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~—. & MM—1200 HillitR % *Ar

BRANNARSEEYE

1. SArBRNG SR,

MM—1200 M H-H7 LR L oh , *Aclh B L0 I
REAEBLV =3000m! (54 ME Bk SHhBv -
1.5mI & MEXERBMIIV, Ve Vo VERED,
RARBLEON AREN, LORER BRET
%0.1m), “ArfyE B & (*Ar/CAr>100000,
“Ar/**Ar>1000000) . [ F AKX, FRREBEA,
BRAEMM—1200 (i HHA90T & R & L T 2%,
HogRe/MNRBENLHE Hv.AL, SVaEs
TSt il 2 10 mmHg iy A etk Bleh,

ABRV=) 5uml

BE1. MM—1200Fi#H AR R RER
3]

Fig 1, Schematic diagram of **Ar spike
system in mass—spectrometer MM~1200

EoRBEMZA, LH/MEBloHE~10"°
mmHg, RIGITHV2 Ve ERMBMEY 5V RE
W, XEAV Vi /MER v b HES A B
M, AFRK—ArBEENMERR PRk E R E A
HE.

FROUMMBR v prABENETHE TRAE
w2,

N (1)

80 =32Qpe -
XN RERF S, RroRGRE,
“Qo:: N = ORF, /MERV R ARENE,
IRFR B RIHRE
“Qu:i: ENEYHAARENK,
3. HERY.

v 1.5

8= v 3000+1.5

2. AR ARG,
BERNOARSRRHREESHEREE
X, BRITERARELSE: RY BHK = 1002AET

= 0,0004998

ME, HMEESRBEERY~ 1, D
RNEAEH AR AR ELE RN
#1,
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Table 1 Initial value and it's ratio of

3B Ar spike

FFE | MHAE (mol) | (PAr/®Ar), | (*Ar/*Ar),

1 1.238x 1071 0.00002790 0.000001436

2 3.293x1071? 0,0003700 0.00004222

3 2,570 x 10712 0.004501 0.00003804

FE2REAToEIBHEL, 8 A KK
T ERE. FEIRF LA RERNATE
BB ENRENSR. REETERE
ER BENNEREANDRIERBS. F5
3SMBMER S, HEERRRZE,

R1FRCABRENGAR BAOMNBLUEZR
BZBH—25%7 T XRHE, BEARENLR.
ERNHUBREESHMREHT, FS1ARE
AR, 4WERN<I00B, SArEFRBEE~
2V, BFEBoRTELaN. FRHAAR MV
3008, *Ar TR K40—60mv, ¥F BoHBe
BEAK. REXRIEH.ELRA=HREMNET.
SArRy N BB £ 0.3% 0L . BiLAERERK
ABEBEEEMEAHT, RENGWHEAE 1—3x
10-1°—1 x 10~ ?mol 75 B #B ™ LL6E

ECAEEARHRET, HAHBER BREF,
SRR MEEFEREF. BERHEARE RSP
S A CAr, *Ar, J(40),,(36) T, LM E BS
b B R B At B, 40 BR (40),5(36) 0% 295.5
(KK & °Ar/**Ar=295.5 Nier) FEH EX,
BAL, FrmExsisoBk, B WA i RE
B, B RANEEEEN, A TCACRD, XM
WRERE., BABRORENNAR, FRDXE
Wi, [BfEnx10"*mol B N BF, HF &,
BEMENLEREE TOAHBEREREILK
s a9 AR AL AT Bl 17 .

B ArE RRHREE T, BXROBE

Bl EZEHE 1083 (R
AR BB E 5018 RBFRE.
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HEAE4E. BABRITRDARKRGBEN
HEA IR, B ER IR R S0 Ar, B ™
B, FRSAETEEE, XEHALREEN., B
NESFEEN, ERBB AR TRBERS,
LB R, XRMTPECENIHRRAT
FIFA1E1.238 X 10~mol *AFBEEM, iR LFBREH T
BRER A, DIBRESSEN o, B TR
BifyW, SArKTRBEN MEZEA. BR, R
HRERB R R TR RN,

L LAR, RASBE MR ES FlM. RA
~10"2mol$X A&, MHIR AR RN, ENHE
Flo BRENRENESECIRNE R R KILER
B, st AcE R ARG T TSR R A
ArR BN I REME 2 ~10-11mol,

3. BRRMRE

MR IR, LR NE B Mh Ay i,
KR T UE MR M NE. AE s koK,
B RHERECAC ROOE amT SN E
LB ik M,

RNRABLRZBFZBE—255ERRRE, B
R BAHERE A R E A NME TS 2, 1.824%
10-*mol/g . ¥ e ME A M TE G LI . S, = (Ar/
BAr),y S:= (Ar/Ar),,

BBV HEAKER R B0 W
WhHE#ZBH-SHRENENRA, AN
ERAXENFAME, K HAAr, “Ar,“ArE
o

SBQN SSAI
M WQr - WA

SBAI
38y, = 40 .
Qn=*Qr e (2)
Hrh, “Ar*=4Ar-295-5(%Ar—S,+%Ar)
-Sh"!kr
“Qr=1,824 X 10-*w (mol)
¥Qn=1.824%x10"°

SAr
“Ar~205.5(**Ar~S,+%Ar) - S, -%Ar

(3)
HEHE (3) X HER ARENRAIA
#2,
M (1) RESHRBH K
In**Qu = In*Q, ~ 3N (4)
(4) AP QuENBERRR. RADIKE
LMREE, W ABEEMBBE Q= o,

. W

¥ 2. “ARENERERA
Table 2 Calibration amvugt of *¥Ar spike
(S:= ("CAx/* &xr), = 9.004501
S;= (**Ar/**Ar), = 0.00003804)

B ZBH—25

BEN
F 5
N HEE (2

BArFE B & Qx(moD)

2.54762x 10712
2.50706 x 1012
2.48851 x 10712
2.47945 X 10"12
2.41434x 10712
2.40471.x 10712
2.37959 x10°%2

313 2 h BB OB A, FMin*QnEN, Hit
RO RA—REL AN, HEH,

38Q,=2.570 % 10-?(mol)

B MR, £0.35%

FRBERY SR Wk 4 43,293 X 107?mol
KRR, £.065%

RERE M, W5 R SH—ZR Rik—
KbE, BEEHEHENL HREEABEE 6 R
E.

KRERIBENGERREE, RRSE
f, EMREMENILE, Z£ZBE2HH, HE—
TR REET RN, DTRENRGR
B, X HE—KRE MNEeKR BRARE"Oy
BN, RAHEHLAH®., FRETER B Mwts
H, HHSBENENERREZRNE, IHREE
Bt SARENBWHE, XRE MHRE
BMEHTRE, X—TAEMERSHT TIEGRKR
EREEMN,

=, EaRphae it

BIMEMARER AR RS B AR BCAr
MRZEHFARBERY. ARAEE EHARE
Mrt, TREARK LD, REUKE EE2,B
AL HCARHNBIR R SHBRE T X BER,
B E T hRNABEMRS &, EELERN
Rtk CAr FEBME, 8 HE LN RNENTE
.

MTREES R ENEHER, REASHE
EEHRBRIBOHESER? XENAREHER
Fitk, RIBCACE FRHRBHATR, R IR

B2 WEE LHUE (AN

RTRREBM AN EZR 2 RRAMBIT,

21 0.02295
38 0.01780
61 0.02335
80 0.01330
115 0.08150
133 0.02800
147 0.01905
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e EMEMCAREN, R 2 Hh, YAE
FRBEFMDHERURHREE. RERSEMY
SREB, HENFRSHREFEHRET  —=
RCAMERNDABFRARE HRE EHAC A
@, HEES P OArfy R QR ArREE N R AYm RS,
CAM BT RAEKRLZPATE T RR EKHmE.

B, c“’Ar/ﬂAr),.=::_Q-%3:..—. m
(B QuL LS *Q)

BEERRHEHER N, HERB QRN
(“Ar/*K), Wil R EVE, HFS5E WK%,

KT“= 1.167x 10~ (JRFH). WRHE TR A

39.1), BB A KM R,
®K=(1,167%10"'xw x K/100)/39.1
= 2,98 X 10-*w+K (mol)
% OAr/SAr= 1k, 9QmsQ,
00 0.

S (PAr R = X a3

= *Qo
2.98X 107w+ K

w=3.80x 10— (5,
K+ (“Ar/YK),

FE, 2% ARGT KON 2 &R, N
A

W= 405X 10— ___ ()
* K'("’Al’f‘uK)Q
X FH—BERMGEQ
WK,%=0.2%, 0.4%’ "Ql‘ll%’ ...... 10%‘
mt=1, 10, “"“100’ 200, sesnes ] (JOesnnes

CRfL: BH4E, HAm-yRi) . BRMG LB
(CArK)oLbiH, MM B HLE (5) A1 (6) Rit
ROA/CAr= 10, BRMET RE, FHT EIHE
{UIRER. #3AERH—B.

HTFRERREBERAER, BRPEKSER
K, BEZKEACAra =0, P £ H X CAr/®Ar=

UL R E N TFETES, A TESES RS,
#ERPHEHRRE, EHiRR RN, CAXTERR
BEELLMA R, BEHRREN H ALl TR,

AP LR A ROIRE, REMELR
AREME, —BRET, BRI B F15me, 3¢
TFEERBEEORERFEDT 10me, £ ERE
SEEBRERA, ABLGRE GEEELY),

£ 3 REEVURRE (“Ar/*Ar=1)
C.ArB R MIBM*Qo = 2.570 %
10-*mel)

Table 3 Approximate weight(‘°Ar/**Ar=1)
(Initial value **Qo=2.570% 10~ *mol)

Ar40/K40=0,00805 Age=133.5m ey

K(%) Weight of sample(mg)
0.2 53.63
0.4 26.82
0.6 17.88
0.8 13.41
1 10.73
2 5.36
3 3.58
4 2.68
5 2.15
6 1.79
7 1.53
8 1.34
9 1.19

10 1.07

LURSNESHERNBEAR, BRAKKH B
WA RN

TG 60 38R el e £l R

FERI R ZBH—25, SHRN7.6%,
SRR 4133.5mey, M2 3 hIE Y, *Ar/**Ar = 1B,
wes] , 4mg,

EAHOUBRET, "ArRBEROBE: Q=
2.570 X 10-?mol, Fi R §+e2 i 1002A 30 /AT, **Ar
‘BT R T BBl B RN 25000, RSN
OATES TR BEA B400000, B BF (CAr/®Ar)as
18, WIFES B4,

we (CAr/®Ar) = 1.4 X 16~22.4(mg)

% 4 XLRESR.ZBH-2s A=)
#R.22.95mg
Table 4 Analytical result of radio
WAr/Ar for biotite ZBH-25

(weight = 22,95mg)

0
o | oargs | carmsx | UL | 22957104
83373 | 426304 | 25546.9 | 167 | 16.4

I BERSBRYBEG00ET 1 mv

KRERSHEHBHR—E.
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LEN, BY—REEC1 - hS HK—AER
REAR,
o= 1 {63+61+ ( )+ (3g)}
(7)
£ LR,

derﬁiﬁiﬁ!ﬁiﬂﬂiﬂiiiﬁﬁtﬂﬁo

ox: FRME MMM R,

or: CATRER IR E AR R
o BHERAZNES SR,

o), BEMGRARA Th Ak “Acki
SR 2o
(30) BERGHER & Tho A Akl
38/m

M R 2
K—Ar@ Bk ERNME IR Eot, B WiR 220k,
RENRERES, KHERREBEIER K
(“CAr/**Ar)a (0 As/ 0 Ar) O IR IR R INTTSA 1.
AFEREMBEHE T HEMT,
1. BENOEE NS
EE—Boh BN BEIRENOEEN L, W

B RERBERE., ROBERERZNER
oy +0.86%

HE.5 6

ATFRITRAG:EENH AN, “AcihNzE
BE5HE R CAr/CAn) X)), BHES
b, HAERFEC'Ar/OAD) .~1RHE, BROFTR
wAriKE"""#a E?ﬁ%i Mg l*ﬂiﬁ- “Arﬂfj
#3 RHAAR--B, XEBRRIAAHN ZRE,
U BEESEREAZNE R » (X it Al
RMEREZRA TN, HEARLEEHNEIRE,
RABRIP AR, H WD SR OAr,
“Ar, “ABEREZBILE AR, IS RED
RE: Eaos Esy Egeo s

"(;—‘;) = (B, + BT

a(:ﬁ = £ (Eig+EinT

3. NEREENELXSE I, RASZR
S HEREMNRN.
4. oM REHET
Fe S o PRk p R HUBUR 2EBE 0T IR B AR
AFHE LERAERRFREENL. MELERNR
5. 6. 78R,

%5 WHNEERK.0%>1%)
Table 5 Analytical results of potassium

(K:0%>1%)

B &S

BHOR

R

RO¥ LN
(%)

i 21 %
(£%)

221105
221106
221107
221111
221179
ZBH—25

RoE
AT
Rxi
K A
Rni
A=

< oo o N

5.84
8.88
7.36
10.42
1.12
9.12

1.3
0.82
0.27
0.85
0.98
0.6

» 6 WMOMESER (0.1<K.0%<1%)
Table 6 Analytical results of potassium

(0.1%<K.0%<<1%)

KORME | BHEH
ERaREsIH S|XmH|T? %) (£ %)
221112 fINA 10 0.388 1.8
221177 EAIES 8 0.206 1.4
221180 BIXKE 4 0.191 0.5
221184 il 3= 4 0.127 0.75
-

57 HHNEEARK.0%<0.1%)
Table 7 Analytical results of potassium
(K0%<0.1%)

&S

S I

/€

K0 ¥
(%)

FARN
(£%)

221183
3JTP—2
221178
221182

FH®E

ZERRE

WETE
#& K &

8
4
4

4

0.014
0.015
0.056

0.056

9.7
3.3
1.7
2.5

mES .

6. 7HRMNESR, LR,

K:0%>1%0f, ox<11.3%
1 % >K,0%>0.1 %}, ax<<t2%

K0%<0.1%hf, ox<10%

EWEHRZD, RIVINE,
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K0%>1%Bf, ox= +1.3%
1% >K0%>0.1%0, o= 2%
Ky0%<0.1%lf, ox= +10%
X Fhab B L RB B ZBH—25 R MR
REMT, RAD SR, B,
o= +1.3%; 0r= £0.6%
r. & s “
(g)‘ G_S)ﬂfh o %7 Pl KhR M RIESH

He B (7)) ANH HRK MEREEL1.5%—
1. 9% H, HF#iRE, +2.0—2.5my(§2]
M T %A AR rh S i R B RS M A
RAAEK 8, FHEY, 1.826% 10 °mol/g, MiE
REoa=11.0%,
ox= +1.3% (KTEFRMEIRE.)
HERMELER Bt 2ZBH—25 f4ER WER

=, 1
o= % (6} +05,) 2 ~11.6%
ERRIRES £ 2.2mey

MiREZBH—25 B ME S HHRE, 5HO)
AEHARRREIRE LS5,

% 8 MIE ZBH-25 [fHERE
SN EER
Table &8¢ Analylical results of radiogenic
“*Ar for the standard bmﬁh ZBH-25

3= mol/g S mol/g
1 1.805 x10°* 9 1.798 x10°°
2 1.821x107™% || 10 1.839x107®
3 1.845x107% || 11 1.816 x10°°
4 1.817 > 10"° 12 1.818x10°°
5 1.844x107° 13 1.828 X 10~°
6 1.834%10°° 14 1,797 x 10°¢
7 1.852x10°% §| 16 1,834 x10°*
8 1.852%10°* || ¥#3 | (1.82610.018) x10™°

BB MEF S E S ERBRE, FHBRREF
Wz RHBEE B, #H—F % oo i, HER

(7) A/HHBRERMEIRE, EHFHRBH
KERAY MR K F.

& ®

1. EMM—1200RE%H, X ArEEAR &R,
BEMNAR~10-"moliR A, #KBIX MEEFH
AR A AR EREN, B ERNARER~10-"
—10-Pmol#E A 8.

2, Mk Stk AE &8 00 KinE
SArREEN. MEMNYSH—EZR BB —RHFE,
HEKOFESER, ABRM_FLHETRRLE,
SHBMERDBESHRERE. BUSEMERE
EREHE, FRTREL T LEMRE.

3. MBRSAPEHEREGEANHESWE, AL
HH BB (CAr/?Ar) o = I IR EW, ik
BB CACKBUARATRE, B & 6 HREN,
(OAT/**AL) 4o w (8),

FEHrAEHES R, RRARMNERENER
&z

4. EMTHBHEITER b, G wRWES
RiRE.

5. MENNEE, BLROEH RMES
RMRERE, 2BRAANGERF, BHENE
TR, HEER BT I ERER 5%E tENTR
#.

LR T e, BAXHRE R PEMERRE
PRAT MREAMRESN T LRFAENWE), FER
R,

t B &

C1) gh—, FGRERRIMEAIREGHE,
FigHE, ¥ 24, 1981,

(23 Dalrymple, G. B, and Lanphere, M.
A., Potassium-Argon Dating, 1969. Principles.
Techniques and Application to Geochronology.

A Discussion on Some Problems in the Technique of 38Ar
Isotope Dilution

Fu Yun-lian

K-Ar age can be determined by means of isotope dilution method with
mass-spectrometer MM-1200. Suitable amounts of **Ar spike range from 107"
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to 107'* mole. A standard biotite ZBH-25 is used for the calibration of *®Ar
spike. Initial value of *Ar spike and its standard deviation are calculated by
least-squre method. Approximate weights of samples (“°Ar/*®*Ar=1) are listed
by computer according to known potassium contents and appoximate age.
W(mg) caen be obtained from that table. when proper (*°Ar/**Ar), is chosen,
the appoximate weight of a sample is (“Ar/*®Ar), « W (mg).

Estimated precision for single age measurements is calculated by wusing a
formula. Estimated standard deviation s, of the spike calibration is +0.6%,
obtained from the experiments of **Ar spike calibration. On the basis of repli-
cate experiments g, is estimated. When K,O0%>1%, ox=+1.3%s when 0.1%
<K 0% <1%. on=+=2%3; when K,0%<0.1%, ox=+10%. Percentage of radio-
genic ““Ar standard deviation of ““Ar/°®Ar and standard deviation of 3 Ar/**Ar
are obtained from data of single analysis of argon.



