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Abstract—The effects of carbon monoxide and water on the adsorption and desorption of
hydrogen on the surface of polycrystalline platinum foil have been studied using the technique
of thermal desorption spectroscopy (TDS) under ultrahigh vacuum (UHV) conditions. The
carbon monoxide preadsorbed on the surface of platinum at 310 K strongly prevents hydrogen
from adsorbing on the platinum. As the coverage of carbon monoxide increases, the amount of
hydrogen adsorption decreases. After the platinum surface is predosed with more than 20 L of
carbon monoxide, the hydrogen adsorption is entirely blocked. Water gives no direct effects on
the adsorption and desorption of hydrogen at 310 K. However, existence of water makes two
new peaks (590, 790 K) appear on the hydrogen desorption spectrum. This is believed to be
due to water-gas shift reaction between water in the system and carbon monoxide or carbon
species deposited on the catalyst surface.
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Fig.1. The schematic diagram of the ultrahigh

vacuum system used in the TDS studies.
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Fig. 2. The schematic diagram of the gas
handling system.
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Fig.3. The schematic diagram of the sample

temperature measurement circuit.

Ebvt oleh 7l B A A4 trapo & oH o
A A 3 B q olabel A gle] ALE-3tec) HOE
7ar £, Fol v EEE lAES A4
Wzh-7kd 108] 4b52| degassing
AL E o|83to] AAG F AR
BE F2HE 2 100 Torr ¢ ¢H8-2 7lxl& 74
B 2 2 Y] variable leak ¥ 8.5 B 3lo] Fx A ZA
HE fdEoden], 552 $4& 4257 9
M4l 7iAef 2= wHdeld A A A2 F o 7))

%_
A 5x107° Torre AZoz &

ol spot welding %l 0.0127

Alge TEE A8
& Gl e olg

of A% 7hAl e A2~
sto Ak AA42] A Omega Engineer-
ing b2 48 Folelolon], A& LxH e -270
~+1370 Colch A&+ HAY 2dFS wFdYd
S AHg-sled shed sl ow], A7

ol F¥ S sodch Age LEFZE 1000

f
o

~1500 K 2 =7 zboll 4] Fatex Al siql=lol o
FAdde +10 Tl dAHML 0 T reference

StetEst M23T M2z 198541 4

o]% 2l

junctionol] A EY m, Lk WE AgdxE 10
microvolt74%] 81-& 4 2+ multimeter & 0]-& 3}
ZA et Fig. 32 A¥Aq 2543z 5
bl 2 lele) of 7]ollA] 229 A4

£ Qlol 7] 914l 4 shielded cord S A}£3}9 3, ref-
erence junction®] £ & FElPolE WA
o 2ES WA g8 Ar1dd g nFRE
0C& ==& F437] a4 ne
A&kl ot

Ao Fts 243171 9sl4 Bayard 9} Alpert
< A& Egich

A 49 gaugeﬂE_Oﬂ i g7k 7|H 59
Holl Basle] glon(10), &

noise

A 2E
=
E3

378K

APy / (arbitrary unit)

i 1 L { i

i ]
310 500
400 T/K 600
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