)y A1=-0.02388; A2=096712; logx0=0.77909; P=1.6695 095712
x5 KERES LAS EAERNILER
Table 5 Comparison among criteria and standard values of LAS
e B bR HE(E (mg - L")
TR T Criteria or standard value/(mg-L™")
Methods of criteria derivation K CCC %K CMC
Freshwater CCC Freshwater CMC
SSR (AHF5Y) SSR (this study) 0.11 0.56
SSD (AWF5%) SSD (this study) 0.12 0.58
o [ gt FAKOK BRI Ao T 1 T Rbmafe B! 02
Primary and secondary and third grade surface water environmental quality standard in ChinaP!!
o [ 3t AR IR TR AR UEIV | V ZpRifER! 03

Fourth and fifth grade surface water environmental quality standard in China®!}

TE: CCC I LR, CMC Fm S MER R

Note: CCC represents the reference continuous concentration; CMC represents the reference maximum concentration.
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“ B ASI HeR I ) BH  THE PR
A RE L LAS(mg-L™)if, 1€ 5 AT, B BT
YEH BF 8 7 2 TS P SRR o (i T AR 98 op 2 Aoy
R CCC, 7E— R I e T HAe Sk 4
A5 AT REAFAEAS I, HA — 8 T FE XU

FEIBR b A X LAS 7K 5t 58 i #E A7 i 4
5, N R B B AR 2 5 45 RS (Buropean Chemicals
Agency, ECHA) il iil] 7o 25 17 #¢ BE (PNEC) {4 0.892
mg- L7, FEUEHE T 5 B PEAl K F 15 (assessment
factor, AF), PF-fili (R 7 (AF) BUE R 10, £ 4 ok I+
ECHA . K|V X287 P4 >~ (Australian Government
Initiative) X} LAS 9 3&AERR 4 Py Fh LR 57 K20 K - AR
F1KEh 99% L 0.065 mg - L™, {37 7K - 95% Hi
028 mg-L™" {47 7KF 5 90% HL 052 mg-L™"  Kidiik
TRTHARFNBGHPE 2, HARZEE N LAS 7K v
(4 FAFFT 45 R FK W, PNEC 4 027 mg-L™' ™,

T A B, TR AT b 2K T bR o S IR K
FINE B PG 22 FE W (S H AR KR 95% , Bl HCS)
H T 19 LAS FEME(EEC L, £ 02 ~0.3 mg-
L' 220, AR e 3 i K RS (5 LR (AR
/IS, AT JE A 2 (1) B A Br B SRR B R W B
BV 2 ERRERT TN LAS /KBS B O 8l , B Al
B NAME & LAS 7K o35 o Sk 96 kb b 4520, af il
LAS 7K it S E IR AA T (2) RiCHE 1) & 4 5 iRk
FHE 735 v PAG TR -3, 2077 22 FAAVE L 1 T4
SHE, IS R SRS —E 2R AR AR
HAE A B KL 76 1 R W B8 v 22 AT T
I X LAS K 5 S o A BE RN AR, PRtk
F LAS KB EE B 5E AN R ek B2 AR5t [ 71 o (3)
2557 A I D ] 32 B 4 E KR T A A AN [
YR A G 7K 5T 5 o 48 A 1) 8 B AN ] 38 43
[ %X 3% H PNEC, #4r Bl % | CCC & CMC, 7
PR LA —EMN2ER,

R SSD EHATHIA B, S B R L&
SMEEUE 25 B 7 BT 22 DA B AR 95% IR KK A
IR FERE |- A & ] Slogisticll A7 (H S HERR
WAHELA B S A B TR IR AR, (ESE
SSD 1l SSR 12 3o 7% JE W b i) H5 i LU A ) 25
AL, 5 732 P IX 2 Fh O IR AT — e et | AR 4
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Table 6 The reported concentration of LAS in surface water in the world
X 5 LAS K /(mg-L™") B A
Area Concentration of LAS/(mg-L™") Data source
B M TRV Daling River in Jinzhou City 0.125 [56]
pg T LAY Xinwei River in Nanning City 0.81 [8]
TR BE X 1% L7 18 Wujiang River in Chongging City, Fuling District 061 9]
VY2 T 50K Hancheng Lake in Xi’ an City 12 [10]
44 M ¥ VT, Nandu River in Hainan Province 0017 [12]
b4 527K JE Areservoir in Hebei Province 0.03 [57]
j:ﬂ[fla KT I Guitang River in Changsha City 026 [58]
H#E) 22 JH B Yellow River in Lanzhou City 02 [59]
VIV 4 B H A BES /K% Shibikeng Reservoir in Huichang County, Jiangxi Province 0.035 [60]
B 387K Surface water of Fuxin City 0.1 [61]
FLBATi{E b The Dian Lake in Kunming City 0.053 [11]
H1[E 575 Taiwan, China 0.135 [62]
TRIT. =AM Pearl River Delta 0.003 [63]
FEAEE MR 4075 Laguna de Bay in the Philippines 0.088 [64]
W P4 74 HL 3R] Mississippi River 0.003 [65]
L PG B2 N 5 L 29 T K9] River Rio Macacu, Rio de Janeiro, Brazil 0.0084 [66]
EPAN B [E /8 2 F% M 17 River Thames, London, UK 0.0001 671
Abroad TSP 2% i) S 25 2% M Langat and Selangor River, Malaysia 121 [13]
P IE LR 48] River Balfour, South Africa 0.1765 [68]
+HIHIRIK 4454 Ergene Basin, Turkey 09137 [14]
H A3 Rivers in Japan 0.0385 [52]

T B0 22 M B ARG R T b K T 28hm i, BOBUBARK T 288RuE(E, HoK  LAS SRk E<02 mg-L7'

Note: The water quality of Lanzhou Section of the Yellow River has reached the standard of surface water category I in tests for many years; the value

was taken as the standard value of surface water category I, and the actual concentration of LAS in the water was lower than 02 mg-L™".
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