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EnvironmentalandDietaryMaterial＄l  

（Japan ChemicalAnaLysis Center）  

1．Co”ectionandpretreatmentofsamples  
（1） RainanddryfaHout   

The sampIjng was carried out when there  
WaS nO rajnfa”for theIast few day＄．To  
PreVent COntamination，Water SamPJe＄ Were  
CO［lected at the bow of a＄amPJing boatjust  
befbre ＄he stood sti”by scooplng Surface  
WateruSlngaPOIyethyIenebucket．  
1mmediatelya代erthecollection，thesamp［es  
WereaCidifiedtoapH10Werthan3byadding  
COnCentratedhydrochloricacidinaratiooflmI  
toID ofseawater，andthen storedin20A  
POIyethylene containers． The sampling  
equLPment＄ aS WeIJas containers were  
thoroughly rinsed with diIute hydrochloric acid  
and thenwith disti”edwaterbefore use． Two  
hundred miIIiIiters of sea water was aI＄O  
collected at the same staions for the 
demerminationofchJonnity．  

（6） Seasediment＄   
Sedimentwas co‖ectedin the same area as  
that for the戸ea Water＄amPle，taking the  
foIJowngcritenaintoaccout：   
a．The depth ofwaterexceedslm at10W  
tide．   
b．No ＄ignificantsedjmentalmovement  
i＄Observedinthevicinityofconcem．   
C．Mud，Siltandfinesandarepreferable  
AconventionalsedimentsampJingdevicewas  
used forcoIJecting thetopfew centimeters of  
Surface sediment．Approximately4kg ofthe  
＄amPlein wet weight was spread on a  
Stain（ess stee（dish a鮎r rmOVed of the  
Pebbles．she‖sandotherforetgnmaterials，  
anddriedinadryingovenreguJatedatlO5℃  

（7） Totaldiet   
AfuI10ne day ordinary dietincluding three  
meal＄，Water，tea．and otherin－between  
SnaCks for five persons was coILected as a  
SamPleof‖totaldjet”．   
The＄amPlein alarge stain［ess steelpan  
WaS Carbonized carefu”y by direct application  
Of ga＄ f］ame，and was transterred to a  
POrCeIaindishandthenashedat450℃inan  
electricmu用efurnace．   

（8）   Rice   
Polished hce was co‖ectedin produclng  
districtsattheharvestandinconsumlngareaS  
When newcropswerefirst puton sale．The  
sample was carbonized and ashed in a 
POrCelaindish．  

Rain anddryfa1  
0n a SamPJingtray，  
一y－y  

in area． which was fi”ed with water to a  

depthoflcmatthebeginnLngOfeverymanth．   
Strontium and cesium carrier soIutions  
Wereaddedtothesample．  

（2） Airbomedust   
Airbome dust was coIlected by a fiJter air  

l  three－mOnths at a rate of  
PermOnth．   

The samp［ing was doneltol．5meters  
above the ground. 

（3） Servicewaterandfreshwater   
Servicewater，100A each，WaSCO‖ected  
attheintake ofthewater－treatmentPlantand  
atthetap afterwaterwa＄lef（runnLngforfive  
minutes．  
Strontium and cesium carriers were added to  
thesample．Thesubsequentprocesswasthe  
same as that describedin the section（1）  
Freshwater was treated in the same way as 
the servicewater．   

（4） Sojl  

SojJwa＄COIlected from thelocationin the  
SPaCious and fTat area without past surface  
disturbancecausedbyduststorms，inflowand  
Out f10W due to prec］Pitatjon，etC‖． Any  
Places10Cated under trees 

． 

avoided．Soilwas taken from twolayers of  
diHerentdephe＄，0－5cmand5－20cm．  

■ 

。a 
SOilwasthen pa＄＄ed through a2mmsieveto  
removeplantrootsandpebbJes．  

（5） SeaWater  
Sea water was co”ected at the 罰xed  
Stations where the effect of terre＄trialfresh  
water from rive rs was expected to be 
negIigib轟ysmalI．AspeciaIconsiderationwas  
alsogNentOWeatherconditions．  

★samplesweresenttotheCenterfrom47contractedprefectures．  

（1）   



（9） Mi［k  （12） Fish，ShelIfishand＄eaWeeds  
Raw miJk was co＝ectedin produclng  a．SeafishandfreshwaterRsh  
districts and commercia［miJk was purchased  Fish was rinsed with water and blotted with 
in consumlng districts・Milkin a stainless 戸相terpaper・OnJytheediblepartwasused  
＄tee］pan ora porcelaindishwas evaporated Ln CaSe Oflarger sized fish・and the whoIe  
to drynes＄ fo＝owed by carbonization and partwasusedincaseofsmallerones・Each  
as崎  leSie 

． 

（10） Vegetab［es  carbonized，the sample was ashedin an  
Spinach andJapanese radishwereseLected e．ectricmufnefurnace・  
tntfbles  

p。l，4kg。fshe‖fishincL。di。gthe  
remov．ng soil，the edible part of vegetabJe she［Is．was co”ected or purchasedl After  
SamPlewasdriedandcarbonizedashing．na remov．ng the sheL［s・it was treatedin the  
StainLesssteelpanoraprocelaindishl  SaetfortheseaRsh・  
（11） Tea  Edible seaweedswere co”ected and rinsed  
Fivehundredgram＄Ofmanufacturedgreen withwatertoremovesandandotheradhering  
teawascollected．carbonizedanda＄hedina mattersonthesurface．Thesewereremoved  
＄tainlessstee．panoraporceLaindish・  Of 

s。．  

TablelDetail＄Of＄amP］ecollection  

Sample  Frequencyofsampling  Quantityofsample  

＝Environmentalmaterials＝  

（1）Rainanddryfallout  
l．Fordomesticprogram  monthJy  

（2）Airbornedust  quarterly  〉3000m3／month  

（3’ 

「） 

．ng＄e。S。n，  

（4）Soi1  

1．0－ 5cm  yearJy  4kg   
2  k  

（5）  

（6）Seasediments  yearly  4kg  

＝Dietarymaterials＝  

（7）Totaldiet  semlyearly  daiLyamountfor5person＄   

‘8’ 

s  

（9）Milk  l・for  bruary7May，Augustand3D  

＄emiyearly（FebruaryandAugust） 3A  

（2）   



Sample  FrequencyofsampIing  Quantity of sample 

yearly（harvestingseason）  
yearLy（harvestingseason）  

3．Consumngdistricts  
4．Powdered milk   

（10）Vegetables   
l．Producingdistricts   
2．Consumlngdistricts  

（11）Tea  yearly（thefirstharvestingseason） 500g（manufacturedtea）  

（12）Fish，She”fishandseaweeds   
l．Seafish  
2．Freshwaterfish  
3．Shellfish  
4．Seaweeds  

yearly（fishingseason）  
一 

i 

yearly（fishingseason）   

4kg   
4k9   
4 kg 
2－3kg  

SeParated． The supernatant soIution was  
retainedforcesium－137determination．  
The carbonates were dissoIved in   

hydroch［oric 
． The   

PreCipitate was dissoIvedin nitric acid and   
StrOntium was separated from caIcium by   
SuCCeSSive fumlng nitric acid separation．  
1rorlSCaVenge WaS made after addition of   
femcironcarrierfoILowed by barium chromate   
SeParation a触r addition of barium carrier to   
remove radium，its daughters and（ead．   
Strontium was recovered as carbonate，and   
the prpcipitate was dried and weighed to   
determlne StrOntium recovery．The strontium   
Carbonate was dissofvedin hydrochIoric acid   
andiron carrierwas added．The solutionwas  
aI］owed to stand for two weeks for   
StrOntium－90 and yttrium－90 to attain   
equi（ibrium． Y鮎um－90 was coprecipitated   
With ferric hydroxide and the precipitate was   
fi］teredo什，WaShedandcounted．  

（2） Ces山m－137  
The supernatant separated from the   
StrOntium 

． 

adsorbed on the ammonium   
molybdophosphateadded．  
After filtered off nd washed with   
rlyfrochloricacidtheprecLPitatewasdissoIved   
ln 2．5M sodium hydroxide solution． The   
SOIuion 叩aS adjusted to pH8・2 with   
hydrochloric acid and allowed to cool. 
Resultant molybdenum hydroxide which   
SeParated outin the solution，WaS filtered off   
and washed with water．EDTA was added to   
the filtrate and washings． Cesium and   
rubidiumwereadsorbedonacationexchange   
COlumn and cesiumn was separated from   
rubidiumbyelutingwithhydrochIoricacid．  
TheeIuatewasevaporatedtodrynessand  

r  

Chloroplatinic acid was added to precipitate   
CeSjum．The precIPitate was filtered onto a  

（3）   

2． PreparationofsampLesforanalysIS  
（1）Rajn，SerVicewaterandfreshwater   
Thedriedsamplewasdecompasedwith  
nitric acid and dissolved in hydrochlovic acid 
forradiochemicalanaLysIS．  

（2）SoiIandSeasediment   
Dried soilwas 

． 

Sievedsamplewasashedinanelectricmu用e  
furnaceregulatedat450℃．Thesamp［ewas  
then heatedwithhydrochJoricacid，StrOntium  
and ce＄ium carrierOlutions andthe mixture  
WaS heated． The LnSOluble constituent was  
filtered offandwashedwithwater．   

（3） Rice   

The ashed sample wa＄Pu［verized with a  
POrCelain 

． 

both strontium and cesium carriers were  
added，WaS digested with nitric acid by  
heating．Afterthe samp（e was heated agaln  
With nitric acid to dryness．strontium and  
CeSium were extracted with hydrochloric acid  
and water． TheinsolubIe constituent wa  
fi［tered and washed．  The fiItrate and  
WaShings were combined for subsequent  
radiochemicaLanalysts．  

（4）Airbornedust，diet，miIk，VegetabIes，   
and she11fish，SeaWeeds，tea and others  
These ashed samples were treated with the  

ureaSthatdescribedinthe  
。  

3， Se甲rationofstrontium－90and  
CeSlum－137  

（1）Strontium－90  
一 

f。re4） 
neutralized with sodium hydroxide． A代e  
SOdium carbonate was added，the prec（Pitate  
Of strontium and calcium carbonates was  



tared paper uslng a demountable filter and  
WaShed with water and then ethanol． A代er  
drying，the chemicaIyieLd of ce？ium was  
determined by weighing the pecJPitate．  
Cesium－137 radioactivity was measured for  
thisprecipitate．  

4．   Determinationofstablestrontium，   
calcium and potassium 
Aweighedamountofsoi10rSeaSediment  
WaSheatedjnaelectricmufnefurnceat450  
℃andthentreatedwith hydrochJoncacidfor  
extraction． A weighed aJiquot of ashed  
SamPles of totaldiet，Vegetables，miLk，Rsh，  
She‖fish or seaweeds was digested wjth  
hydrofluoricacidandnitricacid．  
The extract was made up to an appropriate  

VOlume with diLute hydrochloric acjd．  
Stablecalciumandstrontiumweredetermed  
bylCP－AES and potassium were determIned  
byfIameemissionspectrometry．  

5．   Countin9  
AftertheradiochemicaIseparationthe  

m？untedprecipitateswerecountedforactivity  
using low background beta counters normally 
for60to90min．Net sample counting rates  
WereCOrreCtedforcountere汗iciency，reCOVery，  
Self－absorption and decay to obtain the  
COntent Of stontium－90 and cesium－137per  
SamPIe allquOt． From the resuIts，  
COnCentrationsofthesenucIidesintheongInaI  
SamPleswerecaJculated．   

（4）  
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＊＊SamplingLecationsinJapan＊＊  

28：Kobe  

29：Nara  

30：Whkayama  

31：Tbtbd  

32：Matsue  

33：Okayama  

34：HimsIli皿a  

35：1血ma訂ICh  

36：「bkushi皿a  

37：拠abu  
38：Mat8uyama  

39：Ⅹoeh  

40：Fukuoka  

41：Saga  

42：N喝a組揖  

43：Ⅹuma皿Ob  

44：Oit且  

45：M料a払出  

46：Ⅹagoshma  

47：Naba   

1：Sapporo   

2：Aomod   

3：Modob   

4：Send由   

5：Abt息   

6：Ⅵ皿agah   

7：Fukusbima   

8：Mib   

9：Ut5unOm沙a  

lO：Maebasbi  

ll：Urawa  

12：Ck払a  

13：Sbi両血  

14：Ybb血  
15：N勤也  

16：Tbyama  

17：KanaヱaWa  

18：F山【ui  

19：Ko血  

20：Nagano  

21：G迫1  

22：Sb血uoka  

23：Nagoya  

24：恥u  

25：Obu  

26：恥ob  

27：Osaka  

（：il）  


	Cover Page
	Contents
	Results
	(1) Rain and dry fallout(for domestic program)

	(2) Airborne
dust 
	(3) Service water

	(4) Freshwater
	(5) Soil
	(6) Seawater

	(7) Sea sediments

	Sampling Locations

