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Objective: Commercialize the process of silica sand 
(bio-silica) extraction from rice husk food waste. 
50 GWh/year of energy will be recovered from this 
process via its gasifier hot flue gas and used to achieve 
plant self-sufficiency.�

Plant Capacity: 
15,460 tonnes/yr 

of Silica

1. Fluidized bed Gasifier Reactor: Large throughput
compared to industry average

2. Silica Extraction process: Developed from a lab-scale paper

3. Multi-Effect Evaporator: Used for intermediate
product recovery and re-use

REVENUE $14.5M PROFIT :  $ 6M/year

IRR :  16.9 %

$750/tonne Silica

NPV :  $ 47M

  PAYBACK : 5 yearsSilica          $11.5M
Electricity     $3M+
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Dry Rice Husk  is ground to a bulk 
density of 160g/L then sent to a 
storage hopper that controls 
loading rate into the
fluidized bed gasifier  
at 750°C.

The Rice Husk ash is prepared for Silica 
extraction by reacting with excess 
Sodium Carbonate (Na2CO3) at 950°C 
to form Sodium Silicate
 and CO2 gas.

Solid sodium silicate powder is 
dissolved in water then reacted 
with CO2 in a jacketed tubular 
reactor to form Sodium carbonate 
and Silica.   

Silica powder is separated 
from Sodium Carbonate solution

 using vacuum filtration with steam. 42%
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Sodium Carbonate is 
recovered and sent back 

into the process

Na2SiO3
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The cleaned gas is 
compressed and 
converted to 
energy. 
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Plant Size: 100m x 166m
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ASH

Silica

Uses in Agrochemical, Food and Rubber Industries 

due to high chemical stability, absorption 
capacity, and anti-caking properties.

Respond to Silica Sand deposit shortage, 
and slow the global rise in Illegal Sand Mining. 

Re-purpose Agricultural Biowaste 
in high rice-producing countries. 

Novelty
Hot flue gas is cleaned by condensing 
86% of tar content into liquid form 
and passing the 14% leftover tar 
through a scrubber and 
filtration system.  

2500 kg/hr of soda 
ash solution at pH 11 

Reduce to pH 6 - pH 9 
according to global IFC standard 

Recover soda ash and 
reuse wash water 

 1 tonne/day of tar 
extracted from the gasifier 

Sell as water-repellent coating 
for boats, ships, and roofs 

2,000 tonnes/yr of
 CO2 release. 
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	Large throughputcompared to industry average



