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Preparation of quaternary ammonium salt modified
sawdust chelate adsorbent and its U(V1) adsorption in
wastewater from uranium milling plant
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Abstract: The problem of processing uranium wastewater in the uranium milling plant was studied by preparing a kind
of quaternary ammonium salt chelate adsorbent (MS) to strengthen the effect of adsorbing uranium. The effects of
epichlorohydrin dosage, diethylenetriamine dosage, etherification reaction time, grafting reaction time on the
modification effect of sawdust and its U(VI) adsorption in wastewater were studied, and the optimal technological
conditions for preparing MS were gotten. And the MS was characterized and the modification mechanism of the
adsorbent was studied. The single factor test result shows that with the increase of ECH dosage, DETA dosage and
etherification reaction time, U(VI) adsorption increases and then decreases, and with the increase of grafting reaction
time, U(VI) adsorption increases and then keeps unchanged. The orthogonal test result shows that the largest effect for
U(VI) adsorption is etherification reaction time, then grafting reaction time, and the smallest effect for U(VI) adsorption
is ECH and DETA dosage. The technological parameters optimized by conducting orthogonal test for the U(VI)
adsorption are epichlorohydrin dosage of 10 mL, diethylenetriamine dosage of 6 mL, etherification reaction time of 1 h,
grafting reaction time of 4 h. Under this condition, the highest adsorption rate is 99.72% and the highest adsorption
capacity is 99.72 mg/g.
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Table 1 Orthogonal test results of effects of different factors on uranium removal rate

Test No. ECH dosage/mL DETA dosage/mL  Etherification time/h ~ Graft copolymerization time/h  Uranium removal rate/%

1 8 4 0.5 2 93.90
2 8 6 1 3 99.08
3 8 8 1.5 4 97.69
4 8 12 2 5 92.77
5 10 4 0.5 2 99.60
6 10 6 1 3 97.55
7 10 8 1.5 4 92.99
8 10 12 2 5 96.20
9 12 4 0.5 2 98.51
10 12 6 1 3 98.03
11 12 8 1.5 4 89.15
12 12 12 2 5 92.55
13 16 4 0.5 2 87.45
14 16 6 1 3 94.16
15 16 8 1.5 4 98.08
16 16 12 2 5 93.98
K 95.860 94.865 93.645 93.400
K 96.585 97.205 97.328 92.970
K; 94.560 94.478 96.640 97.325
Ky 93.418 93.875 92.810 96.727
R 3.167 3.330 4518 4.355
2 u(vID
Table 2 Supplement test results of effects of different factors on uranium removal rate
Test No. ECH dosage/ DETA dosage/  Etherification = Graft copolymerization Uranium Uranium capacity/
mL mL time/h time/h removal rate/% (mg-gh
1 10 6 1 4 99.82 99.82
2 10 6 1 4 99.64 99.64
3 10 6 1 4 99.69 99.69
U(VI) ( ) 99.72% 899 cm' [30] RS MS
99.72 mg/g
25
7 RS RS MS RS 1246 cm’'
3403 cm'' —OH —NH 1229 cm' 1263 cm'' Cc—
2905 cm'! C—H N 1229 cm’'
C—H (—CHs3) (—CHy)
1647 cm! 1263 cm’'
1376 cm! C—H 897 cm'! MS 1736 cm™'
B 4) o
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