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Abstract: In order to detect the distribution and ecological risk of phenolic compounds in the surface water and
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sediments, 26 surface water samples and 6 sediment samples were collected from 3 water sources and 6 main rivers
in Tianjin City. These water and sediment samples with the high concentration levels of 7 phenolic compounds,
such as 1-naphthol, nonylphenol, bisphenol A, biphenyl-2-o0l, 3,4-dichlorophenol, tetrabromobisphenol A, and p-
tert-butylphenol, were determined by solid phase extraction, ultrasonic extraction and high performance liquid chro-
matography-tandem mass spectrometry (HPLC-MS/MS). Meanwhile, the ecological risks of 7 phenolic compounds
in the water environment and sediments were estimated by the species sensitivity distribution (SSD) and ecological
risk quotient (RQ). The results showed that 7 phenolic compounds were all detected in the surface water samples
and the concentration of nonylphenol was the highest in these samples, as followed by tetrabromobisphenol A, p-
tert-butylphenol, 1-naphthol, 2-phenylphenol, 3,4-dichlorophenol, and bisphenol A. In the meantime, the distribu-
tion of these phenolic compounds in the sediments was similar as water samples and all these compounds, except
bisphenol A, were detected. Among them, the concentration of nonylphenol was two orders of magnitude higher
than that of other substances. Risk assessment results displayed that the nonylphenol exhibited an unacceptable risk
to water environment and sediments, while tetrabromobisphenol A, p-tert-butylphenol, 1-naphthol, 2-phenylphenol,
3 4-dichlorophenol and bisphenol A showed a low or certain risk to the environment.

Keywords: phenolic compounds; Tianjin City; ecological risk; species sensitivity distribution; surface water; sediment

BEH N A A7 6 sh A ¢, 2R &
PrE KR bR WA LIS e, SRR PR AR
JR)(United States Environmental Protection Agency, US
EPA) RIS #  15 Be 1 S vh 90 A B 26 1k 5
T 1989 AR AR o s ey, % 2018
AR RIS HAT AR S Rl N o I TP R AT
SEOR AL XUy A A5 5 8 ST W B
AWTERI, BRAE YA S AR, il A
[e] F) i A ol B W e 2 2 A e R R S A
IKAE AR A T P f 2 R LR iR P 23 D
REE A AE T, PR, X e Ak & W ] DLt —
WS HOKAERGER AVESETER I, 31 B =k
JE DB B VT R RO K PR AR AT
ATl S FIRG U i Gt 2 R B AL S,
BT HR A P EROF K IROK B 26 55 T3z T mp oAy o iy
KD BB ZL PR T 0 ~ 10 800 ng-L™
MR B2 S W TE T I R 05 v A 5 B AR
O TG R L A 25 AU I 75 | ey EE SR TE

KA AL T A AL SRR 1R SO L AL, BE
RSt SIURVIST ) N AN RSB T KA R
Gl 2 0, A DX S Gt H
PR T b A 7= 5 Al 2 i 14 40 25 T 5 00
Br, Kt 161 AL T Ak b A 20 25 AW KA
FPrEE B R BT, P, AT SOR T SR 1 X
A 1-ZRP 2-R R 3,4- 5 DR WU A FI
XTSI IE 7 P By AL 22 b A A P ST 0 52, %

FH AR €38 - 8 K 53 2 (HPLC-MS/MS), X R
HEHLIX 1Y K 5 ULV T 7 BRI A
T3 T M IS AT AEE B A A5 KRR T T 40T,
LAY Ao T 24 2 i O R B R A B R
SRR

1 ##l575 % (Materials and methods)
1.1 FERLCREE

IKFE AETREETT T K R R K AR e
ARACTE R F 2 0 A5 K TR 5 B 3 A SR BE AT A
(TIWO1  TIWO02 I TIW03), 7 6 4% 3l it (K
i R IR R I 1T R 1 N A B e ) I @A R CI DN 52
TN B 23 AR EE S A (TIW04 , TIWO0S | TIWO06 |
TIWO07 . TIWO08 ., TIW09 . TIW10 . TIW11, TIW12,
TIW13 , TIW14 . TIW15, TIW16 . TIW17, TIW18 .
TIW19 . TIW20, TIW21 ., TIW22 . TIW23 | TIW24
TIW25 F1 TIW26 , 4n& 1 Ji7R), 43 51 2% S2 BUK 11 K
FEGHF AKIE R 77 10 ~20 ecm 40T 1 L TR B
BN, B SUAREE 3 1

JURRWIRE . e i) | g iz i) TR iy
DL R i AN 1 iR E 6 N UTAR Y RAE 5507 (TISOT |
TJS02 ,TJS03 . TIS04 .\ TIS05 F1 TIS06), WA 1 Fili 7,
R RAE R B WIRIE VR, A SRR 3
FEM, BFEEN L 2 kg, FESCRES TRMAMET
KL E  TE 4 CHAMRBITAE S d P58
HTALH,
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Fig. 1 Sampling sites of Tianjin

Hebei Province

IR
Sampling sites of water

A DUBWIRA
Sampling sites of sediment

1.2 A¢gs 5

HPLC-MS/MS (LC. Agilent Technologies 1290
Infinity ; MS/MS : AB SCIEX QTRAP 4500, 3 [#]); H,
F RF-(Mettler XS205 , Mettler Toledo , ¥ 1) ; & AL
(ANPEL, %1%); KQ-300 GDV k5 88 7 A% (B 1L &F
2%, 1 [E); Sigma 3K15 & 3 ¥ % B .0 Ml (Sigma-
Aldrich, f#[%]) ; Heating Bath B-300 Base i % 7% & 1%
(BUCHI, %t 1) ; IKA Vortex3 Ji i% 1 2J #5% (IKA , 4
), {4 4% £ & ZORBAX Eclipse Plus C18 Column
(150 mmx2.1 mm,3.5 wm, Agilent, 3¢ [€); Visiprep
24TM DL [#4HZE B # ( Supelco, 3 [H); HLB [ 4
ZEHPUFE(S mg,6 mL, Waters , J¢ ),

% ({6, 3% 2l , MERCK., 15 [H); & i ({533 46
MERCK,, 78 E); — 5 H b (1% 41, MERCK, 5 [H) ;
1E CBE(f ik 4l , MERCK , 7% [ ; Milli-Q 4} /K (Milli-
pore, £ [H),

PRl fil: 1-Z2 81 (99% ) - 3£ 187 (99% ) XLy A
(99% ) 2- ALK (99% ) . 3,4- A (98.5% ), VU TR
XU A98% ) LA ST AT B 13 (95% ) 411 17 { b
H R BERE AR FRA AL
1.3 FEMALEE

JKEE . ELasHhuEst 045 wm FLARIY 3 £ 4 e | o
L 500.0 mL 28 WAL ER A /K BE | 2 15150 F HR T
AL1¥) Oasis HLB 6 cc /INFESEAT [ AH A, | A 53

50 mL-min~' . FAESS, F 10.0 mL #8 467K itk
Pk HLB /ME il )5 FH 10.0 mL 36, 356 I 9
N, WE T, AR5 HH B EZ 2 1.00 mL, W E 1
min, £ HPLC-MS/MS 4347,

TR R WU o340 TR RE i R L8
RO THEE 20 B, BU5.0 ¢ ZHA TR
FE S E T 50.0 mL R PUFH M B0, A 25.0 mL
VIZEARED) « VAECKE) R 4 1 BEEHUR, B 5 42
B 15 min J5, T 5 000 r-min”' 50 F B O3 E 5
min B VB ZRUEM, EE RIS K, HIF4E
BURK , BEZE KB IRBE 40 °C)FE <1.00 mL, N, T J5
A 1.00 mL ZEZ %, i 0.22 pm 38 % )5 1§
HPLC-MS/MS 4347 .

1.4 A
1.4.1 ARG

*F ZORBAX Eclipse Plus C18 % #F: (150
mmx2.1 mm,3.5 pm), ji 3 R L /7K (0.05% 2
IR —FEBREE HLBIR A BV (1), AR 30 C,
ik 03 mL-min™" | JEEEAFL 5.0 wL,

1.4.2  JEiE&M

B R, SR FH LT 25 251U (EST) 2 [ 25
F Wil (multiple reaction monitoring, MRM)# §ifi & &
IyHT HARY S AT SR 35 000 Pa, 1555 <R 450 000
Pa, BN IS 413 688 Pa, YR IR E 500 °C 551
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F1 EEBARLEYNE B BB

Table 1 Gradient elution program for the
analysis of the phenols
\ BN
Fisf 7] /min WH /(WL -min™")
. . Mobile phase®
Time/min Flow rate/(uL-min™")
Al% B/%
0 300 99 1
20 300 99 1
3.0 300 70 30
6.0 300 60 40
9.0 300 60 40
150 300 40 60
19.0 300 20 80
240 300 20 80
280 300 1 99
330 300 1 99
33.1 300 99 1
350 300 99 1

TE:* A 7 0.05% (KRR BOZE/KIFI B B L.,
Note: * A is 0.05% (volume fraction) ammonia solution in water; B is

acetonitrile.

fLHLE 5 500 V,
1.5 JRERUER G H (QA/QC)

AT R B A IR EE P
PEAT A P S AT R ARIE | B 10 MRESR AN 1 3
TR I = - | I W - 9519 | (1 1 2 =
HFr b & PR IR A FRAE SR i &, TAE M2
K R %034>0.998, iAb B+ /R R Inbras (1, 6
HbrfL &R Ak AUTR Y2 AR 25tk
W AR (8] W AR S 25 2R 53 5 81% ~ 132%
79% ~ 145% AR AEIR 22 53501 R 8.41% ~16.59% |
504% ~16.07% , FiEE A¥ ARG B Hiztb &9,
DUFEWE LG SN =3 T4 H FR(LOD), A5 M 1k
S/N=10 E AL #% E = BR(LOQ), [ #F LOD 4 0.03
~182 pg-L™",LOQ 4 0.10 ~6.00 pg-L™"; /KMAFI
DUB 45 HARIE A 91 LOQ 43424 0.20 ~ 12.0
ng-L7' 1002 ~120 pg-kg™'

S5 T A TR L B0 ) 4 5 35 4 10359 76 DA
AR, 105 °C 6T, RIS S dkt S {1 28R}
o
1.6 A PEAL i

H 25 XU PEAS (ecological risk assessment, ERA)
SE T RPEAL BREE 15 Gy 5 | S i AN 1) A 2800 FT g
PEAG RS 38 Ao e B 1 s U 0 ok £ Ak 15 e )
XPIREE I A 2 18 T 10 E FEAS R XU KT p%

Y252 (HC,)  BIGR37 (1 - p)% P i 14 fes 3 ik
PN — 8 SR 5% fi 9 U B (hazardous concentra-
tion 5%, HC,), HC, $5 5 M A M it 5% 194 H) v]
PIRF 95% L L iy Pk xof o frp o 120

A S ARG 7 20 B < (1) 3 M s A1 B 5 4k
L Q)W AU YE 4341 (species sensitivity distribution,
SSD)Hh 8L & J2 HCy Wy THE; (3) T JC 2% 7 ¥k
(predicted no effect concentration, PNEC) Fl JX{ [ 4
RO, 7 P ZAL A Yy rY B M E >k F 36
MR ECOTOX %4 J# (https://cfpub. epa. gov/eco-
tox/) LA BAHESCHR . X T [Rl— i 2408048 10 1%
B, >R FH LT A e B 5 ) JL AT -3 (Bt T A
KB BB 5 /D, i 3 e B 2 PR I AR
25 H 2 B Uk B (lethal concentration 50, LCy,)
B BN e P {8 (concentration for 50% of maxi-
mal effect, EC,,)#4J 4 SSD Hie™ | W2t $ e (et
ATXRTECR A I B /N B G THE | B AR P 4K
i, WIRFEOHE L BRMR POTEALH P=uUN
+1), N T B4 5 st 5 Bt
PG, Hrh A5 B AT 2% 1T log-normal | log-logis-
tic . Sigmoid 1 Gaussian %5 Z Ff' SigmaPlot 13.0 {4
PN E Y RS e DR R R RN EUR 2R B D A
LA BADIFHER H RIHRESN 5% MR HC, .

PNEC 1) it 5 6145 PNEC,,, 1 PNEC,., H
H1, PNEC, . TR AN R 734, BRI

PNEC,,..=HC;/F,

PNEC, .., N 7K FREE T TC AL 10 ¢ (g - L) HC
K 5% fEEWE (wg- L") Fy VS BUE i
H 1 ~5 RIS KBV o R B (the worst
case) JF A 75 P14k P F{ELECR 50,

PNEC, (VAT B i it), 24 T i KA i AR 4
A= ) RE P B B R R T A 4y e VA TR A
HWF

K
PNEC, = w5t . pNEC

e 1100046
RHO,,,
RHO susp = }TsolidSusp : 1{I_Iosolid +Fwatcrsusp - RHOwatcr

KP
Fouer TFoa. - 2-RHO

Ksusp-water = watergysp solidSusp 1000 solid
KP :F 0Cgy, : Kuc

sp

St PNEC,, 4 T i T 1 K 0B 36 55 T
WA (g ke )s Koy s A FEHI K S
FH(m® - m™);RHO,,,, g B 77 W 1 AR B %5 B (kg -
m™); 4.6 9 PNEC,, I+ MRFRHACRLGF
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HRTEP KRB B, BRIAE N 0.9 m® e m”;
Foa,,,, WREITFYH A R AR A 85, BB R 0.1
m’-m™ s Ko, NG AR BT ) Y -7k 53 AR
(L -kg™); RHO, M EAHI B BRINE N 2 500
kg-m~;RHO,., F7K 1% &, BRIAE N 1 000 kg -
m” s Foey NRTFII A B Y i 23580, AR AR
002 kg-kg™' ; K, AT5 WA MLAR-7K 73 Bl R EL(L -
kg™, 7 EAREB AN K, HINE 2 PR,
S SHMBES % SCHk(16].,

USSR E I (RQAYTH AT ik

RQ=MEC/PNEC

B2 R ) 52 ¢ BF (measured environmental con-
centration, MEC)F JCA . ik B (PNEC) 2 8] A9 U 1H.,
2 RQ<0.1 B, 7 A i X PR35 47 7 1 AU 241K
MR 0.1<RQ<1 W, KU G W FRIFAAAE—5E
JAUSSE , 75 2 %8 AR G XU 58 T R R L5 4 RQ > 1
B, 2R B2 R AR A AN W] 232 1 AR, | 7 2R
TR R B JRUBS: s i

2 ZR 5138 (Results and discussion )
2.1 FKART 7 R AL A PR B KT

TE 26 NKEEG /K, 23 DK 7 F
By A A (EJE 0y DU ALY A WAL T JEAS (1-
25y 2-RIEIE WY 3,4- I A OBLE A) AR
] 2 Ry 45 SR A kb 3R KRE i i 25 A0 & W vk B K
o KR K SZ AT KRR 7 R 2L A W
WeBEJE IR 7 3 R 116.72 ~220.24 F1114.55 ~448.12
ng-L " F-H4ME 4 ]y 185.84 1 225.51 ng-L~", 1]
TAKHFE T EARY e B 22 SRR . K TR KA A
W F v 1 BRTE JR UK B (TIW02 SR A,
IR K PR S5 | R 7K A B R T K %, R R
IKE KPR s FKIE R IR R & 8 FER AR T HoAt
KR IS Z2 | PR B 25 H bR ok B AR R, T
TKFE B A A ) SR B2 S5 v et S A A 3 ] P VS
T35 DX B T W (TIWOT7 SR ), 37 ik 7] o K i
TERIAT R 2R TS Ui DX R VAT 3, SRAE it B AN

BT AT S A AR 5 NRA & T 2
A TS NS B DUIAE o ok A rp ™ 2R By 2 ik
BB, BUR KN TR K R 2 g, BB
LR RS ge i BRIy R RUT SR
i 2 -2 R DO TR A A X 4 R SRR H R R
100.0% . AN[ET5 G Py B A iR FEAR I Oy - T 5Ly >
POYRALE; A>XFRUT FERK Wy > 1-28 W > 2 - KR >
3.4- B> WU AR EE S IR A 47.80 ~358.40
1260 ~70.74.5.06 ~ 23.60 ND ~ 15.02.7.72 ~
1088 ND ~4.51 FIND ~ 1626 ng-L™", T-IEE KA
R BE e S S 151.60 ng-L7' 5 7 R
Y R BE 1Y 68.62% o WFFE 3B, RIVE T34 15 1 HE
O ARG, L B — @ M EHY, THRMET
v b Z PRV FLA T R ] 2 8O0 DA B A
25 feE e IR AR, B B R VR,
— B ANAEYIRN Z 5, 525 LR I 5 i AR 5E
MET , & BB IR 5T N 4 W T 39 5t (EDCs)™,
I £F 2003/53/EC 545 4>(2003 )2 11 F - Ak i e
H ARy, I, 550 PR 858 75 Yy n) R 51
R EMN, 3,4- B BARK R E, (&K
W E KR, U ND ~4.51 ng-L™" | SEH 3k B 24
H 126 ng-L", B2 BT SR EE 1 0.50%

XF LA AT A SCERERC | R T 32 KA
Fp - L 5 RGN 6 )3 (47 .80 ~ 358 .40 ng- L™ )i ik T Bk
=£(420.00 ~ 1 860.00 ng-L™")2" | H i 5 i i /K F
Z—AEE GRS T RKII(ND ~ 121.00 ng-L™)3R
KRR B 5 E S MiRE Qg T2 000 ~
336 000 ng-L™") Fi i (300 ~45 000 ng- L") Al
JNEFIH 3 000 ~300 000 ng- L™= L AT
F14) T R P ARG e B A ARG, %o T /K R M KR, AR AR T
HrE 31 A EEIRTTHY 62 AN FHAK AL B 7K E K HY
T- LBV E (820 ~918.00 ng- L") Kyt 7K Y5 i
JKHE Hh T BE M v E (108.40 ~ 169.00 ng- L™ )4k T+
LK, X T IUIRAEY A T 5, ASHE ST K H G
TR A BE(12.60 ~70.74 ng - L") w5 T 18 [ P4 g
TSN £ - s s R SR E(0 20 ~ 2040 ng- L") 5

x2 BRUEUHNEINBR-KIERE(K,)E
Table 2 Organic carbon-water partition (K. ) values of phenols

e TH W A o L PP A BT M
1-Z5 1 ) 2- IR 34-Z )
Nonylphenol Bisphenol A . . Tetrabromobisphenol A p-tert-Butylphenol
1-Naphthol Biphenyl-2-ol 3 .4-Dichlorophenol
(NP) (BPA) (TBBPA) (PTBP)
K, /(L-kg™') 2024 25 450 37 360 6 722 4918 270 600 1286
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H AL 15 K A 38T Hy 7K e BE AH 3T (7.70 ~ 130.00 ng -
L) AR TSI B A 7 (420.00 ~ 1 860.00
ng- LY R RUEY A FE N ANA] FET I K AR
RN 2 Y B R H 2, Qnad i i (4.40 ~ 141.00
ng-L™") FKIT.(43.00 ~639.00 ng-L™") FAFEVT(23.00
~714.00 ng-L™") 3% [E% P4 74 Hi7(6.00 ~ 113.00 ng
-L™)FIZEEZE(1.90 ~158.00 ng-L ™) ik
JE S 1 v T AR B A ) e v R T VR BE (16.26 ng -
L) — R 9, KK ARS8 A A6 % & (ND
~55.10 ng - L) 5 AR g8 A 0 45 SR AR B 5 {5 %5 5L
TR A IE (533 ~23.60 ng-L K T £JZ
KA ©67.50 ~9 29500 ng-L ™) 5 AHIFZKIKND ~
142.00 ng- LY 25 b B 1-280 3.4- & DL &
2R TR B A AR BRI SR AR K H AR
PRGN e FBE 7 5 At b IX A /K A4 EL 8 w1 K
2.2 VIR Ak G Wk K F

BRAUE A b, 6 A0 H DT AL BE 5 H RS A 6
Pl H AR AL SN 3 B, BHOE N 17029 ~
786.63 pg-kg™, FHIMH N 43629 pg kg, AIEIE
ZAbA Y RS HE v FE AR YR R T BE M > WU T HE R
>1-ZE W >2- AR HOR > POy A>3.4-— &M, K
N 3 L 43 9 K 152.26 ~ 778.54 .2.05 ~ 11.52 ND
~145.077 ~1.09.0.80 ~1.72 MIND ~026 pg-kg™,
Hor TR AV B e v T A T, = 2 A
Bond, 5 BARB 2 G BREE Y 96.51% , A&l
4 Fr7R . BRPR R R T HE B A9 o WK A e R B (1gK,
=428) LbA K, {15 H 5y W T ook 4 It , OF HAL A
WFFE A, T 3L A o] i OB Hh (4 v B2 K R i
SHCAFGT I 11 i A e T

2.3 AERNRIEAEEE R

A ) T AT B AR, IR FH Y Fh i
TR A T I A 25 U DA 1 5 /20 7 M 5 A
8 ~10 MAGE, ARWFFTMEE BB T 7 R H AR 2L
BN 11 ~20 DK AEAYIPIFhGEE 0 BRFTES B
VW AvEREMEEEE £ A US EPA Ky#t SSD i<k 3
'] 8 BHASEEMAIE W BOR B 5 Bk 3 R,

KM SigmaPlot 13.0 £ M AIHE T ) 7 A H AR
AL G HC, {H, 73 30 AS [A] i RS R R A T 400 6
IR R LA S5 R, & 5 Fros . AR H R
et B Y 1) P 8 R B (RP), HC, , PNEC,,, VA I
PNEC,, 5T % 4,

x3 WMEASHHIE
Table 3 Toxicity data of phenols

. " PR IRk
HES Bl !
Phenol Numb Numbers of Numbers of
enols mber
Y trophic level phyla and family
1-Z5 1 20 3 51715 %}
1-Naphthol 5 phyla, 15 family
FH:m 4 3 41710 B
NP 4 phyla, 10 family
XU A 8 3 STT1L R
BPA 5 phyla, 11 family
2- TR Wy " 3 6118 7F
Biphenyl-2-ol 6 phyla, 8 family
34-Z 1 3 4778 %
3 A-Dichlorophenol 4 phyla, 8 family
PUTR AL A 20 3 51714 #
TBBPA 5 phyla, 14 family
X AT B 14 ; 61710 F}
PTBP 6 phyla, 10 family

x4 7 HEIRBIRMLEYH R JHC, ,PNEC, ., 1 PNEC , &

Table 4 Values of R*, HC,, PNEC

water

and PNEC_ for the seven test phenolic compounds

% Phenols R HCs/(pg-L7") PNEC, /(g L") PNEC,,,/(ng-kg™)
1-Z5M) 1-Naphthol 09724 26418 0528 30.94
T- 5% NP 09414 15705 0314 270.65
XU A BPA 09130 35123 0.702 47450
2-R B Biphenyl-2-ol 0.9606 3.1576 0.632 4334
34-"4 B 34-Dichlorophenol 0.8459 25100 0.502 6.74
DU AL A TBBPA 09587 23076 0462 2502.00
XAUT HA T PTBP 09871 26185 0.524 15.36

TR SRR IE B HCs 2R 5% fEEWREE ,PNEC, . F/8 K IR UM FERON e , PNEC oy 3271 LA T T 5k T 3R /K U R R T TE 8007

W

Note: R? stands for coefficient of determination; HC; stands for hazardous concentration 5% ; PNEC

water Stands for predicted no effect concentration in

water; PNEC,, stands for predicted no effect concentration in sediment caculated by dry weight.
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Table 5 The ecological risk quotient (RQ) of seven phenolic compounds in surface water of Tianjin City
SRAF 1- 25 E ) X A 2RI Ty 34- PUTR A A XPAUT R
Sample points 1-Naphthol NP BPA Biphenyl-2-ol 3 4-Dichlorophenol TBBPA PTBP
TIWO1 0.026 0391 0.00 0012 0.002 0.027 0.024
TIWO02 0.026 0.538 0.00 0013 0.003 0.037 0019
TIWO03 0.027 0345 0.00 0014 0.004 0.037 0.030
TIW04 0.025 0346 0.023 0013 0.004 0.116 0.024
TIWOS5 0.026 0301 0.00 0013 0.005 0.091 0.026
TIWO06 0.027 0.769 0.00 0014 0.004 0.110 0.040
TIWO07 0.026 1.133 0.00 0013 0.006 0.094 0.045
TIWO08 0.026 0.801 0.00 0013 0.001 0.051 0.021
TIW09 0.024 0474 0.00 0014 0.009 0.041 0.024
TIW10 0.028 1.141 0.00 0012 0.002 0.068 0.034
TIW11 0.026 0260 0.00 0014 0.000 0.027 0011
TIWI12 0.026 1.124 0.00 0016 0.002 0.042 0.010
TIWI13 0.025 0322 0.00 0013 0.000 0.042 0.023
TIW14 0.026 0.562 0.00 0014 0.003 0.105 0.024
TIWI1S 0.025 0362 0.00 0015 0.002 0.052 0.024
TIW16 0.026 0461 0.00 0014 0.001 0.047 0.020
TIW17 0.000 0320 0.00 0016 0.003 0.089 0.028
TIW18 0.025 0408 0.00 0016 0.001 0.133 0.034
TIW19 0.025 0345 0.00 0012 0.004 0.038 0.021
TIW20 0.026 0278 0.00 0013 0.000 0.107 0.039
TIW21 0.025 0309 0.00 0014 0.005 0.048 0011
TIW22 0.025 0301 0.00 0015 0.002 0.153 0.013
TIW23 0.027 0.152 0.00 0.017 0.001 0.074 0.013
TIW24 0.025 0207 0.00 0013 0.001 0077 0011
TIW25 0.024 0454 0.00 0015 0.000 0.111 0018
TIW26 0.024 0450 0.00 0014 0.004 0.047 0.021
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F6 XRiEWMMMIRYH 7 MBEULSYH RQ HHEER
Table 6 RQ of seven phenolic compounds in river sediments of Tianjin City

SRR 1-Z58 THEB XU A 2- IR 34-TE B POIRRLE A XRCT S B

Sample points 1-Naphthol NP BPA Biphenyl-2-ol 3 A-Dichlorophenol TBBPA PTBP
TISO1 0.043 2472 0.000 0.025 0.025 0.000 0370
TIS02 0.047 0.685 0.000 0.020 0.000 0.000 0.563
TJIS03 0.043 0.650 0.000 0.025 0.020 0.000 0.750
TIS04 0.043 0.563 0.000 0018 0.000 0.000 0672
TJISO5 0.043 2877 0.000 0018 0.034 0.000 0.133
TIS06 0.000 2087 0.000 0.023 0.039 0.001 0.172

TR A2 25 XUR: 5 5 % A5 T 44 13 19 RQ W)
TE 0.1 ~ 1 JEE P, PERA & X DU IR B 77— 1 K
K s 3L A RQ M 0.563 ~2.877, Hid Ay 3 /)bt
SO TCRRA SR AFAE — 3 KUY, 3 A RFE S AEA
A2 (0 XU

ARG E T T H R K RE R iR h 7 B
R TR ZALA VR BEAKF  HEX HEAT TAE RS
RS IFAL , MK e 7 Ry b A M H R R
100% . Horf - L My 1) 6 H v B B 75 75 448.12 ng -
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