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The Generalized Oxidation and Reduction
Reactions in Soil Chemistry
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Abstract: The generalized oxidation and reduction reaction includes acid-base reaction, precipitation reac-

tion , coordination reaction and ordinarry oxidation reduction reaction. Some properties of those reactions are

explained by new theory of generalized oxidation and reduction.
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HERN . XERMEE T AR TN .
B anAE + R W, FER IR T AT LAY, FeS
TUVE, FeS FM R EERAR , (BAT AT LAFAAE AT P4 :
FeS=Fe?* + $*~ (2-1)
1E b= R 2[R i Fe, B
Fe + FeS=Fe’* + >~ + Fe (2-2)
(2- D)2 -2) RS =R S 2 R,
EIX A (2 - 2) AT A AR — 1 T A 1t 19 Bt 2
BL, B2 BT LAB B3R P2 RN
IEAR : FeS + 2e™ = Fe(,) + S~
$Q9=-0.916 V
itk : Fe(y) = Fe&?* + 2~
$© = - 0.409 V'3
$Qm FRIHE H .
© _ ¢0
» = n(()?bof59 2¢\}) (2-3)
Hpn=2,K,=6.3x10""8,6©=-0.409 V
BT S MWREEZ BB e , 76 L3R W
WHAE T3 T4
H,S <H* + HS~ pK$ =6.88
HS-<=H* + $*~ pKQ =14.15
A4 S~ MR RR R :

C(82") = K Ko g;g;?; (2-4)
HRRERRAS AR, TEAR 0 H R T 27 0

RT _
$,= ?‘@—n—FlnC(S2 )/ CO

IgK

C(H,S)/C®
C*(H*)/C©

C(H,S)/ O
- -0.294-0.0296V1g&%

TR ER AR FR R
¢_=-0.409V+0.0296VIgC(Fe**)/C®
(2-6)

=-0916V-0.096VIgK, *Kp*

(2-5)

HE B E .
E=¢,-¢_
C(H,8)/ CO-C(F* )/ CO
C*(H*)/C®

=0.115V-0.0296 Vg

2-7

AR (2 - 1) OB A AT, BPAREE KW
Fe?* YRBE , R A Z0UH -

¢, >0_ (2-8)

H(2-5)H, H W K, HyS WK BE /)N, #B

Sff ¢, WK, B FIT FeS MM
RTEF RALART AR T EU SR, (2 - 7) W]

/_%[;:
2+ _E-0.115V
pFe™™ = 0.0206 V +2pH - pH,S (2-9)
SUERHE FT 5 HY, HS WER KR
11,

pFe?* =2pH-3.52 - pH,S (2-10)
R L EAHME,H(2 - 9) MY HEE S H M
e

IV P B DT TE VAR SO T LA AT 2840
I AT

EEWN N SRR R O &, 51 H H
e r B, SR AT - SV VR TP DO VE I A B 0 A, B
WL, T BLE

3 XTIEBRRPESUN XELEFERE

TIEP B RO RREVY By , REEEAE R
FRENEEEGE, BN S & RS FR MR
EY . XERAE Y TR = mAIEY
FAT LR MR, FLALAb &9 BITE B B 2 —
AT SCRAGR R R

T SRR fEE , A5 AR R T# A 7 ED-
TA F R PR FATUL . E RN AT ARIR AN

F?* +Y>~ =FeY  IgK;=14.33 (3-1)

K Y2~ FR EDTA WM EF. ERMR
AR T IER, B S R AR R Y

Fe + Fe** + Y?~ =FeY + Fe (3-2)

(3 - 2) BB — A R B, B

IE#:Fe?* +2e™ =Fe

$Q = -0.409V
ik :Fe + Y2~ = FeY +2e”
$©=-0.853V

PO Hy 1gK;, 69, I (2 - 3) X IHE AL

524, 45 EDTA BB ] DL —A4H
S :

Cu®* +Y2"=CuY  1gK;=18.7

Bl :Cu+ C?* + Y2~ =CuY + Cu

I :C®* +2e” =Cu

$9=0.167V
ik :Cu+ Y>™ =CuY +2e”
$© = -0.387V
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] E 3 P AR EE R B 3 E©(Cu) = 0.554 V, T8k
FLML PR E R B 3 E© (Fe) = 0.444 V. FEFRHESR
HF,C*t 5 Y RN REELE Fet 5 Y2 R
BRBZ ., AL, 7EAHE pH E, Y2~ MR EE S
AR, G5 Y RN EAWESHE LA
R 2 Y R A A R B 9 s T A
o TEXMIEM TEAERMLAES o KM, M
Fet RETEBEGYHNE,

BT Y- WRERZ H W2, 7T LG IR FeS UL
VeV MR AL BE v, B BB (RSB 5
Fe* ,Y*" ,H* R RN (R TR, HALE)
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JE R o
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PRI R AR R T S B 5 . HoH 4R B K AR 2
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FEBE S, T EAUH AP KSR TS

AP KRS R T B — RV R A .
X AR [T R A BRI b A - A R R

AB* + H,O==Al(OH)** +H*

KV =5.02 (4-1)
AI(OH)?* + H,0==AI(OH); +H"

K>, =9.30 (4-2)
AI(OH);" + H,0=Al(OH); + H*

pK; =14.99 (4-3)
Al(OH)S + H,0=AI(OH); +H*

pK,=23.33 (4-4)

XFF (4 - 1) RO, BARINT ROBLES , F A B AE
(AP VIES i

LH, + AP+ + Hy0=AI(OH)2* + H* + L H,

2 2

A2, A

AP + H,0+ e"=Al(OH)?* + %Hz
$Q 1= -0.297V

ﬁ"f&:%HzF‘H+ e

$© ,=0.00V
Hr Q1 69 pK,, (2 -3) R,
XF(4-2),(4-3),(4-4) R, MR RIAL
P, A4S B AR L F AR FR

$Q,=-0.551V
$Q 5= -0.887 V
$Q 4= -1.38V

TR ARV FE A ER A2 0.00 V. ZEZli7KHf, pH =
7,5 H, WS 8 — e R SRR, B BERTRE A
KIHER, gk AR EHEA -0.414 V.

fEdiK B R AL TARERSE, RE (4

- D)RNBER A, TEHE pH EAMF T YR? X F#E
o T BRI A

#i4n pH=5BF, Bl C(H*) =107 5mol - L~ 1% F

R (4-1) BRI BC R

_[AI(OH)?** ]-[H*]
K = AR ]
REZRZ: 1ioyi:har7di8)

. [AP*] [H*]_ 10° oo
i aom? ]~ ko ~10-5e =10
YR REET R 2
RT,  [AP*]

¢+,1=¢@,1+nFln|:Al(OH)2+:|

= - 0.207 4+ 2002V 2

= -0.29V
] B AT
¢+,2:¢+,3:¢+,4:0-296V
FRITHE R

DA oK fife B IO Ay v b SR, 7 AH [R] pH B B
HOIEAR B AER A . Tk RS , TR SR Y
R S IO AR AR [R], 7EAH [R] pH {E T 2 A #bh S840
S XA TEHAR T . TEAR HE FRE S5 T LA R R IR B
i

B — 7K A SONE (Bl S DLt — ) =

A* +H,0=A0H +H*

EIJ:%H2+A+ +H,0=AOH + H* +%H2

HOK -8 BN K, , A R G R AR R 3 5]
b, HERRIAHIE:

EM:A" +H,0+ ™ = AOH™ + 2 H,

ﬁ*&'%Hz =H* +e”
RyERESTRF A3
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8, =99+ K, [1&8;1]] [4 P(H,) = PO]
(4-5)
B Ink, = PP g g0 - Rl
SO L
$, nFanh+¢ +iT1n [E;“(;H]]
= ki o) + 90 (X k= A,
=Mn[H ]+ ($2=00V)
=Xl In[H* ]
_ 23RT,

B LS 24 pH — g B, [R] P f e A H 3
WAETA]. A5 IEXT ZITRR « 22 U B B R AL, 3
1) 22 K fife S I # RS B it P S5O

B3R 155 FE B AR UL B ZEE RS R, 1E
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BF, =MW R,
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CO3~ + H,0==HCO; + OH" (4-7)

XALE—AT LEAR R N, B AR S
H
%Hz +CO%~ + HO=HCO; + OH™ + %Hz

B4, WE -
% . CO8™ +%HQF‘HCO3‘ e~ $9=-0.610V

EAR :H,0 + e~ <OH" +%H2 $O= _0.828V

X, CO3™ FE LB, BLA Ay —Fh B A
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