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Abstract ; Based on current researches, described the sources, toxicities, analytical methods and occurrence of PFOA and PFOS in
wastewater treatment plants, lakes, rivers, coastal areas and tap waters in different countries in the world. According to the limited
concentrations of PFOA + PFOS in effluents of wastewater treatment plants ( WTPs) put forward by Germany, the concentrations of
PFOA + PFOS in WTP effluents in Singapore, Germany, Korea and England were assessed. The results showed that the concentrations
of PFOA + PFOS in WTP effluents in Singapore were higher than the liminted concentration of 300 wg/L. Researches done by China,
Japan, USA, and other countries showed that the concentrations of POFA and PFOS in rivers and coastal areas reached to ng/L, and
the concentrations in Tennessee River, USA were the highest, reached to 100 ng/L. The risk assessments of PFOA and PFOS in tap
water in some cities in China were assessed according to the risk quotients( RQ). The assessment results showed that tap waters from
19 cities in China were all below the risk level.
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Fig. 1  Molecular structure of PFOA and PFOS
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Fig.2 Transportation of PFOA and PFOS in environments
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Table 1 ~ Concentrations of PFOA and PFOS in different wastewater treatment plants in the world
O - . R WK Y /g L7 .
K sl b X VKA T EY PFOA rOS Sk
M (9 %) NA (12.3£1.7) ~(77.6 £0.3) <MDL(0.06) ~ (82.2 £6.5) [62]
(CGA;IS;ETEE}E'F’%’;E(;I;‘ £ (15.8£2.8) ~ (138.7 £17.4) (7.3£2.2) ~(16.7£3.7)
Fm CAS-2; {403 I3 (60% 1) T 1231
WS K . 40% (5K ) (77.4 £13.7) ~ (1057.1 £205.8) (95.6 +11.4) ~ (461.7 +82.0)
- NA 170 21 55
NA 36 79
At Gt kv e (PR S VE AK) 23.7 3.1
A, O (g v57K) 12.3 1.8
DU B B A2 40 T R (AR 75 7K ) 8.3 3.50
B 20 I W (AR VRS 7K 15.2 2.3
CNR (3% 75 7K) 6.7 1.1
CSBR (35 /K) 6.3 1.2
i DNR (A= 3% 5 7K A Tk K ) 49.2 8.9 [63]
MLE ( 4 3% 5 7K f Tl 7K ) 7.4 4.8
AL (BB FRIIEK) n. d. n.d
g v e ( TR AR, 25, 501 L d
At )
NA(HI25) ) 8.4 5.7
NA (25 ) 6.4 n.d.
e e s v e 122 ~ 183 8 ~28
e e GG TE G e 6.7 ~102 1.8 ~13 [64]

1) CAS( conventional activated sludge) , ££ 475 1475 Y8 ; CNR( cilium nutrient removal process) , £ EE 7% % 2B 1. & ; CSBR (constant sequencing
batch reactor) , 1H 3 P25 L it [ N %% ; DNR ( Daewoo nutrient removal process) , K578 7% % B 1.2 ; MLE ( modified Ludzack-Ettinger process) ,
2 K Y Ludzack-Ettinger B & B2 % 1.2 ; NA: not available, K345
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Fig.3 Concentrations of PFOA + PFOS in the effluent of wastewater treatment plants in several countries
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2822 o

B 32 %

R 4RI, PFOA 75 5 B A £ R %
S -36% ~90% K1 -31% ~96% ,PFOS 1F 5 7
AT LR N -222% ~97% F1 - 15% ~
100% . X2 50 &5 J R WY, H AT B K K T 20X
PFOA F1 PFOS (1) LB R I A AR, S EA KK
7K PFOA I PFOS 1) 3k J3 %5 2k /K o (1) vy 7 4
RO e O A R KA AT K R R RE R Y ng/L
(1) PFOA F1 PFOS( 4 &l 5) , B 1% 4875 B BRI A 11
iR NI, H kK PFOA 19K B 8¢ PFOS ¥ 94 B
L IX AT RE S IX 2 B o A e Al A OC,
i kK H PFOA AT PFOS [f) 3 344 8¢ H A< Al
] f) . Jin 28010056 e [ 20 AN K T AR K ARG

B - .
HACKIR (%) - o———e—~
HAKR (BZ) - o—e—2
HE2650K) ~o--e—A
728 e AT DA .
I ! I
0.1 1 10 100 1000
PFOANI /g L™
|55
Fig. 5
N
A /~_rh\\.
e -
e
4
2
)
I
\_,\“& R A | ‘
™ “‘J \
[ PFOS
Il PSOA : \
0 800 1 600 km
) E— |

6 [ 4R 17 F1 kK ot PFOA Al PFOS i it i
Fig. 6 Concentrations of PFOA and PFOS in drinking

waters in several countries in China

PFOA Fll PFOS BEAT V5 Qe R & (Bl 6) , 45 Rk
I, 783X L6 I T (A H K 3 ng/L ) PFOA Fi
PFOS £ th, 3 rb o B e v 190 o0 ) MRS I (oA 7 1]
6 FFR ), 4 BAF] 11.5 ng/L . 10.3 ng/LF145.9
ng/L | 14.8 ng/L. H T, 5% 8 55 & [ 50 4 H 7K
t PFOA A1 PFOS ¥y 8 {8 b5 #EAE 7 B , LA PR B
AE R K 2 4 0, 55 [ PR B R 47 38 (USEPA) I
#5827 (E. I. Dupont de Nemours) — R 4k 7K
HPFOA [ SE 4 0.5 /L™ 6 [ W Jg Jr ik
M AR TR R K it PROA RI PFOS (1) 13 {8 43
BLsE R 0.5 pe/L F10.3 /L7 g8 & % T
PFOA il PFOS ¥ 2R FH 7K 1A= b 71 14 oK DL HR3E

HE LW .

HAKR EF e 5

HAKRR () [ . A
E26HEAK)T |- oe A
EEE RS - e %
| 1 |
0.1 1 10 100 1000
PFOSHI /gL

(7Kt PFOA il PFOS (75 He i 5 11°0 7
Concentrations of PFOA and PFOS in drinking waters

3.4.2 [k PFOA FI PFOS 1) K% ¥y
JARS 7 (risk quotients, RQs ) SR ¥4 H 2K /KX
PN N - v O W Nl R
( provisional health advisory ) j& H 9 [F 2F 55 {7 4 & I
5E,PFOA Jj 400 ng/L,PFOS 3 200 ng/L. & 7 J& 4R
i Mak 2500 Jin 250 (KW 5 45 SR k0%
S3 3k H K PFOA I PFOS 1) XK BF 47, 1g RQ
<0, ¥ RQ <1, BI4X H 7Kt PFOA FI1 PFOS [ £
PEUA R /N T il I A R A, Ul W T A ] K
PFOA 1 PFOS [¥) 94 B 7K ~F- 1t R 2 21 e B 7K
RO = H k7K PFOA j PFOS PR 5 (1)
I P fdt e 25 VA 4
e R i T ST S T T @R N
PFOA HI PFOS {9 B 7K 1A% T+ 36 [ B4 355 Or 47 2 1)
SE 1) 1 B it ¥ A {1

4 JEH

PFOA Fil PFOS J& 21 42 4] LK 52 2 30 B it 52
B ORUE (B B e ), FOAE IR B P IR, ¥ B L



10 44 ¥4 K IREE  PFOA R PFOS ) i &9k J3 o3 A I A= 25 i 2823
1 1
(a) PFOA (b) PFOS
0r 0
o 'F i o1 . ®
& . & * 0,
L ° o
2 [ L -2 ° . « ® . .
e o e ° ® o ° ° ° ° L
3L * e So 3 * .
L]
gl gl
WAEBEARGAERRKEPHBRELE WAEBEARGAERRKEPHBRELE
PRI 1 B E R F KD MINME L T PRI 1 B E R F KD MINME L T
8 8
B 7 s 4 ST U K PFOA il PFOS iy KUK 3 Ay 11510
Fig. 7 Risk assessment of drinking waters in several countries in China
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