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Abstract ; The adsorption characteristics of perfluorinated compounds ( PFCs) including
perfluorooctanoic acid (PFOA) , perfluorooctane sulfonate ( PFOS) , perfluorodecanoic acid (PFNA) and
fluoroantimonic acid (PFDA) by sludge from sedimentation tank and V-type filter of one water supply
plant in Nanjing City were investigated. The impacts of sludge particle size, pH and ionic strength on the
adsorption of PFCs were analyzed. The results showed that the adsorption of PFCs using sedimentation
tank sludge and V-type filter sludge had similar patterns. The adsorption capacity of four PFCs by
sedimentation tank sludge was greater than that by V-type filter sludge. The adsorption amount was
positively correlated to the carbon chain length of PFCs, and shorter saturation adsorption time was
required for PFCs with longer chain. For same chain length with different functional groups, the
adsorption amount for PFOS was larger than that of PFOA. Meanwhile, PFCs adsorption isotherm was
fitted well by the Freundlich equation ( R> =0.903 7 —=0.999 0). Smaller particle size sludge, which
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had larger specific surface area, contributed to the larger adsorption amount of PFCs. The PFCs

adsorption amount of sludge increased with the decrease of solution pH or the increase of ionic strength,

indicating that electrostatic interaction played an important role in the adsorption process.
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Tab.1 Physicochemical properties of sludge from water

supply plant

5 H Ry hidd G| R | BALIARFY | A ML R
0 Z/um | /% |(m® + g7') |(mL - g7") [HE5 %
| >250 | 15 20. 68 0.058 0 6.74
“}ﬁ‘t@ 63 ~250| 19 21.78 0.106 7 7.29
157e
<63 66 26.94 0.1338 | 10.07
V 7y 63 ~250 | 24 22.54 0.118 1 6.88
sl <63 76 27.32 0.145 7 9.39

V5 e ki A2 AR 4 Udden — Wentworth #7; " AT
3 >250 .63 ~250 il <63 pm, HH V BEh 5 R A
kiR > 250 wm B 53, PR PFCs ¥k B R 200

sludge from water supply plant;

perfluorinated compounds (PFCs);  horizontal

ng/L A1 2 000 ng/L;pH {H} 3.4.5.6.7.8 F1 9; &
B T8 3 4 0.0. 005 .0. 01 .0. 025 1 0.05 mol/L,
1.2 FZiElH N[ R FT %

4 Tt PFCs AR 4 & 0 01 O 4 960 bt B IR
(PFOS,95% ) . 4= 9 =F B2 (PFOA ,96% ) . 4= 9 T 2
(PFNA,97% ) | 4> % %% B2 (PFDA, 98% ) ; & AL 15
(CaCl,, 43 #fr 4fi) 5 W i (HPLC 2% ) ; £ Jif ( HPLC
2) ., EEUES N UPLC —MS/MS Agilent 6460 Milli —
Q plus H4li/K{L SUPELCO [& {4 HU%E i I Waters
Bl AHASIRURE Oasis WAX,

UPLC — MS/MS Agilent 6460 [1] PFCs £l 2 %%
BOEWNT : AF5HR Y 35 C5 st A 24 2 mmol/L
1) LR B 2y LN s T sh AH B I 2 0. 2 mL/min,
RS WL B EE PR F 4 0 ~7 min 20% ~
100% H)shAl B, Jid R 40 : %5 25 1 (EST)
TR T LA 2 S hy 2+ Wil ( MRM) 414 5 =X
38T ESI/MS/MS i E2 TAESH: THRAR IR A
300 °C; TS &y 8 L/min; {25 45 Hs /14 45 psi
(1 psi =6.896 kPa) ; #5 /il J& 24 250 C 5 I ik
911 L/ming B R 3 500 VM50 K

500 VI
1.3 BREEHSHKRIE

4 F PFCs 1 max [Hic %4 80. 1% ~ 130.0% ,
MR AR 25 ] 5. 7% ~13.7% . PFCs $2HGE
T e B (0 FF 5 DO 9 2 0 b R 11 2 2, 1K 2 I 3
KRR, I B R 2 A Rl B (. R
HEMIZEAE 1.0 ~50. 0 pg/L ¥k B2 Bl 2R MEAH OC &
$(R*) H70.991 3 ~0.999 5,3 /AT EsK .

2 %R 5it%
2.1 PFCs 7E75 iR L HINR B3N /13

4 Fih PFCs FEVTTE ML AN V B8 75 U8 b 1% W o
I FRLIERIIR O ~4 h (9 PRI BA BRI 4 ~20 h
()05 R B B, JF IS 764500 24 b S 3K 3 3 25 Pl
(ULPE 1), UUEMI5 Je Xt 4 Fh PRCs B AL B 24
KF V AuEMI5 YR, X 5 Higgins' ' Zhao ™ &5 1 if
Fe—8, EPIATIBEA 4 Fif PFCs 155 K % Ff

< 40 -



www. cnww1985. com

SU4RAE % KT T IRA PRCs 9 M B AL T

#3545 H21H

& PFDA > PFNA > PFOS > PFOA , 51| i % [} 3F-
P B 1) DU IE G A S o UTE b A VR St Y5 8
A BL ) A 36 R M 1 A A S R (HA) L3 B
B (FA) I BRIk T A SR B ', Desske Wz o 7 B
5 YRR 2 TH AT ML B B v B 8 2, PRCs 1)
Wi B s R A8 0 5 Bt i) P S Y5 R R AT AR )
W B PECs (40 (5028 25 Bk o 8, R R Sl o3 T L D 12
IR I AR BB . T3 it 5 VR 7 BILRR 5
BB TV RIS (LR 1), BUE X PFCs
B BRI B TV BLE S5 8, PRCs Bk
TR 5 8 L 17 R 6 i o 5 < B 1) 348 o v 484
[l 1< (1) PFOS 1) 0 Bt 3t =5 T PFOA , Ui B} PFCs
MR AT ok 5 e B B R AP AT K

32+
28 1 .
24} =+ PFDA -e PFOA PFNA -+ PFOS
—'?c 20+
R
3 12
sl
4
0 3 6 9 12 24 36 48 60
t/h
a. PLVEMT5 I
32t
28 ¢ = o -
[ 24y = PFDA -e- PFOA PFNA -+ PFOS
o0 20
Z16
5’ 12 +
8t N .
3.
0 3 6 9 12 24 36 48 60
t/h
b. V B g {5 e
1 gtz V BURMS IR 4 i PFCs B9 IR FH 3
HFEME (25 C)
Fig. 1 Adsorption kinetics of four PFCs by sedimentation

tank sludge and V-type filter sludge at 25 C
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