[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

RTLR VE T RUAVI RVERN Fe 4|
YoF B YAY Gl T8 50l (g o )lad (o 050

"

Available online: http://ijhe.tums.ac.ir

sevell ¢y
KA
s
(AEH) |

u&h}}: Jle

s
U,
o, o™

" Of Environ™

i S S b Ay OB Ak 4 o icmlie L]
51 Ak o a3 51 eslinad U STH1 58 10 awdis 5 50k

) b ool TG Ol foge (s AL LS,
Q‘ﬁ] Ol ko ‘ddu\ Jb‘ aK.:J‘) cQ‘.M J;-\) M..»_l; r)l.a S ISESs ‘CM-\»J.‘JL'“N a);

T ie ool e L
‘&;.:954.:4}}.;cwO\yu]}f&sd‘ﬁbéd‘ﬂ‘v\&lﬂ&u)ﬂ)}JMJWJ LNVES AR QQJ;@JU
okl ot s ol 513 5 g s pmal 5l e il Sl (515 0 4 5 kS VYA toMl R b
S b i ol 005 b T i (S5 0T 5 Lo e Lnot VT s VAN ‘b

_ _ q7/+4/Y) :)m‘ @JU

oy (AHP) ol o el Low a5 3l oaliad b ST 55 0 andis o 5slsd
diop sl alisn (gl 2ol 035 Blod (6l mand O pmes ol S 03 55

(23 pll 170 L anasie sl law 5 S bl 035 a8 5 S
St a5l 55515 5 (BAAS) o3, 2.8 aslsn bl od 4035 95 1 emy 2 B35
Slasbre s 5 e 5 (salatl (g, 5= 25 jlams (sl slne ol (SBR)

tD)L:&A J‘—-? LSJ—.SM. &J-As O\fj‘j
Sosld 5 Fmgl OS5 e LS

- S F 5 mdisn
@ S ey 55 s Slaanglie Lol Sl e 5 A 23055 L) i b b s <

kel s o Sl bl gl Expert ChoicelT [l sle 5 bav 5 ol Ol o

i e O
g a8 IR N By ded BB esk s bagtncs Il aes 53 (Bl o il

. . . R . . J e Lo ¢ 59 2SI C r
5 bl slaslas 2y dsl op 250 SBR s ccoales o s bl (30 ) St sk 8 (5 7S g

. o ) s_sobhan@jiauh.ac.ir
aly 83,05 55 5 e slaslae Cu gyl o nin S BAAS iy 5 s slas

ks olant] s e

5 G B SIEAAS 25, ascnl o2 e ol @uut;.m_g:dﬂfq__:s
s 35 a5 SBR 255 Js o oy p SBR g5 b sl 53 gesle (5l
e Dl (Sl S ey 4 5L 5 e s Slas bl Ly s 2 Ol kS
Ao Ol HDPE a1y ool adad (gl 5 a5 op el Ol psas cadoad

Please cite this article as: Bagheri R, Sobhanardakani S, Lorestani B. Selection of the best wastewater treatment alternative for HDPE unit of pet-
rochemical research and technology company-Arak center based on the analytical hierarchy process. Iranian Journal of Health and Environment.
2017;10(3):293-304



https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

L by 8 sl it slaag S oLl L 30k 5l s
OV &S oy sl Ol sl alo sy

) S s 5l s sl SBR 3 EAAS b s
kel S EAAS s, dzen YL abas g5le
Caoslio 5 (gl Of 53 a8 ol Jd o o) 5l glods
62505 IS (oS 5 S Sl 5 4 S o
Ble Ol Gl L s cpl oo Bk Sl el Sl
Pl a0 5 el Sk OGS aslsa 5 S50
QOFAY) 5535 0 slilay

s d o e OSBR i) 4 oolole i
Gl (gl O 53 a8 ol OB adsd (ol gl Ut
Joe Al st 51, S oSG (o sllasl (sl
Ll e San 3ladY 5 paslsn cs3ladslaze 5 55 o
Sra eV L5l fol shie )5S a1y S oS8
JwﬂWpSBRgMGMWASQ_J
L 4SSl (slra e ST 5o ol _3Dst] o yLaze
010 08) &S o Jas Oloj b kS oo Lz

aledes Lo 13 51 (Y0 V) 0, LS 5 Guangming
eslinal OSL ahal S o g Sl sl e
b (Y++V) 0l,Kes s Anagnostopoulos .(4) 4ss §
(Fuzzy Analytical i, S a3 w355 anllas
il i, — s Hierarchy Process) FAHP
S 3 (Y 8) 0l 5 Tarkian .(V1) el OO0
Liass NS adeal iy, o e sl sl AHP
L s Karimi .(V)) ws S eslizal 0l g5 cs Cnin
Sy bl 4 Cond AHP syl 5 5l eslizad L 35 (Y1)
SHAV) L S ol Bl sms oS ed OABL adeal g
by iays 5 (Ye44) oK s Dabbaghian b
S 5 g3lanl (25 oLl 4 cns AHP bl 3
QOA) 55 1l 5 I Rl ONSL i gla s,
sl S el gl b LSl s g ) i 5l dy s
IO Labadar iy 1545 5,5 5,3 fae S SIS

YMcuqu&j)w%ubw‘éﬁchehw‘

v4¢

e NSV wdial 4y 35 9 i cuwlio OB

VRV

e e 52 b ol e S5 Sl e
S 5 by bl g ediy Sl se den (S5 a5 00
315 (Sa Sl iy (635558 5 ixio Slmin) 13 ol
2 posarta Ol Gl 5) Cmar 4 a5 L. (0-F)
et e o Of e s poma L oS lay 528
2L el =l Kls e o eSS 5 LS J S
A S0l S 53 Ol glodia 53 oS Sl b i 5bs)
3555 55 Sl Pl a5 L seisal.(1) A4S (gl s dal =
(e Sl 5l S ek p A e« [PINTAN| gl
stlael S5 68 e (6l s 5 ol (sl
Sl pdal o 550 Dbl sl s ol 3555
S oo 5 (S sla bl I JB s el s
g2 50 il (8) Gl ol wd s Jamn 43555 (6 0 4l
L oAl slaailiaions Sl 5 b gy il o
sl odd lay 2280 3ST s adad ogline sladsl b

o ol Al sadde jlanidS aas der s
o BBl Sl (2 e g0l s s gl
I ol L (0=A) Sl ol sl CNSG ahas slaasy 5
Sl (sslasl glaasli 5l ba dadds ol 5l saS slia
s ylas S5 T 0l 8l @ e Sl s atls
el = (Kb Gllze Sl 5wl slaaypa tals
() Llazdls e oa

Ll o sa aatls i (6 S el Gla s 050
Analytical Hierarchy Process) _sl,» dllo Lo
ol s &8 G S el oo 530505 —xenl 51 ((AHP)
Sl s 5l el S s Jl L 5 oLl
Lol Bl Jls, s ey el 5l Cflu 34 gn
o) Cosois |y b L li LS e e 0l L as AHP
ot S T Slel 503 S alie Suss Ly
A0 el S gaame Slaal S Sl 5o B s
- slerl (a3 e glaslae ol 5oB al 3 ol OV
3,85 s galasl jlae Connl Olea L1y 0 8 5 SCa 3

o Al
195 Jul /ogan o loi /3 0 )93 /%ﬁ J
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Ol)5ed g S, loww Jagew

S sy o NSl adal  an gla i, il
Sl glme b 4 5L Ll s s SBR ;EAAS
aslsl (gl OLLla 8 o o5 3l 3 g2 5 poiiad 5 —aslsn
Lk ol s

3 sl 51 S e Canl Ol s s sltats s
S84 el 4 slonal LS Jole 4 o Lajlne 5
OV dsdx) o5 sbbanslis gl saie 53 o Sl 5
4 S Lslme f Ceal Ol e end Sk L Glasliin
4 S slre 8 Glaskae 5 o ool Olpes nd con
Slasbre s 55 a8 51 G on el Ol s 5 oa
o 338 1 Oluba s Sl s e el S
wagflf)s.a_;wd;lfwjt_:}uobl
b bl s ks oo s Lol y oSS 4
GBS o b labas o35 baslns Coenl i Coa
(Y8) s a3l Gl Ols (Saels

Inconsistency) s 3L 5 5 s 035 O3
el slie ol s Lot SK5 (sls e 5Le (Ratio
e 5 OBl 05,8 jasiie 6l Y Jsdr Sl ol
sle s o 55 baanslis 51 Jool slacs ol 4 slazel &
S sl y sl 53 ds acle Expert Choice 11
Oly 1y bbaglas (8500 /) 51 5SS L ol (850
() &S

) $aslie Gl e 95 g Olear 5 lide =\ g

95495 dwsldo 5 Coert 4> e Hldas
LS o 5 \
o JB s b ol Y
s BB s ¥
e B s ¢
oS JB LS 0
oS BB e UL 1
G5 o o v
@>J3 J{G U"\;‘uﬁ Ul A
@;.J" JJL; b‘)‘Ju\L}_: q

J’ #as o,
% 5 ﬂ’ \ . A
by /Pgan o /309>

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y40

oo Ll s sd b L 5l eo )l se g 035 ey

QOV) Sl axl e (65L5 lacazla phe b o
A 005 03 g R pmbo Sl Sl e g L
‘_554_5) J\ oslaial cbﬂj e CA_W.“:)M LsLﬁaJwMYT
—y}&ﬂmtdswﬁl‘r@ﬁ)@ukwm)\)&
sl Sl cmes OB i (gl b (63 )18
)\ oslaial dewﬁjﬁ Lﬁ‘ c})w\)\ QM‘)‘JJ)}J; \J.,w;
B e s Sosld 5 sy oS s HDPE -1
5 St s Sl il 0515, 5 S 51 e gy ST

L by g3l
a4 8 G Fabie Sl G b adllls 0l 5o
oy sl 5 sy oS s HDPE a1 oot
obal (63 5,8 = b slaslae 03 S LS L STl S e
JB i, Olgea AHP 255 5l e 5 s sl
el e 3 Sk polal 1 aasy 58 sl (gl 5 oS 5 Collan]
3 S iaoee Cldal il 3B &Sl i b SO
55 gslasl Glaal Cenl Olaa b 501y K b= slazs]
o8 sl (b oS 55 S whead g il b |
Slasles (55 sranglin) e 5 ogls (g3l
OA=YY) dd eslizal i balss plesl 5 s slalss
Aty Sy (Sasllod s e Sble sl o sle
las ailesT 2T 5 (6405 p4 ged 5l esliz! LHDPE
Ol SilesT gl sllenl gla iy, oS s g ¢S
Goosls 355 Jbo 5 gy 31 L (YT) A s S
bl @503 53 (bl 2050 sla bl LT 51 ol
— 5l bl 0sasl o i s SPSS 20 s 51 oslinl
Glaais pleiil 4 Sledbl ol (Shapiro-Wilk) <
HDPE b\jflﬁggjbjguﬂ@j@?@@@f
LI .3 8 5 oMbl adas o, Olubis I8, s
Aty 3 CArmYh G ) Ol (S W5 4 ey


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

e NSV wdial 4y 35 9 i cuwlio OB

ol g Sl 8l Lasls Y Jaas

V/0) V/to V/EN V/YY V/VE

VY /4 +/OA . ' LILR

n: Matrixes dimension

L.LI.R: Inconsistency Index of Random matrix

laassly
ol 55 b sl el o bgy e iy 5 e slis
3,30 05eS1BOD;) plasd s 5L 3550 05T Jal
JS (TDS) Jslos sl JS (COD) o 5L
EC) L0 el (5, PH (TSS) e Sltal
> Dllas s Ol ar s e 5 sl e
(b ol sl 1Y s 5> HDPE a1 Gl
A et 033 5 obre 5 5 Laslne 1SS 8 0l 055
£ sl 5o o a5 el s glaay S sl slne

sl ol Ajb\ 0 5

) Amslie gl aelilion 5l ol @L:J (S rlfj.s
e =k 5l s Lok 5 5 Lals o 55 sle
ke 5 Lo Jlome 8 5 Laay 8 51 pli S o e |
Slwlis sla w5l 55,0 Expert Choice O le 5
baslire 51 SG S 055 annlons (Sl g A LSS 255
A2y palie ks 5:Ske oy S 5 Laslns
03,5 dbe s G ol 55 .(Y0) i dsloms s e o
= Gy el s slo has b omd 055 dmiloes
WY)W s:‘..ﬁ‘ uﬂ.:JSLﬁ BN Ls‘j" O\.maX) 0% )U.E.a JZS‘J:- E)

HDPE >3 Ol €g05 sloond 5 S5 sl eyl olio ¥ Jgu

£eq Los
AAO Ao
Ve Qe
AY Voo
AE v/A
Yoo 0+
40 Vo
VY A
Yy YA
/Y o/

(mg/L) (BODs) sl s 55 5550 O30S
(mg/L) (COD) sbocs 5L 3, 50 05|
(mg/L) (TDS) J sl olial S
(mg/L) (TSS) slae lial IS
pH
(mg/L) 25, 5 2
(ms/cm) (EC) S Sl eslua
(mg/L) (Ti) ¢ 5z
(°C) Lo

(m3/h) 0,

yai Ol bumo bl sgs ale ol idg ju ole aoliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Ol)5ed g S, loww Jagew

HDPE u>15 55150 ainas 555 cp i G 6l oo glaslme 5 b slme 035 € g

Sl )

sl

-

(+/100) L5 3,50 anhal a3
(+1YAQ) 3,1kl b llas sl
(/YY) 5 3]

CYARE DR
/YY) ke s
(/YY) LS, cilag
(/AV0) 55 5550 e
GV lale j a3
(1Y) 465 5 s <230
(/0 8Y) dal Il o e
(VYY) s slaslen 5
(/AL SIS Sl
(V/AAY) Ol g 4 gon s
(AN IR H IR
(/P Ol Sl e el s
(IYAY) )t Sals pts
(/V0) ol b
(V8)) s (6 pdyillan]
(/) s maly Sslu
(/ML) ol Bl e LB

('/V'/\) L;)jl;.é C}L

(+/V0)) (gslazdl

('/'O-\) ‘;'liﬁ.\.ﬂ

(./.C\/\) 6;]3)[5 _Lf."'é

Os b fa golal 5 s jlases (lajlas a5 51y OLLS
a;)t;(,};}dj\ét_ugug~/\o\ g0 L
o BT, 3 i (ke 5 (82,08 28 slaslas
SUl5 5 el Glaobas o5 cpiamen L S 18 0l
VYAL 5 /YA L 055 b e e 3l L s

SLobma 5 ¢ s las Jlms 25 5 sl glay Sl

: 1195 jusly /gen 0 Lo /3 0495
- 22 /! ) )9

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y4v

Coed ($31 5 aptal disee Sladyl b gy ol
— 2 5 e ol (w sl ol laslas 4
2 s Wl Bl Gl a by e slie 5 65,8
2l el el el ) s d A gl i
FB o3k s ey Il ann 55 5L cd  Jool>

Lolne (23055 B Cpizmad 20 a8 S 150V e Jsd


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

sl (gl gdmy Sl 3 /8N IS 055 L EAAS

5,5 o ) 3 HDPE 1nl5 536
055 (IS Bl Sl bl il L 6l
AL Gl e s l5 ) soas e 5 5o La sl 51 S
o Loty 58 gl oo Il 53 4S50 s I 3l
Ao st L golal 5 sa sl Slajlas 4
Aoy Ve LY Sl do Ve LAY S sas
Lol 3 o sl 3 5 s bl SBR w8 las
aas 55 o sl 55 &S So g0 )3 At sdalie (g s
VO LVO Sl S35 do)d ot Lo b e Slaslins 4y o
o33 Gl BIL e 5 Ll 3L ol suy Jl s s
EAAS .8« bl p oo sl cdosa Vo (Vw555
Sl o o by 8 g sl o BB sl s
383 e b e slme ke 55 (63 18 - 8
L s 3 e 3L ol st sl s s 61 LS VY 5|
o bl b o sl o n Y (VL a0 S5y Lo ps Ll
S il Lo s as il o EAAS a8

&;.w‘ ol 43‘)‘\* )‘.}‘}'QJ. DL ‘)5 hla

e NSV wdial 4y 35 9 i cuwlio OB

Lalr O3 b oo e slale o aan 5 5L 3550 e
tgalanl jlome pn 5 Jol slaza sl /MY 5 0V0
Sl pde 5 Ol 3l 3doe oslinad CLLB sLaslas 5
XS PPIYA VAA BPICVA iR B VISV RS S VGOV PR g P
kB slaslne 5 Sl 55 5 (S e Jlms e 5 Ul
SVEL R 055 b S ol ok s sl Bl
355 a1y (62 28 28 lre p s 5 Ul slacy Sl /70 A
3SBR sla s sl b Sl .(8 Jd) Lsls olas]
00T L plp o e il Slre g 055 EAAS
SOV L ol 5 Sy sl jlae ol O35 0 /EEA
RNV L e S S e slre (L@ O3 /EVT
VYA Sl g S 2,858 sre ale O35 5 0 /0NY
S sl s by e b (amen (0 J5r) 550 /0TY
G by ol o es 4 Jol Gus 4 s by S e
bl cpl ol ods €11 Y Sls s 53 0T (6,85l s
Js JB o3 L 55 sty Jol cnl 5o LS5l s
el O SO Y s ged Sl e 55 a S 5150/ G
a5 dsl sl 530 /0vY IS 055 LSBR iy, 4

Lslas 25 9 bslas 4 s OB (55158 ainal slaay 5 s 059 -0 g

JEEA v/00Y
ENY +/OAV
+/Y10 /Y0
+/00+ +/800
v/One V/Ouo
+/AQQ AN
*/YAA /NVY
/Y 2 /OYV

sl L
BINESPVIR WIS S WIS
00kl b cillas LUly slrs 3

3ok 25

LSS cldlig sl 25
65%‘ JL:M

o Al
1195 Jly /oo o lads /@ 093 /%y J
;

YA Ol B il gy ale ol Giksgy wole ewliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Ol)Kea 9 S, yluw Jutow

Llas 25 5 Lskne 4 Comd OHBL (5319 arieal Ly 3B oomd 055 =0 ol aal]

VENe /OA S 258 e slre 3

V/00+ /g0 Slasbe por 458 slas 533

V/OAT Ny TSR PR PUTASIS

ATV Am\n Lol Il C:’: osa slae 3

V/O\Y VEAY e shas

‘/gov /08V s Gl 5L slas )

Y A S Sl slme 5

/O +/847 Ol g o 2wd jlae )

VYAA SOY O A P PO

V/EAA v/OVY Olg Sl ddame oslizul Sl jlas 3

Y /FAs o Sl pde slrs

v /oY VEYA 638 5 5 e

+/4) AR Lol 2 Old jlas 5

/1) V¥ o (§ iy bllan] Sl o5

A JARK Sraly (Sole Jlre 5

v /8TY +/OYA Ol Gl Gl jlae 5

+/4) JARR oot ok slme 5

Sibarse =003 M) Setoms = 000 @)

S8 el I 1o S gy e o8

e

Il gie 4l 5l

044 045 045 047

048 045 05 051 052 053 054

U sbs & s OIS ks slaky3F s 5l 13 505 ) s ges
d) g3,,15- 23 5(©) & e (D) g5laBl (A) s jlaoes

! 1795 Sl Loy
. 7 Jly /g o)Lk /P23 09>

sl bszo il gy ale ozl gy wale soliliad Y44

ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

e NSV wdial 4y 35 9 i cuwlio OB

il bae,: = 0.03 Ly = 0.00
Sy ) T ©)
r n r n
a1 AE cail gy Jak ol 0562 2K ad gt Jad ol 0513
S - s d
e _ o e - o
0 0.1 02 03 04 05 0.6 047 0475 048 0485 042 0425 05 0505 051 0515
SLlre 4 Cod OBU kel (slaaiy B (g syl 515 05 =) Sl g0l sl
d) 3 ,5- 28 5(©) e (b)) g5LaBl (A) s jlames
55l ez = 0.00
r n
w1 g Ly ek el 0.468
= -
‘;-.I;H-"._ﬂ: d;é‘d _ o
042 0.44 045 048 05 052 054
S SBr 4 o bty 5 gy Jl Sl gad -l g
W - 5.50%
gealiy = [N 1130
wobacl [ 22607
i dess I 5. T
Q00 Fa i 40,007 &, 00 0004 42 D0t DOWAE D0RABR. DOSED D0AED. 0054 00%
obit I A o
80— |
%0 \___.._ﬁ-—-"’ .50
70y
™ T e b
50 430 st adla L Jlé o Ak S8 el il
—1-20
.10
1 ¥
ﬂ I- [ fii] ; t :-‘v' } J
0l ] & THC sE 30 1w o 1] ELLY E ] Tar
e gilad Sl s T o

S SBdr 4 G ol o 15 gad =T s g0l

o Al
1195 s /ogan 0jlois /23 0593 /%y J
;

A Ol gl buzo Cuiblsgy ele (ol by s ol swliliad

ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Ol)5ed g S, loww Jagew

CIFYY 5 FAL G REY /N Ll i 6,8
g ola Sl S sl 5 L i, e b avslis s
SV sl Lsa O, St g ol asdllas 5 3 b 5
a5y 03 VY 05 L e lases slas O, YT didaie
Sl 5l aalllas mls b 48 (A5 tuail Lsjlne
558 Bld L 5 (1) 0, LSan 5 Karimi .0) 5,15
Lol s e ool e sl Sl lne
(UAFB) YL & 5, 0l > b <ol i (s5ln 0 555,
(ABR) (5315m o 515 3L 51, gla s, b aslis 3 1
OSY (UASB) YL & 5, 0L~ b 5lsa o o i
rrle Os—on G3lia oled Lol 5 Gl e
V) Ls S yme s S el ONSL adal 55
s b ogs (Yeeq) 0l,LSs s Dabbaghian s L 5
3 e ilme (3Bl (92 )8 - 5 slajlae 3 S
/ol ol JS 055 L e sSas sanl g5 o ol
Sx o aleed 30 s Gl b alie 5
ML sl w58 o Sl Olsmeas O sl S50

OA) L35 3 0T mbio

& S e
b ABL i gl b 5l oLl
Sladlas g g0 pSalstlte Jalse 5 5my oy i
S 06 sl eyl sy ol 53l 0l 5 sk
SBR (sl 5, 3l S0 LSl (gl s (6 ol 3
ML bl 4y S s ol 050y EAAS
(High Density Polyethylene & - sl L a1
SLI S o sy sl 5 sy oS 5 (HDP))
Lol b o OLLbi 8 5 Olaass ol da 5l eslanal Lo
Rekd ol 5 a8y g Il YL <35 L AHP
5 AW s S BAAS 55 Senl b e oled
P35 1555 SBR 25 baslis 55 gesle 5l
L s ol ciS 2t ol danls SBR 2,

J’ #as o,
% ﬁ ﬂ’ \ . A
by /Pgan o /309>

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

»

ou
Slalbraial 5l g)ls e, 5 |l ausa Sepl e a5
23 dsl el 5s Ghass cnl 53 ecad 5l sl S et
S 5 S S 3l 335 —w e b bl o s
oz 5l ol ammd o el ol A 5 slacdlsl
TDS BOD, COD pH . = « o5 4le s sl

b 5 b ilialy opl 3 A s i Sl 5 TSS
(st s Sl sloms a1 IS 30 Jol (sl slne ¢ 55
el slaslan 5 5 63,08 = =3 5 e (s3ladl
5348 LT A oslinal o5l i (5 S ransdd O 53
Soské 5 sy oS S HDPE w1y Ol s -
3 e laslas Cole; Ol SLI S 0 el 2
Sl Sl s a4 0 305 51 g p3Y 2ol
axdlae ol 3 A a3 g o o3l &S 5 5o lab 51 s
585 IS i 3 Cslaos B s Il 5 el Lo
Flw cule) oga 53 558 Sbldlsy >4 a5 b
S Sl ks Cillas oo dha 51 s j e
Slasle 3 5 sl b jlire o)l 0Ll L il adias
ool 35w oLl )8 o | 5ol o xiy O
035 ot il s Ly SBR wl b« wlud ol s sl
olal romen 5 (4/00Y) s shaze lajlne o
055 WEAAS 5y, Jlis 55 +/0YY IS 0551 5 (+/0YV)
o b asn sle .8 8 I3 o Jl s /8N S
O 2ol 5l golay s> s« AHP sl s 5
Lo Sl el los bl 038 Bl 6 Ay e
et 3l 3l law g5 (a8 s bl 038 (oS 5 s
Sl gl (S e lp s ple Lo alis s
ol s sladsly OSL adas i, o lie
S (Y1 8) 01, e s Tarkian ol ool 55 .ol o
3sSBR (.t MBR (ol >~ MBR sl 55, aslis o
O, C S o5 S wias o), EAAS
;UjpouﬁMBRu;j,qm;wjn;(\UI


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

&‘:)ﬁjﬁiﬁ
Gy daes Ll b ;IS abOLL 31 as S ) dllis ol
o Olge b Oldes Ay odlal sl5T ol il O yne
Sl ghieay I ge an 50U 581 5 Jd o s s
oLl b cacds 1y oo AISL dad S 0 Smle
W10+ 00 AREY 1Y US L 5l o ks Lows Ayl 3 55,

el

@L'.o

1. Sobhanardakani S, Jamali M, Maanijou M. Evalua-
tion of As, Zn, Cr and Mn concentrations in ground-
water resources of Razan Plain and preparing the
zoning map using GIS. Journal of Environmental
Science and Technology. 2014;16(2):25-38 (in Per-
sian).

2. Sobhanardakani S, Razban SS, Maanijou M. Evalua-
tion of concentration of some heavy metals in ground
water resources of Qahavand Plain-Hamedan. Jour-
nal of Kermanshah University of Medical Sciences.
2014;18(6):339-48 (in Persian).

3. Sobhanardakani S, Talebiani S, Maanijou M. Evalu-
ation of As, Zn, Pb and Cu concentrations in ground-
water resources of Toyserkan Plain and preparing
the zoning map using GIS. Journal of Mazandaran
University of Medical Sciences. 2014;24(114):120-
29 (in Persian).

4. Tchobanoglous G, Burton FL. Wastewater Engi-
neering: Treatment, Disposal and Reuse. 4th ed. New
York: McGraw-Hill; 2003.

5. Lynn WR, Logan JA, Charnes A. Systems analysis
for planning wastewater treatment plants. Journal of
Water Pollution Control Federation. 1962;34(6):565-
81.

6. Evenson DE, Orlob GT, Monser JR. Preliminary se-
lection of waste treatment systems. Journal of Water
Pollution Control Federation. 1969;41(11):1845-58.

7. Shih CS, DeFilippi JA. System optimization of
waste treatment plant process design. Journal of En-
vironmental Engineering Division. 1970;96:409-21.

8. Rossman LA. Synthesis of waste treatment systems

e NSV wdial 4y 35 9 i cuwlio OB

Jsas g cpl sl ol HDPE .15 colsb

Slafss b (b mbs romen 5 s glaiassio
bl 458 oy Sl Sl ol EAAS 5 SBR
Sskd 5 sy SoS b S HIL Ay b
S8 b sy AHP ) 3 Lo 5 SIS e ey o
ol b (ST Oldlas 53 555 o 4o 55 ol ol i S

e RO sl s, s %5,5@.«*43 sladsl 3

Lgd oLl 5

by implicit enumeration. Journal of Water Pollution
Control Federation. 1980;52(1):148-60.

9. Guangming Z, Ru J, Huang G, Xu M, Li J. Optimi-
zation of wastewater treatment alternative selection
by hierarchy grey relational analysis. Journal of En-
vironmental Management. 2007;82(2):250-59.

10. Sharifzadegan MH, Fathi H. Environmental vul-
nerability strategies policies related to development
projects in Albroz environmental areas. Environ-
mental Science. 2006;3(2):1-20 (in Persian)

11. Tarkian F, Ghaderi S, Esfahani MM, Sharifi A,
Mashhoon F. Selection of the best wastewater treat-
ment alternative for RIPI based on analytical hier-
archy process (AHP) and expert choice software.
Journal of Water and Wastewater. 2014;25(2):114-21
(in Persian).

12. Pirsaheb M, Khamutian R, Dargahi A. Efficiency
of activated sludge process (extended aeration) in
removal of linear alkyl benzene sulfonate (LAS)
from municipal wastewater-case study: waste-
water treatment of Paveh City. Journal of Health.
2013;4(3):249-59 (in Persian).

13. Pirsaheb M, Mohamadi M. Evaluation of nitro-
gen and phosphorous simultancous removal from
hospital wastewater by intermittent cycle extend-
ed aeration system (ICEAS). Toloo-e-Behdasht.
2015;14(3):38-50 (in Persian).

14. Mohseni-bandpi A, Bazzari H. Biological treat-
ment of milk factory wastewater by sequencing
batch reactor. Journal of Water and Wastewater.
2001;12(3):28-32 (in Persian).

o Al
195 Jul /ogan o loi /3 0 )93 /%ﬁ J
)

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Ol)5ed g S, loww Jagew

15. Monajemi P, Kazemi H. Treatability of petrochem-
ical waste using a pilot scale SBR system. Journal
of Water and Wastewater. 2005;16(1):48-53 (in Per-
sian).

16. Anagnostopoulos KP, Gratziou M, Vavatsikos AP.
Using the fuzzy analytic hierarchy Process for se-
lecting wastewater facilities at prefecture level. Eu-
ropean Water. 2007;19-20:15-24.

17. Karimi AAR, Mehrdadi N, Hashemian STAD, Nabi
Bidhendi GR, Tavakoli Moghadam R. Using AHP
for selection the best wastewater treatment process.
Journal of Water and Wastewater. 2011;21(4):2-12
(in Persian).

18. Dabbaghian MR, Hashemi SH, Ebadi T. Technical,
economical and environmental evaluation of plating
industrial wastewater treatment methods using AHP.
Journal of Environmental Science and Technology.
2009;11(3):107-15 (in Persian).

19. Tang SL, Ellis KV. Wastewater treatment opti-
mization model for developing world. II: Model
testing. Journal of Environmental Engineering.
1994;120(3):610-24.

20. Linkov I, Satterstrom FK, Steevens J, Ferguson E,
Pleus RC. Multi-criteria decision analysis and envi-
ronmental risk assessment for nanomaterials. Journal
of Nanoparticle Research. 2007;9(4):543-54.

21. Peniwati K. Criteria for evaluating group decision-
making methods. Mathematical and Computer Mod-
elling. 2007;46(7-8):935-47.

22. Boroushaki S, Malczewski J. Implementing an
extension of the analytical hierarchy process using
ordered weighted averaging operators with fuzzy
quantifiers in ArcGIS. Computers & Geosciences.
2008;34(4):399-410.

23. Eaton AD, Franson MAH. Standard Methods for
the Examination of Water & Wastewater. 21st ed.
Washington DC: American Public Health Associa-
tion; 2005.

24. Saaty RW. The analytic hierarchy process-what
it is and how it is used. Mathematical Modelling.
1987;9(3-5):161-76.

25. Ghodsipour H. Analytical Hierarchy Process
(AHP). Tehran: Amirkabir University of Technology
Publication; 2016 (in Persian).

J’ #as o,
% 5 ﬂ’ \ . A
by /Pgan o /309>

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Yoy


https://journals.tums.ac.ir/ijhe/article-1-5882-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

% &
" of Environ®™®

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2017, Vol. 10, No. 3

0

&

G

HERLTHAND ENVIRONIHENT

Original Article

Selection of the best wastewater treatment alternative for HDPE unit of

petrochemical research and technology company-Arak center based on the

analytical hierarchy process

R Bagheri, S Sobhanardakani®, B Lorestani

Department of the Environment, College of Basic Sciences, Hamedan Branch, Islamic Azad University, Hamedan, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 1 July 2017

Revised: 19 September 2017
Accepted: 24 September 2017
Published: 12 December 2017

Key words: Multi-criteria deci-
sion-making approach, Indus-
trial wastewater, Petrochemical
research and technology com-

pany, Inconsistency ratio

*Corresponding Author:
s _sobhan@iauh.ac.ir

Background and Objective: In countries such as Iran that are facing with
water scarcity and water crisis, paying attention to the quantity, quality and
sustainable use of water resources is very significant. Petrochemical processes
discharge pollutants into the environment, contaminating surface water
resources. Therefore, treatment of the wastewater of these industries is necessary.
Due to the capabilities of AHP process such as generalization, consideration of
various parameters, multi-dimensional selection and quantifying the qualitative
parameters by experts, the current study was carried out to select the best
wastewater treatment alternative for HDPE plant of petrochemical research and
technology company-Arak center based on AHP in 2016.

Materials and Methods: In this study, both sequencing batch reactors (SBR)
and extended aeration activated sludge (EAAS) systems based on environmental,
technical-functional, economic and management criteria’s according to the
expert’s opinion were weighted. Then, the paired comparisons of the selected
wastewater treatment systems for each criterion were developed. Finally, the
results were analyzed to select the best wastewater treatment systems for HDPE
unit of petrochemical industries using Expert Choicell Software.

Results: The results showed that the SBR wastewater treatment system was
the best method for the wastewater treatment of HDPE plant of petrochemical
research and technology company-Arak center as compared with the ESSA
system. Also, consistency ratio was ranged from 0 to 0.10 in all emphases. Based
on the results of the sensitivity analysis, the SBR system had the highest priority
of economic and environmental criteria. The ESSA system had the highest
priority of technical-functional and management criteria.

Conclusion: Based on the results, although ESSA method requires more
maintainance and management than the SBR method, due to increasing
requirement for the compliance of the output effluent quality with permissible
limits and the need for less land for the establishment of the treatment plant,
the SBR method was selected to be the most suitable process for HDPE plant
wastewater treatment.

2017;10(3):293-304.
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