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ATRIEFRESTRN-E WX S R
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FELR S T — M 2k 18 UL
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BRSAETERE, BRE, HZE 1948 4 Nsa-
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KIRE, #RASEBZAROR W, RE F
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F, ZBIET XN RS E &L ENR,
Fijs, O'Konskifi Higuchil® YT &
RITE TP, 42, #ELERZHITT
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MAMETHERFESELESDHEERZE
PNEERE., ETENNERNA, BIFE
PRk B

HEMIRE S, FTHNAORE

e 1 4



BHERTIE, A () 400k R
R WRAE R B2 () FIA
B A7 9 TP 15 0 B2 W s (o) o
S RSP (d) Bk W R (Mitfuh-
rungsmessug); GEVN, (LTI BAE
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Wi, WMEZRNERBEFERRE,
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1 W e 4B mn R K ith
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ML L FRILB BB R S
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(MCL) g =M Cli)noy i ,

+MCla, 55 AH (v, wiy (2)
BELHDE, B n=2FEAER/ND, fin=oo
(BARIWNESREK, Hit, BAH "tz
FOAH (e, i) MEILER, WIEEX. 1B
B/LEAREE, FIUBR— M-S ERE,
BF Ly (X)) B8R, BT, B
B EBRRESERYT 1| REENWRE
(Th), BT KB RE &ML HRARE
BT R SE B, O, FE SEBR B A R B A7 AT
CASC g, mik, Ty RBAH (516, ik, Tb):

AH®(mun , Tb)
AH (54,0, TH)

_ AH® (. Th) —f
To-AS° (&g, k. T6)
WMEIESE B RTAH® (s, THMAH®
(rie. px, TOMRMHEE, Mf~1,
B3,

Q=AH"® (g, Tb))Tb=f-AS° (%
.k, TO)~22FK/K-mH+., AR
AS CGae, ik, TOHYREBEIEH W Trouton %
8,
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#, PSRRI NT.:
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(a) AH® (e, sk, Th) f1 AH®
(g, TH)E TS, BEHWBEL E %
ZK. T &, AS°Gum. sk, To) W 8 # Bl
Ko XFhE R, BRFE T BeCL[AS®
(&fe a4k, Th) =31.4 /K1 1 CrCl,

e & o

[AS® G, sk, TH)=30F/K], H £
AT ARSDEN (RERUTEER
HEESY.),

(b) AH® (g%, Tb) Bl B kX F
AH® (e, mk TH), M5 2, f>1,
182 AS® (ries, mik, TO) RIEHW fH, £
F22|/K, BFXFERKE: LiCI[AS®
(v, ik, Tb ) = 22.8F /K] #1 NaCl
[AS® (iR fb, ¢4k, Tb)=22.0 F/K] 1
B AICI,[AS, (i, ik, Tb) = 23.9
*/K1l, BBE=FLY, fn: TiCly, FeCl;,
GaCl; 1 InCly, RUFEILEK, XTFE L
By AMTPEATHEREE, K5 R H
ALCly sy FHRR. MEBEES T B 1E H
71, MAH® (s ALCl)=10, AH( &
s AlCl)=1/2AH® (jmm), #h Ik, AH®
(mm)/AH® (aps AlCL)=f=2, B )7,
Q=AS® ( ®ws, AICl;, Tb)Xfa22x2
~44R/K, RABHERRLRER B, 23.9
X2=47.8 F/K, XB—1 LW, TR A
7Q=40.4FK/K (BF%2),

EAWAE 5> :

MR AH R, k) =AH (g% ) , Xk
£ ZRE 0 RERE S REIRER
AR, BAH® (Ri.ak)=AH® (&
e —%i) . H B, BHTEEAS (e
wi)>AS® (e, —%p), B ULFE B0 RS
AT P (ak)>P(=%ik),

AN, s H REQ=AH® (&
#)/Th # SLRAHE HORN, KRiiE FP(=
%k, Tb)x 1 KKE, FILER BB B K
PR, EEMBAET, — MKW QHE,
BEA_REFTREORE,
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R '
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#h iz,

Pauling™® DI EGH Goldfinger%:
AN, B I TR e BM R R
KD Mo 5 REFERIEAH® () Z B H)
RE,HFEANRAOK Wi EE, TR AR
a=AH*(F18)/Dims B ZLTEE B 0.5
E12, BifHeBORT M BB T4AS, BEk
YWiiE, 51/aME000% f~1, YREK
THE EARAEENE L, X—EA5ER,
E S ety rh & R T M 22 BICIR AL iF
O BF i

3. BEZEIZESY
(MCIx)n, n=3-—6

3.1 BRBEAHR

(MClL)n B AMCl,, 7 n=2FIn=00
B, #ELELWEF S AH @s, h~
AH® astrs i Thy X FE B, B
DAL M B B n B, THEEETE—
MW BRI N,

E—RITER

(MCl)a2(n—1) MCly + MCly; AH®,
W, (n—1)R(MCly) o 58 &% 5 J9 3 (R I 19

RELH, AHL/(n—1) B & BHMBER

Y5, TEXMRAVE P, BITANZE Sa
Tk, Bk, Lwsm MCly, w=(MClx)o
fitns J9 MClxhid, & 3] AH®oo/(00—1)=
AH’co/co=AH(51rs #4k)o '

AH®/(n—1)E5 n 3k, WRAPESEK
fen o PR L RIS TE 36, 5 AH®,/
(n—1)="% %, HILNEF

(MClx),+ (MClx)s=22(MCly)g;

AH°= 0 (4)
o

(MClx)e=2(MClyx)s; AHy°/(n—1)

(5)

MREGLBEAS HEE, MAERE

BENSSHREEREEYR-DES,
e B o

Eﬂ: K1’2=K273=K394 ......
(MCl,),=>MCl, + MCly; Ki,o;n=2
(MCly),==MCly +(MCly),:K,,;;n=3

(MCl1 3 2MClx +(MCly)5: Ky ﬁ;é_
(MC!X)4;:4I\/IC1X; Kht:an ‘Kzas' Ksu

(6)
Bk L ik
(MCIX)‘{__*nMCIX, K],nzKlyz( ~b
(1)

FEXARARIEREEN, RAY
ZRENREVERAN, FRUMBEF
MREE. MRZRERRERD, WEKS
REEKRER ® 8 ATRERE @ELR
BRARRIUT,

3.2 LBRER

AH® /(2 —DBHIANG IR B H X,
BR, NTF (MCl)a2nMCly B 95755
¥ ETs, ACp/(a—D)JLFESn(a=2-
10)ER, XR|AENR, AERSERER, T
585EATERESEN AH® ¥ %ER
Y, n=colit, RETHMFR, TR Bk
WilRRE, B, XBEACPMTEHRMAE
s AH®Gate, To)<AH® Gege,20°K)o BT
P, FHEEXEMATE & 8 AH ./ (n—1)
ERERES{ V2R,

BRORAZEEY, RPN ERETFE
ARETFHEES, YERRLESZEORRTRE
M5 e =4,

3.2.1 BREBTFRNOEEY

HASEGRZBEMNB N E JR-F
W, XEEH; HBRIAEE, TE=RE
ARMEEEREI_RIEASBERERMEZ
A —HREBYER, EXMERTESNRE
BV EEARE, mTETR; 298K°)
FREAES):

AH°n/(n—1); Li,Cl,,5 (49.5);
Li,Cly, +(49.9); {LiCl%(46.6)}

Na,Cl,,= (48.6); Na,Cly, «(48.0);



*3 (TiC)nF(NaCHnpy & S B

Li,Cl,,%5-»1.1Cle: + LiCles 49.5 32.7 48.3 30.7 (28]
Li;Clys-»1.iCl 4+ Li,Cl,, = 50.3 39.6 49.3 28.3 reg]
LiCliz—»LiClg ’ 48.6 32.1 42.6 Ce.T 1 L2yl
Na,Cl,,5->NaClg+ NaCl:g 18.6 32.0 47.4 29.9 7283
Na,Cly, 5->NaClis+ Na, Cl,, & 47.3 38.8 46.4 37.8 | [oulw
Na,Cl,,5->NaCls 4 NaCl;, & (45.3) 1.9 (291
NaClyg—>NaCle 48.9 32.2 15.0 | w2 | [28]

lal AR¥IEERL8 I B BR A CpflitE,
Na,Cl,,5(47.1); {NaCl;:(48.9)}

XXL1,Cl, FE B8, hAERFEHE
m{zﬂ'o

BRI RAS NN RE SR, B
GRFINE S,

ENEERENEEZAN, EMUEE
R AH 0/ (n—1) {HIE ZE, #la0..
1=1-—6H(PbO), ", n =1—3(GeO)
n=1—4 (Sn0)a"*; n=1—6 % (BeO)q
(23,333; u&nzl_‘iﬂg(wos)nlzalo

B, XEH % LR AR,
HTTMHN: BB n {EINAFTE RSN L
HERALEN, ZERARE L HASEKNERK
Hmprigez. NBREKNEWRE, X4iPE
REHRA, v

Na

LK g
Na-(1 Na. Mg N, Na  Na-Cr-pa
- 2 C1-Ka-C1
(a (b © % (D
g==—C1
Gi=Na~(1 cfa—ng|
Na }!a 3
1) ;x ------ Y
C1Ha~C
1Ha=t1 Nj—CI

«© % f)

Snelson'* BT 27 50K IR BT R Bl K 4518
£ Li,F, BB FmEIFR 4, #U\ygList
WREEFRE R HE ARG, ¥R Feather
il Searey™ Fy#ATHIE, BTFRNEH

(e) il (1), ERIMAE LTI NaCly {RIE
FHRITE, EXT (o) (d) WEREEH,
RAZIE & B, (a), (b), (d) fn (D) # &
NaClig & iy — L2 38 45,

IR LA BB M«

¥ 8—1 WAL B &, NHE
AH°FIAS # R R ERNR & L, R,
WMRARNAEHT W EROBENE ),
HERBENEHBMEE, BEBEMLYY
SREMUREBENESARNAS E, &
[ERXHENER, HENERM NaCl &S
R EN SR TFR R AR K. XA
%, FLANEA NaCl ZRSE0 RSS2
B (%4), BT % W Berkowitz
Chupka® B T i &8 X 1L O iR s

REPREGENES R, BEREREKN

#4968 KB fINaCIRS MR S B A

BETHEXEE, (R BFeatherf
Searcy!®), B} ETEMATEEHET

BF=E, ,
kAl EEE:
Na+ 1.00 NaCl
NaCl+ 0.49 ‘NaCl
Na,Cl* 0.88 Na,Cl,
Na;Cl,* 0.0068 Na;Cl,
Na,Cls* 0.00010 Na,Cl,

o T o



MINTAIET %, X HE, SHEARRAE
4 # A5 F

Riw AP, M. >3 %
ik, WRIIEMUERE, REYE%
H5ERER (n=oc0) M50, A WLIRAI
35 ERIE, ?ﬁ?&qﬂﬁ Q{E?Eﬁm%ﬂi%
j‘ﬁﬁﬁ‘ﬂé‘% AEL H 7% BRI
Be,Clg, Be,Clf%, Cr,Clg, Cr,Cl #7883
A]3C19(39,40:“ F63C18[403$HSCSC]4[41], ﬁ%
FRFRIRY, Rat'korskyfiPribytkoval®™
BiGxT (Cr Cly)n By EREIE, 118
BARSLITH AHR/(n—1) {8 (980°K, F
LRSI

Cr,Cly,(58); CrgCly,5(52); Cr,
Cls,=(52), ‘

AARREE PN Mg, Cle 5F, 5
TRITRAMFSE, A, HIQEMAHE
R, TIREMR FE AR,

8.2.2 BRAFETRWESW

(CuCl), #1(AgChn SWEREXK LY
HZRGHAR, n=3 N5 Fib n=2104F
BEAN 2 KR EE RFEPICL),
(PtCl)a RFVHENY, A B TEKin=1
Mon= 8 M5yF, XEEI, SHEH—F
BRI R T LR,

(CuCi)y: 4% Brewer#l Lofgren'®! %
#;CuCly 43 F Z J&, Af1G AR ®E
(CuCDn ESHATHHZ KRR, ERT
YEESE T Cu,Cl,, Cu,Cl;, Cu,Cl1,#1Cu,Cl,
BFEE REERERESRBEE CuCl A7
BER A S EEAS, 48 CuCls 185 —
FMELESRE, SREHETE. BAR
WRE, BEET IR FHE 3 B
Cu;Clg*(100),Cu,Cl1,*(80),Cu; Cl;*(0.5);
B AR TR H e L S (Auftrittsenergie) B
B, WL W 8 CuCle* 2R W 86 H
Cu Cl, B8 =2

¥EanCuCHERFE ™ 5 Guido %
A RENRGESEE (M5 i WACY
) Gelk, RETEHTRASSHNER

s 8

PE; I8 Guido % AUS 37 MR R FIN
BEC D2 NAEIBRT AR &HE K
AHZ/(n—1){H(298°K B, BATREFRR),
eniipaR

Cu,Cl,; LTHIE, (43.5); Cu,Cl,;
63.5, (57); Cu,Cl,; 60, (54); CusCls;
57, (FZ##) ; CuCly, 53.11%8-

Wongfl Schomaker™® DJH,FH75] 3
Wi T CuClygy FRIGH, ELR—A K
HIAFEE, Hi<Cu CICu=90°, XA%
5,5 Cesaro % A0y 47 St 8 1 5 (28
oM —8, EREETHEZEEME Cull,
RZE R —HRASHRT Sk, B2, &
* Cu,Cl, BIPE AR —FE L TF Cu,Cly
SRR 44, B 5 5Cu,CL AT Ag.Cl, %
HFRCu O A, 04,7 KCuO,KAgO
RA L& Wi B 25 g TR L TE 5 T 9 3 T

IRREGEW T FE(<EMOM =90° )51,521

(AgClyn: %TRILBEMMWAMR, B
BMBILETEE/NARITT W W,
—HEMACIMAgClysy FRESHA S,
A, FERFHIREWHERRE, WEENR
F] Ag.Cly, Ag4C]4 WAESCIS WEE, EF
BRI A U0 EAR KRR £ 89 AgCl,
5F, AXARTFiTiE,

THE, ZMNAAWagnerflGrimley'ss?
MESESRENXRARSIN AH® {4,
TE9B0° KIS R TR AH 2 /(n—1) (VL
FRER) R:

Ag,CL(45.7); Ag,Cly(50.8); Ag,Cl,
(48.1); AgCl (@) (46.2),

EERAB o FHEN SHNNY
(CuCl)o M,

(PdCly),: PdCl, #%&R(350C), F
HLFREER Y 16 P REFENH R W wE
Pdschz%?i @lﬂﬁ: %%@ﬂ%ﬁPdsClu
srF. 1000Cc Lk, HEPACl, BSE
th 5 R &8s F (Fig. Pda+ClL =
PdCi,, s'1?)

(PtCl)n: 3 PtCILF 240 CERY

L ——



M mAENERN, BEMEFZIN, &
FEN MBI B F (PtCly)n*, HIBEH n=6
F 1. MIBBIERBHMWE, FLIHE
Pt Cl, Rrf—w By FUo, BERT
T00°CHY , Bk PtCl,, s 5PtRICLAL T P4,
HRERIRERF ST AR . SEHK
Pd, Cl,,#0Pts Cly,, TRERES NSRBI 5
MRS TRERFHERNE G, XHER,

EHXAREWAITIEIITT M. 0%,
XFPd Cl,faPt CLiiE, BRAFKWEAR
KA RBEMBRBES R, BR, XA
NGy FEWA RERNT A Pd (P
FHOEG R AfIFEES a-PdCl,
WI{E3A 5% (unendliche Kette) Hr, {1’50
TXF R, ERERER AH° E&

AT
Pd, Cl,,,56Pd Cl,, =;
AH°(298)=306FFk (8)
a-PdCl,,m=PdCl,, x;
AH°(298)=60F-F (9)

7 298K WRAT-RERWAH S/ (n—1)
fECHE SRR ) D

Pde Cly,,(6.12); Pd Cl,,®,(60)
R, WiFE(Pt ClL(298 K, Kcals)piE
R

AH R /(n—~1); PtsCl,(55); PtCl,,m
(54.9)

ETF HEWHEME, £ LRELEP, FH
AT E A Z S ER L3R,

CU3C13
*<CuClCu=90"
<xCICuCl=150"°

3.2.3 CliigheR—2RE 6y B
&ik:
RELEUHREERZRZRCL, T

TS TRETREHT BX IRk 17
T g, 8,

ReJC.eq

PR XL 5 iK1k BARe,
Cly'*®e, fijH Res B 5T 3 % fa . M
FRIEXRE, LRSS FARECIHET AL
HfiRe-Re B R TE—, WMIBILEEM N,
W Cla" F0T ¢y Cly, 70 B 58 o th 47 70 25 0115
. XERER LRSGFHRIT, HRREE,

4. TBERREEY

EMHEAFEFMEREER_BE (R
1:1 B &AW, BAOARFMRSE
HMEER, REBR 111 BREELEW. #
an

NaCle+ AICl,, <=NaAICl,  (10)

FTESURHIM, BMEHIIAKS,

B4 MR RERIBSERMEA %
TR (HEZEBEFR) -, ZEETH

M. #lmm
1/2Na2C12+ l/zAizcle:Na..ﬁlC]‘
(11)
- L Cr, [Fle K1 Ll O
MM e <) e
R R
1/2A,+1/2B,”AB (12

£ ERERER, MANKRE o WG
ma BEEA Tt MR As® ~ 0 12,

o o(AB) 7
ASs= 'RL"{uaoAa«ﬂBnr@}

FE, ACp=02—NiHE WELUE.
BiE, AH BBETFEY, BIREHM
AR TR L SR G R RS E SR, B
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%5 VIRSRSSEY, ZEIRT), KRR EEAHXR
Uik wooow #Ho®m & &
T AA'CL(A, A'=Li=Cs, 1 7): NaCuClL72]; TICuCL[47];
AAgCL(A=LiCs)[73]
12 | NaBeCl, KBeCl,, KMgCly KCaCl,, KSrCly; ACrClL(A=K, Rb,
Cs)[74—167 AMnCIy(A=1iw-Cs)[77—79]; AFeCl{A=Li.Cs) [T8,80,
81); ACoCl; (A=Li--Cs) [82, 83]; NaZnCly; KZaCl3[843; TIZaCl
[109]; ACdCl,(A=Na--Cs, T1); ASaCly(A=Na--Cs) [85—87]; APbCI,
(A=Na--Cs, TI)
1,3 AAICIL (A=Li--Cs)[88]; CuAlCIL,[47, 89, 165]; AgCl/AICL[89]
GaGaCl,[20]; BiAICI[90]; InlnCL[241; AlnCl,(A=K, Cs) [9],
921, THaCL[47]; CulaCl[47]; TITICL[24]; AFeCl, (A=Na,K);
AScCl,(A=Li--Cs)[41]; AYCI(A=Li, Na) [93]; AlnCl,(Ai=T i--Cs,
JL39); NaBiCl, [94]
1,4 | KTiCl[95], AThCls (A=TI, Cu, Ag)[47]; AuCly(A=T1,Cu)[47].
17,5“ - NaCl/NbCls [96] r o
99 | cdppCl,
2,3 | BeAlCly BeFeCly BelaCly; ZalnCly, SalnCly; HgAIC: [97];
SaBiCly [98] :
94 | BeZrCly BeUCIs; PbThCI[9]
3,3 AlGaCls [1001; ALVCl, [101]; AlFeCl, [40, 102, 186]; A1Cl,/AuCl,
[897; AISbCls; AIBiCL[103]; GalnCl[104]; AlInCl{1v7]; FeAuCly
EuluClg [105]
35 AlUCly; IaUCly; AICL/PCL[106)
4,4 ThUCl,

Wz ih, ATBIREZRIRE BN,
AH°(AB)=1/2AH°(A,)
+1/20H°(By)+Y  (13)
XTI, KPITFPauling RTHRAK
RIS, RPRY SRAEN,
WTFERBER IE A E MY B R,
BRI E R ARLOFALMH _RPE, KB
MesEE, M3 n(n—1)/2=12258
NRREEEY. MRRRE-FMUEY
RISERBNL, BRTUREEE TXELEY
R RS, AT H A RZTR I FITE,
FrEL, T REBMTARGHFIH BT R R
Y{E, .

e 10

1) REWEBILEH MM Clyrr,
ELRBRETEZNY RE (K6 ) .

2) PR EREALHESE R AACY,
M, VR, BREBHE TS 6250
WMATIHBRRTHEL 0B f M (LS
) o !

# 7 INY S AT R4 1000°K, 3 B
AS °oer=0, 7N RHER ASO’;‘,RL.nZ =
1.38-R7/ K Tzt sk M, R0V 3%
HIEML. 38F &, |

D A=RLBEHNBR R ALY

AMClyx, b bR(1)RIC2 Y BT B K5
BAEYHBBENRE, XE, KHET

et e o - -



WP TIRHIE, RSBEGKROEE, B EHTHEANRERE. EREEERT, &
R EWRNHE, EH-EERS, B

FREENLFSEEEMESE (BRE6T),

F6

LREROL: I BB ERESWE KR Y E, DT/
HFHEEWERN. RERSEZ ORI BAEE S [ 108]

TIZaCly (—3.9) [109]; TICdCl; (—1.7) 5 TIPbCly (—3,4) ;

T1IaCl, (+0.7)

; TIThCl; (—1.5);

TIUCL: (—2.9)

CdPbCl, (—1.9) ; BelnCly (41.1) 5 ZaIaCly (+2.8)
SalnCls (+0.9) 5 PhThCls (—1.3) ; AlGaCls (—0.7) [100];
AlinClg (—1.8) [167); AlFeCls (0) [166];
GalnCls (+0.7) [104]; EuluCls (+2.5) [105];
AlUClg (+1.3) [19]; ThUCIs (~0.9)

=1 BEREBEMNMYINBLEEWHYHE (B1000°K) , DTFE/EHFHEWET
LiCl Na Cl KCl Rb Cl Cs Cl
Li Cl i}
Na Cl 0
KCl - ~1.8[110] 0
RbCl —5.8(11] 0[11] 0
—1.1[110]
Cs Cl -7.0[ 11] -~5.2[111 ~ | —2.7[11] —10[110] 0
—5.6[111] o
E X E—MREEFERFHLIRRRESWE28 KRYE, UTE/ESFEEWER
KMgCl, ~17.3(+ 5)[112] KScCi, ~12 (£ 2) [41]
KCaCl, —-17.4(i4)[112]' K1.aCl, —17.5 (£3) [113]
NaAlCl, —13.0(£3)[ 9, 108] CsLuCl, —11 (+4)
NaSnCl, —16.3(+ 3 )[85] NaCuCl, —6.8 (£3) [72]
KSnCl, —16.1(x 3)[86] NaZaCl, ~4.5 (£2) [114]
RbSzaCl, —16.2(% 3 )[87] LiFeCl, =1 (£2) [115]
CsSnCl, —16.2(£ 3 )[87] NaFeCl, —8.8 (£2) [1186]
%9 ACl5+4 1nCly, 8=ALnCl,, 589 AG°(1350°K;  DIT-E/EH4AFiF)
Y La Ce | Pr| Nd |Pm|Sm|Eu Gd |Tb| Dy [Ho| Er |Tm [Yb! Lu
[931] ) [117] [118] [119]
Na |T16.3—2.55(?) —17.3 —17.1
(12011 [121] [122,123] [122]
K |=16.8 —18.8 |=17.0~15.3] —15.3 -15.8 |
(1133) [1131 [[1241)[124]] [124] ) [125]
Cs —=17.0 —15.8] |—16.4 ~11.4
[126] [127] [126] [119]
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R R BIEEER A, RSN S
#, RWEZHERPE Rk, B
WEssT EHHE, AR, WSS
RIAC, E B A298° K W IAH ° {8, F
CsLaCl, TFTHEHHNZ.

FBAHXFE—FENS, EEETEM

BWYMHE (13 —1TF8) , 5&FET

EMBY B % —17TF+F) #atk, #
HE SRR, XEB, BBE- N E
i,

£ ACI1/SnCl, (£8 ), ACI/LnCl,
(%9) f1 ACI/ScCL " kR, YV {4
HIRANERR E5HEREF (A=Li-Cs)
e P

%10 BB, SERITL], ERRFHELED BEOSR

T

4
i
I
|

MR rfb e bt

wooom

B OB &% & B

1;1 IJiCSZC13

!{ LiECqu, LiCuzCI;; NaCu2C13[72]
TiCu,Cls[47]; A,AgCl, AAg,Cly(A=Li-Cs)[13]

1,2 Na,Zn,Cls; CsCd,Cls; K,CdCl,(7)[84]

1,3 K3InCle(9)[91]

Cu,AlCl;, Cu3AlCL,, CuAl,Cl,, Cu,AlCle[47]
AgCl/AICI5[89, 96]
Cu,InCls, CuslnCls, Culn,Cl,[47]

T1,InCls[47] ’
1.4 Cu;ThCl,, CuTh,Cly; Cu,UCL[47] ]
' T1,ThClg; T1L,UCL; TIU,CL[47] ‘
2,3 B62A1C11, BeAlzCl,, BezAlzclm, Be;Al,Cllz

B_eZInCh, BelnCl;, BesInCl;, BeFe,Cl;, Be,Fe,Cly,, BeFe,Cly,
- MAL,Cly(M=Mg, Ca, Mn, Co, Ni, Pb); M=Cr[128, 129]
. M=Pd[130], M=Pt[131], M=Co[132—135], M=Cu[135, 136]
. MFL,Cly(M=Ma, Co, Ni, Cd); (M=Mg, Ca, Sr, Ba)[135]
MCL,/AICIs(M=Fe, Cu, Ba)[9§1; M=V[137] '
- MC1,/GaCly(M=Co, Ni)[96, 135] -
. MALClL,,;(M=Mg, Ca, Mn, Co)
. CoAl,Cly,[133]; VALCL,[101]

2,4 Be,UCl;

CrCly/GaCly[96]

GdCly/FeCl,3{135]

3,3 AL CrCly;; ALNdCly; ALNACLs; VALCL[101]; FeAlCl{40]
M Cl/AICL(M=Sec, Y, La, Mo){961; (M=Ru, Rh, Ir)[89],
M=Ln{138, 139]; M=U[140]; (M=Pu, Am, Cm)[139]

MCl;/FeCl; M=Y[46]; M=Ir[89]

3.4 A.IzUClm; IﬂZUCllo

ThCl, nAICL (AR n= 2)[963

3,5 CrCl;- mNbCIs(FlgE R m==3)[96]




Novikov E AT TH EBELE D 5
WEAFUDHESERL (BE) , MiF
BN ESRENXR, WETH AClg
#1 LnCly,= FERALnCl,, =8 AH°FIAS®,
ATRFHWMEREZR D, £ HPIHEEY
TE BB 1350°K Iy AG® (&, BERH
AH°fE, B, EX—FRINBL S BN
e (BtLi, Na, KfCs i) , &
FREERE L KEE.,

BR, X TFRERELMBRHLEWAL-
Cl, ¥ AG°(1350), BEBIRIES 9 fEHHEY

BT, UBEERMIRER, HBEICR
FIAS® oy = —36F/K f1 ACp= 3 £/K,
HatE HCsLuCl B Y(H (£8) , FIHL
R E.

5. EXBEEEW
5.1 MR, (LERKE, B

ZUOBFPRESFLZEHWEQMNESRRE
SEY,

TERSEHRBEEREE, AFTUEEREHRELBETHERR,

5 F A E R
Cl Cl
S TN a1 Na(2); Al(4, &)
NaCl- AICI, Na\Cl/Al\Cl [A] Czvit#k
cl Cl cl Cl
. N a1 T N\po/ / Al(4,mEE);
Beclo2alCl - SAI  3Bel DA B ol
Cl Cl Cl
N1 ONp.” Al(4,MEE);
AlCI-FeCl, DAl | DFel €] Fe(s, mmtk).
cl Cl Cl
Nro” Na. S Fe(4,Um&);
FeCI:;'A.uCIS Cl/Fe\Cl/A.u \Cl [D] Au(4’jlzﬁ)
Cl Cl Cl cr .
i Nar”  Npg/” N\ a1/ v Al(4, TOTEA),;
Pd,-2AICl, cl % AI\. Cl/ Pd\ Ci / AI\CI [E] Pd(4, ) ise
Cl Cl
SN /TN .
CiCl-2AIC1,  Cl—AI=Cl—Cr=Cl—Al—Cl  [F] pNLHER 0, AR
e Na”
N\
TAICICIN ,,/
/ AN
Cl— Cr—Cl Al(4, UTHEE);
CrCl,-3AICH, ] [G]
Cl CI Cr™ (6, /\[Efk)M1
NS A
Al
N
cl
NZNZSIN
UCI,-2AI1Cl, /Al Q Cl/llj e’ Al [H] Al(4,gmE#K); UY(6, /\THEK)
Cl
Cl Cl
L arl ANC4, TR
UCL-AICl,  Cl—U—cl” [1]
e Uv(e,/\ )12
ci Cl ,
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NaAICL,[ Al Na BFHMNBRRE
(B AICL,UEEK AL, & ER@
L), HE, BATMREREFE—LLE (BR
NaAlF, 42 fnLi AR J1437)

XF BeALCly (9%5¥ [B1, T AICI,
(BeCL) AICL & F (Rhn=1 B 3) W
1E, ffi1RIAE S5 A BeCl, 4548 v i I T 4
g (BeClgp)oefisn, & BeCIz/FeCI:s A
CIN

Cl
NdCl,- 4AIC], (1443 ( >A,I<
Cl cl,/

MCl,- 3A[CI,152 Cl C

M=Mz,Ca,Mn,Co.

CoCl,- 4A1CT, 11581

VAN

Wiyt ALCL tiy Al-Cl—Al
8, BRAESERE, AMIC&mE. %4
WAL EY Te(ALO), 2 B R M
Bte, MAESS P

2AICI; + ALCI T 2AL,07
RS, WRERN,

%F AICI, £k TiCl,, VC1,,CrCl,,
MnCl,, FeCly, CoCly, NiCl, £ CuCl, iy
gity, SHEMEEEIES. EREMERE
M2, gEA/NEERER CI . XEEE
WA R g (NPT,

o X
lC1/ u\?l c1”’ \CIJI l
|
Cu\Cl/Cu Cu\Cl/Cu
CusCl, Cu,AICI

(14)

Cl—Cu—Ct
| | | l
Cu Cu Cu Cu
I |
Cl—Cu—Cl

CU4C1‘

I |
Cl—Al1—-Cl

DN
Cu3A1C16
s 14 0

I
\Al/ \M/
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/
Al—Cl 1
/ N
Cl Co
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N/

Al
c1” i

Cl—Cu—C1

BeCl,/InCl, (£10) , &H [(EI1ZE [G]1H
g2 (11, ST MEEALZ SN B,
CoCl,-2A1CI, M Fe i, % F Co XV TH
PR B/ \ERE AL, ARRE R BB
ff {182,1881 :
THAESEW (K] ZE NI KR F,
B&F ALCL iRt (ZHEE6T)

N/
Vona T N (K]
> Nd < _ 3
Nci1—A1” '
Cl—AL.
el [L]
2N
AT
Nl [M]
VAN
Cl PN N
Cl—Al—Cl—Al= Cl—MZ Cl—Al
c1”’ Net” Na/
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—Cl—Al=Cl [N]
\c1

TREH: AMELERBRE, FERZ%
Bt BH IR, ¥ B A Cu L4
5 i 48 1 CulCly, »Ag:,CIs M AlLCl, T
WX R & B 8s O] mPl,

N/ ‘
AL,

AN |, 0]
N

Cu\Cl/Al\ /AI\CI/A]
CuAl,Cl

Al1,Cl

-\
Cl—AI—-C1

| |
Cu Cu-

| |
Cl—Al—Cl
AN
Cu AL, Cly
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