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3 Alomar, T. S. (2022). Recent advances on the treatment of oil fields produced water by adsorption and advanced oxidation
processes. *Journal of Environmental Chemical Engineering.
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! Fakhru'l-Razi, A., Pendashteh, A., Abdullah, L.C., Biak, D.R.A., Madaeni, S.S. & Abidin, Z.Z. (2009). Review of
technologies for oil and gas produced water treatment. Journal of Hazardous Materials, 170(2-3), 530-551.

2 Neff, J., Lee, K. & DeBlois, E.M. (2011). Produced water: overview of composition, fates, and effects. In Produced Water:
Environmental Risks and Advances in Mitigation Technologies.

3 Veil, J.A., Puder, M.G., Elcock, D. & Redweik, R.J. (2004). A White Paper Describing Produced Water from Production of
Crude Oil, Natural Gas, and Coal Bed Methane. Argonne National Laboratory, U.S. DOE.
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3Crabtree, M., Eslinger, D., Fletcher, P., Miller, M., Johnson, A. & King, G. (1999). Fighting scale: removal and prevention.
Oilfield Review, 11(3), 30-45.

6 Pirard, E. & Bertholon, R. (2002). Characterisation of iron corrosion products by infrared spectroscopy. Studies in
Conservation, 47(2), 1-12. Springer, New York. pp. 3-54.
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llalh aslan oS85 maly

Y lguatliad g dulg ) olsall b waad) JISET Cigial 1 (1-1) Jsan

4.0Us) clliada Jaial) pH (Ssiua slall 2 Al dilasl) dauall gl
eSO myail) die A ggan 2uShy <6.5 Caladig il Fe* (1) AU s
S Lillgd i > 6.5 L 2uls] [ Fe®* (eusia) (5w
HyS 25a5 8 05 (o2 02<T) | @loy/ asud oy FeS / FeS, SHhpS Ja
Fe(OH), Jiius ye > 7 e [ o | Fe(OH), / Fe(OH), KPP RCA KT PRYIY
oS! JSBI ey 5.5-8.5 Ly da) clid | sl 5auS5e LynS clasil | ((slen) G50 Saa

7 Wikjord, A.G., Rummery, T.E., Doern, F.E. & Owen, D.G. (1980). Corrosion and deposition during the exposure of carbon
steel to hydrogen sulphide-water solutions. Corrosion Science, 20(5), 651-671.

8 Emerson, D., Field, E.K., Chertkov, O. et al. (2010). Comparative genomics of freshwater Fe-oxidizing bacteria. Nature, 467,
849-854.

® Emerson, D., Field, E.K., Chertkov, O. et al. (2010). Comparative genomics of freshwater Fe-oxidizing bacteria. Nature, 467,
849-854.
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JST (B 05909 aal) JS&3 4T, 3-4- ]
JSE LA (55508 et Bahna AilaaiSy 565 Aibas AT (339 Ay sl linal) 3 aaall JSE ddee pes
Ghlia b ) Gluas 2uSl Cun Vol mlans e 355Slg 3531 3hlie o (Galvanic Cells) dulas
138 ¢ ey 2SI shalia 8 HY s ol anesY) J5ay Laiy (Jsladl) ) Fe?t i Zallas 353y
D8l (63 HyCO3 el KUl aes K (63 (il COy les asnasinally agdgeall cilasl€ agagy e linl)
0 g5l manl)
Laal) agag e Aadll) ed<dall | 4-4-1
o) Gl o lily el alially G i) dudel o) o
copad) dadatly cilaleally ) slaly clusall o
LSl USE gy Lgen daiel (38 Al sl Ly g Lo
) Chayemill gy sannall 3gaal) glat (S sieal) sladl) (5l s @
10, 430 ladleall 5048 Ul Lo cdiliaa)) 2luash) slgally ClauSsall (e ey Dlgiad o
ddg i) oliall Aatlae 3k .51
lgdlaay dalleall asgla .1-5-1
S lbra ¢l Lgin sale) AN Clgagil) aal 2D giagn ady ) Aulg sl alual) dallaa Cangs
ity Apelia palel 8 o (AT jia cililee 8 galadiad sale] o cAaadatil) yuledl) dgan Gada Ll
2 Aeaiial) dallaally ¢ L3l Antlaally (o) Aalladd) ety Sligie IDE L) dalladl)
Al Jadl) — A0 Aallaal) .2-5- ]
Al Juad) . 1-2-5-1
A Galsal A llly iy oLl oy BESI (35 e aaiey Ll LTy 406Y) dalled) Cadlad Jaced 3]
t S gins Alalae 223a Jamas &)l chdadll eadf, gyl eleg b Jalall

v=(d*Apg) [ (18 p)-cerrreen. (4-1)
celesl) avanais gl dag il i) daal bes cile b ) (3382 (pe Aulaal) 038 (3yx00s

10 deWaard, C. & Milliams, D.E. (1975). Carbonic acid corrosion of steel. Corrosion, 31(5), 177-181.
7



Liallae Blag 4 full sbaall Jon Siliagac Js¥) Jeadl

(Induced Gas Flotation — IGF)Jasall caaw il (alsaf .2-2-5- 1
cileladl) geailid cAallead) sluall DA (Crng s ) elsa) W) (e daids cilelid gaa o IGF 4@ adiad
dll oda cadl By LSalSie iy gand Cun mhacdl ) Lgadfig dallal) Cilasmually i) Al bl

M e Gbiads el die i) cull 4] 8 %95 ) Juad 5ol
Aalled) sbad) (e alle 2228 0.5 = 0.2 3l 3ix Jaee @
A S -3 asdl cig 0
g )Se > 10 Al Glawall aas o
(Hydrocyclones) dlallg (53<all )bl .3-2-5-1
ehial e gnan ¥ 4l clylaally ALY Claseall Jaail 035l 535Ul (goall e culishunsg yagl) adiad
i 3L fiag K 10-5 (0 ST b il ilaseanl s e Asgmns lgana Jhay Jaaiy A
AU Jalyal) U8 88 mad sansS LY dallaall Jabye 8 p23iids . %90 )
i pilly Bansy) — Lgill) dadlaal) 3.5. 1
(Aeration/Air Stripping) s|sglb saus¥1y diggall .1-3-5-1
oalsal e a5 dma i Jeew SO aas ) QI AU sasd) 50y Y al A1 digenl sl 3e
Aaliall 52L)g Aeedlall iy Jality 520SY1 33e5 L dasaall can ologl) em Aadail §f duggn z Ll ) dagita
2 pH> 7 sie adels ST (6L Jlsgl) Geadlall Lndacd
4Fe** + O, + 10H,0 — 4Fe(OH); | + 8H*.............. (5-D
(Chlorination)s,glst) .2-3-5-1
2850 JalaS ( ClO, ol 2] s ¢ NaOClagangeal) cusjsl€oma ¢« Clyile jol<) slSl @il calisad
tadal) BlugYl 3 (HOCH) 5o)slSomgll (ans sl it ()5S duag (58
Cl, + H,0 2 HOCI + HCl.............. (6-1)
JSG ¢ aia 5200 deal) o e « SRBLS e ylasds (AN aaal) 3 )5iSougll (ans 2085)
P 5yt Al pe Jfade 2-0.5 on Alladll dejal) 7ol L ilaedl)

1 Sherwood, T. (2005). Induced gas flotation (IGF) for produced water treatment. Qilfield Technology, 2(4), 12—-18.
2Lee, G. & Lee, J. (2005). Aeration fundamentals for groundwater iron removal. Water Environment Research, 77(1), 45-52.
13 Videla, H.A. & Herrera, L.K. (2005). Microbiologically influenced corrosion: looking to the future. International
Microbiology, 8(3), 169—-180.
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(Sand/Media Filtration) _adlilly Aol gadial) .3-3-5-1

GRSl Joll e sk o (g5ias . Dallady i) slaall dallae il AST a Lol madi il s3ac] el
Al - SN dand) g llg A58 Cilasant) Tailid el olall Lo Jabids ¢(ae 1.2-0.4) da)5ia plaaly
SSY) eV Aplenal) 28U 2l Uygs e St Gangiads «%95-80 350a; TSS Allj) 50U
M, 4 gumal) dgall A1) cpentl sl o Jadil) anl) (g dida Ciliah duclea

(Membrane Filtration) sl madill .4-3-5- 1

sl 8oLl cld bl e AlalSie Alades Jos
(00 0.5-0.1) (midia i Jarca (LSl fas See > 0.1 Glasaad) dijle Gl mpdipll @
Jaia cellall & 515 alusall e Coa il g il (lan g by o 5815 L Sl alare Joe 3l il @
(UL 3-0.5)
3y dgae) LSl (Ca?t, Mg, SO,27) Ll i) dash (gylll =aiisll @
—15) Lsia e gpiall dsamnd) LSl L3 DY (30 %99-95 o ST sl (ouSal) aaliil) @
(L4 80
dawadial) Lsbast) dallaal) 4.5. 1
JSTL daslal) afgal) . 1-4-5-1
) e Lode 2l Aok 0sS5 5258Y ) adil) : ity Gl Jandy Jf ade 100-10 il bl
¢ Agal) @l s Jg il delia b legud Lelsl ST L JIaY) (3hlie canay (5258 Loyl
Pligheusilly (il Jlasedyly
coenill daslal) sfgal) .2-4-5-1
lgamny Jany ol gly sat Gond ALiaS Slga ALl gyl linySy asand Sl liga € ilasas i e
tlaelgil 5l pplll JSAN sty AV lpamnsg 85l gai allge o bl
BaSO, 5 CaCO; s illed : HEDP, DTPMP — cligiugt s @
CaSO s piad : oS Clyalss @
SrSO o Allad ¢ 5y Clbwgdll LSye @

14 Kawamura, S. (2000). Integrated Design and Operation of Water Treatment Facilities, 2nd ed. John Wiley & Sons, New
York.
15 Andreeva, N. & Pugacheva, N. (2015). Corrosion inhibitors for oil and gas industry. Journal of Corrosion Science and
Engineering, 18, 1-14.
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A iSl) clagal) . 3-4-5- 1
¢ 5lS) 5250 lane ) aciis GAB 5 SRB L) AailKal jaise (S ol (parbad 4-2 (S) Ljsn 5kl
(Dlsball claaall ¢aiga¥) (53 505S) BauS5a e il (g 2sY) ¢ sl sl S cag
O (DAY s 2 3la ) AP Lanslans Koall Ldhall sl 1) o slilly de ) lad] 8wt
Aallly olasl) Gua (e ddg il oleal) dallas (3 h AdjlEa :(2-1) Jan

Cilaadal) dosadl) dalcay Belagy) fasal) Aadleal) 4l
Al b diaddie 1Al aaall san Fe** — Fe** 4 ¢ BansY1y duggll
52uSY) aa diaidie % 95-80 g ) jlatia) o) il
Aol 8 aSas e e Bliee G e+ JheS auS5e 8 i<l
Byaiuse 48)pe o liny Aas i %90+ s il aia Chadss [ lighud e ill daila lga oy
Tualeeal) ilanlall dadiya > % 995)ties Gy LaLjd Jalss (UF/NF) sLially ead i) aldas
Sl s Lid) | dadeddagie Taa saus CO, 5 H,S aly) Cladlsl Al datlaal)

saal) Aadleal Landasl gkl L 5-5- 1

A (Fe*) <oy ye < S (Fe?™) uldll JSal G abisas o aaal) A1) it plaes aaias

b Ly 22 o Sy o ) ol e Bl silaial e of (Libys abad (<o (Fe(OH)s)
7.3kl s3a

iy uensil) o BansY) L 1-5-5-1
2S5y U3<e Llay (g3 Fe™™ L) olsdll Jlall Fe™ sausl e agiig dlesas 891 dabll 4y
sl Lailst gudlSy gt por (3 Aeniionall a5l (i i illy Cusenfills (a5 cpaal

Al -]
b Ak WSl Ly 7 e el pH dic 2ad a5 c2uS50S slsgll cnesl aaiind 3) (il Lelaly (3ylal) o
:2\:1}445 L"_\\.Az.a.n d9ng (_sﬁ ji z\:umaj\ L\.ug;}“

4Fe2t + 02 + IOHZO N 4Fe(OH)3l + 8HY i (7-1)

16 Grigoryan, A.A., Cornish, S.L., Buziak, F.M. et al. (2008). Competitive oxidative and reductive biodegradation of crude oil
by a mixed thermophilic microbial community from a high-temperature oil reservoir. Applied and Environmental

Microbiology, 74(14), 4580—4591.
17 Moshfeghian, M. (2013). Overview of produced water treatment technologies. PetroSkills Online, Technical Note Series.
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§olsll-
astye i 5iSa A5l gl il B 4iS) PH (e gans) (550 (B ey Y] 0n ol 20550 IS
IFe* + Cl, — 2Fe¥ + 2CI-  trreeeeen (8-1)
Fe3" + 3H,0 — Fe(OH)3| + 3H"  ..cceeneee. (9-D)

psmalisyd) clitian — =
Jars MNO; s (f aibiae (pe + pad¥) Jopll Jmilusg poo Ll padiedy o iaially yoad) 2S5 (568 2S5
taclen s JasusS
3Fe?* + MnO,~ + 7TH,0 — 3Fe(OH)3| + MnO,| + 5H" ..., (10-I)
O9is¥- o
AR piye 43S canly F (8 gumall L a Tedn dlady waal) auss an s (558 S50 0935V
Hlandse Tadgs il
2Fe* + O3 + 5H,0 — 2Fe(OH)3| + O, + 4H" .............. (11-I)

(Cl0,) gisl) aessf AL —
a1 pH G pely Gt o siiially wpaal) 50T 8 Jlads e )3l<all Al aloil) (oS oy olSU oy
23, Lods il in) llaing ey e

ity ,8asl L 2-5-5-1

(FeCly) DN yaall 2)5lS o o gial¥) b€ o e dilia) e Seally (555l) yaall A3Y axancd
o Gl ALE €] S 6 o) aaig dpadadd) ilindll J3laS G ¢ agrial) 2)0l< 2ixia
pH—V 4 5 sl de o o adiad p05aill 4lad of ) dila) (radi i agly ccinslal

iadalill/ puadly a3l L 3-5-5-1
comand) A1) ails () 2S00 L e aaall i 9.5 38 L ) Ca(OH), all ddlals pH 2d
TeaY pH ablee (llinig sleall (e 5,08 caliaS geins ] Allas Aoy lall

Ssdd) ol L 4-5-5-1

S capanl) e Al S0l daclia cas (Na™ (D) Jilie FE™ Slaiay £065lS @¥olue aadicd

Ady i) sbiall el Aaslall ff LS cJalid) J auaall aosh 13) masd) aunlSh Jobiddl slacsy Tas 2l
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Audad) el L 5-5-5-1
iap O V) cglle 50U Clally (55 al) apaall el aalilly (sl sl A ol Al b
@i}/SAMST s ya Bale 3 131 colaY1 joams dacayl Clad zal (e a) Ll b e waall 2ulS]
- (SugAD

=) .6-5-5-1

it L usill) Ssally cudpnlly ¢ Al ol sy ¢ il apulSy dadial) andll e Sle dga e 2diny
c6y90 Jauin ale) bt sagana Lghaa (81 cdiaidial) 58I e Lgeli€y Juaniall Al ggans

daaglend) Ay . 7-5-5-1

(o Aasume Cig )yl ciat Fe? 5ausY (Leptothrix 5 Gallionella Jie) anall 50uS5e Ly g i
S0 AL Slgall Dlgiad Lmiiia . lglaad Jguss ugon A (o 3all 30alSl Czojiid pH 5 (nsY)
sl Cag Dl iy Uaf

Blaal) sl gl zaciil) . 8-5-5-1
jRad & Pyrolusite 3 Birm 5 (Manganese Greensand) (sl i) eyl e Jailag ARG

1B gidalans Lol 43K, dallaall 8 daili aal)ll Satiat & lgadaw lo aaal) 5auS]

19, apaal) A5y Lalash §ohal) c Brage Alka 1(3-1) Jss>

aga8l) Lijall 4, )
el Lacill gl Seal) aaal) aa ANRE ey Ly Aha dlge Db AalKal) Limbing Losgil)
Ll cllyinl (83l dugilh o3l als PH (530 ¢dasyus 520 ClO, [ sl
sl sl Ciatl i Aoy o Jlef 2ilSs e Sataially paall s psalisd) Ciliaiay
desal) sl dala cilea 7 1) seeally s9yal) sl Jad auhilly Al
Ll dsglall pebien el M) Lamddiall €05l e oS s dakal
4l g 5 el aaalSh alacal las dille ally) 50l (UF/NF/RO) 2.22Y)
490 Jasits Bale) Bagina dau Loall 5Shall e ecaS ¢ Jurdal) ddali BN
Jueall Cag il dalen Uad Jil 2bLa Slga Aanslsall AY)

18 Crittenden, J. C., Trussell, R. R., Hand, D. W., Howe, K. J., & Tchobanoglous, G. (2012). MWH’s Water Treatment:
Principles and Design (3rd ed.). John Wiley & Sons.
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daniial) famsY) ciilas . 6-5-1

s dlladll Adle B Hoda g o adien Al Sllead) (e desane Lgih desiial) 53SY) Clilee (i
203 530S 35en el (e sag el 2.8 g il Bans] g lliay (521 ((OH®) JonsSy gl s gl
oSl 2T B ) dlgl) 3 Lgbisats dgamal) culilall 430 and 5aus] e 538 j3all 13gl . yolal
Aiaee #Oly elallg
Lasinall (59399 Aalaily ¢83laad) Asigeall 52uSY g ¢ (ygiid 1 lgia Calaglaia s3e Aadiiall 52uSY) cillee Jadi
ety Atilay < 530SY )5 ((UV/H,0,) G sel) 3uusl (35 pe dunasiial (368 428¥)5 «(O3/H,0,)
I3 daly il sbiall Gauslia Lglans Lo coiadh s ccmmnd JAT ) dacsg (g iplal) Jin Y sl cililaall 020
ceashondl Jlaall o glaally Jall (gpaanll (gginal

O5id ARyl dasiial) BausY) . 1-6-5-1
O RalSy AL Gulul) -
2Som On laie G B cps 1894 e 5iid laiys s @i lladl ) el 13a Caliag) s5a
138 cauds e 5 ((C4HgOg ) clphyhall ans 2S5 (Fe™) AU aall #3Ul5 (H205) oensynel
O CRESy zall
D st @iy A 1975 sl (Walling) gy Jlael 3 Lo Y (laa 85l £,30) a3l maasi (g0 9
P, iy Huel
0548 demSa gl i —a
S aale Llladll e Sl je jda ggd ¢05u8 dlae & Jaill eaiall (OH®) JauSy gl i 32
028 (5355 - 09 ASIY) Jaig ¢ dagayall Jaslg sl ) A8LaYly ¢ Cmg e 55 gl sdawdy LT EO Lyguaall
20 JalSl aeaill ) Ygeay edlaall ALE jaal ciliva ) sakaal) 35S0 cilivall el L) edle il
N alaally Llasl) 489 —z
JauS g el Lin alsil Cpngyuell 2y e SN waall ol el 5o Llaall Biadly al¥) Jelil
(T80 s 76 & Jelinl de g ull)

Fe2* + H,0, — Fe* + OH- + *OH .............. (12-I)

19 Fenton, H. J. H. (1894). Oxidation of tartaric acid in presence of iron. Journal of the Chemical Society, Transactions, 65,
899-910.
20 Walling, C. (1975). Fenton’s reagent revisited. Accounts of Chemical Research, 8(4), 125-131.
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:530SY1 Aleds Tagd (RH) dgianl) bl Jis pagll jia aalyn &
*OH + RH — R* + H;0  ..oevnnee (13-I)
Re+ 05— ... > CO + H0 oo, (14-1)
LS ¢ Cang gl 2oy ae SOAN 2aall Lgd deliy Al G dgadll el jie  SU sl slaiaas
tde yuall 8adnall 59dadl) Aady (117U 50 0.01 & deyudl ) L Aty

Fe’" + H0, — Fe?" + «OOH + H" ..o (15-1)
Fe¥ + «OOH — Fe2" + O, + H* ..., (16-I)
raaall ol Cpag gl Ay (e 53550 cilejall wie 5lSH (g jaiall cllgis dula e e li Sl
*OH + Hy0, — *OOH + H,0 v, (17-1)
‘OH + Fe?* — Fe3 + OH-  evueeeeennn.. (18-1)

Csib dlas 35US B 853al) Jalgad) —

2S5 iy 5eliS el e Jsnanll iy Lelanin Cing Al i Bl ol ki 53y (58 Lulee 5S il

ey el pH 218 3.5 5 2.5 o Wle G Gad) ¢ DUY1 e Jale zal :(PH) ddagaal) daj0
H,0, R L Wl (8 haas cildbae (380 o) pH ie g caidlad Mg 2wy e A o sl

oaildll BY il Gl B e 3a s e all 52l 5ol 0% 1(H203) (it Sy dosn
RIS pdyg 52Ul Jlasg ((17-T) Aabaall) JauSs agl) i Lty

aalls ¢i3lall Aaada o 15:15 301 o Bale mghing Lunpad 033 tall ducall :[H0,):[Fe®'] dus
laall wyag ((18-T) Aslaall) ysdall Bty 253l apaslly Je i) ¢ Jay ()

23Syl A Jlaill g0 " 50-40 sa3 jslad (81 clasae delitl) Aoy all i sl daja
e oia g (90 el ele ) Cang el

Cradll 23ady ¢hiday Al ye Lga eyl IV GBI 8 50SY) o SV il Gany sde ) (a)
eSO Ll b Al dliay Y

B el daws o gdal) Jagaly 38 i gilly g g i Sy 21)ol<N Jro gyl A0 al) ciliplal)

Hcileall Tals vt ajtics L g ) olaal) 8 8y

2 Neyens, E., & Baeyens, J. (2003). A review of classic Fenton’s peroxidation as an advanced oxidation technique. Journal of
Hazardous Materials, 98(1-3), 33-50. DOI: 10.1016/S0304-3894(02)00282-0
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21 Laa) ¢ giid dalaad dldyY) Abaddl) audl) :(4-1) Jgan

(S3LEY) (sal Jiial
3.5-2.5 OH i ganll daye
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240 - 20 5ylyal) day
(s3kall en) G2 120 — 30 Jelil cpe)
Blaadl s /s o5 PH dlalae 40U sgkadl)

paal) Ay dalg i) obsall Ao O giid dulas (gaakali -4
g5 yuel L&) 5ol tanly O (3 Oan llad WY Ay i) olaall (als (S Ganlia (558 dules 348
(oAl dga e cunll LA Fe™ 1) Fe? Calill aaall gty ddga (o oastsnl) Jlanll Zoslaall dsudlly
poall 3 St ¢ amall o Ui ast of e Ay 5 slaall 8 Slal dgmpall daal) G Lin 53338 Bhaas
Aalladl b acbis Jale )
3 553 ) pH s ¢ Aagaias iy (538 (RIS Ala) tdabie e dallead) (a8 dleal) dusjlad) b
i Lol dles 2 o @l&ally waall Cunsil 87 sas I PH ad) o (el 57l ol
3555 (TOC) (gganll (391 <l Naals (COD) (anes€U Saal llal) A15) dansi ol 36U L
22 (BOD5/COD) (ssoall Jlaill sluall 418 (yens Y] dilia) ¢ Rial) o)

22 g Adaal L3l 5 358 1(5-1) Jsas

Lal 353800
(Comavel 3y ) Aalu ey Luws dialy dad) CadlsS leaY aililes @ (atiie pH Jasca ) dalal
Oidlal) Bhal) daag daivaall Gl b dase Jaids Lalang dadles il Zpyos slea 21y
Lol e aly (e lizlall lab puexs (b3S 20 )918) Aol ligdl) ddacss ysdall Dlgin)
Aongas AallaaS (goanll Jlarl oLl 4G pd5 Adlall S die Chng gl Sy IS

22 Pignatello, J. J., Oliveros, E., & MacKay, A. (2006). Advanced oxidation processes for organic contaminant destruction
based on the Fenton reaction and related chemistry. Critical Reviews in Environmental Science and Technology, 36(1), 1-84.
DOI: 10.1080/10643380500326564
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M Al pailads celdl ) dualls Jo sall dag 3 dansis ¢ S Guila
odal) ol abas .2-6- 1
P A Aedag A0 3)lgall lgig ADaall alsall ladi didg jull Gldaall 3 deatieed) eal) sl jalias 20aT
O dlle s o (ggint LS Baganall e 885l et cdpaadl Joaall b Lahasid ASY) s ) olaa @
Adlall g1k SISO, 5 BaSO, 433 Sr2* 5 Ba?" ae atajin 38 SO, <l
LSl ol pe i (359 Aacigia dagles Sale ant Ayl dunglsad) Gl olia 1 gl oluall @
L) (ealai®¥ s Sl el s clginllas 2ay Taiill dnliadl oliall g Bale) + dalladl) 2 liY) olue

L hally oaslsnll Gishll £65 Cun pladiu) U8 48K dalles £ las: dadacd) slaall
Aals cVla b aodind iyl LgaadlSal Bl cpall 8 2lasial) 5yl slaall Agdas cillass ole @
el Rl daghiia .3-6- 1
DY) Al pwtigh aseadl) .1-3-6- 1
20875 jlana Dpenit Jalail (35 ACAN paa’ Alenl) 2l Jalse pal (o il AT il aracail] 32
iz lyly casll LY dhaall ghall
Soloia aye (B AiSre i iy U z ) LT 4 Jass degud Bl ST el ouladll Lo o
.&Mii\

Ailaial LU i — caslaes J< 2 ) LT 6 Ly Jamd L3S5e in ji: clud) laai @

23 Metcalf & Eddy / Tchobanoglous, G., Stensel, H. D., Tsuchihashi, R., & Burton, F. (2014). Wastewater Engineering:
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Abstract:

This study aims to contribute to improving the quality of water intended for reinjection by
removing iron using the Fenton Advanced Oxidation Process (FAOP). Iron is one of the most
significant elements causing problems in oilfield reinjection operations, necessitating its
treatment using efficient and environmentally friendly methods.

In this work, laboratory experiments were conducted to evaluate the efficiency of the Fenton
process in oxidizing and removing iron from water. The results showed that the FAOP was
highly effective in removing iron, achieving high removal rates of up to 99.91% under specific
operating conditions in a special reaction medium (pH + alkaline solution).

The effectiveness of two bases in the precipitation stage of iron ions after the oxidation process
was also compared: calcium hydroxide and potassium hydroxide. Both solutions yielded
excellent results in iron precipitation. The potassium hydroxide (10%) solution achieved a
precipitation efficiency of 99.81% using 16 ml of solution per 500 ml sample of petroleum
water. However, the calcium hydroxide (10%) solution slightly surpassed it in terms of
precipitation efficiency, reaching 99.87%, with a solution consumption of 12 ml per sample of
petroleum water. This makes it the more economically and technically advantageous option.
These results highlight the importance of using advanced oxidation techniques in industrial
wastewater treatment and provide practical and effective solutions for improving the quality of
reinjected water. This contributes to maintaining the integrity of petroleum reservoirs, thereby
increasing production and protecting the environment.

Keywords: Petroleum water treatment, Fenton advanced oxidation, iron precipitation,
iron ions, reinjection.




