Hi1sh £1 4 + ¥ % #H Vol. 15, No. |

1978 £ 8 H ACTA PEDOLOGICA SINICA August, 1978

KL PFAERDSENHR
VIII. KBS X 5

kE¥¥W TXE

CREM ¥ E R L ZW )

- T/E(R2A%, 1964)th, BIEAY L Edin AKX B A MURHBKN, KES
WA UEAE 100 2R, SUERENI0—25%, KEKRPOTRKERAER
HNr—_BEEFEH. HTKESVREEEPEERMMS, S THEERMNKBA
KRAEEEEW, LR TRESEENERNTAR, NZRFTEER Xo

TEBEBFHNEE B LFEBENEERE F(RRETFROEE, —BIrUEEEE
ZE(RFEA. TR, 1965 ZRUIRIAE D, 1959), XEEE YA I IR TR AR AT
MBS B AREREN T BREERELEBHX S HTXERE, IR EHTEN
SEBX A, Kaypuses 2 (19581 -5 ik HO, L EAIENBHNGEZE.FNS
FEHEERESNTS, EXHREEEFAGEETE FREERNEZSEBOR 2
F, MR ERINNRREMEL FEHNRBEAS TSN EEHARB I AT ERKESEHK
B TS, Lutwick ] DeLong (1954), Wallace A1 Shannon (1956), Kaypuues Z(1958)
B2 R AR BITERG bRk, HENNIHBRELSESSIRESYOBIIRE SR
Sit, BRREEBBIETENLESE, Betremieux (1951) K Lutwick &1 DeLong (1954) &
25 BT R Hik, hiUE R T EHIIER.

BRI ARERMPEE, §EEERPTIETFSESNESIVHETTEER
4y MR TN IERED, RaTHARPANBREER; A THREKRSESHTZE
piasE, NABRAIHEER, e TRASVHRNRNEHRET R XEHHIER
A BTN E S B REANNaR D, RIBEKREL PN AP ER, XMTT
EEA SR EER TS RIESTESRE ST,

—. BTAILHRSEATLERHKS

(—) HERE

W4 R A —E BB RE S, RS BE T P WL S RA G K
203X I R BT B B RO BT S R B, T L R B R R AR A B o IS A Fe ™ B T
WECUREAE, HERRTESNEESES(LHNARTRESS TIREL—
e, BT SETF, BRVESETHNK _—WRESDEe, XM BaRMNEERE
BT Es, RETUHE TSR RS SENINS T BA URENSEEIN



14 £ om % ® 15 %

FRA Do Wik T 5B U R A MR H K (log K) £0% 17 (Martell and Ca-
vin, 1953), 5+ FURTE B4 & MR AT RE R LN 2.5—4.09, FL4iaE+
PO B %, DR BT — W LR A4 B A R T k2 S RO TE R R F), T DA
R R#T 54, BRES—HE, BALSSET SEYRHRLRESYNZL R NER
TRAFHUNG (Bloomfield, 1953), FILIAE IR, K ASTAZEL B Wi 18 &
(BEY R THBEI) EBE RN A ek 1554, SRR T RRR R e
BE 50k R R R Y R, W RN I A BN O AR A T TSR, K
MPREN KRN TEEALTLERE, RENTHR, WAL TALSLAR,
BEAZEARSCH, HHESKEEAI% 1:1, BTLAL ppm RRAOAT BRI FIKIE,
AR S TE A FF -+ M5 Ko

(=) B AR

ERAETESEARTRNER, B ARAEESRVEEREY —,
B R — W R R 2, B TS U R A G BN AR B s, HESTHE
SR R s FEL I A SR s 1 L R, T AT 4 A S VE S TR s S50 — e 2 17, (R
TIARBHBHN - EX AT, AEEB T AT ERE. A THEE N EERE,
BT T TEAR S | |

ARRARRR FeSO, ik, BT 25 EFORRIH, AR F B9 0.1% B

60
mFe*+
. (1 2ppmre" (2) 4 PP
[

8o

EAE (%

0

60
-1 2 3 40

Sog t (#)

fog t &

A1 B AENRaEEnEn
(B B FRE0- 195 M SRR A, BB R A 25ET)
RENH, EAB A, TARNRZEXRL AT EIRENE. ME 1 TTLEH, BEW %R
EEROIE N, REARSHIM N " MR B, TR TAU BRI AL, WRAE
AR UBE 1IN REATS, SRAEWEETESBASESUHKNR Do BR UK

1) RERMH



15 REPSE: KBLPEMERIBOPIR VUL KB SEEEHK 5 15

AEAENBRBENER, TR TARE S T 1K 8 = YR sar i f2imiE
EITHH RELU EERMBATOERLR, X 4ppm DI THWKBRE 25 BEA N EE
WhEER, —HH 012K —Wieik K 10 BFRILBRAEN, X T RIER T AT
EREENNANEAETS, XAEEASTERESUHNHENAE R EFE, Rk
SEMRD, WRTLIEN B/ DB — WhE I R o

(=) REHE

REAENMESR, AT UGTRINT T REBAT S, MM ERTE 2,
B EN—RIRBGEEAF TEENE-RICEIL AT ERTMRIRBIM R B IRE,
MR B BhCRE, RN ZERR—E, EEHE 2EFH, BTE—BHES KR
W TR (log) SR BMEBBRELRXR, TUXHERIMEENH 098 T 5L
SEERMELERN. MERANREME, EALTULA=ZMER: (DIFHENL—
B, RERERATUSBELH(ENAENRIMENZ—KEEL (LA 2 F 1 41K
) OKTF RN —BRELRE, ZAS—MERERNELS, —FEXNHERN RN H
REREM KT, BEEBEEHE (LB 2412, 3 ARK); CIEFABNH—RELS,
VBN AMUMERAE LR, RE2BEY4HE (DIE 2 H 4 AUK) KTXH
KEREXSREFE LB EREETE SN ILIE

60 4 30{ o 40°C
—e 30°C
50 o>—o0
—x
~ ]
8 40 3 20
o —_
S % £
] o
B Zol 2 #S 10 4
' MM“*L_
0 0
1 2 3 4 5 6 i 2 3 4 5 6
Zog t (¢, dog t (#)
2 DenESHHnTsRNXER 3 DEREFOER
(L EmREREFRR T B (LKL 3% R =3, R —-RIKEBRO

L BHKBEIM3%REE, 2.5813% REE;
.o¥mt 3% ¥R 4. 58I M3% BT,

(W) BRENEEHTM

MEG FE, BRRERTUEMRN (B &) EE, NETLIRA S R K46 A
&, NS AME ST RN E. A THREEHEE S BEENETEE,
FELTHBRBEPRENESESVENBERNE—®, HTE—EREHENETFAE
S5k TR I IR B ER A b ARSZIR B IR, TS E 3R, NMZ LB AR BRI Y Ho
AT B RIREN, ROTALEN KR InE = SR AIKIR K 2 517 13°—40°C /Y



16 o m ¢ icd 15 %

ARRE TR, RIE 13°—30°C HHEERN, IMEBIN HTN HE FREHBERAK
(B 3) BEACREE,FTSUKRRR, EUHRERTREB N T LEERDERES
MR AR HNERTSIER. MMM EE, BERNEREANTEBERN#TAE
IS NTERBENAZRENER, XHRCEBERNEHN—MEH. BE LR
FIMBLETILN DY, % 202 10°C —RFEBEN, TUAZEDARENIEEROE
Mo ATXHEHEH—LEN, AR E 2RE N .

(B) LBREFNRERRCHMERGE

HEA B LA R L — B RK50—80%, HilH A TER &N LR K, M
BIFMAEEIIK o MNEIR LF, KT RIIIABE T A RN W8k 72 BB AR 2 (AR 245, M
MEMABESWRIIKE, XALERTRER FENESRZANNE. A THEX
RN FORREE, BT LKL, ML % 0 BB AW R, MR 1HER

®1 AEAMNESRRHER

¥ % %k E(pm) ‘ WekB(ZER/1005 +)
ER 243 +ik

B TS &% A58 & 2 " TFA & A& B B
EEBABEl 1:0.75 0.6 5, 2%* 5. gh* 0.05 0.39%* 0.44%*

1:1 0.7 5.7 6.4 0.07 0.57 0.64

1:1.5 2.7 3.3 6.0 0.40 0.49 0.89

5B+ 1:0.75 2.2 33.8 36.0 0.17 2.53 2.70

1:1 2.1 30.3 32.4 0.21 3.03 3.24

1:1.5 6.5 25.5 32.0 0.97 2.82 3.79

TR 1:0.75 1.2 55.0 56.2 0.09 4.13 4.22

121 1.9 41.0 42.9 0.19 4.10 4.29

1:1.5 4.0 34.2 38.2 0.60 5.13 5.73

R | 1:0.75 0.6 2.8 3.4 0.05 0.21 9.26

1:1 0.7 2.2 2.9 0.07 0.22 0.29

1:1.5 0.8 2.1 2.9 0.12 0.32 0.44

* A8 S%B MR, ER 2R, ** A e, BUE S R R K.

B, HAEKD SRR, KBESEHNBRENZESEHRERE BB/, AEHTES
WHEIRERNR AR, H#EkE 100 BRI EN, BRANTFRWRERMKD
SERMBMMER, BEEESTRBNEABREATNED XEMEUEH, Ra8T
SEIERET I HBRPHEZEFEE, AL &R IR LUE 2 BT A
BTSN Bit, T HENENER TR KB L PRGN, MiZU AR
A FRM KB A Ho BRAKMSEDNE T i, FURIT—&RAT 111 Bk
#lo

VHAESSHHBEAL, ML EAKBRREPENENTELT —ENEL. MK2
HERE, ERENRRTY 3 085, BB EHHEEA BEERRK. 7 17 5 fioK
BZ N, BEANEEEETFERTE, B THEAFGMATUBEE TENE SR
Z IR, 253X BARES A, Rl ENE I B B RER e R R E N A,



1 FEPEE. AR THEAREIEATR VUL KEXTEHXE S 17
2 THZBNEEREMBEEROER
- ¥ % (ppm) v =
& BT s |% e x| B B (ppm)
] 110 16 126 125
I 3 109 17 126
o AR (6%) 9 101 20 121
17 89 31 120
0 118 12 130 130
I%HET 3 115 12 127
6 x) 9 100 15 115
17 81 17 98
0 52 8 60 61
3% R 3 49 8 57
(6 ) 9 38 12 50
17 30 19 49
0 8.5 5.3 13.8 14.0
Sop ik 3 8.1 5.7 13.8
6 B o+ €W:)) 9 3.9 8.2 12.1
17 3.7 6.4 10.1
0 131 10 141 144
5% T 3 126 11 137
G A 9 108 19 127
17 93 21 114
0 139 8 147
5%% hR 3 137 7 144
G A 9 131 6 137
17 127 4 131

* A H.O0: LBEAE.

T, BATEHR R ERRX D

(=) FERE

EX S E BT ROBAT RN OEARTER, NZEERELE TR TR
FEk L EBRPNE T e, MM AR TRENIRERN, B TR IR, g/ rnlE
BN, LR TR ER B R BT H T B M Agxs rh 4 T th 2] 85 BT IR (Griess-
bach,1957), BT A AR MIRIIET BB, MEIR B, R EARB 7 EAIRE AR, WE
e 188 3 PR S F A3 4 i TS ORI T SR T O AR T IR B R th 5 T (A), BT B
BT RER R ERERE DS ERARER T RS TRERE T (C), A5 CZMR
ZEOR BB POEE SR (T, NMZFTRERNY TEEETYE RZ, WREHK
N BHS FRESYRBRIREFRB BRI ASHEST, WASCZMNETH
FoATRE PREME AR KN, BATEST TILBRNE, % 3 hHPEIERES



18 + 2 F itd ' 15 %

— NPTk k. TLEN, ARIEERUHOZRASRLGE N —REFEEIE
ERR. XARERHTESRNEMMRERIT 0 TRGERZER. MR,
BRP N ZEER EAHSREEOTES To RIBE2 3N, E8 KBS MR
MK ERVE NS EIEI LN NN RN RN, DERERERESE TG-S HE
RS ST, MIAT A — L ER B Re AFERER SR CYBEBETRMEINLE,
MABERE B HRH Rk L R o RS MR B X7, B—1TEABRR. A
FEHE 35N, ARETUR A NEESR Lk SET 87% £AMBAER, FrlfiRy
PANAR— A AT B

#3 FRHTENBHESSTSRHLE

+ o | ®EmA | & om e Crom) CHTRE) W ¢ (opm)|BiEEIE/ &
I o om o B € 7)) B:(%)

HRESKH BRI 72.7 9.7 82.4 80.9 101
HESKHE HRRE ERE+ 5.5 6.0 11.5 13.8 84
BELER ERIEE 2.3 2.2 4.5 5.7 79
ML | LEER | s 8.3 5.4 13.7 15.8 87
WHBKEL | THaXk EE 15.3 0.4 15.7 15.4 101
B ®» + | OTFE@EE 1.1 0.2 1.3 1.8 72

¥ o 87

(=) WiEEN®RE

ATHEEBRINISESE, AS250RCEmEREBR L, o 3Ed RE & ErIH
BB IERE(ER 12EX), B Mo &Rt sk, R A, BT 6 EX
HIR REAE RE ST 3 250 Rk o 2 50 B IN HCI B AR FTIR MY /Y W 2%
BTN, BB EI 97—98 %, FBIA S0 HGE Fer skt 2 54in 0.5M FrigBis#k 10 2
Fr 5B /N EEFE R S LR Y 48 S Ak, T AR R AR B B TR H M I,
KU 15 EREHIMIEEA e R UK AR BNV ERFE. SHA INNaOH {F R ML
RGN, EARSERASREN 85—96%, RRRAAER. —RIEhH s
MHEE BT REI AR, FTUEREA 15 EXIRIBERRBH.

(=) #EHKe

FELEBRBSHMIRG, FERKERIRARPEENS%ER TS, EAKEIS
SEMLLENE G RIERK, % 100 f{3 Fer* ik ZUthe (5 B ER A RIA SR
SIS BB TR R, FRZMK 20 BAMLIEREIRBRER, £BRBETH
Fet*BAMARE 96 %, F5EX 100 f5e Fe™™, 110 ZJt 0.5M frifB, RN H/NKHE
R OB TR B A1, B3 P T MM AR AL T, B IBE A RKIBAKER/FHRUBEAR
SWEk, £WHRBEFHIBRENMARR 100%,

— 3 AR AR S BT ERERD, Brid BERE 10—20 ZF/KE K BE N
fgo MRIBHIKBEERTHED, EERSGUHFARTORAGEEK. HHEFHETE
i ERANASSTREHEN L AR TNEASSREREE, FTLUAKERSHNL



1 FIAS. KIS+ LA BT AT ST VI KA WK 4 19

B AT s BI A A EE MR,
- FE LA EE A AR AL, BRI E OO B, FEA TR A 0.6 2T

=. BAEABTHEEWENEES BB E

BRYENHEEEREBTYME LEENANNERERMETTE, mMEELBLE
F, BEOEREANRER AT & BE T HFEN e R 27X Kl & & r7E
B, (B RTE T EF K b, R Coleman %(1956) 4 fIXAN 5k, RMUEFHE T 5B
R Z BB Mo RRIE, Stevenson F(1973)MHTT T RMMIER, KT IFEMER
B, F[RIB M Martell 1 Calvin (1953) f9% %, HEHTLEFHNENESFEREANE
Z, A HEHETHESNEEARNER, LA ENEFTEMUARNA. &5, E1H5EN,
EATEREES T EUHE T Z AR MRS AT, FTLUT A H (LR T3
BEH . RN, AT HEETEER, RITTERFEG 05N KC BRAFERTE, X
BB ARRUEY, MARRNFER . EATEPRVWREREFERLHE
BeESFHE TR EMIR, LRIAESERTH "SRESN”, BRXELERE, T
E KL LR B MRS &, AN RENERBIRLARpH T IR E
W MTERNESHEARNY s = 1B, REFH lgK BIET p(A), ST
p(AEEBRRB(A o A THRE 2, TLLAA SN S BHEZ o NAEROE S [HA]
RS SIS (AL BITEZ pH NESWEHMEEEHAR, REARD M AT
%%E%Eﬂ?%o ATHHE (A E, BEANAGRDPRNETHOES EEMBRIR THEZHER
7, R0

- [HA) 10

IA) = K, X H] 1) 3
H[HAV AR S FIKRE, ROILUEEE pH7
REFTIMAER NaOH BR&EZ, RIBEMOTEH  _ 6
B, 78 1/2[HA) Birt R —3 R FrAE 2489 pH, =l
BIA pKao ™

RIBAELER, BMRBEAET LD 2 _,_,_m‘%e”

i A pH RAME, AE pH8 £4, A ‘
K% pH7 L To AT ETHEEIZEETILE, © 2 4 6 8 10
BALERT pH7 fEATEE “AR", MEHEL NaOH (EF)
BN HEBHFEITA pHo B4 THBERERETVSFEENTE

KDL BB, FAARFRE  ERARRATARCENONE
HENEHRET K, REMERFRANSR  (BREI0EFH, Fett%0.005M,NaOH%0.1295N)
FrE, BB —RFINKNEM, BRETFARML, AR AN HTNE S ST
BRINBE KN f9— M IR, IEMESAR, M 2540 2. BRBITHLE
Irving-Williams F e p9Rr B RAE B2 IR (Mortveds, 1972), TR KR~ & HZET

pENGE S



20 . + o 2 R 15 %

m. # W

(=&® N

1.0.1% BR _WREIF #K: #R 1.00 3 a-o’ BRIZWERE, AT 1 F MWK S,

2. 1NHCl, '

3. 1NNaOH,

4. 10% BB ZRIER,

5. INKCl %%,

(=O®R W

PRER—E B ROK 18, In A ZRIBK G 2K A 1 RSO BB A B LR Pl 3%, £
BB BERET 3—5 208, RERI#HTHE,

() MEAHR

LETANELSR VSN, REERENER MBRSLERE) BRER
G, BB 5 ERAMBR TR EL AT LN b, SE A 0.1 2B e A’ 2 &5,
PRIEBERE, REL, BREIERIRIE 5 DR ELBRTE 145 5 45, 10 43, 30 43 1 /it
< 48 /NN IRHL EE B B R B E . ARREREIRECERTHE M A8 B N | Rt $ s
&, H R IMEZIN AN TS BINAB TS TS E, RN FEENTSRE N KEAN
ETFASVESE. BREETATVHKENNZASEEE,

2. BEBVHRABETHERAIX e REUREK 10—20 BEF, BLER 1.2 EX.E6
ERFIFHES T B m ek, BN Eaeh 0.6 B, FAZMEAK 20 EF B MR, it
HE ARRIRE] pH6 LA, N MERIBET 1 B, UK _uise @6, RIe#s 6
WK AR TSR,

FER—EREK s B, BEER 1.2 EX.E 15 EXOAEFZHRRIERE, B41K
EAESEh 0.6 BIL, HHEMK 20 BRAEEMIER:, AR B &, F£REKEE
¥ AR BATR T AR FRTNEASTEE.

3. REDVUEMNEREHREFKRONE, RASHEFLHEMEEEEKL0
ZF, i INKCl /3% 10-%F, A NaOH 75, FBSE RN oH, 2HE R, HR—
EIEH A 0.1MFeSO, K 1 B, W E 2 /N, X RE WG, ARIERTE. FBE
5E R _ER9EA oH fH, FR 1B 5 B FE b BT R M0 B, 1B pH R BTAM B9 A B 5 1,
Lln st p(A) fEEL, B—EHZ, & n =1 Wi p(A) E,BIARVFHRE AR K
B (logK)o

E. &% =

LA TR LR AR T AR A Sk, AR I AR = 0t , 78R N ]
Ee, 48 /NN RAIH KB S L& SR SMEEIN BN IS F AT E, —EZENRE
BB E,



1 33 RFRAE: ABLHEMRRISBIOFS VUL KB ST XS 21

LATREABES TR R, BB RS 5B HE FREE 78 Mg
B, RIEHRTIE
3. I R AL RE 12, MRE 4 & BB R FHRE H Mo

g £ X W

FEBHRERE, TRE, 1964 KB PEEERIEHWR VIL BHSNETES, FE2R, £ 12 4

.33, 297—306 TN,

BEE.TXE, 1965: X5YREASERELSZFRONE, L9HBLESTEER, 133159, BHE R,

FRMPED, PN, 1955 (MZEURER 1959): BRATSNEESABERNER. 2431 H,Bed

MRt ‘

Betremieux, R., 1951: Etude éxperimentale de 1’évolution du fer et du manganése dang les sols.
Ann, Agron,, 2: 193—295,

Rloomficld, C., 1953: A study of podzolization. part I. The mobilization of iron and aluminum by
Scots pine needles. J. Soil Seci.,, 4: 5—16.

Coleman, N. T. eb al, 1956: Formation constant for Cu(1I)-peat complexes. Science, 123: 330—
331,

Griéssbach, R., 1957: Austauschadsorption in Theorie und Praxis, 136—142, Akademie-Verlag.

Lutwick, L. E. and DeLong, W. A, 1954: Leachatos from decomposing leaves: II. Interaction with
Soil forming materials, Can, J. Agrie. Sei., 34: 203—213.

Martell, A. E. and Calvin, M., 1953: Chemistry of the Chelate Compounds. Prentice-Hall.

Mortensen, J, L., 1963: Complexing of metals by soil organic matter. Proc. Soil Sci. Soec. Amer.,
27: 179—186.

Mortvedt, J. J.. 1972: Micronutrients in Agriculture, 79—114. Soil Sci. Soe. Amer.,

Stevenson, F. J. eb al., 1973: Formation constants of Cu** complexes with humic and fulvie acids,
Geoderma, 9: 129—141.

Wallace, A, and Shannon, L. M., 1956: Miscellaneous soil and plant chelate studies, in Symposium
On The Use of Metal Chelates in Plant Nutrition, 72—80, The National Press.

Kaypnues, M. C., Kynaxos, E. B., Hoanpynosa, E. M., 1958: K monpocy o6 ofpasoBanmn H Murpaimu
JeJle300pPraHHueCcKHX coefuHeHnit B mousax. [lousosenenme, Ne 12, 1—8.



22 + e

4
=
B

STUDIES ON OXIDATION-REDUCTION PROCESSES
IN PADDY SOILS
VIII. CHARACTERIZATION OF THE WATER-SOLUBLE
FERROUS [RON

Pao Hsilo-ming and Yii Tien-jen

(Nanking Institute of Soil Science, Academia Sinica)

Summary

For the purpose of characterizing the water-soluble ferrous iron in paddy soils,
the iron was determined as metal ions and those complexed by organic matter separately.
A certain amount of e¢-o” dipyridyl solution was added to the water extract, and the
color intensity was measured at different time intervals. Maximum color intensity was
usually obtained after 48 hours. The amount of iron corresponding to the respective color
intensity was plotted against the logarithm of time in seconds, and the extrapolated
intersection at zero time was taken as the metal ions. The amount of complexed iron
was calculated as the difference between the amounts of total ferrous iron and that
of metal ions.

The complexed iron was further separated as those carrying negative charge
and those carrying positive charge by passing through a column of eation- or anion-
exchange resin respectively. It was found that the sum of the two parts was about
87% of the total complexed ferrous iron of the original solution.

Potentiometric method was used for estimating the apparent mean stability con-
stants of the iron complexes in soil solutiou. Although the absolute value as measured
Ly the suggested method is rather arbitrary and is affected by a variety of factors,
it is considered to be a valuable index for judging the relative affinity between the
ferrous iron and the water-soluble complexing agents. The value was found to vary
within the range of 2.5—4.0.



