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，1．1皿troduction

　　　Since　the　middle　of　May，1954，we・detected　rather　strong』arti丘cical　radio－

activity　inr　rain　water　at　Tokyo　and　other　places　in　Japan。It　was　pfoved　tha㌻

radioactive　substance　which　hadl　been　scattered　in　the　air　by　atomic　explosion　at
Bikini　Atoll　in　 the　spring1954fell　on『the　earth　in　Japan．・As　a　matter　of　course，

a　part　of　the　radioactive　substance　in　the　rain　might　be　retain6d　in　soil　by

adsorption　or　ion　exchange，　Needless　to　say，the　study　on　radioactive　contalni－

nation　of　soil　is　important　ill　agri¢ulture．0血the　other　handl　radioche士hical　assay

of　soil　wi11εive　also　an　altemative　method　to　the　direct　analysis　of　rain　or　fa11－

out，because　we　can　collect　easily；a　suf五cient　amount　of　soil　samples．Even　in

the　case　of　sud（1en　occurrence　of　radioactive　contamination　of　rain　water　or　fa11。

ing　dusts，the　soil　assay　m孕y　give　the・皿ost　convenient　method』for　detecting

artificial　radionuclides　contained　in　precipitation．

　　　Amount　of　radioactivities　retained　in　the　soil　will　naturally　depend　on　many

factors，　such　as　specific　radioactivity　an（i　species　6f　the　ra（1ionucli（ies　in　rain

water，total　amount　of　precipitation，surface　con砒ions　of　the　ground，nature　of

the　soi1，etc．Though　we　have　not　examined　these　facto給in　detai1，the　possibility

of　detection　of　artificial　radioactivity　in　rain－out　by　means　of　soil　assaダhas　been

more　or　less　assured．

2・　Sampling　and　ex‡raction　of　ra¢ionucli亘es

　　　Though　we　had　observed　fairly　strong　radioactivity　in　rain　water　precipitated

in　Tokyo　area　on　May17th，1954，the’total　amount　of　rain－fall　was　too　small　to

premitsatisfact・ryradi・chemicalana！ysis・Theref・re，・nthene文tday・300grams
of　soil　was　collgcted　from　the　surface　of　the　ground　at　the　Meteorological　Re－

search　Illstitute．

　　　The　soil　sample　was　Ieached　with50％zl　of62VHCI6n　a　steam　bath，and　filtered

solution　was　evaporated　to　dryness．The　residue　was　dissolved　in　distilled　water

and　an　aliquot　of　the　solution　was　subjected　to　chemical　analyses．The　radio－

activity　measurement　was　started　on25th　May，therefore，values　of　the　activity

were　reduced　to　those　on　that　day．

3．　Results　of　radiochemical　analysis

　　　Next，the　total　activity　of　the　extract　was　measured・The　sample　was　dried
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on　a　planchet　made　of　stainless　steel　and　itsβ一rays　were　counted　by　GM　counter．

The　result　was　about5吻卿gr，soi1，assuming　that　the　extraction　ef五c至ency　was

100％．The　calculation　to　obtain吻吻from　observedψ沈was．carried　out　under
the　rough　estimation　ofβ一ray　energy（ietermin6d　in　the　following　analysis　of

「adionuclides．

　　　The　group　separation　of　extract　based　on　the　or（1inary　scheme　of　qualitative

analysis　was　made　after　adding　carriers　of　Ce，Ba　and　Sr．Precipitate　with
hydrogen　sulphide　showed　very　weak　activityゴwhich　was　o111y　a　few　percent　of

the　total　activity．Hydroxide　group　contained　an　app1。eciable　amount　of　radio－

nuclides，but，most　of　them　were　insoluble　when　they　were　changed　into　fしuoride

forms．The　filtrate　of且uoride　solution　showed　only　a　weak　activity　as　in　the

hydrogen　sulphide　group．The　composition　of　the　active　fluoride　might　mainly

consist　from　rare　earth　elements．The　decay　curve　of　the　activity　showed　the

existence　of　short－1ived　nuclides　as　well　as　long－1ived　ones（about30d）．The

activity　of　these　precipitated　nuclides　was2。14ρ吻gr，soiL　The　radionuclide

obtained　in　the　carbonate　fraction　was　separated　into　calcium，strontium　and
barium。The　calcium　fraction　was　separated　by　concentrated　nitric　acid　and
barium　fraction　was　obtained　by　precipltation　as　chromate．While　the　calcium

fraction　had．no　activity，barium　and　strontium　fractions　indicated　appreciabl6

activities・The　observed　half－1ife　of　barium　activity　was　about15days　and　that

of　strontium　was40～80days。E綱∫estimated　by　the　absorption　ofβ一rays　w亀s

3bout　L2Mev　and1．5Mev　for　barium　and　L5Mev　for　strontium。Thus，it　may
be　said　that　the　radionuclides　of　radiostrontium　and　radiobarium　mainly　consisted

of　Sr－89and　Ba－140。The　calculated　amount　of　thses　radionuclides　in　the　origillaI

soilsampleswasasfo110ws：
　　　Sr；0．74か勉／gr，soil　　　　　Ba；1．64汐吻／gr，soiL

4．　Conclusion

　　　As　a　result　of　the　semi－quantitative　analysis　of　radionuclides　in　the　soil　some

appreciable　radioactivities　in　the　fractions　of　rare　earth　elements　and　alkali　earth

elements　were　found．The　rough　estimations　on　the　content　were　done　on　these

radionuclides　contained　in　the　soil　of　l　gram．The　results　were　as　follows；

　　　　　　　　　　　　　　　radionuclides　of　rare　earth：　9×10－13curie／gr

　　　　　　　　　　　　　　　Sr－89　　　　　　　　　　　　　　　　　：　3×10－13　　”

　　　　　　　　　　　　　　　Ba－140　　　　　　　　　　　　　　：　7×10－13　　”

　　　The　radiochemical　assay　of　rain　water　may　be　replaced　by　the　soil　assay　us・

ing100～1000gr　of　the　soil　sample，when　direct　analysis　of　rain　water　is　di伍cult．

A　direct　activity　measurement　on　the　extracts　gives　only　a　poor　result　due　t（〉

self－absorption　by　a　larger　amount　of　extracted　materials，and　therefore，the

measuremellts　must　be　performed　after　the　separation　of　rare　earth　elements，

barium　an（1strontium　etc．


