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Abstract: There are many kinds of cooking oil available, such as olive oil, palm oil, canola oil, vegetable oil, etc. 

The majority of people use catering oil for roasting, frying, and other cooking. However, they usually only use it twice or three 

times before it has to be discarded. Furthermore, the removal of used catering oil is a significant issue for waste management. 

Almost all people throw away used cooking oil in the kitchen sink, which will result in obstructions to the pipes and pollute 

water. What most people don't realize is that used cooking oil can be recycled into soap for everyday purposes. An extension of a 

semi-automatic soap-making machine based on old cooking oil is the objective of this study. There 

were several methods involved, including inserting the voice of the customer (VOC), idea collection, element design, invention 

and testing process in order to confirm the quality and time required in making the soap. Currently, users can make their own soap 

for all-purpose cleaning, such as cleaning the floor, cars,    

drains, and keeping the environment clean. This machine is not intended for mass production. Until further notice, this machine m

ay be used in home kitchens rather than mass production. 

 

Index Terms - Soap, Saponification, NaOH Pallet, Catering oil, ARE310. 

 

I. INTRODUCTION 

This paper presents the soap dispenser development process for home appliances generally, this type of soap dispenser is semi-

automatic. The main ingredients are soap powder, NaOH capsules, hot water, and fragrances. 

Soap making machines are designed to make this process easy to do with their mixer mechanism. They are small in size and easy 

to store in any kitchen in the house. To accomplish the goals of this research, a soap distributor will be developed, a functional 

prototype built, and a test machine will be built. The device will compare semi-automated soap production against manual soap 

production in order to determine which method is most efficient in time and quality. In order to achieve excellence in soap-

making, this study will extend existing soap machines, develop a well-designed prototype, and test the machine by comparing 

semi-automatic soap-making to manual soap-making in terms of time and efficiency. 

 

II LITERATURE REVIEW 

Koguleshun, Pua Fei-Ling, S Jaafar, and Chia, C. (2012). "Creating solid acid catalysts from oil palm empty fruit bunches for 

desertification of waste cooking oils" in Sains Malaysiana, 14 (2). No: 11, pp. 1573-1577, 2015. 

In production routing of the company, Olanrele (2019) observed the flow process chart, activity-relationship template, and 

activity relationship chart, as well as the degree of closeness between each department. In addition, a thorough evaluation of 

material handling techniques may yield massive savings and line balancing may contribute to reducing downtime and therefore 

reducing costs which would boost profits by a considerable amount. 

As a raw material, EFB was used to prepare a brand-new solid catalyst for biodiesel production. Biodiesel produced from waste 

cooking oil is catalyzed by an acid catalyst derived from EFB. By directly impregnating Fe2 (SO4) with transition metal sulfides, 

solid acid catalysts were prepared. When the etherification rate was the highest, the catalytic activity reached 93.95 percent. 
Thomas (2010) explained in detail the redesign of an existing production facility. The design of the production facility differs 

from that of the manufacturing layout. Based on an evaluation of the equipment's capacity, a group technology is used to create 

different types of parts for a layout. This is followed by the identification of a material handling solution for a material flow. 

Khusna Dwijayanti (2010) studied facility planning, which involves designing, laying out, and accommodating people, machines, 

and activities within a physical space. Heuristic methods for layout optimization are Tabu Search (TS), Simulated Annealing 

(SA), and Genetic Algorithms (GA), AND simulation technique was utilized for optimizing facility design. 
 The research conducted by Anucha (2011) was aimed at identifying and improving the plant layout of the pulley factory so as to 

eliminate obstructions to the flow of materials and thereby increase the factory's productivity. It was determined that each section 
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(i.e. sand mold, core warehouse, core making and disassembly, surface finishing, furnace, and inspection sections) must be 

redesigned in order to operate efficiently. 

 
III MANUFACTURING PROCESS 

  

Our goal is to make soap out of used cooking oil using the Thinky Mixer ARE-310. We can make soap from used cooking oil, 

such as oil for deep frying The recycled soap is also called eco-friendly because it reduces oil waste and is therefore eco-friendly. 

The only ingredients needed are used cooking oil, NaOH (caustic soda), and water. The only ingredients needed are used cooking 

oil, NaOH (caustic soda), and water. You can make soap by mixing these three ingredients well at fixed amounts. If you need to 

wash dishes or clean stubborn dirt from clothes, this soap may be of assistance. 

 
Table: 1 Sample Ingredients 

Particulars Experiment 1 Experiment 2 

Used cooking oil 100ml 100ml 

Water 20ml 30ml 

NaOH (caustic soda flakes) 12g 15g 

 

3.1Procedures 

1. 100 ml of used cooking oil should be added to a 300-ml container. 

2. To a milk carton, add water (the amount shown above). 

3. Water in 2 is added to NaOH (as above), sealed with the lid, and mixed 

4. After the flakes have disappeared (the mixture turns transparent), add it to the oil in 1. 

5 The consistency should become stew-like after mixing well. 

6. Allow the mixture to dry in a well-ventilated area. 

 

 
 

Fig. 1 Soap Making Procedure 

3.2 Experiment 1 

(1) Manual mixing/(2) Mixing with ARE-310 

When used cooking oil was mixed with the NaOH aqueous solution, saponification occurred and the mixture became viscous. 

The mixture was mixed for 40 minutes with (1) manual mixing and 13 minutes with (2) ARE-310 until the mixture looked light, 

consistency like stew. Both (1) and (2) resulted in cloudy mixtures as compared to a clear mixture when mixing began, as a result, 

the dough did not become viscous enough to trace (i.e., in which a line could be drew on the soap dough). 

The upper temperature cutoff of the 300-ml holder utilized in these trials was 80ºC. The disintegration of NaOH in water 

produced a lot of hotness (over 70ºC in Step 3 of the strategy), and taking into account that the temperature of the fixings 

increments because of the turning movement of ARE-310, we began blending them when the temperature of the NaOH fluid 

arrangement turned out to be marginally lower. The temperature was 37ºC prior to blending, and from there on, the temperature 

was estimated at regular intervals as we really look at the state of the substance. In opposition to our assumptions and stresses, the 

temperature increment was little, and each time it was estimated, the temperature was practically unaltered somewhere in the 

range of 30ºC and 40ºC.  
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Fig.2 Experiment 1 Left: Oil only, Middle: Start of oil and NaOH aqueous solution mixing, Right: End of mixing 

 

3.3 Experiment 2 

(3) Manual mixing/(4) Mixing with ARE-310)—The amount of NaOH was increased 

Since the consistency didn't exactly arrive at the level we had expected, in Experiment 2, we expanded how much NaOH. 

Additionally, on the grounds that we had affirmed that the temperature of the blend didn't surpass the upper-temperature cutoff of 

the holder, we immediately consolidated the NaOH watery arrangement disintegrated in Step 4 with oil and began blending while 

the temperature was still high. 

In Experiment 2, an increment in thickness was noted at a beginning phase contrasted with Experiment 1, and a stew-like 

consistency was accomplished following 15 minutes with (3) manual blending and 10 minutes with (4) ARE- 310. Dried for 3 

months in a container 

 

 
 

Fig.3 Experiment 2 Left (4) ARE-310, Right (3) Manual mixing (trace appeared on the surface) 

 

IV RESULT AND DISCUSSIONS 

The combinations were passed on to dry in the holders at the crisis leave landing (outside). In spite of the fact that we were unable 

to try not to get dust and little trash on their surfaces, the blend set and the stew-like consistency changed a lot contrasted with just 

subsequent to blending. 

 
Fig.4  
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4.1Surface appearance 

 

 Mixing 

duration 
Surface appearance 

 

Experiment 1 

Manual mixing 
40 (minutes) 

Used cooking oil pigments 

gave a spotty appearance 

It was so soft that when pressed with fingers, a 

mark was left (clay-like consistency) 

Experiment 1 

ARE-310 
13 (minutes) 

Used cooking oil pigments 

gave a spotty look 

It was hard and did not deform when pressed 

with fingers. Smooth 

Experiment 2 

Manual mixing 
15 (minutes) White 

It was hard and did not deform when pressed 

with fingers. Smooth 

Experiment 2 

ARE-310 
10 (minutes) Whiter than (3) 

It was hard and did not deform when pressed 

with fingers. Smooth 

 

 
Fig.5  

 

4.2 Appearance of Cut Surface 
As the cleansers were hard and couldn't be removed from the holders effectively, we cut the compartments down the middle 

with a saw to inspect the substance. 

 

 
Fig.6  

 

 
Fig.7 
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4.3 Hardness Comparison 

(2) Experiment 1 (ARE-310) > (4) Experiment 2 (ARE-310) > (3) Experiment 2 (manual blending) >> (1) Experiment 1 (manual 

blending) 

Cleanser making = Relationship among saponification and ARE-310 

The cleanser is made by a response called saponification. 

Fat (fatty substance) is hydrolyzed into unsaturated fats and glycerol when an antacid (NaOH) and water are added, and 

unsaturated fat sodium salt (cleanser) is framed from the subsequent unsaturated fats and sodium. Three factors that advance the 

saponification response and conversation of trial results 

4.4 Blending 
Since the saponification response happens at the connection point between the oil and NaOH watery arrangement, the response is 

advanced as the point of the interaction region is expanded by blending and scattering the NaOH fluid arrangement into the oil. 

Also, in light of the fact that the cleanser film framed by the response can upset and keep the response from advancing, it is 

important to eliminate the film by blending. 

In the two Experiments 1 and 2, blending in with ARE-310 brought about the arrangement of harder cleanser (i.e., saponification 

advanced farther) than manual blending. The distinction in how much water may clarify why the cleanser delivered in (2) 

Experiment 1 (ARE-310) was more earnestly than that created in (4) Experiment 2 (ARE-310). 

4.5 Temperature 
In Experiment 1, we were too worried about the upper-temperature breaking point of the compartment, so we didn't pour the 

warmed NaOH fluid arrangement quickly into the oil; therefore, blending was performed somewhere in the range of 30ºC and 

40ºC, which probably brought about the bringing down of the response rate. Considering that blending was performed somewhere 

in the range of 40ºC and 50ºC in Experiment 2, the temperature may have been added to arrive at the following state in a 

beginning phase, while in Experiment 1, this was not plainly noticed. All things considered, this is the only hypothesis as the 

investigations were not completed at a similar fixation.. 

4.6 Emulsifier 

Surface-dynamic specialists (surfactants) can additionally advance the interfacial response. It is subsequently conceivable to 

speed up the saponification response by adding a surfactant for as long as anyone can remember. As cleanser produced by the 

saponification response is a surfactant itself, blending makes cleanser structure micelles that go about as emulsifiers, and this, 

thusly, builds the area of stable connection points in the fluid and further advances the saponification response. 

 

In the current investigations, ARE-310's strong blending additionally took into account mechanical emulsification without the 

option of an emulsifier, so the saponification response was logically advanced considerably more. 

The cleanser made by manual blending in Experiment 1 was delicate even following 3 months and didn't exactly look like or 

work as cleanser, so we were assuaged that our results showed that ARE-310 blending was truth be told effective and not quite 

the same as manual blending. Then again, the surface appearance didn't vary between the two cleansers got in Experiment 2 and 

contrasted with Experiment 1, the cleansers from Experiment 2 looked more like cleansers, so we anticipated that the bigger 

measure of NaOH fluid arrangement, rather than blending, was more significant. 

Nonetheless, when we jabbed the cut surface with a chopstick, the one made with manual blending was delicate, though the one 

made with ARE-310 blending was hard, so there was a reasonable contrast in hardness. We were cheerful as these outcomes 

propose that the "Mastermind MIXER is extraordinary at blending!" 

With respect to cleanser making (saponification) also, we observed that the attributes of THINKY MIXER could be used. In 

similar way, similar to that of different materials, manual blending will in general leave a few sections unreacted. We pondered, 

for instance, regardless of whether expanding the blending length would have changed the manner in which the following state 

was accomplished… yet while we were enticed to do follow-up tests, the current analyses were really "pre-analyze" for cleanser 

making with an enormous machine. 

4.7 Hand Washing 

We are planning for explores different avenues regarding an enormous machine for the following report. If it's not too much 

trouble, remain tuned. 
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V CONCLUSION 

Numerous people dispose of used cooking oil into channels and streams. This oil can hurt the environment and permit pollution to 

happen. Nonattendance of care that used cooking oil can be reused to convey cleaning agent. By mixing the used cooking oil with 

NaOH and water, a chemical can be conveyed. To work with this cycle, the contraption was made to make this cleaning agent 

with no issue. As the result is gotten, the thing is adequately wrapped up. Other than that, taking into account the reason behind 

this endeavor which to find the best arrangement for this cleaning agent making machine, there is a couple of strategies have been 

done. For future work, the machine can be proposed to make as a totally robotized machine. There is not a single convincing 

explanation to blend it by using human energy, and that infers fundamentally squeezing a button and the stirrer will move it to 

blend the mix. The customer just requirements to go probably as an observer and let the machine work without any other 

individual and at the same time; they can accomplish their own work. 
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