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Table 1  Table of thermodynamic datum

Substantial A

1

/J·(K·mol)

-1

A

2

/J·(K·mol)

-1

A

3

/J·(K·mol)

-1

0

298

H∆ /J·(K·mol)

-1 

0

298

S /J·(K·mol)

-1

T/K 

Ag

2

O 59.329 40.794 –4.184 –30543.000 121.754 298~500

Ag(s) 23.820 5.117 0.000 0.000 42.677 298~600

Ag(s) 19.732 9.598 5.330 0.000 42.677 600~1234

O

2

29.957 4.184 –1.674 0.000 205.016 298~3000

CuO 43.806 16.736 –5.858 –155 854.000 42.593 298~1359

Cu

2

O 56.568 29.288 0.000 –170 289.000 92.927 298~1509

Cu 24.853 3.787 –1.389 0.000 33.108 298~1357
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Table 2  Relations between Gibbs’ function and temperature of reactive equations

Equation

Relation between 

0
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G∆

 and T

(2)

0 3 2 5 1

T

6.579 ln 28.468 10 3.347 10 108.892 63 899.838G T T T T T

− −

∆ = − × + × + −
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0 3 2 5 1

T

16.233 ln 19.622 10 3.615 10 50.504 335 056.904G T T T T T

− −

∆ = − × − × + −

(4)

0 3 2 5 1

T

7.949 ln 10.857 10 3.632 10 249.842 317 478.531G T T T T T

− −

∆ = − − × + × + −
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0 3 2 5 1
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32.131 ln 2.092 10 10.879 10 449.179 299 900.158G T T T T T

− −

∆ = − − × + × + −
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− −

∆ = − + × − × − +
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0 –63 899.838 –335 056.904 –317 478.531 –299 900.158 –  0.000 0.000 0.000 

100 –53 010.638 –330 006.504 –292 494.331 –254 982.258 –  –1 914.369 –5 743.108 –13 400.585 

200 –42 121.438 –324 956.104 –267 510.131 –210 064.358 –  –3 828.738 –11 486.215 –26 801.169 

300 –31 232.238 –319 905.704 –242 525.931 –165 146.458 –  –5 743.108 –17 229.323 –40 201.754 

400 –20 343.038 –314 855.304 –217 541.731 –120 228.558 –  –7 657.477 –22 972.431 –53 602.339 

500 –9 453.838 –309 804.904 –192 557.531 –75 310.658 9 453.839  –9 571.846 –28 715.539 –67 002.924 

600 1 435.362 –304 754.504 –167 573.331 –30 392.758 –1 435.361  –11 486.215 –34 458.646 –80 403.508 

700 – –299 704.104 –142 589.131 14 525.142 –12 324.561  –13 400.585 –40 201.754 –93 804.093 

800 – –294 653.704 –117 604.931 – –23 213.761  –15 314.954 –45 944.862 –107 204.678 

900 – –289 603.304 –92 620.731 – –34 102.961  –17 229.323 –51 687.970 –120 605.263 

1000 – –284 552.904 –67 636.531 – –44 992.161  –19 143.692 –57 431.077 –134 005.847 

1100 – –279 502.504 –42 652.331 – –55 881.361  –21 058.062 –63 174.185 –147 406.432 

1200 – –274 452.104 –17 668.131 – –66 770.561  –22 972.431 –68 917.293 –160 807.017 

1300 – –269 401.704 7 316.069 – –77 659.761  –24 886.800 –74 660.401 –174 207.601 
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Fig.1  Relation diagram of Gibbs’ function and temperatures 

including oxygen pressure 
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Fig.2 XRD pattern of reactive synthesized Ag/CuO composites 
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Abstract: Gibbs’ function of metal oxide from the reaction between elements as well as sub-metal oxides and 1 mol oxygen in Ag/CuO 

composites by reactive synthesis was calculated thermodynamically; through the calculation, the relation diagram was drawn for Gibbs’ 

function and temperature. Considering oxygen pressure influencing the reaction greatly, the oxygen pressure line with temperature change 

was also drawn in the diagram above. Results show that the reactions between Ag and O

2

, and Cu

2

O and O

2

 are reversible, whose 

temperature for reversible transition are 586.818 K and 667.663 K, respectively. The oxygen pressure is important for decomposition of 

metal oxides: the lower the oxygen pressure is, the more easily the oxides decompose. The reactive synthesis sintering technology of 

Ag/CuO composite was determined by thermodynamic analysis. 

Key words: Ag/CuO; composites; reactive synthesis; Gibbs’ function 
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