%545 % 5 H] 1996 % 5 13 W oM ¥ W Vol. 45, No. 5, May, 1996
1000-3290/96/45(05)/0769-05 ACTA PHYSICA SINICA ©1996 Chin. Phys. Soc.

MBEFPEY)FEHRFXEDZSHEM X
FEF MY SERS R
5k EWE ALE

(KK OMERSFLEE, %1k 151400)
kKB
(FE B2 DB R AT, L5 100080)
(1995 & 1 H 26 HiA|;1995 5 3 A 22 AWBIRAH)

TR EEETR(PABMEREXH AR NI BURAE FHAMEW, £ W
PABA fE4R % 1H © 22 £ HIM M. 5 5140 B B 69 18 0 #1101, I 25 09 25 S 3 A M sie AE o
BB, WA BHEE TR ANE. BTSSR YT PABA BK £ YR, EH
EE TR, PABA X FTAZHBREHENEE D SHBH SERMSEREE T
PABA (9T BHEE, U~ —9.6kl/mol . Rt —FUE T (¥ RE ZHMM EkERE
FHEFLE-HREBIER.
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RSEAUEE L.

B FE R BEFIAREE % SERS HE . R F 12058 IR A v AE 1 8 BE 38 1 b L BUAR R
BB . 6B Y A P R B BY A 0 T AR, SER'S MR il & FIHE R L R 1 H k28 X
w11

3 AR5k

W5 W R, R AT SERS BF R BB 3h i iR i )



770 ) ] £ fit 45 %

d8/dr = K,C(2)(1 - )V — K 8", (1)
6(t) :II_(_L), (2)

m WA ZHEF, RIEEE R 0 1 1, m G/, RH BT RE. K,, K55 KRB
BB R E R 0 AR THREBEER. 1O 1,553 R FFRRE TS ¢ B8 KK
¥ SERS S8FE. C(2)hy ¢ B R4 F R E, ALK R THEE C RK,
] LA e TR R B 51 A A AR S TR BRI RE AL B C (1) = o

3.1 PABA 5 F 75 EF04R A % 00 4B

PABA B EX (L &%, HEGRM ERIEM . I Moskovits 2 A B . PABA %
SRR f % A (5] B 7 70 P R R PR 28, TR B 40 F 2 18] A ELAE AT R SR B A R FF
SRR FH ) 26 (8] A IR B . 28 SR R B S8 UL SR e R R R R B, S T AR B AR S T
FE B ERE RSB, 52 B R AL 24 PABA K B B KBS, B 4
B, 28 SR R B & 4 - 50 E 388 o e 1T 288 A R B 4 7 1 2 48 . PABA B9 %k BERZ KT,
KA AR B 5369 B E W 8 I B A R BB g R, SRt R R S E MR BT
PABA #X Bk, F (110755 PABA TES HE G R S 53 82, RIER AR Sy B e
AU 3 — e (L R BT B R B B S A E X

R A TR R R R ACERE S i, I\ PABA(0.02mol/ L) 7K, il &
1600cm ' BEf) SERS REHERT HAE XA 1(2), A RQ)BAMLRBE/BER 1R
BEAFE(DME R | MRE, G5 PABAERBRREHRMI I¥ESE m, K, 1 K,.
m=0.42, K,=1.85(mol/L) s !, K4=0.0. LM & T PABA TR ERHREE h¥
SYCEZME SR, HHESRERE 2.

# 1 PABA fESRBEXE LW M SERS W& ¥E

tfs #e) -E tfs a(e) 5| tls #e) t's Ae)
3.00 0.049 i 31.0 0.483 | 100 0.748 220 0.909
5.00 0.105 ] 33.0 0.497 :I 105 0.759 230 0.916
7.00 0.140 35.0 0.503 l 110 0.769 240 0.923
9.00 0.203 l 45.0 0.566 | 115 0.776 250 0.930
1.0 0.245 | 50.0 0.587 120 0.783 260 0.939
13.0 0.294 ] 55.0 0.612 125 0.789 270 0.951
15.0 0.322 | 60.9 0.629 130 0.797 280 0.958
17.0 0.364 ] 65.0 0.650 150 0.818 E 290 0.968
19.0 0.385 ? 70.0 0.668 160 0.832 | 300 0.976
21.0 0.406 | 75.0 0.685 170 0.846 310 0.986
23.0 0.427 | 80.0 0.699 180 0.860 f 320 0.993
25.0 0.441 :‘ 85.0 0.713 199 0.874 | 340 0.999
27.0 0.455 90.0 0.727 200 0.888 l

lI

29.0 0.469 95.0 0.738 210 0.895
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F2 PABAEBEPHBRMIDNFEH(Co=0.0Imol/L)

TEBAN m K./(mol 'es™1) K,/s™!
|W—K 0.43 S 1.5%10° 0.00
BoK 6.46 1.6x10° 0.00
B=W 0.62 1.0 %10 0.00

HE PABA TEBEMBK LHSR, BRI TEMLER .

FERGFEMMERE L, PABA X TR ZHRM, ZHETE0.4—0.6 ZH. HEF
MERER =K, BHETFHFHER .= =0.5, SRENSERBHIEL, RARRAEEH
ERREEWREE LR, BRRERK S, RHESHEERRHRRS FURE
BB SO FERRER . BB =KL, R EE R YEAMR, BRE e RE
EEH B EWNEERR, BT REPROEMS, BEERTBRRS T B
K, LaTRERRGE LR E R e - EEFEE. B, LBRRFEN R RN %M 3
NES BRI, B BT 24 E T R ma R/ (5] A 800 T FE R 5

PABA 7y FEERRE LIESHBRM, RACERTRE LA ER2 —FHEHRE, X
MER S Moskovits % AT il ST BRIM AL B — R

3.2 REFESHEMN

S —ER/H KCl AR PABA B, HMAHERE, & 1600cm ~ ' BLHY 38 BE -8+ fA]
(R, HHERRLEKS.

%3 HENETH PABA MR HFEEH(C,=0.01mol/L)

EHTEE m K,/(mol 'es™ '} Kofs™!

~2x10°% 0.72 . 0.23x10° 9.6x1072
~2%x107* 0.56 0.13x10* 8.7x10°¢
~ix 1072 1.00 0.16 x 10? 0.00

ROTFEFAF R RE TR B S PABA 2 F SERS KW Ay & ma, il SERS #HI X
R Ll & SERS 3R AMEEHEI AR (LA A A B MR THFARNERE LML EAR
B3 5 BOE 2 R B 43 T A A . B O R SRS TR B 0, S B R B A T o 0 E B
A, UEETFHRE RS AN, BREREUFERECES ) RIER.

M 3 KA, BB TS 5REET, PABA HRMEREK B RERAEFH/M—TH
B, PR EFHEE, BT PABA TREHER, MM ERA AT RATRE 2 FR
M. EEIE TR, SHETFHK, REEP 1, ¥4 PABA BB SHEAZE
HEEH, REENIHBR. L% RS SERS T BRAME RO 2 —-BY. '
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SIAHY : R B4 £ B R R P a R BEHOZ & E R TRBE RE AR (AT, TRBH 2SI MY, R 2
K2 HRE . RSB T4 FE8 Van der Waals J1TE R, % 12 £ & R & w85
K, ERHAER — R o4, T 3 W R 0 2 A Y R BLE 8 AR B b R
b2 B, R B 7 R 2 (W AR B fF AR Ay (L2, R — Rl o F AR
FIEFEBUE, RETZARA EXLRE REEMZ W . J AT LAY 8 % R
i, ZHEFERF FERAESRAR —MRERE, m=1 RRARMESHY, REF
—FIRRHR S ; m <1 B FHERE LFEAS L —FORECRA, B 2R .

3.3 WMHEA/N

BRI T R(DESRETFHERE (o) RBFREL. 2 d6/de =0, Ti#
AAFRBREETEN '

__(KC)™
0(C) = koym (Ke)n M€ 0,1), (3)
K :(Cﬂlo)_ieer(— U/RT}, (4)

R CoRRAKBTEE), 98 Cyo=1000/18 mol, R =8.31 J/K. — Kt TR A
SERS % IE LL TR B4 30 H, Bl 1(C)<c6(C), RAA LR (1,,C,), (I, C;),
CEC R
L _ 6 _ (Q)m 1+ (KCy)”
I, 6 C:/ 1+ (KC)H™'

PABAZEREBH LM RHEZHY, ZHEFREZKMEH FHE, m=0.5. 88+
PABAH) SERS % B-IR A MAEHN I, =39, C;, =2 x10° mol/L; I, = 75,
C,=8x10"*mol/L. T = 290K. g5 /¥ f2 (4) 1 (5) A LA f& i+ PABA W R EE: U~
~9.6kJ/mol. MMHE N FE RV FLFHARE.

HE P PABA FREEE /N TR E(CV)D THBRMEE U~ -44.6kl/mol'" i+ §
CV BHRERT, CV B MR R, MM RERME /N TF 128, 4 FEHERRETH
6 (bR B, BT CV 43 -F 89 TR B RE Ho B2 K . T3 i PABA. 69 TR BHS5iR 286, PABA
HIR BE 3K (PABA ¥ R BT, 38 (IR A 2 SERS i#), 294 10 mol/L. XK E T
TERE L PABA 471 17 76 28 [ A W% B 1 26 SOAR IR BR 7 R B AR 25, PABA K B 3 B f
S ERRMS FHHE AT H M, SERS 3 E A £ ERE T X B MK
BR 4 20 E 38 o, B3 0 S B a0 B (R IS 1B A R B 43 T 9 TR B BB, B U RREH( B E
VR B ), FOR B RE LD .

EBEE, B TSI HEYFEE, M SERS BENKRII N EET PABA HEKH
R MESHBRME XS EHRSIEX(V,:1600cm ). FTREBHZ HFESHRX
PSR B A4 R4 R

(5)

AXWART PABA EHEBMBRRE LARM SN N B R Ry, K
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Bl PABA R T EEZHBH, BHET m=~0.5. AFTHEFRHE BIK PABA B M6
BHERBEEMALSFRENHEM, ZHE FEHEKES 1, B PABA 3+ FHAEH
R BEE AR N ST TR B, 5 SERS ERGRF S —HIEL U FRM BHAEMNE L.
EHBEHERERR L FESHRMERX. TREXRW, FASHBREAER -8, XEk
B E T AU £ A8 B 0 %2 v TR B 5% 38 30 PABA 25 B A W 6 4 F &9 TR BR B EL /DN,
#9% 9.6k]/mol, MK F CV 7EMR FH L &9 W B AE, 72 A 24 [ A0 "R B &5 9 38 IR B 4R 25481

Bl h R SRR SERS i T B FIMNSE R A BB, IEE A SERS R
2 AR B A TR 0 R R Th Y .

[1] Fu Shi-you er al., Acta Physica Sinica { Overseas Edition), 4{1995), 721.
[2] M.Jaroniec, Thin Solid Films, 71(1980), 273.

[3] M.Moskovits, Rev. Mod. Phys.,57(1985), 783.

[4) NE G ES, BEEH, 42(1993), 1756.

[5] }.S.Suh, D.P.Dileiia et al. J. Phys. Chem ., 87(1983), 1540.

(6] MAER.KEMA . EFX WEEH, 4001991), 1915.
{71 P.Hildebrant and M. Stockburger, J.Phys. Chem .,88(1984), 5935.

STUDY OF HETEROGENEOUS ADSORPTION ON
SURFACES BY SERS

Fu SHI-YOU WANG MING-J1 Liu YE-HOU
( Department of Electronic Engineering, Daging Institute of Petroleum, Anda 151400)
ZHANG PENG-XIANG
( Institute of Physics, Academia Sinica, Beijing 100080)
(Received 26 January 1995; revised manuscript received 22 March 1995)

ABSTRACT

The adsorption kinetics of PABA molecules on silver surface and the influnce of chloride ions to
it are discussed in detail. It is found that the adsorption of PABA on the silver surfaces is heteroge-
neous. The adsorption rate constant is affected by the difference of surface states greatly, but the
heterogeneity parameter is in less degree. The adsorption heterogneity of PABA is changed by the
competitive adsorption of chloride ions. PABA molecules with the of concentration of chloride ions.
have turned homogeneous adsorption gradually from heterogeneous adsorption. The adsorption ener-
gy of PABA on silver surface is reckoned by the isotherms . It is further proved that the heteroge -
neity of chemical adsorption means the adsorption state on the surface is not only one.
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