
 

ABSTRACT 

 

A fine-grained by-product of Portland clinker production is 

Cement Kiln by-pass Dust (CKD). It is chemical composition is not 

sufficient for returning to feedstock and must be discharged. The increment 

of cement production with additional cement waste affects the environment. 

The alkali-activated binders are a potential alternative for the ecological 

processing of CKD. 

The study is mainly focused on recycling dust from cement 

production in the Al-Hadbaa factory and converting it into artificial 

aggregate. While this technique of producing CKD artificial aggregate from 

the cement waste in the cement industry is not widespread in Iraq, 

pelletization  process is a worldwide method used in the manufacture of 

artificial aggregates. Lightweight aggregates (LWA) that used in this project 

have a maximum aggregate size (M.A.S) 20 mm which produced from the 

CKD agglomeration cold-bonding process. After the fresh pellets were 

made, they were kept for 28 days in two curing conditions, namely air curing 

and water curing, so that a total of different lightweight aggregates will be 

obtained. The aggregate properties were measured by means of aggregate 

crushing value test (ACV), specific gravity, and water absorption. 

An investigation to study the effects of Cement kiln dust aggregate (CKDA) 

on the mechanical properties of Structural Lightweight Aggregate (SLWAC) 

with and without chemical and mineral admixture was investigated. 

Experimental laboratory batches were used as follows; reference mixture C1 

was designed as Normal Strength Concrete (NSC) according to (ACI 211.1-

91) to get the compressive strength (20) MPa.  different Mixes were prepared 

by adding CKD aggregate as a volumetric replacement to the total volume 

of the fine and coarse aggregate with different percentage ratios. The tests 

(fresh density, compressive strength) were carried out. The results show that 

concrete density was greatly affected by the inclusion of CKD aggregate as 



 

coarse aggregate replacement. It can be perceived in general from of the 

results that the increase in the percentage replacement of CKDA in the 

mixture leads to decrease in the strength. In this thesis, fifteen mix of 

concrete was studied, and these mixtures were divided into two sections, the 

first section was included was experimental mixtures, also the replacement 

of powder dust resulted from the cement industry. the substitution of cement 

with proportions of (20%, 40%, 60%, 80%, and 100%). The optimum 

percentage was 20%. Moreover, the excess of substitution percentage more 

, 2Ocontent and decreasing of Si alkali ofresulted in an increasing  20%than 

                                                                                                              .3O2and Fe 3O2Al 

 The second section: included a reference concrete mixture that contains only 

ordinary Portland cement, and fourteen mixtures contain a different 

percentage manufactured lightweight (artificial aggregate) which was 

replaced by fine and coarse aggregates in normal proportions (20%, 40%, 

60%, 80% and 100) Respectively. Weight gain by replacing coarse aggregate 

overweight by 70% and fine aggregate by more than 30% showed better 

behavior compared to other mixtures. The Lightweight concrete (LWC) 

fresh and hard properties tested were conducted, fresh properties were 

evaluated for slump, and fresh density. Thus, the hardening properties of the 

produce concrete included compressive strength, flexural strength, water 

absorption, ultrasound pulse velocity (UPV), modulus of elasticity and dry 

density tests.                                                                                                                 




