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Abstract- The present study investigates the working principle
upon the accelerating-retarding effect of triethanolamine
dosage on the initial setting time of concrete made up of
portland pozzolana cement. The triethanolamine added in
concrete will increase the strength of concrete such as
compressive strength and flexural strength. This type of
concrete gives more strength than the conventional concrete.
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I. INTRODUCTION

The concrete in which common ingredients such as
aggregate, water and sand cement are used is known as normal
concrete. It is also known as normal weight concrete or normal
strength concrete. It has a setting time of 30 - 90 minutes
depending upon humidity, grain size of cement etc. At about
90 days almost 90% of strength is achieved. The slump varies
from 1 to 4 inches. Density ranges from 140 to 175 pcf. It has
weak tension but strong compression. Air content is about 1 to
2%. Normal concrete does not withstand severe conditions
like freezing and thawing.

In the past several years, the use of organic
admixtures to alter the physical and rheological properties of
portland cement concrete has become common practice in the
construction industry. However, the low concentrations
typically used, and the organic nature of the admixtures,
present problems to the analytical chemist who may be called
upon to determine the amounts and types of admixtures
originally added to the concrete.

Triethanolamine (TEA) is the main chemical used as
cement additive with multi functions as grinding aid during
cement comminution process and setting time regulator for
cement hydrations. These couple of functions is the main
advantage from using TEA in addition to the relatively small
dosage as well as the alkali and chloride free features. A
unique characteristic of TEA is that it can either accelerate or
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retard cement hydration toward initial setting time depending
on the dosage used.

TEA is a surface-active substance which is absorbed
on the surface of cement particle and cement hydrated
product. TEA imparts the solution some metallic ions Fe3+and
Al+3 thus increasing the activity of C4AF compound and
inhibiting the formation of Fe(OH)3 and AI(OH)3 on surface
of the cement particle. The action of silicate and aluminate
phases within the cement particle. TEA also reduces to some
extent the surface tension of water that enables the cement
powder wetting as well as highly reactive cement compound.

Thus, the addition of TEA with mixing with water
reduces setting time, increasing the drying shrinkage but
diminishing the mechanical strength of mortar and concrete.

An experimental comparative study on the influence
of various type of accelerator on the compressive strength and
flexural strengths of concrete at early and later ages, assumes
greater importance to learn usefulness of non-chloride
hardening accelerator in the early and later strength-gain of
concrete mixtures typically for fast-track construction.

Il. EXPERMENTAL PROGRAMME
The properties of materials used in preparation of
concrete is determined as per the codal provisions and
described as follows:
A. Materials
Cement- Portland pozzolana cement with specific gravity 3.15
was used. It was tested as per Indian Standard Specifications

IS: 1489-1(1991), whose physical properties are given in
Table-1.
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Table-1
Physical Properties of Cement
Cement | Specific Gravity | Setting tme 28 Days
(minutes) Compressive
Tnitil | Fmal | Strength
(N mm2)
FPC 313 49 323 36.75

Aggregate- Locally available natural sand conforms to grading
as per 1S: 383-1970 was used as fine aggregate. Its physical
properties are given in Table-2. Crushed stone with maximum
20 mm graded aggregates (nominal size) conforming to Table-
2 of 1S: 383- 1970 was used. Physical properties are given in
Tables-2.

Table - 2
Physical Properties of Fine and Coarse Aggregates
Aggregate Specific Bulk Density | Bulk Density
Gravity (Loose), (Compactzd),
Egm3 Egm
Fne 270 1568 1630
Coarse an 1537 1666

Triethanolamine- Triethanolamine, often abbreviated as TEA,
is a viscous organic compound. Properties are given in Tables-
3.

Table - 3
Properties of Triethanclamine (TEA)
Properties
Chemieal formula CoH15NO3
Melar mass 14219 gmel-1
Appearanes Coloutless higmd
Oder Ammeonizezl
Density 1124 gml -1
Melting pomt 2160°C; T0.88°F; 20475 K
Boiling pomnt 33340°C; 63372 °F, 60855 K
Flash pomt 179°C 334°F; 452 K)
Autoignition temperaturs F23FC(B1T°F; 398 K)
Wapor pressure 1Palzt20°C)
Acidity (pEz) 174
UV owiz (hmax) 280 nm

B. Concrete Mix Proportioning
Concrete mixtures of grade M 20, M 30 and M 40 are

designed as per new guidelines of IS 10262:2009. Table-4
shows the ingredient per cubic meter of concrete.
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Table- 4
Concrste Mix Proportioning

Gradeof | Water Cement Sand Crushed

Concret | (Liters) (kg) (kg) hdetzl'Grave
. 1(ke)

20 10
mm | mm
M20 174 338 783 a00 | 339
M 30 178 303 738 7 | 467
M40 168 400 783 4 | 476

C. Test Procedure

Cube moulds of size 150 mm x 150 mm x 150 mm
were prepared. After 24 hours these moulds are removed and
test specimens are put in water for curing. These specimens
are tested using compression testing machine after 3, 7, 28 and
56 days of curing. Flexural strength is one measure of the
tensile strength of concrete. It is a measure of an unreinforced
concrete beam to resist failure in bending. It is measured by
loading 100 mm x 100 mm x 700 mm concrete beams with a
span length at least three times the depth. The flexural strength
is expressed as Modulus of Rupture (MPa) and is determined
by third-point loading test.

II. TEST RESULTS
Compressive strength

Observed that the addition of TEA (0.1 - 1.0 %)
accelerated the setting time of highlight cements while
retarding the setting time of sulphate resistant cements. TEA
acts as a set accelerator at low dosages (0.02 % — 0.05 % by
weight of cement) and evidently enhances the early
compressive strength of cementations materials, while in the
case of the dosages of TEA higher than 0.1%, the opposite
effects of set-retardation and the strength-loss at both early
and late stages have been reported, at 0.25% as a mild set
retarder, at 0.5% as a severe retarder, at 1.0% as a very strong
accelerator in the hydration of Portland cement.

The results indicate that although TEA can reduce
cement paste set time, TEA can significantly reduce early age
compressive strength of Concrete. TEA can compromise
concrete later age compressive strength in addition to early
age compressive strength.

IV. CONCLUSION
o Effect of TEA on cement hydration is dosage dependent

also. At small dosage (e.g. 0.02 %, weight percentage of
cement) it acts as setting accelerator, at higher dosage
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(e.g. 0.5 %) it acts as setting retarder, at more higher
dosage (e.g. 1.0 %) it acts as setting accelerator once
again.

TEA is that it can either accelerate or retard cement
hydration toward initial setting time depending on the
dosage used.

Triethanolamine increases compressive strength of
concrete.

Accelerating-retarding effects of TEA on initial setting
time of hydrated cement are examined.

Flexural strength leads to increased concrete strength at
early age made by TEA.

Adding Triethanolamine decreases the mechanical
strength as compared with Portland cement mortar. It also
decreased the setting time and increases chemical
shrinkage.

Shortens the interval between initial and final setting time
of the fresh mortar pastes. Increases the mortar density.
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