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RINGKASAN: Bahan pencuci penyental mengandungi abu sekam padi sebagai 

bahan las di dalam medium akua mengandungi tiga komponen utama iaitu natrium 

a/kif benzena sulfonat, asid lemak diethanolamida dan natrium sulfat telah dikaji. 

Enam sampel abu sekam padi yang mempunyai saiz partikel antara 31.4 µm 

hingga 97 µm telah digunakan dalam empat formulasi untuk mengkaji kesan 

saiz partikel terhadap kelikatan, sifat-sifat produk dan kestabilan. Formulasi yang 

mengandungi 35% dan 40% abu sekam padi saiz partikel 9.7 µm telah menghasi/kan 

produk yang berkrim, licin, homogen, mudah dituang dan stabil. 

ABSTRACT: Scouring agent compositions containing rice husk ash (RHA) as 

abrasive material in an aqueous medium having three essential components i.e. 

sodium alkyl benzene sulphonate, fatty acid diethanolamide and sodium sulphate 

were studied. Six samples of RHA of particle sizes ranging from 31.4 to 9.7 

µm in diameter were incorporated into four formulations to study the effect of 

particle size on viscosity, product's features and stability. The formulation containing 

35% and 40% of RHA size 9.7 µm produced a creamy product which was 

smooth, homogenous, easily pourable and stable. 
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INTRODUCTION 

Scouring agents have long been utilized as a household product. They are offered either 

as powder blends or as pourable suspensions. They possess a physical 'cutting' action 

that is most advantageous in removing stubborn stains and dirt deposits from fixtures, 

floors, appliance etc. (Falbe, 1987). 

The main component of the scouring agents is an abrasive powder. It enhances the cleaning 

properties by their mechanical effect in the scrubbing process. The abrasive powder can 

be any of the water insoluble abrasive materials which have particle diameter of about 

5-150 µm. Included are materials such as agate, mica, calcite, garnet, quartz, kieselguhr, 

silica, marble, flint, feldspar, pumice, alumina, perlite, volcanic ash, diatomaceous earth, 

bentonite, amorphous silica from dehydrated silica gels, precipitated silica, plastics such 

as polystyrene and polyacrylates, and natural and synthetic alumina silicate (Sharon and 

Jonathan, 1984). 

The completely burnt white rice husk ash which consists of over 95% silica can be used 

as abrasive material. By blending rice husk ash and a suitable proportion of surfactants, 

a cleansing powder of good abrasive and detergent properties typical of scouring powder 

is obtained (Yeah, 1979). 

There has been an increasing demand for scouring agent in pourable suspension form. 

This scouring agent is provided in convenient form and is specially formulated for this 

particular cleaning application. Such a composition should provide relative ease of application, 

but yet have strong cleansing properties to remove soil and stains. To obtain optimum 

cleaning and consumer acceptance, these scouring agent compositions must be homogenous 

easily pourable, maintain their homogenity during ordinary storage period and stable. The 

composition should not separate into layers and the abrasive should not settled on standing 

for prolonged periods of time. In order to adequately disperse (suspend) the abrasive 

particles, it is necessary to use a combination of surfactants plus electrolyte to provide 

structure to the liquid. (Frederick and Robert, 1978). 

The objective of this paper is to study the effect and suitability of the various particle sizes 

of rice husk ash (RHA) as abrasive powder in the formulation of scouring agent in suspension 

form. A further objective of this paper is to get a stable suspension of abrasive RHA in 

an aqueous liquid medium which is homogenous and easily pourable. 

MATERIALS AND METHODS 

The ash was dried in the oven and then screened through stainless steel sieves of aparture 

sizes ranging from 75 µm to 38 µm for 4 hours on a sieve shaker. Sieved fractions 

corresponding to 75-63 µm, 63-53 µm, 53-45 µm, 45-38 µm and <38 µm were coded as 
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A,B,C,D & E respectively. Another sample F was dried in the oven and ball-milled for 

8 hours before passing through a 38 µm sieve. 

The particle size distribution of each fraction was analysed using a Coulter.Counter Particle 
Size Analyser (Industrial Model D). The density was determined according to ASTM Standard 
C188-84. Table 1 lists the particle size distribution, the diameter of the particles occurring 
at the highest frequency and the mean diameter for each sieved fraction A to F. A histogram 
of the size distribution of RHA A is shown in Figure 1. The materials used and their 
respective functions are presented in Table 2. 
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Table 1. Particle size distribution and density 
of RHA used in the scouring agent formulations 

Sample Range Diameter of Mean Density 
of diameter highest Diameter (kgm·3) 

(µm) frequency (µm) 

RHA :A 3.80 - 54.35 34.23 31.44 2.2792 

RHA :B 3.80 - 51.95 34.23 29.14 2.2902 

RHA :C 3.80 - 51.95 34.23 26.63 2.2990 

RHA :D 3.80 - 43.14 27.53 24.31 2.3312 

RHA :E 3.80 - 39.14 17.42 16.79 2.3537 

RHA :F 3.80 - 27.53 5.i1 9.74 2.2762 

54.35 51 .95 49.35 46,45 43.14 39.14 34.23 27.53 21.92 17.42 14.01 11 .11 8.51 7.01 5,71 4.7 3.8 

DIMNtor, ... 

Figure 1. Particle size distribution of rice husk ash A 
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Table 2. Raw materials used and their respective functions 

Raw Material 

1. Anionic surfactant 
- Sodium dodecyl benzene sulphonate. 

2. Nonionic surfactant 
- Coconut fatty acid diethanolamide. 

3. Sequestering agents 
- Sodium tripolyphosphate (STPP) 

4. Electrolyte 
- Sodium sulphate 

5. Abrasive 
- Rice husk ash 

6. Water 

7. Additives 
- Ammonia solution 
- Formalin 
- Perfume 

Function 

Reduces the adhesion between dirt and the surface 
to be cleaned, i.e. increases the ease with which ttie 
dirt can be removed. High cleaning efficiency on fatty 
soil as well as on particulate soil. 

As additives to other surfactants, as foam boosters 
and can improve the ability of other surfactant to be 
thickened. 

Forms soluble complexes of calcium and magnesium 
ions which cause hardness and improve the cleaning 
effect, especially on particulate soil. 

Maintains the ionic strength necessary for the 
desired rheology. 

Enhances the cleaning properties by their 
mechanical effect in the scrubbing process. 

The medium used as the continous phase for solid 
suspension. 

pH regulators/buffer 
preservative 
imparting a pleasant aroma 

The scouring agent composition comprised of RHA as the abrasive material in an aqueous 
vehicle having three essential suspension components i.e. sodium dodecyl benzene sulphonate, 
coconut fatty acid diethanolamide and sodium sulphate. These agents along with water 
produced a suspension medium that was capable of suspending the RHA particles in a 
well dispersed manner. 

To study the effect of various samples of RHA on product features, viscosity and stability 
of the scouring compisiton, four formulations were chosen. These formulations contained 
RHA concentrations of 25%, 30%, 35% and 40% (w/w) as tabulated in Table 3. 

The compositions were prepared in batches in a 600 ml beaker equipped with an anchor
type stirrer. Water was heated to about 60 - 70°C at which point the builder and the 
electrolyte were added and dissolved. The RHA was then introduced with continuous stirring 
to keep the particles suspended. Surfactant materials were added at this point and the 
stirring speed of the mixture was reduced. The temperature was allowed to drop to 38°C 
at which point other components such as · perfumes and additives were added. When 
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Table 3. Various formulations of scouring agent · ccomposition 

Formulation (% wt/wt) 
Raw Material 

1 2 3 4 

Sodium dodecyl benzene sulphonate 3.5 3.5 3.5 3.5 

Coconut fatty acid diethanolamide 2.5 2.5 2.5 2.5 

Sodium tripolyphosphate 3.0 3.0 3.0 3.0 

Sodium +sulphate 2.0 2.0 2.0 2.0 

Rice Husk Ash (RHA) 25.0 30.0 35.0 40.0 

Water 63.2 58.2 53.2 48.2 

Ammonia Solution (25% NH) 0.5 0.5 0.5 0.5 

Formalin 0.1 0.1 0.1 0.1 

Perfume 0.2 0.2 0.2 0.2 

the temperature had dropped to ambient value, agitation was discontinued and the compostion 
preparation was considered completed. The features of the compositions were observed 
and classified into five categories:-

Liquid 

Cream 

Heavy 
cream 

Lumpy 
cream 

Powdery 

The composition was in a liquid form, and easily pourable. 

The composition was a smooth cream and easily pourable. 

The composition was a smooth cream but difficult to pour. 

The composition was a lumpy cream and difficult to pour. 

The composition was in a wet powdery form and unpourable. 

The viscosity of the compositions were measured with Brookfield Viscometer model LV, 
Spindle 3 at 30 RPM. The creamy texture was differentiated from the heavy cream by 
the flowability of the former. The stability of the compositions were monitored throughout 
the aging period lasting one month at room temperature and at 52°C (ASTM 01791-82) . 

RESULTS AND DISCUSSION 

The viscosities of scouring agents containing 25% of the different samples of RHA are 
presented in Figure 2(a). It is seen the viscosity decreased with decreasing particle size 
of the RHA. From Table 4, all of the samples in Formulation 1 were in a liquid form and 
easily pourable. The liquid/solid separation was clearly evident at both room temperature 
and at 52°C. 
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Figure 2(a). Formulation 1 (25% wt/wt RHA) 
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Figure 2(b). Formulation 2 (30% wt/wt RHA) 
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Figure 2(c). Formulation 3 (35% wt/wt RHA) 
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Figure 2(d). Formulation 4 (40% wtlwt RHA) 

Figure 2. Viscosity measurements of scouring agent compositions 
containing different amounts of RHA 
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Figure 2(b) shows that the viscosity decreased with decreasing particle size of RHA. 
However, the product compositions containing RHA:A was a lumpy cream, hardly pourable 
although stable while the composition containing RHA:B was a smooth cream, easily 
pourable but unstable. The rest of the compositions containing RHA: C to F were in a 
liquid form, easily pourable and unstable (Table 4). 

The same trend in the viscosity was observed for formulation 3 containing RHA:A to E 
[Figure 2(c)]. The viscosity of the composition containing RHA:F, however was higher than 
that containing RHA:E. It can be seen from Table 4 that the formulations containing RHA 
A and 8 were lumpy creams, hardly pourable but stable while those with RHA: C, D and 
E were creamy, easily pourable but unstable. An easily pourable, stable cream was obtained 

for RHA:F. 

The composition containing 40% of RHA: A was in a wet powdery form and no longer 
pourable. The viscosity therefore could not be measured. It was however stable (Figure 
2(d) and Table 4). On the other hand, compositions containing for RHA: B,C and D were 
lumpy creams, hardly pourable but stable. In the case of RHA:E, there was a tremendous 
increase in viscosity, about 6 times compared to formulation 3. However, it was still pourable 
and stable although in a heavy cream form. Even though the viscosity of RHA:F increased 
about 2 times compared to formulation 3, it was still easily pourable, stable and in a cream 
form . 

CONCLUSIONS 

The viscosity and dispersion of scouring agent compositions containing RHA as .abrasive 
material in an aqueous vehicle having three essential components i.e. sodium dodecylbenzene 
sulphonate, fatty acid diethanolamide and sodium sulphate varied with the particle size 
distribution of the ash. Compositions containing 35% and 40% of RHA:F with a particle 

size distribution 3.80-27.53 µm produced the most suitable suspension in terms of a 
homogeneous smooth cream, easily pourable and stable throughout the one month aging 
period both at room temperature and at 52°C. As a result, it was not necessary to shake 
the product before used. In addition, it could also be squeezed through a small orifice, 
enabling easy application on various surfaces and difficult to reach positions. 

Scouring agent composition containing 40% of RHA:F performed better than 30% of RHA:F. 
In other words, the higher the content of abrasive materials, the better the cleaning performance 
of the scouring agent. From this study, it was also deduced that an optimum viscosity 
range of the dispersion that would give a creamy slurry without phase separation falls 
between 880-1500 cps at 30 rpm. 
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Table 4. Product features and stability observation 
(one month aging period) of scouring compositions 

~ 
1 2 3 

25%wt/wt 30%wt/wt 35%wt/wt e 
h RHA RHA RHA 

RHA:A 
P.F. Liquid Lumpy Lumpy 

Cream Cream 

Stability : 
at R.T. Sep. Acceptable Acceptable 
at 52°C Sep. Acceptable Acceptable 

RHA:B 
P.F. Liquid Cream Lumpy 

Cream 

Stability : Sep. Sep. Acceptable 
at 52°C Sep. Sep. Acceptable 

RHA:C 
P.F. Liquid Liquid Cream 

Stability : 
at R.T. Sep. Sep. Sep. 
at 52°C Sep. Sep. Sep. 

RHA:D 
P.F Liquid Liquid Cream 

Stability : 
at R.T Sep. Sep. Sep. 
at 52°C Sep. Sep. Sep. 

RHA:E 
P.F. Liquid Liquid Cream 

Stability : 
at R.T Sep. Sep. Sep. 
at 52°C Sep. Sep. Sep. 

RHA:F 
P.F Liquid Liquid Cream 

Stability : 
at R.T Sep. Sep. Acceptable 

at 52°C Setp. Sep. Acceptable 

Notes: 
P.F. - Product Features 
R.T. - Room Temperature 
Sep. - Separation 
Acceptable - No separation 
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40%wt/wt 
RHA 

Powdery 

Acceptable 
Acceptable 

Lumpy 
Cream 

Acceptable 
Acceptable 

Lumpy 
Cream 

Acceptable 
Acceptable 

Lumpy 
Cream 

Acceptable 
Acceptable 

Heavy 
Cream 

Acceptable 
Acceptable 

Cream 

Acceptable 

Acceptable 
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