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Abstract 

Cement is the raw material of concrete as a binding agent. Beside this, plasticizing 
admixtures (water reducer) is used to improve attributions and performance of the concrete. 
In this context, the interaction between the cement and plasticizing admixture is crucial for 
the technical and economic performance of the concrete. 

This research was done by Traçim Çimento A.Ş to meet the customer satisfaction and to 
give them better quality service. Traçim Çimento A.Ş investigated the interaction of 
different raw materials of concrete admixtures with mostly sold cement type CEM I 42.5 R. 
One reference sample concrete without any admixture was prepared in order see the synergy 
of cement type CEM I 42.5 R with traditional concrete admixtures which has raw materials 
like lignosulphonate; gluconate; molasses; naphthalene sulphonate, melamin sulphonate.  
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1. INTRODUCTION 

Binding raw material of concrete is cement that reacts with water; it has a rigid structure 
and strength day by day. The basic factor affecting compressive strength of concrete is 
water/cement ratio.  When this ratio decreases, the space of the concrete contexture decreases 
and strength increases. Water demand for the workable fresh concrete can be reduced in the 
case of usage plasticizing admixtures. 

According to the standard [1], there are two group of admixtures  that can reduce water 
demand  according to the reference concrete which has same slump and no admixture: one is; 
“water reducer/plasticizing admixtures” (5% reduce) and the other one is; “high range water 
reducers/ superplasticizers” (12% reduce). 

In the current market, 5 groups of plasticizer admixtures can be seen. Normal plasticizers 
which have raw materials like molasses, vinas, lignosulphonate and gluconate; 
superplasticizers which have raw material like naphthalene sulphonate, melamin sulphonate; 
mid-range plasticizer admixtures that have mix raw materials (performance of them are 
between  normal and superplasticizers); mini superplasticizers; polycarboxylate based 
hyperplasticizers or new gen superplasticizers. 

Traçim Çimento A.Ş is located in Trakya region and it produces mainly CEM I 42.5 R type 
cement which is highly used in this region. The most common produced concrete types are 
C20/25 – C35/45 in this region. In these concretes, traditional plasticizers admixtures, that 
have classic raw material, are used instead of the polycarboxylate based new gen 
superplasticizers. 

2. COMPARATIVE BEHAVIOR OF ADMIXTURES’ RAW MATERIALS 

In an internal report Chryso France [2], performance level of principal raw materials of 
plasticizers (molasses, vinas, gluconate, lignosulphonate, naphthalensulphonate, 
melaminsulphonate and polycarboxilate-PCP) was plotted (Figure1) to see the effect of 
increase in 28 day compressive strength versus plasticizer effect. Dose and application ratio is 
0.3% for the molasses, vinas, gluconate and lignosulphonate; for the naphthalenesulphonate, 
melaminsulphonate and polycarboxilate is 0.5-0.7% (in dry basis). Figure 1 is a simple 
summary of common facts: in the usage of low dose molasses, vinas, gluconate and 
lignosulphonate, that are traditional raw materials of normal plasticizers admixtures increase 
plasticity and strength in some period; when the requirement is more slump and strength, high 
dose naphthalene and melaminsulphonate, for high performance, polycarboxylates should be 
used. 
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Figure 1: Raw material effects on 28 day compressive strength [2]. 

In Figure 2 the representation of the side effects of raw materials can be seen: set 
retardation and air entrainment. As it seen from the Figure 2 melaminsulphonate placed at the 
bottom left as it has the minimum effect of air entrainment and set retardation. After that, set 
retardation effect increases for naphthalenesulfonate, lignosulphonate, vinas, molasses and 
gluconate. Naphthalenesulphonate has max. air entrainment effect and this decreases for 
vinas, molasses and gluconate. 

 
Figure 2. Raw material effects on set time [2]. 

 

3



3. EXPERIMENTAL STUDY 

Experimental study was carried out in Traçim Çimento A.Ş  Concete Laboratory, concretes 
in the experiments consist of 300 kg/m3 CEM I 42.5R type cement, 185 kg/m3 water, 660 
kg/m3 (12-22) mm crushed stone, 330 kg/m3 (5-12) mm crushed stone, 700 kg/m3 (0-5) mm 
crushed sand and 200 kg/m3 (0-2) mm natural sand. All experiments were done at 20±oC. 
Crushed stone and sand is resourced from dolomite based limestone. The chemical and 
physical properties of cement were given in Table 1. 

Table 1: Chemical and physical properties of cement type CEM I 42.5 R in Traçim Çimento. 

SiO2 
(%) 

Al2O3 
(%) 

Fe2O3 
(%) 

CaO 
(%) 

MgO 
(%) 

Na2O 
(%) 

K2O 
(%) 

SO3   
(%) 

I.Res 
(%) 

18,1 4,55 3,51 64,63 0,92 0,25 0,78 3,19 0,23 

L.O.I 
(%) 

F.CaO 
(%) 

C3S  
(%) 

C2S  
(%) 

C3A 
(%) 

C4AF 
(%) 

Exp. 
(mm) 

Water 
Demand 

(%) 

Sp. 
Weight 
(gr/cm3) 

2,76 2,06 60,70 15,77 7,43 10,86 1,0 28,65 3,10 

32 
(µ) 

63   
(µ) 

Sp.Surf.
Area 

(cm2/gr) 

I. Set 
(min) 

F. Set 
(min) 

1 day 
(N/mm2) 

2 day 
(N/mm2) 

7 day 
(N/mm2) 

28 day 
(N/mm2) 

9,6 1,0 3843,5 160 240 18,3 29,4 46,9 58,1 
 
40 % solid based raw materials were used as a plasticizer admixture. . Admixture / cement 

ratio 0 % (reference sample); 0,6 % and 1 % with lignosulphonate, gluconate and molasses; 
1% and 1,8% for naphthalenesulphonate and melaminsulphonate. All concretes were 
produced with same slump 140±10mm and then water reduce, slump loss after 60 minutes, 1 - 
7 and 28 day compressive strength were determined. 

Raw materials of admixtures are molasses, calcium based lignosulphonate, gluconate, 
naphthalenesulphonate and melaminsulphonate. The results of the experiments were 
presented in Table 2. 

4. RESULTS AND EVALUATION 

Table 2 shows us, strength development rate of cement was high as reference sample 
(without admixture) 1 day/28 day compressive strength ratio was 0.33; 7 day/28 day 
compressive strength ratio was 0.84. 
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Table 2: Results of experiments. 

Admixture Adding 
Ratio (%) 

Water 
Reduce 

(%) 

Slump 
(mm) 

Slump after 
60' (mm) 

1 day 
Comp.St. 

(Mpa) 

7 day 
Comp.St. 

(Mpa) 

28 day 
Comp.St. 

(Mpa) 
Reference 

Sample 0 0 140 115 11,2 28,3 33,7 

Molasses 
0,60 

3,6 140 110 7,4 36,4 40,4 
Gluconate 9,3 145 115 9,1 39,7 42,7 
Lignosulp. 7,2 140 120 9,8 34,8 40,3 
Molasses 

1,00 

8,1 145 115 0 42,1 46,3 
Gluconate 13,5 150 135 2,5 44,5 49,5 
Lignosulp. 13,5 140 105 11,8 39 45,6 
Nap.sulp. 13,2 140 110 14,7 35,3 40,2 
Mel.sulp. 11,5 140 120 13,2 37,6 40,9 
Nap.sulp. 

1,80 
20,3 140 115 17,2 39,8 46,1 

Mel.sulp. 15,2 140 110 13,6 38,3 43,8 
 
Except 1 day compressive strength, gluconate admixture raw material had the highest 

performance. For higher water reduce ratio than 13.5 % naphthalenesulfonate or 
melaminsulphonate should be used in some high ratios. This admixture also had the least 
slump loss after 1 hour (15mm). 28 day compressive strength has the highest value in 
gluconate admixture that means 47% increase from reference sample. This performance is 
better than the 1.8% ratio usage of melaminsulphonates and naphthalenesulphonates. But, in 
the lack of early day strength, application of gluconate admixture alone and in this ratio 
becomes crucial. When ratio decrease to 0.6%, 1 day compressive strength increased but 7 
and 28 day strength decreased. 

Performance of molasses except early strength is significant, especially from economic 
point of view. Although, unstable quality, Cl content and supply problem of raw material in 
every season, makes this raw material insecure and unsteady. 

Lignosulphonate has the second good performance after gluconate. Even 28 day 
compressive strength 3-4 MPa lower, it has nearly same 1 day compressive strength with the 
reference sample. In building site applications it has good performance for setting time. 
Beside these, it has price advantage comparing to the other raw materials. 

Naphthalenesulphonate and melaminsulphonate has surprising bad performance with this 
cement except early strength. 

In this context, it seems that the most suitable admixture raw material is lignosulphonate as 
it has not set or mold problem and also it has not technical and economical difficulty. For the 
28 day strength addition of gluconate and for the early strength addition of 
naphthalensulphonate seems possible. In Table 3 results were shown of the experiments made 
for this concept. 
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Table 3: Additional experiments made with mix raw materials. 

Admixture Reference 
Samp. Gluco Ligno. 

Lignosulp. 
%90 

Gluconate 
%10 

Lignosulp. 
%70 

Gluconate 
%30 

Lignosulp. 
%60 Lignosulp. 

%90 
Gluconate 

%10 

Gluconate 
%20 

Naphth. 
%20 

Adding Ratio 
(%) 0 1,0 1,0 1,0 1,0 1,0 1,4 

Water Reduce 
(%) 0 13,5 13,5 16,1 17,9 16,1 16,7 

Slump (mm) 140 150 140 150 150 140 140 
Slump After 

60’ (mm) 115 135 105 130 135 125 115 

1 day Comp.St. 
(Mpa) 11,2 2,5 11,8 10,2 6,8 8,7 8,5 

7 day Comp.St. 
(Mpa) 28,3 44,5 39,0 40,6 41,5 40,1 44,9 

28 day 
Comp.St. 

(Mpa) 
33,7 49,5 45,6 46,7 48,9 47,2 51,8 

 
Addition of 10% gluconate to lignosulphonate make good effect in water reduces, slump 

and 28 day compressive strength, but it has no big effect in 1 day compressive strengths. 
Results were better in 70% lignosulphonate + 30 % gluconate than 1st trial except 1 day 
compressive strength. But this result is not really bad for building site applications. 

With the increase in cost for 20% naphthalenesulphonate addition, a small decrease 
occurred in 28 day strengths and 1 day strengths are better than before. 

90% lignosulphonate + 10% gluconate admixture with ratio of 1.4% makes good effect in 
1 day and 28 day compressive strengths. With the application of 300 kg/m3 cement and %1,2 
mid-range admixture seems producible S3 C35/45 type concrete. 

5. CONCLUSIONS 

The synergy of admixtures for a specific cement has noteworthy deviation such as for the 
application with same ratio, 28 day compressive strengths changes 10 MPa (~20%).Technical 
and economic changes in  raw materials of admixtures thereby admixtures effects highly the 
performance of concrete in economical and quality point of view. Therefore, it will be a 
mutual benefit for the cement producers and their customers if cement producers determine 
the suitable admixture for their cement. For the cement that is used in this study, 10-20% 
gluconate + 80-90% lignosulphonate based admixtures seems appropriate in terms of 
technical and economical point in production of C20/25 - C35/45. 
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