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Abstract
Matrix acidizing refers to one of the two well stimulation processes in Received: 5 November 2022
which acid penetrates the rock pores at pressures below the fracturing Accepted: 5 June 2023

pressure. During matrix acidizing, the acid dissolves sediments and mud Page Number: 21-40

solids which reduce the rock permeability. This process enlarges
the natural pores of the reservoir that stimulates the flow of
hydrocarbons. In this article, different mechanisms of acidizing process in
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carbonate and sandstone reservoirs and the relevant reactions are Keywords:

studied. Moreover, various simulation techniques of acidizing in Matrix Acidizing,
carbonate reservoirs are studied, including the dimensionless model, Formation Stimulation,
capillary tube model, network model, and continuum model. Moreover, Optimization Process,
numerical silulation of sandstone acidizing is also discussed. Also, Numerical Modeling of
optimization of the acidizing process is described. In each of the sections, Acidizing

field studies have been investigated based on the type of subject.
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Figure 1. Different minerals and clays in sandstone with different morphologies such as (a) pore-filling kaolinite books,
(b) fibrous illite, (c) carbonate overgrowth, (d)feldspar overgrowth and (e) quartz cement [3].
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Figure 2. Wormholing regimes as a function of acid volume pumped and injection velocity. F is face dissolution mode, C is conical
dissolution, D is dominant wormhole, R is ramified channels, and U is uniform dissolution [4].
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Figure 3. Building a 3D grid in the case of a vertical well (a), adeviation well (b), a horizontal well (¢), and a hydraulic fracture (d) [16].
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Figure 4. Mineralogy of a high-permeable (a) and low-permeable (b) formation [16].
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Figure 5. Porosity distribution after well acidizing treatment [16].
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Figure 6. Dynamics of NPV convergence to the optimal value for iterations at the first well [16].

ouorJU )‘Js‘l")" e L&bw 9 LQC)" «Ylew &‘5—" ‘_g)l..,.:d.u.e‘_a
plaml 3l my J38le 5 Gseml S 5 53lnl 35 o sloslinally

03%0 3 i § iolo3T1-F
S oo Ol glagialesl Jald az LSy 9,50, &gl Al o
'] gloosszlu (JBloa> Ly oo doslonsjln adly sladiges
)'| S=gS dshd SO w0 > g)“"l"’)—‘ )| S8 Ll s0les

L ogd a5 7 ol 5 (bl Jalowin o sl il S

1. Offset
2. XRD

sty Sl 8555 A o sloailie ( >ib (5 5ludinge dtijo
L" ,,\_,[) oL? as A8 o0 QL‘..; L Sl oo &)fﬂj)w

Delas oo asiar SO IS5 jaumacul

T 15 )5 0wl gilwaiaty ol g 4z LSS 0,50, F

pEapls
sl il 5 dole Jolts s5leange sl 42 L 3,505,
S5 55 el 1S s ol 2 gl S i oy
Al (slo bl ool 33l 55 Fas 5 el Jolos

(18-€) caaiarg w0 9 340 0 losd — )l gemamminy Jw = Ylal omdd (a Sdio g it

YV\-¥. LPeo — GlnLc 9 o&‘}‘swg.o

e 0l B S5l ) ghiiods (S sl (Sl sl ) oSl o (509 00

Y'e



| 2 S)900

=)

s sS
Yy-f- Ll — ‘_;Lol.: 9 oél)’@u}o

e coccsccsccchoceccsceceeceeceeeesecseceeeeseeseeeeeeeeseeeeeeeseeeeeeesesseeeeeeseeeeeeesseeceeeeseeteeceeesseeceecscscccscceccsccccccsccsccscccoccsccssccscco0csss

Sl ghiods (SIS sl ()l

el b

oye Slaizs > 5 539,95l 05> zodg b oS -F

o3k oy lejl ol &1, Y-F
Slo—ize aiile ) oS slmosls a7 A l> o pladl 5l ury
= oMbl o0 jglecwsds gl o 3 Alsp S LSl puss
39550 plox

Sl Al S 2S5 @3, )

dl>p,S dwain o> gladdlie -V
oSl 55 (S 5egs S Lonial o oabiolgiiig e b,
Sl Slr e e Glakaws by, onl el ojie ladises
Pt end S (St 90) Gt olad @
osls ;2 51,0 LAC jlaie .0uS oo ool s &ged ;o S
5 3l IS cpliond S 5 dn (G Slge e Jlnlyiee)
3l 5 shasigas [Flo)ls (Kt nSl 955 (5 (55,1
W SV a5 bz asloas 6l (A) USS 50 5wy Sas
Sloslainll aiwe w5l jo s uzei B jeba J sble

Al 31, gamaw o JLs slaliad slad (goispa s

5 Crnglgd (Sl Kiw o0 09 astive lass ged s5909d
o2 3,108 o il a1y Caep g iy il S e sla SIS
YU slales )5 ¢5 1580 5 Olwlrs )8 o g (2Blg Lyl 50
Sldas aols |5 6l XRD sbacns plodl .ail Coeglgo
lacasgame Jdoay U (Lol slys 5925 pas o Ygone
Aol o o )8 Cewnd pdy oSl 055 laxogs [ Slej
oo 99,5 L3l XRD Jeloxigny i sl Olgiss |y ol
aaz gl OlsSon |y alelw a 3959 51 adyl (bt Sow &0 593
bl ol o 5,55 slaosls g XRD (s soiscdly oladis
oo S b oatie s (s3alyid Jlgn nl 0,5 pelas oS
G 3l (8l (i S (5955 Olgrsan Wlgi o0 XRD L
)] o, LFlog—s solaiwl G loe (35Sl lydla s
d_al; 9 09_».»‘59 oolaz_wl L_A"j Q)i.l.j) GO g)""]“ o ((V) Js.u)
sl alls 1y s oledlbl JSlas

oy 28,5558 51 8 KO Seas ey 0500 &igad (5 333585 -)

D5 50 (6 S 03Il el B e o
Sl SenSl 5l gy (523985 Y

‘uswbastﬁp»—\”

2500

Acid pumping
PVBT = 20

2000 ]

1500

1

dP, ps

1000

0 20 40

Brine pumping
Stabilized permeability increase

4000
3 "- l.l-l

sl

Permeability, mD

&0 a0 100

Time, min

[Flascal 8330 5Ly slagisle 3T Job yu oudiolun § (5 S0 il wiad) )l sLadile 29,5 V JSd

Figure 7. Output of valuable parameters measured and calculated during the acid core flow tests [4].

Iranian Chemical Engineering Journal — Vol. 24 - No. 138 (2025)



lap S S gumadu ja) 9 (2 Gaw) (Hieta g S0 55l Gugas 9 (I slagh o 5l e gad A Jsi
[¥](cacul y) 0 oods gai JAla o

Figure 8. An example of horizontal and vertical slices of microCT reconstruction (left) and 3D render
of a wormbhole inside core sample (right) [4].
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Figure 9. Left, 3D render of a wormhole in a digital core sample (acid is injected from the bottom side); center, 3D distribution
of local thickness of wormhole; right, thickness distribution at the considered wormbhole [4].
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Figure 10. Visualized model of wormhole structure (blue). Left and right sides of the model are cross sections of digital
model of a core sample [4].
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