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Pollution Characteristics of Parabens in Typical Sewage Wastewater
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Abstract: Parabens are widely used in foodstuffs, cosfietics, and pharmaceuticals fas pre%ervatlve% fungicides, and’ ba@t‘érlclde%

Recent studies showed that these compounds_could be-detected in surface water and are a potentlal hazard to the aquatlf: ec ologlcal
environment. In this study, 24-hour influent samples Were collected from a typical sewage wastewater treatment plant.in Harbin in
autumn and winter ip? 2016. The concentrations of six para.bens and four normal water quality paraméters were analyzed. Thé results
mdlcated that pargbens were frequently detected in th nffuerft and MeP, EtP, and’ P,rP were the predgmmam compounds. Slgmflcant'
correlatlons weré found between TOC, TDS, pH and the concentratlon of parabens The concentration of parabens in"the influent of

the sewage wa@teWater treatment plant hdye obv10us daily 'Var}atlon% rather than sedsonal variations. The results providegan important

-
theoretical basi§ for further research and pollutlon eontro-]li of parabens in sewage wasléwater| treatment system. #
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Fig. 1 Molecular structure of parabens
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JKFE Gl PR ERE T 22 6 mL & W
%t . 6 mL HEEFT 6 mL ik 6 fbAb Bt () HLB &4
(6 em®, 500 mg, Waters 22 ) |, s H] R 1
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JEH -3 500 V,Bi55 85K S8 —40 V, KEFIAR
J& 4 300C.
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#1 HPLC HERBERF"
Tablel ~ Gradient elution program of HPLC

it 6]/ min 0. 00 0.50 0.51 2. 00 2.01 10. 00 10. 01 11.00 11.01 14.00
i34/ mL - min ~! 0.55 0.55 0.55 0.55 0.3 0.3 0.5 0.5 0.5 0.5
WA A/ % 15.0 15.0 30.0 30.0 30.0 95.0 95.0 95.0 15.0 15.0
st B/ % 85.0 85.0 70.0 70.0 70.0 5.0 5.0 5.0 85.0 85.0
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0. 02figsmL~ Z,lEﬂ Spearman AH 3
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BzP il HepP (1) Ky K, 43 il o~ 58.3% Al
18.8%. 1T BzP 1 HepP HYH i A%, B LATE S
SRy IR W MO B AR, BRI R R,
MeP F) o0 1k B S5 5, P 3 BT i Ve B O 942 g+ L71,
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SKFE X 3 F parabens JEIZI T {5 K A £ 2 H AR
Yy, XAl URAAE S R E B B, 2 e
i parabens [RIAFSE 25 AR TR0 E‘E%T&.ﬁifﬁ
Mg 1 parabens ':F MeP. EtP I PiP mE%&
a3 BEE AT, i #/\?Uiﬂiﬁ?{‘ﬁﬂ@fﬂ
/57KKIEEF *hﬁﬁiﬁamﬂ’] 4 Fif pdrdb@m T
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B, BH &.Iﬁﬂiﬁﬂ /757J(5L1_¥r )& PN & %UJF§1
7, é*%ﬁn@] 2 JiFrs. MeP4"PrP | EtP Al BuP E@ﬁg.

Gt o B n 172 663, 3.3 A 1Y
mg- (d-1 0004 ) 71,,éilparabens E@ﬁﬁﬁﬁi@]
284 mg- (dzd 000 A) ™" A SCHOB 57 45 5 55

ty 3~ . . -17[19] E 3 . -
i E*%'irha i : 4 22 [46.3 ~176 mg-(d-1000A) ' 1" FIENAEE[4. 1

140 mg- (d-1000.A) =" 17 Ay ff 5% 25 SR A AL, 203
T FF2 2750 mg-(d-1000 A) " ]2 Fi ik
(30400 mg-(d-1000 A) "] sk se i, x5
V5K AL BT B AR 55 N IO 5 KR A 6.

F2 WBREFHBGTHFKT 6 # parabens HRERE" /ng-L!

Table 2 Concentration of six parabens in a typical wastewater treatment plant in Harbin/ng-L ™"

Wy i MeP EtP PrP BuP BzP HepP
FEAAG 2% 100 100 100 100 58.3 18.8
e 354 ~ 1440 94.2 ~299 128 ~536 9.44 ~ 184 ND ~3.13 ND ~4.39
JUfRTSE 2% 942 198 367 46.0 1.45 1.94
LREDE- 1070 206 392 37.7 1.46 2.07

1)ND FR A H

i 3 5 [ P A0 At A RL A AF 5 285 SR X L ( D3
3), AT LA, MeP . EtP 1 PrP 15 Fr A5 B % 89 3k 1
15K AR R B AR, OB AT AR 7 Rl
FTEARTR B Z BB AR, o — B AR Xt n]
DA AN]SR A Hh T ok B LA R 1 25 57
M IR IR V5 7K o MeP ) J5T i R 3 2 v T ep [ T
ML FRE L T, EEBEIREJE ML EASTE

A Hb AT K R R S R AL AR T O
FEMAFR . PUBEE | S gUR+ | PHE AR
R 8 IR LA I AN 6] T B 45 b 14 15 7K v A R
Jo e e 012 2 MeP A ARL, H Al JL P
parabens WA RPLAYLE R, 25 L rdk, J B 5
7K parabens A H BT 5 iR B AR (B2 E P E &
mir At AT S A ARSI 2 1) parabens 4 J5T 5 R
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Fig. 2 Mass loadings of parabens in the wastewater treatment plant

R3 LBKETHISKLE #KF parabens RERE LR /ng L~

Table 3 Comparison of the concentration of parabens in the influent of global waste water treatment plants/ng-L ~!

Ex Wi RFEAEY MeP EtP PrP BuP SCHik
M R 2016 942 198 367 46.0 AR
i J7N 2012 372 46. 4 69.2 5.0 [T
JE17 — 21.0 ~446 — 16.2 ~762" — e 5], =
il 2010 840 — 390 50 A4 el
£ SR JE S — 32300 — F3— |\ — ‘[}%‘5-]-!
HRE)E 2013 36.8 ~97.9 2.75 ~4.00 1129 ~20.9 || 5.80~7.25 S
b R 2005/ 1680 _ 130 ! 520 50 [ 26 4
F, } § I ., . [} v } =5
_ Iz e 0 2007 ~2008 , | 3.900 == 440 (g 1010 % W o — (2773
L 7 | — T W r v - — -
i A L SR T/ 190 /P e e . L0} Y
- < PRI N = ¥ 850 770 ;1890) — foTI),
F 4 . < F i
| o TgARIIX 2010 4200 880 / f 1400 wih 140 Tal2]
EETE P I 2013 334 72 <163 15 [24F
' — . 2640 1040 1 390 .50 28
o | UK et F 1. - . (28]
r F 2007 #7210~ __;_f’ 1300 1840 390 [29]
e - 6600 3000 3600 1700 30
Ay FIARIA AR [30]
— 16 900 9900 15 400 5010 [31]
[ [k 2010 15 500 3 660 3340 881 [22]
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Table 4  Correlation between concentrations of parabens and conventional water index
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MeP EtP PrP BuP TOC TDS pH NH/

MeP 1

EtP 0.585 1

PrP 0.892 " 0. 660 ** 1

BuP 0.682 " 0.152 0.599 ™ 1

TOC 0.744 0.465 " 0.707 ** 0.428 " 1

TDS 0.498 * 0. 381 0.621™ 0.298 0.506 * 1

pH -0.582* -0.314 -0.612* -0.331 -0.710* -0.740 1
NH/ 0.245 0.252 0.098 -0.272 0.472" 0.343 -0.426" 1

1) * FREFEME(P <0.05), = = FRP B FAHEL(P <0.01)
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