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Table 1 Gibbs free energies of complexation pathways for Fe*t at 25 C

ST AG'/ (k] /mol)
[Fe(H,0),1*" +NO; <[Fe(H,0);(NO,]*" +H,0 —64. 0
[Fe(H,0),1*" +ClI” =[Fe(H,0),CI]*" +H,0 —116. 6
[Fe(H,O)1** +2CI~ <cis[Fe(H,0),(Ch, ] +2H,0 —231 1
[Fe(H,0);1*" +2CI~ <trans-[Fe(H,O,(CD,]" +2H,0 —220. 4
[Fe(H,O;1** +S0% <[Fe(H,O, (SO ] +2H,0 —227. 0
[Fe(H,0,1*" +250% <[Fe(H,0),(S0,),] +4H,0 —404. 3
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Table 2 Hydrolysis equilibrium constants of Fe* in NaNO, solution at 25 C

I/(mol/L) 1gK | , 1gK | , 1gK, , IgK; , 1gK 5 34
0. 10 —2. 60 —5. 36 —3 43 —4. 28 —54. 88
0. 101 —2. 5140. 05 —5. 1540 01 —2. 8140. 02 —3. 8140, 07 —52 9440 01
0. 50 —2. 74 —5. 20 —3. 19 —5. 24 —57. 28
0. 502 —2.7040. 07 —5 1140 03 —2.91+0 01 —5.0240. 05 —56. 38+0. 06
0. 748 —2.72+0. 08 —4 9440, 04 —2 96+0. 04 —5. 82+0. 07 —56. 86+0. 05
1. 00 —2.70 —4. 69 —2.90 —6. 54 —56. 58
1. 010 —2.7240. 07 —4, 7340, 02 —3.02£0 02 —6. 6340. 08 —56.97+0. 05
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Table 3 Hydrolysis equilibrium constant of iron (][ ) in NaCl
medium at 25 C

I/(mol/L)| IgK, IgK, , 1gK, , 1gK, , 1gK , 3,
01 —2. 66 —5. 45 —3.47 —4. 43 —55. 59
0.5 —3. 05 —5. 68 —3. 42 —5. 98 —60. 81
1.0 —3 33 —5. 65 —3. 34 —8 02 —63. 63
2.0 —3.76 —25. 40 —3. 20 — —67. 10
3.0 —4. 14 —25. 07 —3. 05 — —69. 69
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HIIE R, X5 Dousma ™ BYSEIE T AW 4. 2015 4,
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(2) pH & H 55 R0

1996 4, Bigham'™™ fiy %8 i ¥k BF 55 % 88 T 7
pH N 2 5~4. 0 AR XN, SOT &5 54
— PR AR AR VT — i B A2 A1 (Schwert
mannite, Fe;Og; (OH);SO,). 2004 4£, Regens-
purg ™ B BF 5T £ W1 SOT il i XU A7 (Fe-O-
SO,-O-Fe) # &3 HRS AWM MmIKEH D,
BOHLAE MR AR, S5 2R T p-FeOCOH), JFH
KGR A AR T HOP R pH 38 %: (1) pH<C2
f, Fe'" FE L FeSO! Bl WAFAE . 10l K it ;
(2) £ 2. 5<<pH<T4 5 f, FFifi 426 0E
B (3) pH>4. 5B, OH 5 E5. f§im FIK K
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THEH RS2 A E 2, BRFRZEATIR
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B0 — B M. Khoe™ (1988) 5 Millero™"
(1995) 435I3H5H 1gk, WME R L 53, 258, S5
HEER R RN 2SS (BTE 1gk, WA H L Jay-
son'™ (lgk,=3. 23) 5 Millero"*"! (lgk, =3 45)
FEXT—3, RAERFEA & 2 AR 75 kit
BRRERER A B Fe' K i w805 e A w5 (1
FUI B A 5T 3 AR A0 A [ S 3 2R TR A 2 2RR
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FHOOIIR IR AR G — 1 S 56 R R b R R
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Table 4 Hydrolysis and complexation equilibrium constants of

(13

iron (III) in sulfate media at 25 C

I/(mol/L) |1gK, , |lgK,, |1gK,, | lgk, | lgk, | Reference
0 —2.19|—5 67| —2 95| 392 | 5 42 [69]
01 —2. 63|—6 33| —2 95| 259 | 3. 65 [69]
0.2 —2.72|—6 47| —2 95| 2.32 | 3. 28 [69]
0.5 —2.79|—6. 57| —2 95| 2 11 | 3 01 [69]
06 —2.79|—6. 57| —2 95| 2 12 | 3.03 [69]
L0 —2.72|—6. 47| —2 95| 2.32 | 329 [69]
L0 —2.84| — |—2.88| 232 | 383 [68]
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Table 5 Hydrolysis equilibrium constants of iron (III) in

different media at 25 ‘C

I/(mol/L) | A | 1gK,, | 1gK,, | 1gK,, Reference
NaNO, | —2 60 | —5 36 | —3. 43 [21]
01 NaCl | —2 66 | —5 45 | —3.47 [21]
Na,SO, | —2 63| —6.33 | —2 95 [69]
NaNO, | —2 74 | —5 20| —3. 19 [21]
05 NaCl | —3.05| —5 68| —3 42 [21]
Na,SO, | —2.79 | —6.57 | —2 95 [69]
NaNO; | —2 70 | —4. 69 | —2 90 [21]
L0 NaCl | —3.33 | —5 65| —3. 34 [21]
Na,SO, | —2. 72| —6.47 | —2. 95 [69]
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B, AN FF R AR

(3) SO i Bk FL 7 5 Fe' ™ 454 il K
fift, FEERAE Fe' K fif 1) i A2, FE4FE 1) pH S
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Literature Review on Influence of Chloride, Sulfate, and Nitrate lons on Hydrolysis

Equilibrium of Ferric Ions

ZHANG Qian-Yong™

(College of Chemistry and Chemical Engineering, Xinjiang Normal University, Urumgqi 830054, China)

Abstract

LI Gui-Xin

The 2024 high school chemistry textbook revised the “inquiry experiment on hy-

drolysis of ferric chloride” to the “inquiry experiment on hydrolysis of ferrous sulfate”. This

study reviews domestic and international literature to explore the mechanisms by which chloride

ions and sulfate ions influence the hydrolysis equilibrium of ferric ions. Findings reveal that chlo-

ride ions inhibit iron (III) hydrolysis through coordination interactions, causing abnormal solu-

tion coloration due to yellow complex formation that obscures direct observation of experimental

phenomena. Conversely, sulfate ions—despite stronger coordination ability—form pale (nearly

colorless) complexes and promote iron (III) precipitation. Therefore, substituting ferric sulfate

for ferric chloride avoids color interference, better meeting the requirements of teaching observa-

tion and experimental design. This study provides theoretical support for textbook revision and

deepens the understanding of anion effects on the hydrolysis behavior of ferric ions.
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ferric ions; hydrolysis equilibrium; coordination effect; anion effect



