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Effect of Temperature and Exchanging Frequency of Electrode

on Al;; Polymer Formation by Electrolysis
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Abstract: Alj; was formed by electrolysis method, using AICl; as raw material, Pt as electrodes. The effects of

electrolyte temperature and the exchange frequency of the anode and the cathode on the synthesis speed of Alj,,

the ratio of Alj; in total Al and the electrolysis time needed were studied. The results show that, at the beginning

of the electrolysis, the synthesis speed of Al;; and the ratio of Alj; in total Al increase as the electrolyte

temperature rises, but decrease later; proper exchanging frequency of the electrodes could remove the passivation

of the electrodes led by the aggradation of Al;;on the surface of the anode, thus, enhanced the synthesis speed of

Alj; and the ratio of Alj; in total Al reduced the electrolysis time needed. Under the optimal conditions, the

liquid product of high quality with basicity of 82.1% and Al;; polymer accounted for 92.6% of total Al was

successfully prepare.
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(1) electrolytic cell; (2) electrolyte; (3) churn-dasher;
(4) vent; (5) Pt electrodes; (6) feed-in hole;
(7) eduction hole; (8) pH meter
BT AR R AL, S5 505 17 18]
Fig.1 Sketch of experimental setup for Alj; production by

electrolysis
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Fig.2 Schematic diagram for the formation of Al;
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Fig.3 Basic structure of Al; in Keggin-Al;; model
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Table 1 Change of Al;; in electrolysis process at 25 °C

Monomeric

pHvalue  Basicity /% ol L) Aly; / (mol - 1Y)
251 10.2 0.427 0.032
2.64 15.8 0.369 0.099
2.79 37.1 0.285 0.190
2.92 489 0.177 0.228
3.00 62.6 0.091 0.290
3.13 70.0 0.058 0.351
3.56 715 0.033 0.379
3.67 82.0 0.024 0.418
3.81 86.5 0.016 0.400
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Table 2 Change of Al; in electrolysis process at 60 °C

Monomeric

pHovalue  Basicity /% ol L) Al / (mol - L7
258 113 0.459 —
2.66 162 0.384 0.086
2.70 34.6 0.306 0.131
2.88 46.8 0.199 0215
3.09 64.0 0.115 0.293
3.18 714 0.075 0356
357 782 0.021 0415
3.68 822 0.009 0.423
3.80 85.9 — 0.406
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Fig.6 Al NMR spectra of electrolyte at different

exchanging frequency of the electrodes

Bl /D | 0 PR L A AR A B A B LR 1 UK H i
JIT 5 B ] g5 2 AR 110 min, AS 2 [ % H AR R A BT
T B TA] A — 2 | (FL I 2 P AR B 3 400 538 114 2k 22 15
FL ik T e B T) R R RO 24 50 Hz 38 i
FEF R B | F A BT 5 B ) e 1 ) 740 min, HO AR
Bl A

X R TE LA R R Y R B S TRk
UURUA 8 Al B BE AR 25 11 S s A8 S BA AR | iy [
PEAR - BT BT | (H A B R R R AR 2
T o R AR 4G 17 ) R B )RR | B A B
Jir A 1 ARG 8 722 s B A, 7 %K 1 i) e s 1) 7 g T
it 20 Al TR B BH AR 2% 1 1 5 350 0 vk L B
JBV% | RIS A At Ak () A i R A B R
T eE AR A8 1 ) R S ) St b | T AR I BH A
FEUM Y ALy 12T B /D | G A H fiff 3 T I 7% ok b
5y, M WA A A R R B AR A B 1 R R AL,
TR 3] IH A 2 T T 2500 R R Ak 1 B 4 LR T
[CEEN B & SRy N T N S R (ER I EES
P i ot 2 P R R B 0 e T A B R R R PR
Uit LSO SRR S FELRCFE AR R T DY 2 T R
ot [ A A SRR e P AR /N | R R AR R A B
& 1 BH P F AR B A AR A G 0 VU AL, VR BE R
Al 5 BRI HRE BT TR, Kl 6 FIER 3 14

®3 HMEBRNES Al, &8 X B#EREHE 0

Table 3 Effect of exchanging frequency of the electrodes on Al;; content and electrolysis time

Exchanging frequency / min™ 0 0.1 1 2 3 000
Alj3 / (mol - L) 0.356 0.428 0.463 0.432 0.210
Ratio of Alj; in total Al / % 71.2 85.6 92.6 86.2 42.0
Electrolysis time needed / min 249 150 110 138 740
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