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The dehydration process of Cu(OH), on the DTA curves
Minoru ENDOH, Akira DOI and Mikio KAWADA. *

The thermal dehydration of Cu(OH)s has been studied by many investigators. The reported
DTA curves were not in good agreement and the dehydration process was not investigated in
detail.

In this study the thermal dehydration process of Cu(OH)2 under COs, Ng, Air and reduced
pressure has been investigated in ditail by means of DTA, TG, DSC, X-ray and surface area
measurement. The heat of the dehydration and the activation energy on the dehydration of
Cu(OH): were calculated by various method and these values were compared each other.

The dehydration temperature of Cu(OH)g was 157°C under atmosphere Ny, 760mmHg. The
DTA of Cu(OH)2 has not been studied under Ng, CO2 and reduced pressure. The DTA of
Cu(OH) 3 under various pressure (760 mmHg — 5 mmHg) was measured and the dehydration
temperature was gradually shifted to lower temperature with decreasing pressure. A new exo-
thermic peak appeared at 230°C after the endothermic peak. This exothermic peak has not
been reported. This peak hight became to maximum under the pressure of 460mmHg and
became smaller with decreasing pressure and then disappeared under the pressure of SmmHg.
This peak was considered to be due to the crystalization of CuO on the result of X-ray analysis.
The activation energy on the dehydration of Cu(OH): were calculated 11.1 kecal/mole by us-
ing the DTA method, 9.9 kcal/mole by the TG method and the heat of the dehydration of
Cu(OH) 3 were calculated 14.8 kcal/mole by the DTA method, 11.4 kcal/mole by the DSC
method. The specific surface area and the particle size of Cu(OH)g mesuared by using the BET
technique were 34m?/g, 250A respectively. The specific surface area was increased with proceed-
ing the decomposition reaction. This specific surface area became to maximum value, 103m2?/g at
decomposition rate 90% and decreased to 66 m?/g at decomposition rate, 100 %. The particle
size was decreased with the proceeding decomposition rate and this particle size became to

minimum value, 46 A at decomposition rate, 90%.
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HIT D TiZ Prokopchik 5 (1958)3 ASHAEL, EHI B EHICENTZ LBELTVS,
Cu(OH)2 DK ICB F 2 BAKBKZUBHRHT 2 VFE—-FILIC D TIT Ganelina (1964)4, Buzdov
5 (1968)% MIHELTWNBD, HEED A2 RAKE Cu(OH): DR IC—FK L T,
Ganelina® {3 4G =26.2 kcal/mole, T 7z Buzdov 5% T 4G = 12.56 kcal/mole, 4H =23.36
keal/mole & LT3, #XITPikEZEH 5 & Buzdovd DR L Ty 5 (HI3 B3R E12. 3keal/mole
D AP YREREER-TWNE. oTAMETRINOOELFHBRIL, T/
Cu(OH): DB/KBREIKCDONWTAETRBEINTROVE4OBERHSB LU RETD DTA 2T
LTEEL I,

DTA #i#RiIC Xk % Cu(OH): O#EE KD /KT E T % #E X Clapeyron-Clausius KX D FHEHEL
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DSC Hi¥RiIC k3 Cu(OH): D#EE/KDIIKICET 3 ABIEZHABMOSRIEEICE bR, KNOs
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OBFEBES N,

4log (1/T) st 4log dw/dt
dlog Wr dlog Wr
DOBEAR 7o » bTABEICEDEBILI ANVFEF -BEHTE 5,
DTA itk 3 Cu(OH): OFEMWL x v ¥ —1T,

d(ln ¢/T*m)
- d/Tm) B/R =

LREAOAD KOFEBU 7.

2 AHORBEIURBRAE
2.1 okt
HEALZ Cu(OH)s 12kD XS ICL TR LU 2. IN HEREHD 7T ¥ £ =9 ABUKIEHRIC IN K
WAt N v LKA AR 2ICTEIMU 2. AR L 2B Aok a2 A5 L %k, 60°C THZ
L 100mesh VITOBMKEZRBE L THMAL .
AREHE X BOHICED Cu(OH): TH B EEfRL, T/ TG ORREREMIZ 18.40%

(FEE118.47%) &720 Cu(0H): OHUKIC—B L7z, F7z DIG I D TiE TG O F il =

KM 3 2 IRED DTG v — 7 i —H% L. 3BE L THERL 72 Cu(OH): @ X #REHT LT

TG DO#iHF % Fig. 1, Tabl, 1 IK/RU 7.
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Fig. 1 TG & DTG & DSC Curves of Cu(OH)?2 (atmosphere Ny)
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Tabl. 1 Cu(OH)2 @ X #¥KEHT#E

No. d ) | I/n hkl | No \ a@ | yn hkl
1 530 | 78 020 | 12 1.63¢ | 9 151
2 3.713 | 100 o21 | 13 1.400 @ <5 112
3 2.84 9 10 14 1.471 | 13 200
4 2.63 80 002 | 15 1439 13 152
5 1 2.50 40 11 16 1.324¢ | 9 080
6 2.36 22 | o041 17 1.285 240,202
7 2.26 | 58 130 18 1.247 <5 | 241.222
8 2.08 9 1L | 19 1.228 | <5 153
9 1.790 <5 | 060 20 1180 | <5 082
10 1.715 | 42 | 150.132 | 21 1.133 | 9 | 134.260
11 1.661 9 o023 |
2.2 KRBT ®

FERLU-ASTEEIEYEER 8001, 8002 TEHEESKOBMEZTRVELLAETEE XD
I ->TW3, DSC 04, RIEMHE 10°C/min, BE +4m-cal/sec, F+ — b 2 ¥ — FiZ
8 mm/min, BEXZ 7 2 AV —TANEFERLUK, 7/ DTA, TG HIEITIE FiRHEL 10°C/
- min, REX504V, F4— FAE~F dmm/min, RAEFZAE—HEBZ Y v LAZERL K.

DTA, DSC & HEEYE E U TIE a—ALOs AL, kv A —1Cid BT 10mg 2#R
U7z, GOy, Np FBHKTOREICE 24/min DFETITE, WHROEEHEZ I T 570 204 D
HRED % BEEE LD,

X AREFTHE T EE B GeigerflexSG-7 Z AL, F /- REBAER T IZLH/LF R OBET
B P-700 2FERL 2.

I EBERFKIUEE

3.1 BEZHKTICEBTS Cu(OH): @ DTA Hif

Cu(OH): @ 760 mmHg #*5 5mmHg ¥ TORBIEEIAK T ICE TS DTA #ifts Fig.2 I
RU7z. Cu(OH): DPFKICODWTIE A ETICHEZ S OB R INTE D HESHAKTICB T
% DTA HHARICT DTS Buzdov 59 O #Hi53H 5. Buzdov 5% (T 660mmHg 7/» 5 25mmHg
FTORMESZFASKTICT 250°C T THEL T3 03, 250°C Ml Eo ESHSTICE
3 DTA HHERIC DWW TREME I N TV, KL TIE 760mmHg 7»5 5mmHg F TDFKRE
FEEPFHKTICT 400°C T DTA HifgERIEL 7.

TG DR M D Cu(OH)e @ Bi/KIEE % KOHLSCHUTTER © (1930)19 |3 100°C, FRICKE 5
(1949)1D 1 150°C, GautHier (1958)12) |3 170°C, EscorrIER (1960)13 |3 145°C, CHALYI
5 (196D (3 162°C & LT3, F7/ LE VAN My (1963)!19 Buzdov 5% {3 DTA T &
D& 4 120°C~130°C, 176°C L#MEL T 3.

K, MR TIE DTA 2 157°C, DSC it 159°C L2 VML SREORE L2 - 72,
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Temperature (°C ) ZDfEIT Ne FHEKFICBH
100 2&3 300 Lm) THRIEL 72854 7T, BERE
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COo; ZHK T D4, DTA

Fig.2 DTA curves of Cu(OH)2 under various pressure RGBSR IR N S

L ERPULWELIE->TNDS, COEEBKER

Table. 2 Cu(OH)2 iZi51) 5K 4 DE5PH e :
ST D DTA JGERIEEEE (°C) FEpsgiiicka b LB 5,

3 fiiL

DL — 7 3T 2B TH 72T —
7 ISIIEEHE T DTA il (Fig.2 &
D 1B b, TORME -7 DT
760mmHg TIZFAD S NI - 7208, 660mmHg N5 HITNICERDS N, WELTWLIKHE-T
K% L780, 460mmHg THEAEML -7, [E/IAS 460mmHg LIFICIKNF 975 & R — 7 13K
FLETo—F&ERD, bmmHg TTERERLK., TORMAE—7ICDNTHRITT 5 - DFE L —
7ﬁ%ﬁ&mot4mmmgmf&ﬁe~7%7%®apmt@w%)&%%E~7%T%
@ b point (400°C) F THE—FEHTHRMLEL 72 DD X ST Z TV, £ DR % Fig. 3
ICRU T,

Fig. 3 3R OEARFK L, éf@ﬁ—?%%?céﬁm%ﬁﬁak.ﬁ@ﬁﬁKM(M)uﬂ@
NE—VIBOONTRAL~ 713 Cu0 KZHICHERTZEDEBbi, (X2 —vDE—~7H
ErxL®T 590 KT%R?&@(,@ﬁﬁ%%@iiﬁbkdF@3@E%%Bmﬁi5m
200°C ILL 5 ~N400°C D ¥4 —v D — 7 BERIEEICHEARLTHS, fZE, (1.1.1) o

Air N2 CO2

169 157 184
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Fig. 8 X-ray powder diffraction of Cu(OH)2

FRORAHIFI2200°C 25 0.84°, 400°C 55 0.40° & 72 D 400°C DA, 200°C i M, ~ RAHIE Hs 55
UF&EIE 72, F72, a point(200°C), b point (400°C) D& point ICH T 5 HKEE % BET
WCXOBEL 724558 a point (200°C) T3 56m2/g, b point (400°C) T3 46m?/g & 15 -7z, C
DRI DEM L -8 HRIZ 200°C 23 84A, 400°C 75 103A L7307 0 200°C I Hi~ 400°CT
ERERIDNEILS Lo/, THhoD X, BRULRERMUEKREZRET S L DTA #
o 460mmHg 1CEB1F 5 200~300°C iICE bhicFHH#L — 7 R BKRIBICL D &KL 7 CuO
DOfEEALITRRT 2 b0 EEZI O N,

3.2 Cu(OH): DIEEKDBI/KES XTFEEL T F v+ —

3.2.1 DTA BXU DSC B % M KD Bik 2

DTA £ X% Cu(OH):DiE#E KD Bk ZIC DT Buzdov 59 KX > THEBRD WM& AL X
NTHEYD, 23.36kcal/mole EFHEINTINE, & A Buzdov 5% 23FEAL 72 Cu(OH): D
R 2 BRIBRDOAMP L EA TS EBDN, > TRAETIZHERMEIEREIC—FT 5 Rk
ZROCTHEBRN T - /.

Cu(OH): DHEE/KDBKEEEFEHDEFRE Fig. 4 IKRLU ., BKEE 3 660mmHg 25
160 mmHg F CHEGMNICERUABTU L, 160mmHg DB CRBEKBEERZEBEICETL,
5mmHg T3 131°C L7530, 660 mmHg & 5 mmHg T3 BikIREEDS 38°C KIBMABITL 72,

WEKDOBKICEZBBEZENT 3 7-DIC Fig. 4 O BB ITONT Vant-Hoff 7° 1w b
%FT120 Fig. 5 WWRU 7z, Vant-Hoff 7o v FOERESFICONT, (5)XEHANT Cu(0H):
DOERKBAEH LU -, Z20OE 14.8keal/mole & 131, Table, 3 ITRL 7-.
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Fig. 4 Relation between dehydration temperature & pressure of Cu(OH)2
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Table. 8 Cu(OH)2 IZHBIF BIEMALT A0+ —B X OMikH (keal/mole)

AL T o A — Bk BT 3 ov ¥ —
DTA TG [ DTA i \ DSC \ 32
1.1 9.9 14.8 \ 11.4 ) 11.2

Table. 4 FE4x DBHK TICE!F % Cu(OH):
D DSC FEITE 1 3 Bisk# (keal/mole)

Air N2 l COq

1.4 1.4 \ 11.5
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DSC #ic &3 Cu(OH)2 DHBEKDBKIMIC DN T T LWME SN TR, AMIETH Air,

N, C0; BEHKTICEH T DSC gz fiE L (Fig. 1 ). TR, Fig. 2 WALk
760mmHg TFiCH )3 DTA fhiid FROMRERL 72, COHBOE— 7 HEK D BKMER
MU 4R % Table. 4 IRL 72, Table. 4 5 bMWASLREHRICOTNOFAKT ICBHNTDH
RIRR I RESRER U 72,

Pk, Cu(OH): OHEZEKDBKEICODOTHRE L /28R, Buzdov 59 HBEBU ABKEE
ARRICKBIER, BLUOEHO RN U o FEHEERE (11.2 keal/mole) & % X9 5 & M
bbb, chixBedo  EoMEK, HREolEECLZ b0 EBbN 3., AMEOHKRL
(Table. 2 HR) EAEERELE 232 & DSC HEICL 34RO DTA HIC kB RER KD,
FEHEA FR BT TR U 722 R L, Cu(OH)2 O#E#E KO BUKERIEICIZ DSC 1T & 2 I EH &
WMTHBESDIP- I,

3.2.2 TG EB LY DTA Hick3EH LT x2v+ —

TG #ic X % Cu(OH)s DHi/KBRRICB Y 2IEHLT A v F — ICON TR LIRENTHIL,
KFFFIC L DRIEL 72 TG Hifh%e Fig. 1 IORL7z, Fig. 1 25 b HOMIRRIC 140°C BT
5 Cu(OH): OFRICE B HEEZAL, 240°C A THEI KT L. <o TG fhigic (13)
REVHAT2HEICED BHU 2 EEL = % v F —13 9.9kacl/mole & 73 1, Table. 3 IT/RL

7.

HIREEZELIC K 2 DTA H 100
MEODEBU EHEEZ 2 LF
—1Z D TIE I/E VAN MY - 90
WERH 5. Le Van My (2 AN
HIE T2 T 12.0 keal /mole Z, 80
EHEL TN G, KUIFEHERE
DEMR U 2B LT v ¥~ g 7OL'
11.1 keal/mole & 75 LE’ VAN v
My p3#ids U Jo & 35 L 7 & 60r
FEREL -, Uj)

3.3 Cu(OH)» @ &5 50

B2 HEREE, RE

Cu(OH)2 D F7ER & &k 40
mEEOMFKE%E Fig. 6 1T,
Cu(OH): D &AM HH & KAk & 30F
P& We. T 10w LT 020 40 60 80 100
Cu(OH): @ Bi/KBREICHE 1T 5 Decomposition rate(%,)

HWEEE, EEIKO2VLTR Fig. 6 Decomposition rate & surface area
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PHEIN TR, AR
A7 &5RE ik 5588132
300 200°C & — 7 ¥ i iC T — 5
M AR TE U 43 f# 38 20~100 B D
k2 ek L WRE K = BET
B X DAEL .
HEELTHW A Y Y F
@ Cu(OH): D HFEEHEII34m?
/g THV, Fig. 6 »5 ML
DRI HEBOEME & b
CHREBRIHERL TY &,
FBBINB B TEEE
103m?/g % RL, ~EFE100%
TIRAKEKTL, 66m?/g &73
27z, COBORSBRERNE
EoBFR%E Fig. 7 KR T-.
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n, HWEBEBRBOES (Fig. 658
) &iRic, ROBBOEME L DICEBRETLTOE, SBRIOHBICBNTE/NME 46 A
Z2RL, HMRBI0BTRAICERL T3A L1557,

Fig. 7 Decompositiion rate & particle size

4 ¥&

VIE DTA %ML T Cu(OH): ORRKERIZ DN TE 4 DFEAKA FICTHREL EBERROE
3F S ITTS - fe.

1. Cuw(OH): ® N2 BRHRTFICE T2 DTA BTk 3 BKEE 157°C &30, EIDET
EHICEERNICEITLU 2. 128 DSC & Tk 159°C L1357z,

2. PBRKEERIEL 7R DTA 3 TI3 14.8keal/mole, DSC #: Tid 11.4 keal/mole & 720
DSC E0HEPEREME L —HU .

3. Cu(OH): DOBKICEB T BERILT R V¥ —% DTA B, TG HEIOHEB LU R DTA &
i3 11.1 keal/mole, TG T 9.9 keal/mole & 75 - 7z,

4. BKEREDOHERES BET B OMIEL 2R, HETRISHERIOLICBNTRR
f 103m%/g AR LI, R LKEROREHEEL O ESWRICEY 2 REEZFE L UIH, Bk
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RIGOHEFTERICKBICRBRIRBOLUSBEEIOBTE/NME 46A L1150, IOKHREIS HBE
93 EHITHEAL 2.
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