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V ABSTRACT V

Cement industry was for long time characterized as a polluted industry due to their
pollutants : dust, gassy, sold waste, water ....

But the progress of the technology which still give the solutions to control this
pollutants and make this industry respect the international standard to keep the
environment and achieve the sustainable development, but the real point now is that , the
cement industry which control the pollutants by the advanced technology solutions it is
also consider a suitable place to deal with much of industrial and domestic waste which
produced from many activities ,which are used as a raw material, or as additive to klinker
to get cement, or as an alternative fuel in place of fuel or gas, That is indeed what evaluate
the big rule of this industry and consider it as a green industry This research study the
possibility using slag of hadeed Hamaa in cement industry as an additive to klinker in
certain percentage instead of pozzolana which obtained from natural quarry in Suaedaa
city and check the produced cement if it still have the stander of Portland cement or move
to slag cement standard., this slag became a big problem due to the huge square occupied
for disposal , and although the problems happened around the agricultural land escape .

Key words: sold industrial waste , recycle , slag , Portland cement .
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?}L“ lia caaadll

Giany) delia Soles daa Jeze Cud AL aladiul AulSal Ay

SSISH g Ugiaal) 5 Cudll g Sasinal) cuiacd) cilial ibasl) cuS il cn (4) Jal

sample
NO LOI Na.O MgO AI203 Sio2 SO3 K0 CaO Fe203 IR CL
1 2.30 0.57 2.76 4.82 20.97 | 2.45 0.27 60.08 4.66 1.67 | 0.025
2 2.16 0.53 2.75 4.78 20.99 | 2.50 0.26 60.48 4.55 1.5 0.028
3 2.04 0.51 2.74 4.69 20.92 | 2.60 0.25 60.76 4.48 1.47 0.023
4 1.67 0.47 3.58 5.02 21.43 | 2.25 0.22 58.10 5.12 3.41 0.025
5 2.04 0.47 2.76 4.60 20.74 | 2.61 0.23 61.50 4.32 1.02 0.023
6 2.06 0.44 2.92 4.64 20.83 | 2.53 0.21 60.85 4.50 1.34 0.02
7 2.03 0.65 3.35 5.16 21.41 2.41 0.23 59.93 4.68 1.52 0.023
8 1.90 0.51 3.20 4.87 21.41 2.51 0.21 60.00 4.66 2.80 0.025
9 1.77 0.46 3.20 4.77 21.08 | 2.54 0.21 59.92 4.70 3.75 | 0.011
10 1.98 0.44 3.31 4.84 21.21 | 2.60 0.20 59.48 4.79 2.94 | 0.014
11 1.92 0.43 3.33 4.83 21.10 | 2.52 0.20 59.39 4.81 2.71 0.014
Slag 8.9 11,62 23,5 0,14 0,004 31,3 12,11
Clinker 0.49 3.22 5.20 21.25 | 0.92 0.41 63.56 4.44
Pozzolana 2.27 8.03 19.48 39.51 1.24 12.83 11.13
L pial) clial) (38 ilil) sgdiy o ((5) Jsaad
Physical testes
sample Fineness Setting Time _ Bending Strength Compressive Strength
NO Res.90 Expansion 2- 7- 28- 2- 7- 28-
Mic Blaine | Initial Final Days Days Days Days Days | Days
1 8.4 3946 130 240 3.0 5.8 7.7 8.9 17.7 21.7 38.8
2 7.6 4191 105 240 3.0 5.9 8.2 9.1 17.9 284 | 394
3 8.4 4010 115 225 2.0 5.5 7.9 9.3 16.7 28.8 40.2
4 7.0 4191 70 215 5.0 5.4 7.1 8.5 16.3 24.9 354
5 7.0 4079 80 210 1.0 5.3 8.4 8.9 17.3 29.9 39.4
6 8.5 4321 80 220 0.0 54 8.2 9.0 17.0 28.9 37.8
7 7.6 4213 75 220 1.0 6.1 7.8 9.1 18.6 27.6 36.2
8 6.6 4427 90 220 1.0 5.4 7.3 9.0 16.5 27.8 36.5
9 8.2 4385 90 220 1.0 6.0 7.4 9.0 18.0 27.3 371
10 7.0 3964 95 220 10 6.2 7.8 8.8 18.7 27.2 37.5
11 8.2 4385 90 220 1.0 5.0 7.4 9.1 15.9 26.6 36.5

ot o) G Aasadl) o a0, 7 wgia s Jiid) 5 W) s desedl) o gl el

C8Y (S Aealsal) iyl ) 5 Aaslial) o Ulagl GSad) Lo 13 5 Bulall s asas a5 4000 Jass siny
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110




Tishreen University Journal. Eng. Sciences Series 2013 (5) 222l (35) alaall dsuvigh aslall @ (13,80 daala dlas

:AdiBlial)y gl

CrianY) ddealsal ddiae 8yiaall Gl IS o L) Gl 385 sy Al colaall il ekl
(b€l I sy, A e dled) , all S, € GHle g desliall DA e alall 2Dl
Tl 8 i IS lin 1 il L il U gale Tl il el o ) 5 ABLEN 5 2891 3l )
- oSS

b b JS8 daslial) aalp Bl ae galall adlysd) dbalsd dlise culS Lakual) o daglidl
sl i clly Lo Ll V), B ol b @l e aal) el Gans sl & Al i)
A B g Lyl Lgral i e Bbaalgall e iy ) AL 5 3881 By ey o Gl g3 ) galad)
dla) 5 %5 s AlalS WHall lua e Gl du 5ol o i Lo g WeHall Glua e &l
Jasliadl DA e galal) a5l dbalge e ol cian) e il SIS % 90 5 cad %10 aal)
Gy 3alpll Jhaial g Jsil) (o 8 Lee oAl L 2l ae Japy S0 f 5 il aali ) 3)LEY) s

tGluagilly claliiiuy)

o gl a5l el Z Y SISH e %95 5 il e Aila) %5 Loy AlEN) Sy 1

Loboat) 3asie 4 yhay daSjiall Cudl) leS) Ga¥) alailly JuiS o hal) 13gh , sl Tane 5.2
e liay 8 aaY) ) e L b LS

gl (pe Apmpadall W) sl allie cemy Cudlly Ciienl) 8 43LalS W jal plasind e dalaiud) .3
S JSAy QWY 5 il

alainly Al Jall LK 5 el P e Loladl ey L (e Gl ) chaY) 4
Lag nty Ly ciendl slon Joma ) L) 13 i oSy 5 ushapla ) o lappadd) Aailan (h W35l
cJE WK jmid e

s Sl i) e Jpmall Lol duil) a3 e Jend ¢ Jeall 262y Jabpal aagill (Sa .5
ple JC5 @l 5 sl Cilaaas el slie lgaal 5 Gunlal) Jalsall iaslia€ dula Lie e 4l W Bl
- i) clindl Joll jee ey @A e Llalud) Shlid) 8 asladinl Juady Cua

111



PRANEENPRPEON| Cian) Aelia 8 olen an Jere Cad Ll aladin) 4840 Ay

D aalal)

1. Duda, H, Walter. 1985. Cement Data Book; International Process Engineering in the
Cement Industry HGUHGY. 3"hand bon. Germany

. DAVIS.J,1998,metals hand book desk edition ASM international.

. AGRAWAL.A,SAHU,K,K , pandeyB,D.2004, solid waste management in non ferrous
industry in India , conservation and recycling .

. F.Hubbardond,h.t.williams.proc.Am.soc,test.mater.1943.

. . Lea,f,m, 1976.the chemistry of cement and concrete . 3" Edition. England

. National slag association,2009 ,research library, internet.

1999, el 5 aall b Lpalall degugdll | 35mas Gl dadls e deas, oliadl) L7

1993 Lipaal) Ly bally aoall delia, oY) Aladl iy S5 MALTA, s ), S .8

b e 5alEY) 5 asnalV) Glle it e ol Gl (ailad duhy, s daals <0, =S L9
2008 , iwals dag ki dc il

Jiladl —Hlall calalaal 50 Al vieall Leatill Ul 5 Gl al) KA, 2seme Sla 3, Jlaall 10
. 200435818, Jglall- ey

1981 aslall 40, dysme M) cileliall, Cals daals, dilae 3, 5 .11

2004 & oy glee, ) il a5l Joly ly, Gl ae e s, el 112

Ge dalh Zila aadiuly cuiedy) delas Ja Gl adlll st el daals , slan ol 13
2008, uiuals dagykl, D)

o e ) Al Claalgall .14

il galeall Gud, Lanos 3pal) degusall 115

Gl Gl ey delial 4ppad) 48,50 .16

~ w N

o Ol

112



