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Sudy on Adsorption o Bisphend A from Aqueous Solution on Modified Activated

Carbons
LIU @Qi-fang ,MA Jun ,GJAN Churryu L1 Xu-chun ,QIN Qing-dong L1 Qui-bai
(School of Municipd and Environmenta Engineering, Harbin Ingtitute of Technology , Harbin 150090, Ching

Abgract:A commercid activated carbon (WM A1100) was nodfied with nitric acid, sodium hydroxide and thermd treatment in an
atnogphere of N,. Severd techniques were used to characterize the physcochemica properties of these materidsincdluding BET, XPS, pHs.

and Boehm titration. The resultsind cated that the gecific surface area of the W20 remarkably decreased dter oxidized by nitric acid. But the
amount of surface acidic oxygerrcontaining functional groups of the oxidized sample increased conmpared to the W20 and resulting in the points
o zero charge (pHy.) changed from 4. 95 to 1.50. The changes of surface chemica properties of thermd treatment and sodium hydroxide
treatment were opposte to the oxidized sanple, as a result , the pH,,c of them was changed to near pH 7. 0. However , a 43. 81 % suface area
of W20 was d dminished by thermd trestment. Furthernore, the results of BPA adsorption indicated that the oligomerization of BPA on the
suface o activated carbon could not be formed through oxi dative coupling reactions in the presence of disolved oxygen. And the data of BPA
adorption on orignd sample, therma and sodium hydroxide treatment sanple were fitted to the Langmuir isotherm modd well. Whereas the
Freundich isotherm nmodd described the adormtive behavior of the oxidized sanple better. In addition, the adrption capacity of therma
treatment sanple was the highes and its saturated adsorption capacity reached 526 32 mg/g. The va ue was three times higher than thet of the
oxidized sanrple. Gombined with the results of characterization, it was found that the hydrophobic nature and zero of net charge dendty of
carbon surface were the main factors to dfect the BPA adormtion on activated carbons and the adsorption is based orTt4t theory.
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HNO; NaOH N> , (
WV A1100 , W20N) .
, 1.3
BPA , BET XPS pH.. Boehm ( Seer) ASAP
, BPA 2020V3. OH ( ), 77 K
1 ; XPS(PHI5700 ESCA )
, CNO ;
1.1 PHoc (121 ,
-A  SgmarAldrich , pH 3611, / 0.5% 15%;
99 %, . Boehm
(1gL) =1 4( ) : (13
(18.2 M2 -cm, Millipore ) 1.4 BPA
' 3 250nL 100 mL
: %4mgl 0mgl BRA 1 ol /L pH 7.0
7my/g" : , v mn N
O ( N2 , BPA
.BPA 1.
1 BPA ), 10 mg
Table 1 Characteridic parameters of BPA w20 ) 25
Hs (SHZ88 ), (150 r/min) ,24 h
OHWOH , BPA
CHs
MW/g- ol ~ 1 228.29 ' 3
19 Ko 33 250 m_ 100 m_
A/im 280 BPA (5 9 mgL),
p Ka/ 0. eiig.z 10mg W20, '
/nm 0.9418!1 BPA ’ BPA
WV A1100 Westvaco BPA 60 mg/L , 4
, , 0.4 0.8 mm. 10 mg W20 W20A W20N  W20B ,
pH , 105 , BPA ,
24 h, N, BPA
, ( W20) . 1.5 BPA
1.2 250 m_ 100 m_
HNO; : W20 15mollL  HNO, BPA (20 90 mgL) , 1
1g/10 mL 250 mL , mmol/L pH 7.0 ,
90 6 h, , 10 mg , 1.4,
( W20A) . BPA , 2, 5%
NaOH : W20 0.1 ol NaOH ,
1g/10 m 500 m_ , 1.6
24 h, , ( W20B) . BPA (HR.C,
N, : W20 Waters) , Waters 2487 ,
1 h(100 ni/min) , N, Waters 717 Hus Waters 1525 HA.C
, 10 /min 600 : gmmetry® G (4.6Um x 15 cm,5H
3h, , N , , Waters)
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2
=7 3, 1nml/min, 280 nm. , 3
) W20
2 2
, 1753 mi'/g,
2.1 81
, Santiagp BPA
4 Acedo-Ranmos , HNO;
/ pH . N,
2 e W20  HNO;
, ; N, W20 43.81 %
HNG; , W20 N,
0. 47 mnol /g; ,NaOH 600 W20
2 , 0. 23 Mol /g; 22 BPA
s N, '
0. 44 mmol /g. [20.21]. 4 0,
HNO, W20 ' CONy 2 BPA W20
pPHe 4.95 1. 50 ,NaOH N, 4 30 h
yp |-LJZC 6- 44 7- 42. BFA
2 1 N2
Table 2 Chemicd characterigics o the various activated carbons
—OH  —OOR  —QOOH 0, BPA '
fmmol-g”* Jomol-g7 ! /omol-g7 /molgt ! Jmol- g7 PP 0.06 %, ,BPA
W20 0.07 0.27 0.28 0.62 0.32 4.95 BPA
W20A 0.08 0.03 0.74 0.85 0.10 1.50
W20N 0.08 0.11 0.00 0.19 0.21 6.44 ( ) ! !
W20B 0.02 0.30 0.10 0.42 0.67 7.42
4 W20 BPA
AC Table 4 Hfect of various d solved gases on BPA adrption on W20
-1
’ 3 W20 BtP/:o h /In:.'sLo h /%
HNG; , 9-61% 60.54 60.27 0.43
22.27 %: N, , W20 + N 60. 92 24.88 59. 16
W20 + O, 61.40 25.11 59. 10
4.86 %,
:NaOH
, HNGs ,AC
) , BPA
[17]
3 b
Table 3 Texturd characteridics and dementa andyss of BPA ) 1
the various activated carbons BPA (5 90 mglL) W20
Sger/P-g ! C/ % o/ % N/ % , BPA
W20 1753.05 90.39 9.61 0 , 52.96 % 99.01 %.
W20A 1.27 75.21 22.27 2.52 24 h W20 BPA
W20N 985. 00 95.14 4.86 0
W20B b 88.35 10. 86 0 BPA
) BPA 5 mg/L 90 mg/L ,
., 99.01 % 52.96 %,
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47.03 mg/g 452. 80 600
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I
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Fg.1 Hfect o intid BPA concentration on BPA adsorption on W20

2 W20 BPA ,
ad BPA
4d. . HNGs W20 BPA
, 9.50% BPA , N,
BPA 78.33 %,
1.0
0.8
s 06
B 0.4
0.2
—— W20 —&— W20A —o—W20N —&—W20B
%0 20 m 60 80 100
t/h

co=60mg/L ; AC=10nmg; pH=7.0;25 0.2
2 BPA
FHg.2 Adrption equilibrium of BPA on the various activated carbons

2.3 BPA
W20 W20A W20N  W20B BPA
3 , 4 BPA
L

100

0 20 40 60 80 100
PG BE c/mg L

=20 9 mglL; AC=10nmg; pH=7.0;25 0.2
3 BPA
Fg.3 Adorption iothermsof BPA on the various activated carbons

Langmuir  Freundlich 2
D .
Langmuir
Ce 1 1
L _ 1 | 1
® " gk @
1Ce ) qe (rrg/l—)
(Mmg/Q) ; g (mg/g) ,
;K (L/mg) ,
Freundlich
INge :lnlnce+InKF 2
,Ce G (mglL)
(mg/g) ; Ke .
1/n ,
4 5 2
, 2
) 5.
(R)
) 5 JBPA ( W20A
) Langmuir R 0.99
, W20 W20N  W20B 1/n )
0.239 0.284 , W20A 0.708,
, WZ20A ,
( BET ), BPA W20 W20N

W20B , W20A
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* W20 4 W20A o W20N o W20B ¢ W20 4 W20A ©°W20N ©°W20B
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&0 0.6 — S50
3 =
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02
60
) 100 3.0 : . . ,
) 1 2 3 4 5
SR ce/mg-L! Ince
=20 90 nmglL; AC=10mg; pH=7.0; 25 =*0.2 =20 90 mglL; AC=10mg; pH=7.0; 25 =*0.2
4 Langmuir BPA 5 Feundich BPA
Fg.4 Adorption of BPA on the various activated Fg.5 Adorption of BPA on the various activated
carbons treated by Langmuir equation carbons treated by Freundich eguation
5 BPA
Table 5 Equilibrium i otherm congants of BPA adsorption on activated carbon sanples
Langmuir _Freundiich
an/mg- g~ KL-mgt R? Ke 1/n R
W20 476.19 0.219 0.9916 157. 67 0.284 0.9811
W20A 175. 44 0.010 0.9005 3.48 0.708 0.9874
W20N 526. 32 0. 500 0.99 1 223.77 0.239 0.9595
W20B 476.19 0.247 0.9936 167. 27 0.262 0.9984
, Freundich (]
, , H.BPA —H" - HBPA (3
, W20A HBPA" —H" _BPA™ (4)
,Langmuir W20N , 2
BPA , 526. 32 9t , T
mg/g, W20  W20B , i 91 (81 .
W20A , 175. 44 mg/g, - (doror-acceptor) , AC
3 , BPA
[24]
3 BPA (251 ’
BPA [ 2 5 ,HNG;
(3) (4)] BattisxToledo , pHB8.0 W20 BPA ,
BPA (3) , pH 9.0 , 1.27
BPA (4) , n'/g, BPA :
pH 7.0, BPA , (pHoze
, BPA 2 =1.50) , 9T
0.94 nm, , W20A )
2nm, ( ) 0.74 mmol/g,
BPA , Haydar ,
BPA , 168. 93 nmg/g ,
, W20A 0.10 mnol /g,
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1 22.83ﬁg/g 1

191. 76 mg/y  BPA :
(
BPA
Tt
BPA
NaOH
5 , ,

BPA ,

’ pszc
pH 7.0

4.95

Bautigar Toledo '
BPA
W20B

Seer)
NeOH

5 175.44ng/g

TT4T
[19])

W20B
7.42,

TtT

T4t
NaOH

N, (W20N)
, 526. 32 mg/g.

,W20N

43. 81 %( 3,

, W20N

(pH 7.0)
Tt

W20N

W20
BPA

6.44

PHx

W20N

BPA

) BPA

- ., W20

0. 32 mmol /g

136. 97 mg/g
BPA

2) 1
, W20

mo/g, 2
TT9T

0. 28 mnol /g (

476.19

28% )

, BPA

9T , BautigaToledo

[18]
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