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Adsorption of perfluorooctanesulfonate ( PFOS) by carbon
microspheres and their modified products prepared from
Camellia oleifera seed shell

LIU Yu GUO Huiqin YAN Liushui™" LI Kexin ZENG Chuncheng
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(School of Environmental and Chemical Engineering, Nanchang Hangkong University, Nanchang, 330063, China)

Abstract; Four types of biochar materials were prepared from the Camellia oleifera seed shell and
applied in the adsorption removal of perfluotooctancesulfonate (PFOS) in aqueous solution. Firstly,
the colloidal carbon microspheres were prepared from Camellia oleifera powder by hydrothermal
carbonization. The synthesized carbon microspheres were then modified by annealing treatment,
impregnating treatment with KOH solution and grinding activation treatment with KOH solid,
respectively; and four different carbon materials were obtained. The adsorption properties of PFOS
onto the four carbon materials were investigated and the corresponding adsorption mechanisms were
studied. The adsorption kinetic results indicated that the PFOS adsorption onto these four adsorbents
were all fitted with the pseudo-second-order model well (R*=0.994) , and the adsorption reached
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equilibrium with in 2 h, 1 h, 6 h and 2 h, respectively. Initial pH of the solution has little effect on
PFOS adsorption onto the biochar obtained by KOH grinding treatment, but great effect on that of the
other three biochar materials, and the optimum pH value for the four materials was 2—3, 3, 2 and
2—10, respectively. The Langmuir adsorption model described the experimental data of adsorption
isotherms better than that Freundlich model ( R*=0.988) , with the maximum adsorption capacity of
14.4, 17.8, 223.7 and 3658.9 mg-g™", respectively. The mechanistic studies suggested that the
specific surface area was the primary factor affecting the adsorption process, and the adsorption
process was mainly depended on the electrostatic force and hydrophobic effect between the adsorbent
and PFOS.

Keywords : Camellia oleifera, carbon microspheres, perfluotooctanesulfonate (PFOS) , adsorption.
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il 2 ELA e W BT PR RE B P e T T LA R BR K B PROS HAT R L.
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1 SEEGEA( Experimental section)

1.1 5 5

AR VT PGSR T AT R AR, 2R BE B (PFOS ,40% ) Al LI ( (i, > 99% ) 19
B T Sigma-Aldrich 22 ], FBE (€53 400) 14 & T TEDIA 23] L E B IR 2 40 Ml 25 8 F K
Millipore 724t il 4.

SEES T AR AN EW-177 =3l 7 BEA AEHL (AU BB BRI P AR A PR A | ), RO R &4 AT AR
BRI 28 (200 mL, R EALRHE A R F]) , DHG-9057A HL HE ISR T 146 ( T —fERHE e
BN ) | Centrifuge5804 2538 2500 HL (75 [ Eppendorf 23] ) , SLQ1100-60 45 24 (b g F+FI AL oA
FRZyF]) , 1100 seriesL.C/ion Trap MSD 5 &0 AH €635 - B 15 FH AN ( SE [ Agilent 23 F] ) , Nove2000e H 3% [fii
SAHTAR (I BEHE 2A R ) L ISM-6700F 37 % 54141 L 7 S (4B SEM( H A L 723 7)) , Nano-ZS90 Zetasizer
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YRR E ALY (98 [ H R S AR A BRI ) | Nicolet is5 A8 BL i 28 46t 21 0 51 3% 4 ( Thermo Fisher
Scientific) .
1.2 SEE Ik
1.2.1 K BBRAGTE il 28 T 28R 50 ¢ SR vt e Sk iy i e

HERFREL — 2 B AT ASAT 52 AR ( <0.074 mm) 5 E B F/KIRA CERR LA 1:30,g-mL™" ), Fo404
PRI e B R VUIR IR RSN 28 T 230 °C W 12 h, HARE HI ZE 5005 Fide FIs, e sE
S L= A FH s 2 B /K R 2 e i B TEMACE T 60 °C FLAS TR AR T4 12 h RAS e i ok
Tk BB A (T K I EK) .

X AR AR ER 1 AL B VRN ¢ (1) 76 Ar R, FRI— 2 K AR BR B T 650 C 45 =il ok
2 h BRAFE K BHER (IE IR KIRER) 5 (2) Bl—E SRR ERTE Ar U5 F T 350 °C BG4k 30 min, H 2R
R 2 SR 5 1 30% ) KOH W E R LR 1:4(W/ W, o/g) 24 N2 12 h, i3 385 H AR, 4k
FE 650 CAEZY T Ar A FIHIRAARE 2 h B3 2 =55 BOR B, 68 8 Aok = gk = ik,
1R T 105 CHUAR P TR RIS KOH R FLac i &L (Ieh KOH 12 AL 5 (3) Ht— 7 2 i 7K #4
HERV BRI = H A 1:4 (W/W, o/g) MZ&E T 5 KOH BATE A SR IG TEE X b F Ar KT
650 CTEIRPRET 2 h, 22 2 =G 258 KK = vt 2k, J2s T4 5 BN TS KOH RS §fL il 2%
FEFEm M RE(IE A KOH AFFEE 3R AT RL) T B b R4 2 4 I B T 4 e v 5 1L
1.2.2  PFOS T£ 4 Fho L BB sl ) 2755 5%

KA LI EEESE T PFOS 7E 4 Fhos A L W B 2l 7 2= fg. 73 511 H 100 mL ¥R 1.,10.,50
500 mg- L") PFOS K T 250 mL HYZR N (PP) HEIEHH  XFR33IIIA 25 mg K IR B KRBk |
KOH &35t s A LA KOH WFEE s A RLE K B TR #4825 °C (150 remin™ 5508 Pl — g i)
JE) A TS I B ESF T s o BOR AAF 1 nL HHEA T B0 0 B, B ViV 100 58 V5 0 PROS vk B AR
ZEVIFAT A BTG PROS B4 W R 2. 0 I BR300 X FE 52 56 8 B S 06 el R v R 8 59 442 A O W PG A i
BUAY PFOS (ke B AR Ak ] 2 AT B SE IS4 P 0747, S50 25 SR O 3444
1.2.3 W pH {HXT PFOS F4 W BFHZ i

A3 40 mL ¥EJE A 1,10 .50 500 mg- L™ 4 PFOS ¥ T 100 mL 14 PP #EJEH H , 8 0. 1mol - L™
HCI A10.1mol - L™' NaOH ¥ ¥ 85 H pH {5k 2—10, Bl 5 XF R 43510 A 10 mg KR ER B KR BR
KOH 235t s A1 RHRT KOH BIF IS o b1 R} e HETE B T 3R % 4 T 25 °C A1 150 v min™' 25 - iy Wt
24 h B T mL AR SRS BOH VSR T B PROS Y B AR 95 22 05 T HEAR 2R R pH H T
PFOS [ B 5t BT A7 52 B SO 4P 4T, S 3 45 SR BCT- 24 1.
1.2.4  PFOS TE 4 FPbHRE 1 ik B <5 1 2 52 50

I FEL— 25 40 mL HJFE W H N 0.1—8 mg+ L' 1—50 mg- L', 10—400 mg- L™l 50—
2000 mg- L' PFOS ¥ T 100 mL [ PP #EJENH, 4 0.1 mol - L™"HCI F1 0.1 mol - ™" NaOH 5 ¥
5 pH AN 3, BESS X A3 BN 10 mg K # Bk GR K3k KOH B35t A b BHRT KOH BIFES bk SR
e AR E TR G 4 T 25 C 1150 remin”™ Z50F FEATH 24 b, B HL 1 mL BE & 250 BCEH RO
T ST AR T PFOS 13 B AR 22 0 2 115545 R R R 4 Wk B PROS 1 W B k. T A7 S50 3
PO FAT , LR 45 R BOF-HI{E.
1.2.5 HHBEEAE

K FH EL A3 M A ( FRE3E Nove 2000e , 3% [ ) I 5 7K #4 i k B2 oo R 1) L R AR FLAR 20 A, 9 &
SR T WS SEM ( H A HL 1 JSM-6700F, H A ) MLEE AT R 55 K k47 2% 181 JC % 20 7, Nano-ZS90
Zetasizer QKL HL ALY (8 E 5 IR SCAES A BR S B ) FRAEA BHEA W] pH (B 254 T 2% [ FL 77 , Nicolet
isS (LT ELSMEREL (Thermo Fisher Scientific ) LA ALK 1 AEM].
1.2.6  53tirik

TR PFOS B BE R FH S OB (i - i 6 P 2 ( HPLC-MS ) U 22 . 12 56 Hh T R FH VA €20 335 2%
WT AR 4.6 mmx250 mm Welch Ultimate XB-C18 4 ( ¥ A JERLH B A FRZS W) |, s sl A b B
BT 5 mmol - L™ ZFREE/K WL (90:10,V/V) ,Ji# R 1 mL-min™" #3425 C, #EFE RN 20 wL. %4
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P LS B TR (EST) , U T BAIAE LR 3500 V, 0P8R 77 35 psi, TS HE 8 Lemin™', T
PRSIREE 350 °C, F4H G m/z=400—600, MRM Wil | Wil 254 m/z = 499.

2 R 5118 (Results and discussion)

2.1 MBREERAE

4 T AR AR FL B 25 5 (SEM) Tl 1 Bz f 1l 1 R K AR BRI SIS | BR 3R G HL4( 5
R, T 30% (] 1a) , Z81R KA FH S B4 R ER S 30 R FAE R BROE | R T 1Y &5 4 TR 22 7.84%
(& 1b) ; KOH =5t Ab B 5 s b4 b} ) AE 52 3R 3RO A P T 55 0052 1z, e 35k i) 450 KR s/ o= 2B T —
TR TCHRIN A iR -, BRI AR AHDRE , ST R 5 0 13.46% (&l 1) s KOH WIS e i Ak 2 AN HE U]
JrRE5 K, R EARA B H TR (K 1d).

(a) Element  Atomic/% Element  Atomic/%

CK 70.62 CK 92.16
oK 29.38 OK 7.84
0.5 um
Element  Atomic/% Element  Atomic/%
CK 86.54 CK 100
OK 13.46 OK

1 KRR (a) B KIRER (D) KOH 325 AR b R () il KOH BRI A EL(d) 19 SEM [E
Fig.1 SEM images of hydrothermal carbon microspheres(a), annealing carbon microspheres (b),

KOH impregnated carbon materials(¢) and KOH grinding carbon materials(d)

4 Pl A BHY BET 5540 1& 2 FIZe 1 s, Kk 518 Kk it i B S5 4E R AR 1, 22 BHER Ak
RO A TR A A A T FLG R R K B BR 22 KOH 9 FL i % 5207 Al Wi B (8 538 K, R A )
BRI AR R E R, 53 1 P R MBS 45 R — 2, B 4 bRk b2 R S B A T v R
KOH HIFJEE e 1 s BT e ARk e 26 T AR K, T 3K 2365.62 em™ g™ KOH 32 35 ¢ 4 R4 10 W JofF 45 iR 28 ELA
AT RIS | A FLA RS LA A 45 SR R | K BUR BR800 KOH 9 fL ek 5 i B0k RN T
2 nm MFAL.4 FibhRHE B T R HALES F S8 =& 1 .

4 PR FTIR 45 R 40& 3 Fias, 3 a1, KGR ER 1) FTIR Wi oh 5, Fe W = mnl
RE S AL EREM, M il 0, HAE 2 3100—3700 em™ 3 B A TE— 3 5 1350 56 0 45 1% 3 W i e | 3
B & A7 R A—OH ‘BB, 76 2926 cm ™' F1 2853 em™" &b A Wz AT s 1T £k 3 391 e T3 FH J—CH,
B SRR A 45 415 S A BRI AR IR B, 17 1699 em™ & € =0 BRILMZHEIESN , 1605 em™ F1 1512 em™ N F5 7
Hrp C=C Mi4i#Rsh, 1455 em™ B R COO™ H A XM LR 50, 1270 em™ A3 H 3—CH, /MR IR
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01,1215 em™ N C—0—C FRAFRM4E4ES), 1031 em™ S C—O H4EIR S ; X Logh B 1 2 W /K i BR 22 1hi
T EE NS RIS SR, 1B AR ER  KOH 3235 % A KL KOH fifF B8 s A1k FTIR 45 5 v R g
S| U ik 1 B | 3R B OK RO BRZ8 1 OPE S, LR TET ) % AU BRI R D

1000 - (a) 401 (b)
800 L
L 30
To 6001 251 —— KHRER
R e KRR SN —o— RS
< 400l —— AR st —— KOH @ 5eht 1
=0 —a KOH Bk S s —— KOH BgE k1 k}
ol —oKomEMHE o
re L 05
(O ok
1 | 1 | 1 | 1 | 1 | 1
0 0.2 04 0.6 0.8 1.0

PP,

2 A FRAARLA R RR 26 (a) FT BJH FLA220 41 (b)

Fig.2 Adsorption-desorption isotherms(a) and BJH pore-size distribution curves(b) of four carbon materials

R 1 4 FPIRMEIA BET 54 RIES 5L

Table 1 BET parameters of the four carbon materials

B R R IE A LR Lz
Carbon material Specific surface area Sppp/ (em>g™!) Pore volume V,/(cem*g™!) Pore diameter D /nm
IKHIRER 52.86 0.134 16.1
Bk Bk 378.27 0.324 3.9/9.9
KOH &5 b1k 1644.76 1.359 1.1/3.7/23.2
KOH T e #4 ek 2365.62 1.278 1.5
KOH i skt _—
= |KOH @i settht
g
g |
£ PRAORER
1699 1031
~—1215
1 | |292I6 21853] 1 1(’IO5 1|5 2Il45§ 1270 1 1

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm ™!

B3 4 FRbRIZLADE S
Fig.3 The FTIR spectra of the four carbon materials

2.2 PFOS 7E 4 Tl Ak} E W B 3l 712

4 g 4 PR ARG PFOS W B 2l ) 2 I 42 255 S K AR BT KOH. WF S e 4 6L PFOS 11
W R AT FE 2 b 25 A7 38 20 DR A W RSP ( T da 0 4d) 3B KBCBRXT PROS 118 W JFF DU B8 Sk B skt | 3k 291) W% o
S T EL 1 h 224 (18] 4b) T KOH 235 5B B PROS 28 1 Ay I I 1) RS 8% o A 8 A B A 285 5
(A3 AR FE 40 min B KOH JR95T 5 A4 Ak I8 B8 P 36 S 52 11 70% , 2 5 i A0 0 B B, 76 6 h A2 A3k
FI 0 BEP-15 (] 4e) .
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4 JKHBER (a) JRAIKER (D) KOH BZEURMEL (¢) 1 KOH BHEHAA R (d) Xt PFOS Y Bt 2l 7727 i 2k
Fig.4 Sorption kinetics of PFOS on hydrothermal carbon microspheres(a) , annealing carbon microspheres(b) ,

KOH impregnated carbon materials(c¢) and KOH grinding carbon materials(d)

N BE— TR IR BRI 3S PROS W R A W B 3l 72 , 4 3l 7 22 5296 B8l -l 4 40— 2%
B AR (1) ) ML s Jy S (5 2) ) AT U, UG SRR 2.8 1A R 25U T

k.t |
2.303 (D

lg(q. —q,) =lgg, -

¢ 1 t

oo + 2

9 kq . (2)
T, g, R T R B B R B mg - g7t g, M ¢ B 2B B mg e g sk O — SO R B min T 5k,

PR HE, L-mg min~",

K2 AFPRAEIE I PFOS i3 1R S 8

Table 2 Kinetic parameters of PFOS on the tested four carbon materials

Pl —K 5y Sy 2 A Y P =L gy Sy 2Asi

187 [ 551) Pseudo-first-order kinetic model Pseudo-second-order kinetic model
Absorbent -~ Qeca” ky/ R Qe ca” ky/ R

(mg-g™") (mg-g™") min”! (mg-g™") (L-mg™~min™")
IR #HIR 0.61 1.69 0.0379 0.9829 0.70 0.0917 0.9969
B KR ER 9.85 5.44 0.0474 0.7016 9.00 0.0810 0.9940
KOH #2355 s b1k 116.85 15.06 0.0084 0.7414 109.00 0.0013 0.9975
KOH WF & 7 b4 et 997.20 577.22 0.0491 0.7503 917.43 0.0007 0.9943

B EIRER IR 4 PO AR PROS 14918 B R0 T 40— 28 3l g~ BB DL B9 AP Ok 2R 8
(R*) W AR T — Bl g 2 Y | ELAUL — 9y g 2 R R ) - 0% R 130 (0 S i T S 0 1.
b, FTHED PROS 75 4 R bRk L Aty sk R EE 0T 1) 3P W B it 7.

PE— Al A, iy IR AR L AR 32 R AR R R KRR R SR 1 R RE AT — P A A
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ST L AR, b B S MR LR 3 A ML IR S K AR ER A 25 RN (181 2,26 1) HER KO Ak
[ PG 2R T AR B R Tk sk , T BN F T PROS 78 H T 944 Bt F A7, PRI, PROS 7EIR K
BRI 0 R A T o s e S )k 1 R RS- SR T, 280 KOH RS FLJG , /K BROR BR A TE 50 % 2 A28 BRI
HARIEHCREEH (1), MR R E =4 T RE MR 20 1.5 nm BIRALE5H, b2 1w AL 3 1m
% 2365.62 m™g (£ 1) HARME & A EREF & &R R, T3 PROS 78 H 2 1w i W SEAILEE & A oo 2 | 3
R e R PR e 12 AL SIS PO 2 B A B AE 2 h A A 8 B W BT A K AR BR 28 5
KOH #2354 fLJ5 , MRk b 52 SR AAS KLU Bk P AP SR 4544 (18 1), FLA AR W 25 3, [m] ik s 9 7
FHALFIAS R RSE KN A FLEE#E (3R 1), SR IETFLBRZ5 0 2815 ZRE AL IR 224k, 300l PROS 7E L3R 11 Y I
FRFARE B Ry 52 4 | [RIRE R 300 DR ) ORI S 2 R A 285 5 a9 A o 3k %6 18 5 AR A, WAL FF - A i) 1]
R EERTAY 2 h SEKF]Z) 6 h.
2.3 WWRAIER pH {EXT PFOS W B 9 52 i

VIS pH {EXT PROS 7E 4 Fp et LB s2ma an el 5 . i 5 7T LUE 4 Rk BHE IR
PSR T X PROS WML R B3, TTBE pH (B4 3G K, W B i 357 222 B0/ N 35 4 pH BN
3 HERFN 6 B, KR ER R KA ER  KOH 1235 i b4 AL KO HF JE Jie 14 A6k W B PFOS ) 2 oF 8 43+ 1) R A1
80.6% \73.4% 45% 1 13.0% . H K sk B K BRI KOH 2 5 AR PROS 23k pH {H /Y5
WiV A, T KOH P 2 44 RE 02 B PROS A2 ¥ pH. 15 5% W K 4T 858 /N A6 S2 6 26 T, 4 Ff oo 44 i
PFOS MJ#:AE pH H530 0 2—3.3.2.2—10.

30 (a) ZOj ()
B — 18
25 16
20k 14
Wb L
EREIS 210 |-
S - > gk
1.0 6
i 1 - 4 \.\i/i
05 " - -
- = 2 -
Ollllllllllllllllllll S T S T T N
1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11
pH pH
[ (¢) |200_(d)
180 F = -
B 1000 - =
160 = B !_\_**—C—M
B 800 [~
=140 & |
g0 L g0
= 2 600 -
£ 1o £
= 00 L
100 |- 00
80 |- /\/‘}’—N 200 |-
6Ollllllllllllllllllll {0 S T S S |
1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11
pH pH

5 WRIEG pH (X AKERER (a) B KBRER(b) (KOH BZIBUR IR () Fil KOH B Beb L (d) K PROS Y52
Fig.5 Effect of initial pH on PFOS absorption on hydrothermal carbon microspheres(a) , annealing carbon microspheres(b) ,

KOH impregnated carbon materials(c¢) and KOH grinding carbon materials(d)

T PFOS (1) pk (5 A-3.27") 5@ HLf# 5, PFOS 7ES2 56 pH (EHF 7570 F N 4 LU A B 718 S 1EAE.
PRI, 0y pH X W -k 114 52 i 22 5310 T DX AN [ e b Ak 28 TR %) JOT 7 | fr M 52 M 2R 47 20 . e 181 6 o
AT pH (T 4 F R Zeta HLAZZE AT, K AURER AR Kk sicBk KOH 12355k A48T KOH HF B sic b4 )
AT LS AT 4.0 4.6 3.2 F1 3.6. 57 pH (5 51/ T4 A A5 HL BB, AR 114k il 1 FL e,
W TR G IER, 5P TR SAEAER PFOS Z I HVEF 134 25 B3Ry 4 B it kLT PFOS B
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PUREE ISP A/ 3 62 XA N G 7/ DO NG R R 8

R LR (PFOS) Y8 f

AR5 v 1 T B . B VAT VR pHL LG A, ARl T 1 5 SRR R A P S o T R B AT A
S UBTEFIESAEAER PFOS JE i f HE A TS S0 B 0t AR TR B, Bk 25 1 Vi AR K
OH B 7 5V BT FIE A PFOS 5 44 Ak 28 1 A0 IR BRFASE 240, DT S 350 4 b 5 A Ak R o 551 o
PFOS f4 W B it (235 T B L3R A0 M 25 SRAEI 4 Fp e AR PFOS 32242 H 36 1 FXURN ¢ 1
AR W2 K R BRZ: KOH WHE S FLIG , B3 & A8 4k, i AR Ao £ (B 1), B4k
K (& 3) R HRILEA S A B REE , R HXT PFOS B W B 3 B H T b R AL, Mg+ He

3 b AR S IR hy 05 AL )T B 3 A A v )T 2 A

Fig.6 Zeta potential of the tested four carbon materials at different pH values
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L R ]
—60 | 1 1 1 | 1 | 1 | 1
2 4 6 8 10

6 4 FfRABHEAR pH E T B Zeta LA

2.4 PFOS 7£ 4 T b Ak b (R B 25 R £k
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Fig.7 Adsorption isotherms of PFOS on hydrothermal carbon microspheres(a) , annealing carbon microspheres(b) ,

KOH impregnated carbon materials(¢) and KOH grinding carbon materials(d)
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I3 SR PP Langmuir MR35 (5 3) F1 Freundlich W RHEE L (2 4) X} PROS 11 b 45 i 28 9517
PG RN LA S E09) T 3% 3.
C 1 C

e (3)
qe qumax qmax

1
Ing, = ;lnCe + InK; (4)
Krf, € R W B JE T PROS [AYR IS  me - L7 5 g R AT B 5, mg - ¢ 7' 5 g, A2 S50 T IR BN 2 5K
W B, meg g™ s K, A Langmuir %48, L-mg ™" ; K, >N Freundlich % ;n Ay 52 W W% [ 568 5 10 85 4.

R 3 AP RMEXT PFOS W %) Langmuir 1 Freundlich BRIA S50

Table 3 Langmuir and Freundlich model parameters of PFOS adsorption on tested four carbon materials

Wi Langmuir #£%] Langmuir model Freundlich #5%! Freundlich model

Absorbent Omax” K/ R? Ky n R?
(mg-g™") (L-mg™")

IKIAIRER 14.4 1.8165 0.9880 7.9085 2.5969 0.9449

1B Kk peER 17.8 1.7839 0.9983 15.7615 36.4432 0.2760

KOH &5 btk 223.7 0.1004 0.9957 123.9849 9.9236 0.9148

KOH FFFE b1 3658.9 0.0033 0.9880 86.8889 1.9405 0.9690

M 3 ZERAT LA W, Langmuir W 5578 BB 40 45 i 3L PFOS 78 AS [6] B4 4} r (1% 15 B 25 108 2k 25 4
(R*>0.98) , 3R] PFOS 7E 4 Bl bt - it 05 B B fii ) 502 2 B 7K R BRE Ao 3R KA B Eh 2R TR
K 7 52247 (3R 1) BRTTHR JORERXT PFOS [ iz i 12 LI SR 7Kk e 1k, JHL A PR ] 68 AR ok &b B 50
AP R EE 2 RS A [R] B o (R e} 9 2R 1 7 U BB A B i R v/ (1B 3) , R (45 35 T b 3 i RRUR
T EELAE P 0 6T W B %) 8 i 1 R 1T |, B AR PROS (W B RE ) JE I 42 5 K AR BR 28 KOH 12
T LA S R & AR B PRAR, B TR AR F K (R 1) BzRARELA T =S EHmE
KOH B s A EDST PFOS By W i Bk i Bk i 2 L 3K % 223.7 mg- ¢ . KOH BEEEH FLAH 157K #1
HERGEARAS AN Y Z2 LR 2548 (D 1), L L R TR 5 28 2365.62 m™ g™ (& 1) , P &) L 3R H AR
A TRT 119 R B L 245 4 ol 5 Ak 32 T 0 e o7 o R 184, S0l L X PROS 19 W% B BB ) S 3 in ok, 5k
#3658.9 mg-g ™.

ELHAE BRI AE W BRI PROS AW B RICR UL 36 4. ELERZS Rl BB & Y, AR 0F5E 1 KOH #F
VEYFL AR R i R R 3658.9 mg-g ™', 3 v T H THRAE A8 ARG R 4

R4 CARER TR ERAK R PFOS 4% B 77) K e R

Table 4 The reported results for different adsorbents on the removal of PFOS in water

L 11 [ B 115 [
P R s | wmene R s
Absorbent sorption capacity Reference Absorbent sorption capacity Reference

-1 -1

(mg-g™") (mg-g™")
ABURL TG £ ¢ ( Filtrasorh400) 220 [15] ZALA R 454.55 [29]
TR M 7% ( Filtrasorb300) 196.2 [17] b 100 [17]
THURLTE P 2% ( Filtrasorb400) 211.6 [17] KRN 0.2 [30]
SO 96 P e (RS ) 199.06 [25] i 0.3 [31]
ORI 1 A% (17 ) 1248.16 [14] TS e 0.2 [2]
A 1 2 390.93 [26] INBR 353.69 [32]
WA T A 559.52 [25] T 444.83 [32]
fEIR 140 [27] Fey 0, 41K Uk 3.9 [18]
FORFF K 600 [27] SERME/NER 2960 [20]
RYIRE 700 [27] SEEME PFOS 43 B3l 300 [33]
BT 3c i Ag 430 [15] KOH 1FJ§5 5 b1 Ak 3658.9 A3
188 735 44 g 2700 [28]
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3  %5i& (Conclusion)

(1) RKIIRACTE H £ T 5T ARF 72 0 R SR A4 RE, 15 A RHEEA T T 3 A [ 2 1 el ik Ak
B HF XK PFOS MR BHIFSE. 3l 12 58 45 5 32 B0, 4 Bl b REXE PROS 19 I B 445 & 40 — 2 3y
F1FAEI(R? =0.994) , /KR BR AT KOH BFEE R BR % PFOS BB RETE 2 h 2645 38 B W iFF 447, 38 ok
HERTFEL) 1 h, T KOH 12 B AR T 24 6 h. A% sk R A2 AR i B Al A1 A0 He 36 i AL i 45 K.

(2) BT U E e P 1t AN [R) 0 G 3R AR S AL A5 A4 1Y) 25 5 (AR VR IR B ME X PFOS 7E 4 Rk} I
AR B = 5 PR 2R [ e B RV pHL (X KOH F IS s bk (4 W BRHPE BESE i 5/, T H 2 3 b e 5
MK 4 Fp A RE PFOS MR A% pH (B 43518 2—3.3.2.2—10.

(3)4 FibA KX PFOS FYWRE B AR S B 7F 5 Langmuir WAL (R® =0.988) , HoH KOH #F & ik
BRI AT PFOS E 5 B W I 255 (3658.9 mg-g™') , 18 5 T H B SCHR IR IE o B 5% ) H At 2% b )
WERE 7 A SEAS [R]RA R 052 B 225 6, L3R s Ay P R BT 52 B, FE /K TR R A PR BILTS G4 PFOS 1)
W B0 2 B3k Sl EL AT R A 1 7 i
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