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Fig. 1 Statistics of environmental dose rate measurements for

marine sediments in the world since 2000
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Fig. 2 Locations of Borehole ZBW and optically stimulated luminescence samples
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BT A SE X UL RRAE, 7 AR G 6 25 S 1Y) Ji
[H ] BE K (1) ICP-MS/OES il £ 25 % U, Th, K JC
RO, W T IR M = &t (2) DU A
SR AW (85 AL Bk 4 ), ICP-MS/OES Hif
AR R U N A O 58 A A B0 o 2
P /N2 (3) NAA fiff Y 0 B S B3/ DN, DURRA) 5 M 7
TR 2% (1 1 )2 S5 A7 AE B AR Pk 15 22, DR Hh Al s i
Y 5 (A e B0k Bl AR W RE ) A R A 4 (4500 £
S5 5/ (4) BE S T AR TE A RO R
42 HMARAATLEHAR

e i M OB B R AE AR 5 v, — R R0
25U FI*2Th 5748 R AL TR IFA, BT LR 38 5P %
T TR BB N o A 5 DU 22 B ) RUBE AR £k
BN, TEMGFPERREL o, 22Th K S8 47 (4 15 B 4T3 4%
7, PR R U A R A — s BE AN AT Y P v A
Yy, 23 B ]2 8 A LR, IR S e P R R R
S 5 T FR A% 2R I R R K Ak 2R R T RE 2 5 R
P RS- 5 BE 4 (40 >°Th F12Pa i 8 . A A& 4h 2 i
2Th By A 90 & SR AR FHAF ) @, I 76 PR 70 4 2 v 8 i
R A P BT ] AR 5 o
4.2.1 Rn iR

28 (2Rn) J2& Bl AL B h>Ra 1Y T K, i1
P AR, TR 3.82 d, 78 F AR B IZ SRS B
Az, W B I A A SR CR R, 2Ra K
HPEE S T840 E 280 S E AR — L

B, R y R, 72U AR EE T LF A Yy 5
LLRERARR A TR Y TR (3R 3).

x3 HMHERPERETFEHSE (%)
Table 3 Percentage of radon and its daughters in the uranium

radioactive system (%)

25 a B Y
LS 54.7 59.5 94.6
[ 58.1 63.8 63.4

PERAE | ALFRARE i S e R 7R R ) o g A v
YIH P RE ™ A R B 42, AN 25 TR A iz, Tl
U i 45 R T RE S AIG, 1 M- B ) i 2 ALk
AR 5 ) FH AR 5 oA 285 0 R %% 000 6 45 SR 9 LEAE
R H W2 E 2 5 A7 AE 2GR HEL, 25 FU(E KT 0.95,
AN N RE S A AR R BB Al B
I AR S AT o 0 DR 5 — 2, FERRAR A O A
FE S P BEALIE I 4 A RE i, WEAESS RUS 57 R A AT
AL (R )5 85 4, B MRS o] s 1Y 4 SR
M TE IR SO E A LA H ()R 6% K DL
22Rn 5 HRE AR Ra 1k B S P F ), FEEAT E AL
DU CHC A 0 38 2% 7 5 A A [A] ) o FRT722Ra 2 52 9138
S, N TRy AN R O e, e T A R A
2 Ra 8- 1 4% 2 24Pb FI2Bi 1Y 5 48 Sk 45 )3 i
S50, 1fi>°Ra Y 186.10 keV HT 4k & S REAK (3.5 %), H
25U PR 185.71 keV S 26 23521 186.10 keV S & 11
T, BT LA F24Pb 1 351.92 keV(25.8%). 295.21 keV
(18.5% ) S F12Bi 1) 609.31 keV (44.8%). 1 764.49 keV
(15.4%). 1120.29 keV(14.8%) GH &k A1 7 . 4 FE
s AR L 00 25 SR R Y, AN 8 R s 1) &5 SR A
ZEARE ), WEILTHRT 0.95, Kitk, ZBW HifL
HRE PO A7 AR B B I AR B 4
422 HAEAMW I

ITE TC A BB SRE, SS9 I o AN Al i Y I
PrARAS, PG O 288 & A AE DT — K BT B, 523K
B A= Al A LR A s, TROK I SRR IR TR A

R4 ERAEHNEHMNELE RN

Table 4 Comparison of results of unsealed and sealed measurements of samples

ZBW-18

ZBW-24

ZBW-62 ZBW-76

iR EE/(Bqkg ™) LU AE

G/ (Bgkg ™)

Fefi iR/ (Bgkg™) WM WiGEE/(Bqkg™) LA

Rn-222 R+ 29.06 26.68
0.95
Rn-222 (% %) 30.51 28.23

26.08 27.13
0.95 0.92 0.96
28.50 28.40
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2 PR TR K BT B R R SR A L T Y
TEA R UUE, YRR AR B RN A ML) B AR
B, A v B R ) R o VK R B UAU I B R
F 1.08 i [ A= R A7 R (P¥U,, AU, 23 AT
TURY, OF B A AT R AR =@, i F
B AT [ BRIy SR G AN, Tk B

AL y AN & MU RO R B TS BT T L
B A X 50 9 EG T BE ORI > Th ) 62 45 2R 0 F 5
ARAF ) FIRa (1 H & BE R P i 14224Pb F124Bi il
SRR RS ) F W, U HIE K T 2Ra, Ra/U
FEfE o 0.39~0.89, “F-HME H 0.63(F 5), FATEHN R A
& I

RS HRPUM™RalbiFER U, EILE

Table 5 Comparison of **U and **Ra and U, contents in samples

REGVRS  REEm PSULLIGES/(Bokg ) iR%  RalbiFE/(Bqkg) 2%  RaU 8% UnlWEE/(Bgkg) % Uu/U
ZBW-12 11 43.16 6.59 28.85 1.17 0.67 0.11 11.24 0.46 0.26
ZBW-14 13 43.83 4.17 29.51 0.71 0.67 0.07 10.72 0.28 0.24
ZBW-17 15 44.43 6.14 30.92 1.07 0.70 0.10 9.03 0.41 0.20
ZBW-18 17 37.90 5.22 30.51 0.99 0.80 0.11 2.01 0.38 0.05
ZBW-24 22 48.85 6.88 28.23 0.94 0.58 0.08 11.85 0.34 0.24
ZBW-29 27 40.61 4.11 36.23 1.37 0.89 0.10 6.09 0.42 0.15
ZBW-60 57 55.07 6.32 36.75 1.33 0.67 0.08 19.84 0.36 0.36
ZBW-62 59 45.12 5.69 28.49 1.12 0.63 0.08 4.61 0.33 0.10
ZBW-65 62 50.59 3.59 28.35 1.19 0.56 0.05 10.15 0.52 0.20
ZBW-69 66 46.74 5.81 31.29 0.94 0.67 0.09 10.31 0.54 0.22
ZBW-70 67 42.64 7.32 30.16 1.29 0.71 0.13 1.99 0.43 0.05
ZBW-72 69 43.50 5.64 33.67 1.21 0.77 0.10 5.80 0.63 0.13
ZBW-74 71 43.53 5.44 32.27 1.29 0.74 0.10 4.43 0.48 0.10
ZBW-76 73 45.60 7.44 28.40 1.20 0.62 0.10 4.54 0.47 0.10
ZBW-77 74 46.97 5.13 2541 0.90 0.54 0.06 15.71 0.45 0.33
ZBW-78 75 63.82 5.67 24.73 1.24 0.39 0.04 38.22 0.37 0.60
ZBW-81 78 52.45 6.03 34.71 1.19 0.66 0.08 12.31 0.37 0.23
ZBW-84 80 53.28 6.48 27.69 0.90 0.52 0.07 20.08 0.48 0.38
ZBW-86 82 54.79 7.11 36.96 1.21 0.67 0.09 16.37 0.46 0.30
ZBW-88 84 73.44 7.78 33.70 0.96 0.46 0.05 14.69 1.55 0.20
ZBW-91 87 51.57 5.39 38.32 1.30 0.74 0.08 8.56 0.39 0.17
ZBW-94 89 44 .95 3.83 32.65 1.14 0.73 0.07 3.79 0.38 0.08
ZBW-96 91 48.47 3.51 30.92 1.12 0.64 0.05 10.87 0.43 0.22

H T 25U [ 5 7 2% K 2Th F12Pa 2 3 W1 #R 4%
B, 439k 24.1 d F11.17 min, BT DUB %20, 57 B 5
FEAR 77 A Th F1#Pa ik B o A, 29U 1 5
W18 245 ka, 76 A 96RO AF A8 AR RR 9, 53
B R (PPa) NIk 3Pl . —MOm 7, A ZE R A
DUR ) B 29U /250 16 BE LA 1.14620.00217-1, BI 24U Al
BU TG B A 25 AN K H2U AR 20 AR R
— /N Co AR Y 11 %, B AT 0.5 %, v FA Y

0.1 %), U, 2 T2U,0 B9 52T 00T J32 XoF 31 85 701 o
SR FE R AT DL 2 AT, B AT DB 24U, 525U
b TR, ZETHRLE R HURR 5 U,

S S 2 B O DU U B i, Ok R
T3 85 H U g, PR OG5 230 2o () 22 07 0 11 0 M X 2
BE S A A fl S MR DURNY) LT T A B2 Th
R YR T T DURR A, M e A A R PR DU RR A R Y
ZSUATh 15 B A 0.8+0.20, fF L Al #3415 e 4 5 y 3%
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ASCI i (4550 F122Th 3 B 5 i DO R A

A R 2%
Uy = 2*U-0.8x™Th, (8)
0 = Oy_n3s — 0.8 X 032 (9)

A, 25U F1#2Th 43 B TR o 25U F122Th (1) L 1
BE, P A Balkgs O, om0 A% R B R 25 . X
23 AMRE R BEAT T, U, /28U HAE R 0.05~0.60,
AR 02103 5) HHEZREY, ZBW HifLUTH
PR B8 AR B A R IS B 42, DURR PR FT g
Fr AR BT A R G U AR RARAL TP MR A
AR A 3k 1 AR Al R e T RRURE e D Y U
oG B 2 20% 1 H AR, H O TR S A BR AR R A
Roxe T EIE, PR IT A R S AT T BB i
MIE o JFR R AR B U S, A 24U, S
Y, B0 & ] AR R By i O & U
2T RS B0, S RS R, AR R U, /
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Fig. 5 Comparison of environmental dose rates results before

and after authigenic uranium correction
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Comparations of environmental dose rate measurements for optically stimu-
lated luminescence dating on marine sediments

Zhou Congyan', Jiang Tao', Hu Yipan', Chen Kanglin', Chen Hongjun?, Li Yalin', Liang Chen', He Long'

(1. Hubei Key Laboratory of Marine Geological Resources, Wuhan 430074, China; 2. Guangzhou Marine Geological Survey, China Geolo-
gical Survey, Guangzhou 510075, China)

Abstract: Optically stimulated luminescence (OSL) dating as a absolute dating method for sediments has been
widely used in Quaternary studies. Improving the accuracy and precision of OSL dating has been a hot spot in aca-
demic research. However, for a long time, there have been numerous studies on equivalent dose measurement pro-
cedures and calculation methods, and relatively few studies on environmental dose rates. In this paper, we conduc-
ted OSL chronology study on marine sediment samples obtained from the Borehole ZBW in the southwestern of
Hainan Province. The contents of uranium, thorium and potassium in the samples were measured by inductively
coupled plasma mass spectrometry/optical emission spectrometry (ICP-MS/OES), neutron activation analysis
(NAA) and y-ray spectrometer, respectively. The results show that there are differences in the results measured by
the three methods in some strata, and the reasons could be: (1) incomplete dissolution of U in heavy minerals dur-
ing the ICP-MS/OES pretreatment process; (2) the ICP-MS/OES measurement results are the elemental contents of
U, Th, and K, which include some non-radionuclide contents; (3) the small sample size used for NAA, which was
subject to chance errors, and the dilution effect of non-radioactive material in the sample affects the measurement
results; (4) there is an imbalance of uranium system in the sample. Combined with the sedimentary environment in
the study area and the data measured by HPGe y-ray spectrometer, the results show that the uranium imbalance ori-
ginates from the autogenous uranium absorption phenomenon, and the effect on the environmental dose rate is
about 11%.

Key words: optically stimulated luminescence; marine sediment; environmental dose rate; HPGe y-ray spectrometer; U-

series unbalance
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