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Abstract: Samples of water and sediment were collected at 30 sites in Wuhan section of the Yangize River in high and low water period.
Phthalic acid esters (PAEs) concentrations in each sample were determined by Gas Chromatography. The results were shown as follows: (D
PAEs concentrations in water phase of lakes and tributaries ranged from 0.114-1.259 pg/L in high water period and 0.25-132.12 pg/L in low
water period, while slight increasing trends could be discovered in the main stream (0.034-0.456 pg/L and 35.73-91.22 pg/L in high and low
water periods respectively). (2 PAEs concentrations in sediment phase of tributaries and lakes in low water period were from 6.3 to 478.9
pelg. Di-n-butyl phthalate (DBP) and di-(2-ethylhexyl) phthalate (DEHP) hoth had strong trends from water to sediment phases and the
PAEs concentration ranges of the sediment phase in the main stream were 151.7-450.0 pg/g in high water period and 76.3-275.9 pg/g in low
water period; DBP could transfer from sediment to water in high water period, while DEHP still had a potential for adsorption in low water
period. (@ Among five studied PAEs compounds; DBP and DEHP were the main pollutants. According to the Surface Water Quality Criteria of
China (GB 3838-2002) the limit values of DBP and DEHP for drinking water sources were 0.001 and 0.004 mg/L. All water samples in high
water period were up to standard while the standard-exceeding sections accounted for 82.4% in low water period. @ The PAEs pollution of the
Wuhan section was similar to the Velino lake in Italy or the middle and lower stream of the Yellow River in China. However, PAEs
concentrations in water phase of the Wuhan section in high water period were lower than most water bodies at home and abroad.
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Fig.1 Map of sampling sites in the Wuhan section of the Yangtze River
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Fig.2 PAEs concentrations in the water phase of tributaries

and lakes of the Wuhan section in high water period

X EZR G IR —, %4k s DBP & &k A T4
S FH i R A B K JEURE T s 2R R B I
AILFA L) MIELR), WK S AR G AR ™ s e
WA REE W 3K 3 4% ALz 5 A2 05 Tk X,
1 G AL . i i B RSB R
BB I ANEE KM 3 AR RAT W T 1 PAEs & 81 %
IR e, B T DL Y5 G LU ™

140
120 2 m DOP
71 DEHP
100 |- 00 DBP
_ N DEP
:.1080— = DMP
2
‘gso—
1
0 A v’
’ /
% 5
20 FA / ’
2 g
0 | | | | 1 1 1 \\ | IID
& KRB E F X £ K KK EH A
K oHHAE OB K K E B K W B K
P I I N R i ]

3 REKERACTTRIN R SORMIAK AR PAEs iRE
Fig.3 PAEs concentrations in the water phase of tributaries

and lakes of the Wuhan section in low water period
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Table 1 PAEs concentrations in the water phase of the main stream in high and low water periods/pg® L~

M) 7 D DMP DEP DBP DEHP DOP S

is] —n — 0.023 0.011 » 0.034

Hy 0.031 0.032 0.041 0.016 / 0.120

FARW B 0.295 — 0.134 0.026 / 0.160
RF KT — 0.07 0.126 0.028 / 0.224

RHF KA+ 0.065 0.365 0.014 0.012 / 0.456

4N — — 28.63 3.90 3.20 35.73

Fok ] e — — 10.33 30.26 0.07 40.66
WSS 0.10 — — 43.01 0.51 43.62

FHi% — — 35.65 54.73 0.84 91.22

DFERRE M 2) R REAT R

i, R KA PAEs R BE & BRI .
2.2 UUHUH PAEs % & I 2550 1
2.2.1 il

TERG KA, SCH A VTR T PAEs K JE
N 6.3 ~478.9 pg/g( F 2), WRFE S5 vy K142 A3, 2Lk
ST RN 5 B f D ()02 S K A =R L AR T RN 4R35
TR TOC & 28w, #EL 0.005 ~ 0.05 mm (1)
HEAERIAT O 3 B A T U B A LA, DR AH
KA ) PAESs W B2 #B88 r . B 2K W« il 46 A B,
SRUTARY) TOC B HEAK . BUORL K AR PAEs 78 TTRUAH Hh
AR, RBET PAEs V5 4238 4 ™ 1 ; 11 47K UL
TR TOC 7% &k 2] 8.989% , MUk ki 42 v 45, fH /K

FHCO. 54 pg/TOFPIRAH K] PAEs 2 S ARG, i)
ALY G R AR B R I UT A ) TOC 1 AR
fa1, HKAH PAEs & & 1R i, (HUTA Y PAEs & B
I, UL W] PAESs 15 P AH 1K) 73 A 28 R 35 31 73 I - . 12k
—2 HH S DR AH R K AH H DBP DEHP (1 52 W {f
T3l 2 DBP A1 DEHP 1 K i, 15 2 B
F A 5.2%x10° ~1.1x 10° F 1.7 x 10° ~ 3.3 x
10°, SR 1.7 x 10° A1 2.0 x 10°M A L, 915
YWNAEVT 2 5 i 1) SR TR R KA Hh 8 A ik 21 4y
Bi ¥, DBP DEHP 1t 75 %) #8A7 tH /K AH m) PTAR AH
AT SR

2.2.2 T

2 HKHIOTR R ORISR o PAESs SREED /g g

Table 2 PAEs concentrations in sediments from tributaries and lakes of the Wuhan section in low water period/p.g® g~

1

00 1 1 DMP DEP DBP DEHP DOP S TOC/ %
&K — — — 6.3 — 6.3 8.98
2RI — — 48.9 321.5 0.10 370.5 1.84
Gyith i — 1.27 40.7 13.9 — 54.7 1.09
=] 0.01 — 8.6 65.2 1.19 75.0 7.83
J& B — — 82.1 47.9 0.05 130.0 0.94
KEH 0.40 — 0.5 6.8 — 7.7 0.21
ZEWT — — 69. 8 261.2 — 331.0 1.04
K — — — 29.5 0.01 29.5 0.22
P — 0.55 49.0 247.9 0.05 297.0 0.32
AR 0.02 4.91 154.8 323.5 0.01 478.9 2.56
KL 0.13 — 24.7 94.7 0.14 119.6 1.63
AT — — 75.7 166.6 — 242.3 6.03
el — — 1.4 54.0 — 55.4 1.49
Je i 0.22 — 9.8 202.0 0.05 293.1 1.83
SR — — 79.1 0.4 0.12 79.6 0.97
il 0.01 6.81 152.9 130.4 0.01 284.2 1.41
FiEw]| — — 38.0 202.3 — 240.3 0.47
817K ¥ — — 88.9 123.8 0.01 212.7 1.77

DY PAEs WL LT T 2) 20 R4 I

XTI b PAEs & 55 BRI R A2 41
JE FB (2 W SCHRE 17 DREATAR SRR 20 A, e DA 18

J& PAEs A & b J2 ¥ — PAEs & &= 5 K24

JZ TRV B BEAT 8 5 (KD AT D S 0 I RURE 40 () A2 0
SCPTURN ) PAEs & B R W B/ X TR iR
ZFlt PAEs 18 & 5 5 A7 LTS B A S 23 7
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PR Z A G B2, FHR RN 0.62(n =9, p <
0.05); M FL—ACEME DEHP M5 & 5 TOC & & AHK
PEE R AHCRECH 0.83(n =5, p<0.0D). HUk
ATLAE H, TR TR T PAEs [ BE 23 A1 52 YU
YA NS = R I K DR, 7 5 IR I [
IR PAEs ¥ FEFI BT A AL PAEs (1) B K
I3 BT LI E A AR

FARKMAF IR D PAEs W EEJG R 151.7
~450.0 pg/g LRI 7.5 % 10° ~ 2.8 x 10* ug/gC A ML
WO 1 4 PAEs ¥R LU GE B e 5 A ik B o e (R
3), Je R AT S BRI S T s i a3l D i A i
qe), BARZ T AL FRHE TS, AT A 0] BeHE 1 V5 7K
PAEs 7 f AR & . Vb I B vl SRR p i, W R
SETKWITEN, {2 PAESs ¥R A JT FRAG, D0RHYS e i
FRENT — 52 FEJE (0 R sl B A 1 0 28 i oK%
rHE A AT S8R A e KSR RN, A5
BT IR A 1 AR5 K HEBC R 1 AN TR IE S 3k,
I PAEs e FEAE QI O AT 5 Ab oA B2 1A 31 g5 K, A7
A UTRRA S PAEs & 5 ALK 151.7 pg/g, P REAR P
SPULAE 78 BRI NS G T3 B0 6 2 27K &
KT, 75 B Re L H R b 20N U I AR TR 0T

T LB 2 Sk ALK 2% e R R SR IR
YW 1% W7 T A 0% 8 4 HU O, H 1 A SR AT
X, Fer 0,05 mm LA EROEURL &y 66.49% , LLVD R
F,T0C FEWHA 0.66%, ANFT PAEs W,
IR D) T PAEs & AN 187.7 pgfg, LA R
fiC. 514, R F ALK PAEs 3 %24 DBP
DEP, Myt 4+ 124 DBP Ml DEHP, iX Ff 22 7 4
Al A6 AR Sk DU R 115 e = kIR i
TGRS . R tn] DUE S, TR ) ik B 4y
M ETERZ 3T B TR SR N, B
BOMURR TR ) M ORI K ISR AIE | RIS, p i RUAH
7K AR SR THEAS H K DBP 1 K Dz K T2
WAH, DEHP 1) K, fE3E AR E3er S, vl B i T
A SR, AN R A B T 3 Bt e A
T 22 5, 4 DEHP 75 7K AR AR ) 1) 23 I 42 16~
HARZS I, DBP A I UTRUAH ) 7K AHIT A% (1)

MK BT AR Y PAEs IR R 76.3 ~
275.9 pglg, TR ERGAR T A S I R R B2, AH WYL (1)
TOC 7 EARBACAR T, A7 A PG PAEs #
FEWTRRA Je Tt i Ja FRAR (R % DBP 7E DT R 7K AR
Sy BRI SF-~F4iT , T DEHP ¥ Ko (B LEELR{EAG 3 ~ 4

F3 FHAHCIRIXNEFRARY P PAEs iKE

Table 3 PAEs concentrations in sediments from the main stream of the Wuhan section in high and low water periods

i DMP DEP DBP  DEHP  DOP ps¥is TOC $4ﬁ:ﬁ*ﬂ)ﬁ¢ PAEs DBP ] Kocfi  DEHP ] Ko
lpgre™" Ingrg”! pgreT! Iugrg! pgtsT! JpgrgT' 1% W pgg™! /Lekg! {H/Le kg™
WO 1.89 — 206.5  195.8 P 404.2  2.09 1.9x10* 4.30x 10° 8.50 x 10
HYPWMAR 0.1 0.17  136.8 221.4 / 358.5 / — — —

+ K KA R 0.87 0.82 11.7  138.3 / 151.7  2.02 7.5% 10° 4.30x 10° 2.60 x 108
KA R 2.24 — 246.0  201.8 / 450.0 1.82 2.5% 10 — -
RERER 1.1 — 110.6 76.0 / 187.7  0.66 2.8x 10" 1.30x 10 4.10 x 10°
REKALHR 1.66 1.24  141.9 88.9 / 233.7 1.16 2.0x 10 8.70 x 10° 6.40 x 10°
AN 0.02 — 25.4 50.8  0.03 76.3  1.06 7.2x 10° 8.40 x 10* 1.20% 10°

| | — — 83.3  192.6  0.01 275.9 1.9 1.4x10* 4.20x 10° 3.40x 10°
WSS — — 54.0 48.0 — 101.9  0.16 6.4x10* — 7.10x 10°
[{Epe 0.01 — 84.3 109 0.06 193.4  0.49 3.9% 10 4.90 x 10° 4.10x 10°

DU PAEs I JE UL T )RR AR 3R R KATHRI

AR AT AFAE N IKARIE B 2R AR () a3
2.3 KILEB PAEs % &5 B 4 A0 LA 7K 44 1
b

tHT DBP #1 DEHP ) vz b i HI 1 H. 4k LA B
fiff, BT LLIX 2 Bl Ge ) 5 REAHH FRR B8 rp (94 B2
LEILA PAEs & 5y, JE H ol T ) 2 M EA.
I, 6 B VL i BB K AR AT AR AR B DBP
DEHP & 5 5t i A /K A4 (3% 2 g e ik
FEARLLIR, N3k 4 FioR

BB K I KA ) PAEs & 2 LU 1E AP R AR
KM, LEFI AR Elizabeth #E 1) & 2 285 2,
M5 2K VG 1 Klang W HTE KA Velino ¥ 1% & 7K
PRI 5 B PN KA r B bt R T AR P A v A, 22
BRI R 7 KA T RTINS
TR KA PAES 15 347K #8 5 i DBAS 7K 917K AR
5 ek P A = i B KK A PAEs 5
& T FE A KT

BB R KU TG PAES ¥ R0 5 T
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Table 4 PAEs concentrations in all kinds of water bodies at home and abroad
o A KA pge 171 DU pge g~ ! SR
DBP DEHP DBP DEHP

i AF Elizabeth #& 2000 1.0~1028.1 2.1~2306.8 L18]
PHPEF Ebro 1] 1999 0.7 L19]
BN Tuas 1996 0.89~2.79 [20]
YL Trent 1995 0.74~18.0 0.84~31.0 [21]
TR VGV Klang ¥ 1995 3.1~64.3 0.49 ~15.0 [22]
HKH Velino ¥ 1994 ND ~44.3 ND~ 6.4 ND ~25.4 ND ~ 426 [23]
FIH Mexico ¥ 1978 0.07~0.09 0.08~0.13 [24]
fif = Rhine 1 1979 0.41 1 [25]
2% [ Missouri ¥ 1975 0.09 4.9 [26]
A Tama 7 1974 2 2.5 [27]
R HIE K 1974 4.5 2.7 [27]
2 Huron i1 1973 0.04 5 [28]
B R K AR 2004 ND ~ 26.00 0.347~31.8 3.625~72.15 5.35~258.5 L14]
WYL DR YETT 2003 3.05~12.68 1.10~2.70 ND ~ 0.605 ND ~0.131 [29]
SRR 2002 1.0~13.5 ND ~ 18.5 0.3~30.3 0.5~23.9 [2]
Jbmt B Wl 2000 1390 1390 [30]
IRi7K 1985 3.62 [31]
BB KA 2005 0.157 0.02 135.9 133.5 EN TS
BB K 7 3448 2005 24 29.13 61.9 120.6 EN IS

e H AT 22 58 H R KA, 9% B Trent 1 595
TR A i T 5 = KA Velino VAT LA A B i) v R i
TKAA M BEAH A

gi b Pk, KL QB BOK B R DR b i)
PAEs V5 440 T S5 0 L /KF-

3 it

COEBUBE =K I SR AT (1) /K AH ' PAES
WLV 235 0.114 ~ 1.259 pg/L, Al 7K I 4
0.54 ~ 132.12 pg/Ls F /KIS 37K AH PAEs % B2 HH
0.034 pg/L W Tt i 2 0.456 pg/Ls Al 7K W1 £
35.73 pg/LAH i E 91.21 pg/L, 5 BLHS AR 2 0 v
AR # At 7K AR G2 v 1 R KR

(20 B 7K S IR S AT W AR AH T PAES
WEEJGIH Ry 6.3 ~ 478.9 pg/g, K 2 Huk 5 F DBP.
DEHP ) Ko {8 FCERR AR 22, 25947 H 7K o ) AR
I RS IR R ik A K T I ORRAE B PAESs WK
FEJEIE A 76.3 ~ 275.9 pg/gs LEFIK I+ EHTA
YA (151.7 ~ 450.0 pg/g) FERZERIAE . 7K AT
TS KA 3l 50 _E DEHP 72U /7K P9 AR )3 7 1k
FF1 , DBP A3 DURUAH ] AR AHIE RS (0 5 it 34 i 7K
HAI &3l 13 F DBP 423514 2 43 fic P, DEHP 7E T
FRRH Hh B A 1 21 e KR e

(3) 5 PRSI 482K — H R B R AW, 48
KR T HE(DBPY IR K — H R W (2-4 4 &2

FOWE(DEHP) A& T 2275 4Ly it . [ 58 b 3% 7K A 855 Jit
SARAER B X 2 Fh W 5 ) bR 4 BRAE 23 30 8 0,001
0.004 mg/L, F/KIFTA (11 3 Im B4 & AR Ak, Al
KA SCHEPRF 82.4%

(4) EBLBUG 7K 3 K AH H (1) PAESs 75 & 55 [H 4k
LK VG 1Y) Klang ¥ F1E K Velino ¥, BA K [ 4 31
TR KA T VT 8 AR I TTRD 45 ¥ T v
AR KWK B PAEs 7 S A% T N 4 — i
KA DB = A K B TR AR T 1) PAEs R 5 &
RH Velino T BA B B I] i1 3 7K 44 1R < BE AR I . K
YL G BOK A BLACUTRR P R 1Y) PAES V5 G Ak T rp 4%
i b 7K
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