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Fig.1 Schematic map of sampling sites
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Table 1

FEo RAESERUG SRRV BAE 20 KDL (PR 5H
TARIE RN A L F RADT I S0 & - 465 J5 A% i
EHRPRoEE ., ASR P ER S5 & RAD7 4
A HA BARA 2 FE, Win A #l Win C i HECRIET
0.01 cpm, {XgSfH R, T 20 A BERIR .,
REHEA AR BT s TG 4 > F ity 26 [ DURRIDGE 24w
A7 R “ROCK SAMPLE RADON CALIBRATION”,
G550k 044,049,050 1 073 HELE R 7R 5 H1X
i Y D 503 B R R AE 0,30 ~ 0.45 CPM (pCi -
LD ' ZE) B A A I By BoiCR R e . ikt f
SR % B S8R, Protocol: None; Cycle: 00
30;Recycle: 06; Mode: Auto; Thoron: on; Pump: au-
to; Tone: off;Fomat: med;Units: Bq+* m™?,

1.2.2 *Ra M| & 7 % PEHL ZK06,ZK13, ZK34 i
ZK52 fLIF B Ra & 5081, Hodp ZK06 Fil ZK13 4351
TEML 9 ANIREE , ZK34 F ZKS52 43 e e 11 IR A, 2
T 40 AR AR AR AR R A R S
P R E R BT 10 mL AR CEFERE N 9 cm)
H 20 K, I ORTEC® 2 v (14 - - 2 A 2 3% 43 30k
ARSI, Wy 3 0L 22 SOk 17 1. i 2
JG& il GammaVision © v7.02 BfF AR & 428 35 B
f y S 26 3% R AT R 520 Ra 16 O 74621 Pb &
351.9 keV AR LTE FEUES2 TAETF R A], A
AN E T {AE 351. 9 keV Kb i fE i IR 0 22 /)
F 5% 2) MRS R E

AEIZEE™ Ro MK H R BRI

Numbers and status description of five types of lithologic samples for radon measurement

LA Sample type

¥ /1 Numbers

FEMPIRZS Sample status

W g £ ik £ E R R 1) Silty clay
F AP Medium coarse sand

17 Granite

A% Diorite

#rF R A Sandy mudstone

17 FABIONS AR (13 RE D Bulky powcler(soil sample)
10 ZRAEREIR (4 34E 5D Fine particle(soil sample)
131 AR G R D Cylindrical (rock sample)
4 [ AR CA A R D Cylindrical (rock sample)
18 AR G R D Cylindrical (rock sample)

* 2 HE-S4EMDE R RN HELERSET (=9 cm,n=1D)

Table 2 Statistics of counting rate results of well-type gamma spectrometer for standard determination(h=9 cm, n=17)

W52 4% % Nuclide 214 P, 214 Bj 210 p 28 Ac 2087 DK

fe i Energy peak/keV 351.9 609.3 46.5 911.2 583.1 1 460.1
SEH{H Average value 23.55% 7.52% 30.38% 6.06 % 5.30% 4.07%
H 3%k Medion 23.55% 7.51% 30.54% 6.08% 5.30% 4.08%
AAXT AR HE SR 25 RSD 0.99% 1.10% 2.64% 5.05% 4.59% 0.63%

< R AR B [RAMHRYCEC, “h” s the height of the samples “n

“n” is the numbers of tests.
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PR R 15 BE e A o o ZK 34, 345 BE 41 (H Ry (4. 9+
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B2 R G R T2 BN TR . 5R2 R
At FH LG A AR R 15 BEYE R 0. 1~16.8 kBg » m ™,
SHRERE K (1.542.2) kBq « m ° (n=153), 41 FEFH 1)
B R BEHCRART L3RRS

®3 HGYRn BHESAMRE

Table 3 Radon concentrations and lithologic distribution in cores
HATER “Rn il Range #*Rn ¥J{f Mean R 2R

Name /(kBq*m*) /(kBq+sm*) Sample type

7K02 0.1~1.9 0.340.4(n=30) CRAER E BT A

ZKO06 0.2~4.6 1.0+1.0(n=30) 0~4 m N#y T E 1 54~60 m NAE R &

ZK10 0.1~3.1 0.97£0.7(n=30) 0~16 m JHHAP;16~100 m £ &

ZK13 0.3~2.1 1.140.5(n=30) yidEiE=

ZK34 0.9~11.4 5.042.3(n=30) 0~20 m A BHEE +520~100 m KPR E

0~7 m N¥yizE+;7~15 m AP ;15~20 m
ZK52 0.5~16.8 3.9+3.8(n=30) jq;/;]]]%ﬁ{df%t;ZON(SO mjjjjﬁ*ﬂﬁﬁ%
F4 AEWHLE Ro FEX L
Table 4 Investigation of radon activity in soil samples in China

i AR “Ro {f i fl Range R 1§ BEHJ{H Mean 275 30Tk
City Sample /(kBq+m™®) /(kBq * m?%) References

KPP - 0.1~46.7 7.0 [24]
2 144 - 7.3 [22]

LR IX 10 — 14.02£10.0 [25]
bt 14 — 7.016.0 [25]
SEFH 4 - 9.0£16.0 [25]
il - - 3.4 (22]
22H — — 2.2 [22]
M - - 1.8 [22]
KI5 - - 4.0 [22]
s - — 3.6 [22]
Ll 1582 2.1~238.6 32.2 [26]
HF5E — 1.7~18.8 4.5 [14]
I 67 0.7~1 199.2 100.4+154.6 r13]
el 56 5.6~109.2 29.84+21.8 [27]
Jent 80 1.0~3.50 1.8 [23]
bt 9 4.8~34.5 16.142.1 [28]

T i R 27 0.3~11.4 4.1+3.3 CRBFID

TR TR

“—7 represents no data.
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Fig.2 The spatial distribution of radon in cores

XFHE 6 A A PR R AR BLCILER 5) AR 26
o™ R Bt AR AR, Hh e A g+,
oML DB e R A v R B & B (E 53 1
(.1£1.4) kBq* m *(»n=131).(5.34£3.5) kBq+ m*
(n=17).(2.1+1.8) kBq* m *(n=10).(4.1+1.5)
kBge m *(n=18)Ff1(7.1£7.7) kBq* m *(n=9),
XT LG R 3% BE R Y(E A5 A [RIZERIAE 57 R
B 1 R KN A > B - > B 5 > ol
W, BRI RSN E, 5HAM
FAURE SO AR L FL7° R Bl e 1K
2.2 A RaWBERDH

“Ra & Rn (B R, A6 Ro B Ra
AR S D Ra B iR 0 7 R B
HI S R WAL R BN, A Ra 3
FlH 6.0~44.0 Bq « kg ', P34 K (12.1+11.3)
Bq - kg7 ' (n=40),

XA P Ra IS EEEFEY 9.9~39.1 B« kg '
SEFE R (20. 048.1) Bq » kg™, W g A= 25 % 3% [k
i 322248 Oy b 8 v R AR U R A R B A A AR R
B R 28 A BT 3 b Ra AR L FHE Dk

1.0~437.8 Bq * kg ', AHFITFH BT 8 A S
P Ra i AT A RIEE Z N, X T £k
fi s O Ra 1% BEYEIE N 5. 9~52.0 B « kg ' P39 {H A
(22.9412.4) Bq « kg ' PIRR ISR RF S A EL » £ 3%
BEAR 7 Ra &5 W A A A
%5 RRKDER" R EBR" Rn BHE
Table 5 “%Ra and **Rn concentrations in

five types of lithologic samples

ERTESIY

222 . 3
Sample type Rn/CkBq » m )

2Ra/(Bq « kg™H)

fe L1+1.4(n=131) 23.1+13.5(n=20)
Granite
*ﬁ}ﬁ*ﬁi 5.3+3.5(n=17) 21.7+8.6(n=8)
Silty clay
o>

2.1£1.8(n=10) 16.9£7.5(n=2)

Medium coarse sand

s By
gl 414+1.5(n=18)  16.63.1(n=6)
Sandy mudstone

Rl 7A+7.7(n=4)  31.9+11.5(n=4)
Diorite
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Fig.3 Spatial distributions of radon and **Ra in cores
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Study on Radon Concentration in Cores and lts
Influence Factors in Qingdao Urban Planning Area

Zhang Xiaojie!"”?, Dou Yanguang®, Xiao Liu', Zhao Shibin"?, Zhang Han"?, Suo Fangyi?
(1. The Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China,
Qingdao 266100, China; 2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100,
China; 3. Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266100, China; 4. China SGS-Cstc
Standard Technical Service Co., LTD, Qingdao 266100, China)

Abstract: The authors used the laboratory simulation experiment to detect radon concentrations in
cores collected in Qingdao urban planning area. According to the spatial distribution characteristics of ra-
don concentrations in vertical profiles, the **® Ra concentrations of cores were further measured. The
main results indicate that, radon concentrations ranged from 0.1 to 16.8 kBq * m *, and the average
concentration was (1. 94-2. 6) kBq « m™* (2 =300). According to different lithology of samples, radon
concentrations released from cores were shown as diorite>silty clay>>sandy mudstone>medium coarse

sand>>granite. The ***Ra concentrations ranged from 6.0 to 44.0 Bq * kg™’

, the average concentration
was (12.1£11.3) Bq « kg7 ! (n=40). Among these samples, ?** Ra concentrations were the lowest in
sandy mudstone and medium coarse sand, while the highest concentration was in diorite. For diagenetic
samples, the ? Ra concentrations and rock porosity are important influence factors for radon release
property and spatial distribution characteristics from cores.

Key words: **Rn;**Ra concentration; porosity; Qingdao urban planning area
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