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Table 1 Physical parameters of three types of rock samples

AR IR (') BTCE LS m B RLA (et g )
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s 1.66 23.62 9.83x10°
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Fig.2 Standard curves of three acrylamide polymer solutions
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Table 2  Fitting results of the pseudo-first-order adsorption kinetics model

U A s
WA
HPAM HPAD HAP HPAM HPAD HAP HPAM HPAD HAP
1 (ot Y o2
&WEK i 0.073 0.068 <0 0.006 0.022 0.077 0.017 0.077 0.081
%5/min
P B 15.837 8.435 <0 41.892 6.273 13.756 21.315 9.620 13.657
R 0.3045 0.6132 <0 0.9122 0.9106 0.0176 0.9140 0.7581 0.0119
R3 EZRWME I FEERIEER
Table 3  Fitting results of the pseudo-second-order adsorption kinetics model
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Fig.5 Effect of polymers concentration on the surface adsorption of reservoir rocks
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ks e [Fe)
it
HPAM HPAD HAP HPAM HPAD HAP HPAM HPAD HAP
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K/107 -232.02 -1.33 -0.87 -1.06 -0.69 -1.64 -1.56 -0.85 -1.34
r 0.8486 0.8941 0.9883 0.8452 0.9828 0.7743 0.8032 0.9770 0.8974
%5 Freundlich MR BB & 45 R
Table 5 Fitting results of Freundlich adsorption model
TUH iss) [Fs)
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HPAM HPAD HAP HPAM HPAD HAP HPAM HPAD HAP
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Fig.6 Effect of temperature on the surface adsorption of reservoir rocks
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Adsorption Behavior of Acrylamide Polymers on Reservoir Rock Surface
YANG Yukun', LI Junhan’, YU Ming’, YANG Simin', AO Hongdan', LUO Pingya*, LIN Ling'
(1. College of Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of China; 2. East-China
Petroleum Engineering Company, Lid, Sinopec, Nanjing, Jiangsu 210019, P R of China; 3. CNPC Bohai Drilling Engineering Company, Ltd,
Tianjin 300280, P R of China; 4. National Key Laboratory of Oil and Gas Reservoir Geology and Exploitation (Southwest Petroleum University) ,
Chengdu, Sichuan 610500, P R of China)

Abstract: The adsorption and retention of polymers on the surfaces of oil and gas reservoir rocks play a significant role
in the optimization of drilling fluid formulations and enhancing the economic benefits of unconventional oil and gas
reservoirs. In this study, the adsorption of partially hydrolyzed polyacrylamide (HPAM) , partially hydrolyzed poly (acrylamide/
diallyldimethylammonium chloride) (HPAD) , and hydrophobically associating polyacrylamide (HAP) on shale, coal rock, and
sandstone surfaces was indirectly measured by starch cadmium iodide method. The adsorption quantities were quantified. The
effects of adsorption time, polymer concentration, temperature, and salinity on the adsorption behavior of the three polymers on
rock surfaces were analyzed. The results indicated that the adsorption of HPAM and HAP on rock surfaces conformed more closely
to the pseudo-second-order adsorption kinetic model, while that of HPAD adhered more closely to the pseudo-first-order adsorption
kinetic model. Compared with HPAD and HAP, HPAM exhibited a higher equilibrium adsorption capacity. The adsorption
processes of all three polymers on reservoir rocks better fit the Freundlich adsorption model. The time required to reach adsorption
equilibrium was closely related to the polymer and the type of reservoir rock. The adsorption of HPAM reached saturation on the
surfaces of all three rock types, while the adsorption of HPAD and HAP increased over time. An increase in temperature intensified
desorption, resulting in a decrease in adsorption quantity. Conversely, an increase in salinity reduced the solubility of polymers,
leading to an increase in adsorption quantity. The continuous adsorption of polymers on reservoir surfaces was the main reason for
their consumption in drilling fluids. The sustained adsorption of HPAD and HAP on reservoir rock surfaces might result in the
failure of drilling fluids due to their low concentrations.

Keywords: acrylamide; polymer; shale; coal rock; sandstone; adsorption
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Development and Application of New Acidsoluble Aggravating Agent for Drilling Fluid
HOU Yegui, DAI Rongdong, SUN Lijun, WANG Zhiwei, YU Shaoqing, WANG Kai, WANG Jian
(Research Institute of Petroleum Engineering Company, Ltd, Sinopec, Dongying , Shandong 257000, P R of China)
Abstract: An acid-soluble weighting agent was prepared using hydroxyapatite as raw material and sodium hexametaphosphate as
modifier. The chemical structure of sample was characterized by FTIR. The acid solubility, Zeta potential, and wettability of the
modified weighted agent were evaluated. Finally, the influence on the rheology and the filtrate loss of drilling fluids as well as the
reservoir protection effect was analyzed. The results indicated that the solubilization rate of the modified weighting agent under 10%
HCI solution was up to 88.27%. Drilling fluids with modified weighting agents had good rheology and filtration loss reduction
properties. The permeability recovery value of the core contaminated by the drilling fluid mixed with modified weighting agent
was >90% after soaking in 10% HCI solution for 2 h, which showed that the mud cake formed by the participation of modified
weighting agents could be effectively dissolved and removed under the effect of acidic, thus protecting the reservoir.

Keywords: acid-soluble weightings; hydroxyapatite ; surface modification; water-based drilling fluids; reservoir protection
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