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Adiabatic temperature calculation and verification of NiO/Al

aluminothermic system by computer simulation
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(1. Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
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Abstract: Based on the thermodynamic theory, the adiabatic temperature of NiO/Al aluminothermic system was
calculated by computer numeral simulations. The results show that the adiabatic temperature is equal to the boiling
point of Ni element (3156 K) when the preheat temperature is below 2790 K. That is to say, to preheat reactants
only increases the gasification rate of Ni element. The results also indicate that the just concentration of Al, Os

diluting agent has little effect on the adiabatic temperature of NiO/Al aluminothermic system, which corresponds to

phase transformation temperatures of productions.
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Fig. 1 Relationship between adiabatic and preheat

temperatures of NiO/Al aluminothermic system

ARITJEL AL R AT LA R A% ) R AR X SR
AR IER TN D A R S B P T N
IO ) 55 A B A X Ak i L FE P A AR B . O g A
PREEA EEE . B 2 5 NiO/ALIK R R
SR 5 SR ) A X B S AR e &R .
ATLAE . (e B — SORR AR R T 4 3
55 W) JCRH A8 LR A 5% A uE T SR A AT SR i
2k, 933 K Je 2790 K 40510 AL AR 5 L B IR
DEWITE X L6 B2 T . B 0 B AR 6 ROk R e A R
A, R RN . TERR LT BEAT ROV . R AR
BN, EABR T 0 380 ) 22 4 PGl E AL i 2 il —FR
Ni Z& % . MRAESCHR 10 ] 45 A T 55 A0 A2 % A 3 1Y
Jrik s iR R . ARAT AN [ BB E T 7 40 Ni 2%
KW HAXT R, AnlE 3 s .

1500}
1200}
900} 2790K—5
600l 933K .
l P <3156 K
' 2327K

op -~ 1728 K ‘
—300} 1273 K ¢
—600} J
—900}

-1200 I L L I I L L L
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Temperature / K

300F

Enthalpy / (kJ-mol™)

-~ Reactants
—— Productions

B 2 NiO/AL &R A4 16 A8 B4 B =W 4 1)
AR FAKS 5 3 A8 A R

Fig. 2 Enthalpy — temperature plot of NiO/ Al aluminothermic system
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Table 1 Phase transformation temperatures of the products and the relative molar ratio of Al, O;diluting agent
Temperature / K 3156 2327 1728 1273
Molar ratio of Al,O;
0~2 16~22 37~38 52~57

diluting agent/ %

Meaning

Ent

halpy of phase transformation/ (k] * mol~!) Boiling:374. 53

Boiling point of Ni Melting point of Al;O3

Melting: 1620. 57

Phase transformation
Melting point of Ni )
point of Al O3 :a—>y

Melting:430. 12 Phase transformation:21. 90
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preheat temperature for self-propagating system
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