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ICT 14 x 40 20g 100ml 1.2mot 171 3.5mo} 17!
7.2mot 17" 13.2mo} 1°!  HNO, 20C 4h.
12h
105°C ICTm-1 ICTm-2 ICTm-3  ICTm-4.
ICT 14 x 40 40g 150ml 13.2mot 17!
1h ICTm-5.
20g ICTm-5 4h
SQ203 230C 2h
2h 105°C
ICTm-6.
1.2
1 Boehm CO,
0.05mol 1=!  NaOH Na,CO; NaHCO; HCI 100ml
50.0ml CO,
1.00g 25°C 48h.
10.00ml HCI CO,
NaOH NaHCO; Na, CO;
NaOH HCI
2 pHps 7 0.1mot 17 'NaCl
pH pH pHpzc .-
pH pHpzc .
pH=7 pHpzc 2g
100ml pH 7 0.05mol 17'NaNO;
50.0ml CO,
25%C 48h pH pH pHezco pHrzc0
pH 0.05¢ 0.25g 0.5g 1.0g 2.5g S5g 48h
pH pHpyc -
3 BET QUAN-
TACHROME QUANTSORN 50mg 105°C
300C 2h 77K
BET 0—0.01 0.01—0.40
0.40—0.95
35cm? mol 7! 8
1.3
1 Ca?* 50ml 1.00mmot 1-'  Ca NO; , pH=7
0.100¢g 40ml 0.02mot 17" EDTA

Ca2+
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2 PH** 50ml 18.5mg 1='  Pb NO; , pH=2
0.100g ) Ph** PE-
703 .
3 PH** Pb NO; , pH=2
50ml 0.100¢g ICTm-5 ICT14 x 40
PbZ +
120mg 17! CaCO; Pb NO; , pH=2
50ml 0.100¢g ICTm-5
PhH** ) Ca’* Mg
PbZ +
2.1
Boehm pHpzc
1. 1
pHpzc
1
Table 1 Physical and chemical parameters of activated carbons
1 1 1 1 pHPZC 2 1 1 1
mmot g7° mmol g=  mmol g7 mmot g~ m* g~ mg g~ mt g~
1 ICTm-1 0.14 0.11 0.18 0.23 6.85 805 — —
2 1CTm-2 0.15 0.12 0.22 0.26 6.75 777 — —
3 1CTm-3 0.17 0.13 0.31 0.22 6.60 751 — —
4 ICTm-4 0.20 0.18 0.35 0.18 5.94 735 — —
5 ICTm-5 1.51 0.16 0.33 0.13 2.35 546 — —
6 ICTm-6 0.44 0.28 0.50 0.31 4.87 603 — —
7 GH16 0.03 0.02 0.09 0.93 9.53 939 930 150
8 GH11 0.04 0.04 0.14 0.55 9.56 1006 1125 194
9 GAC3 0.03 0.05 0.12 0.66 9.14 1424 1104 213
10 ICT14 x 40 0.06 0.05 0.03 0.51 10.52 850 920 130
11 GAC5 0.08 0.09 0.13 0.39 8.98 994 847 151
12 7J15 0.04 0.04 0.19 0.45 9.11 809 805 140
13 GACT 0.05 0.10 0.09 0.79 8.89 677 620 55
1
pHpzc
ICTm-5 5# pHpc . ICTm-5

pHpzc
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Fig. 1 pHpyc value using mass titration
2.2
221  Ca*
Ca2+ Mg2+
Ca2+ Mg2+
0.1g 50ml Immot 171 Ca’* 2 2
ICTm-5 5* ICTm-6 6"
CaZ+
ICTm-5 2.0meq g~ ! 1.51mmot g~!
732
4.5meq g7 . 0.5mmol 17! ICTm-5  Ca’*
0.25mmot g~!
2 Ca®*
Table 2 Adsorption of Ca>* on activated carbon
* 1 2 3 4 5 6 7 8 9 10 11 12 13
/mmot 17! 0.94 0.92 0.9 0.8 0.50 0.72 0.96 1.00 0.98 0.98 0.95 1.00 0.97
/mmot 171 0.03 0.04 0.05 0.06 0.25 0.14 0.02 0 0.01 0.01 0.03 0 0.02
* 1 1.00mmot 171,
C32+ C8.2+
¢ N—coo- ¢ H—coo., c
a

= +Ca2r— =
C00- ! H—co0”
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Fig. 2 The relationship between carboxyl content and Ca?* adsorption
2.2.2  Pb?
pH Pb 1l
pH=2 Pb I
Pb I_l sz + 10
Pb** 3. 3 Pb**
Ca’* ICTm-5 5* Ph**
3 Ph*
Table 3  Comparison of adsorption of Ph?* on activated carbon
* 1 2 3 4 5 6 7 8 9 10
/mg 17! 18 17.5 17.5 17 9.0 15.5 18.5 18.5 18.5 18.5
* 9 ZJ15 1 18.5mg 171,
Pb?* 3 3 ICTm-5
ICT 14 x 40 ICT 14x40  Pb’*
0.015mg g~! ICTm-5
150mg ¢~ Ph**
10°
5
4+
s
o + ICTm - SE ¥k
32 OICTm - S M
= N P i ATCT 14 x40 M4
o . A
0 1 2 3 4 3
lgCorpeg 17"
3 Ph**
Fig. 3 Adsorption isotherm of Pb** onto activated carbon
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C a2 + M gZ + Pb2 +
PH** 3—4 ) PhH**
C a2 + M gZ +
1
pHpzc
2 Ph**
sz +
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SURFACE CHARACTERISTICS OF MODIFIED ACTIVATED CARBONS
AND ITS ADSORPTION PERFORMANCE OF HEAVY METAL IONS

Fan Yanzhen Wang Baozhen Wang Lin Yu Min
Harbin Institute of Technology ~Harbin 150001

ABSTRACT

The surface chemistry properties of activated carbons have significant influence on its adsorption
performance. The purpose of studies on the surface modification of activated carbon lies in making
clear the effect of chemical factors in order to provide the basis for carbon choosing and the direction
of carbon activation and modification. The influence of surface modification on the physical and
chemistry properties of activated carbons and the adsorption performance was demonstrated in this
paper. The results showed that the acid surface functional groups of activated carbon increased con-
siderably after oxidation with nitric acid. The carbon surface was structurally destroyed and became
more hydrophilic with low pHpyc value and low surface area. Therefore the adsorption performance
of modified carbon was seriously affected while the adsorption capacities of heavy metal ions like
Ph** increased considerably.

Keywords activated carbon modification nitric acid functional groups adsorption.



