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Abstract 

ASMAA OMAR SAEED AL-BAITY 

The effect of sodium lignosulphonate (LS) and poly naphthalene 

sulphonate (PNS) superplasticizers at different percentage addition on 

the physico-chemical and mechanical properties of both ordinary 

Portland cement (OPC) and Portland pozzolan cement (PPC) have been 

investigated. This investigation was achieved by studying the hydration 

characteristics of the hydrated pastes using different simple chemical 

analysis techniques, measuring  the  compressive strength, 

identification the  phase  composition  and microstructure of the formed 

hydrates    for    different   pastes    at   various   age   of   hydration   by  

x-ray diffraction analysis (XRD) and scanning electron microscopy 

techniques (SEM).  

 

Results obtained revealed that addition of LS or PNS 

superplasticizers to each type of cement used (OPC and PPC) causes 

decreases  in  the  values of  standard  water  of  consistency,  so causes 

a notable improve in the mechanical properties of the hydrated pastes. 

 

Increase the percentage addition of LS or PNS superplasticizers 

to both OPC and PPC causes an observed increase in the values of 

compressive strength for all pastes at all hydration ages.  
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Pastes prepared from OPC and PPC using 0.5 percent addition 

of LS or PNS superplasticizer give the highest compressive strength 

values. 

 

The results indicate that PNS superplasticizer is more efficient 

than LS superplasticizer in improving the compressive strength of the 

hardened pastes of OPC and PPC at the same percentage addition and 

same hydration time. 

 

The pastes made from PPC and superplasticized PPC shows 

good physico-chemical characteristics than that made from OPC and 

superplasticized OPC pastes at the same hydration age. 

 

  The main phases produced from hydration of OPC and PPC with 

the two types of superplasticizer at any percentage addition are calcium 

silicate hydrates (CSH), calcium aluminate hydrates (CAH) and 

calcium hydroxide (CH). This proved that addition  of  LS or PNS to 

each type of cement does not change the types of  hydration  products  

formed, only  they may affect the degree of crystallinity of these 

products and the porosity of the hardened pastes.     

 


