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Thermo-decomposition Characteristics of K,CO3; Used as Composite Decoy Additive
LI Xiao-xia GUO Yu-xiang

(Key Lab of Infrared and Low Temperature Plasma of Anhui Province, Electronic Engineering Institute, Hefei 230037)

Abstract To investigate the feasibility of K,CO; to be used as additive of infrared/radar composite decoy,
thermo-decomposition characteristics of K,CO; at 293~1 473K were measured by TG-DSC, and free electron density and
enthalpy of K,COjs at 2 200~2 600K were calculated by CEA (Chemical Equilibrium with Application) . The results show that
decomposition enthalpy of K,CO5 at 293~1 473K is -595.7kJ/mol. And the thermo-decomposition products of K,COs at 2 200~2
600K is mainly composed of K gas, while the degree of free electron densities are 10°°~10?', and heat needed is 1 147.0~1 179.6

kJ/mol. The results help to a furth study on optimal formula and thermo-ionization characteristics of IR/Radar composite decoy.
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Tab.l Enthalpies of K,CO;heated in air
1 200°C DSC T T/ H H
. . /C C / kl-mol' / KJ-mol'
1142°C 90.02% 1 768~1233 984 9.68
0,002 2 890.7~904.4  898.6 144 -595.7
1 3 973.6~1093.6 10392 -584.6
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Fig.1 TG and DrTG curves of K,COj heated in air
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Fig.2 DSC curve of K,CO; heated in air
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Tab. 3 Free electron density of of K,COs
T/K 2200 2300 2400 2500 2600
. s nex10"/m” 233 38 581 910 136
1.033 K,CO o
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Tab.2 Moles of thermo-decomposition products of K,CO,
T/K 2200 2300 2400 2500 2600
n.x10* 0.7 12 1.9 3.1 438
Ncoz 0.29 0.28 0.27 0.26 0.24
Nk 0.52 0.53 0.53 0.53 0.52 K,COs
Nko 0.05 0.05 0.05 0.05 0.04
Nkacos 0.01 - - _ _ .
Nk20 0.01 - - - - CEA
Nos 0.12 0.12 0.13 0.13 0.14
Nco - 0.01 0.02 0.03 0.04 HYy,
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Tab.4 Thermo-decomposition enthalpies of K,CO; ’
T/K 2200 2300 2400 2500 2600 1. ,2006,21(6):18-21.
HY,, () -kg') -97.87 9894 26948 45586 674.00 ;3] . CSNO;
M 4128 4059 4021 39.85 39.44
AH/(KJ - mol™) 1147.00 115502 1161.84 1169.17 1177.59 [J1 »2008(1):29-31.
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1 KyCO; 293~1473K -595.7
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600K K
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