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Development of Laser Decontamination technique (VI)
— Normal pulse laser decontamination test —

( Technical report)
Y Fukui*, R.Ogawa*, H.Kondou*, K.Tanimoto*

Abstract

By irradiating the materiél surface with the laser beam, it is possible that the surface
is rapidly heated, melted and transpired. Laser decontamination technique which applies
this process to the removal of the material surface layer contaminated in the radionuclide
has been developed.

In this report, factual waste laser decontamination experiment using the piping of
the old Joyo Waste Treatment Facility was carried out for the purpose of applying laser
decontamination technique to decommissioning of nuclear fuel cycle facility. And, sec-
ondary product splash prevention test of a normal pulse YAG laser was carried out.
Main results are as follows.

(1) Factual wast decontamination test

It is necessary to decontaminate with the aim of 0.15mm removal depth in order
to obtain the decontamination effect to B.G. level, when the pollution piping is decon-
taminated using a normal pulse YAG laser. Conditions for efficiently obtaining 0.15mm
removal depth and 1.3kJ/em? irradiation energy density in the irradiation of 2 times
with 364W oscillator are 30Hz frequency, duty ratio 50 % in irradiation energy density
1.3kJ/cm? , and test piece mobile speed 30mm/s .

(2) The splash prevention of the secondary product test

For the purpose of the splash prevention of the secondary product, the small hood for-
splash prevention installed in the decontamination nozzle was made. As a result of the
test, the following were confirmed : That it does not scatter for the high position almost,
though it horizontally scatters in the wide angle, and that the part of the secondary
product scatters in the hood outside by reflecting in the hood. It is necessary to make
the hood with wedged structure and attraction mechanism for the ‘purpose of shatter-

resistant of secandary products.

*(Qarai Engineering Center Waste Management Section
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BTE 5,
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JNC TN9410 2000-015

6. BEIH

BHER. REEE. A5E—. BEA— V-V -KREEHFORREQ)(V -
F—REICET 5 AE & £ HE) PNC ZN9410 95-041 (1994.12) 2)
BHEK, BRAERE, 88— L -VREBHOBEREQ( —FHEEICH
§ % 8 T FUBR) PNC ZN9410 96-058 (1996.2)

BEREZ, 5. k-, AEFB L - FEBREY X7 ABMEWE PNC
ZJ1564 96-003 (1996.2) o

BHER, MIE-B, ABR, B8~ V- FREEMOFARES) (L —
FiR %R O M HEFER) INC TN9410 99-008 (1999.4)

BHER, MIE—F. OBHR. 5FE— LV - FHREZFTORRE@Y) (L —
HE — AMRFRBR & BT 54 0 & BE1L) INC TN9410 99-014 (1999.7)
BHER, MIE—B, ABF, BFRE— L —FIREBWH OFHFE(5) (£
W) B B HUER) INC TN9410 99-016 (1999.8)

HAYBHESF . V- — ZOHEEHCLILLLALDIOD

HEKRN S (1978)

AIAREE DL T P L KB B S (1976)

b=HEE: V-0t r s BEEMNRE#RX S (1990)

) Ol



K2 EESRBFOMET — %

B | B ~HE e || BB A | FEER ik R
N o (kcpm) {mm) {Bq) N o (kepm) (mm) (Bq)
204001 10. 09 50 38 1. 036+04 || 204024 10, 12 50 39 1. 64E+04
204002 7. 95 51 43 1. 22B+04 || 204025 1.5 50 37 2. BSE+03
20A003 2.01 51 34 2. T6E+03 || 204026 26. 7 50 39 3. 30E+04
204004 8. 36 50 37 6. 56E+03 || 204027 0.84 51 38 8. 06E+02
20A005 4,81 50 40 9. 97E+03 || 204028 3.7 50 38 4. 28E+03
20A006 5. 97 - 50 35 1, 31E+04 {| 20A029 2,14 53 37 2. 25E+03
20A007 19. 62 51 40 1. 72B8+04 || 204030 2 54 39 2. T1IE+03
204008 9,25 51 35 9. 63E+03 || 204031 15. 45 50 40 1. 67E+04
204009 11.13 50 39 1. 52E+04 |{ 204032 2. 62 50 36 4. 66E+03
20A010 7.81 50 36 7. 25E+03 || 204033 4. 14 52 37 4. 98E+03
204011 4.1 51 37 6.84E+03|I 204034 14. 15 51 38 1. 75E+04
20A012 5.52 51 39 3. 93E+03 )| 204035 3.87 50 40 4. 27E+03
204013 11. 67 51 37 1. 06E+04 || 204036 10. 34 50 35 1. T7E+04
204014 2. 28 51 39 2. 85E+03 || 204037 2. 74 51 36 5. 39E+03
204015 1. 04 51 36 1. 53E+03 [l 204038 13. 93 50 40 1. 81E+04
20A016 5. 49 51 40 9, 04E+03 || 204039 1.79 50 39 3. 04E+03
20A017 0. 93 50 37 8, 32E+02 || 204043 6. 93 50 36 8. 55E+03
204018 12. 13 50 38 1. T0E+04 || 204047 5.12 50 35 5. 67E+03
204019 2. 43 50 40 4, 98E+03 || 204048 30 50 40 2. 80E+03
20A020 0.94 . 50 35 1. 23E+03 )1 25A003 0,21 48 46 1. 41E+02
20A021 7.12 50 39 1, 38E+04 || 25A008 0.17 49 50 1, 02E+02
20A022 4, 81 50 36 3. 8BE+03 || 254011 0.2 49 49 1. 07E+02
204023 1.46 51 36 1.69E+03 || 254018 0. 44 50 49 3. 63E+02

ST10-000¢ OTP6NL ONI



®221TE ) BABRT - ¥

BRyjugf Tk TE5
AR muk | weme |77 | ewwE | wmonn | 7L E e
No. H AR
(i) (m/s) ® W ) m (am (am) om2
204035 Ar 30 30 50 10 440 350 0.5] 50 40 20
204004 Ar 30 30 50 10 440 350 0.75] 50 37 18. 5
204025 Ar 30 30 50 10] 440 350 1150 Yl 18.5
DF RIS _ GellliE300sec
BE A | GellIE 1= 2] it | B | BEE | BREEERE
No. me | B Co”’
(tum) (tum) (mm) (Ba) (Ba) | (Ba/g) | Ba/cm2 |
20A035 133.0] 0.12 0.16 0.28 14.27E+03|3. 21E+01] 8. 42E-01] 1. 61E+00
20A004 166.4] 0.11 0. 06 0.18_ 6. 56E+03|3. 94E+01] 1. 07E+00] 2. 13E+00
20A025 55. 91 0.08 0. 05 0.13 {2.68E+03]4. 79E+01| 1. 26E+00] 2. 59E+00
F|| ﬁ%
B BG FSET | IEREH| =R SN | 2ERR]| R | LE R 218 B 5t
No. {cpm) (cpm) (cpm) (cpm) (cpm) (cpm) (g) (g) (g)
. (net)| (Gross) (net)| (Gross) _
20A035 45 3870. 00 80 35 59 14] 42.53 | 40.65 | 38.14
20A004 54 8360. 00 117 63 58 4] 39.51 37.89 | 36.98
204025 55 1500. 00 250 155 72 17]39. 91 38.79 | 38.0%

- G10-0002 OTPENL ONF



JNC TN9410 2000-015

‘2379 AHRB/V —FiERART — ¥
HEBH BRI
s snntir yo| BBy | VAR ES )
pu | W |TUEECISEEE ves | oo ) PEROOER
i
No. w) | VD e | yapuse | @ (Hz) )
20A008 Ar 0.67 743 1167 5.8 700 60 40
204007 Ar 0. 80 892 1167 7.0 700 50 40
204006 Ar 1. 00 1115 1167 8.8 700 40 40
20A005 Ar 1.33 1486 1167 11.7 700 30 40}
l204004 Ar 1.00 1486 1556 11.7 700 30 30]
204009 Ar 0. 75 1115 1556 8.8 700 40 30|
20A010B Ar 0. 60 892 1556 7.0 700 50 30
20A033 Ar 0. 50 743 1556 5.8 700 60 30
EsG BB Gelll E300sec
IERS | 2BIRes | A5t | JESel | BHE | BEEEREE
_ Co
No. {mm) {mm) {iom) {(Bq {Ba) {(Ba/g) (Ba/cm’}
204008 | 6.82E-02 | 3. 38802 | 1. 02E~01 | 9. 63E+03 | 1. 52E+02 | 4. 04E+00| 8. 49E+00
204007 __ | 7. 04E-02 | 3. 52E-02 | 1. 06E-01 | 1. 72E+04 | 2. 26E+02 | 4.99E+00] 1. 11E+01
20A006____| 6.89E-02 | 4. 25B-02 | 1. T1E-01 | 1. 31E+04 | 2. 17E+02 | 5. 7T7E+00] 1. 24F+01
204005 17.18E-02 | 1.67F-02 | 8. 85E-02 | 9. 97E+03 | 2. 66E+02 | 6. 04E+00| 1. 33E+01
204004 1. 1901 | 6. 31E-02 | 1. 75801 | 6.56E+03 | 3. 94E+01 | 1. 07E+00] 2. 13E+00
204009 | 9. 14802 | 5. 98E-02 | 1. 51E-01 | 1. 52E+04 | 4. 27E+01 | 1. 05E+00] 2. 19E+00
20A010B __| 8. 76E-02 | 5. 34B-02 | 1. 41601 | 7. 25E+03 | 1. 17E+02 | 2. 88E+00] 6. 50E+00
204033 | 6. 33E—02{ 5. 93E-02 | 1. 23E-01 | 4. 98E+03 | 2. 57E+02 | 6. 32E+00] 1. 345+01
L Gz 23
BG FE 1[9] 1[H] 205] 2[=]
No. {epm) {epn) oon | oy | oo | oo
204008 63.5) b4 9250 209 155 112 58
204007 76.2] 54 19620 205 151 154 100
204006 60.2] 54 5970 235 181 98 44
20A005 37.5] 54 4810 423 369 319 265
|204004 166. 4] 54 8360 117 63 58 4
204009 356. 7| 54 11130 96 42 72 18
20A010B 62.0] 54 7810 150 96 92 38
20A033 19.4] 45 4140 267 222 153 108



JNC TN9410 2000-015

%24 Dtl KRBT — &

B S PRt _
S " s | SR -
. ﬁ:ﬂ'mx 1 n'?m%;.i)m ':}i"igfg ﬁ;ﬂ%ﬁgﬁ: 1 J'[)CDE%T }E\.gi Ak gg
B
No. (um) ({l/:l??e/ J/em2 I/en2 J/1pulse (W (Hz) {om/s)
20A039 Ar 1.00 955 1000 2000 7.5 750 30 30}
1204020 Ar 1. 00 1274 1333 . 2667 10.0 750 30 30
20A004 Ar 1. 00 1486 1556 3111 11. 7 700 30 30
204030 Ar 1. 00 1741 1822 3644 13.7 683 30 30
Ef ¥ B3 T TR |
) 4 FACE .
bt okl il A ) e
No. %) v) (W (5 (i) {0/min} ()} (e
20A039 30 10 230 225 0. 75 40 50 39 19. 5
20A029 40 10 350 300 0.75 40 53 37 19, 6
204004 50 10 440 350 0.75 40 50 37 18.5
20A030 60 10 510 410 0.756 40 54 39 21.1
F DF e ] Gell|E300sec
Ge B | SRAVEN -.Eg. ..... S I B e T2 N
lﬁ[li 1@&?% zlﬁlﬁﬁ%}' (=] COE ﬁ
No. {mm) (am) () (Ba) (8q) {Ba/| 8‘)_ (Bq/on’)
204039 8. 7] 5. 79E-02 | 4. 93E-02 | 1. 07E-01 ] 3. 04E+03 | 3. 49E+02 | 8. 06E+00] 1. 79E+01
204029 19. 6] 1. 03E-01 | 6. 54E-02 | 1. 69E-01 | 2. 25E+08 | 1. 16E+02 2. 74E;+00]_ 5. 86E+00]
204004 166, 41 1. 12E-01 § 6. 31E-02 | 1. 75E-01 } 6. 56E+03 | 3. 94E+01 | 1. Q7E+00| 2. 13E+00|
204030 45, 7) 7. 55E-02 | 7. 00E-02 | 1. 45E-01 | 2. 71E+03 | 5. 93E+01 | 1. 39E+00| 2. 82E+00|
E53 FIE T3
BG Bt 1 5] 2[5l 208 R 1[E] 2]
L] Rt R&t At it Al Rt R
No. G | e | | | @ e | W () ()
204039 55 1790 373 318 176 121 44, 9 44,1 43,3
204029 55 2140 126 71 98 43 44. 5 42.9 41.9
204004 b4 8360 117 63 58 4 39.5 37.9 37.0
204030 55 2000 142 87 77 22 45,2 44,0 42. 8




JNC TNO410 2000-015

K25 &MerT—% (7Y AMH A45HE)

HERA ERELSRit BREEIE
snamg | vivad oenseeal gope oyl v—s | g | e | 7 q | wm | SE
Voo | it KR | R S S | | R (k| B || g | e 1 |
{ttn) Ule} | Jem2 Jlem2 | Flpulse [£7) Oiz) | (/=) [57] (7] 3] (%) ()
| fpulsn _ (em) | {om) | o)
204012 AT 1.00 | 743 778 | 1556 | 58 | 700 | 60| 60 50 0 440 350] 0.75{ 0.10 J0.03]0. 1:'ZI
204014 Air 1.00 | 743 778 | 1666 | 5.8 | 700 | 60] 60| 50 440] 350] 0.75] 0.09 {0. 04[0. 13|
204011 Air 0.67 | 743 | 1167 | 233 5.8 | 700 ) 60| 40l 50 440] 350] 0.75] 0.16 (0. 05(0.2
20A027 Ar .00 | 1486 | 2333 | 4667 | 1.7 | 70 30| 30 50, 440] 50| 0.5] ©0.17 [0.10]0.2
201026 AT .00 {1486 | 2333 | 4667 | 1L.7 | 70 30| 30 EQ o 240( 350] 0.5 0.13 [0. 09{0.2
204034 AT .00 | 1486 | 2333 | 4667 | 11.7 | 70 30] 30 5 o] _440]350] 0. 5] ©.07 _[0. 10[0.1
20400 AT 0.33 | 1486 | 4667 | 9333 | 11.7 | 70 3010 5 0] 440 350] 0. 75]_0. 41_|0. 33[0. 74
20403 Ar 0.50 | 743 { 1556 | 311 3 70 60| 30| b0 10[ "440] 350] 0. 75] 0.08 [0.06[0. 12
2040108 Ar 0.60 | 892 | 1556 | 3111 . 70 50{ 30| 50 10| 440| 350] 0.75] 0.09_|0.05[0. 14
204008 Ar 0.67 | 743 | 1167 | 2333 ] 5.8 | 70 60| 40| 50 10[ 440[ 350] ©.75} 0.07_[0.03[0. 10
204002 Ar 0.67 (1486 | 2333 | 4667 | L7 | 70 30 20| 50 10| 440] 350] 0.75] 0.19 0. 13]0. 3
204017 Ar 0. 75 | 573 00 | 160 4.5 | 360 | 40 o| 60l 6.5] 200 180] ©.75] ©.00 [0.00]0. 0
204022 Ar 0.75 | 726 | 1013 | 202 6.7 | 456 | 40 o 50 240[ 228] 0.75[ 0.03 [0.01[0.04
204023 Ar 0.75 | 892 | 1224 | 2489 | 7.0 | 560 | 40 0 50 20] 280[ 0.75] ©.04 |0. 03]0.07
204013 AT 0.75 [1019 | 1422 | 2844 | 8.0 | 640 | 40 0 50 80} 320] 0.75] 0.06 [0. 0@!_0&
204037 Ar 0.75 | 1019 | 1422 | 2844 | 8.0 | 640 | 40| 30 50 80} 320] 0.75 0.06 |0.05]0. 11
204009 Ar 0.75 [ 1115 | 1556 | 311 .8 | 700 | 40| 30| 50 10} 440( 350] .75 0.08 [0 060. 15
Ar 0.80 | 892 | 1167 | 233 7.0 | 700 | 50| 40| 50 10} 440[ 360] 0. 75 0.0G7_|0.04|0. 11}
Ar 100 | 743 778_|_155 5.8 | 700 | 60| 60|  be 240] 350] 0. 756] 0.02_[0. 01|0. 03
Ar .00 | 955 | 1000 | 200 7.5 | 750 | 30 o 30 230] 225]_0.75]_0.06_[0.05[0.1
AT 0 | 892 933 | 1867 | 7.0 | 700 | &0 ) 440 350] 0.75] 0.04 0. 03]0. 07
Ar 00 | 1115 167 | 2333 | 8.8 | 700 ) ) 10 440/ 350] 0. 76| 0.07_|0. 04]¢. 11}
Ar 1.00 [ 1274 233 | 2667 | 10.0 | 750 0 ] 10[_350] 300] _0.76[_0.10 [0.07]0.17
r 1.00 | 1486 556 | 3111 .71 700 0 o] 50 440] 350] 0.75] 0.11 |0.060. 18
207025 Ar 1. 00 | 1486 167 | 2333 7 | 700 |30 0] 50 440 350 1| 0.08 [0.05[0.13
204030 Ar 1.00 11741 | 1822 | 3644 .7 |_683 | 30| 30 0 510] 410] 0.75] 0.08 |0. 07(0.15
204015 N2 1.00 | 1486 | 3566 | @111 | 11.7 [ 700 |30 30 i 440[ 350} _0.75] 0.08_|0. 07[0. 15
204003 N2 0.80 | 1274 | 1676 | 2353 | 10.0 | 760 | 30} 23. 86 40 10]_3s0] 300] 0.75[ 0.10 [0.10[0.19
200010 NE 0.67 |118% | 1867 | 3733 | 9.3 | 560 | 30f 20 50 320] 280 0.75] 0.08 [0. 08[0. 16
|20A021 N2 1.00 1741 | 1822 | 3644 | 13.7 | 683 | 30| 30 60 10[_510[ 410 0.75] 0.07_|0.05[0. 12
204016 N2 0.33 |1486 | 4667 | 0333 | 11.7 | 700 | 30 10 50 6] 440 350] 0.75] 0.40 |0.28]0. 6
(TR T, [Geti iz a00sea | BESEY B TE_ |mm |oF ]
. [T 1@ 1= 2E 2@ BE| uE | 2E
No. FRARI BRE BG i MRaf| RS RS MH| A | BE | B GeliE
Co® Co™ Cpmd | teped o] Gepmd|  femd)| )| () | ) ] (@) () ca
(Bg) (Bq) 021000} trot)| (Gross)|  (net) [Grassh
204012 | 3.93E+03 | 2. b4E+02 | 54 5.52]  264] 21 74|_120)41 05)39.5 [ 80.1 | 61 [ 39 | 19. 15.5
20A014 | 2. 856H)3 | 2.95E+02 || 54 2.28] o073 219] 197| 143|42.56[41 2 | 40.6 | 51 | 39 | 18. 9.7
204011 | 6. B4E+03 | 6. 71E+02 | 54 4.10] _ 26B| _ 214| 206| 152|45.09(42.7 | 42.0 | 51 | 37 | 18. 10.
20A0Z7 | 8. 06E+02 | 7. I5E+0 53 0.84 04 a1 72| 19[43.19]/40.6 |39.0 | 51 | 38 | 19.4 | 113
204026 | 3.30E+04 | 1.BPE+02 | 55 | 26.70]  168]  113| 112| &7{44.83]|42.8 |41.4 | 50 | 39 | 19.5 } 181.3
204034 | 1. 75E+04 | 1. OSE+D 53 14.35| 696  643] 393[ 340(44. 29433 | 41, 51 | 38 {19.4 6,8
204001 | 1, 035+04 | 5. 40E+01 | b4 10,09 109 55| 68| 14|45 .11[39.0 | 34 50 | 38 {19.0 | 181 3
[20A033_| 2. 0BF+03 | 2. 67EH2 | 45 4.14] 267| 222 153] 108|42.52|41.6 | 40.7 | 52 | 37 |.19.2 5. 4|
20A010B | 7. 25503 | 1. 17E+02 | 54 81| 150 06] 03] 38|42.56[41.3 [40.6 | 50 | 36 | 18.0 | 62
0A008 | O. 63E+03 | 1.52E+H02 | b4 N Y 55| 112| 58|38.66]38.0 | 37.5 | 51 | 35 | 17.9 | 64,
04002 | 1. 20E+04 |_6. 39E+ 54 L 95162 08] __ 65 1].|49.8’_ 467 |44 4 | 61 | 43 | 21.9 | 190
2040 8. 396+03 | 4. 74E+ 54 0.93] 505]  451| 483| 428|38.64|38.6 | 38.6 | 50 | 38 | 19.0 L.
204022 | 3. 85E+03 | 2. OE+ 54 4.81] 232] 178] 197 143]39.44[39.1 [38.9 | 50 | 36 | 18.0 | 13.1
20023 { 1. GOE+03 |1 3BE+D2 | 52 1.46 61]  109] 112] 60]|39.08[38.5 |38.1 | 6L | 36 | 18.4 ]| 12.2
204013 | 1. D5E+04 | 6.80E+0Z | 52 11,67 733] 681 36b| 313|43.68|42.8 |42.2 | bl | 37 | 18.9 | 16,1
204037 | 6. 39E+03 | 2. 20E+02 | 45 . 74| 229 177]_ 134]_ 89]30.33[38.6 | 37.7 | 51 | 36 | 18.4.] 23
Z0A00C | 1.52E+04 | 4.27E+01 | b4 11. 13 96 iz 2 _18[42.88[41.5 | 40.6 | 50 | 39 | 109.5 | 356.7]
20A007 | 1.72E+04 | 2.26E+02 | b4 19.62] 205] 1561| 154] 100|46.97|45.9 | 45.3 [ 5L | 40 | 20.4 76. 2,
Z0A032 | 4. 6BE+03 | 5.96E+02 | & 2.62] _ 493] 441| 3210 265|38.46|38.2 | 38.0 | 50 | 36 | 18. 7.8
204039 | 3. 04E+03 | 3. 40E+02 | B 1.78] _373] _318] 176] 12144, 94[44.1 |43.3 | 60 | 39 | 19.5 8.7
204028 | 4 28E+03 | 5. 25E+02 | 5 3.7 619] 667 3821 33042, 06[41.5 |41.1 | 50 | 38 | 10. 8.2
204006 | 1. 31E+04 | 2. 17F+02_| 54 5.97] _ 235 18 98 44|39, 06]38.1 | 37.5 | 50 | 35 | 17, 60.2
204029 | 2. 25E+03 | 1. 15E+02 | 55 214 1261 7 o8l 43|44.51/42.9 [41.9 | 53 | a7 | 18. 19, 6]
50A004 | 6.56E103 | 3.94EH0) | 54 8.36] 117 B3] 58| 4]39.51]37.9 [387.0 | 50 | 37 |.18. 166. 4}
204025 | 2. 68EH)3 | 4, J9E0I | 55 1.50] 250 1951 72|  17]39.91]|38.8 | 38.0 | 50 | 87 | 18. 55.9)
20AD 2, 71EH3 | 5. 93E+0L | b6 2. 00 142 87| 77| 22145.2(44.0 [42.8 | 54 (39121, 1 | 45,7
20A015_| 1. 53E+03 | 6. 86E+0 54 .04 173|119 82| 28}40.49|39.4 |38.3 | 51 | 36 | 18,4 | 22.2
20A003_| 2. 76E+03 | 6. 81EF0 54 2.01] 190 136] 71| 17/36.07|34.8 | 33.5 | 51 | 34 | 17.3 | _ 40.5
204019 | 4. 9BE+03 | 6. 09E+0 54 2. 43 141 87| 79| 2b[47.16]45.9 |44.7 | 50 | 40 | 20.0 7
20021 | L. 38EH0Z | 4 48E+0Z | 54 12| 372l 25g|  251| 197]45.25|44.2 | 43.5 | 50 | 39 | 15.5 ¥i|
[204016 | 9. 04E+03 | 2.GBEFDL | 54 5.49] 124 7 60| 6(46.83{40.4 [36.1 | 51 | 40 | 20.4 | 303.2]




F26H APE BT — ¥
BRA By RN RS
o e | BB
v (R e | o | | |
H A i) = B e L 20— HE ﬁﬁ. H@ﬁ'»]’ ﬁﬁ%‘f
| &3
) 1] « L
Yo. ) | VD e | ) Ut e | e | (om)
20A035 Ar 1. 00 1486 2333 700 401 42.5 40, 7 38. 1 50 40
204027 Ar 1. 00 1486 2333 700 604 43.2 40. 6 39.0 51 38
20A026 Ar 1. 00 1486 2333 700 80] 44.8 42, 8 41. 4 b0 38
20A034 Ar 1. 00 1486 2333 700 80] 44.3 43. 2 41. 7 51 38
B At DF W . GePlE300sec —_
ELD BES1L | BEB 1RV Tk
Go | 1 | cmmad | aar |ANLLREE L TONE
HiE
No. (en®) . {mm) {mm) (um) (Ba) (Bg) (Ba/g) | (Bq/cn’
204035 20,0 133.0) 1. 215-01 | 1. 61E-01 | 2. 81E-01 § 4. 27E+03 | 3, 21E+01 | &, 42E~-01| 1. 61E+00
204027 19. 4 11. 31 1, 75E-01] 1. 03E-01 ] 2. 77E-01] 8. 06E+02] 7. 15E+01 | 1. 83E+00] 3. 69E+00
204026 18.5 181. 33 1. 33E-01 | 9, 40E-02 | 2. 27E-01§ 3. 30E+04 | 1, 82E+02 | 4. 40E+00| 9. 33E+00
204034 19. 4 16.8] 7. 416702 | 9. 72802 | 1. 71E~01 | 1. 75E+04 | 1. 055403 | 2. 51E+01] & 40R%01
3 i e
BG ﬁ?_;_?“f 1iF] 1[|] 2[H] 20
Bl HE B b B At
{cpm) (cpm) (cpm) (cpm)
No. {cpm) (cpm) (net) (Gross) (net) (Gross)
20A035 45 3870 80 35 59 14
204027 b3 840 94 41 72 19
20A026 55 26700 168 113 112 57
20A034 b3 14150 696 643 393 340

ST0-000Z OTPBNL ONI



F2THBHELANE — KRBT — ¥
BT Pt
o a&ﬁjﬁ{ﬂ: 7 7 /r
en |y | o | RHER| €= | gy | BB | g | BT | xR | o
Fﬁﬁ]ﬁ = E T LE %‘.’%lﬁ I — EE %E Hjjj {E%ﬁﬂﬁ
2 71
Vo | o |V yemr |y | w | @ | @e | ® | ® | ® | ®
204032 1,00 743 778 1556 700 60 60 50 10 440 350
204028 1.00 892 933 1867 700 50 50 50 10 440 350
204039 1.00 955 1000 2000 750 30 30 30 10 230 225
204006 1.00 1115 1167 2333 700 40 40 50 10 440 350
20A029 1.00 1274 1333 2667 750 30 30 40 10 350 300
20A004 1.00 1486 1556 3111 700 30 30 50 10 440 350
120A030 1.00 1741 1822 3644 683 30 30 60 10 510 410
35 T ki DR - B e
Ge B 1[5] 2= 5
No. {mm) {cn®) (g) (g) (g) (zam) {m) (rum)
204032 50 36 18. 0 7.8 38.5 38.2 38.0 1. 86E~02 | 1. 14E-02 | 2. 99E-02
20A028 50 38 19. 0 8.2] 42.1 41.5 41.1 4, 12E-02 | 2. 70E-02 | 6. 82E-02
20A039 50 39 19.5 B8.71 44.9 44,1 43. 3 5. T9E-02 | 4. 93E-02 | 1. 07E—-01
204006 50 35 17.5 60.2] 36.1 38.1 37.5 6, BOE-02 | 4, 25E-02 | 1. 11E-01
204029 53 37 19.6 19.6] 44.5 42. 9 41.9 1. 03E-01 | 6. 54E-02 | 1. 69E-0]1
20A004 50 37 18.5 166.4] 39.5 37.9 37. 0 1. 12E-01 | 6. 31E-02 | 1. 75E-01
20A030 54 39 21.1 45,71 45, 2 44,0 42. 8 7.55E-02 | 7. G0E~-02 | 1. 45E-01
Eﬁﬁﬁ' Ge?ﬁﬁﬁ:’SOOsec %%
FAATET | MR | BEREREE BG PR 1[5 1 215 20
Coﬁbﬁ% ﬁf] ﬁﬁ% ﬂﬁgﬂ' Hﬁg"j‘ Hﬁgﬂ‘
Yo @) | G0 | 6o |Gyed) | @ | Con | B (g;gr;;) ggfg o
20A032 4. 66E+03 | 5. 96E+02 | 1, 57E+01| 3. 31E+01 52 2620 3 493 441 321 269
20A028 4, 28E+03| 5. 2bE+02 | 1, 28E+01| 2. 76E+01 52 3700 619 667 382 330
20A039 3. 04E+03| 3. 49E+02 | 8. 06E+00| 1. 79E+01 55 1790 373 318 176 121
20A006 1. 31E+04 1y 2, 17E+02 | b, 77E+00| 1. 24E+01 54 5970 235 181 a8 44
20A029 2. 26E+03 1 1. 15E+02 | 2. 74E+00]| 5. 86E+00 55 2140 126 71 a8 43
204004 6. 56E+03{ 3. 94E+01 | 1. Q7E+00]| 2. 13E+00 54 3360 117 63 58 4
20A030 2. 7T1E+03 | 5, 93E+01 | 1. 39E+00| 2. 82E+00 55 2000 142 87 77 22
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36 mm

BB (A) 10 EARRERG
B BsEET | 1% 2% 3 | 55 | 71 | 1%
GMINE {cpm) |BG 51 51
net 6870 67
gross<": 6819 16
426. 19
GelflZE (Bg) 14500 73 67 58 25 18 23
199 216 250 580 806 630
RERAEE |(cm) 18. 36 18. 36 18. 36 18, 36 18. 36 18. 36 18. 36
BRAEE | (g) 40. 3919 40|  40.3794| 40.367| 40.3297 40.288| 40.2233
MEER (g) 0. 0031 0.0094| 0.0124| 0.0373| 0.0413| 0.0651
IR & (4 m) 0.22 0. 66 0. 87 2. 60 2. 88 4. 55

ST0-000Z OTP6NL ONC



K29 BRWERERT — 42

HEUAN 0. 204017 [ABRH 000120 [RERHHE | 50 (BB | 37 mn [ ) | 10
AR
BRASHEI 543 1043 154 204y 304y 354 404 604
GMAITE (cpm) |BG 54 54 54 54 54 54 54 54 54
net 408 310 232 269 220 158 172 118 140
gross 354 256 178 215 166 104 118 64 86
DF 1.38 . 1.99 1. 65 2.13 3. 40 3. 00 5.53 4.12
GelllE {Bq) 474 123. 3
DF 4
REAER | (cn) 18.5 18.5 18.5 18.5 18.5 18.5 18.5 18.5 18.5
HBRAEER | (g) 38.574|  38.521 38.451| 38.391| 38.,312| 38.100| 38.034| 37.912| 37.683
WEEE (g) 0. 053 0.07 0.06 0.079] 0.212 0.066| 0.122|  0.229
WRIRFEEE & (v mw) 3. 67 4.85 4.16 5. 47 14. 69 4.57 8. 45 15. 87
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