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Abstract

The potential-pH diagram for Sb-H,O system at 100, 150, 200 C have
been made using the available thermodynamic data, based on the criss &
Cobble correspondence principle, The results obtained in the present
study indicate that the stable region of antimony contracts and migrates
towards more negative potential and lower pH especially within the

alkali region when the temperature increases, As contrasted with the
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enlargment of the region referred to the ions of SbO37 and SbO;7, the
.region in which the antimony oxides of Sb,O; and Sb,0s are stable
contracts as well with temperature because the stability of antimony ions
increases with temperature, Eventually, the possibility for application
of antimony coating to protecting steels from corrosion has been discus-
sed with the diagram obtained in our study, '
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Pourbaix#y Y R FifR-S0e,

2 H*+ 2 e "——H., (a)
O+ 4H*+ 4e°——=2 H.,0 (b)
SbO7 +2H* + 26" —=5b0O7 + H,O <72
Sba Oy + 6H* + 6e”—=2Sb+3H,0 <8>
Sb,0, +4H++4¢ —=5b,0;+2H,0 . <10>

2HSbO, o <13>
25b07 +2H+—=S5b,0;+ H.O <{14>
256075 +2H+—Sb,0, + H,0 {162
SbO3 +4H* + 3¢ == <19>
2SbO5 +6H++ 46 —=Sb,0, + 3H,O - {20>
Sb+3H++ 3¢ —=SbH, {22>

* X ARP ourbaix U 03 R I A LS & IR (507 6 R
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Rbarn BRSEEMEFRY CGEMMET, HET. ARETS) 5% 0% %K.

Sgss (abs) m298KH~J'B’Jéﬁ'ﬂﬁ§/’R%%HEﬁ’ b-'%f“mfﬁlﬁfﬁﬁ% 1 Szaa (conv) iy
RFRD,
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S84 (conv) =43,5-46,5(Z-0,28m ) (5)
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®1 Sh—H.OBZRZVRHAIFEE
Table 1 Available thermodynamic data for species in the Sb-H,O system

Specice PPTIR $* (208 CofT or R, (T RPTY

J/mol J/mol.K J/mol.K I/mol K
O 0 45.48 22.32-+8.95X 10 °T 45.48
56204 ) -622800 122.9 79.84+71,5X107°T 122.9
6205 () -838100 125.0 45,77+240.6X1073T 125.0
Sp02¢®) | -344850 9 31°% arpt-B75°2 94 (abs)(3) 117.2
50 g ~513840 150.7 & arpt+Br5° 250 (abs)(3) 171.6
05602 aq) -407500 _ _ _
SbH3 g) 147500 232.7 79.7+18.7X107%T 232.7
Ha o) 0 130.5 21.3+3.26X107°T 130.5
02 (g) 0 204.9 29.9-4,18%X10°°T 204.9
H20(D -236960 70.02 75.40 70,02
OH~(aq) ~157140 -10.53 (42 @s4B:5°5 g4 (abs) 3 10.37
HY (4q) 0 0 €8 -20.0

%2 Sb—H.OBRENMREERRABETHITR T HHTEHEER

Table 2 Standard Gibbs energy change of reactions occurring

in system Sb—H,0O at varioys temperatyres

Reactions AG (T, )

No 25%C 100C 150C 200C
a 0 0 0 0 2
b 473930 450040 434640 416900
7 67970 58700 51820 41700
8 88070 72840 63390 54400
10 258660 250050 244820 239850
13 44680 51200 ® 55550 * 59880 *
‘14 170080 174890 181370 192320
16 47400 42260 40210 35930
19 129080 123850 122390 123350
20 306020 292300 284900 275710
22 -147550 -148290 -148850 -149440

®The values are calculated from reaction enthapy
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#3 Sbh—H.O#ZRFEREMHEMHET S5pH, FEHXER
Table 3 Equations between E, pH and activities for reactions in the

- system Sb—H,O

No. Reaction ‘ Temperature
25C 100C

e o E==-0,0591 pH-0.02951gpx E==-0,0740pH-0,03716Px >

b E=1,229-0.0591pH+-0.01481gP 0> =1.167-0.074pH~+0.01851gP o2

7 =0.353-0,0591pH+0,02958 E—::—g—”% =0,304-0,074pH-+ o_.0371ggtg::§
8 =0,152-0.0591pH =0.126-0.074pH

10 =0-671-0.0591pH © =0.,649-0,074pH

13 )

14 lgesb0, -)=-14,914-pH ' .. 18(Sb0;~)=-12,26+pH

16 16(Sb04-)=-4,16+4pH 18¢Sb0 5 ~)==-2,96-+pH

19 (E=0.446-0.0788pH+-0,01971g(Sb02-) )  E==0,428-}-0.024718(Sb0+-1-0.0987pH
20 ©t =0.794-0.0886PH-0,029515CS5h0, -3 ==0.758-0,111pH+-0,03718(5h04~)
S22 . =-0,510-0,0591pH-0.019716PsbH 4 =-0.513-0.0724pH-0.02471gP s u s

(continous)-
Temperature

No, 150C K 200C

a F==-0.0839pH-0.0421gPx 2 E==-0.,0939 H-0,0471Px s

b =1,127-0,0839 pH--0,02101gPO02 =1,088—0,0939pH~-0,023518P, 2

7 '=o.269-o.0339pn+0.o4215%‘;—% § =0.216—0.0939pH+0.047IgE§:—g::~;

8 —0.110-0,0830pH =0.094—0.0939pH

10 =0.635-0,0839pH =90,622-0,0939pH

13 ’

14 18(Sb0 4 ~3=-11.21+pH 18¢Sb0;-)=-10,634pH

16 16CSb0 4 ~)=-2,49+pH 18CSH0 ¢ - y=-1,99-4pH

19 Ex=0.423-0.112pH-0,02801g(Sh0 5 -) E=0,427-0.125pH-10.,03131g(5b0 ;-

20 =0,739-0.129pH~+0,0421¢5b04 -3 =0,715—0.141pH+4-0,047815(Sb0 4 -3

22 ==-0,515-0.0839pH-0.02818Pspnus =-0.517-0,0939pH-0.031318P s s

No,13. Sby04-+H,0=2HSH0,
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