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The Environmental and Economic Impact of Recycling Printing Paper in the
Concrete Industry
Afrah KhaledNasser *

Abstract

Iraq faces a serious challenge in disposing of waste in many landfills throughout the
country. Due to the high costs of disposing of this waste, potential environmental
problems, and the effort and time expended on it. In this research, paper waste that was
taken from schools, libraries, and from paper shredders was used in concrete mixtures for
use in construction projects. In this research, paper pulp was used as a replacement
material (5%, 7% and 10%) of cement fraction in concrete mixtures. The weight mixing
ratio used in conventional concrete was (1:1.6:2.37) of cement, sand and gravel
respectively with water to cement ratio (0.48). Workability, dry density and thermal
conductivity tests were carried out using standard samples at ages (7, 14 and 28) days..

Keywords: green concrete, printing paper, concrete mix paper, based concrete
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CaO 64.6 _

SiO; 20.63 _
Al,O; 5.4 _
Fe,O; 3.65 .

MgO 0.7 <5.00

SO; 2.4 <2.8

Loss on ignition 2.55 <4.00
Insoluble residue 1 <1.50
Lime saturation
0.9 0.66 -1.02
factor
Main compounds )
% by weight of o ) L
(Bogue Limits of Iragi Specification N0.5/1984
] cement
equations)

C3S 54.03 _

C2S 18.41 _

C3A 8.36 _
CAAF 11.36

OPC (sl 5l sl cotandU 43 3l Gal g3 G 1(3) Jo

Specific surface area
m#/Kg 330 >230

Setting time [Vicate apparatus]
Initial setting, h:min 2:45 >00:45
Final setting, h:min 5:00 <10:00

Compressive strength, N/mmg2

3-day 30.02 >15.00
7-day 35.31 >23.00
Soundness (Autoclave method), % 0.01% <08
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Specific properties 25
Sulfate content 0.137 %
Absorption 1.6 %
Fine materials 26 %

<05 %

<5%

AS il alS )l 7 535 G 1(5) Jga

10 mm 100
475 mm 96
236 mm 78
1.18 mm 61
0.6 mm 40
0.3 mm 16
0.15 mm 5
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Sl sk

100

90 -100

85-100
75-100
60 - 79
12-40
0-10
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Specific properties 2.6
Sulfate content 0.023 %

<05 %
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Absorption 0.8 .
A Sl 7 o8 G 2(T7) Jssa
37.5 100 100
20 92 90-100
12.5 75 40-80
9.5 40 30-60
4.75 2 0-10
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CaO
Al,O3
SiO,

87.32
0.73
0.66

416 (411-420)



IS I udleal) (A gall palad) jaigall &gad (ald axe
2025 G 17-16 o Baall

Cplldaaadlae sl il g1

Gusl A yudaad (1) Jsad)

Jii Jshell dud G Jia JasS [ %10 ¢ %7 %5
Ane e dyla Ghlall 8 ol [60-40] o sl S Al
Ald (V) ALl e Djie ciewd S daaS G
Al Y elally daslae 55l Ame () e a2 ) o
Jshell A (alidi) (o3 Laa Ay gazanl) ) gall sy IS 52
s (2) Jal Jadll LG 3 gl ey Lee Ll

Al Al Gl J glagll jand 45 )l

AZBlial g il
(Jsbgd) ) Jaiall Ll jand

LI dlee JLS) any Gl Al e Jshagll gand sl
Gl [ Al @) G ] o) duall e JS 5 il
¢ %7 «%5] il D xie (550 Ame 4y lall Al 2l
die i (AL ale 90 (el Aad Jshagl) (and (S <[ %10
] s die (Gl Ame) Glo dslall Al Al Gl

Jshgll pasd 1(2) Jei

417 (411-420)



SN 5 143 Gk 152 alall saiisall Eigagd (ald a2
2025 Gt 17-16  a 52all

WS Ae Lo Jpeanll GalY) ddee Gl peinl e
T ki I i i) (e Adaade (S | il Al
AT N [065.204] Ay WIS i Cua ALK
Aalleall jery Ciendl Jia daS G4l Lme e [%10]
Lo AUS (S AU & glali s 2 L a5 [28]
G ¢ GAY! Al Al S S A e laa ALE (3 5)
Asall Gos Al @O ) 4B u B 5SH baE0

FRTNFUE AN PERCR BPgeRy

oSl daala Al

....... il il — 1
PEAT]

Leddad amy Led ) gr CiliSaa aladinly Ailu Al A4S s o5
B.S 1881: part 114: 1989 ) ity nll jlaal g | o) 5l
dadle lee) 3 Alala UK Cilie U il 341 3 ¢[8] (
UUN yasd gy (3) & a0 [28, 14, 7] Wb
@ dnas G5l Ame o diall Al jall cilllal)
- ok ARG U lie Dile A (%10 « %7 ¢ %5) Criand
A3 5 oLl dallaa ee g BRI a3 i) < jelal Cun

2550

g &

Density (Kgim3)
8
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