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Experimental study on preparation and application of polymeric aluminum
ferric calcium chloride from coal gangue
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(School of Earth Science and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, P. R. China)

Abstract: Using coal gangue as raw material, high-efficiency inorganic polymer flocculant polymeric
aluminum ferric calcium chloride (PAFCC) was prepared through high-temperature roasting, acid
precipitation, polymerization, and maturation. The effects of PAFCC preparation conditions on turbidity,
COD and UVjs, removal rate were studied by single factor experiments. The results showed that the
optimum polymerization conditions of PAFCC were pH 2, polymerization temperature 60 °C,
polymerization time 5 h, and curing at 40 C for 28 h. The coagulation results showed that the prepared
PAFCC had excellent removal effect on turbidity, reaching 95. 70%, and had a certain removal effect on
COD and UV, » and the removal rates reached 47. 51% and 45. 98% , respectively. The coagulation results
of the refining wastewater showed that PAFCC had a good removal effect on turbidity and total
phosphorus, while it had a certain removal effect on COD and ammonia nitrogen, and the effect was
significantly better than traditional PAC.
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Table 1 Optimal coagulation conditions for PAFCC and PAC

e Bms/(mg - LY #ids pHAE FrE Y [E] /min
PAFCC 110 7~9 10
PAC 150 8~9 15

PEPE &5 143 /3 (300 r/min) 1 min, 973
(150 r/min) 3 min. 8 & (40 r/min) 8 min, FF &
10 minf5, PAFCC RI iyt B L BR#IA 2] 950 LA |
PAC 7¢ # B 15 min J5 15 8] 5 2, B 2 B R
70%~85% . MIRES R K 1 a] LIAEH, PAFCC
P2/ AR AAR ; BLAE T B 3 PR % 50, 2
PRUTRE IR ; pH S ) AL BSR4

BRI MERE R K £ B RB B oK
IR IR IK AEI AT HEVS K 5 A E KA QiR 4y
S DRl BRIl R K AT LATE K T B —
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mg/L. TP 24 10. 56 mg/L, 3 #4E PAFCC,PAC #%
FEIRBE S B AT NS e AR S5 a2 2 R,

% 2 PAFCC K PAC XL 7K B4 IR SR 3t B &

Table 2 Comparison of treatment effect of PAFCC and PAC on effluent from refinery wastewater

. . Fl 4% COD/ COD 2% FIRER/ HA % A TP/ TP %
B Ak /NTU
(mg+ L) B/ %% (mg+ L1 B/ % (mg+L™D B/ %
PAFCC 0.8 2 487. 65 47.09 3524.11 6. 67 2.55 75. 85
PAC 3.4 2 772.99 41. 02 3 559. 66 5. 67 3.91 62. 97

H % 2 Al %0, PAFCC XA K i . COD. &
M TP B L BRECR BT PAC, JUHEAE i &
COD 2 & 77 i » PAFCC M b PAC A T 1R K A 42
Tho AEM BRI 1 . PAFCC WAL K H %% 52 28 i
50T R P A B ACR AE PAC AR, AE R BR
COD J7 T » JREEF A A 1) A 27 J5 B = 2 2 g o el
AL, COD & T B A LY 5 o LA TR
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BEVE R T LR df 1 2 7 W o b, v R R 4 XL R 2
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Prab PR AR I A R IVE T . 7R S SRR
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