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Synthesis and application of ecofriendly liquid detgrgents of mixed
carbohydrates and glycol origin

J. R. Dontulwar

Priyadarshini Institute of Engineering and Technology, Nagpur, India

ABSTRACT

Various liquid detergents were formulated using ecofriendly polymer of mixed carbohydrate and glycol origin. The
samples were showing excellent results in terms of performance like reduction in surface tension of water, foam
volume and percent detergency. The samples have shown remarkably good performance at par with conventional
samples of petroleum origin.
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INTRODUCTION

In the present context there is global trend towarse of liquid detergents because of their comves, ease of
dispensation and dispersion in water, owing to sth@dracteristics liquid detergents are gaining peojty. From
manufacturing angle liquid detergents can be manuifad using relatively simple equipments. Liquetedgents
are of various types

1. Heavy duty liquid detergents for regular washking
2. Light duty liquid detergents woal, silk etc.
3. Dish washing liquid detergents.

In the present work few green liquid detergentsenfermulated using sodium hydroxide neutralizedypar and
acid slurry. Liquid detergents formulated usinglism hydroxide neutralized carbohydrate polymerd alurry
have shown good results in terms of performance ddduction in surface tension of water, foam vaupercent
detergency. Neutralization using sodium hydroxide hrought excellent appearance, feel and colbhéosamples
of liquid detergents. In the previous wbtke synthesis and characterization of biodegradablymers from starch,
glycerol, sorbitol and maleic anhydride was disedsd he synthesis and application of detergent fabowve source
was also discussédThe resin manufactured from starch, sorbitol,cetpl, maleic anhydride is found to be
biodegradable in natuteThe various powder detergents were formulatedgusiarch, , glycerol ,maleic anhydride

resin4 and used in cleaning of cloth successfullg garious liquid detergents were formulated udiifferent
i~5,6
resin’
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MATERIALS AND METHODS

Table-1.2.1 describes the composition of the gre@olymer.

Raw Material Batch 14(%)
Starch 30.76
Sorbitol 26.92
Glycerol 26.92
Maleic Anhydride 15.38
Phthalic Anhydride Nil

Table 1.2.1 Synthesis of Polymer Based On Starchoi®itol, Glycerol, Maleic Anhydride and Phthalic Anhydride

Time in Hrs. min | Temperature (c) Remarks
00.00 Room Temperature 600 g water added & batcted
00.30 48
01.00 75
01.30 95
02.00 100
02.10 101 300 g water added
02.30 103 Thickening of batch started
02.40 105 200 g water added
02.50 106 300 g water added
03.00 108 Batch turned viscous
03.10 108
03.15 116 Batch terminated

Table 1.2.2 Cooking Schedule of Polymer 14

Sr. No. Polymer Property Observation
1 Acid value of the polymer 57.1
2 pH value 2.00
3 Saponification value 385.35
4 Solid (%) 64
5 Color White
Solubility of polymer
(i) in water Soluble
6 (ii) in Xylene In soluble
(iii) in alcohol + water Partially soluble
(iv) in NaOH solution Soluble
7 Hydrophilic Liphophilic Balance of polymer 11.88
8 BOD TO COD Ratio 0.5967
9 Molecular Weight of the polymer 1863

Table 1.2.3 Physico-Chemical Properties of Polytaer

1.3 Preparation of Liquid Detergent

Various Raw Materials in liquid detergent like Nealized Acid Slurry neutralized polymeric resin az@hventional
ingredients were taken in a glass reactor and henmirpgd by running the stirrer for about half anthd®efer. Table
1.2.2

The Solution is cooled in refrigerator at 10°C #8 hrs. The clear liquid solution was filtered gmacked in
superior grade air tight plastic containers.

Table 1.3.1 Composition of Liquid Detergents Usingodium Hydroxide Neutralized Polymer — 14 (By % Wajht Method)
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Raw Materials B5
Neutralized Polymer(100)
Neutralized Slurry(100)
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Note Sodium hydroxide neutralized polymer was used sdwtion in water (37%solid)
Sodium hydroxide neutralized acid slurry was used aolution in water (40%solid)
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Table 1.3.2 Samples prepared from polymer 14

Sr. No. | Sample| Density In G/L| pH Value| Viscosity The (Seconds)
1 Bl 0.992 8 110
2 B2 0.992 8 30
3 B3 0.996 8 80
4 B4 0.997 8 50
5 B5 0.998 8 30

Table 1.3.3 Study of Surface Tension of Water at \fious Concentration of Detergent- Polymer 14

Sample Concentration | Surface Tension In Dyne/Cn] % Bduction In Surface Tension
0.1 42.71 39.99
B, 0.25 41.36 41.89
0.5 35.88 49.59
1 31.29 56.04
0.1 51.75 27.29
B, 0.25 41.36 41.89
0.5 38.44 45.99
1 34.95 50.89
0.1 56.05 21.25
B, 0.25 47.21 33.67
0.5 40.24 43.46
1 33.67 52.69
0.1 43.49 38.90
B, 0.25 37.41 47.44
0.5 33.67 52.69
1 30.99 56.46
0.1 54.97 22.77
B. 0.25 45.70 35.79
0.5 39.04 45.15
1 32.88 53.79
0.1 16.28 77.13
- 0.25 15.95 77.59
Surf excel liquid 05 1516 78.70
1 14.86 79.12

1.4 Foam VoluméFoam volume was determined by using bubble cylindemethod
1) Bubble Cylinder Method: Foamcharacteristics are measured in terms of volumethadollowing steps are
carried out for it.

Take 1000 ml cylinder provided with stopper, addttda00 ml solution of particular concentration vgeofoam
characteristics is to be measured. Give it 30 uprdmtation within time period of 30 seconds. Kekat cylinder
on table and observe the foam above liquid levdlraate down reading at min. The readings were miedsafter 5,
10, 15 min. respectively. Same procedure is cawigdor the solution at different concentratiokeli0.1%, 0.25%,
0.5% and 1.0%

Table 1.4.1 Study of Foam Volume At 0.1 % Concenttaon of Detergent

Foam Vol. In Cm®(Time In Minutes)
Sr. No. Sample 0 05 10 15 20
1 B, 130 130 120 120 120
2 B, 70 60 50 50 50
3 B; 30 20 20 20 20
4 B, 70 70 60 60 60
5 Bs 70 60 50 40 40
6 Surf Excel Liquid 121 119 111 111 111

Table 1.4.2 Study of Foam Volume At 0.25 % Concerdtion of Detergent

Foam Vol In Cm*(Time In Minutes)
Sr. No. Sample 0 05 10 15 >0
1 B, 170 150 150 150 150
2 B, 130 120 120 120 120
3 Bs 80 80 80 70 70
4 B, 80 80 70 70 70
5 Bs 150 150 150 150 150
6 Surf excel liquid| 142 133 131 118 118
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1.5 Percent detergency

a) Soil medium: The soil medium was prepared by mixing Carbon (28)4coconut oil (35.8 %), lauric acid (17.9
%) and mineral oil (17.9 %).

b) Preparation of soil solution: This was prepared by adding2 g of above soil past800 ml of carbon
tetrachloride solution. Mix it well and use for fiaer cloth sample preparation.

The solution was filled in packed bottle.

¢) Method of application: The cotton cloths of size 24 cm %32 cm were pragpafake 50 ml of soil solution in
beaker. Dip this cloth sample in it for 5 min. Téeme cloth dried in open atmosphere for 2 h. Thendoth was
cut into test sample size of 6 cm x 8 cm and tsaseples were used for washing purpose. The sotutibdifferent
concentration of detergent were prepared and héat@d °C temperature. Soiled cloth sample wasatigp it for 5
min and given to and fro 10 hand washes. Washing eearied out in distilled water only. After ringirthese
samples in fresh water are kept for drying purpd$e samples which were washed, dried and ironed used to
find out per cent detergency. The %detergency @etermined using lamberts and sanders formula.eRerc

100
detergency= (Rw — Rs)Xx——————where Rw, Rs and Ro are reflectance measured ohewadoth, soiled

(Ro—-Rs)
cloth and clean cloth, respectively. The refleceant the cloth samples were measured by usingctafiee meter
manufactured by Universal Engineering, Corporatidmbala Road, Saharanpur. This was standardizedsing
the magnesium oxide or tile which was provided glevith the instrument. This tile having brightnexs81.3
%was adjusted using the knob provided on instrumgfter adjustment was done the samples were kephe
instrument

And the readings were noted down and the perceatgincy was calculated (Table-1.4.1).

1.5 Method of Application (Tea and Coffee)

The cotton cloth of size 24 x 32 &mwere taken and make checks with the help of sixe86cnf. Then take the
above staining solution in a pipette and add ir@ter or checks one drop and then kept the stath slmple in
oven at 100-105°C for half an hour. Then this gdinloth is cut into test sample size and thesepksmmvere used
for washing purpose

Ro=Reflectance measured on white cloth=80.1
R<=Reflectance measured on soiled cloth=40.1
Rw=Reflectance measured on washed cloth

Table 1.5.1 Study of Percent Detergency at VariouSoncentration of Detergent on Soiled Stained Cotto€loth

Sr. No. | Samples Concentration| % Detergency,
1 B, 0.25 75.73
0.5 80.32
2 B, 0.25 77.4
0.5 81.18
3 Bs 0.25 76.88
0.5 79.12
4 B4 0.25 72.24
0.5 75.68
5 Bs 0.25 63.64
0.5 55.36
6 Surf excel liguid 0.25 75.32
05 78.62

Ro=Reflectance Measured On Clean Cotton Cloth=80.1
Rs= Reflectance Measured On Coffee Cotton Clotls41
R,=Reflectance Measured On Washed Cotton Cloth
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Table 1.5.2 Study of Percent Detergency at VariouSoncentration of Detergent on Tea Stained Cotton ©th

Sr. No. | Samples Concentration| % Detergency,
1 B, 0.25 50.32
0.5 66.96
2 B, 0.25 49.89
0.5 64.8
3 Bs 0.25 49.46
0.5 64.36
4 B4 0.25 47.95
0.5 63.28
5 Bs 0.25 32.83
0.5 60.91
6 SURF EXCEL LIQUID 0.25 76.30
0.5 77.20

R.,=Reflectance measured on clean cotton cloth=80.1
Rs= reflectance measured on coffee cotton clott8=44.
R.=reflectance measured on washed cotton cloth

Table 1.5.3 Study of Percent Detergency at VariouSoncentration of Detergent on Coffee Stained Cottofloth

Sr. No. | Samples Concentration| % Detergency,
1 B, 0.25 81.9
0.5 85.8
2 B, 0.25 80.34
0.5 83.85
3 Bs 0.25 78.58
0.5 82.48
4 B4 0.25 77.80
0.5 81.70
5 Bs 0.25 75.85
0.5 79.75
6 Surf excel liquid 0.25 72.24
0.5 75.10

RESULTS AND DISCUSSION

As evident from Table-1.2.1 that a green carbohgdpmolymer was synthesized using 30.76% Starc9226.
sorbitol, 26.92% glycerol and 15.38% maleic anhgerihaving BOD to COD ratio 0.5976 showing
biodegradability. The carbohydrate polymer haviogd molecular wt. and has shown HLB ratio 11.88ysstjng
its application in detergent formulation.

Various liquid detergents were formulated by vagypercentage of various constituents to observeptssible
difference in performance characteristics of liquietergents at changed composition of active coepsnof
detergents. The formulations B1 to B&ve different proportion of active components efedgency. (Refer Table
1.3.1). In all those formulation the complexing aigeDTA varied from five to zerpercentage. EDTA is usually
incorporated in premium quality detergents owingittocost. Percentage of usually incorporated chempum
sulfate was varied from 5 to 10. In the formulati® the green polymer percentage has been increas. As
evident from Table 1.3.2 that all detergents hawvews pH value 8 and in alkaline medium better dgtecy is
obtained. All samples have shown reasonably gostbeity and density. Every detergents performaniesaluated
on the basis of its effects on various functioredgmeters like effect of detergents on surfacddarsf water, foam
volume of water and percent detergency of cloth.

As seen from Table.1.3.3 that the sample B4 in vigieen polymer percentage has been increasedeqarcent
shows excellent performance in terms of reductiosurface tension of water which helps in the wgttf cloth in
minimum of water. As seen from Table 1.4.1 andZlthat the samples in B series detergents showsnated
performance in terms of foam volume.

The functionally more important property of detarges percent detergency. As seen from Table 1tBelsample
B1 having fifty percent polymer and acid slurryosls 75.73 percent detergency indicating synergeftiect of
green polymer and acid slurry and its cumulatiieafon cleaning action. The similar kind of penfiamce is seen
on tea stained and coffee stained cloth as evidemt Table 1.5.2 and 1.5.3
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CONCLUSION

The detergent formulation using ecofriendly polysnemd acid slurry are giving excellent performarcel

sometimes better than commercial petroleum basestgimts. The effect of sodium hydroxide neutréiliraof

green polymer and acid slurry have shown bettarltein terms of performance like color, feel, ap@ace and
reduction in surface tension of water, foam volupercent detergency. In samples like B4 the peagenbf green
polymer is increased to 9% showing good effectsletergency. Such kind of detergent formulationd pribve

beneficial in near future as petroleum productslabdity is shrinking day by day.
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