ISSN 2251-8738

B9 — gohe s

I (3010>°

\YO\Y ul—A—M.AJl-’ 9 )Lerf ca o)Lo...':J ‘ﬁﬁ""’ JL...:
amio YR S pgd
V] Ol 250l 5 2l sl Sl G5 5 Ol 4l S Wl ol o )
Xl
S35 o Lo e s (fm Lo
V¢

L &JJSJLA ejd_'?.r.;} ‘-;9‘9) }‘ bé&'—m‘ L_ggﬁ_.n‘_;hwl_‘.é) ‘SJLAJJ.G BL J._.g‘..\? ‘5JLS§|) 4—3‘)‘

Olpl (M ol 51 (S
3928 e s&;?‘.:'ﬁ s 35 7w ple ‘d'._f,g.a 3 ks S aila

Ya Onl Cgor (M Ul G ool )3 opedis — liad B 3,50, b 5P LK sl
ﬁrﬁl’l’ J'}e sC}L‘)‘JLW O “5)‘,"‘“@":' )}.’:g& ‘}ﬁ#‘&w GJLM
o

S bl S5 50 SHU cbl_fu slresls LLFMS (6 5 omai 13 5med 31 J—ol> @u s s
gloas b~

Oblens (s (65558 e (gl g B (5 piad |8

04 S osds sla il saseil cogr SLKe sslSesls 5 VISA-SCM oS 5 Jus (6,8,

Sl (6 a9 2SSl g Hyperion b ol slaesls 51 eslial b

‘5}@&"’&&1{.&}}“@‘ ‘S}LF r»‘s-krng&b}l..l ﬁ})é&ﬁ u,%‘_;)lﬁ.i‘}c LG}Q’M
va

035w 3 0 Ko o Sl 5 lr e 5w Jdee 53 OF 6,8, S LET ig, 50

Y RUETTRBE
0303 (B Al 3o g (g s Lo ook (roila e A



Ol pl Cd wlid ey dlome

IFAY Ol 5 sl @ oslad oy Jlu

Ll By o S S s

G Camies ol g3 lslisl (g i Lo e S
O o8l sl ¢ ool o (LIS S5

Olgiol o831 JLlils Ol o o 55

Wl el 5 S o&ails JLzils ¢ plo, Lodess 1S3
s Sopd s SRy ol o e 2l S5
Ol gl cds o &8 0 LS|

Cis Can oK% Ll w3k S dl e S5
Cs s o 55 Sl JleS Lo s S5
A (o b ol QS0 sl ¢ a5 se LS5 555
o7 oKls 2 ) sl (s o S5

okl Wlie axlp OLLE oS3 OULs e
£l ¥ SV s S s bl OLLE
VWL 0) ;g S

£44-1110 2 ooy 3y

YYASNEY ples YYAGUEA oils

http://www.ispg.ir

Ol C ol ey oyeml iliel cmlo

O L S Y S T RN CN U TR PR Y
i Wu@j}; Sheils ( LS Lo jdeoms 5850 s

i i oB2a g3 Slskial (g s L e 53 1 pu 5 S0
S 0 e i Sl g

S S92, dgemme pp BLS (e s 1SS ke

s, TA e 5kl 29

Ll Gy b 5w s ol pl el OIS
bl 2L, S5 )

oy (S M ple ukige ¥
Sl sgeme S5 Y

SWS Lo e S5 —8

Sl o Lo e S5 -0
Jadiyy cpal 7S5

S i Lo e 585 -V

Ldeses doses okige —A

g wl A mkge 1Y

A g0 (ab.@. ,‘JS; -9
&'J&JS J&fs: -\

Al o gl 5 Olakos



behzad
Rectangle


2l el WA o)l LOTUS (I3 b dlis ol Ol 50
2y

WMoosled LOtUS o5 & dlie Jols ol cpsbs
el Vb oyled Lotus rls b o p osle 5 e
dolh b S L A3 o 5l 5 p Nes b
PR RES

o519 9 S3U VY o ke Lotus L e
Times New Roman o5 b Sl o2 5 o
Bgo b SHEN oyl

AN Lotus G L Koy sl Ol g
5 LSS Olge 5 YU s dolr Olge 538 b
Dade kg BOT Gl

5S35\ o ks Lotus o L gl U gl g
Times New Roman o 4 Jlier oSSl 2l 510
Y% RN TS HE W

L b )b ) g 4 AL slel &S

asb S s 53 iy 21! aled a1y

by edd MSeled i 4 bl b Jpep alS
A s s Equation Editor wes i esli!
&5 5 4 Word

SelS o) s 5 s 5 ol Sy gor il La IS &S
R D)

238 Gl aBhs S 4 baals LSS 3
il ekt I K g 5l Jede b JSE S
LSS Olge Ll 5o m e OF o)led g5 e
38 &) 58 a2 55 Jgoer

5 Olea 53) ol JU e 4 Yl e S5
(o b 5 Excel usle wlons ags 0T Law gy a5 (5,155
55,8 Jl !

S35 e e 53 (S glao3ly 05 LS 4
(O8) sk 6 Pl 5 b lls Kl dalre 3 58
g b g SIS 4 Al 5o b s gl &S
2 bgus 2508 g0 bap amio 33 pug )
YL 438 5 el ojled 05,108 L amiv
X gd asiia e g5 aalS 51 o B

RS oo ) SN el el s
G (SlEl pl s s s B8 5 Ol
Flps osled (DS U OB di 5 b ek 5 ¢ !
2 ks

b ook g ol ol Solsl Pl i)l Wl
led dome ojled caloms ol i Olge OB ks 5
e (Olie

b ek s (6 sl B Salgl (b il s
ooled s gyl ol i O s (Jlw OB s 6
Olmis o)l caoms

Vi
Vil
VI

Xl

X

X

()

QM

(Y

Il 03 0k 53 Olpl Gl bl (s (oode alns
L Lﬁ‘:"A)Ji LgLAA\.SuA Aijjﬁ; ui‘ 53 '-’j:‘L;‘ o
e 5 et 85 S S el e laaie

« word 2000 <. b ol <lly LG ohse w
b e el Sule G b Sl (S S s
g xS dleol (WWWLISPELIN) o o) e
Jos oses G35 Sole)y Ol gl Cl bl e Ao
Sosre e JGpd bld 5l SO S L s

L3 e

Ws padsn s SIS 5 obsS OISl A= b b Olse
o 5 s Blge 5 e OB My $ L sk SR
CJ\::&A J,}o exma“js .éjn:n JSS QS.:.“;JJS.” S u—ubi

.:ﬁuaér.:aél..i.ﬂrlsjl:sjaéié Cade b sl

(Geiod Gl B Juld g adS W B0y Wb oS
SR s Al et g Ll e O By
g eals dlis axl o b 5 D¥sles 4 ol WL 0 A
33 ol SIS S 63150 I ols S glassls
oS e |y s
3 Bl ol b (Gt B Oly pewd 4edie 14edis
G b b olalis 5 Oldlas mls g b g0 Coaal
3o S5 L el el el GBS s & 5,
sl Lol Y sbisl
5 PARRLST sl sy, SRR I USERS SR TP)
Sre JoS s eslial 5,00 Sl g Spae Slge
298 Ol Sda b SN se ) 5 RS imen 8
@bl glumal ol 5 eslisal 3,50 )bl il
oS e
Coge 4 G 3l ol s 0k pS 3 ion 5 S
Jo prat 5 Com s ped g Ul e e
el Jad po gl b aylie 5 Loty
G s 5 Jeol sl it ol s g Sams
'“qu‘ Gl Blad § et &g
2 Ol gl G5 4 elital 3)50 pxle S tpxl e
..\S:qua a1 Asu cpl s e
2R S ol eSS IS glaeSly 5 eaSs Ol
b o)l 0l 5 Olge Guas 353 1) S8 Ta glasie
Xy )3 gy SIS 4S5 S 15 e s 3,0 AL S
Dad o ol 38 Ol d...,\ﬁ'»l N LA

Q

(Y

(¥

(¢

(0

a

v

o

@

Pl Sales 1 5 OIS (Yl o s Ll (Vs


http://www.ispg.ir/

5 g DU Gl Kl el s

92l sl Jbw G5 baw s OLg Gl S Wl Cowles o

B3l ol Ol 205

\ . . *,
63“"]“"’}:“"‘\?“ ;;*“"";;LF
ALTMJLSJLE}(;))D)JA)};J}‘jc@@a&.ﬂemjk\

*hassania@ripi.ir

oS>

o oo 2815 0T Lol s o8 558 K (6 ndudphs adls 5 s 2alS a4 awie Ll o 4l 5 4 50 oLk
o> inds (SAi Ko 50 38 Vb oy Ao s b Sl 3035 a0 el cnl ol O35 S 5 o5 e
G O 53 35 g g Olosr 5 (o) SO SIS 3L Oipe S 0503 @ W PH b Jlw 3505 31 gy 255 00
350 gm Jile O Al 4 j2eie 5 0l 5 Lol e 5 s 3 0 ST Olers 5 s gl SIS DDl s
S S G el b pd SES s B S kSl (Sen 58 ke ol 03 8 e O S
Bl (33,8 oo Jlie OUS 4ty 4 e 5 035 O3pe S 5 YL PH SLls sladlw o 23S15 5l ol &Y pamms
L3l SLSD @303 55 oS Gladlw Sl PH oend 55l 0 Gou 3 slailesl (6 e ol o 55 ik
sedd Gy Kw 0 4 (VY 5V A0 W) cslize gl pH L WG cladlw .ol 4 § &5 Ol €l S
odd (S o3Il (63 8 5 b iy Gl s 4 oS sladle 4 o w1 S (6la o 3Re & ged ol Ol
Byl 45 Aims o DL s s dalt Ll ol a5 il G35 e & e 03 &1 hg, 3l eslizal o
ST s s sl ol 5 0313 OLES 3 51 LS Gladlow Gus 5 S 1 Sslite slasly sslinal 5,50 sla
Oljes oo 1L o Aol S s aladle LB 5jl5e 2m 53 & sl uite (g el b ol 050

35,5 6,8 o 3l el 550 51 B 50 azils oS O o Sldie 31 meS el s sy sl pH



\YAY 0 o5lad g Jlu Bl pl 5 il (e aloe

doddo .\

S sS het lals b gl b SIS ol IS jsb o diily o psie Sl po b ol sla SIS 6l Ol S
ol o ool sladln U Gl 5 5k 4 8 Jt glaliad w55 2 5 00 (eS8 Y 5l 255 55)
O35 55 350 sla SIS 5 gladbor b cilisee > ) sladlow ¢ JoSS Sldes Jsb s il o oS il e
S 35 o 0deel 3l el 0l ol s o 2AS 1 O3se 6o Gy b oaeb A5 a3 5 esls RS
D023 8 o asiia O ($ i 58 2alS Olpe oy 4 OF a0

w oS e 3l g0 3l plaS a3 gk sl SOl 5 (S3sm pled (S G s 4 Bl ol il S
5ol Gy el e (S eSS (ol Slles Jsb s [Y-1] 55 5 e i 4k il glaatls s
3015 g ar ey ol 5lse S s s S sl Wil gl 1 ke laas s 5 gLl el (Ses (i A5
S Olge 4 sl o el OT 0o 51 20 A3l el 51 (6,8 5l 5 (6, Kt &S Jool pl [E] el pdbeiS
Ol g5 oo v 433 O yasedin b Bl ooy ool 51 50 cSCie 508 4§ JJa ps gilae 5 SO
25 bl pwige a2l 5ol oSS b Ak (luaig Cmr ol sy S

Js p wcd O3 S o aomt Ysens wnd L3l K 5 A5 6l b [2S15 et &S (5 p 35 o]
JL:_W%;«La:.sjl:;:_ﬁjli}w;;@.élgb.l;J}m_c;JJpsﬁdaudbg;SJ}pﬁwn\sd.pb'- (’J“’K'“
3 S Sl 0 S 5 b o8 Wt il bl G ege o Ol L3 G S S PH G ES RS
D=Y] das e )13 50 cos |y Jlw

LA e3sdome 55 Slosw Clisn 5ol oSS 5 (ol sbe Il ST 6l 54 B 8 e5dome 53 23l S pH Vgans
JH3 & e 3 55 ge ki 5 s SLASS Sl O e S 003 4 YU PH L Jlw 3555 5l g 3L 0 VY
35,8 o5y ge Bl DS Ssdems 4 aeie 5 0l o S ol I 3 O T 5 Olewes (o s gla SIS IDl
5> Sl L S s den Ladlsooly Oy o @ 5l &S oddnbl J LB 2 03l ol ol [V-A]
o 2B e el Ll bl syl 51 as 8 e BBl DS s 4 e 35 e sl 1355
b s Lol Olge w0l e oi@uju,\;pdﬂft};\ ol 5l a5 5 Sl PH Ol e cpn skt
LAY 58 eslial Cilisee gladlo

456 Bk Cand s ) i Pl ans 5 Ll Gl Ol (L s T KOH (NaOH wile oL (slad sl
Sl oW gl S sla yilesl 55 05,8 e ol 3 eslizad 5 50 Cilises gladlos 23 e Ol 5 ok
Y] 355 o edalin NaSiOg 5 NaOH ,_Li (pH >V) YU L ool U ola Jlo 5oy 35 a5 (5 p i3 58
Sl el ol oty IS 5 0dS IS 5 S T (sl glome Sl b slne oo S 53 (5 i s SRS (e
by e el (6 did sl 358 oo 0 Lol Sl PH s oS Glellw Goy3 al b o 53 sy oy [V]
et G b )l sladlw G5 ) Jeol ol s 5 (S PH il slia b 3l O 55
DV T535 o ol ol oS sl Loyl (el 4 3 5 (S 3500

plosil Ol 3L 31 S wsad 4w S35 2 Gooy Sl (bl PH o 5 sl ol sy S5 5 glata o,
By e o 0 5L SO i 05 & (VY ) MO ) il gla PH L oL sladlw .23 S

u}fQ)HMdLﬁmpH)\Jbdeﬂgb)‘.)u‘w)\)‘;hkd_bejMug}’\im_}wéﬁ%)_ﬁb}a.)w: L;f.)f



5 g DU Gl Kl el s

0350 Lol sy i e odls S 0 (a5l b a5l e PH =V s 0 w0l Jlis 4 Colg 5o 5 4l Jall
335 oo 0desl L3l ol a 53 48 D 2oyl 51 oS 555 53 oSl 0l &I S 5 A4S sy 53 4 L3l ol
Sla PH 3 L5l ol 4355 b S alnil A3 LS 3 sl 0 slital i ga 3 il Ol3ze (5, S0310 g
PH s bl cpl il o dlie 555150 5 Lk 4 oS ol dlie 5 4S50 53 48 8 13 aralone 3 50 ks
55 Gadudai 5 Al L il 6,8 e e e &S ol pl 53 IS pl S S el 0l sl 4L
v Goo5 4 2S5l 3l g ol S 45550 53 350 43,5 il 53 ol Ol g a4 cilise SVL Gy (’K;A
4_5”\_.:”@1&”)\5;@\@6“;&&;;uw,ﬁ@u.aﬁgmm&ﬁwu@wﬂL_
oslicl 3 ) 50 lad god Load o O Jool> @L.J Bged gl b Gsed o 1 w3l WT 03 9ds Ol 55 o
L el 05 31 LT s ot slml ol 5 0303 0L 5 51 L sladlw Goo s & o | Sl sla b,
Sllas plamil 5l Jod gl o 10l o U iS5 lamSle LB 3l g amr 53 45 el gite (s
e 53,8 S5 s a0 ki G5 b oUB ol Ol sl 53 Gy Slles 058 8 L 5 (ol

35 S sl Ll ol S 51 B 58 e O Sl

o7 Jlw PH & Gl 055 Kt Comle Ol (2b3,) Y

Gy o g O K (6 358 EalS sy Sl el Sl a5 Jlw PH 4 i 050 S il
w5 ol Sllas Jsb s ol Jaee 53 Jlw O o dlausly 4 Lle O a5 Bl > 1Sy SN peas
e 03 0 5re 4 ged (6 s (bl sladlw Guu 3 Sl el WSl ol bl Dske 4 O G p s S
ol odzeis Jlws PH & el 0530 @500 Cnslam (ulasl | 0 358 0 (6,8 o3Il Calises LIS sl 3,5
PH i o5t 4 pad Sl 28 o asilin oy oo (28l s )b & 503580 01 3 o8 Gl PH g
I Gy 3 3l ool Ki 6 2 358 L PHIL L Tl G35 51 ool Kit (6 2y 50 65 8] e GLE1 Sles oL e
T[8] asl asls 1 5 adal, pHi L

Kioq1—K;

Dy = |[*==5 x 100 2 51)

i-1

&;»:—wl.w?- )‘ J—o&k}- g_,.:wT a2 b}":’d‘ bJu\}P- Ulﬂf JL:w LS"L:L; g;.:...ﬁl?— Q\J:.A J\j?UJ} pHi.]_ YL 4\.}4.0‘) )JAS

NGV IS WA b.))jT\ J)J.?- )J)}Sjw‘-;?d.w

[£] LW o Gl 31 50 sl 453 cpuand 1) g

QBB el o
D>V - 5-<De< V- Y.<Di< - A<D Y- Di< & - “"m/'“ g
)

ST ol 25 V-
awle Slao jre € sad 31 5 0L Cd 5 (s pdudsd ialS Ol (S eIl sk 4 e jre s L;uu;iuj
ot S 3 S DL e 35S Sl LT e planil Ol 1 ol g il S 5 (S

L3 Jsb 53 5ot I 35 e 5l s (s 0S D3 01 3 & Sl S L e ol Gisp 0L




\YAY 0 o5lad g Jlu Bl pl 5 il (e aloe

M‘&)}cf&ﬁ‘&‘c&)ﬁd\ﬁwﬂwﬁjﬁmb}ﬁ@o@b‘dlfuub‘fwﬁcmw&)}
b s SO s e) 353 e S el OF 55 (6 pdudshs slie 5 olbsesl (bl o Gl a3l ol 0T L3 a5
)\J_iﬂA—fb)L.jJ Qijlw)(“ 4.1.;-]6) wli L):“i‘jﬁ‘ JJYL) ﬁbu,a«;&)ﬁ Cj.: )\JEAWJJ.Z& bv\?ﬂbvéﬁu\d“J‘}ﬂJ
g o dmalie Vs o 55 0T Jltie U 5 6, Sosll al e ol 55 (i3 sd Jltie LV al> je) 553 s ols S50 b
) e 53 3 e e Glem GF 5 Olse Y e Guup Bl al i sl ey e il
LT b o aalsl sdn Jol 0 53 Gasp Glom 5 8L B Shlesl &)

pH )Jdidﬁh/\_i)\}d—}jﬁ-{\-\;’ Cu‘pH:VL(4%VVt KCI)('.:M:LL .l{JlS.,\.p):iJﬁu .lﬂ.&}:bb‘).xﬁ 44}4..: \.,\.:4\)5
o Sysoodly il (VY 5 Ve Ao );mﬁmg&gqu Sldde 6J‘*‘3§‘L§)"°J‘j’u‘ SSesldl ks 4
oS o an Ll el Ol B anly J2alS (PH= V) b s 4 b5 Sad o pH (a5l al o o
o 3 e SR Ol Sl PH 5 edd sl a0 8 53 (6 p i35 Olspe 35,8 L3l S 5 () adaly)
'>>J§L5‘

DL &5:’.)}5 QL“F CJ.: J\I.‘b‘&.d él.d\ L5_:|).>u pH &)J L&L:u dudl@w O”)j:" J,J_LAJTJD ej'.a.u 4;)4.: 6;3.&2}1.: JLA‘S
pPH=V 5 dol= 1l WT‘\Q-JJ\ bl leslial b e 355 o0 sl il sla Oloj )5 QTJ\L}ﬁpb-)laja_}

b;yﬂﬁ&d}ﬂbfﬁ b))ﬂ_}ev\.\i L5f§°)“'\“

Selesl IS SleMb) Y-¥
Y eJ)_}TV J_}J_?-)J Q&fﬂwwwwf@\)ﬂa‘dMeM ul;»-.’b‘ L;ugfd’b_ 4..}«.:4;.19};]» SleMb|
sl

S S Sl o5 305 Sl g ¥ Jpir

Hlee pon> sla “ Bllae (5 23354 (U Jodss o o
(e o) | €m) Job | cm),kd | (owyls o) (%)
YIA? of - YIAN INTARAS #IVY FYDAOY | wly,s |
\\Aig NS YIA- \EIYYY ARIAAN FYVAID. | wly,s Y
VV/OA ANYA YIAN £IYYA Yo/ FYAYIVA | wlo S ¥

RGP u)ﬂ Y’J}J@- )J;ﬂ.kbwdl.hduj‘u é})ﬂﬁ Sledb|

43'\1.:)5 ‘5\.& s}:w 45‘,&3 Qw‘y.d" R J}-\?

el ((gsli%rg (CaDJLO{é"S%)z) (gi'égi) diges
JAS /A 1A 1A \
-— — TYA TAY A\
-— — /XY Y Y

! Critical Flow Rate
2 Base-Line Permeability



5 g DU Gl Kl el s

AL 3155 e Y-

sopre Jpb s S L 3l (S a3l shie 4 5L e T gl sl IgSS end Gl W sl Go) 5 e
G 748 ° S O (555 4 taslss sl el s 6 (Slo gy oy oo ablis Jsb s oalais jL2 )
Il 4505 5 pnr BB 03,5 Jas skt JLE5 ilan o8 7288 LS (s 08 (o B ke sl
(O U2 (s~

ey IS S (5l Il b gl 1l 55 T 5 s Ol S w5l (30 3l ol 51 (5,8 s st
38 (6 Sesl ahE nl s Sad O Sl od (5358 1 s S e Ll S5y A ys 8 L

Differential Pressure

Transducers \

Back Pressure Regulator

Pneumatic Pump

CoreHolder =

o s & gad 55 (A Esle3T 55 a3liil 350 AR LT oy Sl 1 K3
igad (3l s losT ¥
Vosled SN
Sl Y8 S o Oy Ll (e and sk 4 ok ged 0SS Cad 3 53550 SO (KL S e
@B%;ﬂa@(@j}sziQWQQJK&@)Q@QT&)J&W.@ﬁ)\J}Q)};»)Liéju:cﬂ
el sy LS | G oS Sle3 Bl s se sl gl S5 p Geop Slkes LS plnil el gl
ol T LY Il e ooy 5L basly Hlad Gl ol ST sl s Ve Gles b 3 Gy oKees L e

L bl sladlo oo iy ¥ S0 00,8 e aiBs o o /0 G Ol 25 L LT (BP) sk jLiS
s e olis
s*

3 Core Holder

4 Overburden Pressure
5 Sleeve

6 Back Pressure



[PH=7(1)][ PH= 8.5][ PH=7(2)][ PH=10 ][ PH=7(3)][ PH=12 ][(4)PH=7]

Olkgd A5l (sbaosia & gad (595 p Dlie plll Cools b oL o lw )5 @l p 0¥ IS

solailen ol s osls Jialed ¥ IS 55 osline oUWE gls Il sy 3l 0V esled 4500 (6 dud sk il i
sl I ay Ld Guo 3 s a0 03 050 Wised (6358 PHEAO L UL Tl 5oy 35 5 oy 555 58 0> &S
b s lile BV Al e 50,5 el B oy ol ie anlsl b 4l [2alS ds s Yo o3l 4 pHEV(Y) om0
S e ol s ¥ s s eSSl sl e o BB s o3 BNl Sppo 4 (5 did s Sl 5 ks
P S LG B S I W 1 [ WUPPITCIOVN S W+ P IS TTCIUOH I UK T S P JCIE P -G I
e [V Ll edd at s Yol & lee sl ol lals Ol 40 3 cpl 5 6,80 gl ol 55 5 0
Sl A0le O3 5 el T 555 Joee Sl 555158 Aile & a8 &l S S5 B 8 Dysm STy s cnl S
VUt >0 a5 dhw oL e ol sl culs aaly 5 o1y 6 plodss Jials oS ail as S

(D 0)3 55 s 0dss A5l WT Olsan 53 (S, 45}§.>1=:A

()l o) 5 pdydgs

—¢—PH=7(1) =M=PH=8.5 =h=PH=7(2) =>¢=PH=10 =¥=PH=7(3) =@=PH=12 PH=7(4)
1

0.9
0.8
0.7
M“‘.‘.‘

0.6
0.5 Ly, Xt TSI Lo T PPN
0.4
0.3
0.2
0.1

0
0 5 10 15 20 25 30 35 40

‘_gﬁf o)‘b.ﬂ olado

Q}L&bdw WBQ@UJL_M&)F f)‘.ﬁj)é\ e)Lq..fn sS/)L_: ‘5}1.1.;3‘,:2.: CJ‘M ZY’JSJ

" Fine Migration



5 g DU Gl Kl el s

Voosled SN Wiged gl GaoF ke Jol e 50 g pdid sk ke alie b e

OeSils (5 pdyd5h3 oH e b
(=lo k) (483 p (o ()
< (204 \ [0 \
/7YY MO 10 Y
/0¥ \ [0 Y
AN \e A A\
</fa- \ [0 A
<[fAQ \Y 1O z
[0 A Y A Y

ebLﬂ.:_..ﬂ‘pH :\/)J sz.iu\.__:.ﬁjlu u«iL:AJJJLzﬂ)J QTMLMJDI(JM‘)L{)‘ o >L>Li\ widasdb))‘)}b—w‘b
C,wu\ I eJJJTO J)J@)J ol wbuﬂ:w .(Vjo gY’ ‘\ J}-lJﬂ) J}.&L;A

Vosled SN w505 5l DK jal,l s awlons yolis 10 gl

Slade
o dlos Fbb pH | =l
YY/OY - Dxy.v) \ \FR
YIYYA Dkr.a) Y | gV
\/4AN Dx(s.v) Y | Ys0

,)b°"’\"':’JL’.E’“‘T‘?""Tﬁ°Jﬁ(°<SDkv.)WWIL5‘)\JL§:’.)P 6))41}-f53ﬁ640%30d).4\2-)345)#w
VDQ‘)JM&L»JTJ)}»oJMM‘}NLS‘j(d)JS¢}Dkl>-f)pH:/\/° \JJCMw‘oJuLaL;BbLH)JS-\jiJ}‘]a
LB_LJJ'.?J_E.':JJ}AJL;&oJJJou)JPH 2/\/0 bgl,;..« QUL}:JQJ}";@MJL?‘” &L:L“e W[}- Qlﬂ.a Lf'lfu

g 3l Bl 5 LB Sladl gy 5 Ll cnl G g 550

Yoosled SN
Cod Sl Y e 4 505 0315 a0 a3 3 s, 90 SV (68513 5l O350 bl 13 (g3loand ke @
C@‘@bﬁb))b@(@jjwjbiLgv.:,.«l%Qﬁ&d)u@giqj(&)j.@ﬁ)\}Q)N)Li.é_}l.u
Sl Goo5 & Cod ol $550m8 SB35 50 €500 580 02 £ JSS 55 &8 shilen (25 8 ol 503
o Ol 45 as e 0L i) 50 45503 (512 CEC! Jilejl ol s gl OLES 555 51 sl PH L LS
Vsl 53) A ped d Sl 308 Gl CondS Ol (VU 50) Al o5 Sl o3l 3550 (Sladigad 53 39 50
soul 5l 6 S b o cad SIS SIS BB 5 aib oo jmi Ao s Vb 3gd 53 Can sy SIS i 5 2eS A s

Al pas Sl 3 O & lee sl b Jlw 5 Ko Ol 281 31 ool g

8 Cation Exchange Capacity



o3kl 3,50 sl 6905 (512 CEC [tbo3l puls 2\ g

- e g G e || olet
o O (meq/100 gr) Agas
oS e \
o5 Sl .15 Y
o5 Sl -/f ¥
——pH=7(1) —8—pH=8.5 —&—pH=7(2) pH=10 —%—pH=7(3) —@—pH=12 pH=7(4)
2 .
1.8 -
1.6 -
. 1.4 -
Y
3 ,
£ 1.2
]
i
2, 0.8
0 00000 HE-B-EEE A baiay, Iy -0-0-0-0-0
= 0.6 -
0.4 -
0.2
O T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
&S ojlail lads

Q;dewugdhd@&)ﬁbhjjb" GJMNS/MQ: ‘5}3%5}5.3&‘}::;'6 :iJSJ‘-

Y osled SN wged sl GyF e ol e 53 6 pddsh Rl palie Y Jpi

el (53583 oH = Ao e
(slo (o) (428 (g ()
<IYYY Y 10 \
SIVE AL -0 Y
< IYYY Y 10 Y
SVYY Ve -0 ¥
AAIN \ A I
VY VY -0 5
<IYY¥ Y A Y




5 g DU Gl Kl el s

ol PH =V 3 (6200358 S0 olie 3 OF a5 Dic 2el,b 31 ol slowl ol (o8 L5l shte @
sl 0l aJ))T/\ Jj.)\?f)) ol Wwﬁ:uﬁ .(VjO A J}‘)ﬁ) J}JL;G

Y oyled SN wgad gl Dk olyl edd acslons palin A g

Slade

o dpmile bl pH | J>l
<[FYA Dk v Y | Y
<[A0% Dk(r.a) Y | b,gY
<\YA Dx(a.v) Y | Ys0

)\)_:.«SDkJJA\)L_:.)‘J.E.A ‘J‘.’.J g;.wle.,\.bbbu‘ ‘3.:)]5 J}\JAJDWTM@ 42)&&5.1\)3\/‘_)).,\})345)}.144“

¥ o leds S

&JJJQTC@\@L}L&})@ww,fjt)sgyu,ujmg;oawu Vi e w55 SO
S el 3 S (sl el bl eyl 5 wSles 55 oy o s S eslins KCI 535 Aoys £ (5l
ngi.l_;bjj_?QlH.Mwambfj‘Q)U:A&ngudlfwt}i)f:ﬁlik&@b‘;?jw.akgu)w)vwwbﬁ
=V 53 S pdudstt sdes (6, Se3lll sPH = A0 L Sl Gos55 51 ey 5 030 sl o VA Sl pH =V 3 $sl
Cmad Bl Rl ) 0 5 i o3Il (5 i3 e a8l ok wsls e 47084 & laie ol pH
CelbPH = A0 L Jle (Ko 4500 im0 sla SIS imes 5 552 50 L33 5 Lox (18 8 s 5 L (0 JSK2)
A3l esls 501 6 did 58 Ol « S el sn b S5 alin a5 0 5 5m 50 D3 51 (6 e IO
jgu@u.g;_mu@u&wj\,em&a,g;tw&w v 5 K opl Ols a8 5 oy 23S
OLES oS a8l I3l 2l 53 35 s0 s 5 ol Sl S Oljpe 4 s a LIS g0l 0l 31 s &
Wl Bl 5B (5 dud sk OF 1 5 4 g gl Jlw 53 35 50 eSSl S 51 i IVl skins

Aol e ol 53 5l at o3Il 4 OF Olje el 4Bl (2lS (6 2u3 50 o3lie oJlow PH ok 5 Goo3 a3 el L
3 ol s sl W 55 a el (B s sl 0 VY 5V L PH Gy el s (mls oo V/A) of
S 5ol aiy S )3 352 50 (g3la Bl 3l 3l (S sias 125 (sla SIS 5 oUWS L Ol 21

RCWI DU FCINC QP IR AP



—+—PH=7(1) —#—PH=8.5 —&— PH=7(2) PH=10 —¥— PH=7(3) —&— PH=12 PH=7(4)
14 -
12 -

10 -

()l heo) s oy 395
(e)]

0 T T T T T 1
0 6 12 18 24 30 36

S yeS ojlail lads

Sl ol oot b pladlu 3oy Ol 53 ¥ o led SN (6 pdod ol Sl i 0 IS

¥kl SN &ges gl GooF il Jol e 50 (5 pdd et ke palie 8 Jyuo

OeSile (5 pdydahi oH “ s Ao e
(el (o) (4835 2 (o (o)
/YAy \ A \
OIABY MO A Y
/6F4 Y A Y
AAEZS \e 10 s
INAYAS Y A 0
O/« A¥ 'Y <1 4
ZINED Y A Y

o3l PH =V 3 g b ot Sl oolie 53 OF anules 5 Di rell Sl ol slowl el oS oLl shie o
RGO IS eb)_ﬂ\' J}J}_J) o WWJ{.JLS.A .(V_’O Ag! J"J‘) J}Jda

Y’A)M«S/w’ 43‘,@3 t5|J.’ Dk);"JL; ol Awbuﬁéuﬁ N d}.\?

JIRE:N
e Febly | pH | Joe
Y VYAS Dkt v Y | Y
FOIVYY Dkr.a) Y | &,Y
YAAY- Dx(s.v) Y | Ys0




5 g DU Gl Kl el s

ol & e 3 d(DE EFVFAT> V) i ol (PH = A0) )55 p33 e 53 )0 Jsdr 4 x5 L
el 0 sl | T o led S @ged 53 (0 DR SY) Cins el Vb 10 33 5 (00<DIETH) Cins Ul 52
S 0 g00 3 Gt 2l Jlsw = Olge w pH = Ve 5 o udsi il bl Sl d Ol e w0 pH = A/0 11
Al

b PH csly s oo ool alr i 3 el JeSO L 5 (Sl b ol Slles ol oo ansilr
g Coles oL Gls Jlww gy 3 (36 L5l canel S5 516 il o Ve 51 eS|y iy

S G |y oo Wy, Ol el cilises Slas! 1 eslizal 3550 S & 3ad (515 0l &) s @ a5 L
S Ui als K 3 D3 oxlge W (03 ss alS sy xaS Blasl s sed &1 O L3l sl
OV G5 A Camd Gl BB 55 Y ojlad Wsad 358 ool o dsd ooy ) Ll Slenl 5 Sl Blasl s
Lsﬁ.l_é':jjdQ\ﬁ»ﬂgoquﬂjJb"l).éll.,\:;.l.M;L;eol.ij;j})'\\)é\b\fjsjté)\" ool & gos Ll 035 LIS
B e 0dsd Aged 53 gy Sl W (6 358 Ol alS aslsl 53 s HLB Jlw 53 Laly S IVl A s
i gl S5 eSS sl hlesl Sl e oW SV 4 o DL L5l G35 5 e g 1

.JJ;CJ)V

Glamlasl omal odis Oyl oLl ladlow o5 4 S 0 500 €500 dr Copslom Ol s il Wlie 3 )
AY 5V A0 gV)Q)Lﬁ.’LALsupH)JJLVE{J}'SJL.&NQ‘}I&@MLHJ%JEM)Jf,Jkubj@ﬁ}@
D0 vy s (s plindsh RalS Ol s edd plnil slal o Sy Giyp Shlesl il 4l O g
Fabl e S e 55 Gl eslial b ol Ol rmen ol sl aulone st Ol 3 el
ol ol plonil 4S5 oS s 4 i3l ol 43

i3l L s el sloul 4 5ed 55 i el PH = A0 534S s o 0L ) o )led SO w)ﬁ&uj@u Y
o=l ode il e 3l el Slw d= Olge 4 PH = A0 10 5 ol sile ol (6 pdud 5 Ol e Sl PH
Al o Dl 03,5 3 sden Sulg 53 5 Jodsie Lass 3 LT O lee A3le 3 S SIS S s o]

O 1 6050 68 oWB gls Jlww ol 0T 51 S Y ooled SN G5 p i Sl Sl s ¥
o odalite 1535 g0 500 53 ol ladlor o 31 (B0 5l ol 5 il s e S (5 35k
AL o oS Dl SB35 50 4505 6 Dic bl Slade s 5

SSe PH= A0 s ccidiee oUWS Gla Jbw GinF o 3 ¥ osled €5ed oslite slajlis, 88 o s L 8
Spddsd (bl 55 pey sl B PH = Ve s romen Sl aly (I3 6 p 358 5 asl DDl LIS
SalS Sl s Olsie w PH = V0 5 g ds a3l Sl A Olgsie 4 pH = A0 10 ol anl 2alS
2pd or ekl S L 3a0 3§ i35

K303 S35 5 oSS sl Sralos] sl o bSOV 355 @ o DL S5le 85 G35 (et Hske 4 0
S 5 2 sls b Ole (2STam 31 20 i3l el 5168 sk 6l e 35 s 2t o
o5 Jlw PH Gl o ol eSO b s 0l b (65l Slbas a3 0T Blie 0 4 5 O35

33 S ke Sl s Il gy 5 30 W3l el 350 51 B cils oS 0T Sl ou liis 31 zaS

AR



‘;Lﬁ).‘s‘} Js-.:;

)\QLA?Q-_@}MQ\J_?.\MJLECSH&)‘}LJ)U;AJJ; “:"f.Ji"uJ‘ \JJ}} QLJ.A‘ })‘}A ﬂ\juﬁw‘QKMf

S5 IS Wlandls sdge i 1y alie (603 4 aten 3lig 555 5 (5,08 Olam| 553 OLGT 51 aoe o o "

[1]

(2]

(3]

[4]
[5]

[6]

[7]
8]
[9]
[10]

[11]

[12]

"5)‘3 b UAL_.MJJ

@L’m

Patino, O., F. Civan, N. Subhash, D. R. Zornes and E. A. Spinler, 2003, Identification of Mechanisms
and Parameters of Formation Damage Associated with Chemical Flooding, Paper SPE 80271
presented at SPE International Symposium on Qilfield Chemistry, Houston; Texas, U.S.A., 5-7 Feb.
Bagci, S.and M.V. Kok, 2001, Effect of Brine Composition and Alkaline Fluid on the Permeability
Damage of Limestone Reservoirs, Paper SPE 65394 presented at SPE International Symposium on
Oilfield Chemistry, Houston, Texas, 13-16 Feb.

Civan, F., 2007, Reservoir Formation Damage- Fundamentals, Modeling, Assessment, and Mitigation,
Gulf Publication Company, Houston; TX, 742 pp.

Renpu, W., 2011, Advanced Well Completion Engineering, Third Edition, 716 pp (in English).

Leone, A. L. and E.M Scott, 1988, Characterization and Control of Formation Damage during
Waterflooding of a High-Clay-Content Reservoir, SPE Reservoir Engineering Journal, 1279-86.
Moghadasi, J., M. Jamialahmadi, H. M. Steinhagen, A. Sharif, M. R. Izadpanah, E. Motaei and R.
Barati, 2002, Formation Damage in Iranian Oil Fields, Paper SPE 151611-MS presented at
International Symposium and Exhibition on Formation Damage Control; Lafayette; Louisiana; 20-21
Feb.

Mungan, N., 1965, Permeability Reduction through Changes in pH and Salinity, Journal of Petroleum
Technology, pp 1449-1453, Dec.

Surkalo, H., 1990, Enhanced Alkaline Flooding, Paper SPE 19896, JPT, pp 6-7.

Wojtanowicz, A. K., Z. Krilov and J. P. Langlinais, 1987, Study on the effect of pore blocking
mechanisms on formation damage, Paper SPE 16233 presented at the SPE Production Operations
Symposium, Oklahoma, 8-10 March.

Bertaux, J. and Z. R. Lemanczyk, 1987, Importance of dissolution/precipitation mechanisms in
sandstone-alkali interactions, Paper SPE 16278 presented at the SPE International Symposium on
Oilfield Chemistry, San Antonio, Texas; 4-6 Feb.

Nguyen, P. T., A. Zeinijahromi and P. Bedrikovetsky, 2012, Taking advantage of fines migration
formation damage for enhanced gas recovery, Paper SPE 151611-MS presented at SPE International
Symposium and Exhibition on Formation Damage Control, Lafayette; Louisiana, 15-17 Feb.
Zeinijahromi, A., T. N. Phuong and P. Bedrikovetsky, 2011, Taking advantage of fines-migration-
induced formation damage for improved waterflooding, Paper SPE 144009-MS presented at SPE
European Formation Damage Conference, Noordwijk, Netherlands, 7-10 June.

\Y



055 b DL S8 3l ol i

Quantifying alkaline sensitivity of Fahlyian Formation by
alkaline flooding and formation damage evaluation

Hasani A., Mortazavi S. A.

Abstract

Secondary and Tertiary recovery processes can lead to severe and permanent reductions in
permeability due to the interactions between injected fluids and the reservoir rock that is
especially true in high clay content, low permeability, poorly consolidated reservoirs. After
the fluid with a high pH value enters the reservoir, the texture of clay minerals and siliceous
cement in the reservoir is destroyed due to the dissolution of clay minerals and cement and
the release of fine particles produced, thus causing reservoir plugging. Formation damage
could be both temporarily due to the precipitation of reaction products caused by interaction
between high pH fluids and reservoir rock which will result in pore plugging.In this study, a
series of core flooding experiments have been carried out to determine the critical pH of
Alkaline fluids for plug samples of Fahlyian carbonate formation. Alkaline fluids with
different pH (7, 8.5, 10 and 12) were injected into plug samples and the alkaline sensitivity
of the carbonate formation has been measured in both qualitative and quantitative forms by
a new applicable method. Using this approach will result in the accurate estimation of the
degree of formation damage. Results indicate that used plugs show different behavior when
exposed to fluids with different alkalinity and the degree of resulted formation damage
varies from zero to serious and in certain cases are noticeable and Irreversible. Therefore,
pH of injecting fluids must be kept less than its threshold value to prevent formation

damage.

Keywords: Sensitivity measurement, Critical pH, Core flooding, Formation damage, Carbonate

formation
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Proposing new approach for litho-facies modeling by use of Markov
Chain method, an Iranian oil field

Nikogoftar, H., Mehrgini, B., Tokhmchi, A., Norozi, Gh.

Abstract

Reconnaissance and interpretation of underground heterogeneity, particularly litho-facies,
always plays an important role in evaluation and management of hydrocarbon resources.
Between various methods presented for modeling discrete characteristics of hydrocarbon
reservoirs such as litho-facies, one with a more proper conformity with actual condition of
reservoir facies is of great advantage. Formed on basis of probability and presenting
transition matrix, Markov method is widely applied as a powerful tool for modeling the
facies. In the present study, first the method is introduced in details; then, in order to
optimize it, suggestion is made based on changing the type of the move of chain in
simulation procedure. The case study is a 12 km long 110 m thick section of Anhydrite and
three major members of Asmari Formation from an oil field, South-West Iran. This section
is modeled through Markov procedure and proposed solution. The models set indicated
that on basis of using the data from two wells and five seismic horizons, best result, with
90% accuracy, is for reciprocating motion.

Keywords: Markov chain, Litho-facies, Transition matrix, Hydrocarbon reservoirs,
Conditional simulation.
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Making the lithology log by Clustering-Estimation approach
in the wells of an oil field in South of Iran

Seddigh, S., Alipoor Shahsavari, M., Moamerian, H., Tokhmchi, B.

Abstract

Reservoir lithology determination is one of the main studies used for well correlation and
analyzing productive zones of the reservoir. The best way for lithology determination is
using core and cutting information. Nevertheless, in most wells these data is not complete
and continual, so in these cases usually use well logging for lithology estimation. The
purpose of this paper is representing accurate method for lithology estimation of
petrophysical well data with Clustering-Estimation approach. This method has been
generalized according to one well from one of the oil fields in South of Iran that contains
core data. Then this method is generalized in uncored wells. Clustering is used as a way for
grouping well data in homogeneous lithology clusters Afterward, percentage of mineral is
estimated in each of these clusters. The regression coefficients are calculated 92.93% and
74.99% between real and estimated data respectively for calcite and dolomite in one of the
wells. The results with high accuracy show the generalization of this method.

Keywords: Asmari reservoir, Clustering, Lithology, MLP estimator, K-means clustering,
Gustafson-Kessel clustering, Iran.
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Comparsion of the results of FMS image log and thin sections data
in one field of Kopedagh Basin

Shamshiri, Z., Sahabi, F., Norouzi, Gh., Memarian, H.

Abstract

Survey and study of porosity and the form and the size of that in oil and gas reservoirs are
important due to its key role in reservoir quality and productivity. In this paper, unlike
conventional methods of using cores to recognize the geometry and morphology of
porosity, FMS image log and thin sections of cuttings from drilling are used. After
determining the overall dimension of the porosity shown as black patches and spots by
FMS log, the shape and the size of the porosity was studied in the form of petrological
study, based on thin sections from Mozdouran reservoir formation(lower Jurassic) in one
of the gas fields in the East of Kopedagh basin. Tracing and comparing of the results of
the two methods show a good correlation for determining the type and geometry of
porosity. Data fusion of FMS log data with petrological studies of thin sections of
cuttings from drilling has advantages the most important of which is the possibility of
replacement of core with FMS log and thin sections in order to determining the geometry
of porosity.

Keywords: Geometry of porosity, Porosity morphology, FMS log, Thin sections study,
Mozdouran Formation, Kopedagh Basin
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Using hyperion hyperspectral data and field spectrometry for
identification of hydrocarbon leakagesvia VISA - SCM combined
methodology and spatial data mining

Hamzeh, M., Shekari Faed, A., Darvishi Bolorani, A., Alavi Panah, S. k., Beik, F., Nasirea, H.

Abstract

The hydrocarbon seepages theory puts forward a cause and effect relationship between the oil
and gas reservoirs and the specific surface anomalies which are basically related to
hydrocarbon leakages as well as their related alterations. Hence, the spectral reflectance of the
hydrocarbons and their linked mineral alterations produce credible pieces of evidence for oil
and gas exploration. Hyperion images of EO-1satellite was used in this study for identifying
the oil seepages and their relevant alterations. After collecting the required data, the images
underwent the needed preprocessing. In order to recognize the oil seepages, these corrected
data along with field-sampled spectrometric ones were employed. Then, VISA and SCM
combined model was applied to indirectly identify the hydrocarbon seepages. Moreover, two
hydrocarbon indexes were developed for direct recognition of the hydrocarbon seeps using
Hyperion images. The findings indicate that the two mentioned techniques are efficacious for
the purpose of the study at hand.

Keywords: Oil seepage, Remote sensing, Hyperspectral images, EO-1/ Hyperion, Field
spectrometry, Data mining
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Improved LET function and use to modelingrelative permeability
curves for one of the Iranian carbonate reservoir rock

Hashemi, S. M., Bashiri, GH., Kazemzadeh, E.

Abstract

There are two key methods of simulating multi-phase flow experiments. One is the actual
estimation of multi-phase flow properties from measured data, and the other is the
representation of the analytical functions for relative permeability and capillary pressure. It is
essential that these functions have sufficient degrees of freedom to model the measured data
whilst remaining straightforward and easy to communicate.A new smooth and flexible three-
parameter analytical correlation for relative permeability is proposed. Results from e.g.
unsteady state relative permeability experiments often exhibit behavior which is difficult to
model using e.g. Corey correlation. The new correlation influences different parts of the
relative permeability curve and thereby captures variable behavior across the entire saturation
range.The validity of new correlation is demonstrated by utilizing unsteady-state experiments
performed at ambient conditions on core samples from the Southern Iranian reservoir rocks.
Results show that there is a logical relation between the basic rock properties and tuning
parameters of new correlation. For the modeling of the relative permeability, the relation of
tuning parameters against basic parameters, i.e. permeability and porosity, should be found.
Knowing the logical correlation and the basic parameters from routine analysis or logs, the
tuning parameters and therefore relative permeability curves will be easily calculated.

Keywords: Water/ oil relative permeability, LET model, Modeling, Extended LET model,
Rock classification
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