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Research Interest
OResource technologies for biomass waste
OPollution control technologies for solid waste
OLife cycle assessment (LCA) of solid waste system
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Outlines

O Lignocellulosic waste resources

0 Microbial immobilization with natural carriers

O Hydrothermal modification of lignocellulosic carriers
O Physicochemical properties of modified carriers

O Immobilization performance of modified carriers
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Lignocellulosic waste
I

[ A promising source for bioenergy
O Large amount of agricultural waste
O Less than 50% has been reused or resourced

Crop stalks generated per year in China

category Agricultural  Straw Str_aw Standard Sta_ndard coal
output (Mt)  factor generation (Mt) coal factor equivalent (Mt)
Rice straw 204.2 1 204.2 0.429 87.6
Wheat straw 121.0 1.17 141.6 0.500 70.8
2056 104 0.529 1131
In total 530.9 559.7 271.5
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Lignocellulosic waste

O Ethanol production from lignocellulosic waste
O Feasibility and valuable product
O Bottlenecks in lignocellulosic ethanol production
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ldeas for microbial immobilization

I
0 Microbial immobilization Is an important solution
O Biomass retainment
O Protection from inhibitors

O Natural lignocellulosic carriers
O Low cost, high strength, good surface property and
no inhibition
O Different kinds of lignocellulosic carriers show
different physicochemical properties

O Application of natural carriers such as rapeseed straw
on ethanol fermentation has been reported
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ldeas for microbial immobilization

I
0 Modification of lignocellulosic carriers

O Improving immobilization performance by modifying
structure, porosity and surface roughness

O Different approaches for modification
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Hydrothermal modification

I
O Experimental design

« Corn stover
TR .,
e Temperature: §§N e
e 190°C, 200 °C, 210 °C, 220 °C A N
e Reaction time: [ =i !
* 5 min, 10 min, 20 min, 30 min, 40 min Jﬁ
» Size (diameter): P
e 0.5cm,1.0cm,2.0cm S P | _ .
I
» Specific surface area ' RSINS
» Porosity property D m m 3 4
» Scanning electron microscope ¢ } L |
o Immobilization test : FLFUT-H-JWTEJW

with yeast and mixed culture
- 1. Reactor; 2. Thermocouple; 3. Salt bath; 4. Water cooler;
gy VXGRS S oo 5. Electric heating elements; 6. Temperature controller.
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Physicochemical property

I
0 Temperature effects on physicochemical properties
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Physicochemical property

I
[0 Reaction time effects on physicochemical properties
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Physicochemical property

I
O Physicochemical properties with different sizes
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SEM observation

1 Pictures of untreated and modified carriers

Untreated carriers Modified carriers
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SEM observation

1 Pictures of untreated and modified carriers

Bacteria immobilized Bacteria immobilized
on untreated carriers on mOdIerd carriers
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Immobilization performance

I
O Immobilization of yeast and bacteria
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Immobilization performance

O Fermentation performance with mix culture
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Thanks for your attention!
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