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Development and Application of A Hardening Agent
for Asphaltic Heavy Oil in Drilling Fluid

Jin Junbin',Yang Shunhui' ,Zhang Hongbao' ,Ren Liwei’ ,Song Zhaohui'

(1. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, China; 2. Drilling Divi-
ston of Sinopec Oilfield Service Corporation, Beijing,100101, China)

Abstract: To decrease drilling fluid contamination caused by asphaltic heavy oil influx,a hardening a-
gent LYJ-5 was developed based on the chemical theory that asphalt get harder after oxidation. Solidifying
test was conducted in drilling fluid environment,the effect of temperature and pressure on solidifying per-
formance was evaluated,then the selected hardening agent was applied in oilfield. LY]-5 could increase the
softening point of asphalt from 52 ‘C to 127 ‘C and the softening point temperature was raised by 52 ‘C in
drill fluid and 75 “C without drilling fluid respectively. Its application in Well F17 showed the contaminated
drilling fluid volume per hour decreased by 19. 15% after adding LYJ-5,solidifying and accumulation of as-
phalt was observed at outlet, making wire line logging and casing running smooth. It was concluded from
comprehensive study that LYJ-5 could increase the softening point of asphaltic heavy oil significantly, re-
duce the drilling fluid contamination caused by asphaltic heavy oil,and could guarantee safety drilling in as-
phaltic heavy oil bearing formation.
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Table 1 Performance evaluation and comparison of different

hardening agents

Wi IR - SR R P RHEL LD iﬂg AL ?Kﬁg)ﬁ
GERG AR B &3 REE/CC O mFREI/h 42 /°C
LYJ-1 1 5.0 1.25 120 4 4.0
LYJ-2 1 10.0 2.50 120 2 4.0
LYJ-3 1 5.0 1.25 140 2 14.0
LYJ-4 1 5.0 1.25 120 4 3.0
A LYJ-4 1 4.0 120 4 7.0
LYJ-5 1 2.5 120 4 21. 0
LYJ-6 1 20.0 5.00 120 4 23.0
LY]-8 1 5.0 110 4 19.0
LY]-2 1 10.0 120 4 17.0
LYJ-5 1 2.5 120 4 41.0
B LY]-6 1  20.0 500 120 4 19.5
LYJ-7 1 10. 0 100 4 2.0
LY]-8 1 10.0 100 4 33.0
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Fig. 1 Solidifying performance with 20% of LYJ-5
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Fig. 2 Solidifying performance with 40% of LYJ-5
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Fig. 3 Solidifying performance with 60% of LYJ-5
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Table 2 Laboratory test result on heavy oil of Oilfield YD
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LYJ-5 1 1.6 120 4 75
LY]-5 1 1.7 1.7 120 2 32 25
LYJ-5 1 3.3 3.3 120 1 52 35
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Table 3 Properties and components of asphaltic heavy oil be-

fore and after solidifying
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Table 4 Safety assessment of LYJ-5

g A ] /b J£ 73/ MPa B /°C
5 0. 65 29
10 0.75 51
15 1.40 95
20 1.37 121
30 1.25 128
50 0.97 137
70 0.76 140
90 0. 65 141
130 0. 65 141
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Table S Comparison of fluid contamination before and after

hardening agent added
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Table 6 Comparison of gas logging abnormal values before
and after adding hardening agent
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Table 7 Comparison of drilling fluid properties before and
after adding hardening agent
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