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FHW—r38%, A pH 3.0 89 2N RACSE TR SAAR MR 12 B B0 0 8 B AL, Rk k=
TESASE, BN TIEST S &, WEARERERB P MALBESIR, B a-o Bk
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T 5L pH BEERA—EXFR (R TW) U, TENFZEBTERAGYIRRTIKE
T Sk ik A ATE BT B RIMBSEI AR, BAESE TKBESLSEE S WRFE,
ER—AAb 8 h KB ST L4 R A YRS s IR S E ARG T TTEL,
Flanst- 1L B T # K & E TR ey sh iRk B 2K &, SR R 00y 48 ZER
B, KBTS NI EE -+ 0.21 3T, THIER A9 —70 RN, ALE T 0.48 ZF3T; ALK
Mok o BB LRR, KESTWHIET S E&PIT& fthaE, ERMAVLER X
1% T, MEMAFYEE, TA&ESK 25%0
®x1 RAFGETLRPEZHESEHOSR

g |TE A (/100 5 4) T #0 E(%%)
y P
() CER)| ks | mos | mos sl 8 B hoslreslwesines

0 6.29 | 274 | 0.02 0.22 | 20.1 |35.6| S55.9 [0.04| 0.4 36.0] 63.7
ﬁ%ggi&ﬁi 1 6.20 | 263 0.41 5.23 1 31.1 |61.3) 98.0 |0.42] 5.3]31.7]62.6
3 5.96 { 241 | 1.11 15.8 31.2 | 64.8 | 112.9 [ 0.98 | 14.0 | 27.6 | 57.4

0 |7.50( 260| @ 0.57| 8.0 {28.4| 37.0 | — | 1.5|21.6]76.8

% 2 1 6.10] 225| 0.19 1.70| 22.3 [70.3] 94.5 [0.20| 1.8)23.6| 74.4
TER) 3 5.65| 216 9.38 7.59 | 25.7 |69.0|111.9 |[8.76 6.8 22.3]61.7

5 |5.55| 192 22.2 35.9 | 31.9 |78.6|168.6 | 13.2]21.3|18.9| 46.6

0 |5.54| 381 0.15 0.08 | 3.52|11.4] 15.2 [1.00| 0.5} 23.2]75.0

HTWEARE L 1 5.24 ] 170 { 11.1 3.00| — — | 43.3 |25.6] 6.9| — | —

3 4.95 (=116 | 14.7 6.30 - — 1124.9 | 11.8{ 5.0 — —_

0 5.80 | 287 ( 0.76 43.3 60.9 |89.8(194.8 {0.39(22.2(31.3|46.1
*%ﬂ!m;a’)! 1 5.58 | 165 | 44.3 65.0 95.1 | 86.6 | 291.0 | 15.2]22.3] 32.7 | 29.8
3 5.12 | 137 [ 91.9 127.9 | 151.8 | 78.8 | 450.4 | 20.4 | 28.4 33.7 ( 17.5

e HE
KEL 0 |7.30| 48| 0.21 6.12| 68.7 [368.3 | 443.3 |0.05| 1.4 15.5 83.1
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IWEW SN EE DA B EM(BSL T RLFHBE, 7B N, TR FREKEL,
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RIS ST Sk SR P I G LR AR N ALK L B84, XESBSS5H
TS RIREBE (21 BYER) A3 BRARIIR 1 PR HETEBN, 7T DUEE iR
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FHE T RBEREF—EXRo

2 RASELRILRAMFAREBALTR

+ @ | PETRRE | 1E5E | mALSE REEE & MM AR
% H/1005:4)| FBIA (/10051 g ro0 oo (5 /1005.5)
1:0 0 0.02 - 0.2 11.9
P 2o 1:0 200 67.5 386 175
(Bt : 1:1 200 53.5 32.4 165
1:3 200 23.9 20.1 119
1:0 150 23.3 19.4 120
ﬁ%’%ﬁﬁﬁ) 7.36 1:1 150 15.6 11.6 134
1:3 150 8.4 5.0 168
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HE6 UL, MEBBEFEE —EHEW S~ BT, XRHME —B/KTR L Rk 8
BAYDOEEERER, HTRIEX—&, NHTHE KL%, A3 a8 i aic
NEEEEEL, B R R/KUEERBEREEL, hn 1 % WA MEORFr — B BGE R RE, 2 BUAR
FEA NaS, FELEEFY oH | 7.0 + 0.1, AP HEFAMRBEST S, R ATE 3,
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(/10058 E) | (BABF/O0RL) | (w100 +) Py
0 50.9 26.1
10 18.7 9.6
SRR 195 20 5.8 3.0
30 1.9 1.0
U 72.9 21.0
10 50.3 14.5
el AR 348 - 03 s
30 12.1 3.5
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E=EF pH 89w, £ pH3—7 WTEE N, KASUKET &S &I bk pH
BRI A K (SR 4) 303 ERR(pH 7.0)FI T RR(pH 2.9), WAL h—2E, 3T HE & e
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%4 FFpH G TEREETESNSRE
Wk B (B3 /10058 +) I & 8 2 K (%)
+ = pH
KES RS | BAS | TES | S & | KBS | RS | #®65 PUE:
7.1 | 0.06 | 1.52 | 5.47 | 205 |36.5 | 0.16 | 4.16 | 14.6 80.8
s | 50 | 092 | 301 |19 | 317 |47.0 | 0.89 | 6.0 | 253 67.5
x#8+ | s.0 | 9.86 | 4.00 |13.7 | 143 41,9 {235 | 9.60 | 32.7 34.1
BB | 39 1138 | 6.25 {1500 4.95|40.0 |345 [1s.6 | 37.5 12.4
2.9 2001 | s5.50 |12.5 420 42.3 |47.5 |13.0 | 29.6 9.9
70 | 179 | 0.31 {163 [1ns (33 1.35 | 0.23 | 12.3 86. 4
6.1 | 7.71 | 2.25 |21.3 |12 133 5.80 | 1.69 | 16.0 76.6
rh ki
SEEE | s 22 | 920 {216 | 880 (142 16.3 | 6.48 | 15.2 62.0
4.0 [38.4 [33.0 |24.0 | 64.6 l160 24.0 {20.6 | 15.0 40.4
2.9 |ss.0 |42.0 |26.0 | 97.0 |20 25.0 |19.1 | 11.8 44.1
7.0 0.12 0.20 3.45 | 0.73(D)| 4.5(D)| 2.67 4.44 | 6. 7)(D| (16.2)()
6.t | 0.72 | o0.64 | s5.85 [3.390)| 10.6(»)| 6.79 | 6.04 | s5.2 (| 32.0 (D)
%’!ﬁi s.2 | 112 | 1.58 | 9.30 | 8.00|20.0 | s.60 | 7.90 | 46.5 40.0
4.0 | 2.42 | 1.98 |14.2 5.90 | 24.5 | 9.88 | 8.08 | 58.0 24.1
3.1 | 3.03 | 1.74 |17.3 s.a3)27.5 |10 | 6.33 | 62.9 19.7
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% Fe(OH), BITFETER, pFe™ I pH MIEEMXT A TRER:
pFet* = 2pH — 4 (1)

182 i TF3HR % TF Fe(OH), RO BERAIM I RA—Z, BB X R 7 X 1079, BEXH
2.5 X 107207 En W CAZEP A NSRS, ITLL LR o (ERMEME; B 1 RE 2 PR
Fe(OH), ¥EBEIE#iEmg e ERARMA Ponnamperuma® #y¥kfE 10.8, BMEEHATERA
6.4 X 1078, Foiw ¢ fHAK/NNT, H— BT LAH EY, 8D 40 R b WSk B TR 2 B
Fi1 Fe(OH), M ERFTEH, RlE®HE— pH $47, USKKREUSTHAOFES T
BB R ERNHER.

FeS MIEMRES pH MEXERERNR R, RAXNXEWT HS MBS, 1£:5%
)5, N i% [Fet*] = [s77] + [HS™] + [HS]o W RS HE X ARE Pl , T H Tl
/g

[Fe**]? = K";{ (KK + Ky[H*] + [H]?) (2)

152

A K, 9 FeS HIBE IR, K1 Tl K, 508 H,S=H* + HS™ 1 HS™ === H* +
+ ST IR S, AR XEEEM(ED K, =37 X 1077, K; =91 X 107%, K,=
= 1.2 X 107°%) RAK(2), A3 :

[Fet*]? =34 X 10°(1.1 X 1072 4 9.1 X 10~*[H*] 4+ [H*]?) (3)

B 1 FAy FeS HMRERMBAROGIEH, TUFH, £ pH 55 UTH,R(3) &
EEAS—FHEMB T AR, AMEHZE— oH 20, UEEFRELNKZE—
B E B pH EBEN, S HEAHEMER, MEFKRE— pH BN TR ENK
EE W/ AT — &K,

ME 1 8RR LSPX T L iKW K B 5 pH 155K, TUSHIFHA
pHIEERBR . 4 pH MIE 5—5.5 LA LN, H&ZE— pH AL pFe™™ RUIAN S ZEHE
BT 1, B8 1 /808 0.7—0.9)  1E pH BUEN , B /M £, LR HRISCER
W EHIER, N T FeS HEiREM Fe(OH), HiRIEZ M, {HEEF— pHN,&£4
HIMAP KIS LS BAZERK, Hrh b iE B EKBE L e £, TURM, X
WERSHEKESUSEAWNEERE, FTRUTBHMMRCARER, RMIET
TR, SN DAUERMKE L, SeikoR A E i SRR G g L ImEE
VIETER ST, REET LB MARESR F® MBI BSMELBERE, FMA
ARIEH NaS, FWEFREN pH, FEESTHEIFE, FRUKERPHTS, P
AR THE 2

A LAE L, BRSO R 5 B 1 A g AR BE I AREL, AT AR S B4 pH TEBIEAT
ER, £ pHMN 5—5.5 LA LR, pFe*™ M1 pH MXRTUR—KHBRNKTR:

pFe*t* = 1.47pH — 4.88 (4)

ENfF%ZE— pH BLIK, pFet* #%EE 0.7 PHNAL, ARWEER L LAEE A
B DAW ERTR, RN BIEE L TR R —8, EARRNAET, EE&MBEtee LFm
HTEUA BHF B MBS S TSRS E, BN hENBRLE, SRETILAEUEE
R RAc s TR ko L kRS L J iR,
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5.
1 oFe:$=1:0
* Fe:S=1:0.5
4\.
Tﬂ x Fe:S=1:1
a aFe:5=1:2
3.
Oem = =Ogg-= =" 7 2"
X
2 3 =2 5 3 7

H 2 XBESEHS pH HXRALRR)

NTF—NE R EIRER, BWKESTHREENWRRELRS T, RIS T ESNA
WS WA BEOTE A, /KRS TR RS MU X TS A S Z M, #L T — b
R, T BT BT IR AR R, &, SCE SR TR 3R i 2 M 50 Pk bh i & W
MR, {EEE 1 FNE 2 MHERIA,KESTESNERS pH B E14E3%, 4 514E pH 5-
% 5—5.5 i,

x5 MENEHANERE

Chr) X B R’ %5 e s SO
1 0.40 0.81 7.50 7.90 16.61
AT % 4 0.32 0.81 9.87 5.32 16.32
8 0.32 0.51 10.1 5.00 15.93
1 0.08 0.41 1.72 1.80 4.01
&%g%ﬁﬁ@i 4 0.08 0.41 2.46 1.31 4.26
' 8 0.08 0.41 2.48 1.30 4.27

(Z) BT HEE, £MESWSZ MOFEEBENM MERR, XL E B
BARUIRE (K 5)o RBRNAKIKLIBAS a-o BRUEMRCERPRLE, Dk
FRES RBEEESLE, RETERBE KA TRERRR M, Fl&MHES
MR, #5KH, BTIESA/KESRRESOEL, E— N REKPE, miss
SRR ERTE—ENM, BEM/NY G B E3RE|Bl, Bloomfield™ fEHF
AL M S SRS & R B, AR B LIRER, 7T LA, A TSI 8k m TTlE
RN, TN N E SRS,
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M., IEEREIAEHRSL

BRARIEA SRR, BT — T XS 7T BREIAE 1 B o

(—) HHYZMERAPD, L fich B S0, R, BREKE
SESREBREMEANRFRENTAISZE D, AITURE, ERES2HEOEIR
B — AR Bk B AP A/KRE L rh , 24 pH KAOTE 6 DA kBT, /K52 T 8K #S T3 E A0 FT BB ML
FKo 1HE, Y pHMIE 5 LATH 4 SIER L L BWP MAKRESF BOFNLERMAHERT,
KRESUEREA AT AF2—. BE, BEE S, XFERRNIHEST,37KER
LR E R MR R RN, :

(=) #BIRER(R 6)RY, WEE FEE FRMIERAF BRI ST - ROE TR
B i, B LM WS B F- R MA T UL R B F L B RBMERE TR HGR 6 s9b kR
ETHRRNE: DBeRMSE TR, MARRER FeSO, B, M 15 5 8F, RIER+
WERFFE , Fht— 3 R BRI B RS ), MRBERIIR 1 fk 4 6944
HRER FEFRLEFAT, RO RBSLKT AR ESFE w25, 60 2—3 FEY
B, XA R A A/KAS L TR B F ek, N & — A AR MR R, £
T4E pH 6 LA E8—RKIS 1p , B A R EE R M E N , i TRBS TSR B/,
X 75 T A R T BB AR BLR Ko

%6 WHMFHFRLPFRFIRMER

RaE
(EY i;
1003+

AT HE
(i)

RAT

(B4R
1007+

&

:

R

(LR
100354

4

RATEE
RESE

EE8 s
T(%)
Ik

BRpslsh
A+
Bapt)

8.82

0.25
0.50
1.00
2.00
4.00

2.13
2.41
3.10
3.44
5.17

2.19
3.20
3.52
3.67
5.43

97
75
88
94
95

91
91
82
88
96

ALk
|t
(s 1)

0.25
0.50
1.00
2.00
4.00

1.58
2.24
3.10
3.47
4.83

1.32
2.22
2.85
3.23
4.61

120
101
109
107
105

70
72
78
89
81

AR ok
e

Ghrab 2t
Rt

2.5
5.0
10.0
20.0

4.14
5.17
6.89
7.93

4.39
5.17
6.38
6.80

94
100
105
117

71
83
73
65

M

100

81

* BRARI

** R - B AR AR X

() B pH W4 Fh AT Sk 2 M RO - 5 A8°F b 2 ek 1, BT DAE P 07 ek /K Fd
+, ARER MR AERN T S A/KE SRS SRS ENERE —EE S
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REFHRLEHEBPERAREERARE RFAETHR, b d S0
FRTUEFEHZ —, BRE—NMERF—PHENMAE, U8, EFEKELH, & T
pH i 5 T 7] 68 5| AERI L SR Z , b B AR AR A 55— F o

AR =

KT LR BT S S /KBS s, RS, KA SRS, IR T &S 2
HeF AR R RER,

EXR NS AR ILEN—R/RRE L, KEST S MR sk AR /N, 5
BELEBEM 1% AT 0.5—1.5% ; EMA S RAFILE G, SRR SRS M,
HAGAB WS EEM 2020 Lo #ASUSRETIBER/N, #5458 5 &K 16—
36%, .

RIBAT & Z 3| LIRAG B FRIE, itk ER pH MM, —A% pH &K, 1
BAETVHRERS HEERT pH 40, HEXEK, EEELGT, RBSUSKTEGE R
i 2—3 TR, IR SRR FT DA S | RE 45 U B AESES T80

KBTS RE pH BH4E35, 1 pH 5—5.5 DL LI, E%kTE—/ pH B pFett
& ZE 0.7—0.9 AL 7 pH BUERR, pH-pFet™ MSEMP BN, S0 pH-pFett #&
BINIE AT FeS F1 Fe(OH), RIERIREEZ R,

A FhTY AT 8% 2 M BOFd 16 5K BE AR 24 bR , —ARTE I/ P9 B 5K 2P 18
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STUDIES ON OXIDATION-REDUCTION PROCESSES
IN PADDY SOILS

VII. FORMS OF THE FERROUS IRON

Bao Hsio-ming, Liv Cur-kuane, Wu Cuun anp YU Tien-JeN

(Institute of Soil Science, Academtia Sinica)

(SumMARY)

In the present study, the ferrous iron in paddy soils was classified and determined
separately into four forms, namely, water-soluble, exchangeable, complexed and precipi-
tated. Laboratory experiments were also made to elucidate their interrelationships with
regard to amount, transformation and factors affecting their equilibrium. It was found
that for ordinary paddy soils the water-soluble and exchangeable forms ranged each to
less than 1—1.5 per cent of the total ferrous iron, and the percentage was each raised
to more than 20 after the addition of easily-decomposable organic matter. The amount
of ferrous iron complexed by solid phase fluctuated within 16—36 per cent of the total
ferrous iron.

The amount of the exchangeable ferrous iron is influenced by the cation-exchange
capacity of the soil, the amount of sulfide present and the prevailing pH. The amount
increased with the increasing of soil acidity until pH 4 but decreased thereafter, presuma-
bly due to the competition for the exchange site by hydrogen and aluminum ions in
the latter case. The adsorption of ferrous iron by soils leads to an equivalent liberation
of calcium ions to the liquid phase.

For a given soil, the amount of water-soluble ferrous iron is dependent on the pH
value of the medium. It was found that at pH values above 5—5.5 a change of one
pH unit resulted in a change of 0.7—0.9 of pFet+ expressed in moles per liter of the
solution, and the slope of the pH-pFet+ cutve smoothened at lower pH. The coordinates
of the experimentally determined pH-pFet* curves for paddy soils lie between those of
the theoretical curves of FeS and Fe(OH),. In a model experiment where ferrous iron
was in equilibrivm with different amount of Na,S at various pH values under hydrogen
gas, an empirical formula of pFett = 1.47 pH—4.88 was found.

It was shown that the equilibrium among various forms of ferrous iron was reached
rather rapidly. '



