[ Downloaded from journals.tums.ac.ir on 2024-11-11]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
OFY B OOY Slao NV Fe v 50l cpow o)lod co0,lez 050

&

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

Bl Sl g0 Alis

(@

"

sevell ¢y
KA
s
(AEH) |

s
U,
o, o™

" Of Environ™

(o] (0] G loails IS wilowms) lgl0 3l uzro ooliiusl (5L sig) 32 (5390
(ke dongd FoLBolo aabls (5 1105

Olpl o 03 (6,3l 5 ple S oy oKiils 6)9195 95,3 oy clae OLA)T OB xgh &S b Jele pow

0 b S -l o ol M LI
adg gl adass g Sw e 2Sly 5l saslelzas S Laglgs ildud g daw ) VEeo /s A/NY (el o g,
3 Sl plcalaly Jj Ghg) 4 ool Sow meiiine sl a3 o (ol ol 4o g vy oy b
90 Al LS A e (o 5SSO0 o L sad Jaiie b 80 Jore o SO0 5 A ol VFeoloq/¥Q bty g )b
)Qu..ia_‘uﬁ.\bjﬁ &?55;).1[0_‘..,.: uos_) 4)‘;));) J_.JQA;LQJJ5) u.)‘ dj&l} )Q.QQ)_?‘SA ‘f.o/oq/‘vo ;)M| é_")b

on e rBl GRgh Bas 09 oo D ) Lanzme (sl odee (SIS S S
Olsis as b F35lT UStie Jor (s L il gl Sl 3o eslitl sLnts,
208 5 oolaiwl 0og)l Gl aial 5 g5kl Jie (8 las ;o SaS sy

Science Direct SID Maglran sledbl slaolSol o jloglgs o3ls oy 2 famiy 2 599
oSl e VE L5 00 9g2g o 51 soome solisl (gl o SV gh an iy ols oyl
a )b oess gl ol alie by sed) Say gm0 Ll elos a8 ais el
23la s ol 53l glas 3l same olitul g5-0ge

G g 3 Lareles ol saame eoliiul i slaiagh adlllas 5 () Ly ilaaisly
Ol (Oland (B pg S ¢ e BA>) OB daar o jLaglgs ad (gadiws

e ooliiwl ¢ il ol g oS (Ejlg
o Sl Oluls ‘)l.?jljo

3B Glame an oolaiwl (oo )0 AF 5l i) olae Gl 5l pg, S BAs (SibSB, g
5o oolaiwl g (lawlo ks 5 gy ol aw) s b lge as colaiwl i

D9y 55 A (aloci o ol 1 3l>) (g5lely 5 g5l plaizle
A o sl OB abal g ull) dlge iy Lagles YL a6 S Az
3loa e ool wl ascdaore yo ol 0, S La L 80 slaay 30 o ol jo cl (69,0

'h;;‘}.‘O)i O“’ :J9‘ ° ; u’j ‘s ~~.5)m| - K
f.sadeghian1367@yahoo.com

Please cite this article as: Khebri Z, Sadeghian F, Faqhihi F. A review of Dolochar reuse methods (waste from sponge iron factories). Iranian
Journal of Health and Environment. 2021;14(3):553-62.

Copyright © 2021 Iranian Association of Environmental Health, and Tehran University of Medical Sciences. Published by Tehran University of
@ @ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
AT creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11 ]

(et o) FC 3 MgO .CaO .Fe O, ALO, SiO,
Jore s5bas (1) el SIO, 5T Lol o 5 4l e
o2l paxe S (5 VOF (il ol 5V -+ wg sl
Slals 09y L5 4 B azjo) S JU; 5 WY
YO 45 el o5 FO sgum il ol b osd oy el
il pal oty plpln cwl lagdgs 4 barye ol o5
alrgles 5 IV sgam w omtial ol 5 ) g sl
adgi el Oluls pl aS oo adg wuls wilewn lgie
Sl el s b b 4 (55,5llie o s o
ool 285 g daze soliiul ey Aigd o Lo (Sl
oj950l (V) el lox ol sla SIS 51 sl sl (4!
Slge as o oo b eailony ado 51 (20 (Sogll U8 (sl
ol; sl oo Galie Clas (gly ooliiul LB al
0,5 oolaiwl cuwlio Hob 4y olge opl 5 lgn STl snls
ol pals gam bl (See gds OIS 5S4l
s5lme bl jo Jasme Cany (Sogll crge slge (nl 1)
slazdl gl 1y helas cuje o 2Lk oalple 0o S oo
Lo (ool S5 iman 5 glin 51 atnge osliial
2 ,lelss olly (o (1) bl walss ol ien 4y o
o) 5o SYsb i ol las Skl el
gl gites Alie cplplo 60,105 3939 1 5l sazme solawl
3 Slowy cpl 5l dazme oliul ate) 48 (5590 SiR9R
L a5 ceal ol ol adllas 3l Gan ool oz 5 ol
Slooged (Brae & i) (pl )0 bafagh didn o)z
oS lalae alex 51 asles oylal lrglss 3l saze colizul
s Lenka iags o plyoe 8,5 Oy anee; nl 0
ol lis Giagh cpl als (F) 0,8 o Lal (Y- YY) o, Ko
2o, AT Gl 4 OSB3 e Bis Sllgs jl>glgo
(YY) o,5en 4 Satapathy iags cpisen o)l |,
S plge 4 wlgoe slrgled a5 g S5 cnl Sle
5 ol caie Ol 5l S5, G gl Jlas]
aS 0,5 ol (Y-Y+) ol Ken g Shami iagsh .(0) o9,
Iy Oldgw Jawdgd modws ao,o WA canl o8 l>olgo

AN

s by » e

Ao o
el dnasgi 3 (o SR OV 5 (2l 3l slale o
Saiwgs Y g jl 095 (4093 as dY 8 lod,S Wyl (6 o
D o oolaiul 0yeig, (SN 0 AS Sl Cens lae
5 Gl aiily gilad o oo IS aidS o cole gl
4 pe oole G lie 4 lizes 35 oan] o Ylezo|
oole oyl el il ol siejls oYed a2 walgs
SIS b el ol S s bl Slilos Jpas
(2] pubins L) DRI L ianl ol adg slaos!
JI5 abews 4 adgi 5 (ormlo 515 alows 0 0dg (B 90 @
b B Al p ody e by, st oo sunainb S
s (Hojalata Y Lamina) HYL « .5 00 3l o be
658 ssloal3 Jolis 55 S JI&j ol » o)y Porufer
il 5T adgi gy sl (SL/RN) lgs 0,55 5 Ligs
LA 058 10 Siw JI&5 5 ol Saw aly Jj Uiy, 50
e Fa J65 &l Bl 5 o] S Lol 5 g o

2y s
Sl Wiloy (6L Hlade ¢ il ol g ol s b o
o mihol ool 408 0 a5 ol S 090 055
ool b b mnbline o g (canbline slge hls 095 o
o Slga 5 il 2] ¢ crblite Slgo el o boliie
D9 o0 03l )z gl oS (mrbline Cool b/ qunbline
3looks 90 12 g WS o Hgue gmmdline cuiiS lax ool oyl
wld ol Jpame bl ol ulply tisd e Tz oo
Jyame (Dolochar) jl>glss g conl il ol oy
Sl 008 5 2l lyime sl 45 09,00 Sl @ g
S Ji5 5 il 5 5 ol S 5l o lymome ol
5 sherms S Plaws aiddS Jlo iz )3 silooo > 4
Sz oolaiwl . Cewl ous 1 30 Slge Azl o (golaiil
Y oo bl a8 ole Y game b o Slyls
Slasls 0105 5 55 5z el sl ably 53l s eS|,
Vg Lo odlis, Chpiy wazg Loyl 15wl
sdes JSie Sy ol 8o osle ol ol w5 ez 5o
s> 5 Sosk Sl shls laglgs ol aoretin

g{fﬁ yﬂy
1Fo0 jad /mga oslois /oasslez 09> L S

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


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11 ]

OSen 5 55 1525

oaxdly

Jslso slo s

0,55 5 19> 0y55 by dhex Sl aliJle; (g, so il
(S GBSy oyse 5o Sl 0sb e adg Ly
plol jl>olgo 5l a8 solazwl sl p ol 5 owlil SIS
5 ool oaials 051001 U 5 S5 jolies Logas Hloglgs Cansl 00

5 ool SL3 T ol (oS 5 wizen 5 35D 5055
oo Juszs Ca+Mg+Fe L s Mg L Ca oS! slajls

AY) cwl YU S Lhgmen leo glls pizmen .ol
5 ozeles 5l oled 1 USS L(V) seo e i lrgles o
Sorelss plbend 5 (Sopd Sliogas s SloS 5 Jsox

A28 oo Hlas |y alisee a0

Feomin ol gloy VFFY g/L Lol ges baulid o
S| Gan ool (F) 0 s FY mg/L adsl ki
Srslss 5l same eoliiul sla by, 59,0 ciosh (nl el
el plnl 5o il 655, 4 g e gleypas o
w8 S el o ipghy (owyp 4 Jrall 4 baidl Cuad

o 00 w‘b)a Ao Q"‘ o ul.e‘? )....:‘).u.v o

09, g dlge
Jie Slodlbl alise ool o dolochar ol
O9SG .ol g Science Direct SID Maglran
iy el 38,5 ol bl o gty ol 52
RN RREE SV SN G ARG FRRP-RSYORRPINR LI |V PO
e VF S )0 ¢ j5a8 5l @)l )0 aiee) nl jo olisS aniny
3l Lo tagsy asllas b 0ys)S (oo sl plod 5 0 28l
WA,5 GaAiwe S s o )l glgs sl sasee colaul

® gﬁ/
yégg J 1E 00 by /pgun 0 jlois /s lg2 695

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

(V) (Vv x) )l glg0 5l (oalod =) S

IATAYA


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11]

u;L“’uf’B) &P

AV b yd, Ol )l Hlaglgo Wlasin -) Jgoo

<A ARRYA Particle size (mm)

Yo/ AY/EYY BET Surface area (m?/g)

VAFAEY /YA VoYY ALO;s (%)

0/+4%+/41 o/gsE/01 MgO (%)

Lulpd 5o aoys A4/ OB 5l o B el ogs loglgs Sl eolizal 5 fge
looliiwl 6l 1) (souaz e 8,15 a5 (ol odalive aigs il o] Caro sladilews 5l (SO lges a5 Ll
(F) w0 plis > glge Gladel p arwgs cCawl dazme ool ;o Sgae slaan S L

Flo olay jI K Sl @l sy 00 S 4 9,20 ol 3l Same solil (sl s

(o7l Cato iz glaal B 50 ST VL Bras Jdo @ 5 lzslss ol sazme sl (55, p GRegR iz o
JRUSC NS I PR COUN SN I - B LN [OOSR P il b3l oni 5 0 eSSl 2 >
ol ol 2 Este (N g aleerd Slge 5l eslial Ls 4 NS s
s omes & azin ¥ s Ssall s Loy L S
30wl Cuaio (pl 5l (L0 NS achai g S @ az g Jrslss @iz o0jl (Vo YY) ol Kes s Lenka egs 5o
(YY+) o, 5en g Satapathy iagh j0.0,.5 )3 axg 590 aes 5l alie slo el cow (CU) e slp
e Ol 1 55 Bas Gl lagles sl eolanal ISl Lo g 0o ey PH cadgl cdale ¢ uled yloj «dl>
b (b olay dai ols (lis @l 28,5 )18 ()2 3550 Loy Vor) e JolS Bl 285 )13 o) 090
IWIRVEIR | ) GRS SHRU-REp O P VISE SO E N PR - clale ag Lls o Ve mg/g ol cud,b Sl
sl Cilr lgie 4 jlargles 5l sslitl culls ol Y g/L s 0 min ol ol pH=0 5+ mg/L a.Js
ol asdlas ol o (ol Cane Ol 31 S Bd> 4l as ol gl Selinoge i Sladlae .ol caslice L3> 590
) w5 G955 4 09> 5 il S 1Sy o jlarglss bawgi e i

Foo july /pguw 6)lods /s lg2 D
1Fo0 july /pguw o jlads /mas lgz 0495 -

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

N4


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11 ]

OSen 5 55 1525

sole (pl a5 wmo o Hlis gls el cewsas V- mg/L
)b slaodlr slp anje o8 (R Glye 4 Wlg
(V) 09 soliiwl LMo g O 51 (VD) pg,5 Ba> (sl
S lis Sl

diws slogygiw 5 (Y2VY) o Ken 5 Rout _iags o
S olind Bio el by s cov gy odd o
o il Lyt s sy ol o sslisl 3Ll
Oyge SIS Slad chile g 0byr Glie e e
Olawsd agl clale g i Bos Gioli8lols lis mls o §
Dgdise iz o3l SRl A i Gl S 22T L
sl ol aatey slaggie Sl 0l anl bl
AN ol Gl ]y $hp wlae o alaws el ol

W) lrgles 5l 6,5 Suegh 5 (Y010) l,Kea 9 Rout
5 kel ase )8 eolaiul wlawsd B> gl (L3l lge
WA EWERRVESRIL VVA | - C VR SOy WP SOV RN Vo) [
S lyie ar Jlargdss leslatul asdllas (ol gl
ol 5l oliuncd Bas gl ol LS Ly g i so oS
(A) 0,8 ol

Sl 1 G g S

gleo o LSl s Srae Vb oSS (e
30 el lmean VT flgie a4 Ll a5 cosl oo el
Yeame 5l alyy, oolaiwl gl azlily cuw) lase
Ol g e 4 1) (65l lacsliSl gu pased ol pe
Bi 5 achai ;o plol 5 whe o3; G S e 0l
s SDS) g Juwdgd muow ol ol slaoan¥]
28wl egian JI oS3 L sl colsé
SRR S g eoliitul (blage DY gare I (6 ke
(Ol g w98 o Bd> (Y- Y+) o] Ken 3 Shami
Jols 639)9 felil e ad (g2 slargled ) eslanal L
(¥e-Ve- mg/L) aJyl cdale ((V--Y- g/L) Ll 590
il g gly (-5 M) oles oloj g CIlSE e
il 590 SDS Gis olp ang Luls os ol
gl ecls 1é 5 F- min olos ole; $/5Y g/L
() 55 AARY B os3l L ¥V mg/L

® gﬁ/
yégg J 1E 00 by /pgun 0 jlois /s lg2 695

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

boY

b jl 29,5 Sd>

(A Sl 55 6Vl Cale b g S S5l e |
g Cel gomw Jlows 8 o)l 0g2g 08 g XS Lo
Wy oo pg,S YL cbale yre j0 > 5l i 6518
23,5 Srpex g wd Jlel fhaal cpoes 4 e
el +[+0 MG/IL ol O o pg)S olie 2Slas
(S Jobs wiile el Gl slajty, dale Jsb o
R s TS T IE e e S
Gl B,y ol ol 48,5 15 ooliasl 3,50 IS
ol ot conlie ol lbebile s ol Gis
FB s @ oy 5 S S g cale alS (sl
W po & 9 yhe oy sl esliinl (arme Cenyy S35l o3
el alitee GlaSLiSS aen ol drwy Wb TS
slodls og uyws o YL SIS s 4 Qs !
3 olply ol Golie (39 480 4 (9)he 5 il
psyS iz gla Shs (V1F) ol Kes 5 Panda egs,
P30S b QI Sy largles by (8L s
W5 il Syl gles )T 5 anlllan o 50 olKityle]
Al 4 od ail,8 09 Loias OB jlpg S B> ol
5 okey ey oslasl pH c0dls cdale (L3l 590 456 Cos
Ol O 34 w0 09,5 b i) 5o 538 slags ple S92
po,S Si lenly |y 53U (it ( Jslore PH o el
solawl b OB 51 (V) pg,S Bl a5 ol aseies .l
Q) Sy 2oy AF Sl s @ e Ll il o largles
S Sy in (T e s Tiadi nagsy 5o
slayal )y b oMl 51 Cr (V) Bl (ol jlrglgs wd
PH 5 Qi cdale (03l 590 ¢ wles oyloj aile calizes
599 coebed Gl po aalllae () (285 1By 3500
Yeminb -+ jles s aapH g L3ls cdale (Ll
s ol alul VIO B Y 5 V--0- mg/L o --Yo g/L
o= bzslss g ps)S QoS obs ol adle ()l
033k ;0 (o5 s O] 5l 9 sy Jobs 4 7+ MmN |
(ho)> A0=) pg,S B 1iSlas wd sdmlive py,S i
Ve g/l iy 4 Qi 90 9 o3l sl Y Ll pH o


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11 ]

2 5P Ol ISie a4 e (B 5 Sleie il
Sl lgd oo b ()l slasls al wales ol
Slp s 429 o Sy bz (Sogll tal8 ol
P S8 39500 HUS] Nigdi oo el g (S97a
S3Pl 4 e G 9z ge SE (505 Bybp )0 (cepe MBS
Al 535 slabgliee 4 i 51505 Wl 6550 slolis
Saluns 4 (Jjg)0u8 5 ()5 WS Pige Sy 45 35l e
Sedsi Sz (o5l bl adgl oole 5w 515 aiis Bl
510 sl b sl o Jlrslys ol (lonsd 5550 Sl
Slows 2l 51,8 G255 (2L5L el 9 ()8 Ao y0 Y0
g olasdl sl p (6 yuitan Sugo Wl oo cad pioy an] B 5L |
Sy azms (Tl J 508 Grizmen 5 wlie 5 e ool
OSoe Gl 0 b Sl g S iST 0ln]
S3l> Slowy oyl 235 (6l cwlin a5 laie 4 ol
Gl 4z Sodles b ol 00)8 bl L VL s>
OV 092 a3 )5 L5 50 i 5B adgs S

P o lgae 4 ool

e 5l Ol adhal anlg o aS slaald ) eolanl
D595 b glac] 5l o008 Bl (ol babs, (n el
(sl (T ol 5 (Sojelon li)lon Jelse Bl 5 by
Slale glas | ez JB p2 4 5l b ild g8 cnl Ll
las sl 6l SMSie 355 dlitns ol 45 W00 yiaws
5 Vairagi asdllae .ol 00,51 ool,3 Ll (Goiiinds g i
Olreles sl eslinul el b3l jslae a4 (V1) o] 1S
Pl S (slansle 2ld b avslio 5 2ld Lo S (gt 4
oo )3 S gt 99 by case 50 (nl aglie 0D
Sl CIFem e 3ocg)ecm ) ekl
Jreles baamme larslen b (6,500 5 anle Larzes ;o (S ol
OhemST B> ol lis b ols plas 1) g 5YL ool
b aslio 0 ao,0 AL jlzgdgs sl (COD) oleonis
Gl do,0 A7 0508 Bds cglawle ls gl p as o £4
sk 4 g Glawle yild (gl wo )y A b avlie o jlglgs
dslie 0 0o, P VVAY U jloglgo ils 5l olawd i o5
Slglgs jild as uil 5logr oo y0 YF/AD a5 glawle L L

OOA

s by » e

Ml s 5 Slans Gl

3o yir 30 ol g ol GlapiusST 10 oenlSiy sy
(e Jse (5918 oansd Blse) (o laarlss | Sub
Poslinal o @y uizmed g (008 5 (5> Loy
ML (55,5l otz ;5 (b 5 (Soas slassS
Sl slacdlid 5l 6o 5ol 5 (S Sl (et
lis g olawd gob; Jlade s i slaolay .ol
b yie 45 OLSB dha glabs, Some ol pln Aiies
2,5 o (SJ cllaoe o adss I L3 gdie olge Bi>
S V9) o Ken g Rout asllas ;o sl (5,950 b
@S a8 (g p OAMSL I s Dland Bl glgs
Sl yd Bl 005 5 duo,0 APV Slawd Bi> oo3b 4 e
P S plgre ar Wl oo Jlrglsd (nlnle g 2oy OV
(V) &S Jae ML 5] (sie slge i (sl pglia

O3l oo 5l pg )5 B>

4 e (55518 5 gl laanylB o oo SIS 51 (S
Sl Doy« S J8 (p3lae 5 538 apilgm (y3lae (ogax
g o o aore Cany SISl 4 e a5 Cl s
S o )18 2l g GimeST (2 yme 1o (Gl Sl a5 o
ol 4l (Sas 5 05d 0 Ay ame ol Claj
g locle; 10 a5 Coul (o 515 09,5 S g o) (e 5
Sls 3929 (alpl ©9d 0 8L cilie (Jaio slacley
iy sl o ok clile o Cr (VD) Joo (o Saw
a5 09h el 5 )0 (e b Gl (e Wl o
(e ooy 5l Cr (V) zals ol poaisls o BB ol o
480 4 ()9 fe (g A5 g oo olitul i g 5yt
Bl )y B0 L (Y410) S 5 Tiadi jiegs, .ol
5.0 bl polas Slay 5L Cr (V) Gl lgie s jlglgo
pg,S adgl clale 0+-) » MG/L oogame jo L anlllas oyl
ols liad s .85 & yeo Ve-F e TC ongame o led 4o 47
Oezpe 3 Sl Ll 5l e ol PH 0 7 098 i a5
(M) el ‘5..,31.‘ Cawd wgllae bl % 0 Bi> aoyo Ve
i J (g a9 oolauwl

slisn 0 Bl sbcsgw 5l s 5l s colaul

g{fﬁ yﬂy
1Fo0 jad /mga oslois /oasslez 09> L S

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


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11 ]

OSen 5 55 1525

sy ailaSaw laie 4 lglgs dlge ool b o (o,Les
9 w‘ G]&m w‘; l_v AW ;.\.Jy U"")‘)""‘“"" M)J /\/Y
Sy AilaSw lgis 4y 5l glg0 dlge jleslawl b oy S

OF) 098 bl Wb o SYsb &l 1 asdllas
S @l (Y ) oK 5 Shahoo zagy 5l Gus
4 lzlgs 5l Fge oslital 5 la Sy 090 50 330 aslllae
asile  SuSG e85 kit (sl el )by Ll 00iiS s oole (lgae
Sioleslcpgate (39 sinle; (CcCU) g5 o515 iolej]
Ot Slp bt Jolo g aies g ol plxil g pH

) as 2bs)leansS ool G lgie 4y 1 ogr el

& : )
S oled 5l sazme eolitul 55, » gl iz (o) 2 S
003,85 S3Y Joaz ;0 aods b 4 905 5l g5 e

=

sy 4t el 8] a5 23 ) ol wlay sl
Gl L5 o o b 80 olplye wlews ol cwl 4l ;5
Sgre oyl gl gaz S g0l el e b,
Slowy (plols Hlis ;95 51z )l Oldlas o)y 00,5 o0
Ba> (oML anal alex 5l LS sla i o """9"6“
A e Gloe s 5B Glgie 4 o3l Slaj lps S
axgs b ogd eolaiul oaze (g3lwely o (g5lulaasle jo 4
NS abal 5 W3l olge a0 lglgs YL s b 4
P ol oSy b e sl a s plpl 5o cl (590

3 ol 5 same eolatwl 4l

N ol
Jlasil ool C8m pas Jalts (DI SIS a8 oy

Wloo S ol dllin cpl jo 1) (g3lwosls g laosls oy o cailS g0

® gﬁ/
yégg J 1E 00 by /pgun 0 jlois /s lg2 695

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

IATAR

o5 kd S lsie 4 ol el VL B T )l
Slasle Ggenlild 51 Glanty @l w5l 5 4o
AY) 0,5 oslewl g oo

& ibwoly 9 (6 3twyloss L 5o oolaswl

Sl Ol o Gzl @las 5o n)8y Sleww o
AVl ols 1) Bran cp s a5 cwl Gloole (paage g
olsie 4 0ole (nllogd oo adsi o1 5l (3 0 )lken (iud g0
odd ol VN ()3 olup; slajls lp Gladle las
1y 035t 45 el ol 00T ) oy liige il el
7S 586 g celio anie L YL LS L olge 5l eolal b
Olye 4 il Slge jlesliiul S’ (b Canjlaze
Alas 5lo 5 5% eplops 5 sxab osliul gl 3Slr
ayp hals 4 el plcenl a8 51 3 ez g 9550 SleiSlo
e o8 bl Lol S (oo S5 (50 g plew adgS
P @57 ¥re ey 035 aupe el wile gousie
el Sl 3 G a5l s 5 (53,
Sl eS e losle oy il salgs Jlis @ i |y (Sodll
(o @laSin) dusle (s jo alaSiin) ool 0 5 S b (4
Of oo 31 08 S5l Gt el () wlian o
ol el 51 S oS 10,38 o Sleitlo gla,S 4o
Uit |y 2 oglea JS ) slodac i 5 ol (52 a0y
SdilaSin lor 4 (S oo adgr 40 Canglie .and oo
yob 4 gile leisle cass (Jl cpl boyls solatul 5490
e 4 )l mlas ol sl i slola sloas];d
2L g SleS plas ol satsT o el (e o
Bap el clin 030 a5 50 950! 51 ealls o i
Gla S5 mns (Vo 19) o S g Trivikram zags, 5
Lo, sbalalon o355 b slojle oo plss g Cuglie
by glaggasl 5l oolial b (o2 Galojl sl laglgo
093] 6 L Cunslin alesT il 585 plgs 5 oSl &,
Sailain S0l b (6703685 Cand 5 anl 4 Coglie
@S b el larsles lawg o Glabslie jo oudys
e Sl e & Wi s S ol plas
Sraglie (izred 39, )1 4 (5 50 S o sladilaSw sl


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11]

Hzled 3l duzxe solaiwl disoy yo HeuS Iz, 4o a8 )5 plxil b s gl AMS -Y Jgu

5 (doys Vo) O Sl e Gl GUlS e s YoT) Lenka S P, Shaikh W A, Owens S ss 3l eslizad b oMBl 5 Ol 5l s i
G, Padhye L P, Chakraborty S
and Bhattacharya T (4)

5l 1 (As s 44/8) oLl

el e a5 AN Wl e e YoY. Shami S, Dash R R, Verma A K, oslital b odaw odr 3 b 51 OS5 B
b DM Je s > Fo S Dash A K and Pradhan A (6)

£ min el olbos AVAY @/L sl 35s bl b s Gl 5 (St (5300 3 S5, 1l s
LS u.\> iVmg/L 4.:.!)‘ C,\.E.l..&‘,

P N W E [N PCH P S P S P PN Yeyv Rout P R, Bhunia P and Dash R ot Sl 5)\_‘]}5(.::‘.:_“ sladis oL
’ R (11) . R ;
L olins alsl chle 5 ey Gos Sl e else Sleslewl b ol Gl cd 2y sla e

233 od 833 il s Ol e 2alS Sl s slao s

AR R Trivikram R, Safi M (14) =S5 Lo el 5 ol Coaglie Slallas

Olse Sl slss slgn 5l eslinal b o (5lid o slia
boodd Wy o 5l it deos AY (ks aliKen ok S Ol @ s
dpe b eslinal b o J&s 5 el Jsane il S
A o alie S Sl Olpe 4 Ll s

Sl Jsene s

o W 31 e sl e 53 T 8 bl Yaro Tiadi N, Mohanty C R (3) Gl gl O3l Ol w5l slss sl b))

Ol Bl 5 53y wals Sy 03 imad 5 AS o s gl sl 850 5 (VD) 58

..L.n)uar.h.k«’_)b\" d.ou.\;-

w1 0T b ds3 55 3gmd p S Ao s Yo BY0 55 Yoyt Senapati P, Singh D and Korado 5 1 b 5,5 555, o Joe ol 51 5,
B (12
(12) bz b @3l s Gty glaair

Lol sl L& wdle sleslinal L o0

.w\;:;&&pjgélﬁ&ﬁ@ub\y

Jrses sluls

1Pa e jads Mmgemagds % 9 t_—/ﬁﬂﬁ’
b /g o)l /s lg2 09> o

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

N


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11 ]

OSen 5 55 1525

References

1. Sanjeet S, Mohanty C, Harapriya P, Dash R.
Utilization of industrial waste as a filling material.
Recent Research in Science and Technology.
2014;6(1):101-105.

2. Dwari RK, Rao DS, Swar AK, Reddy PSR,
Mishra BK. Characterization of dolochar wastes
generated by the sponge iron industry. International
Journal of Minerals, Metallurgy, and Materials.
2012;19(11):992-1003.

3. Tiadi N, Mohanty C. Evaluation of the effectiveness
of dolochar as an adsorbent for chromium (VI)
removal from synthetic samples. International
Journal of Latest Trends in Engineering and
Technology. 2015;5(1):399-4009.

4. Lenka SP, Shaikh WA, Owens G, Padhye LP,
Chakraborty S, Bhattacharya T. Removal of copper
from water and wastewater using dolochar. Water,
Air, & Soil Pollution. 2021;232(5):1-15.

5. Satapathy M, Rout PR, Dash RR, Dash AK. Removal
of textile dyes from aqueous solutions by dolochar:
Equilibrium, kinetic, and thermodynamic studies.
Journal of Hazardous, Toxic, and Radioactive Waste.
2020;24(3):04020015.

6. Shami S, Dash RR, Verma AK, Dash AK, Pradhan
A. Adsorptive removal of surfactant using dolochar:
A kinetic and statistical modeling approach. Water
Environment Research. 2020;92(2):225-35.

7. Rout PR, Dash RR, Bhunia P. Nutrient removal
from binary aqueous phase by dolochar: highlighting
optimization, single and binary adsorption
isotherms and nutrient release. Process Safety and
Environmental Protection. 2016;100:91-107.

8. Rout PR, Bhunia P, Dash RR. Effective utilization
of a sponge iron industry by-product for phosphate
removal from aqueous solution: A statistical and
kinetic modelling approach. Journal of the Taiwan

Institute of Chemical Engineers. 2015;46:98-108.

® gﬁ/
yégg J 1E 00 by /pgun 0 jlois /s lg2 695

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

N

9. Panda H, Sahoo S, Tiadi N, Dash R, Mohanty C.
Sorption of hexavalent chromium from synthetic
waste water using dolochar. Recent Research in
Science and Technology. 2014;6(1):106-10.

10. Tiadi N, Mohanty M, Mohanty C, H. Panda HP.
Studies on adsorption behavior of an industrial waste
for removal of chromium from aqueous solution.
South African Journal of Chemical Engineering.
2017;23(1):132-38.

11. Rout PR, Bhunia P, Dash RR. Evaluation of kinetic
and statistical models for predicting breakthrough
curves of phosphate removal using dolochar-packed
columns. Journal of Water Process Engineering.
2017;17:168-80.

12. Senapati P, Singh D, Korado B. Some cold model
studies on design and developmental aspects of a
cyclone type entrained flow gasification system
using blended low grade coal with dolochar wastes.
Carbon. 2014;42(21.3):37-15.

13. Vairagi PD, Dash RR. Effectiveness study of
dolochar as a filter media in wastewater filtration.
In: Kalamdhad AS, Singh J, Dhamodharan K,
editors. Advances in waste management. New York:
Springer; 2019. p. 493-500.

14. Trivikram R, Safi M. Compressive strength and
durability studies on concrete with dolochar as coarse
aggregate. Journal for Research. 2016;2(8):27-37.


https://journals.tums.ac.ir/ijhe/article-1-6593-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-11]

£
£

AN
@ ;
\ £

m|
PR
7

oy ' o
gy \@

o, o
" of Environ™

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

Iran. J. Health & Environ., 2021, Vol. 14, No.3

HETH AND EXVIRONMENT

Systematic Review Article

A review of Dolochar reuse methods (waste from sponge iron factories)

Zahra Khebri, Fatemeh Sadeghian*, Fahimeh Faghihi

Green Goals Company, Technology and Innovation Center of Yazd University, Yazd Science and Technology Park, Yazd, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 3 November 2021

Revised: 18 December 2021
Accepted: 20 December 2021
Published: 21 December 2021

Keywords: Sponge iron, Reuse,
Dolochar, Industrial solid waste

*Corresponding Author:
f.sadeghian1367@yahoo.com

Background and Objective: Dolochar is the residual ash from the production
of sponge iron in the process of direct reduction of iron ore by the coal-based
method. In Iran, this waste is transported to the nearest landfill. However, these
methods are a major environmental concern due to the fineness of the waste and
the presence of heavy metals in its composition. The aim of the present study is
to investigate the methods of reusing dolochar in order to solve the environmental
problem and further use it as auxiliary materials in applications such as road
construction and wastewater treatment.

Materials and Methods: In depth investigation of the word “Dolochar” in
Science Direct, SID, and Maglran databases showed that there is no long history
of reusing it. Only 14 English articles were found, all of which were used in
research; Therefore, the present article deals with the issue of reusing Dolochar
in Iran for the first time.

Results: By reviewing previous studies, reuse of Dolochar has been classified
into five sections. Dolochar use in wastewater treatment (removal of copper,
chromium, paint, phosphate, nitrate, surfactant), removal of chromium from mine
effluent (more than 94%), as a synthesis gas, as a filter medium (three times
better than sand filters) and it is also used in construction and road construction
(alternatives to aggregates).

Conclusion: The high capacity of Dolochar in waste absorption and wastewater
treatment shows that it is necessary to reuse it in Iran instead of burying or leaving
it in the environment.
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