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oF: S0 Fo AP R G Qi Abeh, Rk Al EREEtulgh AR B SFE 9]
HAE Ex5o] Ae FEEALe PRa, EFAIES] PAcH B] AE] K 22 A
2ol AFARFAAG 359 (naturally occurring radioactive nuclide: NORN) WAils 542 ZAFSIAT
A B53ES o] 83k NORNQ| H]HFAFs(specific activity: SA, Bq/kg)S =4 3t3 H]¥ALs ]
(specific activity ratio: SARYE AFEste] Idx|o] W& AW 545 A sAT e
2 Al FF2 SATEE PRa®l A9 Al A OIX = i 17.9~21.9 BakgS =2 vl FARE g5
7 E v FETYME Hi 350 BgKge®E 2 xo]S YEhHL JATE ZAce] ASE 0%
2 Abgbst ek Al A S 27.1~27.2 BkglE A e 7S JEAH ElEEmiRt Aldt
£ 31.7 Bgkg 283 FETIAME 49.0 Bekgl 2 & ZJo]E YERJI YT K| A&
636~943 Bg/kg &= U] 3] WA A 583 2o 5 YERNA] ehskrh. PRaPAce] H SAR
FrellA ] 3] A elA 0.708-0.721% 7] LA Al UEREAL 2Ra/Kt PAc/ K] e SAR
e B, 9wl GElik ARk Zh7b 0.0209-0.021332 0.0287-0.03202.2 fALSE h& UER)
Ao} el Al FETY EEA S5 FF SAR #S EH, 0.0353, 0.05062 0.0493,
0.07738.2 g3t 2ol & viepdint.

Abstract: Radioactivity of naturally occurring radioactive nuclides (NORN) such as °Ra, 2®Ac and *K were
investigated for surface sediments collected from Ordos, Alashan, Taklimakan deserts and Loess plateau regions
in China. By a Gamma-ray spectrometry, specific activity (SA) and SA ratio (SAR) of the NORN were
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determined for each source region of Asian dust. Characterization of the source regions of Asian dust was
performed with the SA and SAR values. SA of **°Ra in the three desert regions have almost same values
in the range of mean value 17.9~21.9 Bg/kg, however, the SA in Loess Plateau has much higher values in
the mean value of 35 Bg/Kg. SA of ®Ac in the Ordos and Alashan desert regions have almost same values
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in the range of mean value 27.1~27.2 Bq/kg, and those in Taklimakan desert and Loess Plateau were 31.7

and 49.0 Bq/kg, respectively. In case of “’K, the SA in all regions have similar values in the range of 636

~943 Bqg/kg. The mean SAR value of *Ra/**Ac in four source regions was almost same in the range of

0.708-0.721. It is shown that relationship between *°Ra and 2*®Ac is clearly presented in the source regions.
The mean SAR values of 2°Ra/*K, *8Ac/*%K are 0.0209-0.056, 0.0287-0.0773, respectively.
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Table 1. Geographical and geological informations of the sampling points of Chinese deserts regions
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2.1. A|BEH|

A A 32 AN PETAY) EF
945 ARE PARAAY A5 54 24
o1 ATAERRE AFRLOH, O AR Aol
st A5 E Table loﬂ YERY I tE NORNS] #45)
7] 913l RE ZZEHAE ARE A7) EA
105°CE FAAZIHA] 24717+ AZAIF & 47 HO 2
UF1 o]2 tr] A 8EFAR ¢ eight branched
o] &3t #AstA EdstAtt. A

sampler&

16-18

Region . .
(number of samples) Latitude Longitude
Ordos (16) 37°29'47" - 39°14'03" 107°41'30" - 109°44'19"
Alashan (7) 38°57'36" - 42°02'09" 101°2026" - 105°39'23"
Taklimakan (13) 37°35'40" - 40°44'50" 82°52'46" - 88°22'09"
Loess Plateau (10) 34°24'32" - 35°53'34" 107°58'18" - 109°33'11"
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e 7H7he] AR AHEFL] PRa WAFs &4
o] AgsHAl B4 Azst &F1]F Marinelli beaker]]
23 et AR S A F4% o
o d2oA 3F7F WA Ehe], PRad] A FQ1 2B,
Mpp7he] WIAME A S o] R EE 3T dukA o
ADEd T AAdHAFs S8 AHeHE &7
B2rEloz A 23 450 mL 2-& 1,000 mL &%
Marinelli beakerZ A A2 0.2 ARg-3l3L ¢lon}, 2Ra
o] ZAolA 7144 Rng] FES JAE7] st
o E AgoM e EFFLE 55 AL 4§

71& AHg-8kIER”
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22, Xodths &3

U 3FE, A7 XFHAE A RE HPGe 7
Xl 7% 7] S (relative efficiency: 30%, fwhm: 1.9
keV at 1.333 MeV, CANBERRA, U.S.A.) ©] &3}
o 7z} IFe] WS SAEAT. SEhE Age
2Rafl 34L& YARY =g Fol ATl 2pb
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Table 2= AP HE] A5 A3 FFE49
EAAHRE Yo, Al AF &
el Ax= A3 3t XS & 5 U 4
AL AR BFEHE ABA A 7 9
SATES AAA ¥ A Table 301 YERN AT
W12 Bk 4470 A F9] 20Ra IS 5.3-46 (3
o 23.3£10.3), PAce] H[WAFES 14.7-61 (B 329
+£13.5), K9] v]HAEE 516-1080 (H o 769+186)
Bgkgo E UEISITE S %2 debik, el E ezt AFRt
ol NEE A3l A& PRao] H SA H 18-
22 Bakgl 2 A9 dA g 3 Holu, FEIY]
749 35 Bakgo 2 Al APR 9] oF Fuje] &
zfo]l & Kol Stk PPAce] H SA S AgHE=E
B, Q=29 ik Alukel 79 bzt 27.13 272
BakglZ A9 LS s 7HAH, B EEtvRE A
£ 31.7 Bg/kgl & oJERTR=E 2o FETY A8
oAlME Fa SA %ol 49.0 Bgkgl & vl =& B4
02 Holi Ut} Ko A= PRadt PAc F-2
= g2 HF SA ol FEIY el FEuigt Al

Table 2. Analytical results of NIST SRM 4353

. Certified value Measured value Difference
Nuclide

A AT, EgE v+ FF(National Institute of (Ba/kg) (Ba/kg) (%)
Standard and Technology: NIST)ol|A4] 7]&3 NIST g 723 + 69 684 + 12 -5.39
SRM 4353 E%S o] &3l AP AHRE 7AZ35laL 22Ra 43.0+2.8 414 £ 1.1 -3.72
2} &g, Ac 693+35 72.7£2.1 491
Table 3. Specific activity of 2°Ra, *8Ac and “’K in Chinese desert regions (in Bg/kg)
Desert Value 26Ra 8¢ 4K
Ord 14 mean 19.4 + 12.8 27.1 £15.5 943 + 120
rdos (n=14) range 530 - 46.0 14.7 - 61.0 728 — 1080
Alashan (7 mean 179 £5.2 272+ 94 862 + 153
ashan (n=7) range 10.8 - 23.0 16.4 — 40.9 675 — 1060
Takdimakan (o3 mean 219+25 31.7 + 8.0 636 + 123
aklimakan (n=13) range 194 - 274 264 — 50.5 541 — 902
L Plat 10 mean 35.0+59 49.0 £+ 6.0 637 + 84
oess Plateau (n=10)) range 26.6 — 42.6 403 - 56.8 516 — 749
ol mean 233 + 103 32,9+ 13.5 769 £ 186
ota range 53— 46 14.7 - 61.0 516 — 1080
World* range 1 - 43000 1 -900 10 — 1600
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Fig. 1. Specific activity of “*Ra,

from Chinese deserts regions.

28Ac and *K in 44 soils
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26Rax} 28Ace] SA 7o w9 FAEHS BoFET).

32 XAYARYZBo| H|YALs H|(SAR) S4

SAR (specific activity ratio, dimensionless) -2 Al 3}
Fo) 4% AR BUA o) wpE 5HS BT
RO MRaAc, RaK I PAHKGES 7 AR
AFHAF A hato] AEsislon 47 A 5] AA] B
FR W9 2T AR Zhzke] WS Fage
Table 49 JERRATE A A Edol] ek SAR
e B, 2RaPBAcS 0.319-1.19 (B 0.715+0.140),
6Ra K2 0.00493-0.0825 (3« 0.0332+0.0176), L]
I BACMK-2 0.0155-0.0851 (3 0.0464+0.0225)2
Uelgth whix]e] mhE SAR A4S B, 2RaBAc
9] BH SAR FHAllA] U] 3¢ WA A 0.708-0.721
£ 719 AFIA et T AFAole] oA 2
Ak BA AL & 5 Ak Fig 20 UERE 7t

MHE =

AF 7 BAAAA 226Ra4+ Ace] Atelel] o] &

Table 4. Specific activity ratio of three radionuclides in the source regions

Desert Value 26Ra/*BAc 26Ra/*K 28A¢/%

ord mean 0.710  0.148 0.0209 % 0.0156 0.0287 + 0.0195
raos range 0319 - 0.870 0.00493 — 0.0632 0.0155 — 0.0838
Alash mean 0.708 + 0.240 0.0213 + 0.0056 0.0320  0.0108
ashan range 0.478 — 1.19 0.0135 — 0.0276 0.0155 — 0.0506
Lk mean 0.721 £ 0.071 0.0353 + 0.0036 0.0493 + 0.0061
axiimakan range 0.543 - 0.828 0.0282 - 0.0421 0.0414 — 0.0591
L oess Plat mean 0.721 + 0.131 0.0560 % 0.0125 0.0773 + 0.0058
oess Hateau range 0.531 - 0.970 0.0372 - 0.0825 0.0676 — 0.0851
Tl mean 0.715 + 0.140 0.0332 £ 0.0176 0.0464 + 0.0225
o range 0319 — 1.19 0.00493 — 0.0825 0.0155 — 0.0851
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Fig. 2. Diagram showing relationships between radionuclides
in 44 surface sediments collected from Chinese
desert regions.
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