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In the procedure of domestic medical radioactive self-disposal, there are many requests of supplementation and
difficulties on the screening process. In this regard, presentation of basic guideline will improve the work
processing efficiency of medical institution radioactive waste. From 2015 to 2016, We reviewed and compared
a supplementary requests of domestic fifteen medical institution radioactive self-disposal Plan & Procedure
manual. In connection with this, we derive the details of the radioactive waste document based on the relative
regulation of nuclear safety Act. The representative supplementary requests of Korea Institute of Nuclear Safety
are disposal method of non-flammability radioactive waste, storage method of scheduled self-disposal waste,
the legitimacy of self-disposal and pre-treatment of self-disposal, reference radioactivity of disused filter and
output of storage period, attachment the evidential matter of measurement efficiency when using a gamma
counter. Through establishing a medical radioactive waste guideline, we can clearly suggest a classification
standard of radioactive nuclide and the type of occurrence. As a result, we can confirm the reduction of
examination processing period while preparing a self-disposal document and there is no spending expenses for
business agency. Also, the storage efficiency of facility will better and reduce the economic expenses. On the
basis of this guideline, we will expect a contribution to the improvement of work efficiency for officials who
has a working-level difficulty of radioactive waste self-disposal.

Medical radioactive waste, self-disposal
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Fig. 1. This figure is a Details of medical waste disposal company.

Fig. 2. This figure is a Contract document.
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Fig. 3. This figure is a Radioactive waste mensuration method and container.
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Fig. 4. This figure is a Radioactive waste storage container.
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1. A2 B37|7F A= (1-125) - N F2 TE O] ARV 59 ARESE 3lFof| Sl ATt 3
7R 9 B 7 A A 1-125 AP 0] ¥R ) 7Fetet.
7|22 AHE Y, Y YA D HIAE =5 IAZ AA - g2 A= Y IS Al egt gho &2 Ag it
slojo} T(Fig. 5, 6, 7) - W w755 w17 i S 7P A A= 20161 2
© 229 WA A2 FrhE
2. A2 B 7F AE(1-1259)) - H2E oA AT 197 T A EHEV | R EH &
YA R W EA mE gl g vEer ) IV SRS Y kb s kE S s
A AJ8lo1ok Sk (Fig, 9). Uslo] APgEITE B A2 A A 20154 157] 58 20161
187|747 0] 87] BaE FeRe waaE o s AMsar),
3. HUe BT A o2 WS A gFto] Hrhak Paks Hmo] AR H<
ARg-717bo] kR E vl 7| L o] A} 2] B o R =rgsl 7FSAI(S/F) 1.281 5 A-8-5t A s AE 5= 4
$-7]20i= MCA SYSTEM -2 LSC 2472 olgsto] 5 AT (H W Ak 5= (Ba/g) = BIEAFs(Ba/g) x 1.2)
el whalo] R ARRE|QIT). Hi 7] A u] o] ARg A2of| u} - A 2P 131 HFH St B ARA A 2 A3
2 1B} Al EFe] B 0] AR HFAlS Eslo] BT 29 B F HY3 =& Sich
B0 Babr|7ke] S8 Zhass ATk Fig. 9, 10, 11).
ME Y HII=Z S0 OE 2&I2H &4F
1. SAMEHIISE 22012 84F Tz
Il BEH 2N
= ’ Hol2
- —.tube
I-125 - KITEE (100test) 2 22 ,
[ = - —.poly vial
(TSH BME) |-testEZ 2H s st2A2] £ 4HE HAot HOII — vial
-.['*F]-FDGZ 24 ~ vial
F-18 - 871 121g F-188 =2HlaMl 2= Dose calibrator2 =& ol —.syringe
™ 185~555MBq2 ETHIH =AM —.needle
- 2# gAE HEL&9 GeneratorlAd 2 VialE 0|2
_ Tc-99m=EE — vial
Tc—99m _ T
-Tc-99mE 2t 0lA MOPst E& -.syringe
(Bone Scan) .
- 2Hl&0MH 1cc SyringeZ 7TA0MBqE =Hf —.needle
— ETHHH F=MFEAM T 3~4AZF 220 2AD
-S4 HENA JIE=SE
=131 Ry |
—~ET0HA =M 7.400MBqE =7 S0 =
- AN YHEZFE Edicio SAMH 2Y¥ S22 HIE 0l 20| 9X 2=C0H Oe
needle, vial, syringeS2 WEH 0|0 20 2US S = TOHLH
-. JdeiU 2ol moag 5l i MEFEE J|ECc= B3D|2tg AHEBIEO

Fig. 5. This figure is the inspection method of each radionuclide.
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. BEE NEE ¥ BLEVIE ER

ag | w2 2N NEE HALHIIE BR
I-125 | B0.2d |TSH ZME 5.15%10° Bg |vial, tube, ZDF
F-18 | 1.83h |F-18-FDG(Wnole Body Scan) | 5.55%10° Bq | vial, syringe, needle
Tc-89m | 6.02h | Whole Body Bone Scan 7.4x10° Bq vial, syringe, needle
I-131 | 8.0d |Thyroid XI& ¥ &Y, 7.4x10° Bg | &0H. BYH

. BEE TLARJIEY FNssE HYE

« 9 HE & BlAHS ZAES E I8 B2 2o HE M85 ZAYE JeEEl
« 2@J|2 &4F )| Safety factor(1.2)8 3510 AEELL

El H)IE EF F3H(g) YAisE(Ba) YAssZ(Ba/g)
Tube 2.56 8.14x10° 3.18x10°
I-125 Poly Vial 8.07 8.14x10° 1.01%10°
Glass Vial 15.00 8.14x10° 5.43x%10?
Vial 13.50 5.55%10° 411107
F-18 Syringe 222 5.55% 10" 2.50%10%
Needle 0.74 5.55%10° 7.50%10°
Vial 14.59 7.4x10° 5.07%10°
Tc-99m Syringe 2.22 7.4%10° 3.33x%10°
Needle 0.74 7.4%10° 1.00%10°
S0 1.80 7.4%10° 4.11%10°
I-131
EEH g s T

Fig. 6. This figure is the type of radioactive waste, radionuclide usage and radioactive waste radiation dose.
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ha
1%
0b

= HIIE 378 22|12 &3

J.1-125 HJ|IE SRE 240 UE
= MEZ5l= In-Vitro kit

2 3 Tests Activity
TSH 100 T 3153 kBg 5.15E+3 Bg/test
Free T2 100 T 310 kBg 3.10E+3 Bg/test
T3 100 T 172 kBg 1.72E+3 Bg/test
CEA 100 T 582 kBq 5.92E+3 Bg/test
a-Fp 100 T B14 kBq 8.14E+3 Bg/test

EANKH ASS= A E JIE B gAEE A= AN MESE= B2 YA=YE J|ES=2
1 test B0 BIIS0D NESH 22LE &FEO.

@ 1=125 tube
| tubeS LA= 8.14x10°8q
|tuped RBH 2.56g
| tube® LAHEEE() 3.18x10°8q
| I-1259 2] 60.2 days
LHHE = 2Ms=sE() 100 Ba/g
'_ JHEX|(Safety factor) 1.2

D E&J|2HLE

I=L(1/2r

_nWL)  1n(100/3-18 x10°)
=12 In(1/2)

D EE HEY Activity

cn MAIF Activity = 100 By'g

s §EY Activity?l LM 1= 2 WOIA 27|

: NEX (Safety facto)S ST HI|ZQ L@ vy

—346

= Togo3 %

n

Al

N=400:1.2=5.00

~ 21 599 2H2HJ|, S 360.5480] EHoIEE E&4J|2HE H4 1182048

Fig. 7. This figure is the storage period calculating formula (I—125).
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C Tc-99m BDIE EFE 220[2 4F

T Tc-99m vial

vialdl $AEE

74x10°8q

vial 8 H9 23

14,589

'u"I&[-:'J IEI! -tl}‘lé' % ¢ “u}

5.07x10'Ba/g

Te-99me g2

6.02hours

HxEts gits s2()
&R (Safety factor)

Q SRS

I=]1/2)

100Ba/g
1.2

_nlIR) _ pafa00/507x10)

")

=131
=——=18.05
n o 8.9

N=1§9%x12=22.14

n(1/2)

b: 3% 459 Actwty

[ :o W% Actaty = 100 Bqlg

n 059 Actylt LA IZ # WA B2

N : bS] (Safety factor) S S8t H2[29 W W)

L9 2274 93], 513691 AlZ0| Q022 EAJ|UE HL 5TE

Fig. 8. This figure is the storage period calculating formula (excluding 1-125).
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Oh HEH 222 &E

+HIE2 GHO ME2I|2H SO AZ2E &T0H St M0 BIFEHC
+DAE 2 HI (& 2 1A 22 Je2 20164 28 222 WHHCE ZIIE,
A2 J12HH S Eols AHZI1HCE 20158 127156 20168 12JIMAS )] B1E £8
P00 IHMSECE HUEH
«|EE HHS HEG B LAs ST THHE ASTS/F) 1.2H18 H26lH
MEE g8 ZESETZ FE0.(EH U 2As s(Balg) = HIZAMS(Balg) x 1.2)
|2 72 SPECTZ 2| E47lg9d PET-CT&
o = Tc-99m I-123 I-125 [-131 F-18
AN2IIZ F0 MaE
III‘-r-iBa}I 20 nse 6,740,993 30,687 | 249.0344 1,090,723 661,153
ZHEZLYE: 99.90% (2222 M =X IH)
bl itE 1.00e-07 | 1.00E-04 | 1.00E-04 1.00E-04 1.00E-04
HEH HAETMsE HAMEE x 20 HME x 2HS ZEE
Bq| 673.425.20 | 3,065,631.30 24,878.54 | 108,963,227.70 | 66,049,184.70
HME . (SEFER, TNSEEY 7S ASTEN [E HES HEE Radiolsotope, 32(5), 260-269
(1983))

Fig. 9. This figure is the basis of calculation for a disused filter storage period.
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Z) HEPA Filter 22212 &

Hi21&€H 22 SPECT& HE2I E2LI=AE PET-CT&!
= = Tc-99m -123 -125 1-131 F-18
HEPA Filter 2 Xl(g) 13.000 13.000 13.000 132,000 13.000
Frame H2I2t 2M(g) 10.500 10.500 10,500 10.500 10,500
HI 2 A= (Ba/g) 64.14 291.96 2.37 10,377.45 6.290.40
(HIEE Olargtibsa/ =573.425,2/ | =3.065.8631.3/ | =24.878,54/ -108,963.227.7/ | =-65.049,184,7/
Frame HI2IE FH(g)) 10.500 10,500 10,500 10.500 10,500
M=ol gy Dl{day) 0.25 0.55 G0.20 8.00 0.08
hours &.02 13.2 1.83
TE W ZAEES R - eana
(At % 1.2 H=x 76.96 350.36 2.84 12.452.94 7.548.48
=2E)
IHHE ddE=k 100 100 100 10 10
I=la{1/2)"n
0.262 =1.254 3.5680 -7.127 -5.627
In{l/1a) =LMN{100/f =LMN{100/ =LH{100/ =LN{10/ =LM{10/
76.98) 350.38) 2.84) 12,377.45) 7.548.48)
In(1/2) =-0.693 =-0.693 -0.693 -0.893 -0.693
n=In{l/la)/In(1/2) -0.378 1.809 -5.136 10.282 9,560
S22 (&) -0.095 0.995 -309.208 82.258 0.729
Fig. 10. This figure is the storage period formula by each nuclide (waste Hepa Filter).
@ 2 Filterg 2272
o188 22 SPECT& HiJI 2iT=g4 PET-CT&!
e = Tc-99m [-123 -125 [-131 F-18
PRE Filter 2 &< 1.007< 3411 ZANIts 117.397¢ 1.064<
HEPA Filter 2 =D 0.995¢ ZANN=s 82.258¢ 0.729<
Carbon Filter 22< 0.359¢ 1.989< ZAIts 1.027<
Charcoal Filter 22 748214

« 20 1182 0| LBHHDIEE H& Jts(2W 117.3972)

Fig. 11. This figure is Storage Duration of each filter by nuclide.
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HEM. A=E YAYH TS KA 7t0|=afRlof 23t m A

34 YAS EY Al B

7 h2 el o[ 83 WAL T 7 0] 7|2 AR S0l A [CPMIEHSHE [Bal ekl $HFoks 3148 S35 Sl A5 E
£ FUAR P PRS- WA S USITh A U712 A A R BRI YRS S e 4 e S ) 1 8l
T 58 FTHARE AAste o ghthk(Fig. 12, 13).

RiaCalchls 1480
=13
HIZAL v Counter=E - 438 . 2% =73 =2 - 39.8%
— 39.8%= == Al=E.
Cr—5i
HIZAP v CounterE= 0 7% AFE
THIZIA ==
| The radinmuelides listed below can be measured with 1480 WIZARD |
| |
[ m it bl Fineray K. Halll livw Coverage  Low. W High W. Res. rnemtalk |
| |keW] | %) | Ieimaairs | | |keW | [ke'¥] [*%) | %] |
I 1 1-125 > wd 1445 o7 25 SR |
| 2 Co-57 22 O 80 g [ |
- 5 20 T 67 B ] <, (e
| L L5l ¥
| i 1-l2 K] | L 1. 4%E+11 "My x4 e LML |
| 5 LT 559 21 2014 31 |
| n N 195 Wy 1 iwin L3590 95
i A 195 n2 a0 4.7 A |
| R Ba- 133 156 55 o T | v | i
| 9 Ba-139 Lt o 1.38 g7
|
(1] Br-77 245 2 Ty L
: 11 Cu-47 1297 TG 1o 1 () 1 50 !
12 Wl N 22 ri | 11034 Ié iz
: 13 Ce-141 145 o T80 125 167 !
4 Co58 ETT 05 1711 7 By '
| 15 Coso 1312 28 LG21EAR, | bl 1450 13 0o |
| 16 Ce134 705 30 18063
: 17 Ca=137 [ ) 2 63E+05" 25 B [T
1] Ex-171 o 6 Tead il
| 1o pas AT 48 1.83 453 S67T TR
[ 20 Fe-2% 1292 22 1071 120 (RTL 13 0005 |
| m  cess 185 o T8 3 |
[ 22 el 1 5% 147 1m0 RO r' | 163 I
| 23 Hg203 279 70 1126 e [
| 24 iz 159 B 13.3 B |
| 25 11 160 & 193 54 T (R |
| 26 In-I111 245 B3 6.7 | BT |
| 23 le-114m 10 12 1188 ([ 210 |
| 28 K-42 1525 15 12.4 | 201 180 |
| 29 k-4 an 42 22.6 52 |
| 30 Na-22 511 o] 2 2TE+M 37 |
| 31 N5 s 30 Bl = Bl |
| 32 h-203 279 ] 52.1 o8 |

Fig. 12. This figure is Gamma counter measurement efficiency by manufacturer.
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M £3 HS)| &2 o el L, =
ose CalibratorflA TnCi2l 1-131 SampleE ZHFHM 1000ccE BeakerMl 542 = PipetteE
IS5t 1ecS ==al Tuli/ecdt Bl Chal 1 pCifecE Hatl SF= lccs S45 3
ccE HEIH Sanple 2 2| Activity= 0.5uCifccdt =ICH &2 ‘::'!EEE i S4E HE
F=atd OfHel ', 1) 22 dctivityE 2 Sanples Bt = QUCH
+H. 1) Sanple Activity(h,)

Sanp | e 1 2 3 4 5 B f B 9 10

detivity(pCifecd| 0500 | 0,500 | 0500 | 0,500 | 0,500 | 0,500 | 0,500 | 0,500 | 0,500 | 0.500

ol Gawma CounterZ OIZGIH z=2F 1HA W5l H===(R (HIZ 7T
2l

0l4E SampleE 2
= OICH Hlaeml B S FE A& AotivityE As pCi2td ﬁf@ 2ZMAEE HE2 E22 LS
ZCt
o R,(CPM)
HEI EE =——————————— ———x 100%
A\ =37 =107 By p ) < 80\ CPMY CF5)
=45x10 % By 4,(%)
+H. 2) Sanple H==E (Ry)

Sample | 2 3 4 b B T G q 10
AaS | 404032 | $30BEED | MEBZER | MMEEB3Z | 43DIERE | GADGDES | G4BMBAQ | 4R0RPDY7 | GADFERE | G47S7RS
B k5 365 21 24 3 315 29 335 g i3
B, (hs) 2F B, 2)9 (R)Z &2 A2 0Z6HH HED 282 6l B, )0 22 B

o 39,850 =ICTH
8, 3) MSD &2
Sample 1 2 3 4 g i i g 9 10 wn
f=d
EX
J:“E.:.] 404% | 39.6% | 40.1% | 40.2% | 39.5% | 39.6% | 40.3% | 38.7% | 39.7% | 40.3% | 3945%
=

Fig. 13. This figure is Gamma counter efficiency by self-measurement.
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928 YALGH7|Z XtARiE 7to|=2elof 2ot nE

3.5 AAXE oE m7 22 MELY 1. AA AR A4
O 77l A AAYSH= 718 A5 4ol 23 WAt
#|7]=0] Aol AW, A W Ee R R w4 A7) B2 01| of| AR&F} 7] WLl =AJo] Yrat vkghy| 7} &
Il AE O], A7zl FAH o= AN EA] 2 75 © A S ALEEL T, AR EF TS} Lol A 20] Wl T o] up
ZPEAE . AT e ol s E A g ur R Bastel thy|7e] Bk B4 W2 7|23
WS 2AR theat e ok =SSl OJ = WAks a7t -olsttt. of uf WAEh= w7 =2
AE 7=} S Aol Q25| 7= o) 7] &= Bk A A o] 7F
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Fig. 14. This figure is a description entry (legitimacy of self—
dispose).
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Fig. 15. This figure is status table (Radioactive waste self—disposal).
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