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Abstract

Ban Pho Ngam Community in Prachantakham district, Prachinburi province grows
bamboo and has acquired local wisdom in producing bamboo handicrafts. Throughout
the manufacturing process, the community handicrafts generate much bamboo waste
such as bamboo scraps, bamboo stumps, and poor-quality bamboo stick scraps. In the
past, the community used a variety of techniques to dispose of bamboo waste, including
crushing and mixing with soil for fertilizer, but most of the waste will be eradicated
through the burning method. This had a pollution effect and would impact community
health in the long run. This research aims to find a model for bamboo waste management
to enhance the Ban Pho Ngam community through participatory engagement procedures.
There are 1) visiting and investigating local concerns, concepts, and identities; 2) designing
a management model for bamboo waste; 3) educating the classification of the types and
sizes of waste bamboo powder; 4) mixing the bamboo waste with thermoplastic starch
to generate a product; and 5) establishing industry—community links. The result showed
that the community can minimize bamboo waste by classifying the shape and size of
bamboo fragments and then transferring them to a private manufacturer to make products.
While bamboo is processed into biodegradable food containers based on easy-to-form
thermoplastic starch, the Ban Pho Ngam community’s goal for the eco-product from
bamboo waste is realized. The product accommodates both local use and sales. Apart
from the container, bamboo waste fragments for sale are made available in two sizes
—-- 0.5 and 1.0 mm. The sales of this type of waste generate an income of 10 Baht/kg
whereas the factory can reduce costs in ordering bamboo waste by about 3,000 Baht/
month. The community has income from the bamboo waste while also reducing the
quantity of bamboo waste in the area. The product has a hardness of 25.3-28.7 Shore
D, and an impact strength of 4.0-4.5 J/m. Therefore, Ban Pho Ngam is encouraged to
establish a new value chain for bamboo waste in two aspects: 1) emerging communities
for new jobs in bamboo waste sorting and sale to the commercial sector; 2) communities
creating environmentally friendly food containers for local consumption and sale. In both
cases, the process of transforming waste into new products has the effect of changing
people’s mindsets. It provides an extra source of income while also reducing the quantity
of bamboo waste in the area. In conclusion, the waste management model may be
applicable in other communities.
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Figure 3 Bamboo waste from community enterprises; (a) Bamboo stalks, (b) Bamboo powder and (c) Bamboo leaves
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Community/Enterprise/Company Address

Joint operation In-kind

The Ban Pho Ngam Community Prachantakham district,

Prachinburi province

to be integrated in the partici-
patory research process with
the research team and the

community

- Materials and raw materials for
research such as bamboo, bamboo,
leftover bamboo powder, bamboo
leaves.

- Research area

- Accommodation for researchers

when visiting the areaq, etc.

Faculty of Engineering, Rajamangala | Pathum Thani province

University of Technology Thanyaburi

Design and trial molding of

products

- Forming tools

- Analysis tools
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Previous Value Chain
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v I negative effect on the |
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|~ Separate Send private factories to i > ::xg':;z;c:; waslel : e -
I patemsand I~ j produce products U approximately 10%. |
: sizesof'bambog; || = e e i e s et e e
I

New Value Chain

Figure 4 Value chain of bamboo waste management
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bamboo powder
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Blend with a speed blender
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surface treatment

- wash with water, 80 OC 1h
- 2M NaOH, 90 €
- wash with water and weak acid

- Check the pH

¥

Fiber of surface treatment

Figure 5 Preparation of bamboo waste fiber
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Figure 6 Size of bamboo powder; (a) 0.5 mm, (b) 1.0 mm and (c) 2.3 mm
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Figure 7 FTIR spectrum of bamboo source; (a) Community enterprise, (b) Chopstick factory, (c) Steam explosion and (d) Plywood
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Figure 8 FTIR spectrum of bamboo waste treatment; (a) Untreated, (b) Alkaline treatment and (c) beaching
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Figure 10 Thermoplastic product prepared from various size of bamboo waste powder; (a) 0.5 mm, (b) 1.0 mm and (c) 2.3 mm

Table 2 Impact strength and Hardness shore D of neat thermoplastic starch thermoplastic starch mixed with various size of

bamboo waste fiber

Thermoplastic starch Impact strength (J/m) Shore D
Non-fiber - 15.70
Bamboo size 0.5 RAAINAT 4.03 28.67
Bamboo size 1.0 HAALHAT 454 25.33
Bamboo size 2.3 RaALNAT 5.04 21.67
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Figure 11 The relationship between water absorption and water absorption time of thermoplastic starch mixed with various size

of bamboo waste fiber
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Table 3 Formulation of thermoplastic starchs (TPS/bamoo) prepared from tapioca starch and bamboo fibers of various content of

bamboo waste fiber

Samples Ratio of TPS/bamboo: Processing temperature | Forming at different quantities of bamboo
Tapioca starch : bamboo waste fiber : Palm oil (wt%) (degree Celsius) waste fibers

TPS/B10 65:10:25 160

TPS/B20 55:20:25 160

TPS/B30 45 : 30 : 25 160

TPS/B50 25:50:25 160
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Figure 12 Example of thermoplastic starch products from bamboo waste can be made using semi-compression process
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Table 4 Estimation of Cost per unit of using bamboo waste from

different sources

Source of bamboo waste fiber | Cost price | Cost price/month
(Baht/kg) (Baht/month)

The original source of chopstick 20-30 4,000-6,000

factory from northern part of

Thailand

Bamboo waste from the Ban Pho 10-15 2,000-2,500

Ngam Community
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