HOKKAIDO UNIVERSITY

Title BREA)VLDEFEETICEITZY 12 UEE (MC204, M=Fe, Ni, Cu, In) DORDFEE)
Author (s) aFH, BHE; Ishii, Tadao; &, E=ER ftb
Citation BB R TERMARS, 71, 163-177
Issue Date 1974-06-25
Doc URL https://hdl. handle.net/2115/41212
Type departmental bulletin paper
File Information 71 163-178. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




BHREH )Y LOFETICBT B v = vl
(MC;04, M=TFe, Ni, Cu, Zn) D Z5fiFA T

FEELY

ok R M RS T
(HEF1 48 42 10 A 25 HSZRD

The Thermal Decomposition Behavior of Oxalates
(MC204, M=Fe, Ni, Cu, Zn) in the Presence of Potassium Chlorate
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Abstract

The thermal decomposition of oxalates (MCyO,-nH,O, M=Fe, Ni, Cu, Zn) and their
mixtures with KCIO; were investigated by means of gas-low DTA, x-ray diffraction, IR
analysis, and gas-analysis. In flowing N, (60 m//min) and static air, the oxalates decompose
to show an endothermic DTA peak arising from the dehydration of crystallization water and
another endothermic peak was seen arising from the decomposition of FeC,0,=FeO+CO,+ CO,
NiCyQ,=Ni+2C0O,, CuCy,0,=Cu+2CO, and ZnC,0,=7Zn0+CO,+CO. Gas-analysis revealed
that a small amount of CO and/or CO, were evolved near the end of the dehydration process
by partial decomposition of oxalates. In the flowing O, (60 m//min}, all DTA curves of
oxalates except for Zn-salt show an explosive exothermic peak immediately after the dehydration
pealk. This exothermic peak results from the oxidation of FeO, Ni and Cu, and the heat of
oxidation led to the acceleration of subsequent decomposition.

All oxalates containing KCIO; (10-15mol %) show a sharp exothermic peak (Py) in
flowing N, over a temperature range of 330-360°C. Since pure KClO; does not show any
DTA peaks in this temperature range, Py was assumed to be attributable to the mutual
interactions of oxalate and KCIlO;.

FeO obtained by rapid cooling after the decomposition of FeC,0, in flowing Ny is ignitable

in air, but not when it was cooled slowly over a period of 4-5 hours.
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fEH Ui 7 AE% DTA BEEICHREDP LcL o A—Thy, HEYEIL A v s il
AlOy % 1290°C, 2hr BER L7c b o€, FREE 5°C/min, FEHIRELE LT 1g 2 FHERH
TG & Uicg REBIT B\ TLDMER 72D CO & COp O L1170 - 10o BIHREE
M Btlfe 7 A% ST PACLy BUBRHEE filth X%, iV C BaCly ¥ A8 LTh bR T 5
I 51 Uiz, PACL 8ty PACL, 0.4g % 1 N-HCl 5ml ¥ U7 BaKS K & bz -C 50 m/
LR AR R AR e CER L, Z oMty CO LT 3 L REER2 L, COD
B U ORI BT o B B AE AN H T AEOR R SR ADGES X ST L, SHE
M HEDEL AL Uiz, PACL 3225 hic & £ h 2 RE QMRS E TG Lis\w s, BH#EE
PSR D H G IR RSR & RUGT 2 O TREHUC X 2 CO Bz TE Teh » oo

BaCl, 7%, BaCly 25 g #AGKICEML, 7ve=7%d BNz 11 &L L1, ZOWDA
Bic L b COy DIFFEXTER L 72,

X frmyrid Ni, Cu, Zn B 558 2114 it G2l My, g Cu,
25kv, B 10mA, 741 &2~ Cu, AEFHHE 2°/min, SC ¥4 %, FelioBi&13 2171 B
BEPTEE EEEE) &My, B Co, BH 35kv, B 10mA, 7 44— Fe, FEHR
¥ 1°/min, PC %% F M FRIMESE & LTV 2,

IR ZrHiit A Rob4 sl EPI-G2 B4 s, KBr fefly: (KBr 120 mg podatEiL 0.2~
0.6 mg) I X DTl -7a

va vt e KCIO; & O RAITILMIC X 5 BV A1 X » foo iSOG 733 3
FRLBARILSH©, KCIO,, Fe, Ni @ > . wigExHff, Cu, Zn WX 1M TH %,

3. ERERLER

3.1 FeC,0,-2H,0 & LU FeC,0,-2H,0-KC10; %

Fig. 1 13« 0B MG 515 FeC0,-2H,0 @ DTA i &, @EHiE% (60 mi/min) 2
BT 5 FeC0,2H,0-KCIO; %D DTA i ch s, Fig. 2, 3 13 DTA M EoEHTRL
Fo AR TR Lokt X fEliss Lo IR o TH 5,

a) FeCy0,-2H,0 (Fig. 1, #thf a~d) i a & Ny HEHR (60 ml/min) OFERETH S,
B O o X HETE S (Fig. 2, @) 1t FeCyOy DERARLTWSDT, 230°C T DR E
v — 2 1% FeCy0,+2H,0-FeCoO4+ 2H,0 WHInT 5o 72702 D — 2 DT AT T CO,y, CO
DFAEDRRD B D OT, FeCOf DBHA—BET T2 LDEEZ B b, A Q@ ILEVA
HiamT5, ChaedH U CBE s bregic i+ & Bk L, ai@mecsirc, X
|47 &5 P aFeOp THD I LN b, Sk @ AR FIceghcE by L
BHh, Np Kb cmHU-cih B La8ad, Wihb &Aoo X g R Fe,0, &
—# aFe OFfELRL, W @ ©X 5 aRKERERDBR) o 7e ARBDIC LIV,
FeO iz Bk ©, FOMETMERLEr DLl - THE LA T 2, KRTE LR L D
VIR L -0 RABBIC B 0 22 G T EREECTH B DY, 2R A I - THREL L 7c & Do)
BEE 0B, XK 570°C LIFTih 4FeOSFe;O,+Fe D AREULIUGAFL Z B 2 & A~ T
bo

PEoz bl &5T DTA figa 2242 &, 435°C {580 EC — 7 13 FeC04—FeO
+CO+CO OREEHETHLDEHEL bR D, b @ MUK PTRA LD, EiLOR
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Fig. 1 DTA curves of FeC,0,-2H,0 and FeC,O,-2H,0-KClO; systems.

a: FeC,0,-2H,0, N; flow (60 m/min)

b: FeCy0,-2H,0, static air

{c: FeCy0,+-2H,0, static O,

d: FeC,0,-20,0, O, flow (60 m//min)

Je: FeCy0,+2H,0+KClO; 5mol %, N; flow (60 mi//min)

f

|

: FeC,0,-2H,O0+KCIO; 10 mol %, N, flow (60 mi/min)
g FeC,0,-2H,0+KCl 10 mol %, N, flow (60 mI/min)
Heating rate: 5°C/min, Reference material: a-Al,O; (1 g) Total sample weight: 1 g.
Number in circle shows the temperature at which the sample for X-ray or IR analysis

was taken out of DTA cell.
TR U FeO oG ZE L e s Bbhs, #AGHICI3E, ZO—27 kB
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Fig. 2 X-ray diffraction patterns of FeC,O,and FeC,0,-KClO; systems
no mark : FeC,0.2H,0, x: FeC,0,, O: a-Fe, @ : FeO, P : Fe,O,,
@ : Fe;0,, A : KCIO; A : KCI
Number in circle corresponds to the sample number shown in Fig. 1.

Fig. 1, fiifit b ikzeRils%, ik o B ATIE L DTA MfRcdh 225, Wl
DPRER—=TH D, FEERAR @, ® 0 X KL Fe,0p ThHZ LARL T2,
COXDCERIEFMSG (MR a) OBAEOHRLELALELLIRGDIE, BEATHDL
DEBEPUL S RARY CH B HO, CO, CO; 70 &THlilc ShBRGEMEL feo T B T &
CEBHEEZBND,

Fig. 1, i d (XEEEWER (60 mljmin) kIR T, ZOBEIIME a~c LF LR
T%o 200°C fhIi/h el e — 2 28, FlEfiE 230°C Mm@tk — 7 28
BHRB. 20— DT CO, DRANRE Xz, Shik, W TORKE - 71
i COy CO DREN—HALNDZ Lh b, MR d © 200°C [T ThBiKC & b - T,
i} FeC,0,Fe0+C0, +CO DRIEA I 2%, BKHIMRTH B2 b, WHEOHL FeO 2
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Fig. 3 IR spectra of FeCyO,~KClO; systems
Number in circle corresponds to the sample number shown in Fig. 1.

amcipt 2 (2FeO+10,-Fe,Q, 4HP = —69.1keal/mol)®, =Dk XxO&MFEBIT L b
FeCyOy Do (Rl i, MM IEET LI D L B b, & OBIEMIEE L — 2 8
FT Loty 440°C #¢ DTA e v — 7 1338 ohd, coREORE ® o X fHEH
i3 a-Fe,03 TH o720

b) FeCy0,+2H,O+KCIO; (Fig. 1, fhift e ) i e, { 11 FeCy0,-2H,0 i LTHh
Zh 5, 10mol % @ KCIO; ML T Ny, KiRFCllzE Lc DTA SEHRTHD, WFhi
KCIO; &M LIsva (Fig 1, M ) &thlid 3 &, 330°C fPagiv-JEse — 2 (Pu)
MNEL, RO aciy 435°C fhmicBlibivie FeCO O RE e — 2 13/N& e h, ¥
—~ 7L 25°C BEERTLTV5, KCIO; % 15mol % WML E&E, 20 P KHIGT
LHREC— 7 3ERBEL AL, DTA i OMEILRIEETH - oo

Biw Ca, Na, K Mg v . vEMEOHHWCEZLEZ L X 51D, 2o Py 1 KCIO, BH®
BILE RS BEOLOTHD L, FLIDE— 7T RVT Y. vEE L KCIO, o4
RAHEICRE LA > TV AT ENEEEIRD,

difr { EOSMOZMCAHL T RS CEB YT L, X HET, IR 55777 - iR
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% Fig. 2, 3w, 38 @ o X BEVERY b FeC0, KCIO;, KCIO 2[E S, —i%
o KCIO; 283l T52 E, 3 ® o X #ciz KCIO; @B bhd, 3L A &4
» KCIO; 5t L€ KCL ikl o T B Z & IRL T 5D, 3 @ o IR i #iicid 980 1cm
KR RIS B D —if o> KCIO; OFEI RO bR S,

et @ cix, X 2, IR & {w KCIO, 12788 biud, 524 KCIO; 4 LT KCl i
feotel ERRLTWS, KOO X fiEzr Fe,Of 05 EIHTAED b s DT
FeCOy D—BDBIRMFIE » T D I EDdohDbs 20 Py ¥ — 212K 5 HASHTYL CO p
B BT,

HE O o X grREYTERE, FeCO, KCI, FeO, Fe;0y a-Fe o FEH A AT, DTA i a
ks 5 &SRB EEPNCI Y I LICBE KB E D bhuveh » 7o 3O @ Tk FeO i1
Wby, KCl, FeOy aFe THAZ LumLTb, 3l @ @ aFe o X FREIYHREO M
JEREE © D a-Fe OMEIC IR LT3 DT, 4FeO—-Fe;0u+a-Fe DREAGE - 7ol ®
ERBbI 5,

Fig. 1, hfk g ¥ KCIO; iz KCl % 10mol % ¥l N &idcE L DTA
DFERTH D, ZOBEL KCIO; HInOBa & MR FeCO, 04 X 2B — 2%, 1
oa, b, c ODEEHENTPHELx), ©~27BELETLTCS, LU e f WRBRH
e —2 Py iiBlbiic, SHICBBRD D Z 1L, BRERY GUB @) 11 KCl, FeO, oFe
Thb, It a OB @ OBE LI B TWB 2L THhD, Tibh KCl ZiFmd 5
X b FeO o5 FeyOup aFe ~ORBBEIEIIT E N BRI 7 - T By E 70l a
Ch bbb 470°C RO — 27 ZRD bR T, Boheii @ 38kittiv, coc
Lir KCIO; ZEmLcBa o e © (i ) © FeO » KCIO; fERMORE @ (i a)
0 FeO LI UTHE GEAENE) THAEIELHELLTWA, L LENS, T0kX3
1 KCL #3652 & 5 ERY ThH D FeO BEECHAT HIHBHILSEOHFN A LIEL T2,
7ot KClL I LR @ o IR 4872 bk X AN X ) & b HERLUA O H L
PRI 5 T2,

3.2 NiC,0,-2H,0 % &1 NiC,0,-2H,0-KCl10; %

Fe- ¥a 34 & 4 < A T Ni- > TER AT/ - 1o, Fig. 4 13 DTA OEEC
&b, Fig. 5, 6 & DTA i Lo RHOEGEE £ TMEA LB Y tHUeiko X gyt
BIO IR SHO&EECH B,

a) NiCy0,-2H,O (Fig. 4, fhfE a~c) #Hk a X Ny Wil T (60 mI/min) TOERECH B HH
HEWEEFE © © X SEIEREE LA EELPED bR DOT, 100°C AT o # v —
PSR OIRKIC X5 L B2 b b, 3 @ © X HEILEK Ni HOFELR LT 50
T, 300°C (FEDOR B — 7 1L NiCyO,: 2H,0—NiCoOu + 2HO 1054 %5, CDE— 2 O
T CO, CO; ORAENHEDL LNIDOT, —HMAE - T B B d, W @ ik Ni &
HAEo NiO BREEENT, 2o ED NIO RO I Lo 2+ s kb Ni
PEGIT NS RIS L SRl D EELBNRD, ZOI L 380°C fSEOWREY — 7 i1
NiCyO,—»Ni+2CO, iz T % & Ex b s A, —ifil NiCO»NiO+CO,+CO DK kAN
TAHTELIETE B,

H# b R EEH LR s DTA OFRChH, BERTH D0, 400°C T3 r D
Beghe — 2 it a L L CEEMSSOI TR B A, WEl a, b EER—OEE R T
W5 390°C AR DR~ 2 O TEFRIVCCEb B IBIRCRE C — 71X, BEPIHEET
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Fig. 4 DTA curves of NiC,0,-2H,0 and NiC,0,-2H,0-KClO; systems.
ja: NiC,0,-2H,0, N, flow (60 m//min)
b: NiC,0,-2H,0, static air
lc: NiCyO,-2H,0, O, flow (60 m//min)
Jd: NiC,0,-2H,0+KClO; 5 mol %, N, flow (60 mi/min)
e: NiCy0,-2H,0+KClO; 10 mol %. N, flow (60 mI/min)
lf: NiCo0,+2H,0+KCl0; 15mol%, N, flow (60 m!/min)
Heating rate: 5°C/min, Reference material : a-Al,Oy (1 g), Total sample weight: 1
Number in circle shows the temperature at which the sample for xray or IR
analysis was taken out of DTA cell.

Og k5 Ni+i0,- >Nlo2 031"{'%{‘3)5( RG22 E 2 bbb, B @ o X ulrgs e
i c ik 02 mm% (60 ml/mm TOERTH DM, NiC0,-2H,0 200mg & 800mg @
a-ALOs WAL LTRA LILEETH D, Ni- oM a, b oBa0it 14 thsrie
DY~ 7 IR/ N EL B, 260°C [0 — 2 KIS L, COy OFRENHD BRI
BT Eh bR L R L;LOVCL Do MENWTIAEEL BLNDHMOBRE -2 128 b h
3, 300°C fhHE BRI IS RGN » T %o IR & L2 5 MR X » T4
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Fig. 5 X-ray diffraction patterns of NiC,O, and NiC,0,~KCIO; systems.
no mark: NiC;0,-2H,0, x : NiC,0O,, O: Ni, @: NiO, A: KCIO;,
A : KCl, $: unknown
Number in circle corresponds to the sample number shown in
Fig. 4.

Bt s Ni BBlbahsaicd &z b, Fe Hicki) 2ERMAEHC -2 Fig 1, #ifk d)
BRI T 5B,

b) NiCy0,+2H,0-KClO; (Fig. 4, i d~f) i d, e, f 13 NiC,0,-2H,0 = KCIO, #
FhFEh 5, 10, 5mol % L, Ny i (60 ml/min) CHITE LR TH B, Fe- OB
HEFT X2, 320°C (A giv-HEvw—27 Py ABbNID2, ZORBORK, SO
~ 7 DR, EREBEICEELCERIRD Do, i e DRMOLRETHEZR Y H L
X BEHZTR o efifa b, BB @ il KCIO; LR KCl Lo TnBDTE—7
Py X KCIO; OGRS MO DRISEBRDOSH D E— 2 ThDH EHETE B2, Filho X
512 KCIOy BB T 2B TIR 0 Wb ©, @ whED NiO 2R fEET S C
Lk, AETAR L Ni 2%, KCIO; ORI X 0 FETABME LS Licicdn, X
BB RT A BRPOBBLORISICLZ2LDOTHES 5,

AE® o X MEHFEFO 20=32.0° IR FHEFO 540cm™ ORILLE S HLIRBAH
DLDTHBHH, BIZHED L CaCOy OBED & 2 feh bW HIET 5 L D2 E 5 hix
BAED L ZATHMILTE o,
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Fig. 6 IR spectra of NiC,0,~KClO; systems.
Number in circle corresponds to the sample number shown in Fig. 4.

3.3 CuC,0,-1H,0 & LU CuC;0,-iH,0-KCIO; &

Al & EEED P eCu- I DV TR A 1T/ » 7o Fig. 7 11 DTA ofiEch b, Figs. 8§,
9 13 DTA i iR L RO ST 0 LcB o X AR X0 IR GHoffEch
o

a) CuCyO,-3H,0 (Fig. 7, Wl a~c) ik a (XN, JiBFR (60 ml/min) CTOFHERTH B,
290°C fHE DB e — 7 Tt CO, MIEET A2 &, BB @ o X REWERL Cu DR
EaRTZE/ENL, CuC0—>Cu+2CO, DHMZRIET 2, B O — 7 THED
CO DFA&LBMI N 0C, —Hit CuC0—CuO+CO+CO DRENE»TV 52 &L F
MEND,

MR b (L2 KiH R TOMETH D, BiK, ST T 2WEC ~ 27 XII#R a SHRIL T
WAHD, SRNESCEBI DRI UED, BEAOE—- BB EL TV, BB O o X
THRERE CuO THBHZ END, Tov— 2713225 ho O, X5 Cut10,—-CuO DFISIT
HIET 5o

Mhr o (XERSRIER (60 ml/min) R BEERTH B, PAKDOBEC ~ 712515, BEBHY
R -2 B Bbhb, ZOC—270Wbhb s L CO, B EhBZ &, BB @ 2
X BAWEERELS S CuO, CuO, Cu e ETHB I Enb, T OBFEMLIEH e — 2 11k & 3%
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Pig. 7 DTA curves of CuC,0,-3H,0 and CuC,0,-3H,0-KClO; systems.
Ja: NiC,0,-1H,0, N; flow (80 m//min)
b: NiC,0, 3H,0, static air
lc: NiC,0,:1H,0, O, flow (60 mi/min)
Id: NiC,0,+1H,O0+KClO; bmol %, N, flow (60 m//min)
le: NiCy0,-H,0+KClO; 15 mol %, N, flow (60 ml/min)
f: NiCy0,-1H,0+KClO; 10mol %, N, flow (60 m//min)
Heating rate: 5°C/min, Reference material: a-Al;O3; Total sample
weight: 1g.
Number in circle shows the temperature at which the sample for x-ray
or IR analysis was taken out of DTA cell.

Z—#f CuCyO4 5 Cu ~D4fiEMNER Y, o Cu » Cut+i0,—»Cu0O, 2Cu+3i0,—Cu,0 72
EORIGTEE S, FEENCT X o T M E S CHEBMC B G ET Licd o 2B 2
B Be

b) CuC0,-:H,0-KClO, (Fig. 7, #hfiz d~1f) i d, e f 1% Cu- i KCIO; #Fh Fih
5, 10, 15mol % WL, Ny Rfirh (60~90 ml//min) CHIE LAfERTH D MIKMOBE (Gl
B oa~c) FEL DML 270°C (RO — 2 OBBIEFER - 2 BB A &, B
U7 340°C R iR — 2 Py (0 — 27 13k o%a L FAfgr KCIO; #o i on
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Fig. 8 X-ray diffraction patterns of CuC,O, ®

and CuC,0,~KClO; systems. ;

no mark: CuC,0,+3FH,0. x : CuC04 130 600 T 1200 1000 500 00
O: Cu, @: CuO, B: Cul0, A: Wave Number {cm)
KClO,, A : KCI
Number in circle corresponds to the Fig. 9 IR spectra of CuC,0,KClO; systems.
sample number shown in Fig. 7.
shown in Fig. 7.
BAAL BRI TR) AT H S ETH D, B ® o X BrEYTEIRCE Co BRAES D
ZEmb, e @ 270°C R OWE L~ 7 1L CuCoO,—Cu+2C0, THIGET 5, ZOWHL
=2 PRI LD S L& bin COp DIEENBILG S hic, BE @ ik, KCIO; DRk
Wcdhn KCl, Fi CuO, CuO, Cu e EWFIEIN D, Zhud 370C° 58 CTofif L CTHER
L7z Cu 2%, KCIO; D4fific X b 844 2B#Ec X bk sh, CuO, Cu,0 &igofcdbnl
2 b, 290°C fHEOIEEL Z OIS IET %2, Lo LK O X FREPTRS B
B @D EFR—OMMTHD Z ExA LTV 52, Cu, Cu0O dEPFTFREEHK L, CuO 3R D
LT BIZERRLTND, o —2 Py Ok T G @)+ CuCOp ML
ThleoTnBHDT, Py BNED LS IR HIGT 203 TH 50 b @, o IR
SRR BL €~ 2 Py THETHRISONELHEETE 2 X 5 eBIGTE I S ey,

34 ZnC,0,-2H,0 % k1 ZnC,0,-2H,0-KCI10; %

Al & R 7e J73EC Zn- I DT A {770 - 7o Fig. 104X DTA off#<ch b, Fig 11,
12 % DTA i FICREICR L 4ARE CHUh  Lcilito X ftadis L o8 IR B ofsR
Thbo

a) ZnCy0,-2H,0 (Fig. 10, it a~d) #Hif} a % Ny ##i%R (60 ml/min) COFERTH B,

400

Number in circle corresponds to the sampl enumber
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Fig. 10 DTA curves of ZnC,0,:2H,0 and ZnC,0,-2H,0-KClO; systems.
a: ZnC,0,:2H,0, N, flow (60 mi{/min)
b: ZnC,04-2H,0, static air
c: ZnC,0,-2H,0, static O,
d: ZnC,0,-2H,0, O, flow (60 ml/min)
e: ZnC,0,-2H,0+KClO; 5mol %, N, flow (60 m//min)
{f: ZnC,0,-2H,0+KCIlO; 15mol %, N, flow (60 ml/min)
g1 ZnC,0,-2H,0+KClO; 10 mol %, N, flow (60 m//min)
Heating rate: 5°C/min, Reference material: a-Al,O; (1 g), Total
sample weight: 1g.
Number in circle shows the temperature at which the sample for
x-ray or IR analysis was taken out of DTA cell.

A © o X BETOF R & 200°C ORB S — 7 X HACHIET B LM be Wl @

AN
O X fpErEEEY Zn0 OFEYRT O T 420°C (EOWEE — 2 1% ZnCyO—ZnO 4+ CO, +
CO DFREHIET 50 L LZOSE— 2 3 Blbh b LLFio 230~330°C Dl © 4, CO,,
CO DREENRDBNDLEDT, HRC~ 7 DFinLABEOHMPRS Z ENHEETE 5,
AR b IRREERTOMRT, W @ W @ LB Zn0 2RE S i,
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Fig. 11 X.ray diffraction patterns of ZnC,O; and ZnC,0,-KClO; systems.
no mark : ZnC,0,-2H,0, X : ZnC,0,, @: Zn0O, A: KClO,, A : KCl
Number in circle corresponds to the sample number shown in
Fig. 10.

M c MR EILROEETRE @ L T Zn0 ThH B, i d i EEEHER (60 m//min)
DIERTHBH, ZO%E, MRFIE LT80% D a-AlOy 25 ZnCy04-2H, O KRMS TV
Do LIchoT ZnCiOu2H,0 o EILE: a~c D 1[4 TH HTd, E— 27—/ E v,
B ® ik X Bk ZnO ThHH A X v AR L ZnO BREAP T Ll Lk
WZ kBN B 400°C [T DO SRE — 2 AMBOBA & XM RBUCT I 5 TW B DU, I X
DFETH CO BB ENBIDEEZ Bhvd,

b) ZnC,0,-2H;0-KClO; % (Fig. 10, i e~g) Wi e f, g ¥ KClO; % ZnC,0,-2H,0
X LFERERS, 10, 15mol % WML, Ny &t (60 mi/min) THE LR TH 5, KCIO,
BRI LB A & LT, 330°C fiic /NS 7cF#h e — 7, 360°C [ g { RE Tdtse
— 7 Py BN D ENEENTH B,

thigt £ ORF @ o X FREFTEEED Bk KCIO; D4l bt 328 ZnO A RS
ENBDOT, TTE—FD Zn WOGMHIE - T B2 ENRHEES D, BUl o X FHET
1% KCIO, oET#EA e b (KCl o EHFfIERD Biiely), ZnO OMEESRE © 08
B HRTHA LTS, B @ Tk ZnCO, HSELIHMUT, ZnO OHZ & it->T b,
¥ 7c KCIO; o3ty cdh s KCl 4@ w bhd, —JF Py ik KCIO; OFEMEAHAT S
BEPRERLDE T wD, L, ZRODOEBREENDIIE~7 Py RED LSRR
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Fig. 12 IR spectra of ZnC,O,~KClO; systems.
Number in circle corresponds to the sample number shown in
Fig. 10.
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HLLEET %, 20BN, LHMNEMER, TR EOREAY ¥ ANHERDS L 51k - T
B HER OB MR % 7o KRR S HIE b — AR 2 I o S BRI TH B,

2) vavlslE s KCIO; 2586, TR FN OB VIS L&\ EM7 DTA
MR & 7e B L L A 7e 5L, Fe, Ni, Cu, Zn ©OWFh oA L, 330~360°C o U L5 7o
TR W TR FEM e 8\ F8 B & — 2 3T 5, 2 0 v — 27 (Pw) it d 5 F6 8B4 1% KCIO,
Hiogan DTA Wi Ebnino, KCIO, Ay o wEsli & 0®ED T AT 55
CEARINC LB EE2 B, :

3 -7 Py, v vBENECO@BSAET LB TLERS (CuCO, - iH,O n¥4)
DT, BFLL Y VIBEDSREBEECBEFEL TS L 11E 2,
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4) -7 Py OO X BEdiEREs s, KCIO;, oV X b 3544 515 B %
(O%) L DOFE & BHIHERTE RV BB (NiC04-2H,0) Tk, FETE I\ EPf v — 2

BRD BN AHDT, OF ORI X 2R MARY LR T HEIGESET 228 E2 bR b
A, OB LT UL RERREBERHOB ¢~ 7 1S bl 2O Py OFEBRICDWLT
L, THLEEBOBHNNILETH 5B,

5) FeC,O, »¥sr, W45 FeO Difithst KCIO; %701k KCl @ E T\ Tk L <
Bt d L0 BkD DGR b,
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