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Activable Inertia Groups

- - * - - -
Geng Houan!, Wei Xiwen®", LiBing? Yang Lijun!, Zhang Chaoyang?
(* Chemistry and Chemical College, Chongging University, Chongging 400044 2Dongbei Institute of Electric Power, Shenyang 110006)
(% Institute of Chemical Industry Materials, The Chinese Academy of Eigineering Physics, Mianyang 621900)

Abstract In this paper, the structural characteristics and electro-structure of H,PO, were discussed
by means of FTIR and ab initio. The dissociating route of H,PO,", which is in the process of electroless
nickel plating activated by nickel on inertia groups, has been investigated. The average crack and different
crack of P-H bond were deliberately analyzed. Moreover, the influence of both solvent and active matter on
H,PO, dissociation was studied.
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TR A NI-P & & FE I B R,
1 H,PO,
h 58 H PO, AL AE INAT g, 57 56 R0 & I S5 e il KR B2 Sk 745 (ab initio),

FEE A LA G TS50 77k, X HoPO, IR 45 3 I L T 0 AR AS AT T W15
1.1 H,PO,

43I STO-5G*. 6-311G Al 6-311G* —FIL4l, Xt H,PO, (M LATHITIREAT T A4, BTk
S FIAT K e = A W3R 1,

1 H,PO,
Tab.2 Energy and Optisized structure of H,PO,™ calculated with different groups
moH STO-5G* 6-311G 6-311G*
KA E/ au. -489.5974 -491.5262 -491.7179
BBhHE T/ au. 489.7933 4916737 491.9147
HHEE VI au. -979.3907 -983.1999 -983.6326
H—P—H & 411/(°) 94.9276 99.47 97.8246
O—P—O H/(%) 125.7698 124.43 123.392
P—H /A 1.4120 1.4368 1.4246
P—O /A 1.4569 1.5885 1.4784
A R, 6-311G RS 45 R, WA M = 2R A AT e

1.2

EMRARTLT, HPO, J& Cyo mBE, MKW ed 9 NAlgerfiEdRahmia, |
Puiv=4AA, D 2B, @ 2B,, H-I=BNAE K TR SL U6 H0 s IR 2.

2 H,PO,
Tab.2 Resultsof H,PO, by meansof FT-IR and ab initio

SRR A A A A Ay B, B, B, B,

PO, PO, PH, PH, PH, PH, PH, PH, PO,

ez 7= sCiss str. SCiss. str. twist rock str. wag. str.
SR fom™ 476 1042 1160 2363 924 811 2314 1086 1180
TSR emt 501 1126 1301 2430 1046 905 2338 1254 1374
1% %/ (mDyne/A) 1.87 7.27 1.10 3.58 0.68 0.79 3.36 1.38 3.76

X2 B PoR, KH 6-311G* LA 3 vh R B L S0 =yt 1% ~16%, T HF J7i%
WS PG, IR RS B R 2, — M, T HF ik, SRR IR e L
HrIER T 0.8929. Severiu®i i, XL HAE ST, BEIS VE I 1 4 200 3 #4825 vk A
m 1%, ARG TARR, DLEAFRIRN = #F fh Z2 e S A TR, o ERIEL
i, AR HPO, Y, P-H BRIP4 e sl (str) IR 2004 P-O B A, 1 H ) B - P-
O BN HREN I —2 A 47, B 3~4mDyne/A. HILAT WL, H,PO, H11 P-H L P-O #5915
%, WA KL, WA, HaMmREMNIZE P-H . M&ETZRMES
ESEE T SRR — 4518 . THERIH, H,PO, M P-H 2 8] B S 4 4di b 0.2060(PH; 14
0.3484), P-O [ ES4EEHh 05115, A WL H,PO, k) P-H 4t /N T P-O fsm)E, AR K
PH, 111 P-H 8o, #52, TR TR aRs], i HPO, 1 P-H S K KHIES,
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LB W A3 T 4 A
2.1
g b, H,PO, T P-H B 4 PRI AN [ 7 X R -
H,PO, —H + « HPO,"
H,PO, — H +HPO,

XA R b AL R R HPO, R HPO, S F B g bbb BE T 5 T e T IRl i,
SRR EAAEAE, BB T IX R rp AR BAA AR R FLSE . 6-311G* 5641, it SCF Jikit
S AN SN AR 23 531 A 310.149kJ/mol AT 470.030kd/mol,  #R &M B S N, AR ] —
SEMLEEA REREAT, HF HALHE—Mor X, RISl b A 7 L fe pe s k. Rtk i,
SURTE LGRS F « HPO W, & F—A P-H 8 LI ESE I HOHE N, 4kEi sl
AT P TR AR 113.68kI/mol. %X — 755K, HPO, K LA Z 7 = AL AN AR T
M —Fpoy X, HERFAE — NI, AERERE T, W01 HPO, T P-H #H
SEREK ETHA 0.2884, R TI P-H S MBI, SR HAE, BUER, X RiR
ATRE SR P-H B —DIHILIR, X HPO, FT e N LM A 7 U B fi#, TR T PARIAN A 1)
MR P ARSER A T AR EOR, 7R R B T IR T H AR « HPO, IRAAAE, SCHF
T HPO, TEACF R P-H B 1327 A i PN AR SRR R G MR Z2:0H 58 HPO, 11
NIRRT, RBLTE R HE %416 (-0.56eV), UEW] T H,PO, i P-H {7t 754
17 B,

EH NN, BARNEHSEERIMAE, PIFHRE S RA, (HERIXHAAFR R 6
HAHZEAKR, WHZILER RPN, R aE AR5 RE, A 6EH E — M2 2431
iasum R e oo e Y VA (17 B A 175 B ie S oS 1| Y N SR e T TR e Dt iR (A P =
M%7 TSI
2.2

TR LA IS N AT TR, T LU H IO BT Onsager #2240, [ 6-311G*5:41
T T YRR RIK > TR H PO, s, S5 M, TEARPEEFIK FIERT, HPO, &
T A SAS: P-H BEK 4% T 0.0045A, P-O @K1 hn T 0.0023A, P-H ) fS4E fm £
T4y 3%, ik 02122, H Jaf FR)f sy 5Kk 10-0.1898 T[54 0.1726, XSl L, #
TN FEBRAEAE H PO, IR T3, ‘e T P-H BN A 1Yo, R4, HIl
A REPEN R, HI H PO, B 1 BAREROK, Mt b, Ak g 7 AR A AR A FH AR A,
THEBIRALEE R 0.00247a.u., MR 2 AR BRI BN M AN Ko 028 R I 701 200 R A3 236 (1) 5%
W) IS} 2 B B A /MR 0. 1% AIE 52 7 ¥ 700N A 2 RIS I AN K
2.3

SRR, RHER a8 TR S HPO P A AR . W faifbi W, SR —A
BUR 5 HPO, TE U A Ni-He+-HPO,, &4k 5 T 5153 & A i R

N e E(H,PO,) + E(Ni)=-1988.9968a.u.
A REE E(Ni-H---PHO,)=1988.9968 a.u.
FEY) e E( » HPO,) + E(NiH)=-1988.2543 a.u.
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E(HPO,) + E(NiH)=1988.2908 a.u.

RIS T EA R Z AT AP eim R T, fipts Hig R A7 Bg
Flo XF Ni=H--H,PO, &% Jil LM v 58 W, KR Ni JR 7 i il 0.6175, # Ni WK}
() H R e 01999, —FH 2 Ay 0.8174, AL T NiH . B H LI, EENEILTE
LT, BRI H PO ZEUTAE A H T IR AR AT B

R T EOR TR P — N ARG R L, SRR HAEL, B THETESR, )
Bt HES A RPE m AR R I Fermi BEZL, AT AL FE 51 B B MO B M 1K) NiZ 73k, 3%
PRAEIEARR AT AWI IR . H Sce-DV-X, J5 %X NigH Al NigH R FIESE 73X —HEN, 155045
SR

N FRH, RO T IR R T HPOL M %, HA—wdH T eim R 1. ¥
AR, IR TAERTEEIR T, e R S A AR AL, TR SR T IR R e A AN ]
TX A ERT A S0 RS A [FRE 2 L, 20V E AN B0 BAR S T
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PR JRT IAEAERS NiZ-H,PO, B T HPO, R 25 7 XA FZE 5 md . R BBV
J, HPO, R AR REME K. AR TR, HPO, I — A FaliE DT &
A, K AT A AL A BB IR SR AT i TR 2 B AR T A S AT BN A AL IR,
X aR A EEN S HOME, AR T A

[1] G Gutzeit. Plating, 1959, 10: 1158~1164.

[2] S F Smith. Metal Finshing, 1979, 77(5): 60~62.

[3] L M Abrantes, M C Oliveira, E Vieil. Electrochimica Acta 1996, 41(9): 1515~1524.
[4] & 5%, BBISC 45 MEMRYT, 2001, 34(3): 19~20.

[6] SKEARN, BUBISC 45, A (G )RR, 2002, 11(1): 199~201.

[6] J W Severiu. J. Electrochem. Soc., 1993, 140(3): 682~685.

[7] Wk, B3R, A & M8 E A4k, 2000, 16(2): 175~176.

[8] A, 4 2. k2%, 1999, 5(1): 36~37.

[91 M W Wong, M J Frisch, K B Wiberg. J. Am. Chem. Soc., 1991, 113: 4776~4782.
[10] M W Wong, M J Frisch, K B Wiberg. J. Am. Chem. Soc., 1992, 114: 1645~1652.



