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Application of the quasi-ceramic coating technique to well completion
in highly sour gas reservoirs

HE Zuging'? MA Kaihua! WANG Hui’® LIU Wenling’

(1. Sinopec Research Institute of Petroleum Engineering , Beijing 100101, China;
2. Faculty of Petroleum Engineering , China University of Petroleum , Beijing 102249, China;
3. Research Institute of Oil Production Technology, Sinopec Jianghan Oil field Company s Wuhan 430035, China)

Abstract: The corrosion of well-completion tools used in highly sour gas reservoirs is very common. The present paper dealt with the
corrosion of well-completion tools and the related anti-corrosion techniques, and the study found that(‘TiCr), N, and(TiCr), N, mem-
branes prepared in a chemical gas-solid equilibrium reaction process were very helpful in hydrogen resistance, their efficiency of pre-
venting hydrogen {rom permeation was 1000 times higher than that of hydrogen-proofl stainless steel, so they could effectively resist
the hydrogen-induced stress corrosion by preventing hydrogen [rom entering the interior of materials. Through a laboratory corrosion
experiment on material samples used for well-completion tools at a simulated downhole H,S environment, the study proved that
dense quasi-ceramic multi-layer coatings prepared on the surface of various tools were capable of adapting to various complex down-
hole corrosive environments, enhancing corrosion-prool properties of well-completion tools and improving some of their mechanical
performance indicators. Therefore, this key technique is a sale and economical new approach for the anticorrosion of well-completion
tools used in highly sour gas reservoirs.
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Table 1 Physical properties of different cermet materials

W/ R/

FEGE U/ (20~800°C) Ak

L (geem ™ ?) (kgfemm ?) kg ZR/ (KD
TiCrN 4.5 1900 15 10
TiCrC 4.5 3000 15 10
FeCrON 5.0 900 20 10
35CrMo 8.0 550 — 11
BT
xk2 &EBREMBIUERERE
Table 2 Corrosion resistivity of different cermet materials
S JE R 2/ (10 2mgeem  2ed 1)
il TiCrN TiCrC  AIN  FeCrON  1Cr18Ni9Ti
SEWE £EWE WE S£EWME RKELSEN
50% H> SO, 31 42 38 200 7300
30% H, SO, 14 28 25 120 3400
35% HNO; 19 20 17 40 45
15% HNO; 6 8 14 20 21
50% NaOH 1.0 1.2 1.6 2.0 2.0
5%NaCl 525 — — — 0. 05 0.25
FoOm 1.0 2.4 1.0 3.00 5. 10
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Fig.1 TiCrC quasi-ceramic coating through gas-solid

reaction process
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Fig.2 Samples before and after gas-solid phase treatment
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Table 3 Experimental data of mechanical tensile

AbBE SRR BRI R/ MR/ P B/ SR S/

Vi GPa MPa MPa % MPa kN
R Ab 16. 40 158 158 21.0 760 22.35
S-EA 16,76 365 365 23.0 1790 52.74
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Fig.3 X-ray diffraction spectra of gas-solid phase
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Fig.4 Contract of scanning electron microscope photos
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