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Fugen Nuclear Power Station was shut down and now is under decommissioning. Many radioactivity
concentration data of dismantled materials have to be accumulated to calculate the scaling factors of
radioactive wastes and to verify that the cleared dismantled materials conform to the clearance levels. A
simple and rapid radioactivity determination method for radioactive waste samples was developed by
Department of Decommissioning and Waste Management. For its demonstration, the simple and rapid
radioactivity determination method was applied to metal samples, which were taken from dismantled pipes
in contact with heavy water or carbon dioxide gas of Fugen. This report summarizes the radioactivity data

obtained from the analysis of those samples.
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LT, HEREIE A SRk [ R A SR B 431 2,

2.5.3 [EXERHENE
TR ERRLAENTFAE LR\ N2, [BIEREEDT-0 DR —H—E LT, ™ Te (y Bk HIEETE, B
FROTLHZRL, 3 6 KEf) FIHII D, LInLZRnh, T AT Y 2 — /WXL ORI A IE
W2, V—F U 3 CORIRIZIZ R ME Th D, £z, BREEREHE 0T x 5 &3 M M RIAT
JLFEDMHFF AT D7 R % T, AL FIIZE BRI % Re 2 W THEIPGRIAIE DM T T,
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AROH7a—IZB W TIL, Tek Re NFIUFENZ T 52052500 U HERL TRY, HECR T R
HERRITIZ Re ZEH T 5L L Uiz, AR ORBHEIRIZ Re ZUSINL, (L0 BEEAT o7 1%, T8k
BT TRHNS N E (ICP-AES) 2 W T Re ZHIEL CRILEE KD T2, Re (CLVFHHLT
PTc DENLERE S 11 1TRT,

2.5.4 BURRERIE

TEA LTz 20 ml OFEHAIR S 10 ml 257 IR, b v FL—2 (T o7V N -2) LIRELT, KiK.
YFL—ar iy 4 —(LSCITEY B #IEZTT o7, JIERFRHIE 30,000 FhELTz, BRKIEITS =
YFUTRERO P Te MU SRR HERS I VT To 7, PTe OERAEREE 111TRT,

2.6 “H L ONC D43 HT
2.6.1 STl

HEONMC 7 a—%X 10 (2, SHHcE AL B E 2K 1R, AR —k B NI i
ERE, R REE T N AR 0.1 g 24 SR — MO TN fE TRV, FIRERIF TllofA 5
BRNICHREL/Z, FiOERERIF L OAKLENITL, B R I7/8 D41 g 2750 7T, M
Uia AP — L COAHLEE LT, HARET AL, =8 )=V —RTA T AATHKI-T0CITH EILT=
U 7% 2 BEREL, B OMBUC K AR UK ZHIE LT, 'C 38 £ “LREI AL, 1 M
KEEAL T RID L% 20 ml TOANTZALE L Ty —% 4 BOHWTHIZEL T,

KT T2 XN U7 56 1 A% Sy B E NI 150 ml/min THELZRAD, ERFEERUF 11 % 500°C
(ZHHR LT, RTATAN IS Hep S Z e Lo, BIRERS 1 &2 110CIZHIRL T, @8
BRI T, GERBID HrRUT e A R LT 12, B IRESRIF 14 500°C ETH-IRL 1 R
RFFLT21%, 900°CETHIRL, @ BaEZ 900°C T 1 KB L 7=,

IEV, *H oo 70 U T8IV, fiK 6 ml TU FERZEY, EROKZEILLE, [FEILL
ToKIZFT AT ZAZ AN, 5, 6 RIFEEEDOWBHE A LIEEE (LT N T 58 5 mg 22 THBL AT L
[ZEMY LTz, B R OKIE T ml 2725008l , o FL—& (3 —F /L~ —4E# Ultima Gold
LLT) % Fe & B2 R FE 25 20 ml 725 X912 Z T H ORIE B2 RIL 72, "C Moy 71z oW ThHE
FoT=w, "CEIHEL | MUKERIL T NY MRIEEHIE T AVD = 077 A3IBL, BRI AFHE
F ORI RTF v AL —F—% ANTHERLRND, 2 MASIEE FL, IWiEEmEicL T e e Ens
TR B A A BV LT, BV LT R IR SE T A, AR SRR (S —F o~ —4E
I —RY—7 ET) & Sml TOANTALE V% —2 BUTHE LT, iR EZ 2 e UL ik L 72
%, AL ELVr—E L FL—F (R—F v — B —<T1—E") 2 ml T2E], 1 ml T1[H]
HVENL, JKRALELOZ UC ORIERREIE L,
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2.6.2 [EIERHENE

SH KO C 04y BERINRAEIC 31T 2 EICRIE, T ETOERNS 100%E L TEAMLE D, 72, &
BEEICEBITS “H ORI, ZEERTOFAET T AN OKO BEERBHICEL L7 AT LN
DOROEENOF M UIZ, ZBEHIEICEHITS *H OEILEEFE 12 1977, FREECRITS C o
INERIE, ZAVETOFEREND 100%E L TG L=,

2.6.3 fHRENIE

SH K OMMC ofIE IR IR~ FL—ar i 22— (LSC) 12 30,000 BT 177, $7=, &
BONFRIZI = F U 7 HIEA O PH RO C S RERE MR A I CR O T2, "H O TR A% 1212,
“C OHTIERER 13 17T,

2.7 °Cl 4y Hr
271 SrbTidE

OCl O 7 r—% 1212, AL BPEEZX 13 1R T, AR —b BBl ey —
NEEE, AT N AR (BRI 5 mg) 20 L%, Ni fi WA RENICRE LT, TA%H
HE£TA20E, 6 mM KEE TN T LK Z 20 ml T O ANTcA L Vv —& 4 BGERIELTZ, 0.2 M fiF§
Fie 2 I S T L 722 38 77 A% 500 ml/min THILZRAD, EIRERS 2 110 CIZARL T, @R
B RSz, @ RaEI D+ 0 R U Ic 22 iR LT %, EIRERIFZ 950°CETHRL 1.5 RFfH R
Frl7z, MBE T4, b N Wz R R 2K Z I L, 82 (143) 5 ml & Iwt% ki
IKRFEFTRIT LIOKEHE 1 ml ZANR T2, IRIC 2wt%e il BEER K EAIE 5 ml 2 N2 Toe 7 U AGERTE R 2 AR ple S
WI2t%, ThBA T AMHEAHE (FLES 0.7 pum, EEE 21 mm) THFI AL, FiAK KON T M s THasL
Tot%, MENTIGUTAY ) — /L THE LT, Wl CILBI A HRSE, ~ 47— CTBWT ZULT AR
T Y7 TEETHZETHIE AR ERIL7-,

AHIR— Al PRSI NIZREHI DWW, B BEEIT o7, o BEEETI, TR % #idh
AR 1 g LOilE (1+8) 2 ml T 1 REMEMRELT-, @Rk #igna /K CHRF LR DBDAL T L T (V4
(FL£E 0.45 um, [E£E 25 mm) TARBIL, AL (1+8) T pH 1~2 LL T IZFH%EM%, 1,000 ppm IT{L7
U BIKVEIR 1 ml & Swt%HAEEE TN D 2K 1 ml 212 C L 2Bk ESE T, ZO%ik%Z, PVP (Y
E= A ERIRN)ICEHIRSE T 3M LR T 7 4 A7 (SDB-XD 7 A A7) IZIlHKL, L W ESH T, IRIT
T A AL % SWt%HLAEEE T N T LOKEEIR | ml THEAFL, SOV EEBER O pH 218 L, 2wt% iR #K
IR S ml 2Nz CHACSRIEE A A kS, a5 AR LT, B RS- b K i a~ A
T—TENTIINT A7 LT 7ar V7 ClET A2 ETRlE AR ERLLT-,

2.7.2 [AIERME
SYBECI81T 5 °Cl DRI RATER T 5725, SJFRBIEREICLZETTHED Cl 2RI, [FIERIT5 B
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BOWIRD DI VSRR A A S, MR BT ET 2 LIC LR, C*ClOEIERLF 141577,

2.7.3 S nellE
OCHIH A7 —H B MR ELE & (LBC) T 90,000 FHRIMIE L 7=, LBC 1%, H LR L st iR
REHLNEDRD TRE, WA LHELIEEIT o7, °ClOE B R A2 R 14 17T, 7aks, a4
IR —Tar OERTIE, y MBI IZERE 7V~ =0 SR KR 4R (Ge BHIER) 2 VT
200,000 5, B B HEEZRRIL B #RAZ bR A—& (B2 X—%) & T 50,000 FOIIEL T, 22230 —
Tar RSN TZREHZ W I E B I E B A T 72,

2.8 P14
2.8.1 ZHTHRAE

PLoHr7a—% K 1412, T AU BEE E 2 X 15 1R, @Eakhcay Emp Uy A5
R (I FHEAK 20 pg) 2 FL7#%, A5 —MIEE TERESE THOARENIZEVZ, Tl
BAIRELIF T OATEENITIL, BRACAREE (R B T4 1) 4.1g 2558 Ciliiz 957 — L T DL [E E
LTz HAHET AN, 2% T FIAF VT o E=0 AERuFU R (TMAH) /KR % 20 ml A7z A e
V% 2 BME Uz, KT T — 20N U728 58 A% 200 ml/min THE L7235, ERESUF 1
% 500°CICFIR LTz, T HTA NN DSl LT 2 o e LT, BIRERF 1% 110°CETHIEL
BRI 2 LA HERRLT2 4%, 200°C, 300°C, 500°C CEERERIIZA: 30 43 FEIINZAL , X512900°C
T 1 RN 7=, INBE T, b7y 7 IV 2% TMAH KR Z I LTz, ZOWHEIC, 58k A
T IAE T E (ICP-MS) JIE DN EIEEYE L LT 1 ppm 22T AESHEZA 100 pl WIN1L, 20 ml
AATFAITEEL, MEHRBE L,

2.8.2 [FINRHEIE
SBECIITS Pl ORIEEHER T H7-80, &BIRABREICRINL-ZERMAED 2T OEIN &4 K
S VR B 55T (DRC-ICP-MS) 2 W CHRIE T 52 L1 kR 7=, PLoRIERE S 15177,

2.8.3 JhnellE

PR R F — D y SRR CH DY, RIS 1,570 FHELIEFITRVIEDND, HURE
W HL0G R A EEH T2 BAR ThAHTD, Y TR L STER 5 - Bl ik TlE
121 (43 Hr:&1LC, DRC-ICP-MS % IV = FiEA AL TS 2,

DRC-ICP-MS JIZEICH T Ar HAHFICE D PXe DRBERFBT 5720, RIGEMVTEATS

ZIEWEFE A A% VY, FOEIE 0.6 ml/min & U7= Y, 21 U REREVERS I DI B A ERR L, # B

HEICED 1 OFBEITo 7, EEERESCRE RIS, NEEEDE L Taly A2 RNL,
2%TMAH IIRICTHELL 7=, "1 D4 RE Ra % 15 17T,
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3. F&H

JFA NRVEMZEAT Sy 7 U REIRERICI W T, MFThE st B M 2 kI G & LTRSS L7 it e
{8 5 - R AT IEO EFERBREL T, [ 5T O EMEYF DD, BEKRH ML CIREET AR D
SR BUE LB Uz (AT LA REL 7 BB R 5 D IS LT, PH, e, *al,
*Mn, * ®Ni, “Co, *Sr, *Nb, PTc, 1, 13+ ¥gg, 192 134y, 24 235 B8y 238py 239240py A pp
MOm ORI RES T A ERE L=, ZOHR5E, *H, *C, *cl1, **Mn, > ®Ni, “Co, *Sr, *Nb, '*'Cs,
152 14gy, B8y, 28py, 2920y, 2 Am KOV HMCmITHWTE, A —Uo 7 7 7 2O VS B e e
DISTRET — 2% ST HZ LN T&E T, £2, PTe, 21, HCs K 2 U 2o\ T, Bbhi-7 —
LI RFUELL T CTho7cb DD, {5 - ik & RFEE O RS MEZ S5 LN TET e D,
AOIHTEDNEAGRAE e DR IE T AR OGBS 1 H FRE Ch D 2 &a ERETET,

S EE
AROHTA SN B 4720, BBHRE, SURHE IR R OTH A S 121 0\ o722 R IR B I 4 T
FEPTR L F—DBRIFAL, HE— K, BB R RICEHOEL R,

2% 30k

1) BB, BHELT, AR, FEEF, FliE, BMidr, e, MR SRy
& END R MERZFE OS5 - il 754115 (43T $5 1) , JAEA-Technology 2009-051, 2009, 81p.

2) AARME—ER, R T, BEAEE T, B, SEMP, EACMNELIR T JOBEHIKGR O B
(b2 LA e B O /ERL, TJAEA-Technology 2010-016, 2010, 54p.

3) BEW, AARMERS, AR T, BRI, I, RESLE, ST, iR DR AT
DBEFEMN 6T DR R BE 0 AT, B ARIR )2 SGR GRS, Vol.10, No.3, 2011, pp.
216-225.

4) BEM, FEE 7, ARMERS, BHEEE T, REE, SEEE, SEAH, [50FA10BHRIL
74 B B B D S BE /> T, TAEA-Data/Code 2010-028, 2011, 32p.

5) BT, B, AMRE—R, BHEELT, TREE, SEESE, SEA0, 150 A 1008
74 B RO I BES3 M, JAEA-Data/Code 2012-031, 2013, 39p.

6) JREE 7, MM, SEESE, WA EE—, ARE—, mER, TSTAINLERRL-GRBERLE
BT RE 9 HT (£ 3), JAEA-Data/Code 2014-007, 2014, 52p.

7) T, REFE, BEESE, AR, RN, [STAIDOEERLT-6REEE FEO T
BEHT (0 4), JAEA-Data/Code 2015-025, 2016, 52p.

8) S. Raman, C. Yonezawa, H. Matsue, H. limura, N, Shinohara, Efficiency calibration of a Ge detector in

the 0.1-11.0 MeV region, Nucl. Instr. and Meth. A 454, 2000, pp. 389-402.
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<— JH{F Re, Sr, Cs %1 mg 29-6)
<— ik ~ AT TAH—IZRD
ZI 50 ml FLEE ﬁlrg Aok CR E A WHE
K—— iBEt{k kK 10 ml T | k= LB
Al S h B
|

A ~300°C (ifR{b/RFEABOHL)

<—— VBT T UM
TURZULZKFMY 1 g
Sk 3045

7 - Up
At (A, 5C) (137;:: DF 1,000%
| ’ BAHET)
=3 aYite
I
Cs <—— KE{LF MDA (pH 9%ET)
! < BRETNTLLg

#E ~300°C

Ak 304
]

Aty (A, 5C)
|

|
PR il

| <—— HliZK (150 mIFEEC)

e, o3¢ (Ag) <—— ik (pH 1 %)
Fege M ~300°C (RERATABMHL)
|
s
|

TEVA Resin |« 0.1 M flfiZ 40 ml (PEIFR)
100~150 pm, S ml \«—— 8 M fi§lE 15 ml (TcIAEER)
Na, K, Sr, Cs |

| Tc (Re)
|
BETE TNEL- PG ~150°C (HEIE A 1| mIFREsE )
|
EA 20 ml

(10/20) | (1/20) (9/20)

| I |
BHERIAE Re[a|I R E PRAE
(OOTcD i H) (ICP-AES)

9 OTcDihr7m—
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& Jm R
<—— JREEFRITL 0.1 g (RIEEHE)

<—— ML 72377 A (150 ml/min)
(GH, “C/rBENSE T3 5 F Tkt

JNEL(500°C, 1RERE)
|

IEA(900°C, 1F)

|
Kk CHE7 2 7) | —meibpesk (chov7)

<— HlZK 6ml (1 MAKER{LF ™ A 20 ml X 4E2)
< WhiEA 5, okr

< S@E{ET R A S me L
" KSR G L)

e— itk ' —
(BT mllcA58510) | BRI O —R Y — 7 E)

<« L FL—K P
(820 mliZ725.1510) | 0 e j_m oml

BRI E BRI E
CHOE ) (e i)

10 3H, “COpHr7m—

& JEHet i —
4 A AHE (48 mm)  JREET N L / \ B HE (913 mm)
(150 ml/min) | | | / | W, CEMLIREN A
. — . —_ HER A~
AP RT (e — |/ | ’JL
] 1 [
KT HTA @ L
INTF— f u
(k) S
%iﬁzéﬁﬁﬁiﬁl e =l | NaF NGy ORI
500°C, 1 I 500°C 20mIX 1Bz 20 ml X 4E%
900°C, 1 KE[H

TH )= )R TAT A

11 °H, HCOIrHfEd<E
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< LT LRI (SRR 5 mg)

4 (110°C) @)
<— N L72 /%5577 A (500 ml/min) -
COCIy D52 T % £ THERE) s
AL (950°C, 1.5 B <— HERRR 1g

<— fifife (1+8) 2 ml
C1(6CIFT7 ) Vi

<— fElE (1+3) S5ml |

i W5 | At
< % HifiiifRAK BT N L ;
Iwt% BEfEFE/KFE TN 1 ml R Ls 745, T 045 um, FLE2S mm)
<— 2wt% HHIEER 5 ml

%5 | A 2 e
(HT AHHEARE, FLAR0.7 pum, EFE21 mm) e
<— iz (1+8) (pH<1~2)
Ve | Gtz 1 MO - <— 1,000 ppm FTALAHYT L 1 ml
AH ) — VT <— Swi% HiAEEETR YA 1ml
0 oo PERE
748 (70 °C)
[ ~
R E Swt% HLAEEA R A 1 ml
I =
Y,—»
B e
(eCIDE ) 4 | SDB-XDF2ZIdbi i
! ) 4 10wt% PVP-50vol% A%/ —/L+ffi/k 10 ml
A HIF—Tar i
mtEnizms
' ]
@® pHAEERS (pH < 1~2)

< 2wt% FEERER 5 ml

W 53| A
(BT AHEHEARE, FLAE0.7 pum, [EAE21 mm)

B | OK-1 MAHEz-
BEFE

AH ) — )L TR
B (70 °C)

BRI
COCIDRE &)

12 36CID g7 m—
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& &Rk
o £ AT NID LR
RS A (@48 mm)
(500 ml/min) [ | N E S
—_ B I >
T ARG - P~

oo ey PRESE

02 M Hlz o !
(950°C, 1.5 IR§fi)) WCIRT o~

6 mM JREET NI LAKERHR 20 ml X 4%

e

13 36CID sy B2 E
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< IURBRAVY LR (37 F K 20 pg)

H21% (110°C)

«  NRL7=#%5% 7 A (200 ml/min)
(1537358 T4 2 E Tk

ME(900°C, 1 ) AEODICIREE B SHE D,
| 200°C—300°C—500C  £:30%y

(121N 7 )

& lppm w7 MMEAERR (NEREEYEYH)

ICP-MSHI &
(1271& “(){‘1291@ ﬁgi;l

14 1D 57 a—

B JE Rk N7 17 A M
Y YRV LR e f
BEHA (p48 mm FHE (013 mm)
(200 ml/min) \ | / / .
AR b S BEs~
| | || | |
/ AR —IL \
NTT—
(k) EIREXRFI AR E P
(900 °C, 1 F¢fH)) 500 C 19[S,

2%TMAH/KIENE 20 ml X 2E%

15 21D 5B E
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EBREAL R (SI)

# 1. ST FEAHL F 2. FARHAL A FV TR S5 SIS BT O ] # 5. SI BEuzE
R T = P SIFHSTERfT T | 4% | s | m& | 4w | s
i T = ﬁ% ol 0 2 2 Y | 0 |7 ] a
E &[x =+ A m L BFHA— b m 102 [ | z 102 |& v F ¢
o - o % B|SL G A — R v mi P a lls .
21 BlF¥n s T L kg WX, E E|A— M AER -~ 10% |= 7 #| E 10. N Ul m
53 ] i s o H JE| A — N AR R m/s? 10% |2 %l P 108 |=A2znm|[ u
H w7 =7 A i | A — b o 102 |5 sl T 10° |+ A .
BAEEE s L E | K O, WRE EYesIAEIA— MY | kg/m® 100 [¥ # ¢ [w02|g = p
W OE EE 2| mol WO E EFRZTARELA—-MV | kegim® 108 [#  # M | 108 |7=ar| ¢
* gy v 7 5| od K * Ml A= rrfExr s 70 | mikeg wlx = x |welr 1 a
EOWR B ETUTEEFA-NV | A/m? 102 |~27 K n 102 |2 7 1| 2
e R o W S|TUTEA— L A/m 0 |= s 0% |2 2 ¢
BB E @, 9 EAETA— R mol/m® 2 z
B R’ E[xerssamilii—ba | kgm®
i BE|h o F 5 mEHA— v | cd/m? ) . "
B = O &FEo) 1 1 #6. SUCES 7223, STEPFH & 5 Hifr
% B ok ® GFEo) 1 1 5B o SI Hifizic L % i
(a) i (amount concentration) (ERFRFRALAED 5 CTIIETHEEE b min |1 min=60 s
(substance concentration) & & Lifh 5, — P
(b) 2 SElitd B VHYGE 1 & bR Tl B8, 20T & B b [1h =60 min=3600 s
B THHEFO 1 ILEFITRE LR, H d |1 d=24 h=86 400 s
. . B °  |1°=(#/180) rad
%3, [FHOAH L B TR SN DS N I
SI FHSZ AL 43 1’=(1/60)°=(=/10 800) rad
HANZ L o o | MOSTEALIC K5 [ STEABLIC X 5 i ? |17=(1/60)=(=/648 000) rad
' e #LK #L) ~J B ha |1 ha=1 hm?=10*m?
¥ i 2 797 ® | rad o wm Uy b | L 11171151 dmP=10%em?=10"m’
b AT ZIT sr¢ 1 m“/m L —103
= % =Nt s o ko t |1t=10°kg
Val —a—hv N m kg s
E A, s Hszan Pa N/m? m’kgs® ) y X ”
T RAF =, A, BB J Nm mPkg 5 £7. SICBERVAS, ST A SAS HIC, STHALT
HE®, TR, ks r W Ils mkg s RENDBEHPEBHI/EOND L O
1 5 & Blr—ny C SA Eis S ST Hifr TH S5 Hil
EhrE (|IE) , & & AR R v WI/A m’kg s3AT # o A L B eV |1eV=1.602 176 53(14)x10'%J
ﬁ% = i 7 o Cv m’kg's'A® % A b | Da |1Da=1.660538 86(28)x10%"kg
& £ # Hi|A— L Q VIA m?kg 9 A% AT EEEM u |1u=1Da
ERIN N A S DA 7S S ANV mZkg's®A? K X H 7] ua [1ua=1.495978 706 91(6)x10"'m
73 H == Wb Vs m’kg s?A’
73 H b i1 b T Wh/m? kg s?A?
A4 v Xy H v A~rU— H Whb/A m?kg s2A?
t AL v oy 2 R EeryemzEe| C K #£8. SITESZVA, SIEJHH Sh 2O AL
U A
b/ F— R Im cd sr® cd R A SI BN CH Sh 55l
- ( f))E o (d) x i mf cd N - Wl bar |1bar=0.1MPa=100 kPa=10°Pa
} ; Fl i 8 = -
TR PR AR O JA e g Vi 15iy s AKGHES U A — R mmHg| 1 mmHg~133.322Pa
TR, b= x ¥ —50 5. |, 2 2 . .
it g Gy Jikg m?s? Arv 7% hu—24 A |1A=0.1nm=100pm=10""m
2 i, 2 (o) ) o S s
iR A, AR~ T | SV Wiz m’s K= Y| b |1b=100fm’=(10%em)?=10%m?
i * {63 | 52— kat s mol J v K kn [1kn=(1852/3600)m/s
(SHEFFRAEA O & F & 785 & F ML L AR DETHATE 5, Lo UEIEZ L7z 0T 1350 R = 23| Np y -
SkE—L b TEAL, . STHAZ & DELAE A 722 BIFRIZ,
BT VT v AT T VT T O LISk 5 BALORBIAR4 T T, RICOWTONE S 2 5 diciibiu s, - & KPR D TE R AE
FEBKCIE, AT DRHCIFREBradk Vst VG D A28, B & L THSIEAL L L TORE Th 450 1135 > ¥ X ] dB
TRENRY,
@WHFETIIAT FTVT v VD AL i FsrZ PLOE LT OHIC, TOEEHREL TS,
@A~V IEHBRIC DN TR, X7 LB O EIBRIC DWW TORMER Sh 5,
@ BNV T REZFVE L OFRNRLTHT, EAVTRAREEZRT ZOIEAShS, BAVTIRELILEYD . . s e e
HEOKE SRFA—ThB, LitioT, MEACRENRELZEZTKINLE S ORI TELTHLRLTHS, D 03%.%&%099%’%1%%”‘ r—
ORFHEZREOHUHRE (activity referred to a radionuclide) (%, LIE LiEi - 7= 5k Tradioactivity” & i2 S5, 45 s SI Bifir T S 5 HE
(QHf > —~L b (PV,2002,70,205) 22\ TiXCIPMAE2 (CI-2002) % &M, ES v | erg |1 erg:10'7J
" - N , 4 A dyn |1 dyn=10'5N
A g R L Bl P ST B AL O 15 9 ;
K4 WEOBICHFTOMH L 7B % & LS B O] # 7 P |1 P=1dyn s cm®=0.1Pa s

ST AHZ Hif7

7
v
x
F — 27 %[ St |1St=lem’®s'=10"m?s’
7
k

HAST R o s | SIEARMIZED A i i
E% A F sb |1 sb=1cd cm?=10*d m™
picl 4 A % Pas m? kg st 7 * ph |1 ph=lcd sr em? =10%1x
h o ' — A v MM=a—brr—tn Nm m’kg s> bl V| Gal |1 Gal=lcm s?=10?ms?
* i} & Hl==z—bhofgEA— L N/m kg s ~ 7 A U = JU| Mx [1Mx=1Gcem’=10°Wb
14 ; S }f% T R rad/sq m m'i s'i:s'; H 74 Zl G |1 G=1Mxcm?=10"T
£ i i 7 o7 v ERED rad/s” mm’s?=s" - = o 1 (a) 3 -1
B om B, M B ED MEEEA— L Wi [kes® R
g ) > . a) 37ERDCGSHALR & SITHIEHEBE TE AV, H5 [ & )
ARE, = br b —|Pa— Iy JIK m’kg s2K! FEHISBIRE T b DO TH B,
HEER, oy hr E—|va—rmxarsamires (Jikg K)  |m?s?K?
b = x L ¥ —|Pa—nrEXursIs Jlkg m?s?
# I b H|U o MEA— ESAEY (W(mK)  |m kg s?K? #10. STZJE S 72 Z DAt AL D ]
M = x L X —|Ya—nAmilA— ML [Jm? m'kg s? EAa %3 SI HLAZLTF S5 HE
& R o B EEArEA-bL Vim mkgs®Al ¥ = U~ Ci |1Ci=3.7x10"Bg
& i # ey —w o fmszi A — 4 |Cm? m?®s A v v b 7 ¥ R [1R=2.58x10"Clke
?'f - %ﬁj fé,_ " ?’j Z’“ = /Eulgj - ;ﬂ/ C/mz m'z sA 7 K| rad |1 rad=1cGy=107°Gy
HOREE, XXM — kv |C/m m-sA _ 02
% & |77 5 1A= P F/m mP kg5 A2 ; 5 i o 1 reinl_l,rc_slv(ﬁg Sv
% 53 B~ Y —fFEA— Vv H/m m kg s?A? > - < ! 1 ;;/::__1 fm=10"m
E L T %X L F —(Pa—n@mEL J/mol m?kg s mol™ CMABHT ; _ \; ,T _ _ -4,
EATY h B E—, EABER| Y2 A e EY [Jmol B) [m?keg s K mol™ ARRC 1 A=MERTD S PElRgSEITis
WS (XERO, ) [7—nvmrnrsa Clkg T A . . U Torr |1 Torr = (101 325/760) Pa
W 0 P 5 =l it st Eo# Kk &K JE|[ atm |1 atm =101 325 Pa
58 & bzt BTy MEAT VT Vv Wisr m*m?kg s?=m’kg s” Vil =1 J || @ ||P A (L5Cy = V=), 4.1868]
& i i FE|7 o b A= iz 7 o7 |Wim2sy) [m? m?kg sP=kg s (MMsa Y =), 4.184d (BL2E B a Y —)
B 6 M S mr S A— b |katim®  m®s!mol S 7 2 v op | 1p=1um=10"m
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