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Feasibility study on acidification of volcanic rocks
in Huizhou Sag,Pearl River Mouth Basin
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Abstract: To improve the low productivity and acidification feasibility of volcanic rock reservoirs in Huizhou Sag, Pearl
River Mouth Basin, we analyze the characteristics of the target reservoir. The lithology is mainly andesite with a tight core,
low porosity, low permeability, and high temperature. Through the research on the high—temperature-resistant and strongly
corrosive acid solution systems, we select an acid solution system with a 40.29%-61.29% corrosion rate of rock debris, and
the main agent is composed of 12% hydrochloric acid and 30% organic fluorosilicic acid. A corrosion inhibitor that is resis-
tant to as high as 180 °C and consists of 4% HZ-1 and 0.7% HZ-2 is selected. Its corrosion rate is 59.33-63.86 g/(m*-h),
which can satisfy the industrial standard. The combined process of deflagration fracturing and acidification can enhance the
ability of acidification stimulation. When the skin factor is 0-3, the stimulation ratio is 1.4-4.3, much higher than the pre-
diction data of matrix acidification. The obvious advantages of the combined process of deflagration fracturing and acidifica-
tion are confirmed by the application of typical well conditions in low permeability reservoirs in China’s offshore oilfields.
The acidification of volcanic rocks in this area can be used as a reserve technology to further increase the productivity of oil
wells.
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Tablel  Types and contents of minerals in volcanic sidewall core of Well H=3 in Huizhou Sag

e Wy A WK RHE Ji i ENERS oy AEh s Wik MO REER HtH
G m % 1% il% 1% 1% 1% % 1% V1% % 1% Y1%
1 36150 79 11 4 1 5
2 37763 57 16 18 3 3 3
3 3943.0 45 24 26 3 1 1
4 39745 30 4 46 3 1 2 1 13
5 39815 43 27 3 3 2 3 19
6 40038 24 37 15 1 3 20
7 40220 26 35 12 8 19
8 4042.0 6 3 46 30 1 3 3 8
9 4055.0 7 29 41 3 3 9 4 4
10 40900 13 5 23 3 40 2 2 12
11 41100 11 4 55 3 4 9 2 6 3 3
12 4139.0 9 3 65 17 1 2 3
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Fig.1  Thin section identification photos of volcanic sidewall core of Well H-1 in Huizhou Sag
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Table2  Statistics of acid solution systems for volcanic rocks in China
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Table3 Basic lithology parameters of volcanic sidewall core

of Well H-1 in Huizhou Sag for optimization
experiment of main acid
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13 4745.8 E=y] 0.003 5.5 2.52
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15 4811.0  #H)H 1.690 9.4 2.63

16 48200 #H)E 1.420 9.0 2.69
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Fig.2  Corrosion test photos of rock debris samples with acid solution systems
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Table4  Corrosion test results of rock debris samples
with acid solution systems

Fefbds BT SRty SRR %
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15 F 4.029 2 2.0918 48.08
Y 4.2630 4.1570 2.49
G 3.8438 2.2950 40.29
10 F 3.9619 2.550 1 35.63
G 4.0125 1.756 2 56.23
. 40158 23696 40.99
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Fig.3  Corrosion test photos of sidewall core samples with 12% hydrochloric acid and 30% organic fluorosilicic acid
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Fig.5 Predicted acidification effect of volcanic rock

contaminated and uncontaminated
wells in Huizhou Sag
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acidification of volcanic rocks in Huizhou Sag
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Table7  Statistics of acidizing operation results of typical wells in low permeability reservoirs in China’s offshore oilfields
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