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GREEN SYNTHESIS SILICA
NANOPARTICLES (SI-NPS) DARI
EMPTY PALM FRUIT BUNCH
(EPFB) ASH   



TUJUAN PROJECT
Ekstraksi dan Karakterisasi Silica dari Empty Palm Fruit

Bunch (EPFB) Ash

Produksi  bio-silica  hingga tingkat Kemurnian mencapai  98

percent

Produksi zeolite catalyst : use in upgrading bio-oil

Produksi bio-based amorphous silica / Silicon Dioxide (SiO2) :

nano Biosilika dengan surface area 150 - 600 m2/g sebagai

photosynthesis enhancers

Dedicated high quality carbon offset project : potensial nilai

tambah ekonomi di pasar karbon (carbon sequestration)



Research on Role of (EPFB) ASH Oil Palm

Chemical Composition of EPFB ASH

JUSTIFIKASI RISET/PROJECT

Silica (Si02)  highest value in EPFB ASH



Research on Role of Silica in Oil Palm

Agronomy 2022, 12, 413. https://doi.org/10.3390/agronomy12020413

Chlorophyll a content (A) and net photosynthetic rate (B).indicate significant differences in silicon
accumulation at 0, 60, and 120 days after treatment (DAT) in oil palm

JUSTIFIKASI RISET/PROJECT



Research on Role of Silica
( running evidence) - 2023/2024

JUSTIFIKASI RISET/PROJECT

ROOT DEVELOPMENT AND CHARACTERISTIC IN RICE ROOT DEVELOPMENT AND CHARACTERISTIC IN OIL PALM

nano
biosilica

Urea :
NPK

Urea :  NPKnano biosi l ica

mekanisme f is iologi  biosi l ica



METODOLOGI

Extraction of silica from empty palm fruit bunch (EPFB) ash using calcination as
the pretreatment step for the ash 

The observations show that the probability of finding silica in EPFB ash



METODOLOGI RISET

PEMBUATAN NANO COMPOSITE UNTUK NANO FERTILIZER : Green Synthesis



METODOLOGI APLIKASI : nanofertilizer

Delivery, uptake, translocation, and biodistribution of nanofertilizer in plants.

measuring
photosynthesis

rates

main product : BOOSTER PERFORMANCE



METODOLOGI CARBON SEKUESTRASI

System boundary for LCA analysis Li fe  cycle  inventory data

a The yield of  palm oi l  i s  assumed as  5  t/hectare (Szulczyk and Khan,  2018),
     the carbon footpr int  of  oi l  palm plantat ion is  obtained from the l i terature (S iregar  et  a l . ,  2021);

b The data is  acquired from the l i terature (Heng et  a l . ,  2018);
c  The data is  acquired from the EIA (EIA,  2022);

(Su et  a l . ,  2023.  Co-product ion of  biochar  and electr ic i ty  from oi l  palm wastes  for
carbon dioxide mit igat ion in  Malaysia)

co Benefit : Carbon Market  and Circular economy 



Prototipe

Publ ikasi  :  
b iosi l ica  fert i l izers  on the state of  the art
in  sustainable oi l  palm 

Haki  & Paten :

BIG PICTURE PROPOSAL

2025
2026

2027

Luaran:

Biaya :

Produksi  produk
Implementasi  Inovasi
Project  karbon

Scalabi l i ty  Product

369.000.000

EPFB S IL ICA :  From ASH to  CASH
Nanotech offers  a  range of  s i l ica  der ived from EPFB
for  var ious  appl icat ions.  Under  our  brand,  BGA-
SILICO ,  the fo l lowing range of  EPFB s i l ica  are now
avai lable:  Hydrophi l ic ;  Hydrophobic
;Superhydrophobic;  Oleophobic  ;  Ant imicrobial
;Aerogel .

549.000.000 1.000.800.000

Circular  Economy

high qual i ty  carbon



GANT CHART RISET

awal semester tengah semester Akhir semester

Calcination of 
EPFB Ash

 Analysis of EPFB Biomass
Weight Loss

Characterization of
EPFB Ash and
Produced Silica

 Silica Extraction



LUARAN PROPOSAL

Ekstraksi dan karakterisasi Silika dari abu tandan kosong
produksi  bio-nanosilica fertilizer
Evaluasi bio-nanosilica terhadap pertumbuhan dan perkembangan (aplikasi prosedur)
Evaluasi bio-nanosilica terhadap hama dan penyakit (aplikasi prosedur)
Evaluasi bio-nanosilica terhadap efisiensi ekonomi

ECONOMIC EFFICIENCIES

No  Content
         Productivity1.

2. Oil Palm price
3. Total Income
4. Profit
5. Deviant
6. Cost per kg of oil
7. Profit per kg 

NON FINANSIAL DAN FINANSIAL green growth



RENCANA ANGGARAN RISET






