[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 ]

S 59 M5 g P T 31 0oliint b Swiw ONOLB 31 AF ST v gt d Ky B> (1,5 ausliso

Y&){)& CM*"lesc‘ u.a’fwl.o)

Oled Sloyy iligs Gledd ¢ (Sis pole olRiily ccudligy 0aSishy oo Cubligy (awiige 09,5
Olen Sloyy iligs Slead g (Sis pole olKiily cadlagy oSl ¢ o gomiily Glidiss anes "

2o Oladns dieS (ubligg 005l (laen (S pole oD (e 0 SHL (595 4 gy (Mo 1 ] ghue ol g
salah.azizig@yahoo.com : .

N G&Ajjg‘tl-ﬁ-o e —
LXVLCY

lio o155 ) (sl g 03,8 slul (o0 (Sogll &8 siten wlio dlon I lud o ONSB 1D § dodile
il (alond GgralinsT (sl a5 g 2linl (o By @ Iy (o0 oS 3 2929 (Solite b gy (2l
duglio gy gl cpl Pl J Ban )5 o)Ll baai])d 505 5 S e85 plrendy Il ST (o fglon
Al 0 OF (gl o> ) Bl Cgr K580 5 poll )

o gy ool g Lol e 13 &S 3L oo gl dldlie = 28 adlllae Sy B (11 (09 9 S0
Gilisen (glo CALE |y 01535 inio Slgo Syl gl g 300 51 230zl b 1 diges PH. el 5| g 05 plol s
¥ S hoslS sy« dtage PH il gl Lioledl 390 sle PH adllan ol 15 .1 46l b diges j1 Sy &
S A VIO N S0 & &0 sl PH Jols poll (¢l cpizmed 9390 A gAY 50

opl 0 &S 039 Ve MG/ 4o 593 95 angy PH (s ol o pand 5y Bl (6l poll Lawgs slanl sl aidl
Lt 92 9 % ke PH )5 S089)J8 (clp o8 Jb o il (o 200 AF Gl oy ()l aiae 595 5 PH
sl 2oy WA I i Bl ol (6l VY- mg/l

oo S5y (6315 lime 4 lsiee il a5 5l eolital L 48 ol (LS Gedos ol @l 16 5 Aot g vy
s $5y39,18 oS ixie 45 31> LS oS piomeds 3,5 Bl OB I 1) alus @lio OIS 13 34390
(P-value < -/-0) wsb 0 pgll 4 s (¢ yip0 Bl ol

2l glio OIS OF (o o jpu «Sy30)l8 gl 155 (b 23l

\Yir)l{_j 4“!)103:0 ) l),.ﬁ ab,"‘)_’v 5‘5“95’?,1_&1‘ 41950



http://psj.umsha.ac.ir/article-1-62-en.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 ]

(VY )l il Gl awdins b,

o 4 Vb Sy oul dej b 4 ol b
o 1B ekl 3y90 OB 5 Of (sla LB ddad ;D oany
018 Saais Sge I Sy 55 (D el wI)S) )85 5,8
Pl 2lplen s 4 dogl (VV)cwl pl b oy 55 wae
oo laiwl d]ﬁ Syl J,:‘.A.? L;’LP a.‘a.w 9« ;_:] o o..\.’l.o.dl.’
Gaels] Ol sl b wias )3 pdll b 4 S8 )5
NI gl LIS 1 eslitwl 4 8Me pae ol odol 2939 4
b (W5l oo o 2bj S5 JSito 5 bbb 6 dyiess
hgrge sl 2l glic slo ) 5l pan Chon 4 2y
OS] Gl g siwgd il Wil gle L ol
OBl (oGS ol Jl Ban (W) 28l (o (5908 o
L5 300 S5, Gl ely csile w5 g 2l als ) oolizal
9 Sayis)lS g poll ouiS dixio o3le 93 o (2D awlie
Aol e i 0AlS Mdaie 03le bu]

& (W9 9 dlge

2 &S 2l e ) Alie — v adlas Ky Gdow ol
b olSius Syl G ol o b plool aEiylejl ol
oolizol (W) Jy 8 8 calo JLTS Jus) 6 o cus
g s SOy i 3 e85 (e Ve ol Jobore il
AD o clale b 3)lubil cla Jsbo Jolme ol jl . 43,5
0 a5 ke V04 YD AYL N0 A VO Se X0 -
Pharmaspec UV Y. +) o Sl dhwy 4 ¢ aslo
yiogl 00+ zoe Job 0 omwl )l owe o Shimadzo

O VA S A
SOy e V00 )l layt SIS e 50 )l ol
CTL ) S olley 2 @ 5l Gy g A 2l oy
g g S yeilom duwl 1 odlitnl b cusy @ bl pH ¢ (e
osgma 53 poll oxiS isia slyy Jlop p Ko 5 Jloy K
oo (3,8 wlsl jl um g w5 ool Ag VIO Y F/D & HO
day g (Voo TPM) mojw jod b dddy S Gde &y 0MlS Minio
4 g hgels olSiwd dm g balwe 4a8s VO Gae 4 A5 je0 b
ol ¥l am g Wad udind b Selb celw o8 loj Gl
bug ) @da do)d g iy Sged S b @le (J9) s
Iy Bl ao)d bl o (V)b 65 o5l e g Sl
399 Linlejl o mel conty adgl Hlade 1 ond Cls Hlade Jols
PH e 5 1 ploxl o 5 )89)J8 ouiiS dinio o3lo Lawys
Pl N gAY F D ¥ 8008l pialel 55
Nixio ¢ bawgi odel Cands @l Jgdo g 513900 bawg g 035
oLl dy90 dlge . HAd Awslie wa b poll g K 8g,8 oaiiS
&S Ny 2Bkl Lo an sl (Kea ilesl opl
392 503 Slge g S psilgm el g 39w ¢ Sopg)lS el ol
ool p bt b Jobre ans a4 baje olilejl 4l
Noge pasy slyr (YY) 8,8 plogl Mo 3wl LU b,

W’"\Y,l.g,.g 4“'!)1.0.«‘:0 )Y l),b

B o 2SS LS

A0 Mo
ool el 51 AU ool Jelse 51 S e sleedll
b o3gl sla S ol 4l 1 sl 8 5L Lo mlio
AT V)38 S Jpol Sopo 41 5 353 (55 Lane
Sl 8 1l Lo ol mlio OB LMl o) Ales
o oS 6dgr S5y (9oL polde (gols g 008 Dbl (o0L; o
gy FLEWY P | aJJ);.ig L;Leei CutsS M‘S 5 obj
cuiligy sly Sl o a5 B 0ipdy ol (Sl o S5
& So9re sl dnlr Sl v )l cer ol adas
St 9 355 1 ol ol o Ll i (F )3l
Jes 33 UM G a3 g 0kd b 4By, Of Ges @
gyl 5l am g 18y s Bk g 205 e g
Bh o il O 3 Jgloxe yjnS] doms 53 oS 015 b Suls
)8 oyt 4 plale asle Ll 1 pan Sl
2oy kel og)S 93 4 2l plio )3 (Bras I3 2l
09,5 1355y dlge Canl ok el oyb W53 N> 4 plaS
23l o s 03,8 (al 3 115, Slge ples o5 30 e
15555 dlge Al (g0 Jglme o5 4 Loy (155 2lge
Joloel 0o 055l 03 (6550, dlse plad &5 pg> 058
oS pgySlie g (009)S 515,55, dlge g 98y 15,50, dlge
g (o0
2l e o5l o S5y Jols el sla 5y doyd B dgas
i Spae o8 2l (0 gil Gl STy g2 o o )
o olnl 2l glio) brae slo K cjr rizen 5 4
5 oSl o3l loond 55 51 oy I35 3lge (F) 3L
oMl (sginel b ginel (slog,S (sl el aidl e gyt
5315 S ysilgu dam] s o BB (sl 09, g+ dituud 0
@)wawwalebel)ﬂéjdthW)ba
A+ P Sl (55,550 bS5y (5l Sl 3l 5,
(V)] cstsol Ll GUI g mitze Sy ST GUI eyl L
g Cwl i gyl s mlie Gl (K, Gls
Glo ay B 4ty laaysl 0B g o by 3)lse 5l pam
Congj b 4 455 1 S Clug 55 osle (Sl S, S8
Solaie sl yhgy sl mlo o) ) lp (M)
csile asd g olisl b gy 4 gl e &5 200 g2y
ot 98 SGS ¢ (K59 gn ddalc plend (gmulins]
sl 2l Gees 5 (aw Ola laslp (Se s
0295y OeY SIS L ¢ eSS g (35 o5l Jeld (S5
d)l.w a5 9 sl (\\—Q)D; o)u':‘ UW‘):‘Lﬁ 9JLJ eI
Gl colyg jd oS wl ey B ol 4 ol 039 O g
5 Osmlld ¢ el & Jto (K3 Gl sla gy 4 ]
G5 ol )3 &8 298 (o s Pl (Jghee Copu b gslid b

SR eFy (R et cels dlora



http://psj.umsha.ac.ir/article-1-62-en.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 ]

o S RSB 0N T s Ky B IS s

99

98

'

96 +

() 55, Bis leady

95/

94 -

4 5 6 7 8 9
pH
Sglaze PH 5 5,489,051 slisil a6 bawgs L,fl O ped S5y Bl slesly Y S

94 70
93 | 60
=
= I N
% 9 - LS Sy
4 40 @
=
i | DI; eosen (al i
q 30 9 w43
90 - .
b PIEN
£
89 oy
88 . . I o
80 100 120 140 160 180
(mg/l) S8 9

2 gl Agl)s Iamy LJ U yd Sy ol Oy muzl )L\E.o 9 XN Ol.o..\}l) ¥ J&JA
poll glite 553

oduS Adxie ! o)l.é.‘;wll.go.\.ai Casdy s ¥ oV ojles S
odilS Mdrie lpy dugy PH & oy o ol 1) 8,8
e N ol plio OMBb 5l S, Gis gl o b8
i gy ainte 90 9 awe PH 5 S5y Bl plously 5wl
S > o plizpan 13l o o> W Sl iy SIS 05
dize 0dle I odlatwl i py cuwslie d5d o ssalie ¥
S ol ol b il e \Yemg/l sl Ky 80,l8 ouiS
33 (g Bis plasily poll @ s b )8 028 inia

.(P-value <-/-0)

Ky Bls e a5 Caliy bybged o b odby ol dwslio ;!
Ol @l - 2l o poll e Sp8g) by o] (o
o2 el s 8 Sl ae PH &b
e 5 oVl il Gl by ord plol adlas a5l
Olllhe (pizen 5 39 4 S089)5 sl 9 Vopdll Gl (2l
ol ol wdl @l bl adlae @l o, 55 S 8018 4

(YY) oyl Slgren Lidgh

\‘ﬂﬂr)l{.j c‘ﬂl)l.o.:}a AR D),J

osliwl SPSSYE 5l ool 3JUT (¢l g Excel I8 5 5

YN
Jﬁ-}' b clale \.JB“‘JB IDL-'
AL (o3 14H20 | o el
133 | (420%) 7. | rrial Sl
|:L_§JL".‘-' P?JI}I
40 N m U‘“'I w8
(FeC13) 160 FeCl3.6H20 .
1.44 {1y 18)

0SS Minio dlgo | Sy Sluoguas (V) Joi

.
olis [eQﬂ 0diiS Mixio b ool Cawdy =Y 5 oyled S5 )
Ky Bl gl a pH b asl bl p Cosl oad 6dld
vy (St b)) 2l gplio OMSB 1 oy
PH ol » K, Glo Lblyg 8 wilb 08 pgll ouiis ixie
D oodd o L s 4 ae bl o doyd A ol
S jo3 )3 SOy Bl plesily o yide &5 w3l oV S
3 g poll ouiiS Mixie o3l VYo MG/l oolitwl b pgll calise
b,y wib,ly LT (olel WUT oo el Jobs &l pH
Mo 90 by 5y Gl Wbl g9y » PH 56 &5 o ol

(P-value < -/-0) xib o )5 ime oaisS

9%
94 -
.92
—.32_, 90 -
::'1J 88 |
=
3 g6
=
= ga
82
g0 | ; ; ;
5.0 7 #.0 v v A

pH
oolize pH ,a,ﬂ b dlisl wlyd Loy @T Lo S5y Bl plasily N S

94 70
934 60
= 50 i —— il
3 92 £ iaa
£ a0 S5
4 o I
= L 30 3 ee@es .
1 3 ot
& 90 - = s
20 sa3
89 - 10
88 T r r T 0
90 110 130 150 170 190
(mg/1) agf 540

93 30l 31,5 Ly (] Ly ppd <S5y b (3 &5 (32 Yo 5 i el Y S5
poll ©oglite jo3

SR aFy (R eT— cels dlne



http://psj.umsha.ac.ir/article-1-62-en.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 ]

b ooyse o5St US4 (SCOD) ons o bewd jls
Loy Sl 4 9581, &I, slge 4 awlis ,» (TCOD)
@l awlio 1 (VF)L9d (o a5 lesd oV Sl
G ool 2 oS (mli 5 S)b g oS GBI by ool sy
IS il asd g skl il & S lge Ad ol
Sl (o e S5y Bl ol adal slasld e
O en 5 oV Lasls (Bl buwg ool conts gl dulio
ooy ok bl Gliglef] by aios oyl 3 dhols gl |
SHE sl K,8,8 suiS ddaie oS dade ol 5 Sl
A5l e 05 oniiS

Ay @ dlanl &S o Ui G ol 5o odel Canly @l
e 390 95 A PH )y oy ) Gl sl o)l
olesily hls lulpd ool )3 & a8l (o 3 )3 p)S (e VY
o ypg IS Aoy 4 Slin] cpimen 4Bl e doyd AT s
We dige 595 5% e PH el pojpuns S5y Bl gl
S oie Gl glonly bl & w8l e s 5 pS e
asd Syl a8 ol ol b islejl sl e o> QA
FRRCEIKV SR 1 SN | PV P SC - T o | NI R T
S JNde 3529 b Ned (o ald & yinpw oD
Sy A5 o dbml b &b ahal gl S8l &S
@95)'533)2&))1*3&3*—5&“)39?9”4%%&]
S5 (3 o) alpslan S mva 5 S
SepelS spn el I eslatel ©jee 3 exiladl posied]
S s ol s 5 oladl g sl by, (Sl
gle ol K Syl @b 5 culie Ghy)y gl @
VS

\‘”ﬂr)l{rj 4‘”!}.0.«‘}) AR l),b

S g 2l Lo

@ Olge Sl hug ojed Sy e Sl LY
Cous 04S danio o3lo (pl bwy WS sl asd S
(OV)3,8 o sl pgll &

D55 o pbsl pj i1y O 4 pdl (38 L3I L,

AL(S0,), + 6H,0 «—> 241{OH), + 3H,50,

G K o 8 ¢« Slpe pomegll duSly)am 1siy ogde oS
6&)9& ).).\SL;OLéb ‘) ha.’?t.o“ LE'L‘AL""‘)S }‘ d.)‘.lt.; 5“"’*"’...&.
e oSy ol CalB b oas ag anl asl awslh el O
(325 Jseb @ib) 255

Ca(HCO,), + H,S0, «——>CaSO , + 2CO, + 2H,0

b aml wuld w>lie Wlgie g0y (CO,) oS a2
ol 5 g Wl (gile yolus cel wt & ls 4 1) 24
STy (VY B) ] oo Sl 53l Slasl > pH 87,

CaBl e ) ©ge wjs Ol b 8y )8

FeCl,+3H,0«—>Fe(OH), + 3HCI

1l Mg el b cS 5l B ojlul 4 OF el S
L5 13gm 9 39w ¢ Sl g SUE slge b O 4 Sygo oy
dixie o3lo (glp 4S) il cwlio odguze > SIPH 31058
sl asd Sygo Q])J (.\.5 “® C)9L63 cuwlio pH cﬁl 0dS
Hlade O])‘f ogMe 5 34 algd 0ulSE g S jyy o Sl
Blg oo &5 bl panlgs Ol y> Jbre paiegll b ol (sob;

(VY 0) S sl JISS] sam Jslye
il Aoy & 551, 5 oyped S5y Gl ) awlis K,
Sl oKim) o8 GBI bug (58 Ggmlins) 5 olowd
15555y dlge oS oy lis Ll IS as ¢ )5 el (park)
dy90 O3S jieS Cund g LS ClMe LB 4 o pea

SR eFy (R et cels dlora



http://psj.umsha.ac.ir/article-1-62-en.html

[ Downloaded from pgj.umsha.ac.ir on 2026-01-29 ]

Comparison of Performance Evaluation of Aluminium Sulfate and Ferric
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Abstract

Introduction: Industries are textile wastewater contains large amounts of color can
create a lot of pollution. There are different methods for decolorization of textile
industries, for example the methods of coagulation, flocculation, chemical oxidation,
biological treatment, electrochemical techniques, including ion exchange and other
processes. The purpose of this study was to compare the efficacy of alum and ferric
chloride is used to remove dye Disperse Blue 56.

Material & Methods: The research was according to the method Jar test. The sample
pH was adjusted using NaOH and sulfuric acid 0.1 normal. Coagulants with different
concentrations were added to each sample. A minute of high speed and slow speed
were mixed for 15 minutes and after deposition, sample pH and absorbance values
were measured. The dye concentration in the samples was measured by spectrometry
method using a UV1700- Pharmaspec Shimadzo spectrophotometer at 550 nm
wavelengh.

Results: Coagulation by alum to remove dye Disperse Blue has a pH optimum of 6
and optimal dose of 130 milligrams per liter, which is the pH and the optimal dose
has a removal efficiency of 93 percent, while for Chloroferric the pH optimum of 9
and optimal dose of 120 milligrams per liter with removal efficiency over 98 percent.
Discussion: The results showed that the coagulation process using a lot of blue
disperses dyes in textile wastewater removed from the wastewater. The results showed
that the coagulant is alum Chloroferric has better removal efficiency.

Key Words: Aluminium Sulfate, Ferric Chloride, Disperse Blue 56, Synthetic
wastewater
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