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Sketch of high pressure and high temperature acid-rock reaction device
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Table 1  Weights of powder before and after reaction between 5 acid {luids and limestone powder
S B Hif R/ g NI B/ g
(17303 Bz /°C
1= 24 3+ 48 1# 2% 3% 48
95 10.034 6 10.027 9 10.1033 10.073 4 0.879 0 0.740 1 0.7325 0.722 3
BRI
150 10.101 4 10.1056 10.011 1 10.0699 0.736 4 0.703 3 0.683 8 0.669 6
95 10.042 1 10.004 5 10.008 2 10.100 6 1.037 3 0.902 4 0.774 6 0.745 4
A HLER R
150 10.078 0 10.058 2 10.069 2 10.058 6 0.858 6 0.723 2 0.712 9 0.688 0
’ 95 10.110 0 10.076 6 10.100 7 10.101 1 2.889 4 1.613 3 1.044 4 0.956 6
FLALMR
150 10.022 1 10.0019 10.090 0 10.044 3 1.2357 0.747 1 0.701 3 0.682 0
. 95 10.037 2 10.038 9 10.0094 10.034 2 1.389 1 1.040 0 0.907 9 0.797 7
Jie Bt 1R
150 10.033 4 10.0174 10.064 1 10.094 9 1.140 8 0.798 4 0.748 8 0.701 6
95 10.049 8 10.042 3 10.1009 10.045 3 1.773 8 1.285 4 1.082 8 0.998 5
b T 28 TR iR

150 10.014 9 10.076 6 10.106 3

10.033 4 1.610 4 1.0117 0.875 2 0.743 5
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Fig. 2 Dissolubility rates of different acids
in varied time intervals under 95°C
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Fig. 4 Influence degrees of temperature on dissolubility rates
of different acids in varied time intervals
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Experiments on solubility of different acidizing fluids to Syrian limestone

GAO Xiang', JIANG Jian-fang"?, WU Chuan®, LIU Guang-pu', LI Long'., JIANG Rui'
(1. Research Institute of Enhanced Oil Recovery , China University of Petroleum , Beijing 102249, China;
2. Key Laboratory of Ministry of Education in Petroleum Engineering s China University of Petroleum , Beijing 102249, China;
3. Oil Production Engineering Technology Institute, SINOPEC, Beijing 100083, China)

Abstract Acidizing stimulation treatment always plays a very important role in enhancement of the produc-
tion of oil and gas wells. Whether the characteristics of the chosen acid fluids used in the acidizing treatment
meet the quality of formation determines success of the treatment. With development for more than half cen-
tury. it has already evolved from conventional acids including normal hydrochloric acid and mud acid to re-
tarded acids including multicomponent acid fluid, emulsified acid fluid, gelled acid fluid and surface cross-
linked acid fluid. However, many of the unconventional oil and gas reservoirs are buried very deep, which
leads to the reaction temperature between acid and formation rock becomes higher. This can fasten the reac-
tion rate of acid and rock. decrease the effective distance of live acid, and lower the efficient acid fluids. The
final result is the stimulation treatment cannot remove the damage of near well-bore, increase the production
of oil and gas wells and reach the aim of deep-penetration. To solve the problems above, many researchers
made character evaluation of only 1 to 2 acid fluids and the temperature in the experiments is too limited,
which is not enough to many unconventional reservoirs. Besides, to retarded acids, exploring the reaction
mechanism from the perspective of molecular is essential.

Based on SY/T 6526 —2002 of “Method of Testing the Rate of Dynamic Reaction between Hydrochloric
Acid and Carbonate”,several experiments were conducted on the solubility of hydrochloric acid, organic acid
(hydrochloric acid combined with acetic acid), gelled acid, emulsified acid and surface cross-linked acid to
Syrian limestone powder by using acid - core reaction device under the conditions of high pressure and tem-
perature in laboratory. The results show that, (1) The solubility of five acidizing {luids to limestone is above
90% in 2 hours. (2) The solubility of hydrochloric acid and organic acid to limestone is stronger than other
three kinds of retarded acid. (3) Although the speed of dissolution of emulsified acid and surface cross-linked
acid is slow, correspondingly low solubility under 95°C, due to destruction of stability of emulsified acid un-
der the condition of higher temperature of 150°C , both the rate of dissolution and the solubility are highly en-
hanced. (4) In temporary condition, the inhibiting effect of “multiphase isolation” for H" is stronger than
high viscosity, and the more complex the linking between macromolecules is, the severer constraining effect
for H" will be. (5) The increase of temperature obviously speeds up the rate of dissolution, and has a great
effect on the solubility of gelled acid, emulsified acid and surface cross-linked acid, but not at all for normal
hydrochloric acid and organic acid. We obtained several different acidizing fluids’ reaction rates and solubility
values at different times under different temperatures, which would be helpful for the optimization of acidi-
zing fluid systems in oilfields.

Key words limestone, retarded acid, acid - core reaction, solubility
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