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Abstract 

Retarding admixtures have limited influence on workability loss since they do not lower the rate of water absorption or prevent 

all hydration processes. A material other than cement, water, and aggregate that is utilized as a component in concrete and is 

added to the batch just before or during mixing is referred to as an admixture. It's utilized to change the properties of concrete 

to meet our needs. Chemical admixtures for concrete building have had a lot of success in the last few decades. Greater quality, 

accelerated or delayed setting time, greater frost and Sulphate resistance, control of strength development, improved 

workability, and enhanced Finish ability are all benefits of using admixtures correctly. This method has resulted in lower 

building costs and is widely regarded as a means of reducing the occurrence of unanticipated difficulties throughout the 

construction process. Various experiments should be carried out to determine how the admixture would affect the qualities of 

the concrete to be built with the specified job materials under the expected ambient conditions and using various building 

processes. In modern concrete materials and technology, chemical admixtures such as retarder play a significant role. Chemical 

admixtures have aided in the development of new concrete technologies while also improving the above qualities of the 

concrete. 
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1. Introduction 

When compared to other materials used for equivalent tasks 

in Libya, concrete accounts for 90-95 percent of the 

construction materials market for both structural and non-

structural applications [1]. Concrete is a product made up of 

cement, water, and aggregates, with the addition of an 

admixture to change the properties of the concrete. The 

chemically active component is cement, but its reactivity is 

only activated when it is mixed with water. The aggregate has 

no significant involvement in chemical reactions, but it is 

helpful because it is a cost-effective filler material or hard 

composite material with strong resistance to volume changes 

that occur inside the concrete after mixing, in addition to 

strengthening the concrete's durability. Concrete, when 

solidified, resembles a rock and has a great compressive 

strength. Concrete may be moulded into any shape in its 

plastic condition, and it can be employed architecturally or 

merely for ornamental purposes. Concrete has a poor tensile 

strength, which is why it is combined with steel bars to resist 

tensile stresses in reinforced concrete. Concrete is commonly 

used in foundations, columns, beams, and slabs, as well as 

shell buildings, bridges, wastewater treatment plants, 

roadways, cooling towers, and railway sleepers. Concrete is 

commonly employed in the precast concrete industry as 

concrete blocks, cladding panels, pipelines, piles, and light 

posts [2]. 
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The ready mixed concrete industry now produces more 

than 70% of all in-situ concrete in Libya. Retarding 

admixtures, which are widely accessible from a variety of 

suppliers, are used by ready-mix concrete makers. The use 

of a retarding admixture reduces the initial rate of reaction 

between cement and water, hence extending the time it 

takes for concrete to set. Retarders are admixtures that 

extend the setting period and maintain workability, which 

is especially crucial for concrete in hot climates like Libya. 

A retarding additive slows the hydration process, leaving 

more water for workability and giving enough time to put, 

consolidate, and finish the concrete. In addition, concrete 

mixing under extreme temperature should be avoided 

because it might influence the effectiveness of the 

admixtures [3, 4]. The extensive use of admixtures is due 

to the fact that they can provide concrete with significant 

physical and economic benefits. However, using an 

additive will not fix poor concrete quality caused by 

inappropriate mix proportions, poor concrete mixing skills, 

or difficulties caused by low-quality raw materials. In hot 

conditions, retarders are employed to slow down the 

hydration process [5]. 

2. Retarding Admixtures 

The term "retarder" refers to an additive that slows down the 

concrete's setting period [6]. The ASTM classification for 

this sort of admixture is type B. Although retarders decrease 

the development of concrete's strength, they have no effect 

on the hydration product's composition [3]. Because of their 

effects as specified in standard criteria for the first setting 

time, most publications classified these admixtures as ‘water 

reducing and set retarding admixtures.' Water demand and 

compressive strength are two more properties that distinguish 

them [6]. 

In general, retarders are utilized in hot weather because high 

temperatures can reduce the time it takes for concrete to set, 

resulting in the production of cold joints. When the concrete 

has had more time to cure, it is possible to transport, place, 

and compact it while it is still in a plastic state. It can have an 

impact on structural design by permitting continuous huge 

pours with controlled retardation rather than segmented 

construction. When employing retarders, extreme caution 

should be exercised because excessive dosage will prevent 

concrete from setting and hardening [3]. Furthermore, 

retarders can greatly minimize the heat created during 

concrete hydration. Large structures, such as dams, can be 

protected from cracking by reducing heat. Retarders in the 

concrete can be used to improve workability by delaying the 

setting period and allowing for proper compaction without 

segregation [7, 8]. 

2.1. Necessity for Retarder 

Because hot weather causes problems during the placement 

and mixing of concrete, the use of a retarder is required to 

avoid the aforementioned issues and assure the production of 

high-quality concrete. According to [9], these issues are 

currently briefly stated as follows: 

1. Increased water demand 

A higher temperature during concrete mixing necessitates the 

use of extra water to achieve acceptable workability for 

compaction and placement. Additional water will diminish 

ultimate power as you become older. 

2. Rapid loss of workability 

Due to the rapid rate of hydration, high temperatures mixed 

with the evaporation process will hasten the loss of 

workability of concrete. If the paste stiffens too soon, it will 

lose its workability, reducing the efficiency of concrete 

compaction. As a result, the ultimate product will be concrete 

with low strength and durability [10]. 

3. Reduction in setting time 

As the temperature rises, the enhanced hydration rate causes 

the concrete to set and harden faster than predicted. As a 

result, the time required for transportation, placement, and 

completion will be reduced. As a result, the rapid setting 

characteristic will have a negative impact on the quality of 

concrete [11, 12] 

4. Plastic shrinkage 

Moisture is lost from the surface when the evaporation rate is 

greater than the bleeding rate in hot conditions. Moisture loss 

creates tensile tension in the surface layer by reducing its 

volume. As a result, plastic shrinkage cracking will develop 

on the surface of immature concrete. 

5. Thermal cracking 

Due to heat generated during the hydration process, the 

temperature of concrete will rise. If the concrete pouring is 

carried out at a high temperature, the peak temperature will 

rise. As a result, as the concrete cools, the likelihood of 

cracking increases due to the substantial thermal difference. 

6. Strength 

While a greater temperature may speed up hydration and 

create higher initial strength, the ultimate strength of concrete 

will be harmed due to uneven distribution and less structured 

hydration products. As a result, the compressive strength of 

concrete poured at room temperature at 28 days will be 

decreased [13].  

7. Durability 

Due to insufficient compaction, when concrete is mixed at a 



 International Journal of Materials Chemistry and Physics Vol. 7, No. 1, 2021, pp. 1-4 3 

 

high temperature, the finished product has a larger porosity. 

As a result, the concrete is more susceptible to deterioration 

caused by freeze-thaw cycles, weathering, aggressive ion 

attack, and carbon dioxide and moisture penetration. 

2.2. Retarder's Effects 

Because the presence of a retarder in concrete has a wide 

range of impacts, past studies should be examined to gain a 

better knowledge of the retarder's behavior and impacts on 

concrete characteristics. 

2.2.1. The Influence of the Retarder on the 

Setting Times 

The main function of a retarder is to extend the time it takes 

for concrete to set (both initial and final). Even though 

greater doses improve setting retardation, overdosing can 

cause major setting issues. The effectiveness of a retarder on 

setting time is determined by a number of factors, including 

mixing temperature, water/cement ratio, type of cement used, 

and so on [9]. The experiment to determine the effect of 

ambient air temperature on the start and final setting 

durations of concrete using a wide range of water/cement 

ratios. Concrete samples with water/cement ratios ranging 

from 0.40 to 0.65 with 0.05 increments were prepared prior 

to the start of the experiment [13]. In addition, different 

admixture dosages were employed to investigate the effects 

of dose fluctuation. He discovered that a concrete with a high 

air temperature has a reduced workability, a faster setting 

time, and a lower final strength as a consequence of his 

experiment. He explained that high temperatures shorten the 

time it takes for plain concrete to set, and that the smaller the 

water/cement ratio, the shorter the time it takes to set. The 

concrete has a longer setting time once retarder has been 

added. 

2.2.2. Compressive Strength and the Effect 

of a Retarder 

The hydration process, which results in the development of 

calcium silicate hydrate to link the cement particles and 

aggregates, is what gives concrete its strength. Because of the 

reduced degree of hydration, the early strength of concrete 

with retarder is often lower than that of concrete without 

retarder. Concrete with retarder, on the other hand, has a 

higher strength at a later age. This occurs because the retarder 

delays the setting period, allowing enough time for 

placement and compaction. As a result, hydration products 

can be precisely created and dispersed inside the hardened 

cement paste material, resulting in a denser concrete. 

Strength gain is dependent on retarder dosage; after the 

dosage has been increased beyond the optimum level, 

additional increases in dosage would lower strength due to 

the possibility of bleeding and segregation [9]. The 

experiment using molasses (a form of retarder) and 

lignosulphonate-based water reducer as admixtures for 

concrete in order to investigate the impact of retarder and 

water reducer on concrete qualities [14, 15]. Except for early 

age, they discovered that concrete with molasses has a 

modest increase in compressive strength when compared to 

concrete with water reduction. The longer time given to 

develop a more homogeneous and denser interior structure 

due to the retarding effect, as well as the reduced air content 

of the prior concrete, were linked to this occurrence. The 

flexural strength of concrete containing these two 

admixtures, on the other hand, is comparable. 

2.2.3. Workability and Slump Loss as a 

Result of Retarder 

Retarders are known to use less water, have more 

workability, and last longer than standard concrete. 

Adsorption of the retarders and the resultant dispersion of the 

cement particles improve the workability of retarded 

concrete. Retarders based on hydroxycarboxylic acids, on the 

other hand, aid in increasing the rate and ability of plastic 

concrete to bleed. When the weather is hot and dry, this could 

be handy [6]. When employing molasses as a water-reducing 

and retarding additive in concrete, the slump for concrete 

with water reducer is higher than that of concrete with 

molasses, even though the water/cement ratio and additive 

dosage are the same [14]. If a higher dose of admixture is 

applied, the slump becomes worse. Furthermore, they 

discovered that the water reduction for both admixtures is 

similar, at around 10% when compared to the concrete 

without admixture. As a result, it was determined that the 

efficiency of this sort of retarder can be comparable to that of 

a water reducer. The slump loss pattern for molasses-

containing concrete is identical, i.e., it decreases over time. 

Except for the first 30-60 minutes, slump loss for 

lignosulphonate concrete was shown to be higher than 

molasses concrete in the study. Konya molasses with a 

significant proportion of inverted sugar, on the other hand, 

behaved similarly to other molasses [14]. 

3. Conclusions 

The Admixtures develops concrete additives, which leads to 

the following conclusion based on the investigation of 

retarder admixtures. As a result, they are widely utilized 

around the world to improve the quality, strength, and 

workability of concrete constructions. The addition of a 

retarder to concrete can improve its workability. However, 

excessively high doses of both admixtures tend to degrade 

concrete's cohesion. Retarder is added to concrete, the time it 

takes for it to set is increased. The retarder, on the other hand, 

has a long-term effect on the concrete setting time. 
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