B} X
(3R3BILZ (Journal of Environmental Chemistry) Vol.12, No.4, pp.809-815, 2002]

MEZREE L LU Z20EMEICBIT 5
AR OB EEEIREDEE &
BITRER%ICBE 9 S 5%

ANFROIERY, Ay BEAP, AHEOEED, Bt EEY

VRENRRERS Y 2 ¥ — (T920-1154 AR ERT ARG EL-11)
P GIRKFETHE (T920-8667 FJIIEEIR/N7E2-40)
P RNBREBOREE (7920-8580 AJNEEIRMIEK 2 THI-1)

[FR44E5 B 7 H%H)

Study on Changes of Radionuclides Concentration
in Pine Needles on Pref. Ishikawa
and Its Transfer Process during Two Decades

Masaki KOMORI®, Yoshitoshi NAKAMURA?,
Kengo UCHIDA® and Yoshihiro IZUMI"

YIshikawa Prefectural Institute of Public Health and Environmental Science
(1-11 Taiyougaoka, Kanazawa, Ishikawa 920-1154)
®Faculty of Engineering, Kanazawa University
(2-40 Kodatsuno, Kanazawa, Ishikawa 920-8667)
¥ Environmental Policy Division, Ishikawa Prefectural Government
(2-1-1 Hirosaka, Kanazawa, Ishikawa 920-8580)

[Received May 7, 2002]

Summary

Changes of Radionuclides concentrations, ie., “Cs, 'Be and “K, in pine needles were
investigated in some sampling stations in Pref. Ishikawa during two decades. From 1979 to
1989, artificial nuclide *"Cs had been detected in pine needles, soil and air-suspended particles
because of Chinese nuclear weapon test (1979) and Chernobyl’s nuclear power plant accident
(1986). But since 1990, "Cs was hardly detected in pine needles except a particular area
where "Cs accumulated in soil, while natural nuclides, ‘Be and “K, were detected in pine
needles and soil.

It was found that radionuclides transfered into pine needles by deposition on leaf and
adsorption from root. It seems that in eayly decade both deposition and adsorption dominated
as a transfer process in pine needles, but in a later decade, only adsorption dominated.
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Table 1 Radionuclides concentration of pine needle in Ishikawa Prefecture (unit: Bq/kg-fresh)

Sampling point| Akasumi | Wakabadai | Akasumi | Wakabadai | Akasumi ] Wakabadai
Sampling date "cs Be O
1979.5 1.7+£0.1 52+1 611
1983.5 0.51+0.01 37.4+04 72+1
1984.5 0.77+0.01 42.6+0.7 31.1+04
1985.5 0.39+0.02 61.4+0.7 68+1
1986.5 19.94+04 37+1 58+2
1987.5 1.11+0.03 53.7+04 69+1
1988.5 0.12+0.02 65.1+1.1 67+1
1989.5 0.24+0.02 46.5+0.6 74+1
1990.2 0.34+0.01 0.2> 41.7+03 | 27.3+0.4 | 66.4+0.5 [ 65.0+0.8
1991.5 0.48+0.01 0.2> 28.8+0.2 | 16.8+03 | 77.5+0.5 | 60.1+0.7
1992.3 0.27+0.01 0.2> 485+03 | 385+04 | 67.7+04 | 76.9+0.7
1993.5 0.53+0.02 0.2> 64.3+04 | 38.7+04 | 90.4=+0.7 | 541+0.7
1994.5 0.61+0.01 0.2> 57.7+03 | 46.5+0.4 | 76.9+05 | 73.74+0.8
1995.5 0.24+0.01 0.2> 69.7+04 | 449+04 | 73.3+0.5 | 65.4+0.7
1996.5 0.21+0.01 0.2> 42.3+0.3 | 40.5+0.5 | 74.5+0.5 [ 67.3+x09
1997.5 0.31+0.01 0.2> 32.7+0.2 | 309+04 | 76.3+0.5 | 67.8+0.8
1998.5 0.29+0.01 0.2> 37.1+0.3 | 38.7+0.3 | 69.4+06 | 59.3+0.8
1999.5 0.4340.01 0.2> 421+03 | 35.6+0.2 | 70.0+=0.5 | 61.2+0.8
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Table 2 Radionuclides concentration® of soil in Ishikawa Prefecture (unit: Bq/kg-dry)

Sampling point| Akasumi | Wakabadai | Akasumi | Wakabadai | Akasumi | Wakabadai
Sampling year s Be o
1980 33 52 346
1983 163 2> 122
1984 121 2> 381
1985 118 2> 370
1986 113 2> 377
1987 117 2> 403
1990 49 2> 6 406 48
1991 34 2> 5 11 372 53
1992 4 34 267
1993 22 2> 20 19 352 46
1994 12 2> 16 nd 352 52
1995 14 2> 23 11 365 64
1996 12 2> 24 28 361 61
1997 15 2> 11 nd 354 43
1998 22 2> 7 nd 394 54
1999 19 2> 9 9 365 52

*):The counting error of values in Table2 is less than 9%

Table 3 Transfer factor of ¥K, “"Cs in pine needle (—)

Ry 1 o
Sampling point
Sampling year Akasumi |Wakabada{Akasumi |Akasumi
1980"' 0.18 0.05"
1983 0.21 0.003
1984 0.12 0.006
1985 0.18 0.003
1986™ 0.15 0.18%
1987 0.17 0.009
ave.(1980~1987)| 0.17 0.006 0.11
1990 0.16 1.35 0.007
1991 0.21 1.13 0.014
1992 0.25 0.068
1993 0.26 1.18 0.024
1994 0.22 1.42 0.051
1995 0.20 1.02 0.017
1996 0.21 1.10 0.018
1997 0.22 1.58 0.021
1998 0.18 1.10 0.013
1999 0.19 1.18 0.023
ave.(1990~1999) 0.21 1.23 0.025

*1:China’s nuclear weapon test
*2:Chernobyl's nuclear power plant accident
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Fig. 3 Relationship between transfer factor of “K in pine needle and soil
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Table 4 Result of deposition. and adsorption of Cs in pine needle sampled at Akasumi

amount of
; amount of
Sampling ["*’Cs in pine| '*’Cs in [Measured transfer Calculated 13;37dsorjpt|<?n deposition | deposition/adsorptio
. transfer Csinpine | 137~ . .
year needle(Bq/kg) | soil(Bq/kg) factor factor | needle(Bq/kg Cs in pine n
) needle(Bq/kg)
1980 1.7+0.1 33+2 0.052+0.004 00119 0.39 1.31 3.36
1983 0.51+0.01 163+8 0.0031+0.0002 0.0032 0.51 0.00 0.01
1984 0.77+0.01 121+8 0.0064+0.0004 | 0.0041 0.49 0.29 0.60
1985 0.39+0.02 118+9 0.0033+0.0003 0.0042 0.49 -0.09 -0.19
1986 19.9+04 113%9 0.18+0.01 0.0043 0.49 19.42 40.71
1987 111003 | 117+9 | 0.0095+0.0008 | 0.0042 0.49 0.63 131
Table 5 Surface area of pine needle at Akasumi
. . average average .
run ple(;TS of p|1rLe length of |wide of pine area of p2|ne
needle per 1kg needle(cm) [needle(mm) needle(cm’/kg)
1 13500 6 0.48 43500
2 16700 7 0.53 65000
3 19200 6 0.48 56000
4 21000 5 0.46 50000
5 15000 6 0.50 53100
6 14000 6 0.51 49800
7 20700 6 0.47 56400
8 13800 6 0.49 46000
9 22700 5 0.48 60000
10 20300 6 0.47 55200
average 17700 6 0.49 53500

Table 6 Deposition velocity of
needle (unit: cm/sec)

“'Cs, 'Be on pine

year "0s Be
1980 0.082 0.080
1983 0.003 0.050
1984 0.078 0.094
1985 0.084
1986 0.047 0.037
1987 0.012 0.081
1990 0.055
1991 0.048
1992 0.050
1993 0.064
1994 0.053
1995 0.072
1996 0.054
1997 0.038
1998 0.062
1999 0.044
Ave. 0.045 0.061
S.Dev. 0.030 0.020

BATHE (cm/sec) =AM Y7 ) BAL SRR Y
72 ) OAEREE (bg/cm 2 /sec) /HIE B OFE AR
HIEE (DQ/CIm®) «eeeerereesereesenemsenmnreneaeniecanne (1)
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