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Analytical method of P in atmospheric aerosol

Takashi KURIMOTO™* and Yoshimi SUZUKI'

Abstract Cosmic ray produced *P(t,.=14.3days;Em.=1.71MeV) is a powerful tracer of
physical and biological processes and the short time scales of atmospheric and upper
ocean P cycling. In spite of their tremendous potential for tracing processes involving phos-
phorus in the environment, the very low activities in nature have impeded their use in
biogeochemistry.

In order to determine the low-level beta activities of *P in nature, sample concentration
and/or extraction from large volumes of samples are required with a low-level 3 counting
in the field. Preconcentration of the activity in aerosol is achieved here by various concen-
trating methods. Low-level B counting is achieved by liquid scintillation counting and low
background counting.

The result of measurement of the activity in aerosol by liquid scintillation counting at
Shizuoka University (34°58' N, 138°24' E) ranged from 0.0010£0.0002 to 0.0031+0.0002dpm
/o (dpm: disintegrations per minute). Decay-curve in low background counting confirms
the existence of *P(t,. = 25.3days; En = 0.25MeV).

Key words: “P, aerosol, liquid scintillation counting, lowbackground counting.
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Table 1 The results of P measured using a liquid scintillation counting ( counting time: 100 minutes).
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Fig. 7 A schematic diagram of measurement of *P
using ultra low background B-ray detector.
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Table 2 The results of P measured using ultra low
background B ray detector (the data counted from
ranging 0 to 30ch is eliminated because of noise).
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Fig. 8 A B-ray-spectrum of P using ultra low back
ground f ray detector.

VU IR AT VES Y LADESRE L THET
5.

HoFILRD PP QRAIEHE
BRIZX T« Wy —FRIZHEIN, "PEET
VB~ T2V AT VEDTADIKTCAET VES

TTCHEL, 74 NVY —DERETDEIZ, T4 NVF—
TEFovu BOEBEIImmOABIIRYE S £ L

DT 4 NVATENENTTCT7 « VY —%2 X X DU
Tk, Fur—d—Thw-< DEEGRIE, BENY
275 FoOBEAELE YAV TERFD “PORKS
BEETHIET 5.

AER-REEE
ZOREEXAOTERRIZAK T g JI)vFo ¥PE,
ZOBENy 775V FRIETRAE LT — 9 HNE2
Thb, Y/ TNVOIT Y M OREEDHES
BEOBEXD=HIZ1.02cpmEBEND D E 72> TH B8,
No 22757 Fi20.02pmEIEFEITELS L S,
KRO PO LD mIEW I HE R HERRELAIET S
DIZHFBLIZLDTH 7=, (720, ZTOFETIE
FRHBMYBBERDDZENTEZ TWizWW=HiZ, #Hl
ZfE1Z 9 X TCounts per minute TELTH5D.) ZD
TEiE, BENy 2 IS FRENBE NS
DARZ MM BLBELMIIE-THEY, N4 E
UF V- a VRAIENOEBONIZARZ PVEIER
w0, 1B TONw 2759V FDARY P VTS



KEZ 7/ V@ P ORERE DK 85

x3 BENYZI57Y FREICXS P OBETF—4

Table 3 The data of decay of ¥P using ultra low background 7 ray detector.

MEB CUEHAMO$%E) [Background| 96/11/30| 96/12/9 [ 96/12/20| 96/12/24| 97/1/11 97/2/9
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Sum cpm(41-170ch) 0.01 0.61 0.39 0.28 0.25 0.14 0.06
Sum cpm(171-900ch) 0 0.34 0.21 0.14 0.11 0.05 0.02
Sum cpm(31-2050ch) 0.02 1.02 0.64 0.46 0.39 0.21 0.08
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AN L 03 ‘
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Fig. 9 The value of *P measured and its decay curve
using ultra low background B ray detector.
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Fig. 10 Counting curvesof S -ray under each high
and low energy using ultra low background B
ray detector (reference as table 3).
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