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Radiocarbon Dating

Hyeon Ju Leigh, Jin Ju Hwang and Hyun Ju Paek

— ABSTRACT ~

It is very important to determine the age of the Cultural Properties in
archeology. In about 1950, W.F. Libby and a team of scientists at the
University of Chicago developed the Radiocarbon Dating technique.
Radiocarbon(14C) Dating is probably one of the most widely used and best
known absolute dating methods. Radiocarbon ages are conventionally
specified to the year 1950. This year is 0 BP year. BP is the initial of Before
Present. The 14C within an organism is continually decaying into stable
carbon isotopes. When 14C decays, it emits a [3° particle with an energy
content of 156 KeV and becomes 14N. Only the 8 particle is detected by
Liquid Scintillation Counting. 14C has a half life of 5730 years. It has been
used to date samples as old as 50,000 years. Radiocarbon determinations
can be obtained on organic material : wood, charcoal, shell, etc.

The results of radiocarbon dating using Benzene Synthesizer and
Liquid Scintillation Counter are KCP539 4030+ 60BP year, KCP540 3980
+ 60BP year, KCP575 4870+ 50, KCP576 100+ 50BP year, KCP577 130
+ 50BP yea and KCP578 210+ 70BP year.
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UC - N+ +v
5730
9%, BC 1%, 1#C 1x 10-
100 . 1uC Table 1. :
Table 1. 14C
e 10
33C*(%o0)
10 dpm**/g dpm(10%)
0.09 -7 1.087 16.6 1.49
0.55 -7 1.037 15.9 8.74
0.08 -25 1.000 15.3 0.12
~1 -25 ~1.000 ~15.3 ~15
0.7 -1.5 1.01 15.5 10.9
n.7 -1.5 0.9 14.5 503
~0.3 0 0.266 4.07 ~1.2
0.008 -13.5 0.98 15.0 0.12
2.7 -13.5 ~1 15 40.5
581
*013C % = [(¥8C/12C)sample/ (13 C/12 C)standard -1]x 1000
** dpm = disintegrations per minute
15.3 dpm .
3 uc
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3
uc
1.
2002 KCP575 27
1 , KCP576-578 3 KCP539-540
2 6
Table 2. 2002
KCP 575 27 01 7
KCP 576 Tr
KCP 577 Tr
KCP 578 ~ M
KCP 539 Swo ks pit sample 2.
KCP 540 1 2 sample(
( 27 1, 2)
2.
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1~ 2% 100
Table 3.
© © ® © (@)
50~ 40~ 45 12 5 5
20~ 30 6 90 5 5
15~ 20 9 50 5 5
* 59 5nl
1
Table 3. 1
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Data Sheet

3.1

24

(Pre-treatment Step)

5~ 8% HCI
, 0.5N NaOH
, 5~ 8% HCI

ROCK RAB powder Aluminum Hoil

60

4~ 5
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3.2

3.3
€03 )

(pestle) (mortar)

Aluminum Hoil

® ¥

Photo 1.
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4. (Benzene Synthesis Step)

Cote CeHe

TASK BENZENE SYNTHESIZER (Athen, GA USA)

4.1 C& Production(Sample — C02)
02
Bomb combustion Wet combustion
Oven combustion
02
C  80cc/min

Bomb combustion(Photo 2.)

CO2
CO2
300psi - Oven combustion
29
Wet combustion
CCe

generator flask 50% HaPOs

- Oven combustion,

27

. Parr Bomb 07}

2000mL combustion
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Photo 2.
Bomb combustion - Oxygen
Bomb(Parr Banb)

4.2 LigCy Formation (200, + 10Li — LiyCy + 4Lin0)
Li  0.5x 6.5" Rod, 11g/1 piece . Li
. Li Lithium Reaction Chamber

Reaction Chamber  water hors cooling

Li . Li 00y

Reaction Chamber

4.3 GoHy Production (LioCo + 240 — CoHy + 2Li0H)
LioCy 3 Cotp

Ascarite

oven

Lithium

P205,
CoHp
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4.4 Cets Production(3CHz — Cete)

CH  CeHe Chromium activated Si-Al Catalyst
Furnace 450 2 oven
300 2~ 3 100
40 CoHe CeHe
CeHe 100 2

Photo 3.

(Benzene Synthesier)




23 208

5. (Liquid Scintillation Counting Step)

uw g 14

UC - N+ +v

1C 156 KeV

156 KeV

(Liquid Scintillation Cocktail Solution)

3
cocktail
internal sample LSC(Liquid Scintillation Counter)
(primary scintillator) PPO(2,5-Diphenyloxazole) ,

(secondary scintillator)  POPOP(1,4-Bis-(5,2-phenyl-oxazolyl)-

benzene)
(NIST Oxalate SRM 4990C)
( C02 ) 2700 uc
FOM(Figure of Merit)
FOM FOM
10.0~ 130.0 KeV
Packard TRI-CARB 2900TR Liquid
Scintillation Analyzer (USA) . Standard Oxalic acid (NIST SRM

4990C)
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6. (Calibrated Age Step)

14C BP(Before Present) 1950

t(year) = 8033 In(Ao/A)

Libby 5568
Ao (NIST Oxalate SRVA990C) ~25%o
0.7459 1950
(isotope fractionation)
oiC -25%o0
14C (BP year) (AD/BC year)

Photo 4.

(Liquid Scintillation Counter)
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Graph 1.

(Dendrochronology)
(Calibration curve) . 1985 12
Stuiver  Pearson
AD 1950 - BC 20,000 . BP year
lo , (Calibrated Age) 20 AD/BC year

(High-precision calibration curve, M.
Stuiver P.J. Reimer, 1993 REV.3.0.3) BP year AD/BC year
. Graph 1. (High-precision calibration curve, M.

Stuiver  P.J. Reimer, 1993 REV.3.0.3)
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(High-precision calibration curve, M. Stuiver  P.J. Reimer, 1993 REV.3.0.3)
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Table 4 6.
Table 4. 2
1C-Year Calibrated Year
(BP-Year) (AD/BC Year)
2
i KCP 539 4030+ 60 BC 2680 2450 BC
Seo s pit sample 2.
1
KCP 540 3980+ 60 BC 2680 2280 BC
1 2 sample( )
Table 5. 27 1
1C-Year Calibrated Year
(BP-Year) (AD/BC Year)
27 01 7 KCP 575 4870+ 50 BC 3780 3520 BC
Table 6. 3
1C-Year Calibrated Year
(BP-Year) (AD/BC Year)
T KCP 576 100+ 50 AD 1680 1940 AD
.
. KCP 577 130+ 50 AD 1680 1950 AD
r
KCP 578 210+ 70 AD 1520 1955 AD
il
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KCP539 4030+ 60BP year, KCP540 3980t 60BP year
, 27 KCP575 4870+ 50BP year ,
KCP576 100+ 50BP year, KCP577 130+ 50BP year,
KCP578 210+ 70BP year
(Benzene Synthesis Method)
(Liquid Scintillation Analysis) ,
(calibrated age) (High-

precision calibration curve)
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