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(1) RFI S50, CaMoO4(AR, 4K T 99.9%,
Bk B PRk 2 A BN ), HCI(AR, Wi R ek T
WA, HERENAR, KT KK T L)), T
K EALES (AR, KT 1 fk T4 FR 23 w]), Triton
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X-100(CP, VGBE AL T efn A BRA R, IEFEE(AR, B
AT TIHT), RO KE(AR, AR RHEIL T
W) R (RD496-CK 2000 %Y, 45 BH 444
RS A BRATD, X BFATEHY(XRD, Philips PW
1710, Cu Kok, 1=1.5406 A, fif22 KFNHA ),
K EFEA 7 4808 (FE-SEM, JEOL JSM-6700F, H
A FRR S tt), 22 w4 A s 3 T A AL B
AT I (ASAP2020M, € [E & 7 {45 /A 7).

(ii ) CaMoO, 4K FAY il 5. KM TritonX-100/
1E 2 /38 O e A A il AR R &R, TritonX-100, 1E 2% [
AR T Ry 3:2:8, 43 9l 45 7K AH - 4H 2
(0.64 mol L', 1.67 mL) % 1L 45 (0.08 mol L7,
1.67 mL)fY 2 R FLik, =i T Lid 2 Mol iR
£, Ptk 30 min J5, #E 48 h, RGPS
M 2B T K RTCK GBEZ IRV . B0, 7E 60°C
B2 T

(i) fm L. MRS K 7 RD4Y6-
CK2000 Zfgeim it Babdy, SR 7 FF 2% & i d
WX R, K CaMoO, R F4ME, ¥ 1.0 mL,
0.36 mol L™y HCl BTN, WEMNSH, fX
N 3K B I I, 4 S PR TR AR N A RN A1 I R )
RA IR A A S

(iv) PALAIEIR.  ARIEI T =R k", &
THNE 1 PR P EIEIR, LI CaMoO, 40 K 1f
LR CaMoO4(bulk)Z B #4724 PE A K .
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2.1 FAE
& 2(a) (b)) 2 T il 45 7= # i) XRD [ F1 SEM

AH?, AG?, AS?
CaMoO, —
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A HY(nano) A H?(bulk)
Hcl + | A,G2(nano)

A S%(nano)

A,G)(bulk) |+ Hcl
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LE[RIEASA

Bl 1 CaMoO, 41K AL IR R 5K CaMoO, RNEFR 2
B R EIOR B R

L MIE 2a) s BT LA B4 0 45 S T AT S 0007 8
AT 45/ D075 % CaMoO, FRfEREE (JCPDS No.
29-0351) M —5, HAMSHCN a=5.19 A, c=11.25 A.
XRD 3 & =4 A AT SO B . AT S R A i LR
DUATAAT 2% Jo 0, Ud BH 7= 4 B 245 PR ds, S AL — HL
oAl mE 20) I HFE YISO BYRIR, B
IR . TeS A B —, P E AR 300 nm,
B2 60 nm.

2.2 CaMoOy GBI Wiial 112

BTl £ B CaMoO, KPS HCl ¥ N,
RD496-CK2000 7 f3f i $ i S 5% B W AR 28 # e
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T h R RT

K, kS S R E L, H o e A SO 3 R A AR,
dH/de SR ARR, n SR NP, H; 2 N 28 g
] ¢ BF A KA A, A JEFEHT IR T, E J& 5N )R TG L g,
AG 25354k Gibbs [ Hifig, AH 251 46G, AS D15 Ak
T, No S BT ARAAE S H B0, ke S U0 IR 25 2 WKL, h 2
PASCH L, R JEEERAME B RN 3Rk 1 9
I B ARSI 2 A, AT H (1) SR S R AR
FAN AR R R 8 4 Arrhenius 2 (2) ] R
SR ) 2 LG Ak g A dE B A T B R 3) @) AT
3R TG AE Gibbs F A . 1E AL FTE L. R[]
T CaMoO, 49Kkt HCl KW sl 1124580
w1 fiR.

e | AL, ZERTAFFE IR BEYE LN, CaMoO,
Y S A ZR MG AL BE K 71.589 kJ mol ™!, 2
N B BE SR TR AR XS A 65.087 kI mol™!, FEJRIGALAR N
~80.282 J K™ mol™". Bl SN iR E R TS, KON BTG
1k Gibbs [ REF1 52 7 3 6 45 740 7 44 K.

2.3 BRI E R B B
AR SR i ) TAEY AT AL, 442K CaMoO, il
Hefk CaMoOy, Z [B] i # 22 s RN R
A;H, (CaMoO,, nano)
=A;H) (CaMoO,, bulk) + AH? (bulk)—ArHi (nano),
(5)
A;G? (CaMoO,, nano)
=AG, (CaMoO,, bulk)—RT (Ink
S, (CaMoO,, nano)
= ¢ (CaMoO,, bulk)—[ A, H} (nano)— A, H., (bulk) | /T
+R (Ink,, —Ink,,.). @)
X, AdH g, MGl S 533124 CaMoOy BRI IR A=
Bk FRUEEE R A2 ) Gibbs [ 1 BE AR EEE JRNN; AH,
i CaMoOy 5 WA & B HE B 21 B K 78
£ 298.15 K MARHEIEF1 R, CaMoO, 4K B Flk
& CaMoO, 43 %45 1.0 mL, 0.36 mol L™ HCI JiZ )i, i
o i PR LI R S R AR R B R AL A S AR
F B 7 A R RN SR 2 R,

bulk lnknano )’ (6)

F1 CaMoO, HRYEE HC LK) 1 % 54

T(K) Ink AGE (KT mol™) E(kJ mol™) A(s™) AHE (kI mol™") ASE (T K 'mol™)
298.15 —6.563 89.293
303.15 -6.028 89.482
308.15 -5.612 89.934 71.589 5.037x10° 65.087 -80.282
313.15 -5.108 90.124
318.15 -4.739 90.630
F 2 CaMoO, 40K R 3 T % o7 B SR Ak 2% B o v JBE R RO 4 728 5 I o 3 8 3 )
AR 7 F5 m(mg) Q(ml) AHS (kJ mol™) Ink

1 5.167 -1273.75 —49.308 —6.659

2 5.157 -1270.66 —49.284 —6.647

442k CaMoO, 3 5.171 -1274.91 -49.315 —6.665

4 5.163 -1272.42 -49.295 —6.654

5 5.156 -1270.34 —49.280 —6.641

FHME —49.296 —6.653

1 5.109 —756.75 -29.627 —-6.913

2 5.114 -757.61 —29.632 —-6.919

Hiik CaMoO, 3 5.089 ~753.38 —-29.611 —6.887

4 5.094 75427 -29.617 —6.895

5 5.099 —755.43 -29.622 -6.901

A -29.621 —6.903

a) m J& SR B, Q Ji S AR 7 AR I i
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s SCRR[20], 298.15 K ik CaMoO, i H5 i
JEE JR A RS R—1541.4 KJ mol ™, RUEEE R B Gibbs
H A BE—1434.7 kJ mol™', #RiEEE/RIE N 122.6 T K
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A= 1 Gibbs [ H1fiE —1433.9 kJ mol™", FRifEFE /R K
185.8 J K™ mol™.
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i, M i CaMoOy YA X 43 F I, Ajano 1 Apui 77
FIXFREAK CaMoO, FIHLA CaMoO, ) BET L3 1
T, Apano=19.6404 m* g', Ay =0.2226 m* g”'. &i+HE
A5, £ CaMoO, UK B Y H R kSN 5.1 T m ™2,
TR 0.016 J m2 K, 3T Gibbs [ HHHES
0.20 T m™.

3 &k

R R AL R & TIRA . RSF e Yy
—M CaMoOy, 4K DE, FEXFHAH AL . 454 . S uEfT
TRAE . A A R B RS TR A&
CaMoO, 44K Wf 5 HCI %5 I vy iy #sh J1 24t /2, JF
ARAT T R ) 5 R RS AL RE LB R 1% 1k Gibbs
HHBE . BERIGIRAS . BEJRIG AR, JE T )2 350R
Bk, #AL T YK CaMoO, 53k CaMoO, #7124 %
Rz AR, R T Tl #/ CaMoOy 91K 7E
298.15 K s (A5 v BE IR A kS S —1521.7 kI mol ™', A5
WERE R R 185.8 T K™' mol ™", FRifEEE R4 Gibbs
[ 1 RE M —1433.9 kJ mol™". JE T4k K k5 % 1 He
MR 2P BT A T 25 57, 3RS T CaMoOy
PP RS 5.1 T m™2, HERMF A 0.016 T
m? K fIHL £ Gibbs F HIfiE N 0.20 T m™. ARHF5T
OELE R R YN e S S T WA ke 2 O
PRAL T — A R A Y k.
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Thermodynamic properties of CaMoO,4 nanocakes

MA Zhao', FAN GaoChao'?, WANG LuDe' & HUANG ZaiYin'”

! College of Chemistry and Chemical Engineering, Guangxi University for Nationalities, Nanning 530006, China;
% Guangxi Key Laboratory of Chemistry and Eng; neering of Forest Products, Nanning 530006, China

CaMoQ, nanocakes with highly uniform size and morphology were prepared by reverse-microemulsion at room temperature, and were
characterized by X-ray powder diffraction (XRD) and field-emission scanning electron microscopy (FE-SEM). The thermokinetic
properties of the reaction system consisted of CaMoO, and HCI were investigated via employing in-situ microcalorimetry. Combined
thermochemical cycle with transition state theory, standard molar enthalpy of formation, standard molar Gibbs free energy of
formation and standard molar entropy at 298.15 K for the prepared CaMoO, nanocakes were gained. On the basis of the essential
difference between thermodynamic properties of nanomaterial and its bulk material, surface thermodynamic properties of the products
such as specific surface enthalpy, specific surface entropy and specific surface Gibbs free energy were successfully acquired.

CaMoOQ,, thermodynamic properties, thermodynamic potential function method, microcalorimetry, surface thermodynamics
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