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We have investigated thermal stability and adsorption structure of adipic acid (HOOC-(CH2)4-COOH) on Cu(110) sur-
faces as a function of sample temperature using temperature programmed desorption (TPD), low energy electron diffrac-
tion (LEED) and fourier transform infrared adsorption spectroscopy (FT-IRAS). From 350 to 400 K, adipic acid adsorbed
as monoadipiate (HOOC-(CH2)4-COO™) forms corresponding structure of ¢(2X 2). As the temperature increases until
about 600 K, monoadipiate changes to biadipiate (T OOC-(CH2)4-COO™) corresponding structure of p(1X2) or p(6X 2).
Biadipiate structure is stable until 600 K and then desorption occurred.

L U & (<

WAE, HWIVIRUEBERT I I BREDEEN T EE&RE
i & OMEIEROWFED, LR Y — (TR
W) RMEDIHANSEHINTETNS, &AL, R
HNVRVEES T2 /0P —THERELREBHETH S
Cu L DMEMERIZDVWTIIEZTT> TWd., HILRF
UNHEEFFOH T TR EMAZEETH S5 T8 (Formic
acid; H-COOH) @ Cu(110) EmiTOWAEIREL, 85
BB T (UPS), XBEETFHIE (XPS) ®
X BRI e P A S S TR (NEXAFS), & fRREE T
MR (HREELS), 77—V TEW SIS 5
J (FT-IRAS) IZLo TRLFEEN TS D, Fiig
A4 213, Cu(110) DjEflh ([110] J5 % T 5 7 i B i
13, a//2=255A, a=361A) O CUiFDOTU v H
1 MIWHET 5. (CUETOF > by SICBER TN
B L Cu-O-C-O-Cu THIGHEZIEF->-TWB EEZ 6N
TWn3,) 7z, (100) BL U (111) OEIEKR TS a//2
OFETHEERIGFET 22012, FEkOBERGENEE
T35, £z, FEIOHRELD 1 DL WEEE (Acetic

POHS 24 ml K R £ K & (20044E 11 A 8 H~11 A 10
H) ITTHRE
E-mail: YAGY U.Shinjiro@nims.go.jp

acid ; CHa-COOH) 2B W T & [Alkk7n W25 WS AV it i X
NTN3B2, ZOKSITHIVERFIIIVEEL, &BEET
LG E2ED 20, fTOEElE (7 h—) &
LTENTHS, ZORTESHTINAALDREG %
ZEZTIA, EOBEE T OB L E M s fE N
HETHD, INETHLXIL, HIVRFIINEN1DT
HHWEENINRFIIEN 2 DTH S AN BORS
S B X OB EMEIC DN THE L =Y, FBICEN
TIaANZEBOFDBEHRENE < BNLZEENH N &
BHSMNI o7z, 2T, anziEo 2252 h)VR
FINHDIBE2DEH A F LU T CulHFITHKAE L
TWw3IREE (Bisuccinate: ~OOC-CH2-CH2-COO~) T
57017, BEHRENE ko= EBEA5N5, A%
TlE, AFLUVEN2DZWTPEVEBEEHWT, &RE
BOBEBWPBNRERICEHZ 2HEB X ORAEHEICD
WTHIRITAE, (K#EE T (LEED) B LU FT-IRAS
ZRWTHEZITo 2.

2. £ B&

FELEE LT LEED/F—Y 2 B4t (AES), FT-
IRAS, WEHMERDHEE (QMS) BRUAF 2 H N
REINTWHBEBHEREEEAWEZ, Y2 NELT
Cu(110) BEREkmzAWY, ZO27U—=271, 1kV

— 22—



WA —BR « HERGE T - HEe8n 511

DTNVIVAF AN F ET0K TOY Z—)V 24D
B2 EIZE>TITo . AESIZT CutHLUS DK
INBNZ EXOTHEREERRELZ. TOECRIE, W
BETHWHRTH S, HIAHMOHICITY PEV#BEA
N, BEZIOKEEMATELTYPEVBEOAS
2{To /-, EHEWEICERICTHE X Z 10 Langmuir A
L, c(2X2) ¥ 7P VA F > (adipiae) O
BEMEERL7Z. Z0%, BREZLICLZHEEZTH
iz

3. ERBERBIVEE

3.1 ETEMEHR (RN (TPD))

FRICTESELETY PEVBORRBREEARY MV E
Fig. 112779, FiREEIZ1IK/sTHD, MEL-EHE
¥ik2 28 4B XUF27anu. TH %, 27anu. i, 7
PEVERHKOERHTHZY, WELETRTOER
BT, 590K fHEICHBEED E— 27 NEHlah-, HEK
44 amu. TIX, HDITNTIEH B H 40K (55D 5 HEED
HmMAR 5, 550K XD RMITHEML TW5B, £,
FREEE 2K/sTfr> = TPD EER T, MElL~27
NRTOEBH TE—VMBENEREMIBHLZ. 20
ZENS IROBBETH D EZEZDIENTED, =
BiEEDEHAL RN F—2RDBEBLZE2eV TH>
2o ZORERIT, INIBTOTPD MEHREIFIFE—
BELTNRW0, aNIBEET DEBOENITXK
FAFL ) BOEVNTHD, REENEDL-TDH
HEHREMIIIFRCTH D Z E X0, ZmiEOfaHE,
ANKRFINAFONPRELTNBEZEZ DI ENTE
5,

3.2 2RTBERHE (BEREFREHR (LEED))

BRICTTYPEVBERE LR, KREETMEAL

Adipic acid
1K/s
S

B

S

:

@)

§ s

i

350 400 450 500 550 600 650 700 750
Temperature [K]

Fig. 1. TPD spectra for adipic acid on Cu(110). The initia
adsorption structure of ¢(2X 2) was created at 350 K.
The measured masses were 2(Hz), 28(CO), 44(CO2)
and 27 (adipic acid) amu., and the heating rate was 1
K/s. The solid line is the background level.
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(a) LEED patterns measured at room temperature af-
ter following annealing temperatures: 310 K, 350 K,
400 K, 450 K, 500 K, 530 K, 550 K, 570 K and 600
K. The primary electron energy was 60 eV. (b) The
schematic spots and real space unit cells represented
by these LEED patterns. Filled circles were Cu(110)
origina spots.
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Fig. 3. (& FT-IRAS spectrameasured at 350 K after follow-

ing annealing temperatures: 310 K, 350 K, 400 K,
450 K, 500 K, 530 K, 550 K, 570 K and 600 K. (b)
Expanding Fig. 3 (a) at around 1,400 cm~—1.
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Fig. 4. The adsorption phase diagram summarizing the mo-
lecular adsorption states and ordered overlayer struc-
tures observed as a function of temperature.
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