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Effects of CuSO, solution on water absorbent ability of
super absorbent polymers

DAI Xin, WANG Bai-tian

(Key Lab of Soil & Water Conservation Deserti fication Combating Ministry o f Education ,

Beijing Forestry University s Beijing 100083, China)

Abstract: [Objective] The research was made in order to discover the absorbent effects of super ab-
sorbent polymers on the heavy metal ions. [Method) The experiment studied the effects of water absorbent
rate,copper ion removal and secondary water absorbent rate with different dosages of super absorbent pol-
ymers(SAP)(0,2.5,5.0,7.5,10. 0 g/kg) for 20 mmol/L. CuSO, solution during 3 h,different concentra-
tions of CuSO, solutions (0,10,15,20,25 mmol/L) for the amount of 5. 0 g/kg dosage of SAP during 3 h
and different time (1,3,6,16,22 h) for 5.0 g/kg dosage of SAP in 20 mmol/L CuSO, solution. [Result]
The results showed that under the same conditions, with the increase of super absorbent polymers,the wa-
ter absorbent rate and the secondary water absorbent rate slightly increased. At the same time, the removal
rate of copper ions significantly improved. Meanwhile, with the increase of the concentration of CuSO, solu-
tions, the water absorbent rate and copper ion removal rate significantly reduced, the secondary water ab-
sorbent rate reduced slightly,and the SAP can still hold water. Different time for absorbent affected the

water absorbent rate,copper ion removal and secondary water absorbent rate obviously. The water absorb-
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ent rate reached the maximum at 3 h,after that,it reduced evidently. However, the copper ion removal rate

was always increasing and the secondary water absorbent rate reduced obviously. After 22 h for absorbent,

the SAP already lost the ability to hold water. [Conclusion) The super absorbent polymers is an ideal mate-

rial to remove copper,and the greater amount of super absorbent polymers is used,and the more time for

absorbing,the better the removal of copper ions is.
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Table 1 Effect of super absorbent polymers with different dosages on the

absorbent ability of 20 mmol/L. CuSO, solution during 3 h

B 5 PR 7K R XF TR AR R/
PRI &/ WK A5 H/ AT KA 5/ Y% BT RBRE/ % BT BB % (g g
(g kg V) (g g H Relative Removal rate Removal rate of Absorption rate

Amount of SAP Absorption rate absorption rate of copper ions copper ions per

after secondary

gram of SAP absorbing

0 0 0 0 0 0
2.5 12. 20 5.89 14.56 23.30 77.27
5.0 12.48 6.03 30.47 24. 38 79.19
7.5 12.93 6. 24 45. 69 24. 37 80.43
10.0 13. 38 6.46 59. 40 23.76 81. 27
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Table 2 Effect of super absorbent polymers with 5. 0 g/kg dosage on the absorbent ability of

CuSO, solution with different concentrations during 3 h

uSOL I/ B AAI BTy
CuSO: TR K P WMBOKAER/ Y% WETERE/Y WETRERE/% (gog

N ] (37 5%z / o« o1
(mmol « L™ WK/ (g e g D) Relative Removal rate Removal rate

Absorption rate

Concentration Absorption rate . . .
. absorption rate of copper ions of copper ions after secondary
of CuSO, .\ .
per gram of SAP absorbing

0 207.10 100. 00 0 0 197.77
10 23.54 11. 37 47.92 38. 34 99. 33
15 16.18 7.81 35.45 28. 36 92. 80
20 12.62 6.09 27.24 21.79 84.58
25 9.81 4.74 14. 87 11. 90 70.03

2.3 W7k B iE 3 4R 7K 5 R4 CuSO, B & B =G
TERKFNHER 5.0 g/kg, CuSO, B IRH &N B L 3,
%3 AEBABRET S5 0 g/kg RAFI 20 mmol/L CuSO, 7 ik U B i 5 I

20 mmol/L Z5#FF , W 7K B[] X £ 7K 551 5 i 8 S 1)

Table 3 Effect of super absorbent polymers with 5. 0 g/kg dosage on the absorbent ability of

CuS0O, solution with different concentrations during different time

B 58 BRAR I X TGRS
WK B 1] /h WERAERE/ (g e g” ) HIRTROKAE S/ % WEFRRE/ 0 WETFREERE % (geghH

The time Absorption Relative Removal rate Removal rate of Absorption rate
for absorbing rate absorption rate of copper ions copper ions per after secondary
gram of SAP absorbing

1 7.53 3. 64 6.68 5.34 144.63

3 10. 84 5.23 26. 39 21.11 87.19

9. 26 4.47 41. 22 32.98 14.12

16 4.70 2.27 57. 80 46. 24 1.94

22 3.42 1.65 63. 89 51. 11 1.43
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