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Abstract

The present study has been carried out to establish the final disposal methods for the
wastes containing radioactive iodines. In the previous studjes, cinnabar (spain) and
montmorillonite containing Ag-thiourea complex were selected as the artificial barrier
materials. In the present report, the adsorption mechanisms of two adsorbents were
studied in more detail Furthermore, various synthetic inorganic ion exchangers were also
examined as the model materials of I~ ion adsorbents. The results are summarized as
follows :

1. Detail examination for I~ ion adsorption behavior of cinnabar

(@ In availabie cinnabars, only spain one has an adsorptivity to 1~ ion,

@ The cinnabar adsorbent has the selective adsorptivity to 1~ ion.

@ It takes 40 days to reach the adsorption equilibrium.

@ The amount of adsorbed I~ ions decreases with the rise of pH, and the desorption

of 1~ ions from cinnabar is not observed. These results suggest that the adsorption of
I~ ions on cinnabar is not due to the ion exchange but the compound formation.

® Heat treatment of cinnabar results in a lowering of the adsorptivity. This suggests

that the adsorption of I~ ion on cinnabar is due to the chemical reactions with Hg

(I) compound. _

2. Examination for the adsorption of I~ ior on the montmorilionite containing Ag-
thiourea complex

(D This adsorbent has the selective adsorptivity to I~ ion.

(@ The amount of adsorbed I~ ions is in excess of that of Ag in the adsorbent.

® The pH of solution containing adsorbent changes from 4.3 to 8.6 with increasing the
amount of adsorbed I~ ions.

@ In the IR spectra and XRD patterns of adsorbent, new peaks appear with increasing

the amount of adsorbed I ~ ions. This suggests that certain compounds are formed
with the adsorption of I~ ion.
® It seems that the adsorption of I~ ions on this adsorbent is attributed to the
compound formation with the reaction between I~ ions and Ag-thiourea complexes

and the formation of interaction sites with the intercalation of complex. :

3. Adsorption mechanism of I~ ion in inorganic ion exchangers
@ The compounds of Mg~ Bi system, which have high adsoptivity to I~ iom, are
bismustite-like compound.
@ The adsorption of I~ ion on Mg,/ Bi compounds shows the anti-langmuir isotherm.
® The adsorption reaction occurs exothermically.

Work performed by Institute of Rescarch and Innovation under contract with Power Reactor and Nuclear Fuel
Development Corporation.
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* : IRI, Nuclear Chemistry and Chemical Engineering Center
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BREI VROAGREFLBERERTAS ST VT 2REL., ttavEogs
RERDTEOWLIZET I L2ENE. B4 ORERVERTF—2ORBRB 2 T-
TETW3. MEEDRRILBNT, Y UBik, 17T 3 EEREEN 10 "mol /g
BELEBHMMEWTRE L, FEA A 0BEL2Z L. #HTFTABETEBWTHIE
RECBITODELIZ 0L I (FVBEHL L TORERETEZZE,. ZOB®RBR
LA TH S HgS Tid7e< Hgo S D & 5 R—BOKELAY & DRISIC £ 5 & & 7
Ehic. BFIRFREFEVEI vt A b onTE, ERBEQITHL T10304E
B2FL. TORFERBEERCEZOMAIFELORISICL B LEShE, T, &
R A L U RBELOWTIZ, Mg/ Bi ROLEH BBV RBFELZETI L0000, #
TRBET CRERA4 L OBBC L VRERBET T3 2 L 8bhot,

LBL, BEOXIRMRERZb2PbLT, VUOBDERUVEF T REEARBEEVE R
F A N OREEEICE L TSI ARE S TR,

ZTITC, AR TR 2EEMRSOVWTEZORFEEBL I VRN TR b, &
FREWBA T VU RBEEZ ] A3 2RTBITRETIMBOEFIALLSY 2 LTRBST.
BREEA F O TBREOREBEIC OV THRHML .
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D UBO A F REZLBOFER

T REHMOEREFHEBRER

211 BRl o
BRICHLEVVBRARSVE, TAVNE, AXVIEOIETHD. ATV
ABOAGETFHAWTHRL, 250m (60 Ayirz) , 125m (120 Ay ra) . 74m
(200 #va) RU37m (400 Avra) OEBNTHZELK,

212 KEEFROWE
UBMOMBEEKITERL. ICP ThEOEFREZHEL 2.
BEBRER2 - 1RRT, TAVVEREDLEL., 521% . A2 EE277%.
REYABEDRL 5T% Thok. A%y BRI EERBERRV O BERBRI
B BWRBAN VT APLTETWATEDLEZ LN,

#2—1 EBLUOBOKBESEE

EH A BFE (zm) Heg R (Wt%) HBEREE (Wt%)

Ax O 37~T74 5.7 ~{
FAU A 37~1T74 52.1 26.6
ARAL Y 37~T4 27.7 58.1

213 XRD EUFT — IR IC X B4 RD4T

VUBMOBERBE XRD L FT — IR THdlik. XA VEER, SiO; 2 HgS DR
EBMERAESN, TAY VBRI HS PERTTHDZ LFERENE, —FH. AxV
QEDERDIE CaCO;THAZ L b, BEBIAYAL FEEL LN

214 HEREHOMUE

ERFHFIC I D bt FEEE2RD 2. BB ORMAESMAIT 105C— 1 FHERS LK.
AERRER2 —20FT. £V, VUDIEBRCEEHOASVENTHSZ L8
BHedhsi2olk,
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#2—2 LHhEERUERER

AR EEHE (n?/g)
125~250 e m 0.16
T4~125um 0.28
37T~T4pm 0.67
37 m under 1.36

2.1.5 BEMEEI X DA

KT OFHFERN LRI 2T I LD REMBEI L 55ITEITok. TORR, AR
A VEY UBOSER I EBRMER TEREICKR T L2 HEShZORML T, 7
AU DEY UBOSILERIHBENEE TRERRW CH#ESh .

2.2 TUBOpHIGEER
EEAKLY U BRERESBESEEROPHIL, BERCIVERY., AL VESS. T
AYHNEIS., AFXFVaAEIT Thote, ZONBMBLBETAD Y ZEMLEBEEOPHE
EEE2—1RFT. ARAVELT XY DEOTERITBEHEML B4 OREEAL
B, Zhidy v BoFEKREBE (—OH) 2 pH OENWER TTRILRT L) REER
BELOTWZ L EERT S,

—0OH + H;0+ X~ — OH,t- X~ + OH"

Thbb, IVEOLIRToFVIHEpH TRELPF 2B LFRENE,

2.3 ATERRVERAFOREFER
231 ERFE
BEZBROFEZNWDREIRyFET, RELEFA LV E2EOEREZEREL THE
FRERIREL o, BRIEL CTERTORERZ (A v 7 < bE2AWTHFL. FEH
OREERCENLBRFEREL KDL, Fio. BRETE?I ML —Y—2FWi.
SEH Rd (Kd) &, RATHEL .

AEEERE (M) —F&HRE (M) HBHEOE )

X (2.3)
FHEERE (M) REHE (8)

Rd (ml/g) =
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232 EHRI O ERE

CI"lI3EFER (I "=C"=10X10"°M) TRTIWMBFEBRTIZ, aUvEPRE
TAIDIXARAVEDHRTHoT, —FH., I OEBFRI oL Rohikdlrotk,
i, VDR EENLIEERKBADTHIFAASE (HS) bavEPEBEL
Rdole, BREEET THokREEZR LVERIIFETH- .

233 REERFREE I URRFR

ARAVEY R CBE3T~ T4 m) OFHERFREIT. OHEEI - =50x 10 ~*
M®DE&20X10 " %mol /gBELEEBHILRL, THEIKETI T C2EEULE2E
Lz,

234 WEFER

ANAVEVCBOPERE L REROBFREE2 — 217 RFESEEIRET
SDETHOHEELZLELL, TOHEMEEEIIT6X 10 "m0l g THV, FOWFHIZT
Langmuir BI T4 2 Z & A5RIE S iz,

23.5 pH T & Bas

AVHEREEL pHOBKREEH2 —31KRYT, pH=92 f3EOXRA > N BEFEMO T
T2 THD, BEANTIRERSENL., TAY VTR TIERAID D, REX
BREDEEMBITER T 5 4 L R OBER & —FT 3,

LT, BERKIEOFMEEEZBRITH DI, B2ENL Tz vER2ELHELER
BZTAR Y 2BmML. S UVROBEBFELERL . 742 ) 25HEML CThHEIF
EBIbRWIEPL, 2 VRORFIIFETHENLREIGE FHERE,

23.6 IEFFEAF fREE
A7LI 43 VOEFTEIRTERBEZRZ2To. FOBE. avROBFITIHE
T RERAGUBEELRNT EREL M LR,
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REERHF

ST = 2.0X1074 4
ST = 5.0X1074 X
CHAET- = 1.0X10°% K .
ST =2.0X107% M 7 days
- L/8 = 100 =17 days
- BE: 25T .
CRE S AR YEY VB e 41 days
8
f? =
~ 6 i L2
=1 -]
=
g 5r / /
o -
% 4 /
<
o =
S 3r |
-
g
2“//
1 .
@ L I 1

610 3mol/1)

BH2-2 ZARAVELUB(37~7T4m) o A9EGESYE
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pH
M2—-3 IRBRBORT#MN
RES#H
- EHI I =5.0X10°¢ M
- L/8 = 100

- I : 25°C— 338
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237 TV UBEEREEHE

VoBOIVRBRBFRIL. VUODORERBRTEELE. EEL. FOXEEHEEE—EE
BHORTFTH->TOIRBRFELL->TERAEESEHADTHTL bRFEITIHEEL
b (LY

238 MRV UBDORFEE

VUBEIOCUEEMBT L2 VROBEEBETL., MLkEORETS
450 CETMRT 2 EFEEREFLARLS B ok, ZTOZ LI VROBRET IV A ik
REERKFLEMEHEEShT.

239 ARV UBOa UvRRESE

VBOIVRERFRIHS CEENIRCBWFRLER ] HOKELEHICERAL
TwdeEZONRE, £ZT, #HIEFE—Kk#E (Hg,C) 2BALLERV VDR
L TEERRLTVW. Y UBORRFEEOFRMEIC>VWTRITL .,

TS L AVRORBRBBLTEEWIVUBDORRETNRBR S, LEL.
PUBTERIVERBICANERA I UBAERERRVWORMLTHg G, Tixaw
RLEFBOBEFRBERTEREENRDOT, YrvROa VRRFFHEET D Hy. Cl,
X3 EIIBETE P ok,

2.4 EEREIVERERR

ERE10*M, 107°M, 10 °*MoOEEIZOWT, Pl M —Y—2FNWTHEE
RETV, GREOCERERLOBEGHERHIL L. ERFERIELAVICEREOEA L
RETHD.

ARAVEETAVAEYV BOavVREERBERER2 37T X 5. 7XY
HEY O IITERE CIERFSBD Lok, BEETIREIRD bRk,

#2—3 EMNIVEREARER

EEHY hEE BEE (%) Kd (ml/g)
ANRA v 37 um under 77.5 346.3
FAUA 3T gn under 30.3 43.7

MEI- =1.0X107° M, BE20H

_.8.....
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ANRLA VEVUODOBERETOI UREREICHT S pHEEFEREIZ, K2 —4lz5375TX5
. BREERBOBSICHEATEZOLEBRENZLEALL 2ok,

F#2—4 ARAVELVUHOIDEREBEpHIKEMY

pH TEER (%) Kd (ml/g)
6.95 90.7 990.3
7.64 87.4 720.0
8.55 73.9 289.9
9.21 62.5 168.1
g.86 40.2 68. 3
9.98 43.1 7.7
10.13 16.8 52.1
10. 25 38.4 65. 2

* BE2 0H, MEEIT~T pgn., #FWPI- =1.0X104 ¥

2.5 WEEEORT

EHFCLVEALP LR oLEEEFIETILUTOLIILRS.

Q VUMBREHKELI-TIVRRFELERY, AR VESELEL I UREEA
L. '

@ THEEEHFEZ. BETL-THLERIPE, 20~40H LHELYRSLETDHo .

@ #HAMEBEIT. BXTH60X10 *mol /g Thh,. EBHENEFETH- k.

@ WFEZELHIT Langmuir BERL 7,

® VrBoavERRBIPHRIFECEELLES, TOoREOEES bORFREFEOH
EBEEZ b,

® PHALRTZLBMBERBIMETI2EACSHIE. ZOBETERIRECKEL, &
BETENEL, BRETEIREP o,

@ EpHTIVRZEZFESE, TABIVEEMLTEPHIELTHIVRBEEL R
WZ b, FVRORFIIIEFHRIGE T,

® (EERE (10*MLUT) EBWTT AV IEYVBDRAPEERESER L,

® aaVHRORFEIEFEN LY (C7) OEELZ2RIT Rl oI,
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@ YrBEINCERECNRTILavEORERIETL. HS OFRHET 3 450°C
ETMEAT DL avVHEIBLEEL R ko7,
@ FYRPIBRETDHILRLDZHFAY (Na?) OBHIARP %,
@ BOCEETRETIHCI2EMLEARY VPDOBEERBR T, &3z 2
R >TRFEBBEDT 22 LFFHShIE,
@ HREOERV VB TREIVRPEEFTIZ LR LT A BEHLER, A2
BV yPRIBHIBD bz oTz.
DEDERFERPOEE SN DI VHEOBRFERFL, VB EEh 2 HgS 0o—Fiz
He* (1 )FEFENLTWT, ZhARIVRERIEL T, RPFRavRP2ESLTNSB S
Hrshie,
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3. BFARFEEFFT T OHA PO~ 2 REZLB O

3.1 BFHMOFL

T ARBAEE (20M. 50m) 1T AgNO s KIEHE (02M. S0ml) #EBRL2AHM
25T RIVHARL BRI, —EROEVEY vt A bEML. B T—EREE
#Li. Z0%, HFRATAAF—CTHESBEL. BohEEEETK (100) T
el L 7R, SO CIRTEZESRELE,

AL ®EFHR 2 XRD THHL, BrE®Y) ot A VRIZEFIREEERESEL., »
DEOEEIIFARESSEAL TWB Z & 2B L Iz,

3.2 BEHHFOHEEEER
2EHEOEFEHM (Sample 1 L 2) 27 vBE2AWTEREL., E#EFRE2AEL .
Sample 1 B LU 2IZEENIEERFNTH, 20 L 97wi% Tholz,

3.3 I"4AVERERR
ERLEERBEHZEW. I A3y FREERR 2T o7, RBHEIAET
BLFEBTHD, RBRBFRI. 2RI VPR ERMT I DU TOEEL L.
@ : [Nal]=10 X 10 "> M

@ : [Nal]=75 X 10 M. [NaCl]=25 X 10~ M

@ [Nal]=50 X 10 * M, [NaCl]=50X%X 10"*M

@ = [Nall=2.5 X 10 "*M, [NaCl]=7.5 X 10 *M

® : [Nal]=1.0 x 10 *M, [NaCl]=9.0 X 10 >*M

® : [Nal]=5.0 X 10 M. [NaCl]=9.5 X 103 M
3.4 RRLEE

REEHICES 2 1 A+ ORBE BEH1 g% 0 ORBE (mole$) ) BE
URBENEAT L OB BEE. %) . ERBEHTOBRT + RREEEEA 4>
ERIETZHOLLT, RELEEEOBIE (REE. %) 2R#iok. BREO—FZ
%3 — LT, 2B, RIERIKRCE I Rdk.
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BEshiziA4vE (mole)
RIGE = X 100
WMEHFTOET T RRELE (mole) *

i (AVWEREHER) X (EEFE (wt%) ) /10787

F3—1 Sample | OEAFHEEM (7 AMER)

e 3 i % % B (mole/g) B 3R (XD G (%)

2 I- 4.03x10"4 38.4 217
cl- - - -

3 I- 3.52x10"4 44.5 189
c1- - - -

4 I- 2.83x10-% 52.8 152

. c1- - - -

5 I- 1.86x%10-% 71.9 100
cl- - - -

6 I- 9.05%10-5 89.6 49
c1- - - -

7 I- 4.81x10-5 86. 2 23
ci- 8.00%10-° 0.9 4.3

8 I- 6.58x10"4 32.9 355
c1- - - -

-t RISV FVEIBREEAEZ EE2RT,
Plbo X 5 2R ERE® XRD RO FT — IR S 0OER, UTFOZ L BREBHL &,

ERBFMIL A TT5BREEELETT 3.

FEREH EREKTHBLIEE. BEOpH=45~ 55 OFBEEET I8, 1-
AZVERBUERIIBWT, 143 v0ohkizFs &b pH=B86 DHHEEHLETS
Xokeis,

BRECI AFVBEEPAVEES. 1 A3V 3REMTOETARESEE LD
1: 1{tAYDERERELEEESOBRRLIVESRFSHIE, ZOZ b, 8
FARBEHEB AL F—AV—’ T LRIV, BFEMPRRETFITRRBREEDSND
17 ¢ interaction 35 ¥ F PR SN BHZ L BFTR shic,

XRDWEL D, 1 A4V 2 SRICEHFL LEFHTL. WHIL L D FeBILaw
PERSNTCZ EHETHREN, BEFERPEMT DL L L EEMRES 18 A»b 134
W B tBbhr o,

BEMOIR AR7 PAZBWT, I 43 ORFEOEME LB, I 14>
DERBZ LV FEREEHBEREN. FONMEDIT 1,408 & 696 cn™* fHEIZRIN 3
b obDTH5 LiEmEhi,
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4. SHREEA T UTEEOIVREEE

4.1 BXREKEALY O F TR

A A RBAEII, 2) ZEEROSAEBLY. b) BEEEOBRME. o) ~TuW
YRR, FEET=a v 7. ) EMTAI /S4B, DZOHh. ART ¥
A b NI FRZAFALFERILRTWS, ZhbON, BAFVEHREERTRTLIOR
aMLiBETHD,
FWETCREAZVBEREFRORSBL LTI A—Y A FEREBERZRY 2T, 0
mWEEHERIATS L BT, ZHSEBKBILYOTLERE=MEB AT R I T
EHL, BEWN2RESTIZ LRIV, B U REMRNETIZL2EMHLLTE
AT o RBEOERL D VI REFE LR L., BEEMBREBE LY EHRTIZ LS
HMBNTND La **0Bi SHZ OV T h B LA ©, |

4.2 BEHOERK
Mg(OH)  brucite BRI O Mg ** % 3 i/ 1 4 > CTRB L LEHI A Fua sy o
bR{LS¥ (HT) &L Tabhd. HT FHOMFHEE.

[M*%: 2 M **2 (OH) 2 | ** [(R/n)A "~ mH , O] *~

TRbah, RVE3xOfER. 2HEEAT U L3 HEBAF L DEEFICLIVERS,
FHFETE2MEEBAA L TMg, Ni, Cu, Co. Zn#%, 3{Hi&BAF 2L T
BEEREOCERDTRA, Fe, La, Bi. C2RY EIF. ZThd0&EMBIEKEK
IENap COBBEMT L THBEZERS Y. ZREAFETHEL S, kBT /¢
F A MRS BCFRBURT 1 4 o 32k IXE1000 2V .

4.3 BREEBFE
T AR T CORBEBERET S & L EATCBNCREARA A L HETTY
A OBRBFERPITo. RE010 giz (KI+KHCO ;) BABEE2HEML. FE
DEETS BENR - TH%. LERO—BLIMEL. BRI E @R L3y
4+ DEELTHRE (Kd) 2RdE,
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4.4 HRCEE

FESEEOBETI I L THEVWBIREZREEL £ Bi RIEEHRSWT S HITBEFL .
F4— 14 (107N KI+00IN KHCO3) REBEE T BT D2EBHORFMIC XL 53
VAT RERERHB L, LAY I o TERBREAEREBNVWERWE S, Bf
i

MgAl < CoBi < IXE < ZnBi < MgBi

DB KA L. ZnBiB L UIMgBi 07 A—7 LD 7 v —7FOBICiE k& 2 EFED
ERRHIhE,

EROREIC, MgBi{LAMIZE ALY A L Bi, 0, COs LEBLTNB ), REEA+
AT A P L LTHFBL T SRRERATFEIND. ZhERRBT3DFE
REERAAFA LB 0, CO0RFEREEETCA . Br BEUFIROVWTHELE
(Fd4—2) . L2LAaBb, FTREIEL TEHEESIE< 00Imeg /gBETHD, ZK<
RETORBOZPREI > TNIRTERNWIEBHBALE, LT, FFETRE
L7 MeBi B IUBEELESHIERALT A P ERERZRFEHBIUY A 25T 25
BERERAT VRRETHD LRRTE 2,

MgBi LRI DHMFHFEER LT T 22D, 25, 45BLXTO0CCRBNTHE
LEBRPHELE (H4-1) . PorF 77 IaT7RHEERTHY., FBEEREFEED
LERBIETHBEZ BT oT,
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F4-1 Affinity of several inorganic ion exchanders toward I

Sample ¥ uptake
MgBi 40 =1
ZnBi 24 + 0.5
IXE 4.2 + 0.2
CoBi 2 +0.4
MgAl 1.8 + 1.7

F4—2 Affinity of bismutite (Bio0,C0Q; ) toward CI1, Br and I

Ion Equil.concn./N Uptake/meq g™ !

I~ 1.88x10°% 0.011
Br- 1.86x10°° 0.014
Cl- 1.93x10°3 0. 006
0.5
* 60°C
@.471 " 45T
. * 30°C .
"0 x
S 0.37 o
g
i)
W e.2r '
|'i___él.§ *
g.1r
@ L L] L L L 1 1 L 1

1 2 3 4 5 6 7 8 9 16
FHHREE ( x107-3M)
B4—1 Exchange adsorption of I” by MgBi compound
in (KI+KHCO: )mixed salution
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5. F&oH

AR THLIEERZIROIIKELH LA S,

) YYBADl A3 REZHBL CHHEICRTZTo. TORHR. TROX
SREREENS., aUROERBEEBR, VUOBDIREENIHS O—WiITHg Y (1)
BEEHhTHNT, ThPavRERFBELT, RPTRIVEREBFL W3 LK S
ice _

VVBREBZ XTI vREFREIPERY, AXAMVEBE LB IVEREER
HL,

THEEEREL. BECI-oTHELRD B, 20~40H LHUEIMLETH k.

fFIRERE. BRTH60X 10 *mol /g THV. LBRMHEVWEFETH-
7. |
- RBEEFIT Langmuir BERL, HI3EORFY 1 b OBFEEXTR ShiZ,

VoBOaVRREIRHRFECKELELS, FOREOELZ LOREEHD
R EEZ LhT,

PHALRETZ2LEBSFRBIETI2EALH I, 2O0ETRIBREERFL.
RREETIINEL, BRETIEAE» ok,

EpHTavRZEESE, TALTIEZEMLCEHEPHRLTHIVHESHEL
BWIZ L h, aUROEFIIFTHRIS L FREIhE,

EEE (10*MLUT) TRT7TAVIEV UDIDEFESEE Iz,

3 VROBFIXEEAF L (A7) OEEE22I BT 2b ol

VB EICERECMBT I LIVROBRERIZIBETL. HBS 0FETS
450 CETHEST DL IVHERFHRLEREL R R0,

AURPEETIZLICEDIFAY (Nat) oEHIZRIo%,

150 CRETRETI HgQ 25 ML Ry Y ROBERBE TIZ. M+ sz
L oTREARBBSTEZ L3HHAShE.

HEOAR VD TREIVRPEETIZ L Lo T REHL R, A2t
VEY UBDIIRIEHZIRD bz ok,

VrBP LI HES OBEHBED EXKEBBHLTHBZ 22 b HeS DA DT
DIKEBL VR FENTNE 2 FHRENE,
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2) BFATRBEEFZFELVEIod A bOI A FVBEZBICO>NT, I"1F I
HTERREOFREPLERMT 2Tok. TORRE. LTOLS 2MmRBEohk.
172 A M3 2B8OBREANWTRERBET AR, [T 400 %2%

EFETDZ eBbdrol,

ERBHADI AT OREBETFARBEELI (A LD1 : 1ORIFII
IBLEEL. REE REHPOLRFFRFELR (mole) ITT2EBFEH
I 438 (mole) OBIE (%) ) ZROEL A I 1AV BREOHNE
BRIZPBWTIL100% 28252 L b ok,

FREFHEREKCHBRLUEES. TODHREFAREHGOHRFHRICLZN
43~ 58 LB THD, LIL, 1"4’:&*‘/@5&%‘%&%#&&\1&1\ | S O S
OWE RPN 3 L & LIT, BHRE pH=86 OBEEE~LELTI3BERHL
hie, |

- BERBRBEOBEFHOIR ARY ARV XRD OFEZToEER. REED

Bme bz, IRARZ MARBW T, HE 1,408 & 696 co™* (HEITH 7= 22 R UYL

BBA S, 20330 FEEDT 2 — FRREBEY v —7RBIRICEL 2,

¥z, XRDAF—iTBWTik, 102° . 197° . 205° fhESiICy v— 7Rk

WA EhB X Hithoi,

EREMOEVE) b A MOEEERBIXBATHZHE, I"4328BETD
L BANER D EBDI 0T,

DEDERIY, RBEHII AT 2BROICEET28E2ET5Z &8585
NeRol, ZL T, TOWMBEZII ATV eBFIRKRERLORBITL BLE
MoEme, BHEOERICIVEVEY vt A bEBRRI 13V eMbbD
interaction 5 5% 4 P BEREINEZI LI L3 L#EEShE. LirL, REShE
RESBIRETHI», REI AT VOB ERBFTIONEROVWTIIHETR
<V SR BRIFMBREEITOLERD S,

3) EEERAICEBESAERL. FOL A FUVRFBBIZOVTHRNLE., 20
BR ROLIBEREBLIE, |

BEENAA N0 Z YA MRIEEY (M? M2 (OH) 2] ** [(R/m)A>"mH
O]* : M?**=Mg, Ni, Cu. Co. Zn ; M®*=Al, Fe, La, Bi. Cr) &
BRAKBET REA MIONWT, I ATV REEZFATLET A, Mg/ Bi %{L&
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BB EHNEFREETRL 7.

IR AR PAVORERVCRDITORELSL,. Mg/ BiR{LEWIERALZ A b
ERZItEWThHHZ Lo,

Mg/ Bi R{LEPITONWT, 25, 45, 0 CRBNWTERBFZEZELAEL o
B. TrvFIUo7iaTHEERTHEIZ L, . BEEFERLI 440D
AL RBIIETHIZ P bdho Tk,



