
 

 

 

 

BINARY EFFECT OF TERTIARY BUTYLHYDROQUINONE AND 

BUTYLATED HYDROXYTOLUENE ADDITIVES WITH THE ADDITION 

OF GLYCEROL MONOSTEARATE TO IMPROVE OXIDATIVE 

STABILITY OF PALM OIL-BASED BIODIESEL 

 

 

 

 

By 

 

Chelselyn Charissa Chuaca 

11918001 

 

 

 

 

 

BACHELOR’S DEGREE 

in 

 

 

SUSTAINABLE ENERGY ENVIRONMENT 

LIFE SCIENCES AND TECHNOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SWISS GERMAN UNIVERSITY 

The Prominence Tower 

Jalan Jalur Sutera Barat No. 15, Alam Sutera 

Tangerang, Banten 15143 - Indonesia 

 

 

 

Revised after the Thesis Defense on 18 July 2023 

 



BINARY EFFECT OF TBHQ AND BHT ADDITIVES WITH THE ADDITION OF   Page 2 of 67 

GMS TO IMPROVE OXIDATIVE STABILITY OF PALM OIL BASED BIODIESEL 

 

 Chelselyn Charissa Chuaca 

 

 

STATEMENT BY THE AUTHOR 

 

I hereby declare that this submission is my work and to the best of my knowledge, it 

contains no material previously published or written by another person, nor material 

which to a substantial extent has been accepted for the award of any other degree or 

diploma at any educational institution, except where due acknowledgment is made in 

the thesis. 

 

 

 

 

Chelselyn Charissa Chuaca 

_____________________________________________ 

Student 

  

 

 

 

 

Date 

 

 

Approved by: 

 

 

 

Silvya Yusri M.Si 

_____________________________________________ 

Thesis Advisor 

  

 

 

 

 

 

 

 

Date 

 

 

 

Dr. Hery Sutanto M.Si 

_____________________________________________ 

Thesis Co-Advisor 

  

 

 

 

 

Date 

 

 

 

 

Dr. Hery Sutanto M.Si 

_____________________________________________ 

Dean of Life Sciences Technology 

  

 

 

 

 

 

Date 

 

  



BINARY EFFECT OF TBHQ AND BHT ADDITIVES WITH THE ADDITION OF   Page 3 of 67 

GMS TO IMPROVE OXIDATIVE STABILITY OF PALM OIL BASED BIODIESEL 

 

 Chelselyn Charissa Chuaca 

 

ABSTRACT 

BINARY EFFECT OF TERTIARY BUTYLHYDROQUINONE AND 

BUTYLATED HYDROXYTOLUENE ADDITIVES WITH THE ADDITION OF 

GLYCEROL MONOSTEARATE TO IMPROVE OXIDATIVE STABILITY OF 

PALM OIL-BASED BIODIESEL 

 

 

By 

 

 

Chelselyn Charissa Chuaca 

Silvya Yusri M.Si, Advisor 

Dr. Hery Sutanto M.Si, Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

Biodiesel is a renewable and environmentally friendly alternative to conventional diesel 

fuel. However, like any fuel, biodiesel is subject to oxidation, which can negatively 

impact its quality and performance when kept for long-term. The addition of binary 

antioxidants such as TBHQ:BHT had been proven to improve oxidation stability of 

biodiesel. Combining surfactant such as GMS into single antioxidant had been proven 

to solve its insolubility issue. However, the implementation of mixing binary 

antioxidants and surfactant has not been done yet. Therefore, this research analyzed the 

effect of single antioxidant, binary antioxidants, and binary antioxidants with GMS 

(100 ppm) addition into biodiesel and biodiesel blend B35. The effect was observed 

within 8 weeks storage period. The result showed that B35 did not have any significant 

impact. While in pure biodiesel samples, B100-bi and B100-bi+GMS had a slight 

difference in the results of oxidative parameters. B100-bi showed the best result in 

induction period and kinematic viscosity. Rancimat test showed 170 hours for B100-bi 

and 168 hours for B100-bi+GMS. While B100-bi+GMS indicated as the best additives 

in term of acid number, iodine value, and dispersion test. For that reason, the addition 

of surfactant into binary antioxidants showed similar performance with B100-bi but 

with slightly better solubility. 
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