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Fig. 1 The diagram of on-line molecular sieve zeolites adsorption and dual-inlet system
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Double-lines and single-lines denote the thick pipes and thin pipes as well as capillaries, respectively



%4

5] - 45 - 13X 7010 15 1 B HE X 8 T Pl 0 T /A B el R e 4[] a2 2R 2 608 28 1) 1F 52 597

T3 AL B 22 5 0w — B A3 0 R B D 7E LS B
297k 10 °Pa JiEE R 1002 2°C 43 W B B v, o
120 J5 1 13X 40 T 0k A1 s @ 7E 100 C I g o
IAATI AL B 24 b, TG A5 A% B0 IR B Oy 100£2°C (3T
2 BELN 107 Pa R BiF P AL B 120 J5 19 13X 73§
ik A7 s @FE 200 C R Sy ffs o rp i R HUAL 3 24, T
HH A RS B B S 100 22°C A FEZ S 10 Pa
43 F 0 W B BE P o BAb B 12k 89 13X A F . 4
- 0 W B SR P 1) 2 X4 B B S 43 S0 R A 43 F O
A BB 2 1R O B £ 2 (] D . W 58
42 Ja G 48 B i ROk FI KD L 78 80 C T il I A <.
fiff W o (] — i8¢ A Smin, - 76 XU HE A 1) B AR [
f0 R Bi bR AT AR AL R H 2 A

B 2 % 925 % AR fE 04BXLO7 [ BR bR
UWG-2 48141, >R F DL b A TR) A 52 56 O 5 2B AR
1 O, il FSE S 1 o 255 @ F Ty Ak 3 A 43 F Ui 1%
B AEL 3 0 1 8 B B = 1 32 31 316U 5R) BrFs Al
IKZE S5 G s T 43 F O A TR B BR 2 42 S5 5
I W R A A i ok AR R 58 4 IE R Y. 7 80 'C R il IR
O, fff W B [8] &y Smin, J5 5 A OB #ERE 19 FaoE SR
[F) 37 2R BT b A7 A m AL R AR 4 T

S 3. AL 1 O 7 A b 4 F
Bt 2% O, B4 F 0 WM B = 2 32 ROk Z8 3 f/
SRV Je PRI P LR #E 80 C R R
W o WIS E] DA 5~ 11min AN4E, SR 5 40 ) 5 AR
HERE B R AR R R TS AT R AL Y

o Hr.
T S AT M A L — S8 LA B S R A% A
ATEA R A BT 4

2 RS

2.1 BfEHH

JIT AT T S 50 0 A2 A I At 19 52 36 2% 1 B 3 1) 1
BLF 3 3 2R 2 O 0 bR 16 of 1E AT ) A 2 B T
SE I R I [ 57 28 EU AL 19 728 A 30 2 Fh 43 1 0 10 R 250
ARG . A2 FE AT FE S AR 100 C i HEAE
PR 12h DL b FERA 3R W AE 5 B Z 06 3647 T 1R
2R T 1 £ R T o A Fl R L R 1500 ~ 2500
mV, R4 BT R B +0. 02%0 (1e) . 3% KE, 78 MK
HERERS , H R AT RE M PR R ZE ML . AR iR T
THES RN T LG, 728U JERE o 7
PRHE S 25 SORRE S S 0 9 3 52 W A 2 (BB VK4S
2003) , 3t 4 =R B RN VB B . A SO0 A5 oS RS
B HEAT R, B 3 i AR 0 ARG R L BT A LR

F1 ST 3% — T 2% B 4% B8 %) e T < A4 R T BE 1Y
KIS T — AR R T 2B HAh i 7 bl
Karlsson(2004) 1A A, 76 % I 838 B W m #4 (<
200 °C) Bl W AT 1 AR S E TU 40 4l 199 A7t 1R B T P 2 AN
AAE R AR KREE AR H. Wik, LR id
R b, BT A SR A R AT 2 E 80 C T E T i I Y
XFEA REARE R 2 3 T I 45 SR S vl 51 . i
SE MR8 O AR SEAHXT T VSMOW A3 il K 4R JA .
2.2 HRREITE
221 HFBELEGENHE

SCES 1 ISR 2 boeod Bran . BAR S5
FAFAEEE R .

2b W R R O, 2255 O Fh I 1k b B 3 19 43
T 07 0 B B ] A AR i GBWO04409 I i {f L BT
1B CHE D AR BEAR 17 52 595 %5 A5 o 04BXLO7 il [F B
PR UWG-2 198" O & f 28 % FL{A - F i3l
LA B 00 7 P (BB 2 (. X P RB SR T AE T
T A S8 NG S LR RAR IR E Ho O i
Ty T ALIE L Sy O R B R SR (B ¥ AR
0. 35 nm) Fl/ 5K ZE S (B ) % H A2 0. 26 nm) 135
BRI R ST A RE S O, & AR R IR) 7 38 0 2 I/
TR Y 55 43— 0 R B i IR ot R AN S8 A g kR Y . Bl
RN % B TR AR R AL R Y 28 4 72 1 58
T B it AR TR A 3L (R T 8 ) AR . ELX A
P GBWO4419 [ 50— i, BN & (6 &R AR T
FAH . XA bR fE R S O 5 i (80 =
11,11 4£0. 06%0) » KL/ K 43 F 00 H 52 mi A BR
M [ B A o UWG-2 155 55 % P 3 bk #fE 04BXL07
18 [ 07 2R B f A X A & il 52 KA/ K 4 TR 5
MK . B TR O, i 25 5 BRI 8
AREA 2R BRI R AR R A S A,

Bl 2c g, B PRARifE UWG-2 AR FABR T —14
REREMBESEZELZ b R8N #EE /DT 5E;
04BXLO7 AHF A MM EEH FTHES HLZ
o SIE 2b A B IR 1 B o 22 KRR R e ]
RE AR /NSO A 1 L (H T oK 58 2 0 R 1 4 F 0 %2
KR A3 1 BELZE L1 1717 08 B s/ il ISR AN 8 4
Abe(2008) s 54 45 Hi , 76 18 72 1 P R W Bt o o = [R] 37
For T 5B RN E 5 T A H R A7 2 43 F 0 v i ] 5
e ARG ) R B I AR T 2 45 A A 8 Kt 1Y 43
T v 25 SR AE R B/ S WAk R L T RE AR AL TR A
BT F I 58 /R ok

EE 2d H L, UWG-2 F1 04BXLO7 £ 44 1
e (E AR AE BE DA B i HL B RORS B AR EE R



598 B LE TN o - 2010 4F

62.0 T T T T T T T T T T T T T 12 T T T T T T T T v T T T T
[ N 8 "Oupwone=11.11£0.05% (b)
61.9+ a 4 = e =
i (a) 0\‘/0\.\' /0\‘/’
61.8F - 10} i
61.7¢ - 9t i
61.61 . i gk i
2 ' T o T 2
X 61.5F - £ 7t -
S i 5 R ) lel.“»(u:S.80i0.05000
w OL4r 50,,=61.4840.02%o 1 5 6r e A — ]
- \‘ A/
61.3} - 5t .
I ) 8 Ixoomxlvo7=3~76i0~05%°
61.2¢ i 4b o o - i
L B o%o\o/ R
61.1F . 3+ -
610- . . . . . Y . . . Y . Y 2 1 1 1 1 1 1
0 1 2 3 4 5 6 0 2 4 6 8 10 12 14
n n
7.0F T T T T i 7.0 T T T T T T T
651 6 "0 yqa=5.80+0.05% (] @
[ 6.5F
6.0F R .
55 o W”\o\o ] 6.0F — . |
5.00 )l 5.5 8 "Oe.,=5.80£0.05%
= asf 8 "0 uparo=3.7610.05%0 ~ 70 vwg2— 20U 0. U0 ]
S P -
° oo ) “
30k 1 450 .
;Z C ] 4.0} — . — e, .
115- ] 3.5} 8 "04upx10:=3.76+0.05%o0 J
1.0p L . . L ] 3.0 . . . . . . :
0 2 4 6 3 10 0 1 2 3 4 5 6 7 8
n n

Pl 2 5280 1 A 43 O W B/ W ot AR v 81 ORI 32 4 i B Go) R R
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(a) the measured results of working gas which is not absorbed/desorbed by 13X molecular sieves; (b) the measured oxygen isotope
compositions of O, absorbed by 13X molecular sieves which are treated at the temperature of 100 == 2°C for 12 h in 10~° Pa vacuum; (c)
the oxygen isotope compositions of O;absorbed by 13X molecular sieves which are pretreated for 24 h at 100'C, then transferred quickly
into absorption trap of the 10~ ° Pa vacuum at the 100 + 2°C temperature; (d) the oxygen isotope compositions of O;absorbed by 13X
molecular sieves which are pretreated for 24 h at 200 C, then transferred quickly into absorption trap of the 10~ *Pa vacuum at the 100 +
2°C temperature. The accepted values for the standard materials are denoted by solid line, and the balance time of desorption for all

measurement points is 5 minutes and the adsorption time is controlled by a vacuum indicator
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Fig. 3 The results of standard garnets 04BX1.07 and UWG-2 in the situation of molecular sievesl polluted by BrF;
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The absorption procession in Trap # 1 is controlled and monitored by a vacuum indicator. The desorption and balance time is kept for 8 min

every point. The accepted values for standard materials are denoted by a solid line, and the dispersed degree of §'%0 is represented by the

range between a dotted line and a solid line
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Fig. 4 The results of the working reference gas after water/oil vapor pollution to molecular sieves2
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Fig. 4a Curve line (1) represents seven measured values for molecular sieve trap # 2 absorbing working gas for one time at the temperature
of liquid nitrogen. After measured each time, the working gas not being extracted from the bellow 1 (Fig. 1) and that of molecular sieve
trap # 2 is rebalanced for 5, 6,+++,11min. Curve line (2) represents five measured values for molecular sieve trap # 2 absorbing the working
gas from the pipe, re-balancing for 5, 6,+:+ , 9min after desorption for 5 times. The process of Curve line (3) is similar to that of Curve
line (2), but they are two different times for the working gas absorption. Fig. 4b Curve line (1) and (2) represent absorption of the
working gas for two different times. The results of instantaneous re-balance of the gas from bellow and pipe, as well as molecular sieve trap

# 2 absorbed after the working gas was measured in the Curve line (1) and (2). Solid lines and curve lines indicate the accepted values and

fluctuation, respectively
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Fig. 5 The results of the working reference gas for
molecular sieves without contamination
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Curve line (1) represents seven measured values by molecular
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extracted from the bellow 1 (Fig. 1) with that of molecular sieve
trap # 2 is re-balanced for 5min. Curve line (2) represents seven
measured values by the molecular sieve trap# 2 re-absorbing the
working gas from the pipe for seven times, rebalancing for 5min

every time after the working gas is measured
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Activation of 13X Molecular Sieves and Its Effect on Oxygen Isotope

Fractionation during Absorption/Desorption

in Transferring Oxygen Gas

ZHA Xiangping,ZHENG Yongfei, GONG Bing
Key Laboratory of Crust—Mantle Materials and Environments of Chinese Academy of Sciences, School
of Earth and Space Science, University of Science and Technology of China, Hefei, 230026

Abstract: For the laser fluorination analysis of oxygen isotopes in silicate and oxide minerals, oxygen

gas is commonly used as working gas and molecular sieves are used to absorb and transfer the oxygen gas

into the inlet system of IRMS,

In doing so, activation of molecular sieves has the influence on the
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efficiency of gas absorption/desorption and thus on oxygen isotope fractionation in vacuum extraction
procedures. A series of experiments were carried out by means of 13X molecular sieves to test the
influences. The results show that oxygen isotope fractionation could occur during adsorption and
desorption of oxygen gas if the molecular sieves have different degrees of activation. At lower temperatures
the molecular sieves are not able to be activated or only incomplete activation. As a result, the absorption
capacity of molecular sieves is poor and measured §'° O values are fluctuated. Nevertheless, if the molecular
sieves were heated at 200 C meffle furnace for 24hrs and then timely transferred to the vacuum system and
heated at 100 C and in 10 ° Pa for 12hrs, their absorption is much enhanced relative to those untreated and
slightly done at the lower temperatures. This leads to an external precision of =0.05%; (1s) for oxygen
isotope analysis. If molecular sieves were contaminated by BrF;, their absorption capacity is awfully
reduced to cause measured §'® O values to be lower than the expected ones with the largest fractionation is
up to 0. 7%o. If molecular sieves were polluted by water vapor, there is re-absorption at the desorption
temperature to cause measured 'O values to increase with time. Hence, the molecular sieves have to be
activated before the vacuum extraction and renewed timely when finding either pollution or the fluctuated

%O values.

Key words: 13X molecular sieves; oxygen isotope fractionation; adsorption/desorption; molecular

sieves activation; re-absorption





