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Hydrolysis and hydrocarbon generation of mixed fatty acid
esters catalyzed by natural minerals

ZHANG Zai-long, ZHANG Yi, ZHANG Hui, MA Shu-jie, LI Xiao-xia

( College of Chemistry and Chemical Engineering in China University of Petroleum , Qingdao 266555, China)

Abstract: The mixed ester consisting of palmitic acid methyl ester and tetradecanoic acid methyl ester was chosen as the model
reaction compound. The influencing factors of its hydrolysis and hydrocarbon-generating reaction catalyzed by minerals at low
temperature and low pressure were studied. The hydrolysis and hydrocarbon generation of mixed ester catalyzed by six kinds of
natural minerals and seven kinds of immature source rocks at low temperature were investigated. The natural minerals were as-
sociated with immature source rocks in this reaction. Furthermore, the effect of different ratios of clay minerals and carbonate
minerals on hydrolysis and hydrocarbon generation of mixed ester catalyzed by minerals was investigated. The results show that
the tendency of hydrolysis and hydrocarbon generation rate of mixed ester catalyzed by immature oil source rocks is similar to
the weighted contents of six kinds of natural minerals. Different ratios of carbonate minerals and clay minerals show the different
catalytic efficiency. When the mass ratio is 1: 1, the composite minerals reach the highest hydrocarbon-generating efficiency.
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Table 1 Hydrolysis rate and hydrocarbon generation rate of mixed esters catalyzed by natural

minerals at low temperature and different activation time %
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WE kg AR

KR HiEE KR ERE

KR AR KRR AR KEE ERE

12h 11.38  0.18 7.55 0.21 6.35
18 h 23.15  0.35 9.20 0. 40 11. 81
24 h 39.53 0.70 13.49  0.77 18.98

3.59 0.04 6.10 0.20 7.01 0.27
5.35 0.14 9.64 0.38 10.92  0.52
6. 66 0.30 12.14 0.84 12.33  0.95
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Table 2 Mineral compositions with hydrolysis rate and hydrocarbon generation rate of
mixed esters catalyzed by immature source rocks at low temperature %
KAGEE ARE ERE ThER mivkmE iR
e ST gt BE MBA HZE BRT KET AR
KissE 1640 0.12 45 13 32 4 0 0 % 65. 24 89. 82
L] A RE 1500 0.10 52 9 10 0 7 0 90 62.15 76. 54
W RE 10. 51 0.08 11 8 7 31 0 0 57 32.33 52.08
HALERE 15.34  0.09 44 17 5 6 0 0 72 53.55 61.36
ILBUEHE 10.76  0.10 7 8 19 36 0 4 74 38.25 71.18
KPHBE 22.33 0.06 59 20 0 0 0 0 79 63.8 65.8
HEF R 15.72  0.13 38 11 30 0 1 0 80 55.21 77.38
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Fig.2 Association graph about hydrolysis rate of mixed
esters catalyzed by natural minerals compositions and

immature source rocks
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Fig.3 Association graph about hydrocarbon generation
rate of mixed esters catalyzed by natural minerals and
mineral compositions
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Fig.4 Effect of clay minerals and carbonate minerals in
different ratio on mixed esters hydrolysis
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Fig.5 Effect of clay minerals and carbonate minerals
in different ratio on mixed esters hydrocarbon generation
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Fig.6 Relations of mixed esters hydrolysis rate and
clay minerals and carbonate minerals in different ratio
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in different ratio
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