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XEK (5)  C1S-2-BUTENE --— BUTANE

. (6)  3,3-DIMETHYL-1-BUTENE --- 3,3-DIMETHYL-BUTANE
O 7 A A VTR

D NUMBER © 1 2 3 4 5 6 ; 8 3 10
BIGUHET_ (9515983 mMoL %
(1) 8.8 12,2 36.4 7.8 U6 14.4 20.3 == o~ o= ==
BES (7.23.3t815), () @.8 18.9 12.7 17.1 159 9.5 8.9 12.7 2.5 -- -
(3) 18.5 14.8@ 27.4 157 9.5 8.2 1.8 6.4 68 51 1.9
DJ.CS faraday Trans.] (4> 4.5 1.3 22,9 7.2 15.5 '12.4 6.1 58 2.4 3.9 8.2
() 8.9 1.1 3.8 3.8 12.1 12,2 14.6 12.8 4.7 11.8 23.@
77 in press(1981) (6 @.8 7.8 42,1 33.5 9.9 67 6.1 @8 0.8 0.8 0.0
K.Fujikawa, I.Inagawa , K.Shimagu, H.Kita
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voltammograms of 02 reduction at various electrodes
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K. Okabayashi , O. Tkeda , H. Tamura .




BG 213

NZvagTu) BR-brsEal3n54y

FHAKTELIFS ALY
AATH Ema— 51

(Bl Ax 3. Rn74) > 4ktiikhog -7
e L 20 TREBABRH 2z n, ARKL
MELLZOZMKOHERY T ERRB - &
5citBpde L =,

(%) ¥hps VREZLBBL S 2K - 7
LRNHBAB K- 7073 6LREL £, B#
T79v-h-KyeAvk, HReBLKIE
HOBREtAVE, A2>Zx2%8 v kB atak
ATRR B ARL AR L A - 1=,

[R] Fig-13ns 2 0DMELZaRABE
FWAVYZE%=-064 VI2ZERAS 1o ¥
nHBSoy bs v EEE B34 THH .

REWhBERZE. 20 RHoBESLEN
BAE6x10  MELZ 483 R o | HBEA AT

1

o BrEMEI VB o3 VEBERZTE S Z WA,

Frg-2BE4kFBAYCoHMDEL LS TS
KEBETL 79 99T RN ET AT H A.

B -7@3AnsvoRviEEorznce UK E
KZdY). Ac-J39306hEe-72. 2
VYN

A~ 7 av - 784 Epr¥ ' - 7E% mﬁAEp

K
AEE. YR®F

Y. oo BRI EEE L oRA
TBRL74Y Y2 E®EK o EBHG
PR EEE AN I E XN F

075 h. $479 7 KLIESS
wZBDME., HMDEAZ 1. RDE
BAAR S - L. BERRIE - EARHy/
ra232Mv. BRIdA T 384G

K-5005L<%s. A3 >3%%
EhaAnbeTEn - Er . 2o

So¥FhALno TENED KE: 2, P

-£/V(Hg/HgO)

¥ig.1 Polarogrems of hemin (8.51‘10" M) on DME in 0.2M KOH.
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1/16°A

Fig.2 Cyclic voltammograms of hemin on HMDE in 0.2 M KoOH
at "2 atmosphere.

Sweep rate: 0.05 V 8™", 1: 2.0x107%M, 2: 6.0x10"%n,

3: 2.9x107% M hemin
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PARAMETERS CONTROLLING THE STRUCTURAL PROPERTIES OF PLASMA-
DEPOSITED FILMS

S.Vepfek

Institute of Inorganic Chemistry, University of Ziirich,
8057 Zirich, Switzerland

Abstract

The deposition of amorphous and crystalline materials by means
of low pressure plasmas is of a great interest with respect to
fundamental research as well as applications. In most cases, the
choice of the deposition parameters resembles a trial and error
approach rather than science, because of the apparent complexity
of the plasma-chemical processes.

It will be shown that the fundamental principles controlling the
formation of metastable and stable phases, as well as the nuclea-
tion and growth are closely similar to those valid for systems
under thermal equilibrium. The most decisive parameter is the
departure of the system from a partial chemical equilibrium.
These concepts will be discussed vis-a-vis the measurable dis-
charge parameters and illustrated by several examples including
amorphous and microcrystalline silicon.
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BHISOOWBEKBRIT NG o .28 ZUV -D 38 74 LY -2iBL 2477%- 2. &
REKDOEEES AR EAT AT ORI LT T 74 =12 &5 12,

(fE%)

EHm%ﬁf HaS0s 3=I3NaOHE Rl 2 KERoapH t Ez2 < Baob Lo
KTz > b Rico £Aamah e BFRF LAL STL &, 8. SEEEA0E (pH = 1)
X0, 224 v BFRFIKL. LY RCZTLTEFY 709 - L (B8 F
FREFoF s Liem) NRRAGO R TEY . FEIRMrAK . — FRBRm < I Y pH
LIRFI¢ 3y, (AT«
t{‘:ui‘%ﬂ(m‘tb PH Run Product /umo1€’ Tota19)Quantumd’
L2431 % x v & Fm .

no. BzOH PhCHO o-Cr m-Cr p-Cr BiBz Dimer Co2 pmol yield/s
BobHriL, Larvy

i 1‘ EFFECT OF pH ON YIELDS FOR PHOTO-FENTON TYPE REACTION OF TOLUENE

1 1 3.8 418.2 — — — 187 — 459.4  1.14
S\ g N T 2 1) trace 2343 — — — — — trace 234.3 1.08

NZAT |2 AN T S
TLTEF 3 2% trace 133.7 8.9 3.8 2.7 — — 149.1  0.69
A CERITIUES I, 4 3 trace 84.2 7.5 3.7 1.7 4.7 1.4 106.5  0.26
e 5 4 — 27.0 31.3 20.2 10.3 11.0 5.4 110.8  0.28
TiLn )BT Y pH o % 6 7°) — 27,3 305 19.2 11.2 — 5.0 8l.2  88.2 0.22
n — 11.0 19.9 23.8 9.1 18.5 8.0 100.8  0.25

ol - P 7P L

KR > 2 IF vg K 8 12 — 25.1 41.0 39.5 17.5 2.3 trace 127.7  0.32
L. Fer L2 ER L 9 13 trace 46.6 19.9 19.4 6.7 63.8 9.7 220.2  0.55
10 14 trace 58.5 1.5 0.6 0.3 106.0 0.5 272.9  0.68

RS AT LT EY 048

Bk du’-\ ) g;:#éﬂ@']m ,f“E % l'J. a) With UV filter. b) Without H,S0, and NaOH. c) BzOH = benzyl alcohol, PhCHO
= benzaldehyde, Cr = cresol, BiBz = bibenzyl. d) Calculated by excluding

/‘i‘i 2 71 b " 7%% i< dimer.

M. Fujihira, Y. Satoh, and T. Osa
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Lo BRME e T2 FRINS. k2123 pH L pH 2Ta b wL>a%7z>t
CERRANITAT SRR HBLTLE. WTILa pHITHEWZ L Wl A Amel &Y UK
FRk L RE IS A bR, 2R ame e bz TRABY A LT L Fel.
CRS L HVAEIGc LY - LBl EpgRL . pH2 2137 LY - L 2SR
1290% tbElf. I pHizE, BaAMerwmic I CIEs 0T, T80
LTI I- LaCifemiz s Yomrs ) £ /LT Vg I WIT@L R LS i GOTER
MBI RRER] IS, TR LT LG 02 3R 02712s /) BIET LT EV
BRSO B o KL, GIEBT CEHARR IS ) RS ST LT L RERL
REHy PET 32, LTin, 2. RoXTLTEFS IREEKL Jimh, i EFermwb

& 520H 50

2+
% " EFFECT OF Cu CONCENTRATOIN ON YIELD FOR PHOTO-FENTON TYPE REACTION
2l 2 v3z. k2
> el THIR ¢ oF TOLUENE®'
Y, t4 pH 1 T (0OmM
2+
2t _ @ Run [cu®™) Product/umol Total Quantum
a» Cu*'ifpiz L) eR v pH
. no. mM BzOH PhCHO o-Cr m-Cr p-Cr BiBz pmol yield/s
2 lo RE 0 J8F 1< e
- P 2 1 0 trace 234.3 = _— — - 234.3 1.08
- - 1
L r\ al . ﬁ‘t%‘l =&Y 11 1 10 182.4 315.3 -trace AR —  201.5 901.1 4.17
ﬁﬁ.e ﬂ\‘npi ¢ MI" ~ % 12 1 50 188.1 646.4 80.7 7.6 70.8 1064.4 4.93
. - _ 13 3 200 186.8 540.4 130.8 54.7 19.0 950.3 4.40
YA Z7 L7 € F U 14 1 so0 1419 206.8  133.0 73.7 8.8 573.0  2.65
f/] @ . 5 3 2 0 trace 133.7 8.9 3.8 2.7 —_ 149.1 0.69
vl o — |2 }é ZbHita. 15 2 50 — 123.9 101.9 44.5 21.1 7.9 307.3 1.42
=i kT 16 2 200 trace 111.3 208.2 89.7 67.5 — 476.7 2.23
W FmaFLamFz
% i 17 2 500 v 24.5 120.9 57.1 50.2 — 252.17 1.17
KFI¢2 2 e, 18 2®) 200 —  60.5 165.9 90.0  65.4 —  381.8  1.77
19 2% 200 = — — — 0 0
1<,
a) All experiments were done with UV filter and pH of solutions were controlled
by adding HZSO‘ unless otherwise noted. M = mol dm_a. b) 10 mM HC1l aqueous
)f\ﬁk solution. c) 3.4 M NaCl in 10 mM HCl aqueous solution.

1) M. Fuj('hl'm, Y. Satch and T. Csa , Chem. Lett,, qe1, |0§3- (066.
2) M. Fujthim, M. Satoh and T. Osa, J Electroonal. “Chems v i press.

—156—




D112 2RO T 183 LA R 0 e KE K 40
X

n=XAa

(DSPZFELFT) 4k @ Lk, 1) Al = Fksul=

A Ari, ;@,{W}q AR 4 R b Rl B0 lridHs <8 ) L CBR
O, K EARAM s k3ot . 1\ TR 2 il e KaRZZI12 8 Y | o & KER
Rt L e T . T 215, Br o DRI Yy KRR
-,3%\“ /0/1,/034%t‘%ﬂ<{ 3, o $3E KA A 2B ETH T D e

69 LT, 2o XMBRK ABPF TS F O - T, ﬁi&%/\fc(‘jﬂj% Tt
EASNS. A B BRI, TILD - LK TBFE TR 1 ) R A-%6%19)
IRNE AT RS sl e S A 0t BEGS .

@ %ﬁf@« o Tl / V./O;, ‘FCLO}, MOSL, Cdg 3’ ﬁ’(”) %Lé»%ﬁ‘”) %_@7 Ve Pffe 7EﬁL
7606 Yy | T2 KERY 9 X7 =Ko FaT (1. i Te0: Pre 27 ILARR
Ao\ THWE . 3R o BB @y T RAMERIC) KR <4T » T - KR 1213 500w
Ke7>7 ¢ B\ 72 %EXﬁXQM'P’i%— ~ 2000 A

218\ DR EGHATR(Ta AGARD)  Fien
¢ GRAEN $(F-9x by 7732 e AV E,

A kB RS KHI2 R+ B 121 A

Yo 20 (RBEH) Ay 12 2 peamms

% Wi

03 Oy A e XD : -

2%/ f@wm FACS 69188 1271 T L3 ;
£ )9T8 % Nogik » < 2R | TH)Y bl
* Photockomical dasde e 5% eiR roa o kS NPT '
ST AR -y T TR T ’ o
W3 L7 %xé/,j\,%gg):mnzﬁiz\\g ¥
5, 2 &1af cf%\i\lﬁﬁﬁw ERTSNVATI ¥ 2
& photodhomicik ciode ¢\, T LE TR T T
W.EB ST 2T ILT KRS KA >
Bl EAB B RUS 3. Wlie
T0./Pt #k1 3 0 FISAKERE 12 141 3
X-Thteqd. codlefBchr, T
13 PtofL 3350 5 b o7, JKIBIR (PHT)
07 LN IIEEBHE , T00 27 LE-

T.Sakata,T.Kawai and K.Hashimoto

—

Vs NHE




104 :
Fig.2 ' pg 1-3.0
) O pt
i O Rh
' Ru
E S Ir
p E
g 4.05
z °
red >
—O- L4l
S IN
=
£ w
t 1
- <
g 0%} =
o 2
2 -5.02
ES =
© ONi,Fe 2
. i
o < |
g 3
5 3
e Ti alone 5
2 | 1% el O Au g
3 ot vy Lz
=~ It ot -4 -6.0
| (W]
/ 1
/ :
RU O : \
| acu
1 -7.0

ﬁiﬁlii?}(ﬁfc Bt . Bk £hrde
ek REN DR BE ) = o BB
CAS ARSI 7 & XA CAENE
@ —0.6 Vo Ptozs LNV
v A FRYE T ek 73 2
b s 12,

= 2 DROIBEINE.

Yo 270 s, n® ¥bik/
N ALY QLTS 2 I e 1 TE 3
iﬁkvl;@@ﬂaﬂt?@% et 3. |
L KRR, BDE 48k
B3 ens  KEREI 3 fidh,
oo EHEEL S h3. [D2zo )
12 fro DB TeOai XFL 3mek
75 Wk 3o oo e BRE(T9
)oK =1L S o) e /DRl
F9. P, Bl Rh o TeOERAER «
Tfni 2w 0. BB 0 FHR R 2 XAKE
( H R4t v X BEREA - DRF

iW“%) "o XM IBRB I T 30 T, Runs yniillvatzata b b
Gy Pg, Awa &3 n IWR% e F < 52 918 RT k3 .

A4 o X BE4E R 1245

JiLa -2, Sk cLesEg, 7)) 7?"’ Pl R (2.9 %) ?ﬂ«‘?i% e
CO, vHETD che X8 LB is e (0. ok 5 |2 o Ik 3 R (~S0pg))
FACRY AEREH R 3l FT))—neFrbTULTERTH K.
V}qiﬂfﬁ@i“ FroTHCtTg)—)Le I9)- "«ﬂ‘é’”ﬁi/K?K; 37,(/7-'(:}_--15&‘

hZT 3 <RI A2,

TYLT LT - WoRkTIFIAIR F1E5 e | BB

Rt 7704 ‘/mi&;7§;ﬁz'(1 Hox7°0L 2 2R8E w F S [da EATTR
FAX -br@pa by 888 5 208 KB ofeBr &) (RICVE8) ZeThH.

T 0. /Pt o B, Have 720 eL 1206

U o g BEd 3 6°, MSoJre, WS
T 7°ne Ly 020 ok 4 013 BT 3
3G F . FeBRINIES O ED T
By. ohis, 3o T, 20 do ¥ Bk
oﬁ‘*@%’@{tili{ﬂ&ja toarE2 S p3
NSRS A% VRS T Tl

(ELSSSTRARE LR

MERE I 3BRT D E o UL R

~158—

Fig.3

Photocatalytic Reaction of Allyl alcohol

*Oxidation

CH,=CH~CH,-OH + 2p —— CH,=CHO w20t ...(1)

2
*Reduction

H—Lf—— i ————H, ...(2)

>,,cn2=cu-cn3 + Hy0 ..(3)
H,=CH-CH,=OH <™
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.t 7 =T i’: b (: o }\ f 1} ,A‘}»*(CE) o 'IB zog;aiﬁx:;pgnge;C:IOE i on E in methylamine solutions
ET~1’.'Knt%éLﬂﬂ: Table 1
C %13 o S 4 i 'Ayf((e;) Solvent Temp./°C  Electrolyte Scavenger v /ev gAsu(e;)/eV
ol < 1 H,0 25 KCl etc. N,0 or H' 1.2 2 -1,71°¢2
FORL L Sf,{ Lo NH, -55 KI(0.1 M) BuCl(60 mM)  -1.29° -1.58°
T 03~ 07 eV ok &y B CHyNHy -50 KI(0.5 M) BuBr (120 mM) -0.60 -1.26
: . CH,CH,NH, . =50 LiC1(0.3 M) -1.23
e Ar s, Tall? uwea 5 NaC10,(0.2 M) N,O(satd.) -0.809 =178

- >3 - > * -
s | V, = ('} n j’\ H I 5 B VO-FX or c"Asu(es)-ﬁ‘x, where x is the surface potential of water.

& s Average of literature values.
o2 TOHBREER b, oriner and R.M. Noyes, J. Phys. Chem., 70, 770 (1966).
c S d z <
3 = Originally given by K. Itaya et al. in Chem. Phys. Letters, 63, 411 (1979),
S t a1 6 > . SIRE L and corrected by us.
d
| i & o4 = D L Calculated from the data of K. Yamashita and H. Imai in Bull. Chem. Soc.
TLrxC Iz y * Japan, 50, 1066 (1977).

]

Calculated from the standard potential value of e in HMPA reported by
Y. Kanzaki and S. Aoyagui in J. Electroanal. Chem? , 36, 297 (1973).

(1/0) E A X9 )
“SLOBNT TS O

% Table 2
EORERD RELL W pcovmger )
A ‘gﬁ 1. w q Solvent Electrolytea Scavenger Vo/eV
J A
n K ﬁ +£ ‘3 o IQ., T2 5 ‘i CH30H TBAP BuBr -0.48
x NaClo BuBr (6v600 mM) -0.45% -0.52
3 4
ﬁ t 6 N {L " Td& l 20 .Va "E t CHJCHZOH TBAP BuBr -0.43
E@t PVW3 e 3UmM (KRR, CH,CH,CH,OH TBAP BuBr -0.38
) CHJCHZCHZCHZOH TBAP(satd.) BuBr -0.33
‘\ o= & }7 #r i—- ﬁ '# ) |4} Ethylene glycol NaClC)4 BuBr 0.1
i Ay A 3 Benz¥l alcohol TBAP BuBr -0.81
HMgelLigenviuy, CH4CN TBAP none -0.62
Y A = R i BuBr -0.62
fz B BNS PRI e CH4CH,CN TBAP none -0.46
LYy L TR SRS S BuBr -0.49
> IETILY L ow NaClo, BuBr -0.59
Koo cs cnanRpeeg ™ aciey we 0.3
k —3. 5 ka m i iﬂ_sﬁ'} 1 4( £ i 3. ) DMSO NaClo, none -0.39
: ) s 2 0.2 M, unless otherwise noted.
i + L 7 5. 2= LD Va ﬁ (B ] B P b 60 mM, unless otherwise noted.
hrilL¥-#Erife. 3 £

yYLTRLI-LofE-dorLa- LEBOFTRLL I, Ind , BK D
LEnRirsBEnc o> umheBE 1 TusnraAtoiRthe ) T3,
1) A.M. Brodsky and Yu.Ya. Gurevich, Soviet Physics JETP, 27, 114 (1968).

2) R.R. Dogonadze, L.I. Krishtalik and Yu.V. Pleskov, Elektrokhimiya, 10, 507 (1974).

3) Y. Harima and S. Aoyagui, J. Electroanal. Chem., in press.
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