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Abstract :Spherical lignin cation adsorption resin was obtained by two step method with black liquor of paper mill and characterized by
the Scanning electron microscopy ( SEM) and Fourier transform infrared spectrometry ( FTIR) . Firstly, the spherical lignin beads
were prepared with black liquor of paper mill by applying reverse-phase suspension poly merization technique, and the preparation
conditions were also optimized. The suitable conditions include 200 1/ min of stirring speed, 90 C of reaction te mperature, 1.0 h of
reaction time and use epoxy chloropropane(1.5 % by weight of lignin) as cross-linking agent, the ideal volume ratio between oil
phase and water phase was 311 by using kerosene oil as disperse phase , and the perfect dispersant agent was Tween 80(3 % by weight
of lignin) . Secondly, the spherical lignin cation adsorption resin was developed by grafting the acrylamide onto the back-bone of the
spherical lignin beads . The best concentration of acrylamide was 0. 72 mol/ L at ambient te mperature for 2. 0 h, and the ideal initiator
system was the Fenton reagent of H, O,/ Fe’* . Under the above conditions, the ion exchange capacity of the prepared resin could
reach 1.640 5 mmol/g.
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Table 1  Results of orthogonal tests
A % B/ h C/r* min~ ! D(O/W) 0.45~0.9mm
1 2.0 0.5 100 2.1 66 .64
2 2.0 1.0 200 3.1 0.31
3 2.0 2.0 300 4:1 59 .89
4 2.5 0.5 200 4.1 73 .45
5 2.5 1.0 300 301 75 .12
6 2.5 2.0 100 201 71 .01
7 3.0 0.5 300 301 94 .28
8 3.0 1.0 100 41 93 .87
9 3.0 2.0 200 21 91 .76
K1 65 .61 78 .12 77 .17 76 .47 —
K2 73 .19 79 .77 78 .45 79 .90 —
K3 93 .30 74 .22 76 .43 75 .74 —
R 27 .69 5.55 2.02 4.16 —
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Table 2 Effect of the initiators on the graft reaction

K,S, Og Fe?*/ H,0, H, 0,/ Fe*® H, 0,/ Ce**/ Fe**
/ mmol* g~ ! 0.9946 0.8650 1.5984 1.6405 0.9786
1) 0.72 mol/ L, 25°C
, s 1.640 5 mmol/ g, 20
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Fig.2 SEM photograph of spherical lignin beads
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IR spectrum of spherical lignin bead
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IR spectrum of lignin adsorption resin
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