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Development of Water Hyacinth Drying and Sulfur
Fumigation Chamber for Ban Sang Community

Ban Sang Sub-district, Muang District, Phayao Province
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Abstract: This research is to develop a Water Hyacinth drying and sulfur fumigation chamber for Ban Sang
community, Ban Sang Sub-district, Muang District, Phayao Province. The objectives of this research are to
reduce the time of drying process and sulfur fumigation process done in the Ban Sang community. The dried
water hyacinth obtained from the chamber with its automatic control system has met material requirements for
the communities’s use. The automatic controlsystem uses electronic devices and a microcontroller to control
temperature and drying time.

This research found that the optimal conditions for drying and sulfur fumigation are drying under the
temperature ranging from 70 — 80°C for 4 hours and then fumigated with sulfur dioxide at temperature of 70 °C
for 1 hour. The obtained products are dried and whitened similar to the products produced by
Ban Sang’s method. The weight of dried water hyacinth is 106.67 g similar to the dried water hyacinth produced
by Ban Sang's method. The drying and fumigation time by the chamber is 5 hours, compared to
Ban Sang’'s method which requires 5 days.

Keywords: Drying chamber, sulfur fumigation, Water Hyacinth
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Figure 3 The feature of water hyacinths drying and sulfur smoking chamber
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Figure 4 Diagram of drying and sulfur smoking chamber
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Figure 5 The feature of drying and smoking chamber
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Table 1 The drying and smoking process of Ban Sang community, Ban Sang Sub-district, Muang district,

Phayao province

No. Process Picture Detail

People prefer drying by sun
exposure on the roof. Time of drying

is about 3-4 d
1 Drying by Sun exposure is abou ays

Sulfur smoking is operate in cement
pipes 100 grams of sulfur (for 4,000
stick of water hyacinths) is put in the
bowl and put under the pipe. The
5 Sulfur smoking time of smoking is about 1 day (let
the smoke of sulfur out before

collecting)

Water hyacinths which  have

passed smoking process are

Drying by sun exposure brought to drying by sun exposure

again for 1 day before weaving

Dried and smoked water hyacinth

can be weave into bags
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Table 2 Problem summary of drying and smoking from Ban Sang communities, Ban Sang Sub-district,
Muang District, Phayao province
No. Process Problem Correction
1 Drying by sun | Drying in rainy season takes longer time to | Use oven to dry in rainy season
exposure dry
2 Sulfur smoking - Smoking in rainy season is operated 2 | - Make sulfur smoking cabinet

sulfur odor

times (normally smoking is done once only)
- After sulfur smoking, there are carbons
remaining from the process which cannot | -
be reused, because these carbons have
remaining, people have to
dispose them in the forest which because

environmental pollution

to protect the sulfur smoke
releasing
Reduce carbons disposal
which has the odor of sulfur
remaining
- Reduce the smoking time in

rainy season

prevents the

sulfur

- During the smoking process, people

always cover the pipe by plastic, this plastic

because sulfur smoke is reek, in addition to
more smoke releasing make the color of

water hyacinths not real white

smoke

releasing,
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Table 3  Weight of water hyacinth which were dried at the temperature of 60-70 °C at 4, 6 and 8 hours
Time 1 2 3 Average
Remark
(Hours) (grams) (grams) (grams) (grams)
4 520 g 530 g 540 g 530.00 g has moisture
6 410 g 440 g 430 g 426.67 g has moisture
8 3209 3309 3109 320.00 g has moisture

(Remark: weight of raw water hyacinths before drying is 1,000 grams)

Table 4  Weight water hyacinths which were dried at the temperature of 70-80°C at 4, 6 and 8 hours

Time 1 2 3 Average
Remark
(Hours) (grams) (grams) (grams) (grams)
4 120 g 11049 120 g 67.116 g no moisture
6 100 g 11049 100 g 103.33 g no moisture
8 100 g Ng 100 g 96.67 g no moisture

(Remark: weight of raw water hyacinths before drying is 1,000 grams)

Table 5  Weight water hyacinths which were dried at the temperature of 80-90 °C at 4, 6 and 8 hours
Time 1 2 3 Average
Remark
(Hours) (grams) (grams) (grams) (grams)
4 100 g 11049 100 g 103.33 g dry and crispy
6 100 g Ng 9% g 95.00¢g dry and crispy
8 9% g Ng 80g 88.33 g dry and crispy

(Remark: weight of raw water hyacinths before drying is 1,000 grams)
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Table 6 Comparison between method 1 (drying first and then sulfur smoking), method 2 (drying and

sulfur smoking together) and method of Ban Sang communities

) ) Water hyacinths which drying
) Water hyacinths after Water hyacinths after sulfur )
Time ] i ] and sulfur smoking by Ban
drying (moisture removal) smoking
Sang’s method
4 hours
6 hours
8 hours
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Table 7 Dried water hyacinths weight from method 1, method 2 and Ban Sang communities’ method

Average weight ( gram : g )
water hyacinths which water hyacinths which Water hyacinths which

Time

drying first and then drying and sulfur drying and sulfur

sulfur smoking smoking together smoking by Ban
(method 1) (method 2) Sang’s method

4 hours 106.67 116.67
6 hours 93.33 103.33 110
8 hours 86.67 96.67

(Remark : weight of raw water hyacinths before drying is 1,000 grams in all conditions)
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