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Fig. 1, Flow chart showing preparation and test of

microsamples to be determined
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Table 1 Isotope compositions of natural substances

& " 3 (%) | Ri=A/B
1 + 100, 00——40. 00 0.0040438—0. 0035292
B +50, 10——40, 02012 0.0472592—0. 0427534
B +25. 00-—— 80, 30t 0.0115181—0. 0102225
E +41. 00——50. 08 0.0020997—0. 0019180

HiF1a 0, ZEEAY S (EM +100.00%,—90.00%, R, EI1/ME£, Bk, 7TLL
H\%JD Ri ::Rio &(l) ﬂﬁ%’:

1+R:.
(Xsa+ X DRsavn=XsaRsy+ X.R.. (2)
ﬁ':h! (Xs.\ +X..)=1, (Z)iﬁj‘gjﬁ:
Riivau=XsaRsa+ X .R, 3)
WBHE L, BRAFTHRI RO

53“,.=["}L’"-—]]X105 (€))

3 RRRA D X, "4,

6,‘+..=[X“R’§+X"R" —1]x10’
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Hp Bsrse=Xsa g“ x10%+ X, }f x10%-10° (5)
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AETEGSERS X BEROBEERNERERFIETE &, RS, SATHE

KRRERE, HRERATLSERRHARAESITNTED X BROE, RESRE
BRI A L, MAEHE®) RMWER, XAE—RBRERASEF, mMBAWIELE
ER&REA, MX.=0.5, X.=0.5 XxB (8) R4

85, =285440—9.. 9
FIAO RNAFRBABARMCESFRTREBRYSE, HLRREERBMRER, ZRBLEAS®
aif R B AR LA LRASEARMER I

=, SRR

ek, /. &, R IETRERSN, HHLRERI BT

1. MR XS

RABHALEEO AP RAMH KR IR . B TREREAEEREHZRBHRE, 5
DRFI AR R KR ESERED, MERSKRORFLEAR® . RFUKRIEIER
M, oHMEFEBAR (nre—2.7e—3) 1o N, EoaweERAL2, HER 2R, K
SRR O"NIEM - 0.35—+0.39%, FLBE 24 0.00%, PRMERER £0.15%. FRIHK
SR SN ESEEREARBHAIA SN EATHLERTL R, ZERE5CHIH LS
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Table 2 lIsotope composition of atmospheric nitrogen

.3 & @ |8*Nati, —(re-2)[8!5N(re-2)—ati.| &"N(%) | “N(®%) | »N(#%) | Sweeney R, E,
B [(x133.322Pa) | (W ERLES) (%) Rag) | F | F m | N | N
1 59 4.31 ] —4.29 -=0.07 ‘ 99,634 0.3663 l i

2 58 4,22 —4.20 —0.16 | L 0.3662 l

3 49 4.03 —4.01 —0.35 | » 0. 3661

4 57 4.05 —4.04 —0.33 99. 633 0.3663 99, 64 0. 3663
5 62 4,46 —4. 44 +0.08 99.634 »

] 56 4,25 —4.23 —0.13 | r L4 |

T 87 4.53 —4,51 l +0.15 L 0.3662 i

8 67 4.58 —4, 56 i +0.20 ” 0.3663 i

9 54 4.48 —4.44 I +0.08 - 0.3662 :

10 68 477 —4.75 [ +o0.39 " 0.3663

11 64 4.48 —4. 47 | +40.11 ! L 0.3662

3511:& —4.3610.15 +0.00i0.15i 99. 634 0.3662 ‘

T, ati.—k&S; (re-2)—PEMAR2, UTHHE,

® BXKH. ZE, 1087, KSEWRELESFCERAN.
@ WREERICEN &R RS NE LR AL,
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Table 4 Nitrogen isotope analyses of the
. mixed model of trace nitrogen
I FAMEHE (re-d) ﬂqﬁ"N--oh, Py = TN 3N
Table 3 &'SN-ati, values of hlgh'y X133-322p_f(ié&3- (}éﬁ)_ SN (%) (re-3-ati,)
pure nitrogen in steel bottles 5| tt|re3 | re? re-2) ati.)
5Nati 1 ey 41 41 | —1.16 | —5.51 [—6.66+ 2 =—4.66
ﬁ%éelN(r°_3)_(re-2){s“)|F d(%»'ll)t ) 20w » # | —1.08 | —5.43 |—6.51+ 2 =—4.51
I 3 ” 12 12 —0.97 | —5.32 |—6.28+ 2 =—4,28
1 —0.31 —4.26 VR P ro| —1.14 | —5.49 |—6.83+ 2 ==—4.63
2 —0.36 —4.72 5 o 10 10 —1.08 | —5.42 [—6.484+ 2 =—4.48
3 —0.36 —0 72 6 ( » 7 7 | —1.23 | —5.58 [—6.80+ 2 =—4.80
T # | —1.30 | —5.65 |—6.94+ 2 =—4.04
4 —0.34 —4.70 g | x| b —1.07 | —5.42 |—6.494 2 =—4.49
— 9| » | 41 | 41 | —0.99 | —5.35 |—6.344 2 =—4.34
{4 —4.704+0.03 10| " " —1.06 | —5.41 {—6.46+ 2 =—4.46
1jreg 11 22 | —1.03 | —5.39 [—T.45+4 3 =—4.45
i (re-3)—HMBHAL M3 1213 8 | 24 | —0.99| —5.34 | ~8.284 4 =—4.28
BJ{EI —4.5340. 13
> 5 BARANW. AMPRFT
Table 5 Analyses of carbon and oxygen isotopes of the mixed model
¥ = _(11?13_%2&‘)_ 84C039 A —(re=2) | 3'*CO25 A —(re—-1) 3%Croe(%) 6"0!__1_:_:(“5_‘32““
SA e | (@@ (%) B & | sa | m & | sa
! : { 11,74 2.80 ‘ (—10.83) (—12.53)
2\ (—22.97) : (—15.16)
3| 20 20 4.08 0.98 —~18.88 —14.78 —14.32 —13.48
4 | 19 19 4.22 | 0.71 —18.71 —14. 44 —14.59 —14.02
5 15 15 4.05 1.18 —18.90 —14.83 —14.15 —-13.13
LS 14,69 —13.54
6 . I 1185 2.79 (—10.72) (—12.54)
7 ¢ (—22.97) (= 15.16)
8 13 17 5.04 1.20 ~17.85 | —1L15 —14.10 —12.72
9 13 17 5.02 1.21 —17.87 —11.20 —14.10 —12.72
10 14 18 5.09 1.22 -17.81 —11.16 —14.09 —12.70
b | | —11.17 —12.71
1t 1. 71 2.74 (—10.85) (—12.59)
12 (—22,97) (—15.186)
13 10 20 3.99 0.93 —~18. 96 —10.92 —14.38 | —12.81
14 15 30 3.88 0.93 —19.07 —11.27 —14.38 —12.81
15 18 30 3.94 0.93 —19.01 —11.08 —14.38 —12.81
16 14 28 3.45 0.81 —~19.52 —11.08 —14.49 —13.04
¥ M —11.34 —12.87

. BE 1, 6. 114rBI29SA(TTB,)AI87248, 87247, BT24OMI NN EME: 2. 7. 120 (re-2)R BN T K,
(re-2) WAL CO,,
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KERS NS, TR OWRE. BHRE, TERERZ, SBRTHEZILNFEREEX
%ot RARKESSNEE(+0.11£0.11%) MRS £, "N, '*N H MR MEREEES
21499.634%. 0.3662%, 5L S‘N%99.64%., 'SNb0.3663% (F#2 —F. Hik.

SR o' SNEMRERTERN (LK2, 3), MERMEFALEIHFRZFIMH S N {E
B4y B i 4l R AT, BEE R R EKA,

2.8, "EQXSH

FIREARANSRERERE (TTB) RABMMEMECO., A, #HiXCOo, RMESE
S 2 CO, AR FIL ISR Ae, BRRACO.AS1°C, §'°0H, RERRBAMENNS
{E, HERIITHES,

3. WG LS5 8

WICHBRR I H, RAFRIITER, FURHR (R%6).

%6 REAANKALRIH (%)

Table 6 Analyses of sulfur isotopes of the mixed model

;3 ARE B {+H 3Scor 8*Scopr &'Scpr
x B M &R
5 (mg) (mg) (R&) (A) (B)
(_) glﬂiWAﬁﬁESJ- BWEA SN | 20. 10 0.00 (1. 20)
I 2 15. 16 5.02 3.70 0.95 11.25
REFT UFALARE, RARG™D | 12.10 8.33 5. 40 0.86 11.50
maﬁ.*%&ﬁﬁﬁ%ﬂﬁﬁﬁﬁﬁ‘ 4 10. 17 11.10 7.10 1.75 12. 50
e 5 8.04 12.03 9.30 1.02 11.89
6 5.11 15. 46 10. 40 1.13 11.98
7 3.26 17. 44 1.84 12.11
] 0.00 20. 30 (12.00)
B 1.26 11.87
(D) FLTB, Gragimgsmn | ° | 203 000 (1.84)
10 10. 16 10. 16 7.86 1.87 13.88
REF(4875) UB LA A RE. i ” y 7.68 1. 50 12,51
(A#3LTB,, BRK48754) 12 ” " 7.87 1.89 13.89
13 0.00 20.32 (13.85)
Hia 1.75 13.76
(2) AEERANBE N K&y | 4| 8030 0-00 (1.84)
15 15.15 10.15 ~1.64 2,50 —-5.12
(48714) SLTB IR LIS L ABIRE. | o » ” —1.86 2. 40 —5.17
(A¥EHLTB,, BHE #48714) 17 ” ” —1.68 2,43 —5.19
18 0.00 30. 30 (—5.78)
B 2.46 —5.16
(m) #EA RESR LR REanE | 10 [ 2000 000 (=5.78)
. 20 10.00 10.00 i.81 —6. 96 9. 41
% (48714, 487221) LISHABHR | | v N 2.08 —6.47 9. 90
. 22 " ” 1.80 —17.01 9.36
(ABER48714, BEE3487221) 23 0.00 20,00 (10.59)
& —6.81 9.56

By ( OREONR R
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Abstract

If we mix the microsample to be determined and the standard sample with
known & value, we can deduce the calculation formulae for mixing of different
ratios or equal ratio according to equilibrium relationship before and after the
mixing:

631=(6SR+H—X"6:-)/XSA or
854 =2d54...-9..

Based on this principle, the author advances a new stable isotope analytical
method for mixed model of microsamples (carbon, nitrogen, oxygen and sulfur).
Experiments show that if only the highly pure microsample is mixed with the
standard sample and the operation procedure is correct, the § value obtained will
meet the requirement of accuracy. This suggests the feasibility of this method.
The present paper reports for the first time in China the 8"N value of atmosphe-
ric nitrogen, which is entirely consistant with the internationally established
conclusion that &N value of the atmospheric nitrogen is zero. Finally, some
problems worth further consideration are pointed out.



