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Environmonta】andDiotaⅣMatorial＄■  

（Japan ChemicalAnalysis Center）  

1．CoJlectionandpretreatmentofsampJes  
（1） Rajnanddryfa［10ut  ‖y－y  
？。  

ln area． Which was filled with water to a  
depthoflcmatthebeginntngofeverymanth．  

Strontium and cesium carrier solutions  
Wereaddedtothesample．  

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

thsatarateof   

The sampling was doneltol．5meters  
abovetheground．  

（3） Servicewaterandfre＄hwater   
Servicewater，100A each，WaSCO‖ected  

attheintake ofthewater－treatment PJantand  
atthetapa冊erwaterwasl（刑runnlngforfive  
minutes．  
Strontium and cesjum carriers were added to  
thesampJe．Thesubsequentprocesswasthe  
Same aS that describedin the section（1）  
Freshwater was treated in the same way as 
theservjcewater．   

（4） Soi】  

Soilwas co”ected from thelocation jn the  
SPaCious and flat area without pa＄t Suげace  
disturbancecau＄edbydu＄t＄tOrmS，inf10Wand  
Out fIow due to precipitation，etC… Any  
Places10Cated under treesin a fore＄t，in a  
stony area or inside of river banks were 
avojded．Soilwas taken from two［ayers of  
differentdephes，0－5cmand5－20cm．  

i－ 

。a 
＄Oi［wasthen pas＄edthrougha2mm＄ieveto  
removeplantrootsandpebbIe＄．  

（5） SeaWater   
Sea water was co”ected at the fixed  

stations where the effect of terrestrial fresh 
Water from rivers was expected to be  
negligiblysmaJl．Aspecialconsiderationwas  
alsogNentOWeatherconditions．   

The sampIing was carried out when there  
WaS nO rainfallfor thelast few day＄．To  

PreVent COntamination，Water SamPle＄ Were  
CO＝ected at the bow of a＄amPIjng boatjust  
before she stood still by scooping surface 
Wateru＄lngaPOlyethylenebucket．  

1mmediateJya代ertheco”ection，thesamples  
WereaCidifiedtoapHJowerthan3byadding  
COnCentratedhydrochloricacidinaratiooflml  
toIA ofseawater，andthen storedin20D  
POlyethyLene container＄・ The sampling  
equipments as well as containers were 
thorough暮y rinsed with di［ute hydrochloric acid  
andthenwith disti＝edwaterbefore use． Two  
hundred milliliters of sea water was also  
COllected at the same staions for the  
demerminationofch10rinity．  

（6） Seasediment＄   
Sedimentwas collectedin the samearea as  

that for the戸ea Water＄amPle，taking the  
fo”owlngCritenaintoaccout：   

a．The depth ofwaterexceedslm atlow  
tide．   
b．No ＄ignificant＄edimentalmovement   

jsobservedinthevicinityofconcem．   
C．Mud，SiltandfinesandarepreferabJe  

AconventionaIsedimentsampJingdevicewas  
used forcoHecting thetopfew centimeters of  
Surface sediment．Approximate］y4kg ofthe  
sample in wet weight was spread on a 
Stain（ess steeldish ater rmOVed of the  
PebbFes．she‖sandotherforelgnmateriaJs，  
anddriedinadryingovenregulatedatlO5℃  

（7） Tota＝ゴiet   

Afu”one day ordinary djetincludjng three  
meals，Water，tea，and otherin－between  
＄naCks for five persons was coJlected a＄a  
SamPleo†■’totaldiet‖．   
The samplein alarge stainJes＄Stee［pan  

WaS Carbonized carefuIly by direct application  
Of gas flame，and was transterred to a  
POrCelaindjshandthenashedat450℃inan  
electricmufflefumace．   

（8）   Rice   
Polished nce was co”ectedin producIng  

districtsattheharvestandinconsumlngareaS  
When newcropswerefirstputon＄ale．The  

sample was carbonized and ashed in a 
POrCelaindish．  

★sampJesweresenttotheCenterfrom47contractedprefectures・  

（1）   



（9） Mjlk  （12） Fish，＄helifishandseaweeds  
Raw milk was co”ectedin produc］ng  a．Seafishandfreshwaterfish  

di＄trict＄and commerciaL milk was purchased  Fi＄hwasrinsedwithwaterand b10ttedwith  
in consum－ng district＄・MiLkin a stainless afi［terpaper・Onlytheedib）epa止WaS uSed  
Steelpanora porceIaindishwas evaporated in case oflarger sized fish・and the whole  
to drynes＄ fo＝owed by carbonization and partwasusedincaseofsma”erones・Each  
a＄hing・  ■eSie 

． 

（10） VegetabLes  ． 

SpinachandJapane＄e radishwerese［ected eLectricmu和efurnace・  
tntf 

c p。Iy．k。。fshe”fishi。C．。dingthe  
remov．ng soil，the edible part of vegetable sheLIs was co‖ected or purchased・After  
SamPlewa＄driedandcarbonizedashing－na remOVlng the sheIIs・it was treatedin the  
Stainles＄Steelpanoraprocelaindish・   SaetfortheseaRsh・  
（11） Tea  EdibIe seaweedswere co”ected and rin＄ed  
Fivehundredgramsofmanufacturedgreen withwatertoremove＄andandotheradhering  

teawasco］lected．carbonizedandashedina ma恍ersonthe＄urface．The＄eWereremOVed  
StainlesssteeIpanoraporcelaindish・  Of 

s。．  

TablelDetaiIsofsampleco”ection  

Sample  Frequencyofsampling  Quantjtyofsample  

＝EnvironmentaImaterials＝  

（1）Rainanddけfa‖out  
l．Fordomesticprogram  monthly  

（2）Airbornedust  quarterly  〉3000m3／month  

（3） 

「） 

i。9＄eaS。。，  

（4）Soil   

（5， 

（6）Seasediments  yearly  4kg  

＝Dietarymaterials＝  

（7）Totaldjet  semIyearly  dailyamountfor5persons   

‘8’ 

（g）M眈  1・for  bruaryNay，Augustand3A  

Semiyearly（FebruaryandAugust） 3D  

（2）   



Sample  Frequencyofsamp［ing  Quantity of sample 

y  

yearly（harve＄tingseason）  
yearly（harvestingseason）  

3．Consumngdi＄t  
4．Powdered milk   

（10）Ve9etables   
l．Producingdistrict＄   
2．Consumlngdistricts  

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

（12）Fish，She”fi＄handseaweeds   
l．Seafish  
2．Freshwaterfish  
3．She”fish  
4．Seaweeds  

4kg   
4kg   
4 kg 

2～3kg  

SeParated． The supernatant so．ution was   
retainedforcesium－137detemlination．  

The carbonates were dissoIved in   
hydrochJoric acid and strontium and caJcium   
Were PreCIPitated as oxalates． The   
PreCipitate was dissoIvedin nitric acid and   
StrOntjuT）WaS 

． 

lron scavenge was made after addition of   
ferricironcarrierfol10Wed bybarium chromate   
SeParation aRer addition of barium can’ier to   
remove radium，its daughters andIead．   
Strontium was recovered as carbonate，and   
the prpcipitate was dried and weighed to   
determlne＄trOntium recovery．The strontium   
Carbonate wヲS dissoIvedin hydroch10ric acid   
andiron carr（erWaSadded．The so（utionwas   
aI10Wed to stand for two weeks for   
＄trOntium－90 and yttrium－90 to attain   
equilibrium・Yttrium－90 was coprecipitated   
With ferric hydroxide and the prec［Pitate was   
filteredo什，WaShedandcounted．   

（2） Cesium－137  
The supernatant separated from the   

StrOntium fraction was cidified with   
hydrochloricacid・Whilestirr．ng，CeSium 

． 

molybdophosphateadded．  
After filtered off and washed with   

rIyfrochloricacidtheprecipitatewasdissoIved   
ln 2．5M sodium hydroxide solution． The   
SO（uion γaS adjusted to pH8・2 with   
hydroch10rlC aCid and a”owed to cooI．   
Re＄ultant molybdenum hydroxide which   
SeParated outin the so嘉ution，WaS fi，tered o抒   
and washed with water．EDTAwas added to   
the filtrate and washings． Cesium and   
rubidjumwereadsorbedonacationexchange   
COlumn and ce＄iumn was se甲rated from   
rubidiumbyeLutingwithhydrochJorlCaCid．  

TheeIuatewasevaporatedtodrynessand   
WaSdisso［ved．Thesolutionwas用tered．   
Chloroplatinic acid was added to precipitate   
CeSium．The precIPitate was fiItered onto a  

（3）   

2． PreparationofsamplesforanaJysl＄  
（1）Rain，SerVicewaterandfreshwater   

ThedriedsampIewasdecompasedwith  
nitric acid and di＄SOJvedin hydroch10Vjc acid  
forradiochemica（anaIysIS．  

（2）SoilandSeasedjment   
Dried soilwas 

． 

Sievedsamplewasashedinanelectricmu用e  
fumaceregulatedat450℃．The＄amPlewas  
thenheatedwithhydrochloricacid，StrOntium  
and ce＄ium carrier solutions and the mixture  
was heated． TheinsolubLe constituent was  
fiItered offandwashedwithwater．   

（3）Rice   

The ashed sampLe was pulverized with a  
POrCelain 

． 

both strontium and cesium carriers were  
added，Wa＄ dige＄ted with nitric acid by  
heating．Af（erthe samplewas heated agaln  
With nitric acid to dryness．strontium and  
CeSjum were extracted with hydrochlorjc acid  
and water． TheinsolubIe constituent wa＄  
fiLtered and washed． The fiItrate and  
WaShings 

． 

（4）Airbornedust，diet，miIk，Vegetables，   
and shel［fish，SeaWeed＄，tea and others  

These ashed samples were treated with the  
ureaSthatde＄Cribedinthe  

。  

3． Separationofstrontium－90and  
Ce＄ium－137  

（1）Strontium－90   
SampIe solutions，  

わregoing＄eCtion＄2－（  
red asin the  
U9h2－（4），Were  

P  

1．  
neutialized with sodium hydroxide． A代er  
SOdium carbonate was added，the precIPitate  
Of strontjum and calcium carbonates was  



tared paper uslng a demountable filter and  
Wa＄hed with water and then ethanol． A代er  
drying，the chemicaIyieId of cesium was  
determined by weighing the pecipitate．  
Cesium－137 radioactivity was measured for  
thisprecipjtate．  

4．   Determinationofstablestrontium，   
calcium and potassium 
Aweighed amountofsoilor＄ea Sediment  

WaS heatedin a electric muffle furnace at450  
℃andthen treatedwith hydroch10ricacidfor  
extraction． A weighed aJiquot of ashed  
SamPJes of totaIdiet，Vegetables，milk，fish，  
shellfish or seaweeds was digested with 
hydrofluoricacidandnitricacid．  
The extract was made up to an approprjate  

VOlume with diIute hydroch10ric acid．  
StabIecalciumandstrontiumweredetermned  
by（CP－AES and potassium were determlned  
byftameemissionspectrometry．  

5．   Counting  
Aftertheradiochemical＄eParationthe  

mountedprecipitateswerecountedforactivity  
uslng）owbackground beta counters normally  
for60to90min．Net sample counting rates  
WereCOrreCtedforcountereqiciency，reCOVery，  
＄elf－absorption and decay to obtain the  
COntent Of stontium－90 and cesium－137per  
SamPJe allquOt． From the resuJts，  
COnCentrationsofthesenuclide＄intheorlglnaJ  
SamPleswerecalculated．   

（4）  
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＊＊SamplingLecationsinJapan＊＊  

28：Kobe  

29：Nara  

30：W軸a皿a  
31：恥tbd  

32：Ma血e  
33：Obyama  

34：H加s血  
35：Ⅶ皿岬Id止  

36：Tbkushima  

37：取木叩両肌  

38：Mふ由叩a皿は  

39：Ⅹoehi  

40：F血ok且  

41：Saga  

42：Na騨組邑  

43：Ⅹuma皿Ob  

44：Oih  

45：M料a址  

46：ⅩA即S血  

47：Nah   

1：Sapporo   

2：Aomod   

3：Modoka   

4：Send扇   

5：A肋   

6：「血m8ga也   

7：F血sbima   

8：Mib   

9：U血nom料a  

lO：MAeba8bi  

ll：UⅣⅣa  

12：Cb血a  

13：Sbi両血  

14：Ⅵ〉ko血  

15：N卸也  

16：恥ama  

17：Ⅸana卯a  

18：F血i  

19：肋  
20：Na群山O  

21：Gi血  

22：Sb血uoka  

23：Na騨Ⅳ8  

24：Tbu  

25：0由u  

26：恥ob  

27：Osaka  

（24）  
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