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Detection of ultrasonic induced free radicals
in sodium aluminate liquor

LIU Ji-bo, CHEN Qi-yuan, ZHANG Mu-qun, YIN Zhou-lan, ZHANG Ping-min
(1. Zhengzhou Light Metal Research Institute China Aluminium Corporation,
Zhengzhou 450041, China;

2. College of Chemistry and Chemical Engineering, Central South University,
Changsha 410083, China)

Abstract: In order to probe the mechanism of ultrasonic intensification on gibbsite precipitation process from sodi-
um aluminate liquor, the ultrasonic induced hydroxyl free radicals was detected by electron spin resonance (ESR)
spectroscopy using DMPO (5, 5-dimethyl-1-pyrroline-N-oxide) as a spin trap. The relationship of ultrasonic induced
« OH free radical with ultrasonic processing time and the concentration of sodium aluminate liquor were discussed.
The results show that « OH free radicals can be only produced in relative diluted sodiuym aluminate liquor. With the
processing time prolonging, the yield of ultrasonic induced * OH free radical increases, but the yield does not
change when the processing time is longer than 10 min,
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Fig.1 Schematic diagram of equipment for
ultrasonic processing
@— Utrasonic probe; @—Inlet for inert gas;
@— Liquor for processing; @-—Rubber plug;
® —Cooling water; ®—Inlet for cooling water;

(D—0Outlet for inert gas; @—Outlet for cooling water
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Fig.2 ESR spectrums of
sodium aluminate liquor
(a)—With ultrasonic processing;

(b)—Without ultrasonic processing
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Fig.3 ESR spectrums of
DMPO-HO + in references

(a)—In Fenton reaction system'7;

(b)—In water by ultrasonic processing**]
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Fig.4 ESR spectrums in various
ultrasonic processing time
(a)—3 min; (b)—10 min; (¢)—15 min
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Fig. 6 ESR spectrum of concentrated sodium

aluminate liquor by ultrasonic processing
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