2017 % %41 % PE G R F R (B REFR) Vol.41 No.5

%5 M Journal of China University of Petroleum Oct. 2017
XERS.1673-5005(2017)05-0117-06 doi:10.3969/j. issn. 1673-5005.2017.05. 014

B TR IR e R AR 1 Dl A BRI die DL TE A 832 J7 IR

F o7, Eam, FHE, EKR, o, BREW
(1. PR oo RFLHIEER, LAFT S 266580; 2. F B G IR T A A5 By 2 1%, 7 LR35 065007 )

FEE RN RYBRIR E A R PR A2 7E A 2 TP IR UL AR T2 ARk FLIE (M519L ) |, 23k I B 95 i T2 ) < iB i i
DUHGEIE . AiftJ2= rh gl FL AR 3 A1 T8 25 DR R R 1) 25 375 P 5 B G TR AR T T VAR ) T A 3L S 2 AT 3 2 W) 8] I o 5
FLEOY . BEMUIRIR #h O, R AT O SRR IR AT S0 AN ) T A 802 o8 151 L™ 38 69 52 o, 36 i 33 R A AR L 48
B Eh e TR P I R P B DL AT E | e o s 3 gt 2 2 A T o ] L g A A e ] I SR A B 3L AR AR 73
MR A BT 2 o i T K A R AS AR AR, T 0 W R VR e 218 7R | 5 30 AN T 38 et 12 285 T 68 7 9 TR T T A 32 9 PR
SERRM] LB BN 20% I, TFARTE BURR T 51 F LI A VE AR EE S 2 mL/min, VEABUEZ R 3 ~4 mL/min B R {E
ROR etk

KR AL BRIRER s TR PRWTE A ; MRS

HES%ES TE 357 HRARAEHD : A

SI AR ST, B, TR SF. R T RRIRER A TR AL IR S BRI AR U TR AR SR [J]. b E Al oo E 4k
(ASRBIERR) ,2017,41(5) :117-122.

QI Ning, LI Boyang, FANG Mingjun, et al. Injection rate optimization for acidizing process of carbonate rocks based on dis-

solution morphology[ J . Journal of China University of Petroleum ( Edition of Natural Science) ,2017,41(5) :117-122.

Injection rate optimization for acidizing process of carbonate
rocks based on dissolution morphology

QI Ning', LI Boyang', FANG Mingjun', DONG Changyin', LIANG Chong”, CHEN Guobin'

(1. School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China;
2. Langfang Branch of Research Institute of Petroleum Exploration & Development, PeiroChina, Langfang 065007, China)

Abstract: During acidizing process of carbonate rocks, it is important to generate several main acid dissolution paths (i. e.
wormholes ) , which can provide favourable oil and gas flow channels through the contaminated zone near the wellbore. The
distribution and characteristics of the wormholes play a critical role on acid penetration distance and acidification effect, and
the development of wormholes is directly influenced by the injection rate of acid fluid. In this study, typical carbonate rock
cores were used for acid injection and displacement experiments, during which the effect of injection rate on the formation of
wormholes was investigated. In the experiments, the breakthrough volume ratio was used to determine the optimum injection
rate of acid fluid, the pressure drop crossing the core can be used for analyzing the development process of the wormholes.
Meanwhile, a nuclear magnetic resonance (NMR) imaging technique was used to analyse the surface and internal structures
of the cores before and after acidification, so as to reveal the acid dissolution types and morphology of the wormholes. For the
coring injection testing, the acid breakthrough volume ratios at different injection rates were calculated and compared when a
hydrochloric acid solution was used (with HCI of 20% ), and the experimental results show that an injection rate of 2 mL/
min can initiate the formation of wormholes, and injection rate of 3—4 ml/min can result in the optimum acidification effect.
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