[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

EYA-EV if o lais T Jlaw VPN Slicals chains cudlugs  peuigo 4o

Qs (Sloasd 9 (55248 S )l (Flo) Dl puds ()
Vbl juah awgaes B )L
P RS S B < I

‘-"J‘i‘ Aﬁ)&ﬁ ‘j‘lw EK...:.;‘.) ‘C,.M.l).]asm 9 N CL\.A A ESNs s ) .]a.:}u: u); )L:.i.-v‘.! !
J\ﬁ‘ cﬁ)’\ﬂ LJ-_{W OK.:-..)‘J LWJL.?UﬁNCaLA ev\g.i;'bgﬁ,ma_j‘]eﬁz»;b}ﬂdjs; ‘5)29;2.3.:"

WAV/IW/YR 10035 &b ¢ WWAV/ANE :allio i)y s &)U

3 Sl (555 ool DS Al S e el I8 s Sla e 5 b 5 alpe Sl el A 5wl i bR 5 4
w3l s almd plad 5 SO sl il Sy Sl ks e Siass ol 31 Gds sl ails bolldl cudl
ol Olghos] g S S L8 oL s

oo WYA0 Jle 53 ol VY e s Olgisl g 53 G peaS LIS ous ol ol ) Ladigas il s 5o il i, 0l
S b Al 058t o pland o Al 05nST Jols cilin pland 5 (S5 lajmelil Al (5505 ot sad 551k
(o el B Al ol s el (oS s EC PH i (IS O3l Ol a8 Glae Sl IS (J ome Slal
A (Sl al o 53 380 5 e (S i psendlS e S (JSS

5550 4t (5aei 503 BOD5 5 COD (TDS (TSS ¢ JS &l pid ol 5 el oaibos mdS comlsy Sl slaaily
VoVA s 818 NATTAEE/T e ¥ T-E0EY 0¥ £ QA=Y e v s TVO 0TV o E (gl mos sl e 43 S a s
A ssse glaal LB EC s pH g e 1) 53 0 8 e £VAS <VO e VAT L S VTA S ATTA SVVAG: ATV E AV s
ot s K ol b cble ol pesdhe Lsls OLES YV —£4/V dSIM 5 £/TF —0/T s glawisls 53 S S 1y Sk
G AR /0 VIO OV =YY EA-YY e Lo g 53 o e S0 5 e (S i psendlS cp S (S o
el oy ) 3 0 8 Jee Y700 XY 5 /YA S A Y/00 Y4 0T - e de /Y Y 0

Laole plw a0 Cnd el 0330 20 S,L Olys oS sl 5 c03,55 glaols 53 5 54 COD 5 BODs luis 1g S amess
Sl aglie 5 i Laels sl ol el 03y Sho S35k Ols S ol 3l 53 TDS jltde (opizmas 5 iy
G loms CBU Olle NGB 2y 2 Slass bl b al el ol 5 (o5 Sla bl (o S 7 ) ole s
33l slaa i oS sl 0Lt i JUT 51 ol sl ol Sl o oyt La0T il oS das s 0L O
S dted S sl (3leos JT 5l VU el (Sls Olgho] gl G gaS L) Lot 51 25 5 (5 e Sladilon

2,8 Sosgo il pslhe S pon 5355 Hles Al

Olghol G a8 B S Sl pland 5 S sl 2l a1 g dldS S

[ DOI: 10.29252/jehe.6.4.417 ]

Ol e Sl oKl e jlarome § orans ol 0aStilS ciny; Lazeo 05,5 )Ll 1] ghunne oudianns g5 *
SAV-YYYYAATY - ules el - e.solgi@yahoo.com : !


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Oledeal et cuu gaelS GLAIS Glhad et 5 (S5 lasialyly (Plod Sloadl s

e Ml et A 50 5 05 e b U 4 el
S a5 delr L5 sl e s (Gl s 4
(7 5 505 3l 3 s sn dpdoms lasied P> (o
i Jsl aes 53 8 653 e e (slend Sge s Y
RSN S EXN P RSO S P P

S S et 5303 4o s 1 0l
5> e ol U g e e Slaes g SDLn
SLa iy 2,lS pds by o Soasln pde o) 5o
S Ll e g w83 5 ol s Jam il
g el bl an |y Gyl 5 SL sl s
Sl digs Sob |y (ol olatl 5 slazr| S Lans
el o e (g gs ladl sl 2L edes Bl
5 b (S0 Cidise glaeaoVT (g5l 48 ol
(S e 3 AS el e al o S5
Jte ol w5 s Tl (585 5 ol
3505 48 s sl WLl Of (b o] i
Shae 5 Jglowe slsn 3l 45 T e 3 g i g Loy
il s SLS 5 ML e s See 5 e T e
To il 5 (s glade e 5ol s ey 65
s Kirkeby . oas e 0L |y Bl (b3 0o s 63l
ol Tvenq) 0L 5 Ziyang s A% oS
e (ST Olpn s sl ol (gla 5516 izl
(COD) plat aly 5058 (1 ol (5 e s 0o
e Sldials (8 (DS) J e Sl (¢ cr)_:j)AT (Y
V5 K Sl (VSU e I LS 5 (6 (SS)
Al e LSS

Dl s 4 Ol ol 53 (ks Dl
sladdd al s LS 55 plad 5 (S5 gbe 2l
Monavari  asjlas Jle Ol soas A
83 Jome 53 a5l U (ST s, (Y01 0) 0L
350 sl bl plad oS sls Ol o) e gladkilons

Ao dilo

S S gl s Sel (A S0
o) A8 il s Cama il a3 5 S5 s
0313 (sl 3l (lodulsh pban 1) Cadie slpe B yas il
a3 5 o3l e s Ly Olages cpl ey el
Llom 333l Eelh Sl 55 (P e 3l e SRl
- sladl o o sladlo o slss ol L5 S ol
s eaysl sy gt w3 1 edie sl
o s e S5 i e Sl S S U
et 5 dpe ol 5 ol sl (So 1 il s
L oler (! 5 ede mls ax 5 & Sl l4 S ol
W 03 S

e s e sladls cugby Loy 035 VL s
EPR PN P ACHPRC RN I Sy R JE T NP SN TS
Ll e 3553 Soslparr s 5 lin (Slospdes S1 oS
Wl s sl s s 5 il OIS
Clay eSS M5 GO 5 6 e lafd 5l e
WSSl ( I slaed VT g5l el oS el Glodaey
a5 S Sl St (LSS (Gl Sl (1 IS
Y a8

5 S geS 3Lk Al die gla B, 05
O s o (g AL e DIl 3 5 585 5550 O 5
Sl 53 48 318 oo b o lileBl o3 Yo BV 550
Olsmean ol dlg sl Jdid 5y b ds uL
3 1B s e 5l S o S galal
1 sl 780 1 i AL e (5 e Ll 3l e o Sl
O 4SS sbay Kipd e w8 a3 s Oler 5o (6 60
Aol Wl slge a2y o mde L laasl 51 (lodes
S RN PO S PR GV [Pt A W I
Jol s 5 ald e ilae s s SUT 155 23lg

A15 al e Sl p o sl sl oS o la il Ll ol sl

¥ o lad i Jlew ¢ VFAA (Lwli dosas Cudilags orusigo dlae @ FIA


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

el 5557 5 (Sl e

Dozt 65 5 2 S5 (AT (n S g eslS
sl el gl Ol odd sy s cpl 5l Gua 1A
S s Gl Sl s 2 et bt 5 (S
Sl Olgtnl jed Cov gaS
Fs e 5 dll w5 JW ‘d)ﬂ@? o 03
Sy Gsl 4 T on s g (Glauled o peS 38 4 WL
Slds ol il e K Sl e 510,508 sa NI
o) 3 Al e 5 K o e B 3 Do
3 Sl gl Sl E OIS el Bl IS
03 25y S A3l e 51 (S a5l e s g s 0L
ol SS5S SO S Dl s abibeny a5
Ogmen (5 ole bl )3 a8 das o LA s o) v iomen
5 Sl o o5 5038 <ol cpmn I
Blor Sl mmn 5 e saaily o ls 5y £ e
g;.oj_.ﬂj&f.,\_})' il glaas oy Al 348 Co
53 el 3 sl al5al OF Cilaze 5 el o s
o5l IS8 4 cab s il 55000 Tals sy Can
L 0Ll po a5 as Lol 0 5 dile ol 3L s
o3l 08U S obie 5,5 gl o |y avns ol xasis
el 3PS e s S e bl b g la 4 L,
s ey Slssarge 1y 6 pInbOl o g BT ol
03 S il gbe o) iz 3 08 e Ol e
P S T T L S e ISR R UGN P - PR - W N T
Sl Sl sl et S Sl il

) 0 41?-‘3]._:' ul.g.w\ J“@":’ k;wwj:as Mb-)ls

by 9 Slge
Axllbo 3 90 ditlaio

A G 5aS 4S8 Gl g Sladlas adlaie
el Jy w58 5o Els Olgaa!

A4 @ ¥ o jladd audich Jlow N FAA Glals cdasas Cudilags oeuaige dlas

Olslw 5Lses 4= 51 i (TP 5 pH (BOD (COD) aalllas
s Kazemi o, o Ml 03 55 G jdoes ol
Jee Sleds Wt al s a S sl OLES (YY) O, s
03,5 0331 (5l VL Lol Olgsl 55 S paS Wl IS
Shokooh "5 1s 1 al el ahew sy T 5 Gl bl (gla e s
s Joee 5l ol al i CdS ) (Y0 E) O
Sy 1y dgde el 55 S geS 8 5 (6 gt Al
csboondsm Al 05ST sLa eyl 5 sl 5l 5 anllas
Olals S (J e Oldalr S ¢ slard Al 050S]
3l Dl (SUsal 05525 (Gl 03550 (s
(Al e 055 WIS (o gpeslS 563 il ol oa o PH
SSHl 1 i 53 S5 5 o (S5 5K o g
53 A s S 5l L sdal sy s L S
Slsn dgiin S paS B 5 Agte 5 Ol,g s sla e
A3 53 85 Sla e al it 4 o (520 sl T
e ol s Ko Sl Gl imen Ll by 4iS
T s il e SBli Olejla syl A5 e
g5 55 (YV) O, _Ses s Naveen o _ocan
)l (s 5 el (SN Do s
3 gpmn Skl 13 53 ey 3050 1y (656 sladll
Gl et 5 S5 e Sns (YY) 85 5
Asl3 18 s sy e |y Oldien e a5 33 e
(=S e S DG g sl 53 e
DB S 3y 50 S5 5 paeedlS (Sl o5 S (e
A gladl Sl S0 slaal i &8 5l UL Az S
3bwes T (gl 2V Sl iy ol Olies
Slasdlas (Yo 0LSan s Mor ¥ s s jlaes
slact (sl aLisl s al e pluls Olye coss
L g Aol Gladilonsy gla 30 (S0o5 53 s 25
SSel 5 p o s opl 55 ramen sl ol
e s 8 ) s a5 il slo el


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Oledeal et cuu gaelS GLAIS Glhad et 5 (S5 lasialyly (Plod Sloadl s

e sl 53 S S s el Jg 3

Ak;.bh)jﬁ-w 6@6}5})& <,\J)JL<.H LSLQJ\J’\ Léj.?b (a‘k,a:‘s

Silepr bl g ey S

(oled (ST sla e (S g s 2 glad s o

TS WL SRR | PR

S5 S sl sl (Sl (g 5L il sl s b I
Laoutsy 53 (b 2157 B (S (650 slad sk (53K il bles ( So o3l )

P s—ases Slad il 53 e 355 33,4 Mg/l ssa-
Yo sles s Lovibond Juss [ 5L 5SSl s Laais .o S
Dlie Culg s Ad esls I3 5550 odedy L gends a3
3 Slalssls s o, Se3lul 35, 0 51 ux BOD
GENWAY J,:Aj:ﬁ r.:iﬁ e&’.w.) L'} djin_}:_e Ji’}) LE li:-'"
&)J a CJ‘_)_Z:J ng_:fe)‘.k_:‘ Aoled 4.._..¢l>u w:_li\
S a5 s fSemal gy am pd (4500N) (g e 538 5 Sl
S5k Ca s oLl (4B0OP-C oy ssal i s 25
‘V‘J—l"" Tﬂbls ‘fjJJ ‘L}_<?J I 4&&( ‘J"’L“wi‘—“
Sondl s b 5 el o Jig) 4 3K 5 e S0
Wi Wl GBC s, & el 932AA Juw o io g5l
_fﬁ )‘ oalal \; laosls J?jau“ L Llods ngSQJ\Ju\
-sle BE) el L;L"’j:"‘)l:'. AM.LUU 9 ok tl}u\ SPSS )‘J_%\
O30 5 ANOVA ;I eslecnd L Y40 Jlw cilises gla

L assl
5 S e gla, S e bl Clale Sl
Ol s gaS LS s glads ol 53 pliand
Sl sy S bli Olojla slas il of aaa
5 i sl b Glacl oy sla ks 4 4

sl 00 0313 OLES Y sl 5 (65sliS oolol G las

oS 5 L (6 e Llomay I 5150 o500 51 i

axjlbs (yisg)
L’MMMBJSJQOMJ?‘}JM‘M)\MJMU{.‘)J
Sl o540 1740 Jlu 53 ole VY ke & Olgios] g
S Yo, -
&45:;.3Q)}.pw\@(g)\:ﬁm}uuz)).o.)\.;d)l:ﬁmw
waébq\ﬁifjﬁj\mﬁdﬁfﬁﬁ
.@ﬁQJH)lJSJMQp\J_AQ)HQQL@,ul
e ool 0 05T 05 Ll 5 55wl (lad sel
sl bl s 6}.)._@_(;/'“9*_“1““ a5t glas ys g
b (JS Ol e s (e Dlelr S (J e Dlilal
(ol 4 Bl ol s 4 il (oS (ot EC 5 pH
)JJ-K*‘JW‘LSJJ‘VJ..}-:;"‘(‘)?”[S‘(‘JJS‘J@‘%’I"
86552 Jus , e pH L pH Ol5e s (5 Se3ll ol 1o
<L 86503 Juw e EC LEC (sl Az LS el
.4_;6,505\.5\JN);Q)\FQ-);)J),"UAZ SeS
S S baaspes (S5 s (A0 5ST Ol
A s Se;ll (Closed Reflux, Colorometric Method)
oS ST L BLS Olye 4 BOD s plonil (51 La g

su.(ﬂ J gdee O 5SS sl Ja.alj_a cele Y8 Sl

¥ o plad i Jlew ¢ VFAA Ll dosas Cudilagy orudigs dlae @ ¥Y:


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

el 5557 5 (Sl e

Sl D 5 Klay (S50 w8 @ e
il slaole 53 PH ke o alin el el
- = 0L (ANOVA) @ b & uilols 56T 5l ealizad b
(P /ee)) 3 ls 555 (515 e DN Lol Oy 45 das
DL (S5 Opasl Sl eslial b s Sk 53 4 53 avlis
Rl Lol ol 2 5 cligussl slaole s aS das o
3 Slaele 55 e 583 5 5 5 e e bebe
S (65 5 40 5 5 83 3ol e pamen 5 g 5 35 e
Ot Laols Lo s aSST Jls o3 jls 525 (g5l5 oo
53 alie Gy S Bl s 350 g0l e 13 s
Cwlyls e M 54 o g odasolis pH s
sy Olis S Osesl Tl e Y Jsd) (P</0v0)
adls 13 5 ckM ey ele by 2 s pH Slde oS
S e 5 83 5 =5 5 (200 e el at b

ol adls lsbae

O s 50 1S a5 glae sas oyl PH lkde
ool Sl i il e al e Sl sai 0355 630 e
sl enly DL Y Sd s LSS (ge,93 1 EC 5 pH
Sl sl esls OLES Jﬁ.ﬂ 05 &S abolen pH Sl ol
S48 PH Kl fomen (ol e O/F G /YY)
sk 25158 603 (b )3l pd Gl ool skias 0L
Olme 5 = oo Lol it 03— SLL L sbenl
Lyl 5 oS (g sbas .z)l.l\fu»ﬁj‘u Lol 53 sdd W55 laslE
Gadsl s HS L3 51 a8 W5 sl p 1) L (g
delats (5L Jal 3 a Sl s alu o el Sl 5 JI
(mlposdle XS o x| SLigel s 5l o8 oas
S 5 oI Ol 45 ol sl el ahos 51 PH
PH L3 (558 LS 5 5 (ol 218 o 30 (556 obe
23 e S son Gl PH D3 I 00508 o 5 SLE
b sa Sl o s o ol ) L

PH Ol s .l Sla, 55 5 Glof s Cenl 5l K 15l

Olghonl s 5aS 028 Wl (claid gas 53 oland 5 SCsd Cilises (gl 556 wilale 0 00e 2Y Jgaa

aols
- - b 5l

53! ob! P s 25 sls g e gyl s p

Y wyt et e gv/ 19 £V e Yy/@ Yy/aP dS/M)EC
§/Y%® goY® v ge® e o/+ o™ ore §/0Y%® £ /AN pH
T e O B T Y RV N VA L AR 4y ¢ Wer© VWV (mg/L)TSS
oov1+9  oosas™  sovaa  £y.ma®  gma0sd vvase® VVAQ VAAVS! AFIAR (Mmg/L)TDS
VY P v e S A aven Ay 9 qoret Ao C aArgs9 (mg/L)COD
A A ® D gare e e et Vorss! (mg/L)BODs
Ve Vivo Vige na a8 o v Yoox Vel mg/L) Js <
YA 4. Ya§. - 4. YV Yeoo £184 Yoo (mg/L) is

YE) YA YA W V1 Yags/w YEENT TV TVEVYA Mg/l
AN £ AL £1Y8 £ Yvor Voo Yoy YV (Mg/L)li) 5o
VAN YA VAN Vg Vary/Y - - - (mg/L) s
YEYY Yi08 Y Yo Yo YA« T Foo ¥y (MY/L) w1
Vg YEY 1184 1Y 4 V1ot TN oY+ Veres Ovans (MQ/L) s
YA YAO YAA YYAO Y'YV o YYY. O0VAr L EARYA I ARNYAR3 (mg/L)r._Mt;i

(P>/00) Sl Sls pme B 5 puls odins Olis sy s alie Gy >

Y@ ¥ o jladd audich Jlow N FAA Glals cdasas Cudilags peuaige dlas


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Oledeal et cuu gaelS GLAIS Glhad et 5 (S5 lasialyly (Plod Sloadl s

¥ Joaa dxlol
N WAL N U T Lels
- - e 2l
SskS 5 okl 3l ol e gl o) o8 s>
gav v/ ¢ vy (dS/IM)EC
Ao — /0 -0 A6= /0 g/ §/AYE o/+Y™ pH
Voo - 1 TFOA8 yoig.? Yorval (mg/L)TSS
- - - osvasf §40Y:© ogy.f (mg/L)TDS
Yoo Voo Voo VA Viyoedl VAY.d (mg/L)COD
Voo 0 0: viY.h Wend §VAL 2 (mg/L)BODs
Y e VYA (mg/L) Js ol
- 1 1 Yavo T - (mg/L) ,aud
- \ o Yoo 4y VaA (mg/L)e 2
0 or ¢ gotv YA« TaAL (Mg/L) i 5
Y \ \ YYo. YAN « YAY . (mg/L) s
ATH Y. AR Mg/L) o
- - Vo T4A YAYo VIVA (MY/L) el
YVos \RtE TYA« (MY/L) sz,
(P>2/00) ol Sls pme VS 5 g e okans OLLS o) o wlde G
R A AR A A A
pH mEC

4l EC 5 pH slis ol i5 0\ JSokb

SHUT Sl esleral U calets glasls 13 EC (gla Sl
Lol s 4S5 das e 0L (ANOVA) @ b il s
L oSl dslie ((P< 0/0 0 1) 5505 35 5 (5415 gore 3D
Slaols s S das e OLES S 55 Ogesl Sl eslizal b
BT 5 ge 5 osad 55 5 21,0 5 5 ola 2 s it
Lok plw s aSOT Jl= 316 52 5 (6l ome Dt

Sys 1S Ol 3l ol Lol (EC) S SUl caluts

Calden St Ol Uil e O g b Jgloms dae
Ol ) JSe s JLSS b el (S e 31l al i S xS
3 S S Cgliia i iasi nl 3 el 0l el
ol Hlage o YL g it £4/V ds/m U YY/Y ds/m

= 4_w.“:u.a el 247V )l.l_ia t_’ ol Ll L L;Q.'.J:'{'S\

¥ o lad i Jlew ¢ VFAA Ll dasas Cudilags orusigs dlae @ YYY


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

el 5557 5 (Sl e

e.DJj‘J\_:; é}fﬁwv\ﬂéuolﬂ).)_}&;«w\ bLAJ:J)bTSS
o35 olasls 5 3TDS jlide o iy toman 5 Sl

el

L el glacls 55 TSS (_;uu:gl._:.ﬁ O A le
das s oL (ANOVA) @ b G usbsls 5JUT 51 eslizad
(P< /) sl s p s (guls e Sl Lol s oS
DL (S5 03l 5l eslizal L lapSile i i alie
- e OOl e 5 OLT 5 )5 ed Glaole o 45 das e
s e OVl baole plos oy ST Jls )16 355 (610
e oS 51> QLS (S35 Oge3 el e 3503 34
A_:.E{L_{)u\J)\J.;J?Cb—NOiM)QGDJ:;)JTSS
(Y Jsa) ol anils jlabas M| Laols

L il glaols ;3 TDS (slapnKlos cps aclis
das s LS (ANOVA) @ b G usbsls 5JUT 51 eslized
(P< /o) sl 355 (guls e Sl Lagl s oS
DL (S5 Osesl 3l eslial b b Sibe b ik 4l
5 il 55 5 31 5 LT LT 5 g glaole o 45 s e
Laols ple o aSST s 3,1 3505 (guls ome 3Dl (63
Oyesl bt Cmal ;83 OLLE 3503 55 s Sl sme D]
éa.ﬂwjz.i?_;): sle 3ls 2= ;3 TDS e a5 5ls 0L S5
Cwl adls Hlalome M= Laole ads U 5 atils S 35 5

O dsae)

AARRER = BOD mCOD mTSS m TI

YY v

Avovon
T

\G~~n~
Y~~~~
.

4l,:2 TDS 5 TSS .COD BODs ;slis i s ¥ i

Y @ ¥ o jladd i Jlow N FAA Glals cdasas Cudilags oeuaige dlas

BBl sy sl S5 0LLE ol s gy Jls sme Dt
33y pde el QLI EC i)y o wlin OG> S
@LZS e (Y Jgdr) (P<e/00) onlyls oae D
i 53 Al 3 EC e 4 sl ol S5 Ogesl
als lslime GO Laske iy b 5 axdls 13 555 o
el

23 ok (6,563l COD 5 BODs clale Ol e &l s
Wl ol o3l DL Y IS s il s ]

Sheslil b cilises glacks 53 BODs Sl anslis
o 45 das e 0L (ANOVA) @ b G il s 5L
acslia (P /00 )) 3yls 3y (gols e M Lag
Aas e LS S5 0sa50 5l eslinad b b Sle i i
Ol 5 83 Slasls o e 5 5 5 205 lasle o oS
o ST Il 05 355 (s ome M| ge 5 3T
= (Y Jadz) 3513 3525 5l pme B Laole L
ol 355,955 BODs Jldis 45 33 OLis S35 e =l
leuou@l_ijwb)\}sfch.ﬂ@%ﬁ
el ails lslias

L calss slasls ;5 COD Lgl_adﬁ;l_..a O Al
das e 0Lz (ANOVA) & b G usbsls 5JUT S5l eslizd
P< /e N) 3l 5525 (5ols e S L_AQTW«S
OLis (S5 0gal 3l eslizal b e Sile i Sk 4l
Slmologm (pioed 5 S 5 (3058 Slaele (&S s o0
S 3y (ol e M g 5 53T 5 OLT 5 g e
Jsd) 5,05 5525 ls e Ml Lol plas o 4SST Il
53 COD e a5 303 0L S35 05031 mmls (piman (Y
Laols agdy Ly 5 als 13 5550 mlaw o 28y 53 olo i
el azils Slsbae L3S

IS 5 (TSS) Gae Slalr [ slie Ol foi5 yiioman
ol sl e3ls 0LES Y JSCS 55 (TDS) Jlows olel-

)l.\_;.d uij:.«;.:; C,.w‘ ol o3l QL;..JY Jg..itjb 45)}19;}\—&.@


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Oledeal et cuu gaelS GLAIS Glhad et 5 (S5 lasialyly (Plod Sloadl s

S ey ke iy Gl e (Dl chale (Sl
s b 5o B ol gl w2l slie s s o
ot S e e (555 el OT Sl ey Al
il al pd 53 L SBlE G ie S S e S s pseelS
Slas Il 5 il sl 3 g5 56 yslis
5l Soml Gl CBli- 0Ll AL s
@ladal 3) s ol e Ol O350 mly 00l

el (e gabilens 3 ((_;)'Lurﬁ

YY oo -
Yeuu P9 W p5elS
.ds) .‘)wo
/\hh
?~~
‘G..
Y~~ |
N |.| ..| I.|| I_|| |_| |.| ..| ..| ..|
a — 1 tn < +2 @ = =
UV CICH ETER PR JOVPL I iy (¥

JoB Ol 4 il S gladsad s S Chale e
e.laﬂ.lg‘ («:L_..a é.))_ﬂ gL&La Julj;;;oijL;a‘YL ﬂ.$€'>f;

.J)—wl

w e el i 8l wlale SOl ¥ st

i 53 2K 5 s (S e 3l ps S (SS
el K Sl Slale e e OLES | el (5 S el
a5 e S e p 53l 58 (JSG i ]
—+/Q8 /0 =V/0 (+/OV =YY (£A-YV osgdme 53 S S
9 /YA=A AY/0r YA 0TV =N ede e /h Y SY/0 o))
oAl e ity el s 1) 55 0 S L Y00 YT
el slodid sl iy by o 0T a8 50l 35,8 2
G054 5 e eE S o S e (S s o
e s Kl 05, S gl gl 5 e JSS Gl cele
3 e R Gl el 5 e pseedlS S5 G ele
sl 2 e (gl cole Ll g sls 2 (g9, Bl ]
by a5 8 Kl alis pl 580 6 Gl s opass b

oo 0 (7 KD el s oo il 5 503,55 (glaole 4

Olghonl Cw5aS G181 (gl ged s Ko Sl chle slale o Sle ¥ Jgda

BB a5 luslesl [P
seobl el ol Wkl e s U3 0L e Lmed sl L5 s Clges,l opsusp bbb
Soslis O ke (mg/L)
¥ ¥ ¥ £ Wo  ATY VA Ve vy Y4 VAv A Y Yoo YY- oAl
\ \ \ */AY Yy VoV VAL Y \VAA% YA \/¥4 \/¢0 \/0 v /N v/oV O
Y Y Y +/AQ v/o Y/ ¢ £/0 £A Ve \/vo Y/IA Y /0 /00 I
| | .0 AR Y N Y O AY ) Y SN v em it JYY 025
/e0 /\ o/ A Y0 /) o/t A /0 VAN AL Y Y o/eY0 /Yo p 338
Voo Voo Voo OV AVO AV AL ATe A AV OVY/Y  N+dh A Aua/aY QAWYY pagsy
i \ \ A7 £ - VN L S C VAR L \a v ¥q ¥q Y ¥ S
Y | | JAY VA VA ANV VA A s q q ¥ /YA o
) | | /0 WoNE AN VY AN Vo q Y Y YA/Y ARVAL X

¥ o lad i Jlow ¢ VFAA (Lwli dosas Cudilags orusige dlae @ FYY


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

el 5557 5 (Sl e

YYFer 5 Weer )y o5 5 4 BOD 5 COD (sla sl
P R R e e e
i Ay ol 53 COD 5 BODs jlicis . el ey
S Sk Olgn a5 Ll 5 o5 slale 5> S
il U Ol ol i baole plo &0 o ol 035
AU et S5 et e iS1s 5 8L 1l
bablony (S355m Gams 043 Jm e ol 5 2,108 s
53 sl Pl 5 ey See SRl ol e 355 e
5BODs . ble 545 0 iy al5aS) sl UT
sl 55158 pslie 31wl s ol 55 el (556511 COD
oL Ses 5 Im " (Yeo¥) Al-Yagout Sl_idss s
Shen s Wang JT(ve) oL a5 Lopez JTreey)
s s OAV) OLKes 5 Henry (1441 Lo CF(Ye e )
il ol ey i CP(YNY) O es 5 Kazemi
5 3L5 pa il (sla S s oS AL OF 51 56 Wlg
L asS ol e ol ool Ladl . & Ol e
Jlesl 5 Tas s Laadls S g S o550
5t A5 Ol Ol e e e Sla S,
& el e ity s 313 251 OT S5 0T s
3l ol e e 53 (33 5 adal (sl
AT sle VL Olje e g Sl (VL Bl s
Tl e Ll

Sl |5 5 (TSS) las il S slis il
SV Ulsee Sl Y s 50 5 Y K5 s (TDS) Jshoms
Sl s 3 Jdoes IT Jgloms 5 gdms 3150 (Glae 53
53 TDS Jlois fpoean | 3l s aalllas 5550 s
ol ploe a4 Sl il 035 i oL Oljae 45 ole 3ls =
OOl ol 00 3b5 3 0L AL b s el 2ty L
Py S (SH el 53 057 50 sl

sy s Ladl adsl slie al e s Ko ol 3l Lie

O35 Ol Jdoa Ol al o gladisd 5o AL e 5

YO @ ¥ o jladd audich Jlow N FAA Glals cdasas Cudilags oeuaige dlas

sloes s w3l sbadl; sl ael dls 5l ol slaal 2
lis olge I glne poalde (g5l 33 Joee b 5 G gaS
Sl S 5 e 5o T sl i o]
3 Lol i 183 S et LSk e gsle
e Sy pdes Jlasl pde b 5 25 Slaes 5 Sl
b 808 ol sl files 4 e Ll5
(s 5 Pl slact g3lues s 1151 0s e sdas
3 Lagslas JLal g plaels sla gy 5 oSl o 59
glaal i cois S S ban (3s Sl 5 xS
Wil Gl ye 3l o 5 es e b AU Sl S0
Sy e 5 Ll 50T (slamer o 5 b3 S 5
Lyl sl fad  glde cole @3 sl (IS
31 1y el

5 Blomy (S g a5 0 @ i PH Dl s
el s culan Y el el b, O
Ml e Lo b Jgloee Sian lpe S Ol 51 Al

Jdsan andlas 5,50 slaal i (slad gol 53 YL BODs
D35 Leulp o el il il o ST slge 5
COD ;5 il o a5 |6 Slule & (VFA) oS ISy
535 gl b s pdga s Jslse ) pam Wse VU
T das e 0L e

A3 0 8 e OANOE/NY tilewy il 22 BODs -, SiLs
Cbliz Olojlw bmad ol 5 Y0 JlUs sl &S ol
Al e BB ks skl ol s o 5 c e
S G (YY) OLKes 5 Monavari <8 (glasllas
Pl cty e ekl 33 s 3 s 51 50
SAT 54 BOD 5 COD (sla el S sls oLis ctisls
Mo 63 55 G ylams CLli Olojla Jlomed= ol 5 Vs


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Oledeal et cuu gaelS GLAIS Glhad et 5 (S5 lasialyly (Plod Sloadl s

Cble aS das o QLIS Ol Cens jlame bl Ol sl
32 5 8wl e Bl e Slme Al i WO
ol w3 5l 53,5 adal sl G by Ll s b
Ol cdeay adlrsgy 5o ads L sl glalr s o
clle IS s ba s S ol e 5 23l
S el ol e 4 Yot al ol s S Sk sl
3y b gl oIS gboay b edins LS (sli) SKi8
A ) K Sl e sy, e sl &S50l
OF 035 Ol @ 4 55 b S gaS L5508 @l 3 3 (o S
Cbliz Olejlw COLSL adss slas, bl = 51 YL
Laol Gl gl plaSaly il 5 A8k oo oy S o

Sehan S b s

ot 5 S5b e, S ) G ol o
e o 5aS Al S il s S g 4l
c:\_:., YRR VNGO IR W 4:5-13;“3 YY40 Jl s Olgasl
slgs i yhaoms Cgllasl Sl 11 g K sdel s
Lo iy Jlasl Uy ol ol il e g sl s el 15
el S g S el ol o ke
e S2alS O oy 3 5 s L e e e
- G 15 5 S5l (UL s o 5wl
3 g
S 2 glaal ot &8 8 S s Ul S ) sba
e e gnaS 4S8 b Sl g 2 (g e sladilens
s (53 Lwes I (6l b sl shls Olges!
ol e D i 5358 Jles el 4 S s

DS 5o

L Jibie s cmal YU ol i 55 Sl e pH e
Sl o wl S pH 5 g 8 e e 2155
Sl 5 e sl Sty ol edle L s e
5ol S ol g S0l Olejen sy sy oS o
Sl J= S Se s e ) B e 3 oS e
Lcal odd Gl 5 agS al s s ol cble fals
L0 gl il (1530 5 085 Jome e 20153
03 oS Sl e ble 5 asly ol b uSTy &
S bl Sl e ss Al e SRS 4
e 4 8 025 SR 2 5Ll 8T e S
Bl el s S5l ol (sl e i alie s g
055 5 053l e (S5 i S 55 WOT S g
Ol alae sl wl s o |y clale i (o S
Lol pslis 51 ziw andlas pl 3 o 5 5K (pal (e
J'(Ya\Y) Ahmadi  Masood s Dargahi «L__<las s
O,LSen s Mor 7 (Y+1¢) Monavari s Shanbehzadeh
sParvaresh oS __fass 53 . Coul sdal sy (Yo07)
S 78 Ol o 2eS sl plail (Yo 0)) O
Fagr USG5 a e il i 5 ppeeslS 4 s
(JS Dl Sl 5 i pseedlS s g S Sl S0l
Fel sl s ol a5l geS s s S
el (Y1) 8) Ol Kaa 5 Shokooh &5 Jiags )5 omen
(ol b 5l S s o cble oS sls Ol (sl
83 g2 oo Slamen Oloslor 3,1kl 2 1 513 58 5 (g,
Sols Cillas Siasg ol b Ol mls &S e
S ) laal o 53 S S8 ol 3l
JEls Glakilos 53 3550 abocd 5 Gohae Sl 4 25
el U5 ol 5 T 5l S pde loay oS
sla bl ‘(fﬁ,j 7o) pols e UK.:L,: awslis 5o
NSl oy 2 slaos bl b al ol plaacd 5 (S5

¥ o plad i Jlew ¢ VFAA (Lwli dosas Cudilags orusige dlae @ ¥YP


https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=36253
https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=36253
http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

el 5557 5 (Sl e

References

1.

10.

11.

12.

YV @ ¥ o jladd audich Jlow A FAA Glals cdasas Cudilags oeuaige dlas

Thitame SN, Pondhe G, Meshram D.
Characterisation and composition of Municipal
Solid Waste (MSW) generated in Sangamner City,
District Ahmednagar, Maharashtra, India. Environ
Monit Assess 2010;170:1-5.

Sharholy M, Ahmad K, Mahmood G, Trivedi RC.
Municipal solid waste management in Indian cities
— A review. Waste Manag 2008; 28:459-67.

Kjeldsen P, Barlaz MA, Rooker AP, Baun A.
Present and long-term composition of MSW landfill
leachate: a review. Crit. Rev. Environ Sci Technol
2002; 32:297-336.

Kulikowska D, Klimiuk E. The effect of landfill
age on municipal leachate composition. Bioresour
Technol 2008; 99:5981-5.

Renou S, Givaudan JG, Poulain S, Dirassouyan F,
Moulin P. Landfill leachate treatment: Review and
opportunity. J Hazard Mater 2008; 150:468-93.

Bouhezila F Hariti M, Lounici H, Mameri N.
Treatment of the OUED SMAR town landfill
leachate by an electrochemical reactor. Desalination
2011; 280:347-53.

Bashir MJ K. Landfill leachate treatment by
electrochemical oxidation. Waste Manag 2009;
29:2534-41.

Karimi Jashni A. Investigation on the purity of the
landfill site of Shiraz municipal waste landfills.
Internal Quarterly J Modern Urban Manag Educ
Res Inform 2013;1(1):5-10 [In Persian].

Vasanthi P, Kaliappan S, Srinivasaraghavan R.
Impact of poor solid waste management on ground
water. Environ Monit Assess 2008; 143:227-38.

Blight G Fourie A, Shamrock J, Mbande C, Morris
J. The effect of waste composition on leachate and
gas quality: a study in South Africa. Waste Manag
Res 1999; 17:124-40.

Kirkeby JT, Birgisdottir H, Bhander GS, Hauschild
M, Christensen TH. Modelling of environmental
impacts of solid waste landfilling within the life-
cycle analysis program Easewaste. Waste Manag
2007; 27:961-70.

Ziyang L, Youcai Z, Tao Y, YusS. Natural
attenuation and characterization of contaminants
composition in landfill leachate under different
disposing ages. Sci  the  Total Environ
2009;407:3385-91.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Shanbehzadeh S, Monavari M. Investigation of
heavy metals concentration in Masjed Soleiman
waste leachate. 7" National Conference on
Environmental Health, Shahrekord University of
Medical Sciences 2014; [In Persian].

Monavari M, Omrani GH, Ghanbari F.
Investigation of contamination caused by leachate
in waste landfill in Rasht. J Human Environ 2010;
8(2)10-6 [In Persian].

Kazemi A, Younesi HA, Bahramifar N.
Investigation components of leachate of municipal
solid waste (case study: compost plant of Isfahan
city). J Human Environ 2012; 10(4):51-5 [In
Persian].

Shokooh A, Safari E, Hashemin SH. Investigation
on Quality of Leachate from Municipal Solid Waste
Landfill and Compost plant (Case Study: Mashhad
city). J Environ Sci Technol 2014;15(4):97-105 [In
Persian].

Dargahi A, Ahmadi Masood N. “Physical and
chemical characteristics of landfill leachate in
Hamadan”. The 3" International Conference on
Environmental Planning & Management, University
of Tehran 2013 [In Persian].

Khorasanizadeh M,  Khoramnezhadian  SH.
Investigation of chemical composition of garbage
dumps in Qom city and its effect on burial ground.
2" National Conference on Zagros Environment
2014 [In Persian].

Jafari K, Hafezi Moghdas N, Mazloumi Bajestani
A, Ghezi A. Investigation of heavy metals
contaminant in downstream landfilling site of
Ardebil municipal waste. J Environ Studies 2016;
42(3):489-506 [In Persian].

Naveen BP, Mahapatra DM, Sitharam TG,
Sivapullaiah PV, Ramachandra TV. Physico-
chemical and biological characterization of urban
municipal landfill leachate. Environ Pollut 2016;
220:1-12.

Mor S, Ravindra KH, Dahiya RP, Chandra A.
Leachate Characterization and Assessment of
Groundwater Pollution near Municipal solid waste
landfill site. Environ Monit Assess 2006; 118:435-
56.

Jorgensen FE. Electronic Waste Recycling can be a
sustainable enterprise. 22nd Annual college and
university Hazardous Waste 2004.


http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Oledeal et cuu gaelS GLAIS Glhad et 5 (S5 lasialyly (Plod Sloadl s

23.0'Connell K. Computing the damage. Waste Age
Oct. 1, 2002.

24.Macualey M Palmer K, Shih JS. Dealing with
electronic waste: Modeling the costs and
environmental benefits of computer monitor
disposal. J Environ Manag 2003;68:13-22.

25. APHA, AWWA, WEF. Standard Methods for the
Examination of Water and Wastewater. 21st ed.
Washington DC: American Public  Health
Association 2005; Part1000-3000.

26.Johansen QJ, Carlson DA. Characterization of
sanitary landfill leachates. Water Res
1976;10:1129-34.

27. Stomczynska B, Stomczynski T. Physico-chemical
and toxicological characteristics of leachates from
MSW landfills. Polish J Environ Studies 2004; 13,
627-37.

28.@ygard JK, Mage A, Gjengedal E. Estimation of
the mass-balance of selected metals in four sanitary
landfills in Western Norway, with emphasis on the
heavy metal content of the deposited waste and the
leachate. Water Res 2004,38:2851-8.

29. Harmsen, J. Identification of organic compounds in
leachate from a waste tip. Water Res 1983;17:699-
705.

30. Kurniawan TA, Lo W, Chan G. Physico-chemical
Otreatments  for removal of  recalcitrant
contaminants from landfill leachate. J Hazard Mater
2006;129:80-100.

31. Al-Yaqout AF Hamoda MF. Evaluation of landfill
leachate in arid climate-a case study. Environ Int
2003; 29(5):593-600.

32.1m JH Woo HJ, Choi MW, Han KB, Kim CW.
Simultaneous organic and nitrogen removal from

municipal landfill leachate using an
anaerobicaerobic system. Water Res
2001;35(10):2403-10.

33.Lopez A, Pagano M, Volpe A, Di Pinto A. Fenton's
pre-treatment of mature landfill  leachate.
Chemosphere 2004;54(7):1005-10.

34.Wang B, Shen Y. Performance of an anaerobic
baffled reactor (ABR) as a hydrolysis-acidogenesis
unit in treating landfill leachate mixed with
municipal ~ sewage. @ Water  Sci  Technol
2000;42(12):115-21.

35.Lo |. Characteristics and treatment of leachates
from domestic landfills. Environ Int
1996;22(4):433-42.

36. Henry JG Prasad D, Young H. Removal of organics
from leachates by anaerobic filter. Water Res
1987;21(11):1395-9.

37.Fatta D Papadopoulos A, Loizidou M. A study on
the landfill leachate and its impact on the
groundwater quality of the greater area. Environ
Geochem Health 1999;21:175-190.

38. Tatsi A, A and zouboulis AT. A field investigation
of the quantity and quality of leachate from
municipal solid waste landfill in a Mediterranean
climate (Thessloniki, Greece). Adv Environ Res
2002;6:207-219.

39.Chu LM Cheung KC, Wong M.sH. Variation in the
chemical properties of landfill leachate. Environ
Manag 1994;18(1):105-17.

40.Parvaresh AAR, Movahedian AH, Zazouli MA.
Survey of Heavy Metals Concentration in
Municipal Solid Wastes Leachate of ISFAHAN
City and Their Reduction Method. J Res Med Sci
2001;6(3):185-9.

¥ o plad i Jlew ¢ VFAA (Lwli dosas Cudilags orusige dlae @ FYA


https://www.ncbi.nlm.nih.gov/pubmed/?term=Palmer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12767859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shih%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=12767859
https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=36253
https://www.sid.ir/En/Journal/ViewPaper.aspx?ID=32181
https://www.sid.ir/En/Journal/ViewPaper.aspx?ID=32181
https://www.sid.ir/En/Journal/ViewPaper.aspx?ID=32181
http://dx.doi.org/10.29252/jehe.6.4.417
https://jehe.abzums.ac.ir/article-1-673-en.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-17 ]

[ DOI: 10.29252/jehe.6.4.417 ]

Journal of Environmental Health Engineering, August 2019; Vol. 6, No. 4: 429-417

Investigation of Changes in Physico-Chemical Parameters of
Composting Plant Leachate in Isfahan
Eisa Solgi™, Atezoo Soleimany?

1. Associate Professor, Department of Environment, Faculty of Natural Resources and
Environment, Malayer University, Malayer, Iran

2. Ph.D student of Environmental Pollution, Faculty of Natural Resources and

Environment, Malayer University, Malayer, Hamedan, Iran

* E-mail: e.solgi@yahoo.com

Received: 5 Nov 2018; Accepted: 18 Feb 2019

ABSTRACT

Background & Objectives: Leachate from solid waste in uncontrolled landfills can have many
effects on the environment and human health. The purpose of this study was to investigate the
variation of physical and chemical properties of leachate from Isfahan Compost Plant Reception Hall
during time.

Methods: In the present study, samples were collected from leachate of a compost plant in Isfahan
for 12 months during the years in 2016 and 2017. Different physico-chemical properties including
biochemical oxidation, chemical oxygenation, total soluble solids, total suspended solids, nitrate, total
nitrogen, phosphorous, pH, EC, sodium, calcium and potassium, as well as concentration of 9 metallic
elements of iron, lead, nickel, chromium, cadmium, magnesium, zinc, copper and manganese in the
leachate were measured during the time.

Results: Concentration of potassium, calcium, sodium, sulfate, nitrate, phosphorus, total nitrogen,
TSS, TDS, COD, BOD in leachate samples was in the range of 2150-5216.04, 698-70000, 1530-4600,
1302-4547, 192-3944.30, 0-4149, 7-7900, 9614-87000, 8368-77850, 71200-116800, 47800-75000 mg/1,
respectively. The pH and EC of the leachate vatied in the range of 4.23-5.30 and 21.30-49.7 dS/M,
respectively. In addition, the concentration of heavy metals of iron, lead, nickel, chromium, cadmium,
magnesium, zinc, copper and manganese, ranged from 49-220, 0.57- 23, 0.5-0.25, 0.5-7.5, 0.1-0.94,
0.03-2.50, 566-1090, 12.50-39, 0.28-9 and 3.50-33 mg/1, respectively.

Conclusion: The amount of BODs and COD was higher in April and March, in which the average
rainfall was higher than other months. Also, TDS in June, with zero rainfall, was higher compared to
other months. Comparing the mean concentration of elements (except chromium), the physical and
chemical parameters of the leachate with the effluent discharge standards of the Iranian
Environmental Protection Agency indicated that the concentrations was several times higher than the
standard limit. The results of leachate analysis showed that leachate from municipal waste from the
compost station line of Isfahan had a high potential of environmental contamination, which should be
controlled and monitored continuously.

Keywords: Leachate, Physical and Chemical Parameters, Heavy Metals, Isfahan Compost Plant
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