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New Precipitation Method Sampling Procedure of *C Dating of
Groundwater and the Evaluation of the Formerly-obtained
“C Dating Results
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Abstract: The precipitation method sampling procedure of " C dating of groundwater recommen-
ded by TAEA is suffering from atmospheric CO, pollution. As a result, the dating results tend to
be much younger. After analyzing the possible sources of atmospheric CO, pollution and related
influencing factors, a state-of-the-art precipitation method sampling procedure of '* C dating of
groundwater was developed to reduce the atmospheric CO, pollution. This sampling procedure
not only integrates various CO; pollution controlling techniques, but also enjoys easy operation.

A specially-designed sample bottle links the field sampling operation and the sample preparing
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operation effectively. After adopting the new procedure, the negative deviations of the dating
results obtained by using benzene-synthesis-liquid-scintillation spectrometer (for the dating
results below the upper limit of 50 000 years) are negligible. By comparing the previously-
obtained " C dating results of ancient groundwater with the results obtained by adopting the new
sampling procedure in Hebei Plain, the former exists significant negative deviations. For the
groundwater with *C apparent age of approximately 47 X 10° years, the dating results tend to be
more than 20X 10° years younger. Therefore, it is necessary to conduct new evaluations for the
formerly-obtained ' C dating results of ancient groundwater and the research conclusions based on the
dating results. The new precipitation method sampling procedure of '*C dating of groundwater makes
researchers attach importance to the traditional radioactivity measurement method again. Because
the sampling quantity is a thousand times more than accelerator mass-spectrometry, it is easier to
control the atmospheric CO, pollution during sample preparation, and the ' C dating results of
ancient groundwater are more reliable.
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Fig. 1 Precipitation Method Sampling Devices of '*C
Dating Recommended by IAEA
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o DK ok T TE WE P BE 3 U, B DL AR R VA TR
(1+10) FEAT BT AY 7 Uk .

3.3 RERFRHIEKRTE

i R SRR AR P R AR U RS 3. 1 ALK,
LT 3 J%:

(D [ PLiE 52 A TG CO, 25 A Al 5 Fl e 4l
g A AR R I AE 3R ST A R R CO, 5
LT R — T AR, sk R = R =
HIPIF 528 AP B 22 AT BRI 5 R A il e 22
P BRI A R 5 2 1 KR CO, i ATTTERE

(2) VS0 9 B TR AE (i BE 292 190 mm)
SHEFEAVIERE TR CO, 25 IR —E R 7%,
TEAT I BORE T 2Z i W38 5 b 58 T8 CO, 28 Afdl H 3R
FRRE R, A DU AE 50 A Y 28 B 2 DNFRORE D O A

IR i L 2 A

R ERLAH2L  min™) \

Ve M2

pH=10/YK OH¥A -+ Bk 38 77 71—

Ak e
(FLEAAE F200,71L.720.5 mm)—__|

249 95 mLAS R, FEDLE FERIVE SO Z ] B 45 — 2%
TRy 4100 mL (g U4 24 e % =3 BRI 28 th k<
R T 25 R ke A7 0 e I S0t A I O 4 A B b 1Y
T CO, 2 MAVIIERE .

(3)2RH KOH & midE NaOH ¥ W08 v 25 <
Y CO, 2 K KOH Bl XT CO, 1y W IS 3% % 1
o IR 8] 58 A AR T 3 R S ™) o L8 % IR IR TR
X CO, 1 W W 8 K 175 R 285 B %o A< R 0 W AH A% Jox
WA, LL 300 g o L 'ME o0 th Bk i, ik
BRW, 2 KOH B ik B2 4 100~300 g « L "I,
TEHLE VR S F KR CO, M sise 2ok, 12K 4
AR CO, WU R 8, AR 15
Bl 2 i Pk SO R A% A Dt A 100 g« L' Bk
300 g« L'KOH W 1.5 L 7EVESM 2 3 A1
X10"" mol « L'KOH ¥ W (pH=10)1 L JJmA
17y K 35 % 751 ol 5 R s S R AT, BRI LS R LK
272 L« min "B EMA 4 hORd 4 480 L =
BOLREIVERI 2 hrEmai AR, iHAR
.1 L iZERTEEROH R K 0.1 mmol
CO,, Bp st i 9 480 Lz CO, 3R B & /N F
0.1 mmol , #F#E— 0 # 5 Sh Ab 38 1 §E K A (IR R
20 LY A T 5l AByT5 g R, HE /DT
58 mL,#E/NT 8.2 L WRME (WL 1.2 19, RH
100 g« L 'H1300 g« L' KOH ¥ 3% ] 15 H AR [7] 45
WL I, #7 KOH B B %) R W BE Ry 300 g« L1,
BRI AT 4 KOH %,

——#RH

—— 100 g + L"'5%300 g » L™ KOH% ¥

Mk
/(?Lﬁm&ﬂoo,?uéo.s mm)

4 XKCO, BREMRABEE
Fig. 4 Test Device for Atmospheric CO, Removal Effect

4 KK CO, THIZTHIMREXLE
W 2 28 B | RYEE
1984 4F, 2k H [ B J&E 5 GE HL A4 il 22 A C I 4F
DUVE R RFERE P , 75 1T b 48 ¥ e 715 75 5% % A+ RS 43t
K I (38°19/38. 7"N,117°45'05. 4"E) R HE A LE, HIE

560 m, 45" C KM K 21. 4 X10° 4£, 2008 4
5 H e R ALK I LU B & 10 SR B R P S 17 R 48
T 9 AUKEE AR C FMAIE (R 3) B i ) &
T5 2 GRAR TR T80 25 H B4 1 FR . WD SRR
P R CMAEL R EH R 2., SHA, 5
() AR X0 12 AT B3 L TR R BRI A M B R R R
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Tab.3 'C Dating Results of Groundwater from a Water-

supply Well in Fengjiabao of Huanghua City

s PMC i | PMC #f H | 11C FMAER | 11C MR
/% /% W7 /4 et 1E /4
FJP01-08 | 0.260 <<0.33 | 49.1X10° >47X10°
FJP02-08 <<0. 34 >47X10°
FJP03-08 <0. 33 >47X10°
FJP04-08 0.094 <20. 33 57.6X10°% =>47X 103
FJP05-08 0.056 <0. 34 61.9X10° =>47X103
FJP06-08 0.210 <20. 40 51.0X10°% =>45X10°
FJP07-08 | 0.300 <<0.35 | 47.9X 10 >46X10°
FJP10-08 <0. 32 >47X10°
01FJP-08 | 0.150 <<0.33 | 54.0X10 >47X10°

VE BB T I AE L BRI L L 0 4R T B A % R
i FJP02-08  FJP03-08 Al FJP10-08 i PMC i % {f b 7 Jig
i s RAERFA] S 2008 4 5 7,
KRR FAN R &K )2 . KA K 51 09[R )2 1
FKACAE X C A % 5% ) AN W AR K, 32 47 32 45 18 1Y IR
i 22008 4 6 A MAZ I FNVE HFAHFEZ) 30 km 1
FEF R B LK I (38°23712. 9"N,117°24"25. 7"E)
KK I TRS00m, M5 1Y 1 C 3R WL A 1% 9 8 1

WAE FRRCGR O, ARk & R T K Rk
A E R B B =F AT RE ™ AR i v 2 R K B
s HAE B C AR AR /N, WA B R IR BE R A
FE b PR A RO REFR 7 op 23 & A2 30 C I AF 235 51
e B A IR Al T e BT 2 Az, Ol 2 R K C 3k
AT 1% 7 5% ) s, 2 GOAS R I Y . THRLEE IR SR WL R
I ATk 20 %6 B AR IS Bk 75 Gy . 2L S0 ROULAE %
20X 10° AFEAAE St B R % 21, 7 X 10° 4E, AP
FAEFR T X KA CO, 75 G 45 i 2501 09 AN 7] 1 2
ARG L7 A B K 22 10 e — & P R

3 P C AR S5 B A A W R SRR
CI] — D S e R 1T HLRE & A IS R A o T e ]
41000 min) &5 1Y . P25 A Al 3 g B0 & 1
B et A A I 2AT AN (] B I AE B RR . Y4 gt Foi i
RN 2.5 g I, PEAG A9 I AF R 29 50 X 10°
AR X2 H AT A5 S0 = AT g Ak B B R K. 9
FE AR 25 S B R T DU AE - FR A = 52 2 DU B R
FERR P (M5 Z A 35 B il AR AR ) #2 H K R CO,
AR . el F 2 R AU I B SRR R T
W C AR i 322 3 DU AF B BR A9 b R K B, RS
CO, 15 G5 A Y 22 38 /N T C WA 8 T 7 45 R
B RS E S,

*4 ARE—HESHRENRBT A" CUFELER
Tab.4 '"C Dating Results of Quaternary Groundwater in Shijiazhuang-Bohai Gulf Area

GETE e SR 1l AT by 2 AL I /m UC RMAEWE /47
FJPO7 YT R AR (38°19'38. 7"N,117°45'05. 4"E) 560 =50, 00X 103
HZ7C08 LT R (38°23'12.9"N,117°24'25. 7"E) 500 >42.00X10°
LTMO09 B E AR RAK (38°20'35. 7"N,117°03'11. 6"E) 470 =>41.00X10°
BLZ PR TN 95 (38°20"38.4"N,116°50'03. 3"E) 350 =>45.00X10°
02XDZX BB /NKETY (38°16'13.3"N,116°47'18. 2"E) 200 =>43.00X10?
05-CERZ B H IR (38°17'18.9"N,116°32'45. 6"E) 280 40.00X10°
ZTGC12 VAT [ 7T 5K R E R (38°24"49.9"N,116°12'28. 6"E) 320 32. 00X 103
CZ16 B B H E IR Y (38°03'18. 8"N,115°57'28. 2"E) 350 35. 00X 10°
07-DZ UM T 3 R (37°54'30.4"N,115°41'22. 3"E) 400 36. 00X 103
08-TW1 i T{;ﬁiﬁifiﬁ;;?%;% (37°54'23. 7"N,115°40'47. 8"E) 560 36. 00X 10°

Jut A 32 T Ea

XXW17 FEM TG NER (37°48'11.5"N,115°12'17. 3"E) 320 28. 00103
XAZQo02 H T 2% 4 B R (38°01'58. 6"N,114°54'59. 2"E) 110 3.80X10°
XAZ01 BT 24 B R 24 /N X (38°02'03. 9"N,114°54'29. 4"E) 350 12.00X 103
GXC03 HER T b R R (38°02'07.0"N,114°44"41. 6"E) 200 3.30X10°
NYZ04 KT R A R R /N2 (38°03'41.1"N,114°39'08. 9"E) 80 2.50X10°
DTC06 S 5% T kL A (38°08"41.0"N,114°24'33. 4"E) 40 0.80X10°
MSC05 RE T Sl A (38°12'42.0"N,114°16'56. 0"E) 28 0.95x10°

TE & P00 (R 0 A B R, LA > 04 b R 0 AR 55 2R SR AR I E] S 2008 4R 6
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it — 20 VAL DLAE T C I 4E 45 1 g n] SE L T
2008 4F 5 H 2 7 I RIZEW AL 45 v M LB K R 5K
M X EHE 17 A FHAL ORI 28~560 m) , UFT R HE 72
Fo R A C AR AR il o ZRAS 19 A7 58 FE— ) ¥ V5 3 IX.
VYR oK C FRMAF I (R 40 PG 1) 7R L2 38 K
A H 5 g 0 A R A A ) — DU
S I N N R L i T E R DR R U ey
IKIZ T ok C RMAF W T C AR B R
5 45 H TR N M X R IO B9 18 A S AU 3 T K
MC ARSI 5K 4 AT C AR 25 R BEAT LU,
JIr 22 LA BB 22 I U 285 1 SR AR R (B0 38 R 45 7
FERRF) SIA R RS CO, 55,

x5 WALFRABS (EIMNUEK )T K" C HlF 45 R
Tab.5 'C Dating Results of Groundwater from Part of
Hebei Plain (Cangzhou Area)

. RE TR B PMC ffi/ “cAzzjyﬂL
(Fok4D) % AR /4R

NC-38 ML BA 25 350 m(1D) 6.40 |22.7X103
B2 BF oL 150~250 m([l) 10.60  |18.6X 103
it 28-4 e 284~375 m( ) 791 |21.0X103
B 3 gl i 241,5~456,0 m(IV)| 14.70 |15.8X10°
641-5 gl 835~942 m(V) 6.43 |22.7X10°
i 15-32 ] i) 17 314~394 m( ) 8.02  |20.9X10?
03017 #1500 m 14.80  |15.8X10°
03015 2y 260 mC 1) 12.60  [17.1X10
04015 #5350 m(IV) 6.50 |22.6X10°

7 WML AR 2 360 m 7.25 |21.5X103

6 M X LR #1350 m 10.30 |18, 6107

5 T X DR #1378 m 1110 |18.0X 103

4 T X DL AR £ 380 m 18.50 |13.8x103

3 M X DR 2412 m 10.30  [18.6X10°

2 M X LR 437 m 14,10 |16.1X10°

1 WX DL AR 2500 m 2.44  [30.7X103

227 (k) T Feli (V) 11.49  [17.9X10°
228 (RO | T i) 77 3 R A (V) 9.33  |19.6X10?

BB LIV VR SR Z A% .

TAh HUB AR T R A T A MR BAOKAE
AT b 44 A Fr T B0 #8375 Ak FeT (8] T 5K % 8 R b 3k
) AR C RWAEEY B KT 50 X 107 4F , 1 F. 19
AT Y C FRMAERS 73391 g 17. 9 X 10° 4EH1 19. 6 X
L1O°AF (3% 5), 43 0l LL A 1 FRAIG 32. 1 <X 10° 4FE Fl
30. 4 X 10%4F, X —Z5 AL EIUE T 8 R B 12 7 XF
KA CO, T3 Y i F il R S i HL 4R R A R b AT
X iR A AR B A O IR i T AL A b R K &5 7 AR TR

JEERIRA CO, 155, AR i A B AR IR 5
R PRI T 3 3 26 O ) T e 9T 3 0y 0 o 3 R A 1 L TR
fifg T AU 75 2 I U R b PR 22 KRR . SR T AR
PR SR 2 B A ] SR A 1 [ ) 52 Wi DR 3% 90
INE K CO, 15 53X W2 b St [R] — X BT 1k
JEE 5 R R T2 M TR B[] — 5 K T2 A I A
JEE MR A4S B C AR S A TE AR R A B R
T AN 78 A 45 8 Al BF 8 4598 BRI

5 & iF

(1) [ B J5E 7 g L AS 9 72 04 Hb T 2K C AR 37T
TE PR T R B A A T R AR CO, 5 g il &
b K C AR B R A R B 2%, AT A )
S ECAS 0 C AT 25 R BB 9 4598 R 5 T A R
PEATPEAR

(2) BB & 0 MR 7K 1 C AR U0 TE ¥k R R B
il E AR B VE R, 5 Z BLE W RAERE T 5 T 38
fife 4R . A Y AT B R R ) BT Rg Ak B C AR |
B L 12 R B 2 RIRBE AR e vl KR CO, V5 YL 15 )
oo T R

OMALFER M T X U ARE WAL =& KE
YR KN C RMAE IS ot T C AR FBR L Coml
EEANEE M A B ERRE S C A
D7 AR R R R AR IF Kk A AR R
S 0 A R 0 b 4 vk

(4) TC L SR FH O 1 I 2 38 2% o 2 o i 9
il 2491 C MAR - R & 155 Y B2 A I 251 B 2 % g 2 >fe U
B R KR CO, 5 e iy 8k P, ik
TR T VR A AR TS BT /IR A e AT RN B A
B 3%, TSR 1 TR R T T n B R
L B L S KR CO, 5 Y il A 5k il A iy
bR K C AR SS T AT §E k. X F AR S A
2 BRI A iR K C AR TS I e A A AR
BE AR ARG B L DU A R AR 2 T LA
g, Wish i B A AR B &R

(5) LATTTE e 2R B R K C M AERE fh, FEAR
JEAE TFORPERE S AN SE B K WA AE . A4, RFE#R:
M B 57 o i J3E RN SR R B A0 0 985 P O A Rk . AF
RLLIETE CO, JE AR A7 R i i1 {5 485 2R A %6 1, X
KA CO, T35 Y 145 HPRE 58 A 50, FUAR & DR A7 10
W 38 B0 25 TAF e S0 S 1 T vk 1 R A T 28
YR Ui Pk o K R = S WO RTREvAY S G T ST
I A4E B BR B G 60 X 10°4F, J5 =K F] 75 X 10° 4F,
M AT 55 K 2 300 CL g CHi 30 00 4F 58 il R (5~



396 wo# A F 5 oK B F R 2016 4

100) X 10" 4F) % Ar ¥ 8 Si ¥ CHU I 4F 38 B 19(2):201-202.

50~1 000 4F) J% Ho Al 4F 58 M T K I 4F J7 3 b [ 4y (120 ZE K. 3K 2 . BE R 6 K SCH B ol ) I 145 7

SR LR K AR K £ (M. et 4 R i RRAL 1990,

LI Da-tong,ZHANG Zhi-gan. Guide for the Applica-

2% W tion of Nuclear Technology in Hydrogeology [ M J.
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