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Fig. 1. Geometric condition of experiment.
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Fig. 4. Effect of ozone about human body & animal.
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Table 1. Ozone occurrence level about MU factor (SPD: 100
cm, field size: 40x40 cm)

200 MU 500 MU 1,000 MU 3,000 MU 5,000 MU

6 MV 0.020 0.020 0.022 0.027 0.035
15 MV 0.021 0.019 0.023 0.028 0.037
6 MeV  0.022 0.024 0.025 0.032 0.040
9 MeV 0.022 0.024 0.025 0.031 0.041
12 MeV  0.021 0.024 0.026 0.031 0.043
16 MeV  0.022 0.025 0.026 0.032 0.042
20 MeV  0.022 0.025 0.028 0.032 0.046

Table 2. Ozone occurrence level about dose-rate factor (SPD:
100 cm, field size: 40x40 cm, 500 MU)

100 400 600 1,000
MU/min MU/min MU/min MU/min

6 MV 0.017 0.018 0.020 -
15 MV 0.017 0.018 0.019 -
6 MeV 0.018 0.020 0.023 0.024
9 MeV 0.018 0.019 0.022 0.024
12 MeV 0.017 0.020 0.023 0.025
16 MeV 0.018 0.020 0.021 0.025
20 MeV 0.017 0.019 0.021 0.025

= 0.1 ppm 0|5}
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Fig. 6. (A) Standard ozone level about atmo-
sphere, (B) Standard ozone level about in-
terior environment.
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Fig. 7. Ozone level graph about MU.
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Table 3. Ozone occurrence level about SPD factor (field size:
40x40 cm, 1,000 MU)
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Table 4. Ozone occurrence level about field size factor (SPD:
100 cm, 500 MU)

80 cm 90 cm 100 cm 110 cm 120 cm 10x10 cm 20%20 cm 40x40 cm
6 MV 0.022 0.023 0.022 0.026 0.029 6 MV 0.017 0.019 0.020
15 MV 0.021 0.024 0.023 0.025 0.028 15 MV 0.017 0.018 0.019
6 MeV 0.025 0.025 0.025 0.028 0.029 6 MeV 0.017 0.020 0.024
9 MeV 0.024 0.024 0.025 0.027 0.030 9 MeV 0.018 0.021 0.024
12 MeV 0.025 0.024 0.026 0.028 0.030 12 MeV 0.018 0.020 0.024
16 MeV  0.025 0.023 0.026 0.026 0.030 16 MeV 0.018 0.020 0.025
20 MeV 0.024 0.023 0.028 0.030 0.031 20 MeV 0.018 0.021 0.025
0.03 -
Table 5. Ozone occurrence level about energy factor (SPD: 100
0.025 cm, field size: 40x40 cm, 500 MU)
600 MU/min 1,000 MU/min
0.02 -
6 MV 0.022 -
§ 00151 15 MV 0.023 -
6 MeV - 0.025
0.01 A 9 MeV - 0.025
--e- 6 MV 12 MeV - 0.026
0.005 —— 20 MeV 16 MeV - 0.026
20 MeV - 0.028
0.00 T T T 1
100 400 600 1,000
MU/min
. 0.03 ~
Fig. 8. Ozone level graph about Dose-Rate.
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0.00 Fig. 10. Ozone level graph about field size.
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Fig. 9. Ozone level graph about SPD.

0.016 ppmo|RT HA 6%lA FHH 56%2] WIS Hr)
Aekgo] ZolAeE 2Fo] ol WHATE Flsliit
(Fig. 8).
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(Table 3). =8k 274 A background levels 2Hlgh A}
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(Fig. 10).

5) o=
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6 MVt 6 MeVE Hlszgt A3} Ak B Aol o.&
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Table 6. Ozone decrement with elapsed time (SPD: 100 cm,
field size: 40x40 cm, 500 MU)

Immediately 1 min 3 min 5 min 10 min

6 MV 0.020 0.019 0.018 0.016 0.016
15 MV 0.019 0.018 0.017 0.016 0.016
6 MeV 0.024 0.020 0.018 0.017 0.016
9 MeV 0.024 0.021 0.019 0.017 0.016
12 MeV 0.024 0.020 0.019 0.016 0.016
16 MeV 0.025 0.022 0.020 0.017 0.016
20 MeV 0.025 0.020 0.018 0.016 0.016
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Fig. 11. Daily ozone level variation of treatment room.
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Fig. 12. Kinds of the ozonizer.
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Abstract

Consideration about Ozone Generation in
the Treatment Room While Treating a Patient

Yong Kuk Kwak, Il Kyu Yoon, Jae Hee Lee, Suk Hyun Yoo

Department of Radiation Oncology, Seoul National University Hospital, Seoul, Korea

Purpose: Measure the ozone level in the treatment room while treating a patient so want to know the degree of
contamination caused by ozone occurrence.

Materials and Methods: Use the linear accelerator (Clinac 21EX, Varian, USA) with the ozone meter (series—200,
aeroQual, New Zealand) and water phantom (Wellhofer, IBA, Germany) is irradiated the radiation so that measured
the ozone generation level according to MU, dose-rate, SSD, field size, energy, delay time and put the ozone meter
in the treatment room actually while treating a patient so measured the daily ozone level variation.

Results: \While irradiating the radiation, degree of ozone contamination wasn't affected by the energy but mostly in
case of electron beam, ozone level was higher than photon beam. The higher dose-rate (0.016~0.025 ppm/hr),
the farther SSD (0.018~0.030 ppm/hr), the wider field sizes (0.016~0.025 ppm/hr), the more MU (0.018~0.046
ppm/hr), it occurred high ozone level. Ozone decrement according to delay time changed the background level
(0.016 ppm/hr) after elapsed time of 10 minutes from irradiating radiation. And daily ozone occurrence level in the
treatment room was below ozone standard level 0.1 ppm/hr (average:0.06 ppm/8 hr) but it could confirm that
ozone generation level was included the level (max:0.038 ppm/hr) above 0.02 ppm/hr which patient could
perceive.

Conclusion: Through ozone level according to variation of certain conditions, actually in the treatment room ozone
generation level didn’t damaged to patients or workers. Commonly peoples think that ozone was harmful gas but it
thought that small amount of ozone generation level while treating a patient was beneficial in the treatment room
through air purge action of pathogenic germ or virus sterilization.

Key words: ozone, treatment room, level, linear accelerator, ozone meter

82



