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Abstract

The analytical method of cobalt-60 in marine sediments are first described: Cobalt-60
in marine sediments were leached from the sediments using heated 8 N-hydrochloric acid
after the organic materials were decomposed by mixing the sediment with antiformin and
by heating, and the leached solution was passed through the anion exchange column. Cobalt
was eluated by 4 N-hydrochloric acid, and it was further purified as it being passed through
the cation exchange column which had been equilibrated with hydrochloric acid and tetra-
hydrofran mixture. Then, the purified cobalt was electroplated on the copper plate. Deter-
mination of the radioactivity and identification of the cobalt-60 were made using the low
back-ground beta-ray spectrometer and the Ge (Li)-gamma-ray spectrometer.

The determination was made to cobalt-60 in the marine sediments collected at the coas-
tal area of Japan and the deep sea bottom of the western North Pacific Ocean. As the
result, cobalt-60 was detected from almost all samples, and the range of cobalt-60 contents
was found to be 0-12 pCi/kg of dry mud. As the origin of cobalt-60 in marine sediments,
fallout, recent iron materials and cooling water from atomic piles can be pointed out. It is
considered that the cobalt-60 from fallout is predominant in the widespread distribution
of this nuclide. Cobalt-60 was also detected from the marine sediments collected at the
depth of about 3000 m. Hence, it is considered that the cobalt-60 was brought there by
precipitation of detritus of plankton which had concentrated the nuclide preliminarily at the

surface layer.
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-60 F19604H, vd =, T=ax by JRETCTONAFBREREORIEBROBELET 7 v 7 F vh bk
O OBFHERENTEY (Lowman 1960, Palumbo 1963, Seymour 1963, Welander and Palumbo 1963),
% 7o air-borne dust UCHEET 5 < & TR IN TS (Parkins, et al, 1965). 7805 Tl + v —
Y=L UTEMhIcE ST TEY, BhiiEr 2 a0 +-60 DEES—BLENTETEY, SEIOETH
DO—RGHKEEDO S D E LT 2750 +~60 2 BHITIZ AT % € EMHBRIVOIRBILICIE - TN 5B, L LisHh
SETFOBRIIKBET 8.5436 X 1072 Ci/4E/MWe D a s b -60054tk L, 20550 3. 5646 X107 Ci/4E/M
We el e UTishcns (hig, 1973). F/sth, BT HRER - BEROnSoMmmsEz o
Na0s, TNOSEHAREFFOBHKOEHICEIETHELREBT 272018, 3,00 60 OHENETH
TEBERTEMER. LiehioT, HAFDHHRO 2,9V b -60 OER L ~VOBRREEEL, 4BOET
FOWHIKIC S 2 PG R OB RG2S X 5 Il A TE S BENS 5. COXIRNELCESE, Coi
4, HARIICEY 2 BEHEYO 2,90 b -60 OREMSTHOI TR, ChF CIE bR E MR
OV THIEET 3.
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THTBERICDOTIR T CICAIDIH/ (Shiozaki, et al, 1972) THE LzDOT, ¢ TRAMTHEOIER i3
KDNWTIR~R B,
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MR EA80°C THARL, ML, AR 2mmoOB4E o dORREE LT, %, HEERS
PICEENTOS a0 60 B HEBTH 20T, HEHIMEA RO EBICHN 2 MBIV, HREED
B 5EZ T, 300~500g AL /.
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BEMRYICE, ZBO% - TS YA YTV Ay Y sERETNTED, TRk BEBICa
NV EDHES BIDIC, HR—IE A VRBBIERE . £ 0DIRP 5D a0 b Ol a0
N3H T b ICBCE T B IT KBTS 8 MEEERE IV, 7, TRIEEMEIEA 4 vasiE & LT Amberlite-CG-
400, Dowex-1%h335 545, RBEOHE, SMEMMMEABULEE, 2,0 0OV FOBBMITEOEA X
HHWMLL, 8 MEBIEERAR LD ABNC—Eo v IR L, INERETT20T, B4 4 Vsl
Jig& LCld Amberlite CG-400 MEBETS 5.
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TREIERR ST P ) w22 R0l UkhioC, ERUOSBERETE 5 ERBONRIKOEANS 5.
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B 0 bR R SR TS D DHEEIC TR A5, v = 9 A0l & DN
FFEETHD. LichoT, ChbOIHP, BEERYRICERICEEYT 28R LT RO B
TR O OGHEE—EREEIC T 5 kWi, FPIEFRT Sy (THF) —EERIEEE O 2 B4 4 v 25k
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ON Co-60 IN MARINE SEDIMENTS 55

v &E &

20V b -60 DRETEDTIEICII RO R B BEEMNAVONBD, a8 -60 0 BRO T R LF —
DEFN (0.312 MeV), BEBIE RS DD $2088RBD, 20LDEZEMAVLONL. iz
{LARIPERBE A SN eBRO 200 P OBEEEAA O 7. BLKORTED, EARLIEZEBIRVL—BETR
T _EEORNEEICKOBIERER .

54 & =% —ic500g O¥HETRL, Chica v MFRRGREERR S b Y v AERENZ, L,
BRBEMEUIR, BREMARBELZSMEL, KEHEL, Mld 2. MBS 7 X7 1 vE =T A
U, AlE%EA4 a3l 5 A (Amberlite-CG-400, 4cm ¢ X30cm) L, a5 b RO RE XE5.
H1 7 s MR TR, 4MERTa,00 2B 2. FINGEEL KFEKE A, 7SRRI
#%, DEO8MERICIAEL, HE/NUOBRA 4 VAN 7 2ICBL, 2700 AT 5.

Table 1 The results of the separation experiments of cobalt-60 from

other radionuclides

AplEE | HEE N B |[EEER K N #
(g) (mg) (dpm) | (mg) (cpm)
10.0 11.6 ’ 1.4 | 0.1420.51
10.0 0.370.13
10.0 1.6 | '#Ce-'#Pr 2520 | 11.6 | 0.03+0.18
10.0 11.6 | '9Ru-'Rh 3050 | 11.7 | 0.13+0.20
10.0 11.6 Mn 3770 | 113 |—0.17+0.17

RN 200 N REFREFE Lk, DEO20% 3 MIER—80% THF BiCERL, BUREctHmsh
BG4 A vRgiRicE Y. W UBRTEER%, 10% 6 MIER—90% THF BT o b REHL, BEBA
A YZBETasv & THE 208Uk, #emfk, 7ve=T7IEENT, Bl UTRIEERER > b
o aENA, SAREREE LT, 290 2R EICEE. BEshika v ORR EHEED (RN
WERABHRL, BERIRZOTE f BRIEEZT K.

3) MEEERE

HORBEDHIEICIRE Ny 7 759V F BRARI bux —s— (Yax—g—, FLERED 20k, ax
Wb -60DFEERICIE B EAA Y P VY Ge (L) JEEBMEICL B 7 A7 b ML DT oo, REMR
AR M WERLIGRT. ERROMIBICE 2 Ml & O MEETER T 2 700ic, B ob O iERAICH#H%
AOTHHOEACETRR L. £OREERLIGRT. ciub s ohiamd, "Ce, Ru &k o OoHER
SETHY, TRMIIRTARS Fvh s b 2ohoBEORERRNCEIHNE. TLRBEOTI VI TR
b OFEE, 0.14:50.09, 0.08+0.09 cpm DEEESBEONL. COCEhOREILL BT I v I REFEIE LN
NC EMY B,

3. BEREOEEEEDPROI/NILH-60

REERAE 2ICORT. LA CERENRNE, A3 X2y d V24 YRFREE B/ <
Vo= OB A O TR S NROKE DS 3anld T M- e bDTH B0, EEORRL, LRdikRE
MERRBEENESOANEEIEERA AN, 3,50 b-60 OEIZEHD 675 pCi/ks OEWVEERTIFIZIZ



56 M. SHIOZAKI AND N. SHIBAYAMA

Table 2 The Results of Cobalt-60 Determinations of Marine Sediments
Collected at Coastal Area

" W i B HEEER B |7k ¥ |Co-60 pCi/kg|Ce-144 pCi/kg Ru-106 pCi/kg
EHERN ‘ ET4748 7 H19A 0.93:0.5

A 2R S R i 47 6 28 0.7+0.5

HEE, RIEH 47 7 10 5.7+0.6

s, g 7 7 10 | 5.240. 6

IN=EE S MNIN D AT e 47 8 23 | 1.8%0.6

ELelibcii 47 7 3 0.14+0.5

33°55"'N, 130°51’ E 47 8 16 1.440.6

ZFET RIS 47 6 22 2.1+0.6

wH 675 +8

36°01' N, 141°00' E 47 9 5 240m| 4 =1 237 18 184 +33
36°10’ N, 140°50’ E 47 9 5 120 5 1 230 =21 39 33
36°20' N, 140°43' E 47 9 5 40 1 +1 123 +14 140 +25
36°20' N, 140°50’ E 47 9 5 110 5 +1 226 +21 164 30
36°21’ N, 141°01' E 47 9 5 460 3 +1 39 £9 82 =24
36°30' N, 141°00' E 47 9 5 310 10 =2 110 +13 107 +30
36°40' N, 141°00’ E 47 9 5 110 6 +1 24 * 8 55 22
36°50' N, 141°00' E 47 9 7 o1 7 *1 575 33 142 +£28
37°00' N, 141°10' E 47 9 6 120 9 +2 93 +12 80 +24
37°10' N, 141°10'E 47 9 6 125 9 +2 125 +13 75 +23
37°20' N, 141°11'E 47 9 6 80 5 *1 256 21 30 *19
37°30' N, 141°10' E 47 9 6 48 1 *1 54 +10 118 +53
37°30' N, 141°22' E 47 9 6 110 4 *1 78 +11 65 +23
37°30’ N, 141°30' E 47 9 6 160 2 +1 126 +14 154 +31
37°30’ N, 141°41'E 47 9 6 270 6 +1 109 +12 86 +23
37°30' N, 141°50’ E 47 9 6 410 8 *1 78 *11 99 +23
37°30’ N, 142°00" E 47 9 6 560 3 +1 54 +10 23 +18
37°10' N, 141°10' E 48 9 27 100 11 +2 235 +14 50 +14
37°20' N, 141°10' E 48 9 27 69 5 *1 152 +11 48 +15
37°30' N, 141°10' E 48 9 27 41 7 *1 177 +12 80 +13
37°41’ N, 141°10'E 48 9 27 39 1 *1 60 + 8 41 *17
37°50’ N, 141°04’ E 48 9 27 30 5 +1 49 = 8 42 *15
37°51’ N, 141°15' E 48 9 28 48 2 *1 42 + 8 35 +16
38°00’ N, 141°15’E 48 9 28 44 2 *1 33 *+38 64 +21
38°10’ N, 141°05' E 48 9 30 29 6 +1 181 +12 115 +16
38°10’ N, 141°05' E 48 9 30 29 1 %1 2% 7 38 =11
38°10' N, 141°15'E 48 9 28 40 2 1 58 + 8 44 *14
38°16' N, 141°11' E 48 9 25 12 +1 178 +12 104 %16
43°35' N, 141°09' E 48 7 13 75 5 +1 166 +13 59 +14
35°42' N, 135°57'E 48 7 14 52 7 *1 301 18 66 16
37°58’' N, 139°02' E 48 8 7 38 3 *1 234 =28
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Fig.1 p-Ray Spectra of Chemically Separated Co-60 from Marine Sediments

0~12pCi/kg DHEMICAD, BEFXEOIHELUTOLORAROIL/ZTHD, RKEOHI SEHETRS
Aasv h-60 OBEEMID LN CHRED 2,00 b -60DRIEIC2NTH, IROBDHBEL SNG.
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i) FFhSEICHE D HHIK

i) HREE O

i) DT, 19624700 519644E & TORY Perkins 5 (1965) & » THEE S PcfRic ki, £ b~
324 dpm/Ft® OEMELNTEYD, il ¥'Cs Oy 1/100~1/200 1KY 5. 1) IK DWCTRIETIHER
HEVREFHEREOFETHFORHKPEEEINTHE D TH 5. i) REEOHMITIT 290 b -60 298
FNTED, TEMEE LTI 3pCilg SO@MEATNTHID, TS (1973) i X 0. 03~0. 06 pCi/g &
D 300 b-60 BB INTV S, BHO 675 pCi/ ket + R OTHFUTRICIER S h 7o B8 iho 10 pCi/ke %3
FEEERT 2 LETHOBHKC I Z2b0EEL 6N, i) KO i) ZHEBNIRN 2 & 0oThh, %
NEADUFHRD 250 F-60I2 20T, BMHBTHICL 26D EEL 20 RHERDNS. RN THR
RN DN T WCe R 1Ry ORIEMFIRHCIT DN DT, S b OWEE O REETT - ei—ED
BREABHERE Mo/, 3790 M -60ARERIR 2 SF 20750, 200m2IETRERKFEIIE S 2T
MU RN L R OREROCGHEREOBRICL 2 b0 EEbhs. 200m DI S Wik C
FREBARVA, 300m fHETHL, 500m PRTHADL TG, #Ce/*Co DEAFEINCT o v P Lcdo
ME3THD, 200m PUIETE 10~120 OESE SN, Chid Perkins & (1965) OE7:#7 2000 IKik~ 5
EAFD/NE <, WCe IKH LT “Co MENRALNS. Chid “Co DM WCe @ RFIHICHLTE
Wz, 9Co OFBEDLHIMLEHEINTNADTHS. 300m PIETH ratio 13 10~20 THIZD{END
HTHHH, CREHBEERES TGS 2RO R {155 AR L, WRIcET 2 % T
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Fig. 2 The Relationship Between %Co of
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4. BEELHOI/NINH-60

BEEL O “Co DR ERURIFICHIE S/ ¥Sr, ¥Cs OMBAERIITRT. A, B, CAHATROT
hd “Co FHMMALITCH o7cht, DATIRAT, 49EEDBEALRAUEERL, Ui bElFEED 3 &%
BIAETH o, CHEDHEHEED “Co Tha L EAMRT 5 DER ECEELLBDIDINT, f #HX
7 bovd Ge(LD) HEAEMBBICLE 7 SRR PvEE oz, HERER4, BIRRT. ChoDARY
Fwﬂgﬁmoﬁﬁﬁéﬂé'itDﬁTm9%r&U”Ts%M®ﬁﬁ$D%<,”Twmkﬁﬁﬁ®ﬁ%%v
BTYol (2.8 024K, WCs DEMEMRSNS. Fiz ¥'Cs/%Co 3#510T Perkins 5 (1965) @
B (100) L0 1H/NEL, BCs XD b “Co BEIBEIN TS, &b &R THHRO “Co i
BESHB ST, oS TYNEREICEY 2 & CICENE 2 & ThT, PIIW 54ED “Co 28
FHETRHINA CER—BOFRICK TS ETHS. Lowman (1960) ® Eniwetok DFURFEERD I

Table 3 The Results of ®Co Determinations of Deep Sea Sediments

Position Sampling Radioactivity (pCi/kg)
St. No. Depth
Lat. Long. Date Sr-90 Cs-137 Co-60
B 30°08’ N, 146°58' E Aug.10th, 1972 6260m| 4.840.5 3.7+0.8 —3+1
29°61' N, 146°50" E Mar. 9th, 1974 6265 2.6+0.4 2.0+0.6 0*1
30°00" N, 146°55' E Mar. 9th, 6215 8 =1 | 5 =*1 0+2
30°09' N, 147°09' E Mar.11th, 6255 4.5+0.9 2 =1 1+2
C 29°55’ N, 159°46’ E Jul. 30th, 1974 5710 3.0+0.4 3.1+0.7 0*1
30°01' N, 159°58' E Jul. 30th, 5686 2.31+0.4 5.5+0.8 0x1
30°09’ N, 160°16" E Jul. 3ist, 5695 2.6+0.4 5.62+0.9 —1x1
D 35°59' N, 157°58' E Jul. 30th, 1972 3370 | 11.0+0.9 |69 =3 7+2
36°03’ N, 158°12" E Aug. 4th, 1974 3345 | 11.5+£0.9 |65 =£2 61
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O, WA~ OFEHEYBEOBEOHEIC LT, ©Co BEWT S v/ b VICEES LRI chvk BB
HicERIN 5.

HFEARTO *Co @ turnover rate [Li#<, HENT HPICEIMCEEN SIS, Lo TREICIE
EAEBEINITOS, I ©Co BEUT S V7 b VICEHIN, BR7 5 V7 b viciishac s
HPEHINTOS. L DARBHAENICR Y v v F —BEOVEICME L, FEIZHNS000mT, FHL 02000
mEL L >TNE. FREERFILHEETH Y, BILHAOBELPIROOREINTEY, Zo okt
MICEARIBECH S EELOND. COC RIEKOKENEROBESE 1973) I© X-T b BN b1
3.

o OEREERT S LROMESBEMSEZ ONE. Wb, FPRMEUHTHHO “Co 875 v 2 +vic
MR, COEBEICHEL, MBENEDPCRREIGEL b0 EEBbNhs. $EEMK000mTE -7
FDEYOBBNIFT ESUh o0 ESHEBERBEREELOND. FHIELORBOMNMEARDIL, 513
FRiESNB0VD, A%RIICE C OFRHC DO TR ATORHFE L~ OIS HEME O R AW LT
DETZL.
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