Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 22, No. 1, 51-56, 2009

oled U cut-heat 2= 2} Xt 37|0 U2 M=
sHotAlT E[XE2| OSL WLHEH H|W

Age comparisons of coastal sand dune stratum in Chollipo, Korea by altering
preheat and cut-heat, and grain size distributions by OSL dating

Jun-Hwan Bang*, Ki-Dong Kim and Chul-Hun Eum
Geochemical Analysis Center, Korea Institute of Geoscience & Mineral Resources,
30 Gajeong-dong, Yuseong-gu, Daejeon 305-350, Korea
(Received November 19, 2008; Accepted December 26, 2008)

2 ok AT E FMA F-Zol st A=A S Optically Stimulated Luminescence (OSL)S- ©]-8-3}<]
Single Aliquot Regeneration (SAR) ¥ & ¥X2] 2748 dF FA3t] HAAISIA. ¥+ cut-heats Z}
7} 260°C 10 % 220°C 0 %9} 270°C 10 = -270°C 10 22| F 7FA] 23 483tk o€ € cut-
heat®] X2 & WA FI o2 sl 2levhe AlsHs Zo] e, o8 S7H%S T3t
= o] &3tk 3 A|EE 75 um, 150 pm, 200 ume] EFAZ 715 Hfo] dPor FEIINL,
A 279 wstel Yare] A7t @l wel S7HdFe] vEAl S tE Azt A=EE3
th I Ak AP du SR °l‘<5& Aot ‘ﬂlm-o}%’it} dzte] A7)0 whet o Avjrr AkEd
Ao R ujFo] HE 3 EgEe] HEHNES FA4E Ak
Abstract: The samples from coastal sand dune stratum in Chollipo were dated by Optically Stimulated Luminescence
(OSL) with modified Single Aliquots Regeneration (SAR) method. It is possible to choose the OSL signals by
thermal treatments such as preheat and cut-heat in SAR procedure. Preheat and cut-heat of 260 °C for 10 sec

-220°C for 0 sec, and 270 °C for 10 sec -270 °C for 10 sec were applied for estimation of equivalent dose of the
samples. The OSL signals from different thermal treatment were used for OSL dating. Equivalent dose were estimated
with 4 fractionated grain distributions with 75 pum, 150 pum and 200 um sieves with above heating treatments.
Consequently, the estimated dose were differently valued in sample sizes and applied heating treatments, different
stratum ages were calculated. The ages from radiocarbon dating were compared with the OSL ages. The ages varying

with grain sizes produce that the site sampled were formed with mixed soil sources.
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Tuble 1. Commonly used single-aliquot regeneration sequences'

Step Treatment” Observed?

1 Give dose, Di -
2 Preheat® (160-300 °C for 10 s) -
3 Stimulate® for 100 s at 125 °C Li
4 Give test dose, Dt -
5
6

Heat® to 160 °C -
Stimulate for 100 s at 125 °C Ti
7 Return to 1 -

For the natural sample, /=0, and D,=0 Gy.

®Aiquot cooled to <60°... after heating. In step 5, the TL signal
from the test dose can be observed, but it is not made use of in
routine applications.

“The stimulation time is dependent on the stimulation light inten-
sity

47 and T7 are derived from the initial OSL signal (0.3 or 0.8 s)
minus a background estimated from the last part of the stimula-
tion curve.

Table 2. Modified single-aliquot regeneration sequences

Observed

1 Give dose, Di -
Preheat® (160-300 °C for 10 s) -
IR stimulation for 100 s at room T -
Blue stimulation for 40 s at 125 °C Li
Give test dose, Dt -
Cut-heat® to 200 °C or 220 °C -
IR stimulation for 100 s at room T —
Blue stimulation for 40 s at 125 °C Ti
9 Return to 1 -

Step Treatment®

00NN L W

“For the natural sample, /=0, and D, is the natural dose.
®Aliquot cooled to less than 60 °C after heating.
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Fig. 1. Effect of the preheat temperature on TL glow curves
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Fig. 2. IRSL signal from feldspar after preheat of 260°C and
270°C.
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Table 3.1. Equivalent doses and ages of coastal sand dune stratum in Chollipo in the conditions of the preheat of 260 °C

heat and the cut-heat of 220 °C*"

CR 1 CR 2 CR 3 CR 4 CR 5 CR 6 CR 7 CR 8 CR 9
De (Gy)® 156.3#3.7 1572410 142.747.6 154.8+6.5 140.4+7.8 148.7+10 1989430 139.5+6.8 111.3+10
Aliquots® 2 11 11 13 15 12 2 22 13
Age (ka)!  583+1.7 56.1+3.8 53.5£3.0 60.9+2.8 583%3.4 51.7#3.7 68211  49.1£25  45.0+4.2

Tuable 3.2. Equivalent doses and ages of coastal sand dune stratum in Chollipo in the conditions of the preheat of 270 °C

and the repeated same preheat as cut-heat®

CR 1 CR 2 CR 3 CR 4 CR 5 CR 6 CR 7 CR 8 CR 9
De (Gy)® 126.5+12 1129474 88.4+72 1162+9.0 116.949.5 1263+11 116.0+8.0 107.9+8.1  99.7+10
Aliquots® 13 17 26 27 13 28 21 35 19
Age (ka)! 472446 403427  33.1428 45.743.6  48.5+4.0 439440 39.842.8  38.042.9  40.3+4.2

**Applied 260 °C preheat and 220 °C cut-heat
“Applied 270 °C preheat and repeated preheat as cut-heat
De means equivalent dose

“Age producible aliquots number (physical and statistical stands) from measured 48 aliquots

dAge means the time past since the last deposition of stratum

10 . . . . . .

= radiocarbon b as)
= OSL
8t B 4

=2

Sample: CR-
£
L}
H
1

20 30 40 50 80
Age [ka]

Fig. 3. Comparison of OSL dating and radiocarbon dating
for the coastal sand dune stratum in Chollipo.
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Table 4. Dependence of the thermal treatment and the size distribution in OSL age dating

270 °C preheat - repeated preheat as cut-heat

260 °C preheat -220 °C cut-heat

Grain size (um) <75 75-150  150-200 200< <75 75-150  150-200 200<
cro 41925 395428 30.0:46 38924 74.6%67  57.0:l1 ]
Age (14) (16) (13) (15) @ 3)
(ka)  po 3LOB31 395125 481333 443338 280:43 549821 52Tl 545437
(18) 17 (13) (16) (6) (3) “) (6)

The numbers in () means age producible aliquots number from measured 24 aliquots

Ao B I & AR Helrh

Ea Xdil+ AR AEE 270 °Ce] A g 2]
cut-heatS F WA Q] G2 A5 S w] A o=
FE EAEE= IRSL 2159} OSLe) o] 8314 e 4l
3 E AAst] SARH & E3t=E Yo 7tz
o] Algmitt B& aliquots7t AFHE AHEsl=dH o] &
2 4 Ao oSLY g3 AthEAH) AP LS
gt Zo] sbsdlth. AA AP AR AR
7te] 7)o we} OSLE olgstel ArjE 2%

3, QA 2 EE AEE A F2 B
A F& 7zt AU Arje] Ao J
5'_°1E‘r £ Ao ME OSLE °]83te
= HBA A AL o] &3 OSL )

Age ol gt S0 At
@ 4 9E Ay A2
DEEIEREERYE
2= 9tk =719 wek
HA 71de] MR

it NS
pou)

-?4 [o

M oy

_°|L‘

2
R
1o
; e
ONI‘ZEr

ON A _!E
1o, oX
mlo
-z

fo o 2
o

)

oft it
mlm

>

pous o oft

o
2
)

a7
N
N
2
e 3
S

Oh‘l ﬂlﬂ
£

T T (> e TR

2
>
N
lo

o
yo Y 2
lu)
9
v
ot
N
ogi o
— o
>,, —_—
S
1 ;%
ol o
o :lo _\||_’
o, ol
X oX
o o
oy
g 1 N

¥ ozl: 1% L TL ok ol & o R mle = oo g Ho
e
rr
Jo
1A
N
o
tlo
A
2
_OL
K
N
ko
-
o,
N
o

#HAtel 2

TE SHAAALATY 71EAE AR E
%*4 A2E & 9 F538K08-3412-11)" 2}
02 FYPEAFULCH

D
o

gnks

1. A. S. Murray and A. G. Wintle, Radiation Measure-
ments, 32(1), 57-73(2000).

2 D. Banerjee, A. S. Murray, L. Botter-Jensen and A.
Lang, Radiation Measurements, 33(1), 73-94(2001).

13

14.

16.

17.

CAES

. A. S. Murray and J. M. Olley, Geochronometria, 21,

1-16(2002).

. L. BOtter-Jensen, Stephen W. S. Mckeever and Ann G.

Wintle, ‘Optically Stimulated Luminescence Dosimetry’,
119-130, 276-298, Elsevier Science, Netherlands, 2003.
,AES, AW, AP, W, AT Y}
3]A], 14(1), 15-27(2007).

. M. J. Aitken, ‘An Introduction to Optical Dating’, 20-

25, Oxford University Press, USA, 1998.

. R. B. Scholefield, J. R. Prescott, A. D. Franklin and P.

J. Fox, Radiation Measurements, 23(2-3), 409-412(1994).

. J. R. Prescott and P. J. Fox, Ancient TL, 8(3), 32-

34(1990).

. D. J. Huntley, D. 1. Godfrey-Smith and E. H. Haskell,

Nuclear Tracks and Radiation Measurements, 18(1-2),
127-131(1991).

. B. W. Smith, M. J. Aitken, E. J. Rhodes, P. D. Rob-

inson and D. M. Geldard, Radiation Protection Dosim-
etry, 17(1), 229-233(1986).

. B. W. Smith and E. J. Rhodes, Radiation Measure-

ments, 23(2-3), 329-333(1994).

. J. F. S Bitencourt, D. M. Silva, P. H. Silva, A. Kinosh-

ita, C. S. Munita and S. H. Tatumi, Radiation Measure-
ments, 41(7-8), 948-953(2006).

A. B. Ahmed, R. K. Gartia and P. S. Mazumdar, J.
Materials Science, 23(10), 3683-3687(1988).

G A. T Duller, L. BOtter-Jensen and N. R. J. Poolton,
Radiation Measurements, 24(1), 87-93(1995).

. M. Jain and A. K. Singhvi, Radiation Measurements,

33(6), 883-892(2001).

Zhixiong Shen, Barbara Mauz, Andreas Lang, Jan
Bloemenda and John Dearing, Quaternary Geochro-
nology, 2(1-4), 150-154(2007).

A71E, 249, BEE, A 238 A], 2006),
460-467(2007).

Analytical Science & Technology



