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EnvironmentalandDietaryMaterial＄l  

（Japan ChemicalAnaLysis Center）  

1．Co‖ectionandpretreatmentofsampIes  
（1） Rainanddryfal10ut  ‖y－y  
。。、  
in area． which was f川ed with water to a  
depthoflcmatthebeginnLngOfeverymanth．  
Strontium and cesium carrier solutions  
Wereaddedtothesample．  

（2） Airbomedu＄t   
Airbome dust was coI（ected by a firter ajr  一thsatarateof   
The sampling was doneltol．5meters  
abovetheground．  

（3） Servicewaterandfreshwater   
SeNicewater，100D each，WaSCOIlected  
attheintake ofthewater－treatment PJant and  
atthetap afterwaterwasleftrunningforfive  
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 servjcewater．   

（4） Soil  

Soilwas cor暮ected from thelocationin the  
SPaCious and flat area without past surface  
disturbancecausedbydu＄tStOrmS，inf10Wand  
Out fIow due to precipitation，etC．．． Any  
Places10Cated under treesin a forest，in a  
stony area or inside of river banks were 
avojded．Soilwas taken from twolayers of  
di触rentdephes，0－5cmand5－20cm．  

i■ 

。a 
SOi［wasthen passedthrougha2mmsieveto  
removeplantrootsandpebbIes．  

（5） SeaWater   
Sea water wa＄ CO‖ected at the fixed  
Stations where the e什ect of terrestria［fresh  
Water from rivers was expected to be  
negIigiblysmaIL，Aspecialconsiderationwas  
alsogIVentOWeatherconditions．   

The＄amPling was carried out when there  
Wa＄nO rainfalJfor thela＄t few days．To  

PreVent COntamination，Water SamPle＄ Were  
CO［lected at the bow of a sampJing boatjust  
before ＄he stood stillby scooplng ＄urface  
WateruSlngaPO（yethylenebucket．  
1mmediatelya什ertheco”ection，thesamples  
WereaCidifiedtoapHlowerthan3byadding  
COnCentratedhydrochloricacidinaratiooflml  
toID ofseawater，andthen storedin20D  
POlyethyIene containers． The ＄amPljng  
equlPmentS 

． 

andthenwithdistilIedwaterbeforeuse．Two  
hundred milli［iter＄ Of sea water was aJso  
collected at the same staions for the 
demerminationofchJor］nity．  

（6） Seasediments   
Sedimentwascollectedinthesamearea as  
that for the戸ea Water＄amPle，taking the  
foIJowlngCriterlaintoaccout：   
a．The depth ofwater exceed＄1m at10W  
tide．   
b．No signiRcantsedimentaJmovement  
isobservedinthevicinityofconcem．   
C．Mud．siltand¶nesandarepreferable  

Aconventionalsedimentsamplingdevicewas  
used forco‖ecting the topfew centimeters of  
surface sediment. Approximately 4kg of the 
sample in wet weight was spread on a 
StainJess stee暮 dish after removed of the  
Pebbles．sheLIsandotherforelgnmateriaIs，  
anddriedinadryingovenregulatedatlO5℃  

（7） Tota（diet   
Aful［one day ordinary dietinc［uding three  
meals．water，tea，and otherin－between  
＄naCk＄for five persons was co‖ected a＄a  
SamP［eof”totaldiet”．   
The samplein alarge stainless steeJpan  
WaS Carbonized careful［y by direct application  
Of gas flame，and was transterred to a  
POrCeIaindishandthenashedat450℃inan  
electricmu用efu「nace．  

（8）  Ric   
Polished nce was collectedin producIng  
districtsattheharvestandinconsumIngareaS  
When newcropswerefirstputon＄aIe．The  
sample was carbonized and ashed in a 
POrCelaindish．  

★samplesweresenttotheCenterfrom47contractedprefectures・  

（1）   



（12） Fish，Shellfishandseaweeds   
a．Seafish andfreshwaterfish   
Fish was rinsed with water and b10tted with  
afilterpaper．0nlythe edible partwas used  
in case of［arger＄ized fi＄h．and the whole  
Pa代WaSuSedincaseofsma＝erones．Each  
SamPlewasweighedandplacedinastainLe＄S  
steel pan or a porcelain dish After  
Carbonized，the sampIe wa＄ aShed jn an  
electricmu用efurnace．   
b．Sell触h   
Approximately4kg ofshellfishincIuding the  
Shells was co”ected or purchased． After  
removlng the shelI＄．it wa＄treatedin the  
SameWayaSthatfortheseafish．   
C．Seaweeds   
Edible seaweeds were co‖ected and rin＄ed  
Withwaterto removesand and otheradhering  
ma恍ers on the＄urface．The＄eWere remOVed  
Ofexcesswater．weigheddriedandashed．   
Tab［elshows details of＄amPle co‖ection．  

（9） Milk   
Raw milk was collected in producing 
districts and commercialmilk was purcha＄ed  
in consumlng districts．Milkin a stainless  
Steelpan ora porce［ain dishwas evaporated  
to dryness foILowed by carbonization and  
ashin9．  

（10） Vegetables  
Spinach andJapanese radishwere selected  
asthe representative＄forleftvegetabIes and  
for n？nStarCh roots，re＄PeCtively・ After  
removlng SOil，the edible part of vegetable  
SamP［ewasdried andcarbonized ashingln a  
StainLesssteelpanoraprocelaindish．  

（11） Tea   
Fivehundred gramsofmanufactured green  
teawas co”ected．carbonized and ashedin a  
StainlesssteeLpanoraporcelaindish．  

TabfelDetailsofsampJeco”ection  

SampJe  FrequencyofsampJing  Quantityofsample  

＝EnvironmentaJmateriaJs＝   

（1）Rainanddryfa‖out   
l．Fordomesticprogram  

（2）Airbornedust  

mon州y  

〉3000m3／month  qua「terly  

（3）Servicewaterandfreshwater  
l．Servicewater（sourcewater）semiyearly  100ゼ  

100 ゼ  
100 月  

2．Servicewater（tapwater）  
3．Freshwater  。9＄eaS。。）  
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4 kg 
4 kg 
40 β   

4 kg 

yearly  
yearly  
yea「ly  

yearly （6）Sea＄ediments   

＝DietarymateriaJs＝  

（7）Totaldiet   

（8）Rice  

l・Produclrlgdistricts   
2．Consum［ngdi＄tricts  

（9）Milk   

l．Producingdistrictsfor  
domestic program 

dailyamountfor5persons   

－ 

．  

Semiyearly  

bruary7May，Augu＄tand 3A  

Semiyearly（FebruaryandAugust） 3D  

（2）   



Sample  FrequencyofsampJing  Quantity of sample 

yearIy（harvestingseason）  
yearly（harvestingseason）  

3．Consumngdistricts  
4．Powdered milk   

（10）Vegetables   
l．Producingdistricts   
2．Consumlngdistricts  

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

（12）Fish，Shellfishandseaweeds   
l．Seafish  
2．FreshwaterRsh  
3．She”fish  
4．Seaweeds  

4kg   
4kg   
4 kg 
2～3kg  

SeParated．The supernatant solution was   
retainedforcesium－137detemlination．  
The carbonates were disso［ved in   

hydroch10ric acid and strontium and ca［cium   
Were PreCipitated as oxalates． The   
PreCipitate was dissoIvedin nitric acid and   
＄trOntiuT Wa＄ 

． 

Iroり亨CaVeng？WaS made after addition of   
femclrOnCamerfoIlowedbybariumchr？mate   
SeParation aRer addition of barium camer to   
remove radium，its daughters andlead．   
Strontium was recovered as carbonate，and   
the pr？Cipitate was dried and weighed to   
determlne StrOntium recovery．The strontium   
Carbonatew戸S dissoIvedin hydroch10ric acid   
andironcarnerwasadded．The solutionwas   
al10Wed to stand for two weeks for   
StrOntium－90 and yttrium－90 to 

． 

With ferric hydroxide and the precipitate was   
filteredo什，WaShedandcounted．   

（2） Cesium・137  
The supernatant separated from the   
StrOntium 

． 

adsorbed on the ammonium   
molybdophosphateadded．  
After fiItered off nd washed with   
hyfrochloricacidthe precIPitatewas dissoIved  
in 2．5M sodium hydroxide solution． The   
SOluion was adjusted to pH8・2 with   
hydrochIorlC aCid and al［owed to coo‡・   
Resu］tant moIybdenum hydroxide which   
SeParated outin the soJution，WaS fiItered off   
and wa＄hed with water．EDTAwas added to   
the filtrate and washings． Cesjum and   
rubidiumwereadsorbedonacationexchange   
COlumn and cesiumn was separated from   
rubidiumbyelutingwithhydroch10ricacid．  
Theeluatewasevaporatedtodryness and   
WaSdissoIved．The solutionwasfiltered．   
ChJoroplatinic acid was added to precipitate   
CeSium．The precIPitate was fi［tered onto a  

（3）   

2． Preparationof＄amPlesforana［ysIS  
（1）Rain，SerVicewaterandfreshwater   
Thedriedsamplewasdecompasedwith  
nitric acid and dissolved in hydrochlovic acid 
forradiochemicalanalysIS．  

（2）So”andSeasediment   
Dried soilaS 

． 

SievedsampfewasashedjnaneIectricmu冊e  
fumaceregu（atedat450℃．ThesampJewas  
thenheatedwithhydrochJoricacid，StrOntjum  
and cesium carrier soIutions and the mixture  
wa＄ heated． Thein＄OlubIe constituent was  
filteredoffandwashedwithwater．   

（3）Rice   

The a＄hed sample was puIverized with a  
POrCeIain mortar and passed through a  
O．35mm sieve．The sieved＄amPIe to which  
both strontium and ce＄ium carriers were  
added，WaS digested with nitric acjd by  
heating．Afterthe sampIewas heated agaln  
With nitric acid to dryness・StrOntiuり1and  
CeSium were extracted with hydrochlorlC aCid  
and water． TheinsoIuble constituent was  
fiftered and washed． The fiItrate and  
WaShings were combined for subsequent  
radiochemica］analysIS，  

（4）Airbornedust，diet，milk，Vegetables，   
and she”fi＄h，＄eaWeeds，tea and others  
The＄e a＄hed sampLes were treated with the  

ureaSthatdescribedinthe  
。  

3． Separationof＄trOntium－90and  
CeSium－137  

（1）Strontium－90   
SampIe solutions，PrePared asin the  
foregoingsections2－（1）through2－（4），Were  
neutralized with sodium hydroxide． A代er  
SOdium carbonate was added．the precIPitate  
Of strontium and calcium carbonates was  



tared paper uslng a demountable fiIter and  
WaShed with water and then ethano［． After  
drying，the chemicalyieId of cesium was  
determined by weighing the pecipitate．  
Cesium－137 radioactivity was measured for  
thisprecipitate．  

4．  Determinationofstablestrontium，   
calcium and potassium 
Aweighed amountofsoi10rSeaSediment  
WaS heatedin a eJectric muff］e furnace at450  
℃andthentreatedwith hydroch10ricacidfor  
extraction． A weighed a［iquot of ashed  
SamPles of totaldiet，VegetabJes，miIk，fish，  
Shellfish pr seaweeds was digested with  
hydrof］uorlCaCidandnitricacid，  
The extract wa＄made up to an appropriate  

VOlume with diJute hydrochJoric acid．  
Stable calcium and strontium were determined 
bylCP－AES and potassium were determined  
byflameemissionspectrometry．  

5．   Counting  
Aftertheradiochemicalseparationthe  
mountedprec■Pitateswerecountedforactivity  
using low background beta counters normally 
for60to90min・Net sample counting rates  
WereCOrreCtedforcounterefficiency，reCOVery，  
SeJf－absorption and decay to obtain the  
COntent Of stontium－90 and cesium－137per  
SamPJe alJquOt． From the results，  
COnCentrationsofthesenuc［idesintheorJglnaI  
SamPLeswerecalcu［ated．   

（4）  
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＊＊SamplingLecationsinJapan＊＊  

28：Ⅹobe  

29：Nara  

30：Wikayama  

31：Tbtbd  

32：Ma短ue  

33：Okayama  

34：Himshima  

35：「血ma訂ICh  

36：Tbkushma  

37：馳tsu  
38：Matsuyama  

39：Ⅸocl止  

40：Fukuoka  

41：Saga  

42：Naga鼻孔b  

43：Ⅹuma皿Ob  

44：Oit且  

45：Miy撼  
46：Ⅸagosbima  

47：Naba   

1：Sapporo   

2：Aomod   

3：Modoka   

4：Sendai   

5：Abt且   

6：Ⅵ皿agah   

7：Fukusbima   

8：Mib   

9：Utsunomむa  

lO：Maebasbi  

ll：Urawa  

12：Ch払a  

13：Sbi両血  

14：「ゐkobama  

15：N辻gah  

16：Tbya皿a  

17：ⅨanaヱaWa  

18：F血  

19：Ⅹ0鮎  

20：Nagano  

21：G血  

22：S止血uoka  

23：N∈喝qya  

24：Tbu  

25：0由u  

26：恥ob  

27：Osaka  

（27）  
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