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Abstract

Pressure monitoring, quadrupole mass spectrometer, Raman spectrum, color spectrum, and
theoretical arithmetic were carried out on the reaction deuterium-tritium mixed gases and CO.
The results declare that the pressure variation of the reaction system is not patency, and there is
no CO engender in reaction initial stage (<2 min). With the reaction proceeding (>10 min), the
pressure variation of the reaction system becomes downtrend and CO starts producing, and the CO
output increases with the raise of the temperature and tritium content. The theoretical arithmetic
results show that the possibility for CO; and T; direct reaction is low, but CO; can react with T,
under the effect of T+ generated by g irradiation, and CO is the main product of those reactions. lo-
nic molecule reactions are the main reactions for CO; and T; system, and the experimental and
theoretical results of reaction rate make a good accordance.
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1. 51§

7 JRAR HEAL4E [ PR A% SR AL SEEG ME(ITER) BRI - IIRTE 25 4kt 1 CRFE R STURBRRLBR 16
THESZILN “ER” b, BEH 1%2%14 & CO F CO, FHRFS M. HTImm p =, 78
5 EARY) AR FAE FIS, 2 51 SR i R Bl R B RS L SOk, EE AR R TR R R A IR R
SEIUT S USRI i A R E SR, B TR SRAE HE R T AU (R I B B AR TR PR SR, i )
RBFIME, X LM RTHE LB, Eh—HR T2 H 20 thad 00 A0, FHxt#uZ b
HEF R AR TS 1 A5 B T 00 78 AR B B E S A8 T 2 T B A B R SEEAT T FE[1] [2] [3] [4].

HAR R L 2RI =070 T p =2 KR 1:1 1 T2-CO (ZE1E 99.9%) N, F FAE S IH-20 AR He 15X
S REA T TR BEFR I, SRR EIAE G, 70 B SR S E AP o e, S
N CO,, B FEAARER. . BE[5]. FR, FZAMess & TR eSO 7t 1 20CF A & iR
T T,0 5 CO WM~ B . 45 FEIR N, & O, fA7E ] RS HiE FEY UM E 7742 [6]. Karlsruhe
SEB AT TS LU ) TURIR & SR E R I AR IS T 5 CO (ZEE 99.97%) 40wl A7 6 d 5 36 d )%
NiFEY), G ANNT, RV EE NS R G ALK COy LM K s IR [7]. (HIX
T 50 A 45 H A L I R BT 2R

FIFE, T, tHEEE CO, KAERPIAER —RIIF=H). @ CO RS Hy H¥E KA RN, CO, Rl LRI H
KRB CO A OH', RS2 — MR, KT ERIL 93.6 kI/mol HFEE, KR FETHAEAE
trans-TOCO' M1 ¢cis-TOCO W Ff 8 2 i [A] 724, ol e N AR A 2 h B 2 e (OB, O SCHRiEAT
TRERHES A SZIGHT L8] [9] [10]. CHE B3LYP/6-311G(d, p)FELL/KF_EX} T, F1 CO, SN S I 145
BUAKS N FEP A AT R AT RE R E AU LA Ak

ARSI T UM ANR S CO, F HFLAE I (R AH ELAE R, SR A DU BT 1% S B R 2R A0 AT 1 B4
BEI ] 2 CO, WREE ZRAY, fEULEERE FERIT TS CO, I MHLER o

2. SEEGHEE
2.1. SER T RAVAFAFRE

HFUREA s CORER, F CO, MEERK, N T HEFIRA CO, MENINE, AU SL6 T35 5%
R AR BT R AR, & 1 A T EHTIE IR R M i T, o v ONFRHER SRS F,
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Figure 1. Individualistic experimental overalls (Left: pressure monitoring, right: composition analysis)
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2.2. IR TEHNRBRS

SIS HOKG RN TR NAEE 100°C L b, 7234 2 Pa LURNFRSERF 1 h DAL, 3L H AR S50 2% 35
R R 7> B LB AR BB T34, S HERR B K 7 S B 2% UM SRR 4 SR R

3. ZRE5WL
3.1. 5 CO, £ERHIENEN

N T RAE CO, &S 5ITUR AR 5 I8 SN, #EAT 1705 CO, TR AIN AR /1A (e S2 86 . i 14 2 W AL,
FEZR T, AUTAAS CO, &SN 0.28%F 0.5%0, Ak B2k, £H, fULES
AFWRER) CO, FeAriy, WA KRR Z 55N

3.2. AMSHS Co, WL ERNEHTK

B3 25 TR T A 2N 20%8 40%5TUR A S 0.28%C0, Fl 0.50%CO, 5 HAFLAF I 1) 77748
. P 3 AL, BT 2 min WA REESTEHEEL, 2 min JFARRGBES R FRF@ES, £HRS
CO, RMAFE— N E R, 20 min 5, & E CroN 20%(40%) + 0.28%CO, SN A& F 1 6 B T 2
0.001% (0.002%): & & Cr N 20%(40%) + 0.50%CO, S NAK Z 15K FEK T £ 0.001%(0.002%) . 45 5
F, A FR s A R i Ak 52 189 B2 1 Ky

3.3. MmSHS CO, HEHFRISHEMSEN

Bl 445t TR T, S 24 20% (40%) U5 0.28%CO, £ HAFEAF IS 1) o 15 A0 €435 3 BT 45 2R
H P 4 ] 0L, PR IE R AT aE B B — B, BITERT 5 min PN, CO, & B A LRERAAR HAA I
F) CO MIER, RAME CO,7ERT 5 min WA AR RN K E; 5 min J5it5 CO, &8 B HA M E CO
A . AR BRI A HT 45 R, 60 min P BRI L 252 T CO, P FEE R 4.7 x 10857 (Cr =
20%)F1 7.5 x 107 57" (Cp = 40%); CO HIP- A B R0 58 5.1 x 107 s (Cr=20%) 1 5.6 x 107 s (Cr =
40%). TEAHIF RIS AI P, BEAE VR &SRR EZE RIS N, CO MZERURZEA CO, MHFEE I 235K
.

S5t TR, AN 20% (40%) BITUR A S 0.50%CO, K HIFEA7 IR 5 1 A ¢ 3% By 45
SRR, S COL7ERT 5 min WA B R BIKRAE, 5 min J5 RBAR R A IEHTA FE ) CO AR, MR
JR BT F, 60 min YRR TUR LA AE T CO, BT3B REE R 0 A0 1.8 x 107 5™ (Cr = 20%)F1 2.1 x 107
s (Cr=40%); CO KIFHIAERGEZ TR A 1.2 x 107 s (Cr = 20%)F1 1.7 x 10 s (Cr = 40%). *fLLE 4
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Figure 2. Pressure variation of D, and CO, coexist system
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Figure 3. Pressure vary with time of reaction system
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Figure 4. Concentration variation of different proportion deuterium and tritium gases coexist with 0.28% CO,
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Figure 5. Concentration variation of different proportion deuterium and tritium gases coexist with 0.5% CO,
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Figure 6. Possible structures of reactants and products and energy path for CO,+T;" system
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