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Hydrolysis behavior of AIN in aluminum dross
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Northeastern University, Shenyang 110819, China)

Abstract: The influences of reaction temperature and time and other factors on the hydrolysis of AIN in aluminum dross
were investigated by measuring the pH value of suspension and the AIN content in the reaction products. The results
show that ammonia will release from the solution of aluminum dross immersed in deionized water. At the same
hydrolysis temperature, pH value increases up to equilibrium with time prolonging. With increasing the hydrolysis
temperature, AIN in aluminum dross will react more thoroughly. At 298 K, the alteration of liquid-solid ratio will result in
the change of pH value, and stirring can accelerate the process to some extent, while the particle size has less effect on the
hydrolysis. Compared with AIN powder and AIN bulk ceramic, there are great differences in hydrolysis reaction activity
and products.
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Fig. 1 SEM images of aluminum dross: (a) Big particles;
(b) Small particles
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Fig. 2 Particle size distribution of aluminum dross
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Table 1 Chemical composition of aluminum dross ( mass

fraction, %)

Al Fe K Mg Si0O,
51.15 0.448 0.218 1.42 1.90
Na N Cl F
2.17 9.45 1.79 1.08
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Table 2 Thermodynamic parameters of substances

AIN+3NaOH=Na;AlO;+NH;1 (1)
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N Tl E T S A 3T B AG® )RR
IR AR

O e) T
HP(T)=A HP +[ | c,dT 3)
AH® =>"v,HP(T) 4)
298 AH!
S/ (T)=Shos+ [ c,dInT + ZT— (5)
AS® =>"v,S2(T) (6)
AG® = AH® —TASG® (7)
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Substance ¢ HE/(kI-mol ") 89 /(kJ-mol K ™")
AIN 32.267+22.686x103T-7.904x10°T ? (298.15-600 K) —-317.98 20.15
H,0 29.999+10.711x103T+0.335x10°T %(298.15-2 500 K) —241.81 188.72
Al(OH), 30.602+209.786x10 T (298.15-700 K) —1284.49 71.13
NH; 25.794+31.623x10°T+0.351x10°T * (298.15-800 K) —45.94 192.67
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Table 3  Relationship between Gibbs free energy and

temperature for reaction (2)

Temperature/K AG® /(kJ-mol ")
298 -219.153 0
323 —211.0490
348 —202.863 0
373 —194.587 8
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Fig. 3 Effect of temperature on pH value of suspension in

aluminium dross hydrolysis process
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Fig. 4 Effect of ratio of liquid to solid on pH value of

suspension in aluminium dross hydrolysis process
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Fig. 5 Effect of stirring rate on pH value of suspension in

aluminium dross hydrolysis process
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Table 4 Sieve analysis and AIN content of aluminium dross

Size/mm Aluminium dross content/% AIN content/%

0.18-0.25 9.79 3.62
0.15-0.18 19.38 6.66
0.12-0.15 20.29 17.84
0.088—-0.12 29.60 35.68
0.075—-0.088 14.41 52.26
<0.075 6.53 66.54
Total 100 27.68
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Fig. 6 Effect of particle size on pH value of suspension in

aluminium dross hydrolysis process
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Fig. 7 Effect of temperature on AIN content in aluminium

dross residue during hydrolysis process
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Fig. 8 Phase anylysis of aluminum dross and its hydrolyzed
products: (a) Aluminum dross; (b) Hydrolyzed products under
condition of 80 C for 24 h
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