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Abstract

Background and Objective: Global warming is caused by the emission of greenhouse gases, mainly
(CO2). Reducing greenhouse gases and monitoring the environment are important goals of today's
mankind. Cement factories are the main producers of greenhouse gases. The main goal of this research
is to find a material with cement properties (pozzolan) that can be replaced in a part of concrete
cement with the aim of reducing cement consumption and reducing CO2 greenhouse gas emissions.
The local mineral pozzolan under research has similar properties to world-famous pozzolans and has
the relevant standards.

Material and Methodology: To find the optimal amount of pozzolan in the concrete, In Sep. 2021,
four cases of 5, 10, 15 and 20% by weight was studied and its effect on concrete compressive strength
and CO; emissions and its ability to reduce pollution Environmental was evaluated in comparison with
conventional cement concrete.

Findings: Experiments showed that the best amount of replacement of this pozzolan to cement in
concrete is 15% by weight and increases the strength by 2.4%. Also, this pozzolan emits less CO2 than
normal cement concrete equal to 15.20 kg/m3.

Discussion and Conclusion: Considering the favorable effects of this pozzolan in strengthening the
structure and reducing the consumption of cement in concrete, it can be introduced as a cement-
reducing and environmentally friendly material.

Keywords: Greenhouse gases, CO, emissions, Local mineral pozzolans, Global warming potential
(GWP), Green concrete.
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1- Natural Zeolite

2- Fly Ash

3- Silica Fume

4- Ground Granulated Blast Furnace Slag
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Table 1. Chemical composition and physical properties of cement and Asiabar Pozzolan
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Table 2. Details of concrete containing Asiabar
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2- Plain Cement Concrete (PCC)

3- Compressive Strength

1- Dose
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Table 3. The rate compressive strength development in 21 days
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Figure 1. Compressive Strength (MPa)
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Figure 2. Increase the rate of strength
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Table 4. CO, emission coefficient from each part of the concrete mix. (KgCO2 / Kg)

09,5 o adg 5l ead yixie CO2 jlade acwlxe jglates
Mool ogad 50 Jle Glyie 4 & Jgax 51 GL

s Bges Ologw jlade 13 F Jgux 5l lew GWP (0

ol il | (VF) glogw | (Gaxe o¥959 | (YY) Ol | el (lgy 398 | awlo R
GWP k> (YY) hoxo (YA) (YY) (Y#)
(KgCO./Kg) “INY Ay NERRSEY -/AFF e eYE | el cfY
J.:u 9 J.o." 9 .5‘5.0 )‘ CO; )l.w.u‘ J.n',.c

o belke I cwnd o 5l CO2 lal yyo ¥ son
Gy o pls Slge 5 plas Jo Cdlus & Jgu 5 (GWP)

REX PP R u‘l.gLoﬂ J=o



Yo v 355 b G § Juzxo 50 CO2 1S58 jLis! il jlado b 5

5 do g o3l o adsi g plsolee sla ) ggeme 5l 0
Dedse Jol A Jgoz Gillas ol olge Jas

pais¥T Ll e 35 o dlimdle ¥ S5 o o isSilen
4 S el Gane Ygiay0 pl lge i o CO2
N J& 5 Joor (250 50 5 203V P8 (Jgane (Slowm o
Sl ails ialS as o

Aoy VO (50958l rwl ouls ool las ¥ SS o uioren
sl Wl oo i @y Glogw 3Rl G (Yoim i
P R e e glil 4wy V0T B, COp
1 bl L Kes 5 Sl lalllas b e ol 45 ams sals
o (FA)sol S5 (SF) pgd how (Vgi9 4w
(YH),ls Gllas (GGBS) 55185 (4ol 0,55

L L otk (Vs Su plewl (e Gase (Y55
slr g wdbioe Lis ;0 005 3 ¥y Slasuine b S
O g 5 Ol @ilio 51 CO2 ity jlail ) 6 ,slr

eyo ol onal GL ciys, ¥ oo 5o ol @l s o
D9 (o

fYQUfrx+INE=YF-|AF
COz jLazil cojb o ags gz o S5 i @ 4z g L
2 Y Jssr A1 o 5l o g9 w0 Lol o o
09 o0 dula (1 oA ) Gl 4 by e jlisl o o

YV Ve /e s A=VEIAN
098 b J& g Jo (LB Slalllas g (o) 2 Billas (rizeen
CO2 p5okS ~\YYe yioshS=ii o gl & i Ve (s
CO2 ggome ¥V Jpuz (YDA oo oy jhoghS 2 3o
» Gl s ey KICO2allas Joo 51 (i ooy o
s oz A g
CO2 ggome 3l ¢y 05,5 ;o sl oads e CO2 58
Sewd & i byl i a3 Jeo Jl 0 ead piiie

ool )'I ‘5.,,[; IRWIA S ‘Sfo},ﬂ Egatne (yilred .b\{lsn

(yiogkeS) s Jo Cluns —b Jguzr

Table 5. Material transport distance( Km)
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Table 6. CO, emission from each part of concrete separately(kg/m3)
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Table 7. Total CO, emitted from transportation of materials in G1 row (KgCO,)
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Table 8. Total CO, emissions (kg/mq)
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Figure 3. CO2 emissions in terms of concrete components
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Figure 4. CO; emission reduction in concrete containing pozzolans compared to Plain cement concrete
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