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Determinationof *Si in environmentalsample by low background p-ray spectrometer
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Fig. 2 Decay curve of “P milked from
*Si in sediment at Lake Biwa.
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Fig. 1 Decaycurve of P and™P in rain water
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Improvement of **S analytical procedure of rain water
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(AR R Uil E ¥ ]
KB D $S 4 HTiE Fig. 1 10RT 2AF—ATITo 2. BEK 1 012 Na,SO, RU®S (SO,*) ZiEmML *S/S LK
BHED RS AREORE % FIE Uz, REHAED SIEGEA A 2 &1 A 2 AHE Tl L /=% NaCl AR CTIaBEL 72,
THEBMIC LT Sy ) Y EMAEBPRH LT Fe(OH), Bl & & B2 PO A L. BUEMEE L% Ba” Fv
) 7 &Z BaSO, & LTS 2EUNL 7. BaSO, % AR L T BaCO3 & & b2 Ra kAL, AHIIHATHML
7o, HEREE LU BRRKTEREL ChEREARE Lt AF—LDA KKRBOAT y 7 Tl OEPREREL,
E QR THE OO0 ARDBRAECZMERM L. ATy 7 A TOEILR L BaSO, kg #ERE, A7y 7BTR
BaSO, b @ik, 7 OLNY IALGERNEES >FL—a @Bk fELiz. ¥ >F L—%&—h25 IVl
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HE T BaSO, TR Bk > 7 O AN LK EES ik >

dis. water ( 1000ml}
MNaSOu (8042 = 46-140 mg)
358 (2500 dpm)

PODEX column
(PCTI=30g dry, PAO=30g dry)
waste
wasle

c. HCl
- Fe*t (20mg)
«— NH4OH

filtration (1.0 gm)
1

FL—a JEOMEICIR> Tz, @itk T 100%2 8 2 5 ER b P
Lhol-0lE, Ba®F+v U7 &L TBalNO, IEWEM LR waste Lﬁa'i'ﬁlsmmg;
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v A TR SO EIN REE KRS > F L— a JIETH FoL e
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U503 7.6-9.9 mg S TH -2, BEKREID SO T K o

me/ 0 ERETHHDT, KM R F— A EMAREHERT S 5 Wlﬂ'{_JP
BUKRT T 0 BT HLER BB, US OEIE, FHRT ol e
530 EBIZEELTHBN AN AF— LHHEAKRO 355 447 I Ly,

with dis. waser

HHTHDZENMRTE, (i)
Table | Chemical yield of SO,” by several procedures “"‘”! (sop; rl s(cl::t;llﬁcrjocll;l::l

Sample SO spike %S spike Yield (%)
rame ) i A B C D Measurment method of § recovery ———
S-1 93.0 - 98.9 111.5 985 - @ @ :BasO, gravimewry
5-2 46.5 2500 102.3 1053 101.5 803 @ : barium chromate method (h =370nm)
&3 i — 078 — ox:s 873 @ : liquid scintillation spectrometory (B = 167 keV)
S-4 1393 2300 %21 1050 905 847 Fig. 1 Chemical separation procedureof SO,”
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Set up of thermal ionazion mass spectrometerin LLRL (partI)
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-— [BRMEHZLBETAETZORE —
Challenge to detectionlimitof environmentalradioactivity (partI)
--- Construction of the extremelylow background counting system

in the tunnel of Ogoya copper mine ---

(XU ®ic]

FRAK L~V R BRI DREREIRX S w 7 750 v FEHBIC K EIRTET 2. mITIIMBRERREICLD
74— 7 Y MM OEESED TEL R>TH Y, HEREKRH LT WICGTE 2 RKAPORE
ERETBICIEI~2HTRBRERER L AVIE T LTW3. £2%< 0 FaTaks iiiizs &
BARETIBET IR MET Z2HENHZ0T, FENNv 2759 Y FitE & SRZIEDE N
BB EH > ERENEDTARTH S, S HIILE - RIGOFERE PV 3G O 1= DT ERk L
TR L AV D PEuRPCold B 0D 51 kmZ B X 2 A TIXMHHRE IR ->TH b, RHICHEE LRITHIE
2BIRN,

(L ~)U R BEHIE D Figure of Merit (FOM) i&, {5 %S, /4 X&B& THiE, FOM= S/BTRIT &
MWTED, MVFOMZRGZICIFSE KX L, B/ L ThiEL v, Sk o#EhE (K1, LFEaizy)
DMEREIC X2 EEFO/NEYL, FRIEEER RO KB 2804 il @A A ez H PRI &
T2 TRELTCES, —ABRNXILKTRIR@IN WIS REH M ZARERBHEL T2 L
BRETCH S, JhITIXEA-OKIC X 28, RILBEAD DT U HZOHERPNRRTH S, HLETNL
SEVERKE LTHERTERVWFHERSD I 2 —A4 LRI, BERMKEPHE2PIC X 2HEEKR
HEHEBIRID, PoRANREZFALERTHEZE IR LBND %,

REMAOH FREEO RS HIYEBENHICRBEINLEZSOTH b, BHEGEMEEZ LR E TS T
HEBIIBORNDODBERTH B,

[MTFHEEREHHTL LTOHRBNESKILE b > F V]

B/ BRI AT R BRI A28 3 2L P R R I Nzt WHISEIL T, ROO Y 5 £520
km, HT255 OHMICH 5, mAOHERERFEBEI LTV Y RV (ERS46 m, 14 D135 m) D
BETHD, ThD—BEL 219924E X DNAI (T1) MR ZE AW T P R IVNTOFHBRESS F >~
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Fig. 2 Background spectraof 93.5% coaxial Ge detectorin various conditions.
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Cosmogenic nuclides in the Neagari (L6) meteorite

obtained by extremelylow background y-ray method
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Table 1. Cosmogenic nuclides in the Neagari meteorite

measured by non-destructive y-ray spectrometry.

nuclide half-life 40 g 325g
“"Sc  2.44d n. d. 42+14
“Mn 56d n.d. 15+3
Y 16d n.d. 13+4
Cr 27.7d 56 + 8 41 +7
Be  533d 63 +8 75+7
*Co 71d n. d. 05+02
*Co 77d 13 +3 73406
*Se 84d 5+2 6.9+ 0.6
Co 2724 8+2 6.6 +0.8
“Mn  312d 50+3 420+ 1.0
®Na 260y 51+4 487+ 1.3
“Co 526y n. d. 1.0+ 0.6
“Ti 473y n. d. 09+03
®Al  0.71 My 50+ 4 493+ 1.5

"n. d. " denotes "not detected "
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Fig. 1 y-ray spectra of the 325g fragment of the Neagari meteorite.
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Cosmogenic nuclides of five fragments of the Tsukuba meteorite
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Evaluation of Environmental Neutron Flux by Activation of Gold

BORBEREIC K % BT E-F SR oD a1

Introduction:

The aim of this work to find an easy and cheap method to measure the
environmental neutron flux. This method depends on the neutron activation analysis,
where a sample of some material can be exposed to a flux of neutrons for a period of
time and then removed so that the induced radioactivity may be counted, using any of the
conventional methods. The measured radiations can be used to deduce information about
the number and / or energy distribuion of the neutrons in the original field. The materials
used in this way are often called activation detectors.

According to some nuclear and physical properties, the reaction of '’ Au (n,y)
' Au was the best choice for this work.

Detection Conditions:

From the preliminary calculations it was found that the saturation activity of
neutron activation products is very low (0.0024 dpm/g for '**Au ). The success of such
measurements needs to very sensitive method represents in a very low background and no
new production during the measurement. To achieve these conditions, the measurements
had been made using an extremely low level gamma-ray counting system constructed in
the tunnel of Ogoya Coper Mine ( 270 mwe depth ).

Detection of " Au in gold ingot:

A preliminary experiment using 500 g gold ingot had been made to estimate the
possibility of '**Au detection under the condition of Ogoya underground laboratory
detectors system. Fig. 1 shows obviously that '*Au can surely be detected without special
technique if few grams of pure gold is available.

cpm/keV
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a 0.0025 + e de §E-21
0.01 o E 1--®-7- Ao ratio
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0002 << 0.0005 et ~ 1E-21
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REEE % &‘§ %% ,% a Decay time (day)
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Fig. 1 : Spectra and disintegration curve of 500g gold Ingot measured
for 9945 min. by Coaxial Ge detector 93.5 %.
Expeimental:

The experiments were made using known amounts of gold grains or gold plate
(99.99 % gold) as a target materials. Initial '**Au activity in each target was measured
before use and the target materials were stored more than 3 weeks in Ogoya underground
laboratory to decrease the '*Au activity to negligible level. The gold targets were
exposed at various altitude for 3 weeks to one month to make '°*Au activity nearly in
saturation state. After neutron exposure, each sample was wrapped with cadmium sheet
and brought back to laboratory as early as possible. The 412 keV gamma-ray was
measured to determine '°*Au activity produced by neutron capture reaction. Also, the
building shield effects on neutron flux were studied, by use 3 grain gold samples covered
with paraffin at 1st and 2nd floor and the roof ( free shield ) of LLRL.

Atom ratio



Results:

Neutron exposure were made in a room and at roof of the LLRL (20-30 m above
sea level), Okura mountain-500m, Shishiku mountain- 650m, Sena mountain-1000m, and
Sanpoiwa mountain-1450m above sea level. The '**Aw/'°’Au atoms ratio in Bare gold
samples at the roof of LLRL, 500m, 650m, 1000m, and 1450m were measured to be
(1.40+0.24, 2.36+0.38, 3.43+0.56, 5.34+0.65, and 7.43+0.59) x 10™*° respectively,
which equal neutron flux of (0.87+0.15, 1.47+0.23, 1.25+0.2, 1.94+0.24, and 2.73+0.22)
x 107 n/cm®/s respectively, the drop of neutron flux at 650m can be explained by the
effect of concrete building which the target was inside. The '**Aw/'°’Au atoms ratio in
gold samples covered with paraffin balls at the same positions was (2.26+0.28,
2.34+0.33, 4.78+0.98 and 4.86+0.54) x 107" which equal neutron flux of (1.4+0.17,
1.1240.16, 1.7+0.35 and 1.7740.2) x 107 n/cm?/s respectively, the evident decreasing of
neutron flux at 500m, and 1000m may be due to the much amount of snow cover which
absorb the neutrons. On the other hand, cadmium ratio, which gives information on
the ratio of thermal neutrons and fast neutrons, were measured to be about 5.

To study the shielding effect of concrete building, three gold targets covered with
paraffin were exposed to environmental neutrons flux at 1st and 2nd floor and the roof
of LLRL, the results were (0.425+ 0.109, 1.169+0.215 and 1.539+0.213) x 10 n/cm?/s
respectively, which means that the building material are an effective shield to the
neutron flux and this can explain the disturbance of some of our results as so as the
absorption effect by snow can explain the others. Figs. 1 - 4 show these results.
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Fig. 2 : Au-198/Au-197 Atoms ratio and neutron flux at different Altitude
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Fig. 3 : Neutron Flux at Shishiku (650 m) Fig. 4 : Effect of 0.5 mm Cadmium
under different conditions. as a thermal neutrons shielding.
Others:

Other experiments had been done to measure the environmental neutron flux in
different environments; at aviation high altitude, fresh water, and around reactor area.
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Seasonal variation of uranium concentration in the water of Lake BIWA
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Table 1 Uranium concentrations in seepage water in shore of Lake BIWA (unit : mBq/l)

Adogawa Nagahama Inae  Ohmihachiman Ayamehama  kusatsu

May. 1997  0.22 £0.01
Jun. 1997 1.1%0.1 038%0.02 247%0.2

Aug. 1997 0.12 £01 10.2 0.1 1.2 £0.1 0.47%0.02 0.71%£0.03 6.4 £0.2
Oct 1997  0.027£0.002 0.14£0.01 0.40%£0.01 0.60£0.02 0.11%0.03 0.04%0.01
Mar. 1998  0.06 £0.01 0.30%0.01 0.12%0.01 0.12%0.01 0.15F0.01 0.26%0.02
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Behavior on Naturally Occurring Radionuclides*Pb and *°Po in Lake BIWA
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Fig. 3 Annual inputs of inflow and*°Pb and*'°Po from major
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Fig. 4 Mean dissolved and particulate concentrations of*'°Pb and *'°Po
in surface(0-20m) and deep (20-51m) water shown as a function of time

in Lkaw Biwa. SPM time series trends are presented in the upper part.
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- ATELLTWSHE->T, YORSHIZZIR L <
0.75 - Po-210 ke wisic msmshES how 2%k &
DIEHIZ , (Fsed), DR D HEEH S TIIEZ
EIBTERWVWZIT, FOHER TilDRRER
(Eff) 2 Al TRRET L =0 BREKRIZ, H 2 81MIH
TORGREBBERSSGDETOLES VY
M —(1t, ) ICZDRDOJEH 1, F TOHAK H (At
=t,-1) OftiGRZ N X =53t RIC N T 2 Z 08
S OREROBG L LTERL, TitATH
- 52
Eff={(Fsed) At} /
{It, +((Fatom)+(Finflow)+(Fprod)) - At}
DL ULTHREMSERE Fig. 7I0mRT . BREE
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Fig. 6 Mass balance of ?'°Pb and ?'Po in Lake Biwa
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Fig. 7 Seasonal variation in the removal efficiency of WHBFETH %,

*1%Pb and *'°Po from lake water
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Uranium series nuclides in the excavated animal bones of the Jomon period

YOS, BEEICEEMDEAL, MEMC X225 —7 VKR X b ERMERS h, ARNBTER
FRIERTERE N . Chickd 2, TFKIC L itEEhi Yo Y AlEERIh TV <. HIFKIZEDD
S5 OH D AR BHEE LTV EBIC N, B0 bicBI2nwbhTnd, IThEfHLUTEREFE
Pl EOEWEGAEICOWTIE, B4 O )V— 7% Ivanovich(1986) 12 & b JERE y MPEB L T a MAEIZL 2D
Z v RIS O FEREDSFRE N TV D,

BOHMOYS Y RO R, AHICOWT, ChETOMETEHE VA ShTEWRWV. AHFET
i, SR L NS BORREHS R L T T RS O FEEIRED JIE B L 07 h S O IE Tl 28 L2 FER
HEOTEEMIC OV TR LTS, MTFICIhETHLDLICRSZZ &ICDO20WTiiR%,

(0]
AR CIEiEEE LT, B RS AT 0L 7 EIE 2 a0k, THEREE HIE @ &bk, Wi
I B R ELE SRR (6 30K TRIME WY AB LU / & Y ORSUNREZ Wiz,

(FEm y BRI

B & U THERO D N5 %8, U7 L, bR, e LT &l 10g 2 & D ERE 3.5em, & & 6mm
OFEBROEIEE E L, BRI FRALEZOWIE/ N 775 %Y K Ge BE# 2Ty MAEZRTT o2, 12
HERRIR & LT U, ThAZHESOR (NBL) & WEREEE 2R 120

Fig. LIZBIRE B A 2 v (L) O Ge-LEPS A7 MV &R §o ¥y HAEDO MR, ¥ 7y EfREEAR
FTIE 3 ~8ppm L7 <, FHEZE T ~ Ippm FEE, FERBERZIC BV TO.1 ~04ppm LD TR <, HEIRET
2k BEWHEHBHC RN, &5 ISR OEN D 2R/ U HICRN THE Y, BIEEZE T *Ra/™U D
BHEREELL EIC R o7 o SHIEESIREE DN 0 ~ -3m OIKEHNER ZETH b, FKEFRO YD Ra FIHHADI
DIABDE o D EEZ BN B, LD UM th=1.14, *’Th=0, *Ra=0(dpm) & LT R F OERZRD %
Y, FHEETE 1 G ERE, BEHIF TR 3000 FREL R, ¥ BREIC L2 ERMEIEHTE20E, B
LEBOHRTH 5T (Table 1)o L EDT EDB, TOXSIE T TUEFARMMEL, HOIMTIRIEMR Y ROHIC
LB ERREIIRE R LDBa oz,

[EPMA 43477 ]

BOEHEE EORRS LU BAMIEIC & > TERES N DS B X 2 ik e L oW EE, BEIUH
R P ORBIC L AN ENERIC LD ET 2L Wbh TV, 2 LT IhXMESAT ¢h L, b, ki), S
S (SR, B, W), TIROMIR GEED 2 WIZERRE, BRI, GRES &), MEDRECLIRRRY
BARBEROREEZZT 5,

KK TIITED AHICHET 2168 GCEROBENEI IS TR D E1L) 285010, (6HB K UHHE
BIK L, 254 KHT RICA B0 MKk S XU U, RS, i f&s LR 2R L, EAR RIS
L AMEEEB LU EPMA M 2B Ik

ZOER, BWBEICIE 2 DOBRE, NI—RE (@ORMC FRHORWERONE) BLUT A NVI Y UE
IN— R L EEO A ) HFREL, N — BRI LTEEONN—ZE RO EORICED % FRA (2T
A2 EBELTVWB I Y, BEUF AT AV ICHRER TN —REEFLEROAERRD 522 2 EHFRBOLN
7= (Fig. 22) o & ST EPICHIG LE® (bR H) THEROBREE IS HHAMKO 7RG L 2RV LEEO R
B0 5 iz (Fig. 2b)o

M ORER, AFET AOVEERICBNTEN S = BN —Z @R, /M7 BIRIC LA P, Ca MK
&, —7 Mn, Fe BENE LR >TVWBI LMD ok, HLdEBITEMERLUIPE T THRY Mn, Fe DEHR
BehHIERL LT, BZ5 SMEMDES U, 87 )V (8%, Ca, Mn, IEIE) BHNN—ZBAITRAL, =K
WhaRIEBELEZEDBEZEN D,
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Fig. 1 Ge-LEPS spectrum of the fossil bone from Torihama
(mesurement time : 17108 min)

Tablel. Results of non-destructive **Ra/**U dating.

site i ) ZRa/**U major origin of Ra estimated age
(ppm) (x 10%)
Toi ~1 ~0.1 #¥U and streaming hollow 11~12
Tonodai 3~8 ~0.01 U 2.7~34
Torihama 0.1 ~0.4 >1 brackish water —

CHaversian canal ) CHaversian lamellae )

R SN

(interstilial lamellae )

Fig. 2 Scanning electron micrographs of (a) bone structure
and (b) outer surface of the fossil bone from Torihama .

[(RFRIEEL LTREBRESAF BFHITV, AEO—EBIX 1998 FE BEHLFFRE 2A04) TRERE W,
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Paleoenvironmental analysis from stalagmite

[ELoic]

LSEOMBRBEOSREBEZHE FHT 200, BEORREHOT —F BRNZERILD, BBEMYPO
HLhh Y ORBERS, LEY YD, P4 RA7REOBARMALLENEL, ZOEF/IY— 5 HENICO
SBREHEMRPT 2RI, BEETOAERREEZHITTVWD, LrL, JURZEHRHMEDOZ < Ml
HhkOEETH-oED, BHICEShTWED LT, B> S OABREHORIIZITZLEA ETRDATH
e BEMEOSBEEHDIEIE L LT, Hendy & Wilson (1961)IZ#iFL A CHE T2 ABICEHL, "CHEICLD
Ry~ EREERL LI, BERMKILZAALTEMBORKBEES 2HE Lz, AR EICEBHICS
HLTWBEEDID, B VW IHEORLEEICNTZREN, ZLTREHMB» T THRET L LD T
FOSEBEEHRETEABE LTERICELTWS, 208, B OMEEEBICL > TABPORERNIE
HiZSBEEHOEEL LTSN, B EOSBEZHOMIFICEML TS, LPL, HREBWTEXIDL S
BRIFEZDRL, Z20EDEFOZKBETHOT—FIEZ L0V, £, [ELHOBEREORPLR TS, taY
T BWTIEE Mg/Ca X Si/Ca R Y OWBAEMSAATIATOWEIDICH L, ABOHGRBRFENLKLSE
L URERAKILICR S =3 D% <, LANRAREHOMAZRIN TR,

AFETIE, GHEARLESGERPAOMECSHMEZE5Z, LR ABRENEMRATHILEDTE
UMM A 52 A LEHANE L, ST MOARAHEZHA Uk S REMHOMZE TR L TEE *Th/>U
FEANEE, BERMALLE L CRERMEALICMZ, EHRy AT boA ) —I2L2 PRa”U F1K,
FUHY FESREES LU MSr BFLZHEL, ThoMHRBEOEEE UTRARHED & S M EME L
o

[ B L rabrik]

1966 AEIZ A B { OFEHBOEILED SEM L EABO — 2 AHEOHKE & Lz, EHOBEEEK
15cm, EFDSESAETOMSIEMN 30ecm TH D, FLOIC, TOLFHAEZ Fig. 1 0L UM L, 9 DD
HEOBEEY Uk. RNBHFHEROE/S Y 275 K Ge-LEPS MHHEIC X > T, Alabiho *Ra™U
HEHEL, FRERBO . vBlEE, MAMLLEDOEERBICHER L, U FENAB XU Th RAAICD
WTAE A BB L, RTF VL AWMEICEBE LR, Si MHEBEMALEaf AR POA MY —CL-T, U
R fh$ & O Th AIRAZ ER L, 2°Th/2U ERZRAMb -, BOOAE % Fig. 20K 512 F V)V &> TH|
DL, 25 OB ROREEE L. %okl e @O A% T U-Th FA{AZER L, *Th2U F_% 7@K

boke. T, MAROERRE ZHERT) VBEIGE Y,

FETH _BERREHEN L, 2OREBRREB X UREFLLE
upper part A SAEE RIS (MICROMASS PRISM) (2 & b llE Uiz,
——> for vertical sample £ /7 [0 % BIFR & RYRRIC VAR U, BREEHA IE 7 OO P EBARYE VA
EINAEE, B8ES 7S XvHRFER (B PMS-2000)
kb, Mg, Ca, Sr, BaBLUUREZERL:E.

Sem BT X 9 sub-samples

Sem ~

weight 40~55 g

Fig. 1 Extraction of horizontal nine sub-samples Fig. 2 Extraction of vertical twenty-five sub-samples
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1 7 AR O 2°Ra/~PU B LT 2°Th/2U ERMEZ Fig. 3 12, MEA MBI O 2°Th/A'U & Y& % Fig. 4 IZ7
T o ®Ra/PU RO DBRFEMICHVWEREZ RS > TV BN, FERO *Ra ICBERT 20 TIERBRWDEHE
2, yEA~TZ PO A M) —I2 L5 2Ra/PU ERE, EHBOSTHBETH L VI FREZERT DL,
HEEcIZM L oERAEEE LTRHAT AL D, PTh20 EFRIEZT O LEIO FREAEE LTOAFWN
ZONELTH A5, MAAD PThAU EREIRFIEE HWEDE S Wiz hs, BEARTIZERD» 5 HEICH,
HTRBILEL R TWLHAZRZ DN TERP o, F/2, AT 223ka &5 ZEH L THWENR
Z1RED, HEAMTIE 101ka 2B AEIZESWEP 2. THhBEDREHERELT, ZOHEM U BLY Th [EH
RAICBE U CERBR 2 Ro T o2 eMEZISh, BREBCIIEHTEIFERELRELEE I R0,

Mg, Sr, Ba B LU UEEZ Fig. SICTRTe 4R BUUENY—2ERLTED, W FKOESDBELLT
WBZEehFENDE, LEN-T, GRAOREEED —ETiE ik, BlhLTWEILHHRIZN S,

% RBERMAIE S KU Mg/Sr L FLLOE B Y — > % Fig. 6 I2m 9o Mg/Sr il R RIFNLIR L & L
LTWaZehbhd, BERMELOELEHFRRL, SLEODH 2 MEBORIREL, 2 L CHILFAANORR
Eloofic, B KkOBERNKLL, BAHMBOKRELL WS HIREROKEZHICBIKEL TS, Zh
IZat LT R BRI b @ CcOo, OB EFRNMARLL ($BILIO FEBo R4 240 2 M IC s Bk) , Mg/Sr [
RILEHEALTAAOREZLE WS M LREBEEISOAIKELTWD, COLIICFEZLDE, RERKIEE
Mg/Sr R F I R BRRMALL & Z8)/ 37—V DRI LT, BERMEIEDIHILTWEZEHHHATE D, A4
MERITTZICETCE>TORND, DY MySr HALLOHEREERE LTOWREEERTILNTE
EEEbha,.
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Technetium-99 in the coastal sediment of the Irish Sea and its sedimentally behavior.

1. LIS

BiE, —ARBREEDICIEAET B PTeld, 1945 ELEICAT b C KA BB RSS2 L D7 + — V77 FICH
KF Do PTeld Tl (T,=2.1x10%y) 2R, Ly bipHBULAE (B,.=292keV) THAHDT, HBEEL N
NPT 24 - MET AT LIXES TV, LELEDS, ®Tcldw o>, 7N b=9 AhbDETRIL
A 6.1 %k i<, FMEABEO IR BIA2BITEXHEHE R TWA, 2612, FHEAK
WE F LI 45 B4 C B Te O KED DB & L~V BT & 32 H 5 AL & R E R &
NTWBLHIE, —iBEh L SO YT DI L £7IICET 2 2 L PR EOHEREIC 2> Tna,

AXFVA T4 v oaiffpldii® St Davids Head &1t ® Mull of Galloway #5ift& 4 2 M R0 g

(47,000km?) T, 74 Y v ¥ 2 @R A ALE % BNFL Sellafield A% 258 FEALER Ti520 & Biits & 7o icht
PEBEIIS & O —REBUE L I LB ISR EN TV B, 62T, 74V v ¥ afipid gt o8y 7
Ve, FLTOTe &t EOBSHERIIO R TICHT AMIE 7 1 — WV FE L THEIFOBIT L 7 5 Tk, 40,
CDT7 4=V FEANL T T DA TOBTEICH T 2ERZ 2T o O THIET 4o

2. EHBLIURE
199410 H ST 4 Y v ¥ 2 fERERHY SO 9 /i i A 6

FL-EE50~100 cm, %3 cm OHERY o 7k &
JRGE - B - RE LY 0 aira R E e L7s (Fig. 1) o
ST IT I ARIKIE D 3R VW e D #ii5 [LLRL-AR-18, pp.
12, 1994)12HE U 7o T2 B, HNOw#H,0, 12 & % @il
D& &, TOA/xylene (tri-n-octyl amine/xylene) , MEK (Methyl
ethyl ketone) , ¥ 7 0~XH) 2K % 3 BRSO EEMhT
%, B4 A REBIES 7 58 (Dowex 1-X8, 100-200
mesh) & BHE LT o720 ®Te DPEIZIT 'PRh & NHEEE
He b L7 IR ICP R ST RN 2 v ice (EFEIED
HIEIC 13 & 5 COBERERM L 72 *Te (EF204.11 keV)

(K[ - Du Pont #1:3) Dy AT P X MY —IZLY
Iro7e

3. BREEE

I ATIC DV T, U 80~35 %Tdh o720 " Tc
b L—4— D, ICP-MS HI5EI P HHEHE VRh ORI,
ELTYAZRNZ MhbOREAR (PRu) OHIE ATV,
ISFTMSENE Jl L 720 Y AR PO~k Fig. 242
Tt T 99 IIHiER 525 FEMKIE PRu (FRFEHE
12.7%) T b, BRI RA S o 74y, TR 101 ("R
DHHEIE 17T %) OE—7 b bWERffore £72, T
b L= — S b O PTe DR HRR S A,
[iAED J7ET B 0 T B BABICHIE 247 720

s 30_

Fig.

lon counts / channel

Fig. 2

558

" Hsan

g, Ra)
Osamplingsite -
LT

2000

1500

An

0 : | .
98 99 100 101 102 103

W 4W‘
Sampling locations of sediment core

samples in the Irish Sea, UK.

Mass number (m/z)

example of mass spectrum of final solution.



Z DG STEA BB OTe OB FHUtE 72 1) 0.16mBq (0.24pg (M%) TH o7, Fig. 1 IIRT K
BRI SO B | (Sellafield AR AL TH)) 206 OHigE & S0 2 O M SR O T i, Bk
UL BB ILE % T LT Table 1 W2 L7z PTelE & il oo ffigh e oiICHIEIERED S5

g
Table 1 The results of chemical analysis.
99Tc
Sampling Total weight Anal. weight Concentration Inventory Chemical yield
location (g) (8 (Bg/kg) (Bg/em®) (%)
1 298.28 50 196 =+ 009 0083 0004 823 + 25
2 714.06 30 522 % 026 0528 £0026 779 + 23
3 430.40 50 277 £ 013 0169 £ 0008 625 + 4]
4 397.19 50 308 £ 015 0173 £0008 625 + 25
5 710.90 50 6.88 * 034 0692 £0034 495 + 20
6 912.27 20 149 £ 07 1924 £009 714 + 40
7 549.97 100 095 =+ 004 0074 +0003 416 = 21
8 691.84 100 940 * 047 0920 + 0.046 348 + 1]
9 454.89 100 293 £ 014 0189 % 0.009 546 + 22
AFHR b £ BT 2 2Py L o GERE It 10° 3
(PTc/ 2 Pu) & it 14 6 D il & DRER T Fig. 3 g 1 cs137
i27ay bL7z, b L, ®Tc PERITFUBETDH 5 g L] — _— .l_,-f""" 5
=00y &L 2 BATRE &R 7% 6 I, AR g [ =T .
ERAFIGES R BT LHFTFHTED, L LGN R L . i
n ; + x ol 3
5, Fig. 3 TIX 20 L) AR 0T, ﬁiﬁ?ﬁ- 2 ' . /\\“m
o I RRBIRATE 6 M ico SO EIL, *Te BIARAF s . Pl Tc-99
HRAETH B 29 20py (Il LT & 0 7 $ T % z ,/ff'
? =
ENBIEERBEL TS, £, YCs,*'Am, *'Np o
2
7 EDORGERITC D Wb AR PPy L DY g W 1 Np-237
- [ 4 'y ~
SHTEIE HH L 72 & 25, P Te A% & 1A AT & a1
T, TVH) BBICBTALYYLENLZD g 107
A ENT EAbhol, £
10“ 1 P AN G ST ¥ PR
0 50 100 150 200

Distance from Sellafield (km)

Fig. 3 Relationships between activity ratios relative to 2****Py and

distance from BNFL Sellafield nuclear reprocessing plant.

PRI EE UTREBE RINEFIC L D iibh, ZOMBEHIsE HARHELEES 1 T1EH)
CBWTHRES Wiz, |
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Uranium Concentrations in Commercial Mineral Water

WS DOMNMEANDOREL LTI, HEHRICESREB) A 7 OMIZFNEE, BICRERE~OBENEITo NS,
WHO (f5SHREEHERE) DEREIK KB A Roq kD%, RETHER 1046 A 1 0 fHEEE@EAICKD, U5 >
AUKEKEOERERICMA SN, (E8HE : 2 1 g/0) ZOMANZMEY, EEMIZKEKBLREZOKEDY T >
WEOE=Y ) /NS RMBINE L TEI NS, —F, BKEKEL THE, KEKUMZE S RINT4—F NG
HESHE®EEN TS, HEAOBEIKDY S > BELN)VBBEO & LT, HEFLHBERVESTHSIHTRS *
G4 —F DT BEEZMELEZERIIONWTHRETS. QF :BEATKEShTWS [RBK FI27)L
AMZULIFINT 3 —F—LBRBEEDHZNN, TITRELDTES. )

[(HERUBIRE]

REELEIZTIIND 44— —NEETHRENTWAHOEMA LK, iAEHT IM HNO, Bk IZRB L, BKEE
{LHIEDONEBEREE LT Bi£ 2.5 n g/ 0 ERAEIFMULE, FEEST 7 AVHBESHEE (B PMS-2000)
lz& 0T ViREERE (R R 16sec/mass) L7z,

(BRRUEE]

BIERERE, HBOEDICATTELMNAEOLOEHHET Table 1 IZRT, JIE Lz 29 80D BIgEHEZE 2
FHOIXENED 2 $H, WE LMW TH- 2. SEOESHEIZS < ETHAEKEIZHTL260OTHLHH, KR
BiHRENTVAI XTI 4 —OPIZIZIRHEZ NI AL I TV BRIEOHONEFEIEL, FNSMNEL AT
INTVELBRRERLT WS, SEHEAOY 5 EREZMITSHE S, IhoOBiiEZRL TOY T RN
HBHIEESGHEICHES BENRSH S, 753, Shiraishi 5 (1996) ICLhIEBHKERC TOEE DT ARIRENT 7.1X 107
ng/A/A (8.8mBa/H/N) &fo>TW5,

ARBEITEZKBE KRNSO DT > BREGHHIZHS T I KREDO fRENEZRL TWa, REOKEKED 3730 2
EEDLNNADY S WER, RS (1991) OMETIZA.8~61.8ng/ 0 (FH22ng/0), A5 (1991, 1992)
OMETIL0.9~199 ng/0 (EH 28 ng/0) TH Y, SRIOEGEITRENELS@E Y T 2 REIRRE SN TW L,
ZORRE L TERBEO KIS G & OB E W S2mA, BN LERN RO K 286 5 7D A
EENTWASLEDTIREWMAEHENENS, ZHUsx L FARIZARKBRE L THEODSEER>MEINWHOD, HEED
SRR W EM S —RIEKEL D BT MENES, Bu g/ UEolES LIZLIEREShTWD, HIZ,
HF KTV IC B W TH IRENKELS LTS EAMENTED, Table 1 OF —ILFOHE (No.l, 2) KRUHE
—HiNORE (No. 16~18) OMITI O Z ENEFICRNE S, CNH@EY T HEH FARKOFEE RO Z R
5, SRk oD T RERE Tldth Fk &K & L TR % il TR NN E S WA S,

Table 1 Uranium concentrations in mineral water

Domestic water H Foreign water
No.  U(ng/0) No.  U(ng/0) . No. Lecation U (ng/0)
1 1.8+0.5 1 (23+03)x10t ! 21 France (1.5 2o,00x 103
2 (L2xooz)x10° 12 (Ld4toa)xi0t | 22 " (8.0 o.039x 10*
3 (42t000)x100 13 24t0.1 1 . (6.3 to.q4) x102
4 (g2t0.1)xI0 14 62t03 Y Belgium (1.0 +0.04 x10?
S (LI01)x10° 15 (12%00)x10' ¢ 25 Maly (LS +0.1)xI0?
6 0.4t0.1 16 S6tos : 26 USA (L6 to.03)x10?
7 (3.7+0s)x10! 17 (73t02)x108 , 27 " (1.5 *o.1)x10
8 43+o. 18 (80x01)x103 | 28 " (3.4 o) x10!
9 (51:02)x100 19 (21200DxI0? | 29 (Capada (45 £0.1)x102
10 27t04 20 (2.2%0.)x10' E

Fig. 1 Sampling locations of
domestic mineral water

Error means standard deviation of 4 times measurements.

[ ABFEIZEE U TRERAENBEABR DT, ICP-MS TOME IZIRA ) EFREBE Lt ¥—REOH 4
D HEE O REENE, 1LEOE A T Radioisotopes @/ — Mgt iz, |
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Temporal variation of U concentration of groundwater before/after the 1995 Kobe earthquake;

Comparison with Sr concentrationand isotopic ratio

[FUroic]

BT AOMLFEMAROBEBIIODVWTE, ThETELOMEPRINTE =, HTFK
CBIT2RBEERBRAOBWEORFLMBRLEICEIH2EEMESD 23N, KERME
WA (1995.1.17; M7.2) ICBWVWT S, RaPCBEORFEIREINEZ. Ih b LFEHMK
DEEDERL LTI, B IWVERIWEEAOBRRALM TAKLDORIN (25 v D
EFNV) D LLBBEBOERZIHBTKOEAN CRABREBETIV) BEIAbND. AFETIE
RERESENBROM T KPP OS ORE S X R MARMERICNZ, ARG e THE L
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