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Abstract; The increasing consume of personal care products (PCPs) has resulted in the increasing of the produc-
tion and the afterwards discharging. Some components have harmful effects on ecosystem and human health. In this
paper, the classification, the research status of ecological effects on aquatic ecosystem of typical components in
PCPs was summarized. Furthermore, the removing efficiencies by different treatment processes are also compared.
The reference significance for the research about the ecological effects and treatment is expected.
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MAEGE TG KA BE T2 %0 H L BRBORA IR, S 309
15 KA TG G A B B AR A ARG A AR BE )N
AT LA 3 2 6 5 R AR AR 18 vh B JE
W ThH5 A M (pseudo persistent)” BLE P! Y {1 X
PPCPs (AT AR E 4P e T Kit T/, e
SR T RN B HE X H A~ AP
P BT SR B D .t T X R 45t 2 4%,
TEAE VMR NFEAE T 258 A, B2 AR AL + 40
AR GGG KA T AR R B, PR AR
P S QUL SR L7/

1 PCPs BEZE 43 (The main classification of
PCPs)

2 [E IR 8 (EPA) ¥ A X PCPs 147 BH 3 43
28, HUORW AR — 5 Qe R 25 Bk 5 7 L, Pe-
drouzo 2 A NP B 5 4r ol 6 R3S ALK S
AUBRLF B B B A K R R AR A
Bto BT HETBCAPRER 53285 1 A SCHE I PCPs
I, f 48 Pedrouzo %5 1432 )7 i 45 & Pal
P2 1) A F5 5 e BR300 B0 TR R R LR R R T T
PEF 575 0 R0 85 W09 30 45 43 S0l R A AL 28 Ah e i it
), e LKA ] B B R AT B P ) R MR Y
B, B R AL e AT 4
1.1 AHLEIIE

SEHMRUE I R — R AR AR Bz IR Ak &
a3 HMRMFE Y™ H I TR R W, B G R
P BB SE£IRAN AP B b, BRI g
FIE W s AT R AR & RS
A (1)ZE H i (BP-1,BP-3, BP-4); (2)2- A FE K I Ik
ME-S-fiti iR (PBSA); (3)4-F% M (HBP); (4)2-F8 FE-4-H
AL T R (HMB) ; (5) S 7% 4 FF 480 46 P B 18 i
(IAMC), iIX 29 A/ Ry B 47 B S U5 U5 AS 1 b
PEHEBGHE ARSIz B N 53 W MR &
BRI E AL FD DR L2 4k A7 B ] PN S
FHB) 2R,
1.2 I R 5|

g e 3 SR TR R B 2 TS AP U A b oA
IR B DR ISCRICR fe 22 A S sk o3, e v e Y
A1) JoT 2 R M U1 S e SRR IR S, D ]
FJE-N N- L BN F ki, 6] % DEET., H A, H
TR i B L AL 8IS O 28 7R AL Hb K, Hi
T KA B KR R )
1.3 BRI

It P 0 FTE L P 7 R A ) s LR 2k P A=

KAt AR FIE SR, B EEH I R4S
AU YR . BUBE TR A 0
BEHBMG Qe = (2,44 - =2 R R TR
fik) FI=G R =& A O REAE T EN
SMANTR AR A
1.4 FmigHER

FEIE MR — 2 AR A7) 25k ol AR 471
BRI 5K T A fba i )iz N A DR T A ok
Wl By R A OB A Y —Fh Tz N
FH AR B T2 T, A WIS IE B e S 193 1) B
o, HBRPERGE™  Att BLER T Y e Al
AR, PRI E 22 H0oK A b RSt 2 w3 1 77
1.5 HEH

F5 AR —Fh G B R R AR B A I
Yy, XN G BRI N TR S BK R R
TBFLAE B F b He AR S50 2 s J , Z R
KAWFEAY), ZIERS N ERABE R8T, B
A e BRI BE BT A 10 A5 A T8 2% b e g FH P
MEN RS2 R 2 A B E LA (PCM)P Y| &
G Y/PrvE N o IR
1.6 BijJEE7

At it B 350 A el FH: S T R R B A=
Ko R AL S IR . 3289 05 i 152 e e
DAEEFIIRFRE & ] £ AR bR, H A S
SEGR AR RES IR B0 B R AR —
REEMBREFAE & H BB A . (D)X R H R
BRJS; QAR E L LB ; (3)4-F-3-H 2K Y (4) =5 4 K
AR,
1.7 fik%EbE

TESABEE N —2SH 240 PCPs, H W T 1R 25
kARG , 3 R RAEANS AR AP A
Jot 2 FH AR I R E ST A S 2 1ot R D 5 4 AL
BE AR, XSS FE A R R Ak,
BHBAEH], oA R s e A e A — & 1Y B 3%
RSt R Gy AN A Y P N N O e h e Zceli |
ARG K HE A K A IR R 4 ./
I DURESEE(D4), T B FEIA I AL S UE (DS) LA S 45 25
B ZHEREERE, D5 J& PCPs e FHAURESE L

2 PCPs MK EEMHESF R TIM ( The re-
search status about ecotoxicity of PCPs on aquatic
organism )

BEE RH AR (4 34 25 i &7, K i PCPs 15 44 4)
ROk LB 2 3R 1 ThAI2E T B B Y —
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L8 PCPs 75 YL 7E K FREE Az HH AR

PCPs 52 B 9 ANUR: H TR B 2 b A 7K
BT, RIS AR AR MR AR ZL (35 2) gk &), 38 22
SRR EN TR ARTEN A S RGN EY R
A—EMfaF N THERE, T2 L EIE
TGRS 5 PCPs IS & e 918, OC T HX 7K A=
YA S EEER AR,
2.1 AHLEESME L i 2R H R B K AR AR
YA ST ST IR

RO T 2R WP R 2R W B K AR A i A A
PR ED, A2EEIE T 14 Fh RIS A L
AN UEE TN H A = #f135 H.(Dugesia japonica) i) 2
BEPENT S5 IR X 14 Fp IR AR T 48 h 2
FOHCHR G FEIA 96 h 2 BUHEVR B L 1 43 JITE 0.9 ~

145 mg-L"' F10.5~77 mg-L" Z 8] HiX 14 Fh — 2K H il
W (1) BIEHE BE AR HE T AR R < SR B (oxyben-
zone)>3& 57, P4 il (mexenone)>5- 5 -2-F 5k — 7K H il (5-
chloro-2-hydroxybenzophenone) > 2,4- — 5% 3 — 7K H
fifi] (2,4-dihydroxybenzophenone) > 2-F£J# — 75 F ifi] (2-
hydroxybenzophenone) > ifil-8(dioxybenzone) >
7R3 FH i (benzophenone) >2.27 4.4 -PU ¥ 3k — 2K HI il
(2,2 44’ -tetrahydroxybenzophenone) >4-¥23k — 7 FH fifi
(4-hydroxybenzophenone ) > 3-¥% %t — % H [l (3-
hydroxybenzophenone) >4,4" - —F3k —2KH [i(4,4'-di-
hydroxybenzophenone)>22" - — 3544 - — H & 3L —
A HI(2,2'-dihydroxy-4,4'-dimethoxybenzophenone) >
234- =23 "R H il (2,3,4-trihydroxybenzophenone)

>fitf 5 K[l (sulisobenzone).,

&1 JLH PCPs F 5 /K IR A A B AR

Table 1 The detection of several PCPs components in aquatic environment
AR S ferth o KR BE (g - L) 225 3CHik
Name Classification Location Concentration/(pg * L! ) References
CIECFER SR LR AL S 57Kk MRk 0519 0
Ethylhexyl Methoxy Cinnamate Organic UV filter Wastewater/Surface water '
2-FAE-4- H AR — 2 T FHLEEINL LT 1HK TR 0777 0
Benzophenone-3 Organic UV filter Wastewater/Sediment ’ ’
kA LISl HFIK MK 00011 ;3
N,N-Diethyl-3-methylbenzamide Insect repellents Surface water/Groundwater ' ’
=54t UGB HiRIK
. . . 0.15~75 28-29
Triclosan Disinfectant and preservatives Surface water
THEm R A LTk FRT G P51 K 0-256 30
Nonylphenol polyoxyethylene ether Surfactant Surface water
E270 F5EH 57k iRk 0-127 3
Polycyclic musk Synthetic musk fragrances Wastewater/Surface water ’
&2 LT PCPs B 5> 7E NARIRE H g0 B4R
Table 2 The detection of several PCPs components in human bodies
ZR VIS i ALY Kz e g 2530k
Name Classification Location Concentration References
2-35 k-4 AL T VR APLES Mg NARIRE BEFL i 0421700 ug-L- 3235
Benzophenone-3 Organic UV filter Urine/ Breast milk/ Blood ’ He
=5k PR AN B I PRI BEFL 36-37
. . . . 0.018~300 ng-g™!
Triclosan Disinfectant and preservatives Breast milk/ Blood
YRR YR g B 5 551 NS 38
) 0~54.5 ng-g’!
Methylparaben preservatives Human cells
E27 FEH PN Z X2 AN 1R IR =i 39-40
0.12~288 ng-g’!

Polycyclic musk

Synthetic musk fragrances Human tissue /Breast milk/ Blood
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IE AN, 9 2 F A X RE o, SR il £ B0 5 440 it
(CCOYWMAEK M EE LRI Y KR EILL 1~ 10
pe-mL™ 1R JE L EAEH T CCO 4 i i, CCO 4
Ji 25352 04 ], L BE 2 28 R e B A 3 i
PRI KT T2 1 g - mL ™ (4 2% P ) ] 422 4
T cco gt , AR =¥ % cCo EHA B
RHEVE .

2.2 PUEH AT B ) v oy = S AR XK AR AR
ST B

AT AR VR, AR R AR I
YR R AR A FH b s B0 — R i 550, X =&
AWM R I REE )2, AR R, Hek s
IR IS R = G A 2 R R T 1 7K A A s s
FEEES . ZGUEXT AT 0 AT
SRR S E MR, BB VE R —
SAEWREE ARG I K™ A 2B =X
BREEVRIZE A A AR 96 h Atk TE, 45 R
SN /NEREE TN A R A BEY 96 h 210 A%
WePE/3 54 0.065 mg-L'F10.112 mg-L™, #4531
B R EE

=GN H A AR A A BRI T 4 R R = A
Xof 7 i T L R ek AR B R R A
F1%) 5 g I 0 v, RS F SR80S g A 37 AT, &
FOLIRE TR, Wesh 1 Mu 0 =X A A
SR B AR I 7 0 £ 0% FH I D 9052 1 A B )
B ILETE AR TR, = A n AR = 1 B AR
G0 Tl P T B0 £ 7 A 555 95 3R A R 908 A X
ZH A AR
2.3 RTINS KA AW A S FEIF I BUIR

T HET 48 M Tk XoF Ak A A 9 A R 14 5 e AF
YR T 4 ik A IR VR 132005 mg - L)
kot A A A s A A K R B — R B HEE A, (E2Y
R E T E (KT 0.75 mg- LY, &AM i T 4h
FeI A AL N, HL R A T R 1 4 2 M ik Ak
P B R I AR B TR RIS, o
R4 LN BT E P A BT 5 0 4 R R I MR P Y
NE Wil B 48 2 4R (2.0 mg- L' 1 4.0 mg- L)% £h 3
A B — R I VR () 3 i 3 4 Ak B
BENY TV 1 i S I T BRIk

IEAh S T3 1y 3R AR £ 0 Tk o 2 il BRI T3 110 7
PEWFTE 25 S B n T 3L 3R A Ik ot 22 4 e )
FENE AR MBI A — e M EEM, H 24 h /Il
48 h PEICHE /350K 3.37 mg- L7 A1 2.11 mg-L7,

MRS R A T,
2.4 FFEFE B XK A A W 0 A S B
FEBUIR

3 P Z IR B X 52 N A 7K & (Nitocra spinipes) 1
ST A 23 S 2 B 00 14 8 A e 4 SR A Ak X 4
U SE AR K A= A R B (R SR R A X
DA B 1 A9 5 T A 7K 25 A B (VRS e vk A 0.02 mg -
L HOXT B AE S M /K 25 B A2 iR B2 (1.9 mg-L™)
I3 100 A% 5 17 S 57 F BE A AR FE 4 0.3 mg- LA, 5%
B2 R 5% T H A (T A SE IR /K B BET

Breitholtz 2P W 5% T £ 31 B & Ak & W) %) 75 B
fii(Medaka larvae) It W 3 25 32 14 | B9 #5238 11 D 400 i
Zhdse X SR FIAN M (5 2% PA50 3A K&K 76 75 ff £1 4%
A B R R Ik 45 SRR ] 2 SRR L A T
Az 24 h B E BRI R IR B, B A1 96 h 2L
e HEFFAR U HE R BE 75(0.95 mg - L)>nt 44 i 7
(1.0 mg-L)>B5F 8% (2.0 mg-L™"); [Rl B B 57 e B
A A I R e 0 B A 45 2 58 W) IO € 35 400 A 9
1 D 0 A e 0 £ S A AT I 8 S R 3Rk
FE K

3 PCPs WX BRI AR ( The elimination status
of PCPs)

PCPs TEZK FAEE AR BE B ARARAIR, (E 2y T2
filt IR s e 2o i 23RS N E R, R
RIR 015 KA BT 27K o Y 1) L BRAeR
e {H T = X PCPs B4 #LRR il K % 7]
HAb BRIt , PCPs 1 25 BRASCRATI B A R K A1
P, Temes 25 3 1 DL FeCl, R iREER | 15 P i W% b
DL R S AT X L 25 0 R R SR SRR A RN
IR BRE X 7K R 0 Gl ) B R BRSO
T AR 2257 3 BI85 70 e g A A 1 A 3
TRIUFR S PR AL 5 A T 2216 R X 2 e ) ot
HA RAFRRBRRCE, 16 115 Ve 2k A Bz i T2 %k
XA RIA —E R EBRRICR . %3 LR E
TR K AL B T2 5%F PCPs A2 2 BRd HL 4
3.1 ISR

M5 IR AL PCPs V5 Y WA AE 4 — 22 1 Jm)
FRVE A 2o i V5 W o 8 4 5B HE B 2k A
AIPLRRAE TS TR Ve ™ . Kanda ST 42T 6 FOR
[FIALI T2 (B d& A Akl TG PR T5 U8 b I8 IR 55
BTG /KA F X PCPs 4 Jox i) Ak BRASCR, | & BRI 1
15 T A% =54 ERER A EA R4
B2 BR R . = SR A K R & R R R s AT s
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95.6% ; X A% A JBF i RN I 40 JBF A (1) 2% R 3R S FE
70% ~ 83% Fl 73% ~96% yw [l N, Ying il Kooka-
na® e XA F TV 1 19 Ffr 5 7K b B 1 3 A5 B 5
H & B = SR TR U SRR AL TS U8 P BE R A W R A,
TEREIH A T5 Ve = S A F AR B [, ELAE A
TZRMIN, =84 — AR5 e i T A 5%
M) 5 7626 RS PRV S PR AL BR T 25 =4 I R BR R
T 72% 3] 93% 2 [A], Plassche 1 Balk™ ) M Car-
balla ZEPWF 57 & B0 R S0 T 75 e X A B A ) iR
)R BRFRA — MR KIS 3l 2 B R B AE 40% ~
95% Z[A],
3.2 IRBEMEEEL

A WFFE B I AR EE A5 K AT AR B 0T LA
P TS YL T 1Y) 2 B R R R X PCPs ) T Y &
BREEEAE] RAFAYROERS . Suarez 45X B B K
JKHTAL A5 T e B BB DT VE VA X ik N B A 1 2
FRFAE 69.1% ~97.7% Z[8) X £ AR BF A (1) 22 B R A
69.3% ~89.1% Z[A] , Xf 5% F1) B 75 1 25 BR R 7E 60.9%
~94.5% Z[a] A i 1) S PR AT Be X S B AL A )
s L0 E MR R R IE T BATT S AR S B o i A B
YEHIA 5%, Westerhoff %1 25 22 T i R 45 TR B VT U
SR KK JE A AP BR S 0 25 S 80OR 78 pH ly
6.8, A HEN 6.3 mg- L™ B}, eI (0 22 B R AL
H25% ~50% . Carballa %P BF57 kIR, BB &
BB 1 B R e
3.3 ESEfE

5 H AR A B 7 VR A L i R AT A RN
PR AL O B SRR e R AR R
WFEF RS Y, BAEEYHIR T H,0, 8
TR BRI R W R B, AR i S AR

R P 2 B R AR 8, HL, O, B0 il 1 i v — 2
R Y 2B 52 i AN K, Westerhoff 45 Vi 538 & L4
SAFAE AT IR 1 AR K b = G e AR
AREAZ pH M ALY 45 F R2 i 5 R, fin A
BRI T A B AT DB g ke () R BRI
3.4 R

XIS AR 5P R 3 %) 5 3 R AR Bl ot T R R 4R
LA BT W BRHRIF 5, 485 SRAIE S BT R FH A% W A i
Pt T 361 3R AR 0 Bk ELAT R A A W B R, LR
Ko I BS54 S e e A SR T v, R R 2
Reungoat ZECMIFSY T 3z FH A W36 1 2% 8 it 25 s 7Kk vh
BARNG YA BRI T P e b 4 PCPs A 25 Bk
RORIE 90% LA I 5K F5 MF 1 98 R W, I S B
IO i db 2 el st S P 3 AL SRR 20 A A BR X NPnEO
(R AR RE LS R R0 14 B AR — e o8, W B
Ji W BRFR AR BEAS S Al 25 5 R IABE 1 — ik T5 e,
3.5 FRALERHEIAR

JRE A PR A 3 2460, 45 B8 U (UF) 44 U8 (NF) AT
BEHARRO)™, Yoon FFE N IEMF 5T h &I, BEEEA
Xt PCPs Wi AT R4 1) b BRI, , L 40 08 Ak B 5%
LR T UE A PR X T e 5 Y FLAR Ak aF
e AR S T [ IR ket S S PN e i T
K R B 2 A Ak BB R B 32 B AR AL, Ozaki
SV AR SR Bk e S 32 35 IS T S X3 259 B~ N
POEL AT I T AR HEAT L BR ORI Y , 45 R 3R
HH L VAT pH RS B8 R 3 1 25 B R P AR S 5 R [
pH IS 1 55 14 3 10 R S i SR e RO B 25 Bk
R FEHEER, BARBEEARX PCPs 15 1 HA R
GFI R . (R, SR K A B T2
WAL I A4 T AT

R3 JLFEREKLIETE3 PCPs B0 EBREILL B

Table 3 The comparison of removal effeciency by several main wastewater treatment process

JUSE RS RbFERT 5 b FRESCR B A kR SCHRK R
Treatment method Objects Treatment effeciency and advantages and disadvantages References
G ERERIATS =R R LR 40% ~95.6% AL HEAE I B th LTS VR IB M, R shid A 55.50
Activated sludge process Triclosan/ Galaxolide/ Tonalid High effeciency; Sludge bulking, long starting process
RBEAN 2R LS R A 50% ~97% BeAETRT AL, AR ; RBRAAR 9.6
Coagulation and flocculation method Synthetic musk fragrances Easy operation, economical; Low effeciency
[SE &R AP ZORHTER 90% LA b AbBRACH AT, 3& VG A R =47 A 62264
Advanced oxidation process Benzophenone High effeciency, wide applicability; By-products
UGRES THE IR LIk TER ) 5 A .
Adsorption method Nonylphenol polyoxyethylene ether No by-product; High cost
AL R A =k 83% ~91% IBATRAE i PRIEAK I R ; R U AS w53 63.70
Membrane treatment technology Triclosan Stable operation, no sludge bulking; High cost
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4 %5iE( Conclusion)

PCPs [HF5E L 20 8 1, A7 28 PCPs 1Y k224 it
TRV PRI ST L, ORI R SR X B RS e )
AT B R, 2 S R TS R R
BRI B 1 4, T 45 E 2 AR 85 07, A
B, PCPs L B0 53 52 2% , 38— Fp A~ AP 8 o
WA PR DL 7S Y gy, HE R T Y G
PELAAEAS 20 53 2Z 18] B D R] AR I A5 B 558 AN [R] 9
J7 AR EAE T SO AN 3 33 3 — K2 T
I BIFFE T 2SN X RE . VR Ry S
FR/KIASE Hh () PCPs W) o, WA 20 A2 THD 1 fife HC 35 1k 4 F
PR, T g AL S A Ak o AR R A B
N X FE PRI 25 40 1 22 N B AH L 1Y) PCPs #) ot 447 ™
FAEHL, T 225K PCPs fb 2 i itE AT5 7K R 48 2 i it
ATHTALIE  Ja b s Y HE R 3R B AR R Y
Hi,

BIEEE N AT A5 (1964-), &, M 4, 8l %46, ML A F
i A B RN R L7/ I R @SR o (N7 - R e 2 L o
M 0 TR B R R A A F AT RS
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