
‘were added. The spikes contained 4.442 dpm of Pu

20039521
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PLUTONTUM TN THF RIKINI WATFR SAMPLFS

This is a preliminarv report on the plutonium isotopes in

the Pikini water samples collected and nrocessed on the re-

search vessel "Palumbo" from October 1972 - December 1972.

The procedure followed for the water samples was as follows:

About 100 - 400 liters of unfiltered water were acidified to

pil 1 - 2 with Con-liC] in the steel settling towers 80" high. \v

The water was stirred by a rising column of air hubbles. vo

Spikes of Pu242 and Am243, along with 10 mg Fe/liter as a av

chloride and 0.25 ml/liter of 0.3% Separan as a coagulant, vey’

242 ang ¥°

1.697 dpm Am243, The pH was raised to a valne of & - @ hy

addition of ammonium hydroxide, the stirring continued for

an additional 39 - 40 minutes and the precipitate was

allowed to settle for two to six hours. Fach precipitate

was removed thru a valve at the bottom of the settling

tower and centrifuged to a final volume of 190 mi of flocu-

lant precipitate.

The ferric hydroxide precipitate was dissolved in minimum

amount of Con-HC1, warmed and centrifuged. Undissoived

residue was treated with HNOz and HF to remove organic

matter and silica. After repeated evaporation with HINOz,

the residue was dissolved in a minimum amount of 8N JIC] and

added to the original solution. In a few earlier samples,

fuming perchloric acid was used, hut is now heing ahandoned

S 0867



 in favor of nitric acid. Hydrochloric acid gas was then

passed for 15 - 29 minutes in an ice-cold solution of the

ahove sample and iron was removed by ether extraction. The

iron-free solution was evaporated and dissolved in 8N HNO,.

The maiority of the samples were clear at this stage, but

when turbidity persisted, HF, HNOz process was repeated.

2 mi 5% NaNO, solution was added to the hot 8N HNO, solu-

tion of the sample and after cooling was passed thru 5 ml

Agix-8, (190 - 200) mesh, NOz form anion exchange column.

After washing the column with 8N HNO, and Con-HCl respec-

tively, Pu was eluted from the column with a mixture of

75 ml Com-HCl + 1 ml HI. The eluate, after repeated evapor-

ation with HNO, and HC], was passed thru another 2 ml

column of anion exchange resin and then plated on a

polished stainless steel disc at a current density of

1 amp /cmé, The plutonium sample was deposited on 190 mm

area and counted*on an alpha-spectrometer system (the

spectrometer consisting of four diode detectors of 200 mm2

surface area). The electronic system consisted of Tennelec

power supply (TC 908), a pre-amp (TC 164), a linear ampli-

fier (TC 211), hiased amplifier (TC 252), Nuclear Diode

discriminator (ND S31), Nuclear Diode router (NP 521) and

a Nuclear Data 512 channel analyzer (Series #139). The

hackgrowund levels, hased on 3 - 6 day counts, were as

follows: at 4.90 mev (Pu242) (a.AnS5 - 1.0034 cpm): at 5.15

mev (PuZ39*24My (mH - .9N34 cpm); at $.49 mev (Pu238) (N.000   
 

- .0905 cpm). Resolution of the detectors was ahout 65 -

20855928



67 kev (FWHM). Fach sample was counted for 48 - 72 hours

to collect reasonable counts for acceptable statistics.

PrSULTS:

Table 1 gives the data on R series of sea water samples

which were collected inside of Rikini Atoll. Table 2 is

for the C series of samples collected in the crater areas

of Rikini Atoll and Table 3 is for the f series samples in

the open ocean surrounding Rikini Atoll. The samnle loca-

tions and concentrations of plutonium are plotted in Fig. 1,

aman of Rikini Atoll. Following are some of the salient

points of the prrliminary report:

(1) ® series sarmles exhibited concentrations of Pu2°9*240

From 35 dpm/IM00L to 283 drm/T000L. Higher concentra-

tions were found in the northwest and lower in the

southeast.

(2) The concentration of plutonium in bottom waters was

generally higher than the surface concentration at the

same location; the onlv exceptions were sample R-7,

which was collected at the mouth of Pukoii Pass, and

sample R-26 from the east-central area of the Lagoon.

The presenceof excess plutonium in most samples from

depth is consistent with the premise that the primary

source of Pu is from contaminated crater sediments and

the physical and hiological sedimentation and the

59905524
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association of plutonium with sinking narticles is of

major importance in the marine distritution of nluton-

ium.

394240 in the @)series(Z) The mean ratio of Pue?®;py2

samples was (0.920 + 0.904) which agrees well with the

ratio of 1.924 used by Hardy, Kray and Volchock (Nature

Vol. 241, 444, 1973) as an average weapons pu238/

Pu2*9*249 vatio (Fie. 2).

(4) The concentration of plutonium in the (Q (crater) sanples

varied from 79 - 2°70 dpm Pu239*240 pranat, and the

ZR 22Q47AN
average Pus spurs ete 4 ratin in these samnles was

(O.N5& + ANA) which is much higher than the mean of the ~

P series samrles.

(S) In theQyY series samnies the concentration of plutonium

was the lowest found in this suite of samples. The Pu

content varicd from 4 - 16 drm PuZ39*240/10n0L, except

in })-9 surface samrle, which was collected in the

Tokororyuru Pass and which contained 97.4 + 6.8 d/m

Puz3°*+240 yinanoy. The high value in this sample reflects

surface flow of water out of the lagoon to the west.

The average Pu->8/py259*240 ration was (0.941 + .917)

in the open-sea samples.

(6) The water from the Zuni and Rravo craters exhibited high

Py 238 pp,239 ratios (Zuni surface 9.13; Pravo surface

9005930
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1.39; hettom, 9.057, 9.063, 0.076), but the water from

the Tewa crater, the south side of which is open to the

lagoon, exhibited low ratios (surface 9.013, bottom

N.016) which were characteristic of the ratios for th

central lagoon (Fig. 2).

In addition to the water samples, analyses have heen made

on 8 plankten samples from stations at which water sample

were also collected. The results of the plankton analyse

are as follows:

e

s

|
no’,

  

 

Sample
, d Pn 239,249 pag ash d Pu259,240/m/gwet d Pu238 m/eas

R-2 B4 + 2 7.9 + 1 1.0 + 41 , 6%

B-21 “AT + 2 2.6 + .1 1.1 + .2 on

R-22 “TBR + 5 5.7 + .2 114.1 | o@

R-25 “H15 +7 5.3 + .3 4 2 [att

R-27 28 + 8 1.5 + 14 7 + 45 if
abB-31 25 + 1 1.0 + ,14 4 + .06 |.

- _ - ~_

C-3 “330 + 7 9.5 + .5 5.1 + .5 S|

D-6 6 + 43 24 + 01 Roel ~

The ratios” Pu2*8 ;py259, 240 followed the ratios found in the /

sea water with the C-3 water sample from the Bravo Crater

outside of Rikini Lagoon had a ratio of approximately .f4 and

Ne

the plankton at Station D-6 had a ratio of .95. Three of

5005531
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having a surface water ratio of .(4 and a bottom wa ratio

of .06 and the plankton a ratio of (£04 € open sea water



the plankton samples taken in the water of the lagoon had

ratios af .01, two near the edge had ratios of .M2 and the

sample at P-27, which is directly in the flow of open sea

water through which you pass into the Lagoon, had a ratio

of 3,

The plankton samples analyzed thus far also reflect the

levels of activity in the water mass in which the plankton

were collected. The concentration factors calculated on

the basis of amounts of pu239,240 in the water and in a

corresponding weight of plankton were remarkably uniform. c os

ef &
The concentration factors ranged from 2.4 x in? to ——

3.6 x 104 and the average concentration factor for the

Plankton samnles analyzed thus far averaged 3 x 104 x

the concentration of the radionuclides in the water. These

concentration factors appear to he high by approximately a

factor of 19 over those generally reported in the literature.

9005932  



TABLE 1

CONCENTRATION OF PLUTONIUM IN THF B SERIES WATER SAMPLES

 

Sample — Volume (L) Pu239* 240g5m 7/1 0001. Put 38anm/10001. Pu238 spy 23%r 240’

BR 2 Surface _ ton 247 4 WE as 4077" 0.021 + .003

B 2 Bottom 200 25R + 13 3.8 + 0.5 0.015 + .002
B 3 Surface 100 208 + 16 3.4 + 0.9 0.016 + .004

B 3 Bottom 100 226 + 9 4.6 + 0.6 0.020 + .003
B 7 Surface 200 64 + 4 1.3 + 0.2 0.020 + .00%

B 7 Bottom 200 SO + 3 1.5 + 0.3 0.030 + .006
B 8 Surface 200 78 + 4 1.8 + 0.4 0.023 + .005
B11 Surface 200 72+ 4 1.4 + 0.3 0.019 + .004
R15 Surface 400 119 + 9 2.0 + 0.3 0.018 + .002
BIS 695° . 200 168 + 16 3.7 + 0.9 0.022 + .005

B18 Surface 200 152 + 9 3.34 0.5 0.022 + .003
B18 94! 100 235 + 19 3.0 + 0.9 0.013 + .004

B21 Surface 200 113 + 8 2.4 + 0.5 0.021 + .0n4 |

B21 Deep 200 130+ 7 3.6 + 0.5 o.028 + .004
B25 Surface 200 148 + 8 2.0 + 0.4 0.914 + 005

B25 Deep 200 283 + 21-™ 3.3 + 0.6 0.012 + .902-
B26 Surface 200 117 + 6 1.7 + 0.3 0.015 + .0N3
B26 Bottom 200 106 + 13 2.4 + 0.9 0.9023 + .009

Sur face 200 123 + 7 2.0 +0.4 0.016 + .003

Bottom 200 181 +21 4.4% 19.1 0.024 + .006
Bottom — 200 35+ 2 -* 0.8 + 0.2 0.023 + .006

5065533 . | Mean = (0.020 + .004) 



TABLE 2

CONCENTRATION OF PLUTONTUM IN THE C SERIES WATER SAMPLFS

 

04240Sample Volume (1) py 2394240gnm/ 10001, Pu238dpm/1000L pu238 spy2eore4

C 1 Rottom 100 229 + 13.1 + 0.8 0.057 + .003

C 2 Bottom "100" * 269 +14 17.04 1.4 1.063 # 05

C 3 Surface 100 1+ 3 2.8 + 0.5 0.039 + .007

C5 Bottom 100 231 + 15 17.6 + 1.8 0.076 + .008

C 8 Bottom 100 147 4+ 5 2.4 + 0.4 0.016 + .003

C11 Surface 100 Blt 3 10.9 + 0.8 0.13 + .01

C 8 Surface 100 si+ 7 1.9 + 0.4 0.013 + .003

Mean = (0.056 + .006)

9005934 
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TABLE 3

CONCENTRATION OF PLUTONIUM IN THE D SERIFS WATER SAMPLES
 

 

Sample Volume (L) py239*240410001. Pu238anm/10001 py 238 spy 39+240

D1 300m 66 11.2 41.5 0.6 + 0.1 0.054 + .009

D 2 Surface 300 4.2 + 0.4 a.3 + 0,1 0.071 + .023

D2 300m 86 10.5 + 1.1 0.3 + 0.2 0.024 + .017

D2 1550m 84 8.2 + 0.9 0.4 + 0.2. 0.050 + .025

D 6 Surface 100 8.2 + 0.7 0.2 +0.1 0.023 + .013

D 6 Bottom 88 15.9 + 3.0 0.7 + 0.4 0.044 + .025

D 9 Surface 100 97.4 + 6.8 2.4 + 0.8 0.025 + .008

D9 900m 74 8.7 + 0.7 0.3 + 0.1 0.037 + 0.016

Mean = (0.041 + .017)

90059535 — 
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