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Chemical Thermal Decomposition of 2-iodoethanol on Ni(100)
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Abstract The temperature-programmed desorption (TPD) and X-ray photoelectron spectroscopy (XPS) were used to
study the adsorption and thermal decomposition of 2-iodoethanol on clean Ni (100). The results show that 2-iodoethanol
adsorbs molecularly at 100 K in two ways, either just by iodine atom or by both iodine and hydroxyl ends of the
molecule. A thermal decomposition starts around 140 K with the production of small amounts of ethylene and water. The
bulk of the 2-iodoethanol decomposes at about 150 K via a carbon-iodine scission to form —O(H)CH,CH,— and 2-
hydroxyethyl intermediates. Around 160 K the —O(H)CH,CH,— dehydrogenates to an oxametallacycle species
(—OCH,CH;—). The two intermediates further decomposes to acetaldehyde, at around 210 K and above 250 K,

respectively, and some of the acetaldehyde desorbs while the rest decomposes to hydrogen and carbon monoxide.
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Fig.2 TPD data for 5.0 L 2-iodoethanol adsorbed on

50 L D,-predosed Ni(100) surface
The left panel shows the raw traces, whereas the right frame
contains the results from deconvolution with different

deuterium substitutions.
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Fig.3 I 3d XPS of 3.0 L 2-iodoethanol adsorbed on
Ni(100) as a function of annealing temperature
The inset shows the changes in I 3d binding energies as a
function of temperature for 3.0 L 2-iodoethanol and ethyl

iodide adsorbed on Ni(100).

Ni(100)Z [ A 1R 58AH BAEH, 7E&] 4 1 O 1s XPS i
TNAFAEAE PR AR A Rz o6 2 e A 4 i
F- W B F Ni(100)_EJE B —O (H)CH,CH,I— [a]
Y, st AR+ 54 BRI ERE. 13d 10 1s 1Y
XPS Z5 5L R, X P FR % 5 AE 100 K B RHE4)
THEAAE.

Ml 2 BEAE Ni(100)2% 1] & Az 2450 i (1) 8 1A i
AR, B 1 TPD % 3 W B /K & A= 7E 140 K LA
T, BoRHREY) e A R AT 120 K, x4k
FEYIER IR T LR A R IRIRT, ZHE T RE
&3 1 F A] P2 ) —O(H)CH,CH,I— C—I il C—O0
S P[] s DT 2L T A 1.

W] (R ), Sl it R, &R SR
N AR, 2 CRER B AT AN B BE, 3 I 160 K
F1 180 K(J& 1). 7E 56 W Bk &0 [l 2 91 Ni(100)
FE XS HL SR (] 2) 7R s i Bk B
A Ni(100)FR 18 _F = A iy ) = 5 A s 19
ghly, WA R O E-dy, X— 25 IR C—1 35T
O—H K%L,

IR & AEAE 160 K 1180 K A2 47, [AiS
AT QR A, AT LG P SRR T 7 AR R L B
HBAT BESE R A ] ) —— R L AL &M
BEAE Ni(100)F s ARSI ek A WA R 2
. A CRER BR3¢ IR PR S8 AN Y, &
S (18] A i 7 W RS AL 2 T30 et (VR A (2.0 L) 7E 160
K 7 A T 2B A A= ol ) 5 2 Wi 8 A 20 12 3.0 L,

0 1s XPS 3.0 L ICH,CH,QOH / Ni(100)
531.8 eV Sisev
) - 4y MK
7| 140K ) N .
E e e g T o ,__;gjﬁébs R
@ 120K S . . 200K
' A 180 K
100K g L . _U_‘ééﬁ i
. 530'8‘6\] 532'8. v ) 530.8 eV 532.8 eV
525 530 535 340 525 530 335 540
E,/eV
B4 AREIRET Ni(100)FZREEM 3.0 LB ZEEREARN
0 1s XPS

Fig.4 0 1s XPS peak fitting spectra of 3.0 L of
2-iodoethanol adsorbed on Ni(100) as a function
of adsorbed temperature

Three Gaussian peaks fitted from raw data are centered around
530.8, 531.8, and 532.8 eV binding energies.
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Fig.5 Overall proposed reaction scheme for decomposition of 2-iodoethanol on Ni(100)
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