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W E R AR KB BIE, &R ax %400 (RN ,

B, W ETEEN, ~ AT BT N, 4 FiE xo!
AT

BB, No 855 b1 a0 B bac M dhon 4
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S TFHM, NH¥E#E (L, 3,5,604-Fe BTl bot, 55N RFUNEA,2,3,
4 B PL EAER B NH, R# A 0RSBT0 LWNH, #5855 8 X
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o . . /OABG o ANEG sy
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RARMMOTREE, HNHIFEES 8 ND b/, NHEHZHRKENE AT ND, X
Fapgfesl, HTAEKO8A, H, BEFEHNRTEBI LK. K&, ReETH
BT Ozaki LR LFRI L,

(m> Y E T N Mossbauer i ZHAIRRRE N,, NH; #FEHP L W £

Boudart %G1} %} 19 & 5% a-Fe 8 F MgO L fig ik # g Mossbauer i, X
W4T, KT, CO L3 b B J RN F 738, Z3A NH, FAmMes, RAE
HEHE BN, BESRK Yﬁ#tﬁ)ﬁ‘fh‘Hz s (i Ny/H, BRAESLAEEEE).
Mo B iR YINT, NHy 4T3R5, a-Fe Bk K AREEBIFLHK &, Mossbauer E#
BREERERTE, MABTF a-Fe ZHARMNKE, % Neel &, Em&mnaE
B, Bl Mossbouer ISR TR R TR T M. e METL A, C R C, EG
S SN T I ETT M, I, NH, 435, 4 45 CO WM& 109%, 8 NH,
B, EE4m P Cy i i (Cy i COmKHE KF Ci) , Bk, Boudart 2K ¥
Cy iz b i& peh O FH UL,

X Cq i BB (L1L) EFr7 B8 2k DR T (B LA 57, E2
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N, 1y o7, s (n?) MG HERTREGHAR (1,2,3,4) REHO, 8 NH; 4 @iy
Nzt NH #1,2,3,4,) KT8 EHBRBRE (1,3,5,6) —HBEF00RN, RT6E
1 ) T o 5 R o D BT B T ARG R O BT e BRRE, R NH, 4038 1R

N/H, R OeuEgeRfbntEist, 2ag i NH, 4B, NZERE 'Fﬂ&)\é%#ﬁ
AR, R NH, 48y bR 55 W7 — i e B,
() N, R 7R i 4 A R

BT, KishifO et mTaHiE W43 N, 28 FREE, RN Z &85 8K

405, 3ev J 400, 2¢ev, %ﬁ@:}ﬁ%‘%ﬁw&ﬁﬁ Nds)¥ 397 ,2¢ev, g W Nds) 4 400, 2¢ev

Ry E A N 8 BARHEER, €85 NoH, 7 Cu BB [Nds) 2% 400ev] & L

N=N |
Z &k, ft!!ﬂ‘]i}\jbﬁl'ﬁé;%—-ﬂ‘?}kﬁ‘ffﬁfﬁ‘&lfﬁ */ \* o BILHMEHA wy, p3(7%) A

WEH. ERBPD (Fes) RFIERT, WRARIEHNESS, BHT — FHAXH

BB AR L 194 N,L22 ZANz\ TRy AR NH, HHE
ch/ﬁgr ﬁ"Fe
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F, ME, NoHy ££ Co LB AL, T No 78 Fe LIRH b S E AR, MESH
Hifgd, T 4 MHIBER, FHEKNRETHIEN NI ME, RTRBERER.

. BFUHFEMITE

L ERB BN~ BEDN, REGAMISHERIRFEANKE, I
T RSN BN A 47, LGS R A R B 1 OB,

EAER, LCAO-MO, EHMO, CNDO, SCF-X.SW B F1{b2: 11 ik 248 b BN
PSS, 2R T LRI O LR, ABREE P, NoE SR b
BT IR T A, A T 5 U5, ik, iR A 257 EHMO, CNDO 4
Fik, BUABRETHR TREYRMA L WEE, 20 TRENEFTABZRME KT
HIERE, BFSNEBHSHECT MR IE N (non-facile reaction) , &4 WM&
HXEERRFT R MHAX R, BRI RS0, BT — 55 5
AR SO R B S B B B A R, Ma-Fed B MIHERIM T B 5
1, RE—FIER,

(=) &7 HE DB R L F AT

F B R R R S R E AT

(1) BAMETTHAN BRI KNS HESEDEELBORE R TRER
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SIERARAR, kA5 H R, | :

() £RFETEGHEIER, THERLRET R AR R R, ¥eR
BRI, TR RAMBNA K, SN, BREERTHENETERE—%
FeibihiFie L, WMKAERFEBEMRETARD ZRELAES D,

) BRMERN R TSR, RBLE-AART.WRETHER, #
MullikenS iR ERRA HHESY, BRHEHdABWEREAHFLR, HiHH
ZRTNE a,b M EBEBAS (a,68) (KTFRERA Slater BT S8

9 BB T 2 A, F fEuletanf 2 MRHER, 45 REK 5T
0 IE 2 LA e R I 2 R B B R B LB R, ORI IR AT
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A, BIRBEREE, B3 (5,y,0) BERAFR WY WERR, E—F
EIRM S THRSR & 3 FE0 BIERN L BT RRRMIFRER AL KL
K. A EEBRS S,

(5) i A A A BT AE, JER R HAE R,

() kO BRBR L E SR (111) 7518 £k
AR N B Ry, ps (22) BRI E 5 FHE

a-Fe, Mo, WHHE LR, EKREHE THOR
%, TARREHN, 27, MEERREEHEFE.

T, RICHRRE REEHIT N, i
H OB (LD BER T 2, ps(2?) BIBHHR S,
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N5 FH@ FBT EWEES, HEBELRLHE S

i B8 wi lgn?RR
RGERTHHEBFH. ©,9,9, HEEFHREN i SR AL B RO AT R

Iﬁ‘ﬁ:, @ Aa Bs DET#})&% %@ﬁﬁio M:&lﬂﬁﬁ#ﬁﬁcﬁﬁﬁ7iﬁimﬂﬂ?ﬁt¥ﬂ
¥, WL EHESESR, Hib, XFHHEN BASTENGEREHRE. ETHTHE
i F R,

o= 1 —5—3+B(P, —P +P,) +\/——Bz (—~dyy—dy+d.2) 1)

$10= TS+3(—P,+P,,+PZ)+\/*~41M—BZ (—dyytdy—~de) (2)

prcm —-S+B(—Pum PP+t g2 oy tdytds) - (3)

$ic= %Sj,ﬁ(—-P,—-PﬁP,)f \/_7?——52 ey—dyz—dy)  (4)

(3#: BREAFBEZNROE S L)

P24y P28y P14y P1Ds Pamy Pap B ETEHLIE, LIRS KEKMELTH
WE AW HEY. CHRLAEL 00 b, TRTFHRXTFHRR:

1 1 1 1 :
— 8§ — — da— ——d_1_: ~ 5
b= ST T g 4T e )
1 1 1
Pog= —T——— S+ ——=P,+ d, (6)

~ 6 ~ 2 ~ 3
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bip= —— St—tp 4 Loy <7y

W= o6 VT3 )

. L 1 N O , g

M= 6 vz 1z e g By (8
1 1 1 1

t0= g ST B e T Ay (92
1 1 1 1

to= e S P T et ey (10>

REBER w1, 23 (70 BEHEH,EZR T, Ny, N, DEF—HHET. SHA
HERTFCLERCH, Ny 7 FHATERE RERM—-N;—Ny—X% Z, X#EAHEL
0T Z 5, T ZxX 055X A A Y,

15 FO 18 # T F ST, B FRE SR LB é26 drc0 Prcas
baces SRIRFE (D, (3, (D), (D=,

BT d%p® RACBHENGT doar bam P2.3:3, FHTET 5, (6), (8) R,
G T L B A0 SRS

(Z)8 R E W #

TEwr, wspDHR TR, TEH RO 5T 30 R 4 4 BRI R I % T B &

ARSRLRES, MEIFR,

HT RETEEG SEERLEE G EE B

; j Sif 0 j Sif
¢2c 0.24298 Pac —9.4906 x 10~¢
Pacs 0,20692 Paes 1,20604)( 10-3
P o4 0.15311 P a4 0.017234
® - 0.15311 —0,017234
Nya 28 TR
9" 1C» ‘?5 3C 0.031478 ‘ib 10y Sb'gc 2.39773 x 10_5
P1crr P3Ca 0.011766 b 1cay Pacs | 4.14095x10°%
D14 P34 0.011830 _ P1as P 34 4,96891 x 10—+
4’ 1B» 4? B 0.011830 ¢ 18 ¢ 3N ""4.9689x 10“
?ec 0,10592 ¢.c —2.31399x 103
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; j | S | j Sif
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D1csr Pacs | 0.093290 $1ces Pac, | 1.69275x107¢
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A Model of Active Center on Ammonia Synthesis Iron

Catalysts and Coordination Activation of N,
Huang K. H.
( Department of Chemistry )
ABSTRACT

Based upon the a-Fe lattice paramneters, the coordination unsaturation of
surface atoms, the geometricul factor of catalytic reaction kinetics, the princi-
ples of coordination catalysis, and prelimninary results of quantum-chemical
calculation of overlap integrals between the restdual hybrid orbitals of metal
surface atoms and the frontier orbitals of IN,, it is proposed that chemisosp-
tion of N, onto the tetranuclear active-centers on the exposed (II1) plane of
a-Fe is more likely cffected by end-on coordination to one of the three surface
atoms and triple-side-on coordination to the remaining two surface atoms and
the bottom atom, i. €., a w;/p3(7?)type coordination with the principle aris of
N, inclined about 20° to the exposed (III) plane of a-Fe. Such a tetra-nuclear
adsorption center in conjunction with two other neighboring surface atoms
of the a-Fe lattice, forms a hexa-nuclear dissociation center of partially
hydrogenated dinitrogen ligand, and functions as the catalytic active-center
for the ammonia-synthesis reaction.

This model and the proposed adsorption type of N, give better explanat-
ions for the experimental facts such as: (1) the FEM features (e, g., the
formation of Nji*and N,*) of N, adsarption on body-centerered-inetal tips of
a-Fe and Mo; (2) mechanisms of isotopic exchange between 14N, and 15N,
on unpromoted Fe and doubly-promoted Fe catalysts.

The relative magnitudes of the overlap integrals, indicate that end-on
coordination on a metal surface atom should make by far the greatest contri-
bution to the back-donation of electron to the N, ligand, while multiple-

side-on coordination should be mere effective in reducing the electron density
in the bonding orbitals (3¢, and 1x,) of N,,



