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Abstract— concrete is the essential material for the 

construction industries due to its properties and makes it a 

versatile material. Today’s requirement is that the material 

should be economical and having good properties, also 

utilize the waste products obtained from the various 

industries. The disposal of the waste product creates the 

environmental problem and also affects the humans and 

animals direct or indirect. There are various waste products 

which are used in construction industries, Hypo Sludge is 

also the one which is the waste material obtained from paper 

industry. It has some chemical properties which is quite 

similar to cement and used in the concrete as a supplement 

and also reduce the disposal and pollution problems. 
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I. INTRODUCTION 

Concrete, is most extensively used man made construction 

material. Concrete is basically made of cementitious 

materials which have to appropriately bind themselves 

together, as well as with other ingredients to form a compact 

mass. Concrete or mortar is made up of cement, water and 

aggregates (Coarse aggregate and Fine Aggregate) and 

occasionally with required admixtures. Concrete has 

achieved the prestige of a major building material in all the 

divisions of modern construction. It is difficult to point out 

another material of construction which is as adaptable as 

concrete. Concrete is the finest material of choice where 

strength, durability, impermeability, water absorption 

resistance and fire resistance are required. Compressive 

strength is considered as a key to evaluate the overall quality 

of concrete and it is generally presumed that an 

enhancement in the compressive strength results in 

enhancement of all other properties. Hypo sludge is a recent 

arrival among cementitions materials. It was originally 

introduced as artificial pozzolana during the production of 

paper the various wastes are comes out from the various 

processes in paper industries. From the primary waste called 

as hypo sludge due to its low calcium is taken out for our 

project to replace the cement utilization in concrete. Paper 

manufacture industries generally produces a large quantity 

of solid waste. Paper fibers can be reprocessed only a 

limited number of time before they become too short or 

weak to make high quality paper. In the manufacturing 

process of paper, three types of sludge are obtained namely 

lime sludge (Hypo sludge), ETP sludge and De-Inking 

sludge. Lime sludge (Hypo sludge is a material obtained 

from the chemical recovery process of paper production. 

Hypo sludge is available abundantly worldwide, but its 

usage to date is very limited. Each Indian mill produces an 

average 40 over-dry tons of sludge per day. The particles of 

hypo sludge are extremely fine, most of them having a 

diameter ranging between 0.04 and 0.3 m, the median 

diameter is typically below 0.1 m. such a fine material as 

hypo sludge has a very low bulk density 200 to 350 kg/m3 

handling this light powder is difficult. 

II. MATERIALS 

A. Cement: 

Cement is the principal constituent of the concrete which 

acts as a binder in the mix and also enhances the strength 

and durability of the product. Generally ordinary Portland 

cement is used in the production of concrete. Mostly 

ordinary Portland cement 43 grade and 53 grade are 

preferred in the production of concrete. 

B. Hypo Sludge: 

The primary waste from paper industry is Hypo sludge. The 

hypo sludge contains, maximum calcium chloride, low 

calcium and minimum amount of silica. Hypo sludge acts 

like cement because of silica and magnesium properties. 

This silica improves the setting of the concrete. 

S. No. Constituents % in Hypo Sludge 

1 Calcium oxide (CaO) 46.2 

2 Magnesium oxide (MgO) 3.3 

3 Acid insoluble 11.1 

4 Silica (SiO2) 9.0 

5 Loss on ignescent 27.00 

Table 1: Chemical Properties of Hypo Sludge 

C. Water: 

Generally Portable water is used for mixing the ingredients 

of the concrete and curing of the concrete. It should be free 

from harmful amounts of acids, alkalis, oils, salts, organic 

materials, sugar or other constituents that may be deleterious 

to concrete. 

D. Aggregate: 

Both Fine and coarse aggregates are used to produce the 

concrete. Aggregate inhabits most of the volume of the 

concrete so they are the essential ingredients of concrete. 

They give body to the concrete, reduce shrinkage and effect 

economy. Conforming to IS: 383. 

III. MANUFACTURING PROCEDURE 

The production of concrete with hypo sludge is very simple 

and similar to the conventional concrete. Hypo sludge is, 

supplementary or replaced with cement, introduced in the 

concrete. Hypo sludge reactivity is quite similar with 

cement, the chemical reactions involved in concrete by hypo 

sludge is given below, 

A. Primary Hydration 

Cement + Water  C-S-H (gel) + Ca (OH)2 

B. Secondary Hydration (Hypo Sludge acts as a pozzolana) 

Ca (OH)2+ Pozzolana  C-S-H (gel) 

Increase in amount of C-S-H gel increase the compressive 

strength but only up to a certain extent. 
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IV. PROPERTIES OF HYPO SLUDGE CONCRETE 

A. Workability 

By replacing the cement with hypo sludge the workability of 

concrete increased to greater extent. 

B. Compressive Strength 

The compressive strength is influenced by the amount of 

hypo sludge. The optimum is achieved at 10 to 15 % 

replacement of hypo sludge with cement, and increasing the 

amount of hypo sludge after 15% in the concrete reduced 

the strength [9]. 

C. Flexure Strength 

The flexural strength is increased from 0% to 30% 

replacement of cement to hypo sludge and the percentage 

increase for 30% to conventional concrete is 13.09 [8]. 

Optimum of 10% replacement of cement with 

Hypo sludge and 50% replacement of fine aggregate with 

Copper slag shows increase in flexural strength compared to 

conventional concrete [1]. 

D. Split Tensile Strength 

The split tensile strength generally decreased when the 

percentage of the replacement is increased. 

With increase in curing age, 30% replacement of 

cement with hypo sludge indicates the decrease in split 

tensile strength when compared to further combinations [1]. 

V. ADVANTAGES  

1) Hypo sludge greatly improves the properties of fresh 

and harden concrete. 

2) Hypo sludge minimizes the degradation and bleeding 

in the fresh concrete. 

3) The durability of concrete is improved by Hypo 

sludge. 

4) Due to presence of silica and magnesium, Hypo sludge 

improves the setting of concrete. 

5) Use of hypo sludge in concrete is Environmental 

friendly and also reduces the pollution due to disposal. 

6) Hypo sludge concrete is Light weight compare to 

conventional concrete. 

7) Hypo sludge is the inexpensive supplement to OPC. 

VI. CONCLUSION 

1) Compressive strength of concrete reduces when 

replacement of hypo sludge with cement increases, and 

also the hypo sludge increases, split tensile strength 

decreases.  

2) Use of hypo sludge in concrete can save the paper 

industry disposal costs and produces a ‘greener’ 

concrete for construction. 

3) As the content of hypo Sludge increased in Concrete 

strength of concrete decreases litter but some part of 

cement is replaced by the Hypo sludge so the cost of 

concrete is decreased. 

4) Production of Cement involves environmental issues 

that can be solved by replacing the cement by Hypo 

sludge. 

5) Workability of the concrete can be increased with the 

increase in hypo sludge. 

6) Environmental effects from wastes and residual 

amount of cement manufacturing can be reduced 

through this low cost concrete 
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