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ABSTRACT

Purpose: Patients receiving high doses of radioactive isotopes for thyroid cancer treatment often require hospitalization due to
high external radiation exposure. Meals are provided, leading to food waste generation, which is sometimes managed using food
waste disposers. Given that shredded food waste is classified as radioactive liquid waste along with water, it is necessary to discuss
measures to reduce its volume. This study aims to investigate the difference in the generation of radioactive liquid waste when using
a food waste dryer compared to a food waste disposer. Materials and Methods: (1) The amount of water used per cycle with a food
waste disposer was measured ten times to determine the average. (2) The changes in tank levels during the period of food waste
dryer usage (June to December 2023, 61 patients) and food waste disposer usage (June to December 2021, June to December 2022,
101 patients) were observed to measure and compare the generation of radioactive liquid waste. Results: (1) It was found that an
average of 1.58 liters of water was used when processing food waste with a food waste disposer. (2) Comparing the generation of
radioactive liquid waste during the periods of food waste dryer and food waste disposer usage revealed an approximate reduction
of 8.96 liters per patient when using the food waste dryer. Conclusion: Using a food waste dryer instead of a food waste disposer
results in a reduction of radioactive liquid waste. Through this reduction, it is believed that it will be possible to alleviate the burden
of expanding storage tanks in medical facilities, reduce the amount of radioactive solid waste, prevent bad odors and pests caused
by food waste left around disposers, improve hygiene, and increase patient satisfaction. Therefore, the use of food waste dryer is
recommended.
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Algofl = 3 2 H7HA] 7] (contamination counter) LB 122 (Berthold Technologies, Germany)(Table 1, Fig. 1)@} S-2]=4}7] Titan
T-660 (Anaheim, USA), &4 2 71%7] Cara pcs-500D (Smart Cara, Korea) S AF-8-3HCH(Table 2, Fig. 2).

Table 1. The information about a contamination counter

Model S/N

Calibration Date Calibration Factor

LBI122 1115846137

24.01.29. 0.03

Fig. 1. A surface contamination counter is used to measure the dose of food left behind by patients hospitalized in the

therapy isolation rooms.

Table 2. The specifications of food waste disposer and food waste dryer

Food waste disposer Food waste dryer
Model Titan T-660 Model Cara pcs-500D
Company Anaheim Company Smart Cara
Country USA Country KOREA
Purpose food waste grinding Purpose Food waste drying
Weight (kg) 44 Weight (kg) 21
Power supply (V) 220~240 Power supply (V) 220
Speed (RPM) 2600 Capacity (kg) 5
Processing time (Sec/Cycle) 10~15 Processing time (Hr)M 4
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Fig. 2. An experiment was conducted using two types of food processing methods.
A) Food waste disposer B) Food waste dryer.
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Total amount of radioactive liquid waste
Number of patients

Generation of radioactive waste per patient = Eq.2

Table 3. The usage period and number of patients
Food Waste Disposer Food Waste Dryer
June 2021 to December 2021

Usage Period June 2022 to December 2022 June 2023 to December 2023
Number of Patients 101 61
A1}

10789] EAP7H R SAl S ks S79h A, ot 146.2 cps, EEHA}42.72 ops 2 SA7F 7] A E o)A Aol S E ot
+ S F3t(Table 4, Fig. 3).

Table 4. The results of the radioactive dose measurements for food waste

Sample Radioactive Dose Measurement (cps)
1 81
2 161
3 214
4 191
5 155
6 164
7 112
8 134
9 88
10 162
Mean 146.2

42.72

S 1)
| w)

Sample

N

[}
o
o

250

o
U1
o

100 150
Measurement (cps)
Fig. 3. Results from measuring the dose of residue left by 10 patients confirmed that radiation dose can be detected in
the food remnants left by the patients.
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Table 5. The amount of water used per cycle when using a food waste disposer
Sample Measures (L)
1 1.45
2 1.58
3 1.77
4 1.24
5 1.72
6 1.44
7 1.38
8 1.77
9 1.53
10 1.94
Mean 1.58
SD 0214

sample

2
1
1.5 25

0 0.5 1
Measurement (L)

Fig. 4. An average of 1.58 liters of water was used per processing cycle when using a food grinder to handle the food

remnants left by 10 patients.
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712 &t BAF 190 oF 8.96 kg2 AV AAH 7] =0] & A sh= A 0.2 LERTHFig. 5).

Table 6. The amount of radioactive liquid waste generated per patient during the use of a food waste disposer and a
food waste dryer

Total Amount of Radioactive Liquid Waste (kg) Number of Patients in Isolation Rooms Amount of Radioactive Liquid Waste per Patient (kg)
Disposer 40508 101 401.07
Dryer 23919 61 392.11

440

420

T 401.07
400 392.11

380
360

340

o] ] T T T
A B
Group

Liquid radioactive waste capacity [Kg]

Fig. 5. Amount of radioactive liquid waste generated per patient during the use of food waste disposer(A) and food waste
dryer(B). It was found that approximately 8.96 kg less radioactive liquid waste was generated per patient during the use
of the food waste dryer.
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