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Abstract

The applicability of the waste pulp which produced in the paper recycling process as an adsorbent for the treatment of NiZ*
ion in wastewater has been investigated taking the initial concentration of adsorbate, temperature, the amount of adsorbent, and
solution pH as the experimental variables. In addition, the effect of the concentration of coexisting solute and pre-treatment of
adsorbent on the adsorbability of Ni?* ion were also examined. The electrokinetic potential of waste pulp was observed to be
positive below pH 7.8 and negative above this pH. The adsorption reaction of Ni*' ion reached its equilibrium within 4 hours
after the reaction was initiated and the adsorbed amount of adsorbate was found to increase with its initial concentration. The
adsorbability of Ni** was raised with temperature so that its adsorption reaction was considered to be exothermic, which was
substantiated by thermodynamic calculation. Also, the adsorbed amount of Ni?" was raised with the amount of waste pulp and
with pH in the range of pH 3~6. This behavior of the adsorption of Ni** according to the solution pH was well agreed with the
electrokinetic characteristics of waste pulp in solution. The amount of coexisting solute was observed to reversely affect on the
Ni?* adsorption onto waste pulp under the experimental conditions. With regard to the pre-treatment of adsorbent with NaOH,
the adsorbability of Ni%* was increased with the concentration of NaOH to a certain extent. However, it was found to decrease
contrarily when the concentration of NaOH became too high.
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Fig. 1. Variation of the electrokinetic potential of pulp particles
with pH.

&5 A3 F8% IAe|BEE pHY e
}-»] Electrokinetic Potential ¢ ¥&}& &2
3t Fig. 19 Z=ABIATE o258 & & e vkt
Lo] pH 7.8 olslllMe ko] AsME, a8y 1 o4
9] pHellM= &9 A2 A=Y e He=z #&
Aok WA, HEE Y] 45049 Isoelectric
Point & pH 7.8 #2% 22 FHetFHUth pHrt 7
Al mE HE R} T ko] Aske] e
plZt 24T A9 £F H'9| 5571 371 =it o
o] AR Yz BH FA3= HY ¢o] 458
2 st 4o AT 4 Yo ojgks YR pH
7} Fsdel uet Ag=rt el e %°“°ﬂ*‘1 T
% OH9 2893 Electrokinetic Potentlal
Fog sl He AR 1IY
23 2 7F87]4dollA Electrokinetic Potential®] 022
FHEsIY e AoE FEHY=, ol HEZ &
9] Electric Double Layer?] Compression®l 71913}
Aeg AlR"rh £, Electric Double Layer?] F7&
oo 4o2 HHEEHEY 257F AT u) o2 F
=7} Z713o] W}l Double Layer Thickness’t €015
o] FUAs} ZAsAl Frt. webr, 849 o] 7
}\Mﬂo]l,} 71—<§7]k1__§ ;Q.Q-EJD:] v o]‘_’ ks S OH o]
2.9] Tt AdEkA =AL o]l 71913k Electrokinetic
Potentialo] 02] ol Hsh= 2oz g 4 Ut

m\.l

F

Fl

Fl

1/ = [ekT/2e’N ycz7] > 0}



ik R Bl B EEE I IS VA BpK B i 61

50E4

40E4 O
s L 0]
“.‘i
5 30E4—
E | O
(8]
£
2 204
s
3
o L
w

0]
10E4 —
@]
OOE"O 1 | 1 | I | ! | 1
0.0E+0 2.0E-4 40E4 6.0E4 8.0E-4 1.0E3

Initial Conc. of Ni*'(M)

Fig. 2. Change of the equilibrium concentration of Ni** after
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{(temp.; 25°C, pH; 5.6, amount of adsorbent; 3 g/L).
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