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CHEMICAL TIMES No. 4 (1968)
T 23X &5 1t % M 3
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BT ABEFRBIL N E TIB LR T WL ATIEDFE
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BT HEAFRB O TO BT 7o, Lt
o THERRGH & B & T ekl A RN HEE
LE 72 X 5 eianiB» T B, chidoh¥TE
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o TeEEET B 28, ORI OWT 3 F il N
7o BRETIEFIEHNTEREA 4 voMB RIS %
BHIRBBD BT 2GRN & L et 5.

SIRA F VOHINKIGIZIL N ANADTER D Y, F0
PR RIGEE E RIR L B, T, R
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Diamond, Tuck®, Marcus®®, Morrison,
Freiser® Toffic L hflixpHan Ty, 2T
L E Marcus DR L72iRD L 5 e Lo as
> THERED TP Z &t 5
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shPESF O RlHR
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BEHER 2 SN ORI BE L, WHCHRIAIHE
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ME. el L, ek xifa vERRVvE vl LR
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WETHD, LrbIORTHKGBEL LTELHENS
NBOR~N ¥y, P LRE S OIBHESEIETH S
7o, JEKEHRC BT 2 &8+ v— Mixdhs TR
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WERBEXT5ELH, b2 THninho
Mnd b, ZhbEYHEECTIRERBTO 2T
BB, ZOHFEOPEE LTt halo-metallic acid @
MEBENREL E O BT BRI THWHDT, ¥ TR
WTHBNB & ETH.

Halo-metallic acid o #iH%— = ORORHFIGIT
Fe (M) RiEMMMEKEED b=~ 7 /L CHH L Tho
SEESIRA A+ Vv ESHET B LW O TBTH S 2 Lo b
BeFAIRTED, KLADBVWRIETHD. 20k
BT s MK & LTk Fe (I o4k In (10D,
TI (M), Au (), Ga (M) 7x XD, SALKER
KN DOE=—~F AR X HHMBIGAA bh Tk
n, HKfnzr HMX, ot =2 AR08 X %
HWEIGE LTHMIATWAHHRTH LY. LK
GBI D BIETH Y, WEIhDEEA 4+ v D5y
LD B D I Licd o T T L — R Tikn .
2 G AA O EIBA A Y ROWTDHREL R TP LD
HRBARDT, TORIGRYEMTHIERNFERLE L
BHTERBZETH.

Halo - metallic acid OKER ED L 5
5hs, FO—RERIFBEROWTIL  Irving - Rossotti -
Williams® o5k L7=F#:, Morrison — Freiser™ /R
Ui, 320 Diamond® oif Uk HEIMUERN S
%@a b s, LTFFREIRIC Lichl - TR

T A,

i?ﬂwmg““m~A®MMX BT 5iMEoE
JHCHiL RGO ~%mmomurm;5a@;5&zz
FERRLTWA., EFEBA VORISR RD L5
WEZLD.

mM-4nL+hH+wH,0+5sS=HnMmLn(H:0) S cos

S TCLWMTFEBEA v, SIHERESTER
L, BT o ixIkEERz2 R (UTHRED oA 4 v
ORBIDBITAMT D). TORMMEERKD X 51K
Mzl s HaMmLa(H:0)wSs DAL, B IOFDIE
KRBEA~NDHTHEWHHTE DL DR,

prmngem ML OS] )
hmnws=— [H]h[ ] ] [HZO]W[ }

[HhMan(H O)st}o
Phmnws= [HhMan(Hgo)WS .................. (3)

Lo CEBEREINA SR A A voFRIEDIR
Sm(HuMumLa(H;0) w S50
21’1’][ th),Ln (Hzo) WS\.]

o gﬂhmnwsphmanE’l[H] (M)=(L}n{H,0)w/ SWS
= S Bumnws mH M) (Lin(H,O)v(S}s e (4)

D=_—

L, IERBEARC AT SR AT B &R bk
L) &ERRE IR B DS, WROETDOTILT D
LiAbZt e oW ToMEWS 2 Litind.
wic o BRI R oW Irving 8i34)
AT LT RICR 2R T 5 2 &1L T,
RAHEIEE b b BB 2 0D, K, IKBEM
BT ALEA A vEehERoFEERR ThEh |

HisMalgs(H:0)m5Sss BT
HmsMaLlas(HO0)msSas

TR LIBA E L (A, Wi thThilificisid 2y

DIARATRT). & LIOEEGHN O L0 24 H0E

e BT, El, DEFEE? P THELLLELD

DL L. ThbPBGREDRKRD X5/ b.

D= m{HmEMmT m“(H O)x}\WSnlso
mianﬁM"‘iLmﬁ(Hzo>ﬂmsm‘
_  PPRHPNMSLIHOmHSS 5

Em HJ_@ELM m[L,ﬁin[H O ﬁY" S\u"n"'

“h»b

log D=1log(BB/B)+log(m/m) + (mh—mblog'H) +
(f--m)log(M)+ (fifl —Milog(L)
MREoND. = 2T Irving FXHHRICAROEERY
LKL 5CEHETL. Tiibhh, UHORBREGEDL &
Tk, WAOBEN L LToWERALeT, ¥, Wil
O LALEEOREL, BHEFIAE LRV, S0 X5 RE
MPEFEHEOHETIE B B P v & 5 Tktht

M—E B, THICK L, S0 85 kR LI
WIERBAR R T R A (i X D AR RO A UER, SR
R, KR, BRREA LTS STRARTIRL
Tonh - TR
log D =A+log(M/m)+ (mh— mH)logIH‘
+ (i - M) log M)+ (A — MMlogL] «eoreer 7
LM Eh 5.

ﬁbBD%&%“”#O®@¥[H]EM]ELMD
*~0LH%Iké%TD®£k%ﬁﬁanbn,&
h, h R XOffRR»BLTTHS. Irving Z3ll k
W X DA OMEIRICET S (H), (M), (L]
O LA DOBEERH U, ERMCIHHF LT3
M, FOFERRIBTRRL L ELT, OFEOH
oW T AL E, MROERPIKRFTC L DD BPLTD
K IEOEMRIERCIITRETH B 2 E PR L B
TWBETHA. L LIDHETHHHRERICS
RATRCORENRER IR TWARTIRL, ez
W, IR B3 B 4 A VIR, A vRekOE
Bl SR ER IR TWAB. 2O A v, 14 v
SORD AT Kb T, & v~ P OMERT
GRIEE e ST, T oMo R CIE 2 B L
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BT DRV ETH D, BOLLEELTLE SO
REY WIS Bbh 5.

KT Morrison %7 13 Fe (M) DaAREH: AT
LO=—F AR I DHBREHICE o TRD & 5 1Cfighf
LTWwa. -

EPZORIGRTKRME, =—5 VHREEET B2
BROL5KIDTHBLELS.

K # SH*, CI, FeS,Cly, SH* . FeS,Cl;
=~ SH*, Cl-, FeS,Cly, SH* . FeS,Cl;,
(SH* + FeS,Cl)an

TS REBHOKEIE=~F LB TFRET. Liat

> THES D Fe () O4EH D 13k & 51k .

D=
(FeS:Cl;)o+(SH*-FeS,Cly

Jo+n{(SH*-FeS,Cln)o

(FeS;Cl;)+(SH*-FeS,Cl;)

BRI & T h Bl 2 DL OV TIIKD X 5 70 FH5
MENLT 5.

1K2K 3Ky

Fe(H0)8 +4Cl o Fe(H;0),Cl, +4H,0
Fe(HZO)2C1:+ 2 Rgoépe(RZO)zcu' +2H,0
H30++R20 R,OH*+H,0
H30++Fe(H20)zC1;v—_*7[(H30+-Fe(Hzo)zCl;)

R20H++Fe(R20)oCl r(RoOH*’ Fe(R20>zcl )]

ZZTIDAAVRHOAERITKRD X 5 ic—gibT 5.

K
SH* + FeS,Cly =2((SH* - FeS,CIp))
. Kp

(SH*-CI)=—=(SH*-Cl),
K’p

((SH* - FeS,Cly )J==((SH"* - FeS;CI{ o
K

n((SH*- FeS,Cli Yom=((SH*+ FeS,Cl: )no
. «

(SH*-FeS,CI7)or==(SH*) .+ (FeS,Cli Yo

Ki2
(SH*- Cl-)om=(SH*)o+ (CI-)o
SR HOPHEBIE X (8K &

D=K’pKSH[1+Ky, (KKK (SH(Fe)+
K1:KpSH*CI-)} ~% + :
1K o(KpKy) - (SH*R-YFen-1] wovevrrrrrarnnnnn. (9)

i\, 22T (Fe) 348 47”3, Morrison 4

OR & D EEOMBMR LB LW B8, Fotm
BRTHRRD LT, OB oWTES T2
DL, RETR=— TSI B 1 4 ViREE S84k
DEKZHFM LTS KT Irving Z0Hik L b iziEh
TWBH, LORME, iEo{tysE FeCly, 04 E &
HLTxH, Irving EOHFBECHE LEZYTRoVFiE A
bhb. 7gds, Morrison %3 FeCly ok, witfns
ERLTWED, 4% TCORETIIZOHIITD bh
TEDLHTY, Lihioc TKoPHIIREL Bbbh 5.
itz Diamond DETHICOWTAH S L, Diam-
ond (% halo - metallic acid ® % Ci
L WHCHE S B2 4 YAITHIUTIEK
B RT 51 4 vEBROER, 14+ vy
THIIEEBERDOER

2. GEEh i ko

3. BEINBEBD w5 ) EkoERICHT 5
@

4. WHRTBAR, B

DlEE 0 ZmResf LERELEETAE LT, %o
L5 I —RRIE D B ERITR LT 5.

Y, @B w P MX, ey bk BRRHX,
B M LiEEE 0L bW HZ, inert 7eor 4 2[4
Yy AX %4y halo-metallic acid DR TIT LW
TR ERRD X 5 IefbFfEhaie s L.

Vi M+, MX, MX;, HMX,,
X-, Z-, A%

M+, MX, MX;, HMX,, M,X,, AMX,,
H*, X-, Z-, A+, HX, HZ, AX.

MoXe 122 Bk SNCIRBE T RIT 5 M*-MXs
BETRENDA A VEEEKIRTIDELTWS. Kt
B ZTUHGEA 4 v MY 20lIIk: s T 30134
AWML D THS.

L7y o TRIBA 4 MO SRR D X 5 A2 i
DXl A,

MZXZ) H+r

IER AR

D=

(M)o +MX])n 4 (MX5)o +(HMX;)o +-(AMXo)o 4+ 2(M X 5)o
(M)+(MX)+(MX,)+HMXz)+ 2 (M.X5)

¥ Diamond (¥ = D HHHRIERIZE T 5 E 853 %k D
LorEbT. FTHRAZEBEOHMEROSEIR

M)o(XJo
M)(X)
H)oX)o

asz et — . seesssessscvscscas

(H)X)

(H)oMXy)o
HMX,)

Ayx = Ayxe=

T, MHCRT 52 LEBOMEFIHITTh Fh
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= MX) —_ (MXy)
Paox= M) Broxe= M2
M.X
Bl\fz)(g:—[{wzz[x?z— ..................
= MXo _ (HMXyo
SM*“ﬁmmﬁi HMX2= i M X,
MoXs)o
8M2X2=—[[_1VD220—[)2(]]‘(2,— ..................

I BDOBEFREHWS LWORITRDO L ST D.

D z(%g'[%?(_MrBMXaMX[MHXH

s Buxo (MK H) +
(H)o

S Qmarxa Barx o HYM)X )2+

O anx: X anxaBuxo(AYMIX )2+
2 By, 0ex (MPXP )X

((M)+ Bax MK+ Brexo MIKP+

BHMxZBMXZ[HltMJ[XF+26mx2[M12[x12)" ------ 1)

Diamond 1. = ®W)s\# F\ T halo-metallic acid ©
RO ERZT BN, TOFEMIKITHERD Z
L LT, ZoHFETit Irving &3 X O Morrison £
DEKRIARCIBET 5 & LI b0 _TaFES
RTWBET, Mokl R TW5 &
Bbhs. LrUThofEzAwsicLT b halo-
metallic acid D#HHRIIEEEED 5\ ITEREIIER
Wb ie - T 5 R TH D0, EERI
RIS LB, 9), AR EFA LT
RIERE2MNT50MThOBE S 7 ) ORBEXHS.
FOHEMIRENRRD & LT 5.

X iy

1) H.L. Friedman: J. Am.Chem.Soc., 76, 3294 (1954)

2) R.M. Diamond, D.G.Tuck: “Progress in Inorg.Chem.”
vol. II. p.109 (1960).

3) Y. Marcus: Chem. Rev.,63,139 (1963)

4) G.H. Morrison, H.Freiser: “Solvent Extn. in Anal. Chem.”
p. 4 (1957).

5) Wk (2), (3), (4) BR.

6) H.Irving, F.J.C.Rossotti, R.J.P. Williams:J. Chem. Soc.,
1906 (1955)

7 Ek (4) p. 62

8) R.M. Diamond: J. Phys. Chem., 61, 69 (1957).

9) =#R (3) p.145
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WLy ERHINEFTELTVET,
[SHEAELE R « € & BHA &)
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17—OHCS JEN R HIZFHIEZ KD &
naxwZ Eicspn L, MEIET
IBEBABICL > TRHME L VERE
Wiz T a4 FORESTHE, X v b IS
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0. : o-
foe i) fi/
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ey ¢ @)

%% L%, —J5 Zimmerman 75 K135 o4 A REBT

0

'0

B

¥ R
H R

REBR=/ v EEY=7 vz X HkiEfraied Gt
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ﬁ._{ o
+
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o-

oLl L B
Q J AcOH

CHz CH.
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0 CH3
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dYCH’ CiﬁoAc é\(w e

X :CN, OCH;
CeHs CeHs- X

oo fZ
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Ce“s CsHs'X

;ngm//oﬁﬁﬁﬁhomf%%%mﬁaacé
T, AL zwitter jon kv L2 B ik b
Bk 22 (R 86)1Y, RALEMTD S o A sk
RERTHT 2055 GR8T). THbbRIEST ¢v
= = VEEDIEMBICBREOEIL D E D110, F
T RGBS THHEER AT AV &, ERBTRVTLRE
FEEAMERIATHSHHER, (8) THEHLIhB X
SR E S CANTRVLI E &R LT AU,

St

0
B EBRRTEARE, b vOEMRIG
X, nor*=mIRBIrET o LEr
bhaH, w-or* BB LIS DERVF
V7 4 VEIROWT AR RKIEA B H

0

GHs CGHs X

fv

DERBWREEL TS (e—f)®, MoKk (D .
EBERE EAVDT, REGIE LTERMCY ThTwa (KR89, 90) 15.18 4 =
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< AT @ 0 i CGHy
NN _b_> CeHy CeHs CeHs
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Oy ') ~H H
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: C CeH
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fv

HiC
Q@ |~ Ca
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SAENCSEEEEERETAZ LR ILAbhTnS
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00| gD — B -
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6 IO omy

§ 8 BRELHOEAIRE
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i ! >
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DEExETHILEDE, MBEBEBECL > T HEAL =

H Y /C"; v
CHsHC = C<n T S
| -(101)
c Cs"f\/ ; C"”
[CsHs He= L\ + NO} H
NO, - ONO Q- -No
sesbulsssitesel
0
0
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T 2O LTHELRE 7= 2F v 14V () hbo—k
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:a‘mBO&E@EE%%&%@?OQ%W&LLT%Z:
2, =bek (f), »rivr~1+ (8), 7VFv
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ZBREBUNERCB LR TS & EITHRE N (&
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o
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o
T
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g CH,
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CH;

CH
7\ >
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CHy CH;
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R 4y
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A "~ |—
-_ 3
A Y5 N N

Q

BHhie~7 v AR TII—KK 109 TRb X R
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RRIG 12 DBEEHHOE X T, RIGDHE—~HIZX—-Y
%%@ﬁ%ﬁf&é 5 134~136) .
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0
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&
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