
בּ ὓ τΣΪϥТϴ˔Ї͍ ᴮρТϴ˔Ї͎︡

̕ ︣ χᵠ

ʾICP-MSτϢϥІЕкрЎϳЭ90 χ ὯΩ ᴟ

ʾ ṐὫ›ἷЕзЎϳЭχ Ⱳḧ ᴟ

̕ Ṫ χᵫ

ʾGPS “Ђ˔ЦϱʺЖк˔р χἋḧ χ Ṫ ᵫ

ʾ ἷкЩАЕ τϢϥ בּ ל χ Ṫ ᵫ

̕ Ὣᴮχ ꜘ︣ χᾁ

ʾᾉ בּ ЫАФχ 

ʾЯИЌзрϽЪІЕ ʺ ˑσ בּ Ὣᴮχ ›ᴟ

̕ ωΨ ʺ בּ ל χ ὓ χᶎ

ʾᵰ ʾ ωΨ χ ᴣЯДи 

ʾ Ϟ ▀ χ בּ ЈЄϳЭ χ ὓ︣ ᶎ
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ȷɆɫɱȿȤɞ90 ǵ ѝ ǵ

˲ɖɨș ǋǦ ὑ

Ⱨᾮχֲố Ӄʺ ṍτ ϥ ʾױ ├ʺ ◙ꜘχᵔ ẉό ʾ ᴟ ├ρΜμθּזᵓ ϞИ˔ЇϬ ϘΠʺ

ḕẽֲốχ ᶎσ Ӄρᾉ ϒχ χθϛχ Ṫ χᵫ ʾ‰ ᴟτḩβϥ︡ χ ϒ

ˢ בּ ὓ ˣ

Тϴ˔Ї͍ˢ2015 ˙2018 )χ︡

Тϴ˔Ї͎ˢ2019 ˙2021 )χ︡

₈ῇχᴿ

ʾᵫ ΰθ ︣ χΩ ᴟẉό Ὣᴮχ χᶎ

ʾᵫ ήϦθ Ṫ χ σϥ‰ ᴟʺ Ὣᴮχ χᶎ ẉόӗ ├χᾁ

ʾ Ὣᴮχ ›ᴟχ τΰΪθ ϵзϯχᶈ ʺ ᶈ τϢϥ χ‰ΜЫАСрϽ︣ χᵫ

ʾ ₰Ὃ τϢϥ ⇔ ệχ Ӄʺᵫ ΰθЯДиχ ᴣẉό‰ ᴟ



⌐ ∆╢ ⌐≈™≡

Ῥ ᾑ Ȯɩɶɕǵ ǲǫǋǭ
ᾑ

Ῥ ṑҍ ȹɱȽɶ ˝ʣ ⅎ Ѽ′
ᴇˋ

ⱪ≢│⁸כꜟ◓ ─ ╛ ─ ╩ ⇔⁸∕╣╩ ∆╢√╘
─ ⁸ ─ ╩ ╘≡™╢⁹
╕√⁸ ⌂⸗♬♃ꜞfi◓ ⌐≈™≡⁸ ⌐╦⅛╡╛∆ↄ⁸ ⅜ ⇔╛∆™ ╩ ∆╢√
╘⁸ ⌐ ⇔╛∆™ ⱴ♇ⱪ─ ⌂≥╦⅛╡╛∆™ ─ ╩ ╘≡™╢⁹

≢│⁸∕╣╠─ ─ ⌐≈™≡ ∆╢⁹

ЕзЎϳЭ ᵔOBT ♯ICP-MS ᵰḢ Ⱳ︡ ЄϽЗиχ

⌐ ∆╢ ⌐≈™≡

⸗♬♃ꜞfi◓ ─ ה ⌐ ∆╢ ⌐≈™≡

ᾉπψʺ בּ χל Ϭם☼ΰοΜϥΥʺԁ χᶋ χ τνΜοψʺ τⱲḧΥΤΤμθϤʺᾝ∕ ήϦοΜ
ϥ πψ Υ ΰΜ‮ ΥΚϥʻάϦϣχᴿ ϬᵔὨβϥθϛʺICP-MSϬ► ΰθІЕкрЎϳЭ-90 ʺ ṐὫ›ἷЕ
зЎϳЭˢOBTx χ ʺ ᵔ Ϭ Μθ ЕзЎϳЭ Ϭ ΰθʻ
ΜγϦχ ︣ τνΜοϜʺ Ϭ ΰʺ Υיּ Ϭ ⌠ΰο בּ Υם☼ᴦ τσμθʻθιΰʺם♯ χ
χ τ ΰΜ ΥπΦοΜϥΤςΞΤχ ᶎ ψ τ ϛϥ ΥΚϥάρΤϣʺᾝ∕Ẹ Ṑḩ ρχ ῀ ᶓ

Ϭ ϛοΜϥράϧπΚϥʻ

ḕẽ χἋḧ χ τψʺ NaIЂ˔ЦϱЮ˔Ќ χ ṐṀΥ► ήϦϥΥʺῲΜТϰ˔иЖπ βϥ ʺ
Υ Μ ›ψʺ χיּ Υ ΦΨʺⱲḧϜΤΤϥʻϘθʺ ʺ τϢμοψ χ κ ϤΥ ΰΜ ›ϜΚϥʻ
άϦϣχᴿ ϬᵔὨβϥθϛʺ “Ђ˔ЦϱṪ ϞЖк˔р(UAV)Ϭ Μθ Ṫ ẉόζϦϣχ ὫᴮϬᴦ♪ᴟβϥṪ τ
νΜοʺᾁ Ϭ ϛοΜϥʻ
“Ђ˔ЦϱṪ τνΜοψʺ χּל τϢϥNaIЂ˔ЦϱЮ˔Ќρχ χӸΜϞ “ τḩβϥᾁ Ϭ“Μʺ

28 τᾆẕᵫ Ϭ ΰθʻᾝ∕ψ τᴂαο Ϟ Ϭם☼ΰοΜϥʻ
Жк˔р(UAV)Ϭ Μθ Ṫ τνΜοψʺ‰ήτᴂαθ χ Ṫ τᾁ βϓΦᴿ Υ▪μοΣϤʺ Ϭ“Ξ
θϛχД˔Ќ︡ Ϭ ϛοΜϥʻ

ὊⱲ ᴟЫАФ⌠ χϱЮ˔Ѕ

Жк˔рϬ Μθ Ђ˔ЦϱτϢϥ“בּ “ τϢϥ Ὣᴮχᾁ Ὣᴮχᴦ♪ᴟ( )

Ằ ԁᾖ◓ χⱧᾮӟ ʺ ˑσṐḩΥ ˑσ πἋḧ χ Ϭ“Μʺ σД˔ЌΥ ήϦοΜ
ϥΥʺ ︣ χӸΜ τϢϤʺζϦϣϬ︡ϤϘρϛο ᴣʾᶨ βϥχΥ₉ ρσμοΜθʻ
ζάπʺᾉ τϩΤϤϞβΨʺḩἰּיΥ ΰϞβΜḕẽϬ ằβϥθϛʺ♪ᶐ τ ӃΰϞβΜ ЫАФϞ Д˔Ќ
ϬρϤϘρϛθД˔ЌЦ˔Іχ⌠ Ϭ ϛοΜϥʻ

χ ︣ π ήϦθД˔ЌϬ ›ᴟΰʺ ›ᴟЫАФϬ⌠ βϥρρϜτʺJAEA ♃ϣτϢϤ ήϦθᾚ ЯД
иẉόϯрЂрУиϸиЫрТϰиЌϬ ΜθὊⱲ ᴟЫАФϬ⌠ ΰθʻ
ᾝ∕Ϙπτʺ Ϥ͍͎◕ ϬḯϚὊⱲ ᴟЫАФϬ⌠ ΰʺⱧᾮ ⱲΤϣᾝ∕Ϙπχם∑χἋḧ χ ᴟρ ᶓβϥ ʺ
⌠ ήϦθὊⱲ ᴟЫАФχ ᾁ Ϭ ϛοΜϥράϧπΚϥʻ

2012 ₴4 2012 ₴ 2012 ₴8

2012 ₴10 2012 ₴12 2013 ₴2

›ᴟЫАФχ⌠ộָאἷЯИЌзрϽЪІЕ
Ђ˔ЦϱЮ˔ЌτϢϥ



⌐⅔↑╢
☿◦►ⱶ╩ ∆╢ ─

ⱪכꜟ◓

⌐ ⇔√ ☿◦►ⱶ│⁸ ⌐ ⌐╟╡ ⇔⁸ ⌐ ∆╢⁹
☿◦►ⱶ╩ ∆╢ ─ ≤∕─ ╩ ∆╢↓≤│⁸ ┼─ ╛ ┼

─ ─ ⅛╠ ≢№╢⁹ ≢│⁸ ─ ≤ ☿◦►ⱶ─ ╩ ═√⁹ ⁸
☿◦►ⱶ│⁸ ⌐ ⌐ ↕╣√⁹ ☿◦►ⱶ │ ∞↑≢⌂ↄ⁸
⌐⅔™≡╙ ⌐ ⅛∫√⁹╕√⁸ ─ ☿◦►ⱶ─ ⌐≈™≡╙ ⇔√⁹

│∂╘⌐

ה

1
0

≢ ☿◦►ⱶ─ ⌐ ∆╢ ╩ ╠⅛⌐
∆╢⁹

1 ☿◦►ⱶ─ ⌐ ⇔≡™╢ ─◘▬☼
╩ ╠⅛⌐∆╢⁹
2 ☿◦►ⱶ╩ ↄ ╗◘▬☼ ⌐⅔™≡⁸ ─
⁸☿◦►ⱶ ╩ ⇔⁸ ⌂ ╩ ∆╢⁹

Å ─ ☿◦►ⱶ ─ ╩∆╢ ≢⁸
⅔╟┘ ─ ☿◦►ⱶ─ ⅜ ⁹

Å ┼─ ⁸ ┼─ ⌐╟╢ ┼─
─ ┼ ⁹

Å ☿◦►ⱶ─ │ ─ ⌐╟╢ ─ ⁹
Å ─ ⅜ ∆╢ ⌐ ⇔≡⁸ ⁹

1. Cs- 137─ ⌐ ∆╢ ─
2. Cs- 137╩ ↄ ╗ ≢─ ─
3. Cs- 137╩ ↄ ╗ ─ ─Cs- 137
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╩ ™√ ─ ☻♩꜡fi♅►ⱶ
JAEA ☿fi♃כ

☻♩꜡fi♅►ⱶ- 90 90Sr │►ꜝfi⌂≥⅜ ⇔√ ⌐ ↄ ∂╢╙─≢ ─ ≢
│ י1ִ ─ ⅜ ≢⇔√⁹∕↓≢ ⱪꜝ☼ⱴ ICP- MS ≤
╩ ╖ ╦∑√ ◦☻♥ⱶ╩ ⇔⁸ ≢ ≢⅝╢╟℮⌐⌂╡╕⇔√⁹↓╣╕≢│⁸
∆╢ ⅜ ⌂™ ⌂≥╩ ≤⇔≡™╕⇔√⅜⁸ ─◌ꜟ◦►ⱶ⌂≥╩ ╗

─90Sr╩ ⇔√─≢ ⇔╕∆⁹

≤

≤

│ ─ ╩ ∆╢ ≢№╡⁸90Sr⌂╠
90⁸137Cs⌂╠ 137╩ ⇔╕∆⁹⇔⅛⇔⁸90Sr╩ ∆╢
∂ 90─90Y 90Zr⌂≥⅜ ≡ ∂ ≤⇔≡ ↕╣╢√╘

⇔™ ⅜ ╠╣╕∑╪⁹↓─ ╩ ∆╢√╘ ≤
╩ ╖ ╦∑√ ◦☻♥ⱶ⅜ ─ ╠⌐╟∫

≡ ↕╣╕⇔√⁹

◦☻♥ⱶ│ ⌐ ╛ ⌂≥─ ∆╢ ⅜ ⌂™
─ ≢ ↕╣≡™╕⇔√⅜ ⸗♬♃ꜞfi◓─
⅛╠ ┼─ ╩ ⇔╕⇔√─≢ ⇔╕∆⁹ 90Sr ◦☻♥ⱶ

ⱴ▬◒꜡►▼כⱩ

90Sr╩ ⇔√ ╩ ⇔⁸ ⌂ ⅜ ╠
╣√√╘⁸ ╩ ⇔√ ┼─ ⅜ ≢№╢
↓≤⅜ ↕╣╕⇔√⁹ │740Bq/ ≢⇔√⁹

ᵒ ╩ ⇔√ ─90Srᵑ ╩ ⇔√ ⌐ ╕╣╢ ─

│ ⌐ ═≡ ↄ─◌ꜞ►ⱶ⁸◌ꜟ◦►ⱶ╩
╪≢™╕⇔√⁹ ⌐ ─◌ꜟ◦►ⱶ│
─300 ╕╣≡™╕⇔√⁹

◄♂▬♁▪▬♫ⱷ

╩3 ⌐⅔╤⇔≡
≤ ⌐ ↑ ⅛ↄ
╡ ╩ ⇔

╕∆⁹

ICP- AES

0.5g 0.1g╩
≢ ⇔╕∆⁹

│ 1 ≢
⇔╕∆⁹

ᵑ ה ─ ᵒ ╩ ⇔√ ─90Sr



♩ꜞ♅►ⱶ─ ─
☿fi♃כ ⱪכꜟ◓ ⁸ ⁸ ⁸

─ ⌐⅔™≡⁸ ─ ─ ╛∕─ ╩ ∆╢↓≤│⁸ ┼ ↕╣√
⌐╟╢ ╩ ∆╢√╘─ ≡⇔≥♃כ♦ ≢№╢⁹⇔⅛⇔⌂⅜╠⁸ɗ ─ ≈≢№╢ ♩ꜞ♅►

ⱶ(OBT)─ ⌐│⁸ ⌂ ⅜ ≢⁸ ⅜⅛⅛∫≡™√⁹∕↓≢ ≢│⁸OBT─ ⌐⅔↑╢ ╩
∆↓≤⌐╟╡⁸ 1 √╡─ ╩ ≤ ═≡ 3 ∆╢↓≤⅜≢⅝√⁹ ⌐ ⇔√ ─ ┘ ╩
⇔√ ⁸ ─ │╒≤╪≥╖╠╣⌂⅛∫√⁹⌂⅔⁸ ⌐⅔↑╢ ♩ꜞ♅►ⱶ(TFWT) ┘OBT─ │
∆═≡ TFWT≢ 1.0Bq/kg ⁸OBT≢ 0.18Bq/kg ≢⁸↓╣╠─ ╩ ™≡ ┌ↄ─

╩⇔√≤⇔≡╙TFWT⁸OBT≤╙⌐nSv꜠ ⱬꜟ≢№∫√⁹

ÅЕзЎϳЭϬḯϚ Ϭ βϥᵃ πʺЕзЎϳЭψ ẠπΦσΜθϛʺζχ
ʾ τψ ϬḚ βϥάρΥ πΚϥʻừẍⱲτψζχϢΞσḚ

Υ ΰΜθϛʺ ← χᵤ ΣϢόᵤ▀ χЕзЎϳЭχЯИЌзр
ϽΥ ρσϥʻ

Å ρΰο ︡ΰθ ›ʺ ωΨχ ᴣϬβϥ πʺ ∕Ἱ ẉόם῟
χӰσϥTFWTẉόOBTϬ ΰοЯИЌзрϽϬβϥάρΥ πΚϥʻ

Å τⱲḧϬ ΰʺ ΰθṪ Υ πΚϥʻ
ÅTFWTρOBTϬ ΰθ ὫᴮΥ σΜʻ

Å ϞΤτḕẽֲố ᴣϬ“Ξθϛʺ σ Ϭᶎ βϥ
ÅTFWTρOBTϬ ΰθЯИЌзрϽД˔Ќχ Ϭ ϥ

Ὣ᷃ ( ♯ )

TFWT

OBT

ḥ ʾ

ΊΊ ὓ
(200nmχ ӽτС˔ϼΥᾁ ήϦσΜάρϬᶎ )

(ׁ ЄрЎй˔ЄдрϸϳрЌ˔LB7 20mlНϱϯи 600 )

᷃ ♯

ᵕ

ᵕ

˓ Ῥ χ ᴟχᾁ

ḕẽ♯ (ПжЮχᴦ ʿ ʺ )

Ὣ

TFWT

EYELA: FDU-2110
ᴛ : -80ϴ

Ἃжϱрτο ᵕ

nm
190.00 400.00 600.00 800.00 1000.00 1100.00

A
b
s
.

0.505

0.400

0.200

0.000

-0.096

1

2

3

ᾁ ‮
˓ Ῥ χ ᴟχᾁ

Ῥ τ ΰʺ1ᵕ θϤχ τΤΤϥⱲḧχ ᴟϬᾁ ΰθʻ
˓ ᵕ ẉό χ ᶓ♯ᾓ

ρ π⌠ ΰθ χ ẉό χᵕ χ ᶓ♯ᾓϬ“μθʻ
˓ ᾉᴏПжЮχᴦ τΣΪϥTFWTẉόOBTχ ρ ῟ם χḩἰ

ᾉᴏπ⅜︡ΰθПжЮχ ὫᴮΤϣ ωΨ ᴣϬ“μθʻ

ʾTFWTẉόOBTψβϓοᾁ ᴞᾢ χ πΚμθʻ
ʾᾁ ᴞᾢ ʿTFWT, 1.0Bq/kg ʺOBT, 0.18Bq/kg
ʾ ῟ם β3ʿTFWT, 1.3˷ 10-6 mSv̋ OBT, 5.5˷ 10-7ΉSv

˓ ᾉᴏПжЮχᴦ τΣΪϥTFWTẉόOBTχ ρ
ωΨχ ᴣ◙πΚϥ ῟ם ρχḩἰ

β3 ῟ם (ΉSv)
= (Bq/kg ) ˷ 0.20kg ˷ ῟ם˷ 365 (TFWT : 1.8˷ 10ѐэ mSv/Bq, 
OBT : 4.2˷ 10ѐэmSv/Bq)

╕≤╘

│∂╘⌐

─
β͍

Å᷃ ♯ χ Ῥ τΣΜοʺˮ χ ╛σῬ ˯ΤϣˮἋ ῇτᴛΤΜΞκτ ṓϬᵕ βϥ ꜠˯τ ΠοϜʺ χᵕ Σ
Ϣό τ Φσ₯ψσΜθϛ ψ ῟πΚϥρ―ΠϣϦϥʻ

Å τΣΪϥTFWTẉόOBTχ Ὣᴮψβϓοᾁ ᴞᾢ πΚϤʺᾁ ᴞᾢ Ϭ Μο ωΨχ ᴣϬΰοϜnSvйЦиρ Μʻ

Å₈ῇψ ẉό χ ᶓ♯ᾓϬ“ΜʺOBTχ ὫᴮϬ ᶓβϥʻ
ÅήϘίϘσ♯ τΣΜο♯ᾓϬ“ΜʺД˔ЌϬ βϥʻ
ÅṌ ♯ χ ♯ᾓϬ“Μʺ χ χᾁ ẉό ΰ Ϭ“Ξʻ

˻ ˼

Υ ΠϥχϬ ν(Ἃ )

π Ẁ

ϹІ

Ἃжϱрτ

Ϭ70ϴχ
ϳ϶˔Ќ˔НІπᴥᴛ

2˙3Ⱳḧʺ Ϭᵕ ( ṓ)

˻ ˼

30 Ἃ
( Υ40ϴ τσϥϘπ)

Ἃжϱрτ

2˙3Ⱳḧʺ Ϭᵕ ( ṓ)

1ᵕχ ΚθϤ6Ⱳḧ

1ᵕχ ΚθϤ4Ⱳḧ

˓ χᵕ ẉό χ ᶓ♯ᾓ

᷃ ♯ (g) 10.2 10.1 10.5 10.2

(g) 5.5 4.6 4.3 4.5

᷃ ♯ (g) 10.1 10.2 10.3 10.2

(g) 5.2 5.5 4.6 4.7

a. ᵕ χ ᶓ

b. χ χ ᶓ
χ χ ᶓ(ϱϷрϼкЫЕϽжТϰ˔χ ὫᴮϢϤ)

ПжЮχ Ϭ ᶓΰθ ›ʺ χᵕ Υ ϣϦθʻ

χ Ϭ ᶓΰθὫᴮʺ Φσ₯ψσΤμθʻ

ӡ( /L)

β͍ ᴬᶘ בּ Єз˔Ї͕ ЕзЎϳЭ ϢϤ

Cl NO3 NH4 K Ca

2.3E+03 3.0E+04 < 50 < 10 < 20

4.2E+03 4.3E+04 < 50 < 10 < 20

< 0.1 < 0.5 < 0.05 < 0.1 < 0.2
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⅛╠8 ⇔⁸ ≢╙ ≢│ ₁⌂⸗♬♃ꜞfi◓⅜ ↕╣≡™╕∆⁹ ⌂
≢─⸗♬♃ꜞfi◓│ ─ ≤⇔≡ ↕╣≡⅔╡⁸ ─Ⱬꜞ◖ⱪ♃כ╩ ™√
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