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Standard Molar Formation Enthalpy for Nano Zinc Oxide
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Abstract: ZnO nanorods with uniform size and morphology were prepared by microemulsion-mediated hydrothermal

route. The characterization results indicate that the rods are about 400 nm in length and 50 nm in diameter. In order

to associate standard molar formation enthalpy of nano ZnO with bulk ZnO, the relationship of standard molar

formation enthalpy between nano ZnO and bulk ZnO was obtained by designing a thermochemical cycle according to

thermodynamic potential function method. Combined with microcalorimetry, standard molar formation enthalpy of

the as-prepared ZnO nanorods at 298.15 K was gained as (-331.70+0.42) kJ - mol™.
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1.1 KA 5EE

ZnO (AR., 74 B A6 T 3 A1 BR 23 7)), Zn(Ac), -
2H,0(A.R., V4 Bl fk T4 A R A 7Y, NaOH(A.R. , K
MR JE AL 23850 T7), TritonX-100(C.P. , 78 Bz £k T %
WARAE), EFEE (AR, PUPefb TR ARRA
Al), RO BE(AR., U BE AL T A5 BRA |, bR (A.
R., AR TR A6 T30 ),

RD496-T11 7 fall 5 #3145 BH H W SR WAL 28 A
R ), X3 43 5 A (XRD, Philips PW1710, Cu-
Kal %14 ,1=0.154 06 nm), % %& i 49 4 b % (FE-
SEM, JEOL JSM-6700F),

S5 A A B0 I T A AR 298.15 K
T A R B0H (63.205+0.031) wV emW il E
298.15 K N 474l KC1 78 2 B 7 /K v 09 % il k5
(17.238+0.036) kJ -mol ™", 15 3C BRI (17.241+0.018)
kJ-mol™ 434t | F B i PR GE v ]

1.2 HmpH &

Z R 0.1 mol - L 1Y Zn(Ac), ¥ 50 mL,
BU10 mL T 50 mL BEARH 45 85 Vi BE 9 NaOH %%
W Z N2 N BB AR T B B RN G, B TE IR
WE T 50 mL A5, AMARE] 0.02 mol - L™ Y
Zn(OH) >V,

14 TritonX-100 , 1F 3 BE A1 IR C o6 4% i 1 LK 3¢
2:8 e il 3% W R A 4, T 1) YR 0 o % VR R
1.76 mL 0.02 mol - L' {9 Zn(OH)> ¥ W , % i T~ #5 )
PEFE 30 min i Z B YA BV LR, K TS
HFLB AR R R 2 25 mL A 3R U R 20 19 R 45
B SN A P AT K B B, BOE TR BE 120 °C . I TE]
12 h, VS5 G AR A R = 0, e B iivE
B0y B RN R ZRAE K AN TE K BRI B
TR R )
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Fig.1 Schematic illustration for thermochemical cycle
between the nano and bulk ZnO reaction systems
H ) 22 RS BB R P T A
AH,° = AH ,S(Zn0, bulk)-AdH,=(Zn0O, nano)
= A H,S(nano)-AH,S(bulk)
AH,S(nano) K Zn0O WKW AK F ZnO(nano)+
2HCl(aq)=ZnCly(aq)+H,0 AR IHEEE IR S A ;
AH,Cbulk) A ZnO AR B AR R ZnO (bulk)+
2HCl(aq)=ZnCly(aq)+H,0 FIARIHEEE /K BV A

2 #ZR5WiE

2.1 FHIRIRAE

PP X G2 AT S T R A R R 43 S
& 2(A) (BT 7R, XRD &b BT A (A7 S e 40 5 5
W E5F 75T i & ZnO (PDF R A No.005-0664) AHXf
N, H A S ECH 0=0.324 9 nm Fl ¢=0.520 5 nm it
ST L v e A AT S N AR O AT S0 A BT A
TR A SRR TR R A 2 T U | 3R] R AR R
— o iREAl B SEM AT A R4 A e AR
o, EBCAEIREG R, HKEEZ) 400 nm, HEYA
50 nm,
22 HREBERERBHITE

7F 298.15 K MArifE R J1 N B4R ZnO 90K
B YA Zn0 43515 1.5 mL 0.26 mol - L™ W H £ iR
BT i A SO PR R AR 2 5 SR HobR
WEEE IR R MEKG A2 3% 1,

WA SCHk4 298,15 K B4k ZnO 145 #E 22 /R
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Fig.2 XRD pattern (A) and SEM image (B) of the as—synthesized ZnO nanorods
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Table 1 Standard molar reaction enthalpies of the nano and bulk ZnO reaction systems

Reaction system No. M0 1 mg Q/m] AH,C 1 (k]-mol™)

1 3.800 -3671.19 -78.631
2 3.800 -3 669.04 —-78.585
Nano 3 3.801 -3 675.00 -78.692
4 3.800 -3677.02 -78.756
5 3.800 -3675.76 -78.729

Average value -78.679+0.070
1 3.800 -2793.08 -59.823
2 3.801 -2794.39 -59.851
Bulk 3 3.800 -2 802.58 -60.027
4 3.800 -2799.25 -59.956
5 3.801 -2797.23 -59.912

Average value -59.914+0.082

A= W R(=350.46+0.27) kJ-mol™, 2 A J) F R
Bk AL 9K Zn0 5 PR ZnO A5 EE IR AR U
IR A .
AH E(Zn0, bulk)-Ad,2(Zn0, nano)
= AH,8(nano)-AH,S(bulk)
T 2RI AS P 48 1 ZnO 40 K B 18 B 1 128 R AR
RS
AH E(Zn0, nano)
= AH,2(Zn0, bulk)-A,H, (nano)+
A H,S(bulk)
=(-350.46+0.27)-(-78.679+0.070)+
(-59.914+0.082)
=(-331.70+0.42) kJ - mol™
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