
經超音波處理的結果發現產氣有明顯的增加，從平均1,208(L)提升到2,219(L)，明顯看到產氣提升率
大於10%、SS提升5%以上、VSS及TCOD去除率也提升約10%。說明生廚餘適合使用超音波震盪進行處
理。

In this study, two kinds of kitchen waste were used, they are raw kitchen waste

and cooked kitchen waste, with the former usually contains high cellulose contents.

Characteristics of raw and cooked kitchen wastes are shown in Table 1. The

operation was to use a parallel process which contained two identical two-phase

digestion systems and maintained at a thermophilic temperature (55°C). The only

difference in the two processes is whether it has been subjected to ultrasonic

pretreatment or not. Technical information of the ultrasonic unit is shown in Table 2.
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(A) The operation flowchart
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Ultrasonic parameter Value

Frequency (kHz) 20

Material
Titanium alloy/

stainless steel

Probe diameter (cm) 5.0

Ultrasonic power (W) 500

Size (cm) (LWH) 120110200

Weight (kg) 165

Operating voltage 

(V)
220

Effective volume (L) 4.0

(B) Raw kitchen waste for ultrasonic pretreatment test

The result of ultrasonic processing revealed a significant increase in gas

production, from an average of 1,208 (L/d, w/o US) to 2,219 (L/d, w/US), as shown

in Fig. 1. with more than 80% increase in the daily gas production. In the removal

of SS, it was increased by more than 5% and the removal of VSS and TCOD are

also increased by about 10%. It shows that raw kitchen waste is suitable for

ultrasonic pretreatment.

(C) Cooked kitchen waste for ultrasonic pretreatment test

The results of ultrasonic processing for cooked kitchen waste showed that there

was no significant increase in gas production, from an daily average of 2,718(L/d)

to 2,780(L/d), as shown in Fig. 2. The control in the picture is a system without

ultrasound pretreatment, and the results show that cooked kitchen waste is not

suitable for ultrasonic pretreatment due to fast hydrolysis and can cause a sharp pH

drop and subsequent system failure.

(B) Side view of the mobile two-phase anaerobic digestion system

Conclusions
1. After ultrasonic pretreatment, biogas production of raw kitchen waste could be

increased by more than 10%.

2. Cooked kitchen waste is ready to acidify, and if it is pretreated by ultrasound, it

will lead to system instability and possible failure.
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(A) Substrate characteristics analysis

Because raw kitchen waste is mostly uncooked fruits and vegetables, a higher

moisture content can be found in raw kitchen waste, with lower TS content, as

shown in Table 3. Nevertheless, both substrates have high VS(%TS) contents (about

83%). One thing can be sure is that both raw and cooked kitchen waste are rich in

organic matter, and are suitable for the use of anaerobic digestion for biogas

production.

The average contribution to COD of the cooked kitchen waste is 1.44 g COD/g

TS, and is higher than that of raw kitchen waste (0.97). Possible reason reason is

that cooked kitchen waste contains carbohydrates, proteins, and oil during the

preparation of meals.

Parameter Raw kitchen waste Cooked kitchen waste

SS (mg/L) 13,961 28,613

VSS (mg/L) 10,916 25,716

TCOD (mg/L) 31,864 47,862

Kitchen 

waste
MC (%) TS (%) VS (%TS) g COD/g TS

Raw 83.08±2.29(n=4) 16.92±2.29(n=4) 83.42±0.87(n=4) 0.97±0.23(n=4)

Cooked 74.33±1.49(n=4) 25.68±1.49(n=4) 83.99±5.83(n=4) 1.44±0.15(n=4)

Table 1 Characteristics of raw and cooked kitchen wastes 

Table 2 Specifications of the Ultrasonic unit 
Fig. 2. Comparison of daily gas production for cooked kitchen waste with and without 

ultrasonic pretreatment
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Fig. 1. Comparison of daily gas production for raw kitchen waste with and without ultrasonic 

pretreatment
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Table 3  Average characteristics of the feedstocks and standard deviations


