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Standard enthalpies of reaction”

&E-D

Reaction T élj{) lgorof
CaCQ; (calcite) =Ca0O+CO, (g) + +1,782 CaCO,
ASH (pyrophyllite) —a-Al,0,+4Si0, (quartz) +H,0 (g) +224 ASH
AS,H, (kaolinite) —a-Al,04+ 2Si0, (quartz) + 2H,0 (g) +538 AS,H,
2FeQ - OH (goethite) »a-Fe,0,+H,0 (g) +254 FeO - OH
2Ca0 +Si0;, (quartz) —5-C,S —734 C.S
3Ca0+Si0, (quartz) =C.S h —495 CsS
3Ca0+a-Al,0;,—C,;A —27 CsA
6Ca0+ 2a-AlL,0;+ a-Fe,0,—C A,F —157 CeAF
4Ca0 + a-Al,Os+ a-Fe,0,—C,AF —105 CAF

Values for starting materials and products at 25T ai}rd 0.101 MPa, The value for C,AF is for 20C

Enthalpy of formation of 1kg of a Portland cement clinker”

{FE-2>
Starting materiais treated as Products treated as
Calcite 1.20kg CyS 0.673kg
Quartz 0.10kg B-C,S 0.133kg
Pyrophyllite 0.15kg C,A 0.118kyg
Kaolinite 0.04kg CeAF 0.064kg
"~ Goethite 0.03kg ca0 0.010kg
Component of reaction AH (kj)
CaC0,;—Ca0+CO, +2,138
© ASH(pyrophyllite) »a-ALO, + 4Si0, (quartz) + H,0 (g) +34
~ AS.H, (kaolinite) —a-A1L0, + 250, (quartz) + 2H,0 () +21
2FeO - OH (goethite) —»a-Fe,0,+H,0 (g) +9
3Ca0+Si0, (quartz) —»C,S —333
2Ca0+Si0, (quartz) —»5-C,S —98
3Ca0+a~-ALO,—C;A —3
 BCa0+2a-ALO, + a-Fe,0,—CoAF —7
Total +1,761
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Heat requirement in dry and wet process kilns(kj/kg of clinker)?

{FE-3

Dry* Wet
Theoretical heat requirement for chemical reactions 1,807 1,741
Evaporation of water 13 2,364
Heat lost in exit gases and dust 623 753
Heat lost in clinker 88 59
Heat lost in air from cooler 427 100
Heat lost by radiation and convection 348 682
Total 3,306 5,699

* Dry kiln with suspension preheater.
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