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Preparation of Poly Aluminium Ferric Coagulation
Agent by Waste Aluminium Foil and Mill Scale

LIYing, ZHOU Ting, SHANG Ping
(College of Marine Science and Engineering, Tianjin University of Science & Technology , Tianjin 300457 ,China)

Abstract: Used waste aluminium foil and mill scale as the raw material, Fe-Al compossite flocculants were prepared though
the acid dissolution, polymerization, and complex reaction, at the same time the orthogonal experiment was designed to de-
termine the best combination of the synthesis. The effect of the dosage, deposition time and pH on the coagulation of this
composite flocculants was studied. The result shows that the water treatment efficiency of the product PAFS is much higher

than the product PAFC, and it’s equilibrium time of flocculation reaction is only 1 h, the appropriate reaction conditions of

pH is from 6 to 9, the removal ration of turbidity can reach more than 98% under the best conditions.

Keywords: waste aluminium foil; waste mill scale; flocculant; PAFC; PAFS
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Tab.1 Factors and levels for orthogonal test

K (A) BRI/ /g (B) Vaw : Vi (C) BA RN
1 2.8/13 1:1 R
2 2.8/2.7 1:2 R I
3 1.4/2.7 1:3 i
A N AT X TS 4 T IR S W A B I L

JErr M Za, BRI AR R Z [ 1 2 A il 2.
122 F A 454k (PAFS)

sl 12,1 §lgE ik, B ER A T IRV S,
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2 HERGITiE

2.1 PAFCEZ&HIHFLWERHHT
211 7 S SR E oM

PSR 1 e B IE S S0 40 B AN [
IR A FACEET= A, TS i LB I s 2 8,
PLr= i ok AR IE S SE BG4S SR LR 2, AR A 7 22
OYMTEE R ILER 3. Gl A F R HIS M Rb KR
{H Foo1(2,2) =99, Foo5(2,2) =19, 3 2 T LA
B Fa Fp¥IKT 99, B A &M B HEWNE S
BB DR R R B 15 19<Fe<99, Bl C
DR 2856 7 (R RS 2 S35 1) 4T 7= o L s, i



2011 4E 8 A 4, SF. MRS . RIS Fh kA A SRR <41 -

2203 BTk 5 55 AL R R 2R BE ) AR PR ) &
IR RN - 08 5 /K ARFR LG > Bk /4R 9 o 1t >
AT A Bl i X — 48 bR, B2 2R e
BRI E TN AsBIC.

F2 EXIWESLER
Tab.2 Results of production rate for orthogonal test

S A B C FER Y/ (mL-g )

1 1 1 1 16.83

2 1 2 2 13.17

3 1 3 3 10.00

4 2 1 2 13.27

5 2 2 3 10.91

6 2 3 1 8.55

7 3 1 3 16.10

8 3 2 1 14.15

9 3 3 2 10.24
K 40.00 4620  39.53
K, 3270 3823 36.68
K; 4049 2879  37.01
Wz 7.76 17.41 2.52
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Tab.3 Analysis of variance for orthogonal test

K Nl At Bz F P
A 12.589 7 2 62949  217.063 8 ok
B 50.637 7 2 253189  873.0655 ok
C 1.619 4 2 0.809 7 27.920 7 *

R 0.058 2 0.029

BA 1489212 8

e e AL E S IS Al
2,12 Bk ST
58 ZLEEDTIE 5 /KRR Vs R, 43531 6E

HEBRR, 453 4.
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Tab.4 Turbidity removal ratio of water treatment
performances for orthogonal test

LS A B C R BR A%

1 1 1 1 85.20

2 1 2 2 90.58

3 1 3 3 89.20

4 2 1 2 98.88

5 2 2 3 90.68

6 2 3 1 93.69

7 3 1 3 93.50

8 3 2 1 93.00

9 3 3 2 87.67
K 26498 27758 27189
K, 28325 27426 27713
K; 27417 27056 27338
W2z 0.1827  0.0702  0.0524
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Tab.S Comparison on settlement performance of PAFC under different polymerization conditions

(A) (B) (©) o . R EY NI NN
KRS pwpmuiie e v gemmgte PPN s bmin D
21 2.8/1.3 1:2 R 13.17 90.58 <20 5
4 2.8/2.7 1:1 R 13.27 98.88 <20 5
o 1.4/2.7 1:3 T I 10.24 87.67 <20 Uiy S NL AT
1# 2.8/1.3 1:1 R 16.83 85.20 <20 U Y NL AT
6 2.8/2.7 1:3 I 8.55 93.69 35 SURET
8t 1.4/2.7 1:2 R 14.15 93.00 <20 LE S YU NL AT
3# 2.8/1.3 1:3 ¢ 10.00 89.20 <20 5
54 2.8/2.7 1:2 Wi 10.91 90.68 25 5
7H# 1.4/2.7 1:1 ¢ 16.10 93.50 <20 FRER /B R
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Fig.1 Effect of FAFC’s dosage on turbidity removal rate
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Fig.2 Effect of PAFS’s dosage on turbidity removal rate
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Fig.3 Effect of deposition time on turbidity removal rate
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Fig.4 Effect of pH on turbidity removal rate
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