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Fallout Radioactivity in Korean Foodstutts (Part 4)
Strontium-90 in Liquid Whole Milk Produced in Korea

by
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ABSTRACT

The Concentration of Strontium-90 in liquid whole milk produced in Korea were measured during

past four years.

The samples of milk were purchased from dairies in Seoul.

Strontium-90 was analysed radiochemically and the amount of stable calcium was also determined.

Radioactivity of Yttrium-90 was counted in low background beta counter which has the background of

1. 38 cpm.

The concentrations of Strontium-90 in the milk are 25.1 PCi *Sr/g. Ca in 1965, 26.8 PCi %Sr/g.Ca
in 1966, 13.7 PCi *°Sr/g. Ca in 1967 and 18.2 PCi %Sr/g.Ca in 1968 in annual average. The conce-

ntrations of Strontium-9Q in the milk of 1967 and of 1968 were decreased approximately compared with

the values of 60% 1965 and 1966.

From the results we can see that Strontium-90 cocentrations in the milk vary roughly proportionally
with the specific activity of fallout. Considering on the safety problems, the Strontium-90 levels in the

milk produced in Korea were far below the maximum permissible level recommended by ICRP.
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(1) M=ol MF H AHE|
AgE 196597 19663 2Wte A3 dtm
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(Table 1)
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LA 450°C 82 L5255 =48 A
38 E42 g

(2) Strontium-90 2| 22| = HF

3 3lsl A8 10g & 38} Strontium Carrier 50mg
2 stetz dil Nitric Acid o] 3o 2ol & o shafe] &
48, #2 Free Carbon-& A A%t} o Ao Syrupy
Phosphoric Acid & 7}8}3 Carbonate Free Ammonia 2

5 A7 Jof} Stainless Steel &)
A ZAA 3545

A Strontium, Calcium, Radium 52} Alkaline Earth
- Phosphate2.4] A4 A 71d, #4-& Fuming
Nitric Acid o} ¥5¢] Strontium-& Nitrate & 34 A
4 Calcium 3} 213t} Fuming Nitric Acid o] 2]3}
Strontium 2 Calcium 2] 23274 & 2~33] = Fo] 3}
o] Celcium -2 943 £& A4 &b Strontium -2
Carbonate 2 A A 71 & Barium Carrier & 7}38}a
Radium, Lead, Barium 2 Acetate Buffer 91 pH5eA4
24 A A%z Yttrium, Zirconium 3 Rare
Earth Elements &= Iron Carrier & 7}3}¢ Hydroxide
2 AR, AARTE ol o] 3o Strontium & &,
A Fo Yttrium Carrier 10mg & 713 § <% 257

Elements&-

Chromate

g

WA 3led Yitriuin-90 3 Strontium-$0 8 ulA} 338 o}
A8 gk Fo Yitrium-90 & Carbonate Free Ammonia
24 Hydroxide 2 H A A7 Strontium 3 X&)tz
PHIL. 56] A yttrium 2 oxalate 2 A AN wWAlsL
A3,

Carrier 2 7}3} Strontium -2 Carkeonate 2 A4 A A
ZY Aol A4EE FHT
AZA o] Haksle Yitrium 348 Falc)

(3) L5 EH W dats Ao

Yttrium-90 & wAl5 34 Low Background Beta
Counter(Low Beta I, Beckman)& A& gth Yitri-
um-90 o] W3 A& F8-L 43.4% o]z Background
counts & 1. 38 cpm o] v}, o] A F7]9] Ao WAEE Wl
planchet gk 2 3= 0.63cpm o]} A 29 A7 244
A4 8 A%l B2 Bol Y A mE A
A AFo = QA WAlsoZ sty Yitrium-90 &
Yitrium Oxalate 2 |5 & wjell 1.38cpm o]zt o
3L el =214 Low Background Beta Counter
1}0‘1 WAls &4L Carrier 2t 7442 A 8 A& 9}
% 22 A8 #4L AA Blank Sample & Az &
Forelor Wk AT A ADE A5el A
g At ARG extel WA HF ARHAT 7
2 5,000 counts preset count 24 2A3}grt, A&
8.3 Low counting Rate of] 904 9] 959 Error &
A Aol F Bhg Aol skl Asare,

E®*=1. 96 +'Ns/ts+ Nb/th
Where: Ns; The counting rate of the sample inclu-

ttrium Oxalate &,

b lo,

ding the Background in counts per minute.
ts; Number of minutes the sample was counted,
Nb; The counting rate of the Background in cou-
nts per minute.

th; Number of minutes the Background was coun-

ted.
Strontium-90 &] WAt thE Ao 3t A abs)
At
. 100C 100 100 1
9
PCi®*Sr= Yl‘ X Yz X E X 3. 29

Where: C; Corrected counting rate (cgm) at zero
time.
Y1, Y,; Respective Sr and Y Yield (%)
E; 9% counter efficiency for *°Y.
(4) Calcium 2| &z
Strontium-90 &} ®}At52- Strontium-unit 1 PCi* Sr
/g-Ca 2 vepdly] 9]3le] Sample Ash o] 835 Cal-

cium & Potassium permanganate titraticn Methed o 2]
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#te] R 23t o, Sample Ash & 20~40mg ¢ Calcium
o g3tz Hale dilute Hydrochloric Acid of 3
o] & 89 Oxalic Acid & 7}8}32 Bromocresol green &
A Aoz ote] dilute Ammonia Water & 78t} pH
4] 4] Calcium & Oxalate 2 AAAA}, AL 442
A7) F A9 W JAL B2 AHG o St
ojz}m A dilute Sulfuric Acid o] %o f2l€ Oxalic
acidZ 1/10N Potassium Permanganate Solution 2.2
A&l et Caleium o] ke oh-g- Aof ol A st
% e,

100- V- F - 2.0035
Wa
where: Wa; Weight of ash in mg

Ca in %=

V; KMnO, Consumption in ml
F; Factor of KMnO, Seluticn

A% Y HE

2 vete A9dez 4359 % AR A
Aol S8 9%0] oFF ¥e AGe] %3 gloxi? 1961
W omeld 19629 &l A 2deld AAG 4
ga w3e 48 2 19603004 19660 AR FF
o A= 496 8 A A GBE 2A 2
& A4 %9 glemz o ek 35 Strontium-
908 Fe £ F& iz g A% 22 %

Aol A 19659 3E 1968 Atolell A4 FFH 47
Strontium-903t#-& Table 1 (PCi*Sr/g-ca)s Fig.1
(PCi®Sr/l-milk)s} e}, ol F 34 AsE Av] 2y
W s FA = 19654 6] 28.6 PCi*Sr/l-milk, 196613 ¢l
28.1 PCi®*Sr/l-milk, 1967:de] 16.6 PCi*Sr/l-milk,
19683 ] 20. 0 PCi®*Sr/L-milk o} gich. 19677} 196814
o 9§75 %= 18 3 PCi"Sr/l-milk 24 196537 19663
o 3373 28.3 PCi®*Se/l-milk st wlzabe] ¥ = o 35

75 el o] 196634 R #EAE
Bas mel 23 9th 949 Strontium-90%ake] 4

& Agst Aol glol FelA gl o
o] 27+ Aoz wFo] zof i F
Age »d Fa dk(Fig.2). 53 1967d Fub|
o go ke 2o gAE Bed F Uth oJE $F
o] Strontium-90 o] €& 2o = A w4 o
A DA A Yee Bl F2 gE Aotk
2z watg dAoz QA Are FPAL 299 A
WHee o 5ot ek ASE H FEY WA
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TABLE 1. STRONITUM-20 IN LIQUID WHOLE MILK o
i
‘LI\)CUVIW “ Feb Mar Apr May Jun
ay
Year\ \ \ :
: 17—22| 48.80. 1 31—4| 22.6:0. 1
‘z 24-28 9.140.2 7—12| 19.8-0.6
1965 14—19 26.520.5
21—26 27.940.9
Mean' ‘ 28.9 ‘ 24.2
17—22| 25.6--0.7| 31—5| 27.0+0. 8| 28—35| 10.74-0.4 28—21 18.140.5 3—7| 28.3-0. 8? 30—4| 30.8:0.9
24—99 24.9-40.8 7—12 26.0--0.8 7—12| 26.0+0.8] 6—9, 26.9+-0.8 9—14 25.30. 7‘ 7—11 29.240.9
14—19 14—19 21.940.111—16 24.7-40. 717~ ~21) 28.1:61. 11318 28.70.6
1966 2126 19.3:-0.721—26 21.7:£0.718—23 29.2:+0.723—28 36.2:+1. 020—25 24.9+2.8
| 2530/ 19.8-0.7 | 272 24.900.7
Mean| 25.3 l 24.1 20.1 23.7 29.5 | 97.7
1—10 24.8+0.7 19.8--0.6 13.1-0. 4 11.020.5
11—20 16.8+1.0 17.140.6 17.940.6 10.920.5
1967 130 22.3+1.3 19. 2:40. 4 16.140.6 10.10.5 5.8:0.3
\ Mean 19.6 22.0 17.7 13.7 | 9.2
| 1—10 25.0-+0. 6 17.3+0.6 24.6+0.8
1968 11—20 29.271.3 13.840.3 10.130.5
21—30 | 14.870.3 9.870. 4 39.3+1.1
’ Mean | 23.0 11.8 13.7 l 31.9
ol 800 PCi®St/g-Ca®3} vl mate] £ 4% A58 A% TAZ 94 $= B AL T4 9o} A
=2A A7lE TR 98 A7 RNE @A 46 S4Y BAE A Ak ¢ Aoz 449
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Fig. 1. Strontium-90 in Milk
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Unit; PCi%®r/g Ca
Jul Aug Sep Oct Nov Dec
28—3| 43.2+0.7)16—21| 23.2+-0.7 30—4‘ 17.1+0. 9 27—2| 28.61-0. 8 1—'6‘ 16.41+0.5 22—4 24.3+0.7
5—10| 29. 8+0.7]23—28| 18.6--0.6 6—11| 28.4--0.7| 4—8| 21.1+0. 8 8—20 27.4+0. 8 6—11 22.810.7
12—17| 20.5+0. 3 13—18| 22.8+0. 7
[20*25 27.810. §
32.5 20.9 l 24.0 24.8 ‘ 21.9 23.6
4-19] 28.9+0.8 1—13) 33.9+0.8
11—16| 30. 1+0.9(16—20| 36.0+1.0
18—23| 30.3+1.0
25—30! 27.910.8 l
29.3 # 34.9 l I
10.0=+0.5 6.610.3 11.7+0.5 8.74+0.5 8.620.1
24.0-+-0.4 6.21+0.3 11.8+0.5 10.840.5 8.1+0.3
12.24-0.5 8.81+0.5 11.7+0.5 15.1+0.7 13.7+0.4 19.24+0.5
15.4 [ 7.5 10.0 12.5 1.2 ‘ 11.9
43.5+1.1 14.1+0.6 19.1+0.9 9.4+1.2 18.110.9 17.90 7
7.4+0.6 9.5:-0.9 8.80.6 14.8+1.3 23.2+1.0
14.240.6 24.6+1.8 16.42.1 11.1+1.3 16.440.7
21.7 [ 16.0 14.8 | 11.8 19.2 f 17.9
1r'— 90v3w2571 8
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Fig. 3. Strontium-90 in Milk
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