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, ( ) H5PO,4 pH 3.0,
Lindsay MnO> 30 min Eh,
Mn** MOz (g + 2H" < 0,025 b :
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80 , Mengel  Kirkby 2
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Table 1 Effect of concentration of HC1, HNO; and H,SO, on solubility of MnO,

"
H* ion strength (mol L~ 1) o Eh (mV) P+ pe Mn® in solution (Mn,g kg™ ' MnO,)
Hd
0.001 3.1 567 12.7 0cY
001 2.00 609 12.3 0.02¢
Q1 1.02 614 11. 1 0.06 ¢
Q5 <1 616 — 0.57b
10 <1 21 — 2.64a
HNO3;
0. 001 3.21 598 13.3 0c
0.01 2.02 626 12.6 0.0l ¢
0.1 0.98 43 11.9 0.07 ¢
0.5 <1 732 — 0.45b
1.0 <1 716 — 1.24b
H,S0,
0. 001 2.80 600 13. 00 0c
0.01 2.05 41 12.9 0.03¢
0.1 1.04 666 12.3 0.06 ¢
0.5 <1 733 — 0.52b
1.0 <1 M6 — 0.89b
1) (p< 0. 05) Means with the same letter in each column are not significantly different at p < Q 05
\ Mn** 9 485 anol™ !, E° (]
(1 HY 0.5 A B.95x10°
mol L™ " Mn** H* ]HK_[MnﬁT] [_Cl ]?I—f 13]); 28~ Ho®
0.1lmol ™" | Mn** H K= [MnOz][H*z] i czr I 8.42x 106
1.Omol L” ' ,HCI Mn** ,[CL] [H,0] [MnO,] 1
HNO; 2 H>S04 3 HCl )
Mn?* cl [Mn®* |= 8.42x 10" 9 CI" | H* |*
~8x 107 °[Cl” |°[H" ]*
MnO»HC1 [HCI] = 1.0, [H']=[CI]=1.0 |,
MnO,+ 4H* + 2¢” = Mn®* + 2H,0 =+ L2V [Mn* ]= 8x 10" mol L'
+ 20 = CL+ 2e” = - 1.36V [HCj=0.1
MnO,+ 4H* + 2C1° = Mi?* + 2H,0+ (I, FE°= — 0. 15V [Mn* ]= 8x 10~ °x 10" *x 10~ *
= 8x 10" 2 mol L™
AG°= — RT 1nK= — nFE° MnO=HCI , HC1 10 ,
= - 2x9.5% (- 0.15) oy Mn** Mn®* 10°
=28.95 k] mol” '= 28.95x 10° J mol" ! HCl 0.1mol L”" Mn*
L AGP R :  HC 0.1mol L™ ,Mn®*
8314 mol 'K~ L, T (K, 8x10 “mol L7 ,
298K), In . K 30 min,
. n , F , Mn* MO,
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Hoien .22 pH MnO:
pH , Cl” MnO, KCl KBr  KI
MnO, 2 ,KI
, — MnO , KCI , KBr
MnO»-H,0 , MnO, Mn®* ,
KI MnO,
MnO, + 4H*= Mo + 2H,0 pH5 0.1 mol L7 'KI Mn™
pH< 3.5 pH KCl Mn®* 12 500
: H>0 ., KBr 6250  KI MO,
MnO, H,0 pH , pH 5 0.5mol L™, pH 3 0.1
pH , mol L™ pH ,KCl Mn®*
( NO,™ Fe* ) , M0, ) pH ,KI
oH 1 ) (0.1 mol L™ ")
,pH Eh MnO; pH3~ 5 , KCl
, pH , Eh pH+ pe MnO, ,
2 pH Eh  MnO;
Table 2 Redudion of MnO, by halides varying in concentration and pH
pH'5 pH 3
Halide conc. (mol L) Eh (mV) Mn reduced (Hg g™ ') Eh (mV) Mn reduced (Hg g™ )
KCl
0. 001 94 0 1060 0
0.01 927 0 1067 0
0.1 935 0.03 1 066 0.04
0.5 941 0.07 1 068 0.10
1.0 931 0.18 1057 0.23
KBr
0. 001 94 0.00 1010 0
0.01 945 0.04 1002 0. 04
0.1 92 0.06 990 0.07
0.5 917 0.10 965 0.55
1.0 921 0.31 952 2.73
KI
0. 001 788 0.39 9% 0.85
0.01 663 65 756 255
0.1 566 375 558 AD
0.5 476 ADY 498 AD
1.0 476 ADV 470 AD
1) AD: All dissovled

(1) Tu S. Effects of KCl on solubiity and bioactivity of Mn in soil and some relations of bimessite in the presence of some Mn compounds. Ph. D. Disserta-

tion, Univ. of Manitoba, 1993
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EFFECT OF ACIDS AND REDUCTANTS ON SOLUBILITY OF MANGANESE DIOXIDE

Tu Shihua
(Key Lab o Agriaulturdl Resources and Erwironment in the Upper Reaches f Yangize Rwer, Ministry  Agricdiure, Sol and
Feaulze Institwe o SichuanAcademy o Agriaulivrdl Saences, Chengdu 610066, China)

Abstract Owing to the fact that Mn availabilty in soils varying in pH and Eh, the values of available Mn detemined
through soil tests tend to be an irreliable indicator for the adual Mn availability to crops in the field. In literature, however,
there is some incorrect interpretation and confusion in discussion of the relationships between soil pfH and Mn availability. This
study examined the solubility of manganese dioxide, in the form of bimessite (Mn0O,) , in three acids (HCl, HNO; and H,S0,)
varying in concentration and its mechanism, and the reduction powers of three halides (KCl, KBr and KI) under two different pH
conditions. The effect of pH on the solubility of MnO, was elucidated in theory and experiment.

Results showed that MnO, cwuld be dissolved instantly by HCI high in concentration. In concentrated HNO5 and H,S0,,
however, this was not obseved. A process of redudion by water took place slowly in the two acids and the reaction was still not
completed in a twe- year standing. When the three acids were low in concentration, none noticeably dissolved the MnO, with the
H* jon strength < 0.5 mol L™ '. HCI significantly dissolved much more MnO, than HNOs or HSOs when the H* ion strength
reached > 1. Omol L™ . The reduction powers of the three halides were observed as KI> KBr> KCl and further enhanced by a
decrease in pH and an increase in concentration. KCI had a very weak reducing power a pH> 3, while KI showed a very strong
reducing power even a the very low concentration (0. 001 mol L™ ") regardless of pHs under the test. The above results further
indicate that H* per se, regardless of its concentration, camnot reduce MnO, in the absence of reductant or ™= donor. On the
oontrary, MnO, can be reduced in large quantity in the presence of strong redudant even a a highe pH. Low Eh and pH are
most favorable to redudion of MnO, to Mn2* .

Key words Manganese; Manganese diaxide; pH; Eh; Reduction



