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Experiment Research on the Effect of CO, on Acid-Rock Reactions
in Fractured Reservoirs

WANG Yang', YUAN Qingyun®,ZHAO Bing' ,FANG Yuyan',QIN Fei'

(1. Petroleum Engineering Technology Research Institute, Sinopec Northwest Oilfield Company,
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Abstract: To enhance acid fracturing performance in fractured reservoirs in the Tahe Oilfield, research has
been conducted to highlight the impact of CO, on acid rock reactions in such reservoirs, By using independently de-
veloped acid rock reaction instruments and a fracture network model, tests were conducted to study the impact of
CO: on acid rock reactions with different acids, viscosity and concentration. Test results showed that flow resistance
of acid may decrease sharply as CO, generated during acid rock reaction become supercritical, then dissolve in acid
massively as back pressure increases. Compared with gelled acid and Type I surface cross-linked acid, Type II sur-
face cross-linked acid with concentration of 20% has less filtering loss, higher viscosity and susceptibility to CO;
and lower acid rock reaction speed. This kind of acid may facilitate acid fracturing to achieve deep penatration in
fractured reservoirs. A pilot test was conducted for Type II surface cross-linked acid in the acid refracturing of the
Well YJY. Compared with the primary acid fracturing with gelling acid, both fluid efficiency and fracture length in-
creased dramatically. With cumulative oil production of 1. 2X 10" t after refracturing, productivity enhancement per-
formance has been observed. So research results showed supercritical CO, could effectively reduce flow resistance of
acid, enhance acid penetration and promote the performance of acid-fracturing of fractured reservoirs in the Tahe
Oilfield.

Key words: fractured reservoir;acid fracturing; supercritical; carbon dioxide; acid rock reaction; Tahe
Oilfield
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Fig. 1 Basic components of acid rock reaction instrument

for fractured reservoirs
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Fig. 2 Fracture network model
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Fig.3 Fracture pattern with Type I surface cross-linked

acid corrosion under a different back pressure
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Fig.4 Acid corrosion rate and injection pressure change

under a different back pressure

F &L 3 R, S [ Il T R A 24 4% v 1Y 3 Bh
Py ELAT e PR, 9 24 4% b IR D R L TR A fk T AR
TR TR ol i S 4 i BRI IR B 1 A8 Ak W KT R g

Il 4 AT,

1) BEAE ]G <, 5 A iR ok B 18 K, 0 ] s 22
AR, I S A W R RN 77 AR 1 CO. AR B
N T T8 10 32 708 4 T sl BEL 7 B AR BT 0 3 [

FEZEBEAR I B S Z 5, A CO, 28 i A i 14
JER B TR W P IR AW WO sh B 1 /A TR
CO. s FECE 23— AL,

2) TRl AR I S A Z AR A AN K i B S
PR o i e R O, L R R ORI A A CO, K
AR TRV TR I A AN AR Y BE ) R L S
e T2 5 2 R T 1% 2 fh T B8 R, 9 R ol A
2.1.2 M

TE[BJE 2. 0~10. 0 MPa &4 F . #4757 CO, Xf
U2 B T 2 25 B 7 1) 5 el 3k 6 R ol 4 4% T 25 X6 LU
LA 5 BT, R ok 8 R0 (A1 2 B TR ) A8 Ak ik
i 6 iR .

[ 2.0 MPa [ 4.0 MPa

[ £ 10.0 MPa

5 FAEEETRERMEBRMRERS
Fig.5 Fracture pattern with gelling acid under a dif-

ferent back pressure

P RS RN, O TR 1 s IO R R R R ol o S K
T T A8 IR L AR ) A Ak Y R ok sk SR B L AN
TR EE ",

HH & 6 AT CO. X i 5 R 55 Hb T 2 5K iR v [l
JE 25 TR St 1) 5 ) B A 0L BB A T e T o L R
ol 49 R Y (] 2 AR . I A AN R A BN 7 A
19 CO, SARPL H 4 BEAR T IR W i 3 BHL 7, R b 1
BET LV 8] R 25 A I B RS B B CO, T



2 We VEAE B BR 25 BN 8 % e BT R © 81 -

%45 £ % 1 I HE AAESRTEWE
40 r 1 0.40
350 mi 1035

= i [m] 9 )
f: 1 0.30 =
5 1025 =
£ P
= 1020
o =
& 1015 B
: +H
& {010 7
" 4 0.05
0 : . . 0
2.0 4.0 6.0 8.0 10.0 12.0

8] [/ MPa

E6 ERMEFEEEEMEENTKHLE
Fig. 6 Acid corrosion rate and injection pressure change
under a different back pressure
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Table 1  Acid corrosion rate and injection pressure change

with a Type II cross-linked acid of different concen-

tration
w(HCD RihfE /(g em™?) 1 0l K 22 /MPa
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