pooo http://www.cqvip.com]

F18% HE3WY k%9 H ¥ M Vol. 18, No.3
2005 4E 6 A CHINESE JOURNAL OF CHEMICAL PHYSICS June 2005

1003-7713/2005/03 -406-3

F_HHERUERAERANRMS KA

BEE, XK, # &7, EFF
(R AR DR R TS N EEATRE, IR 100080)

B OE. AATR-TFHERLEEEATGAMALT R SR 4k ARIER LG T U R ICEA
BAT BRAEETACHBRASKEN REBd S £ G EA TN ,i#E X HELL T
AR ARE, THREEATOEAMKAIMET. FBAY, BETRLEAEATNB_THAESTF,
EAERBETAOMBARAA S 2h AR BENLERBRALERFAREL LREEAAS A
27 ng/em’ , ER B RAEAEEATNERSETHT 10% ~15% ;4 - 10 CHAB=F B4 f R4 P % % 10 min
B, BACSE A B A E 0 BT i o R BAT R TALAR D A s BOB AL IR A 4R = F A A sk L

XEE: RoTH; RACEERE; AERKALE; BAHE

hESES: V211.73 REHRIAE: A

Absorption and Reactions of 1,1-dimethyl-hydrazine on
the Surface of Magnesium Fluoride Coating *

Shu Yonghua, Liu Hongli, Fan Jing™ , Cui Jiping
( Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beljing 100080)

Abstract The absorption and chemical reactions of 1, 1-dimethyl-hydrazine ( C,HgN,) on the surface of
magnesium fluoride( MgF,) coating was studied. The coating surface is firstly contaminated by liquid or gaseous
C,HgN,, and then it is placed into a vacuum environment for a long period. Contrasting the infrared absorption
spectra, X-ray photoelectron energy spectra and diffusive reflectivity of MgF, coating surfaces before and after
experiment, it may be learned that the absorption and chemical reactions occur at the surface. The experimental
results show that the molecules of a liquid film of C,HgN, over MgF, coating surface take about two hours to desorb
adequately in a vacuum environment, after the adequate desorption, there only exists a single chemical absorption
layer over the coating surface, with a mass density of about 27 ng/cm’. The diffusive reflectivity of MgF, coating
surface decreases about 10% —15% after the contamination of liquid C,HyN,. For MgF, coating surfaces immersed
in C,HgN, vapor at the pressure of 3 kPa for ten minutes, there are neither changes in their atomic constitution and
diffusive reflectivity, nor characteristic peaks of C,H;N, appear in their infrared absorption spectrum.
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Fig.1 Side view of a quans experimental device for surface absorption
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Fig.2 Variation of infrared spectra of MgF, coating surface versus
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time after absorption experiment of liquid (CH;),N, H,
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Fig.3 Comparison of the diffusive reflectivity of MgF, coating surface

before and after absorption experiment of liquid ( CH, ), N, H,
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Fig.4 Comparison of the X-ray photoelectron energy spectra of MgF, coating surface

before (a) and after (b) absorption experiment of liquid ( CH;),N,H,
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Table | Comparison of atomic constitutions of MgF, coating surface before and after absorption experiment of liquid ( CH; ), N, H,

Before absorption experiment
Elements

After absorption experiment

n, I n, 1 S
Cls 4715 0.493 9563 6012 0.493 12195
Nls 0 0.813 0 289 0.813 355
Ols 4294 0.914 4698 2865 0.914 3135
Fls 8902 1 8902 1416 1 1416
Mg2p 1680 0.425 3953 447 0.425 1052
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Fig.5 Comparison of the X-ray photoelectron energy spectra of MgF, coating surface

before (a) and after (b) absorption experiment of gaseous (CH, ),N,H,
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Table 2 Comparison of atomic constitutions of MgF, coating surface before and after absorption experiment of gaseous (CH;),N,H,

BE/eV

Before absorption experiment

After absorption experiment

Elements
7, i n, { N
Cy, 4452 0.493 9030 4352 0.493 8827
0,, 4314 0.914 4720 4157 0.914 4548
Fy, 13475 1 13475 10469 1 10469
Mg,, 2299 0.425 5409 1931 0.425 4544
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