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The gypsum-sand admixtures is widely used now for artificial stones 

manufacture in Eastern Europe, including Russia. One of the main problems in this 

field is a quick setting of the admixture which can decrease their workability. The 

influence of some kind of retard agents for the gypsum-sand mixture using for 

artificial stones was researched.  
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Гипсо-песчаные смеси широко используются в настоящее время для 

производства искусственных камней в Восточной Европе, в том числе и в 

России. Одна из основных проблем это быстрое время схватывания смеси, 

которое оказывает влияние на ее удобообрабатываемость. В работе 

изучалось влияние некоторых добавок-замедлителей схватывания для гипсо-

песчаной смеси, используемой для производства искусственных камней. 
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Recently the issue of artificial stone in the developed economies of the world 

gets more and more development. Currently, these materials are becoming more 

common in Eastern Europe, particularly in Russia. One of the main types of artificial 

stones used for interior work, materials made on the basis of gypsum and sand. For 

samples obtained from this type of material is very important to have some retard in 

setting time [1], which allows to obtain a higher workability samples. In this paper, 

the use of additives was evaluated with the organic nature of the use of which would 

increase the setting time gypsum-sand mixture, and at the same time to increase the 

strength of the resulting mixture and improve the rheological properties. 

Evaluating the impact of three different additives based hydroxies was 

researched. Citric acid is used traditionally refers to retarders, and has similar 

properties lactic acid, which has a lower cost, and the additive based on 

polymethylenesulfonates. 

Additives used in quantities 0.01, 0.02 and 0.03%, respectively. Gypsum-sand 

mixture made of gypsum and sand in the ratio of 1 to 2. For this experiments gypsum 

deposits from Rostov Region, Russia and sand deposit from Saratov Region, Russia 

were used. Fineness modulus of sand was the value of 1.7. Later, sand and gypsum 

mixed in the indicated ratios and shut water in an amount of 60-65% by weight of 

gypsum, at the same time introduced a certain amount of a addition. Assessment 

setting gypsum-sand mixture was performed on Vicat apparatus with the definition of 

setting time every 30 seconds, based on the standards established in the Russian 

Federation (Table 1). 

Таble 1 

 Samples setting times beginning with addition, min-sec 

Type of Admixture Quantity of addition, % 

0 0.01 0.02 0.03 



Addition based on 

citric acid 

4-30 15-30 21-00 25-00 

Addition based on 

lactic  acid 

4-30 13-30 16-00 18-00 

Addition based on 

polymethylenesulfonate  

4-30 5-30 6-00 6-30 

Data presented in the study suggest that the use of all three supplements 

provides a slight increase in setting time of gypsum-sand mixture. However 

supplements based on citric acid and lactic acid are more effective retardation 

compared with the additive based on  polymethylenesulfonates, using supplements of 

0.01%.  

So based admixture polymethylenesulfonates added of 0.01% delaying setting 

only 2.5 minutes, which is insufficient, while the use of other additives can provide 

more substantial results. In this supplement based on lactic acid shows a slightly 

lower efficiency compared with the additive based on citric acid. 

After that, the measurements of the strength were conducted. Evaluation of 

strength characteristics performed at 2 and 28 days in bending and compression 

strength. 

Evaluation of strength and compression is gypsum-sand samples were aged 2 

and 28 days (Table 2) . Strength properties of gypsum and sand samples are 

important, but not decisive in the assessment of their quality, as in the course of their 

careers, they do not experience significant stress. Strength of samples using additives 

based on citric and lactic acid at 0.03% was 82 and 80% of the strength of sample 

which contain no addition at 2 days of age. 

 

Таble 2 

 Compressive and bending strenght of samples in 2 and 28 days age 



Type of Admixture Сompression strength, 

MPa 

Bending strength, MPa 

2 days 28 days 2 days 28 days 

Sample without 

additives 

12.4 12.0 3.6 3.6 

0.03 %Lactic acid 9.9 9.6 3.3 3.2 

0.03 % Citric acid 10.1 9.9 3.3 3.3 

0.03 % 

Polymethylenesulfonate 

12.2 12.2 3.7 3.4 

The samples containing the additive based on polymethylenesulfonates show 

similar or even higher strength of the sample which does not contain additives.  These 

experiments suggest a possible efficiency of complex additives which could contain 

two or more components which could retard setting time and at the same time 

increase their strength. 
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