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THE MOVEMENTS OF CADMIUM IN PADDY SOILS

1. On the Processes of CdS Dissolution and the Factors in Soils

Masaru Minacawa & Ken-ichi Kamapa
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wH s T3 CdS, Cd(OH),, CdSO, - sxH.
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0.1NHCI#E |

o & | s |"Catms | Calme) | G | ' catme "
cds 77.81~73.92 77.50 0.29 0.37)  (gommitoy | (L23~13)
Cd (OH): 76.78~69.10 75.93 0.19 0.25 75.93 100-00
CdSO; - xH:0 — 49.00 47.88 97.71 | 49.00 100-00
CdClz- 213H:0 | 49.23~48.74 49.00 49.00 |  100.00 49.00 100.00
Cd(NOs)2 + 4Hz0 | 36.44~35.35 35.90 35.20 98.05 35.90 100.00
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M, CdSO,, CdCl,, Cd (NO,), % ¥ DiEHI,
H02 b 13- A KR L 720 CdS120.1N HCL
A LTL, b 1 ZROERKIAET, 0
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1t HO InugETHdNM, 0.INHCLIZiz xS
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2) HmmA s R CAd RSB
WIED Cd (L &HZHRM L2 1M AT R
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e 0.1INHCI [0.INHCH|,. 4 m |0-.INHCI| . .- 0.1INHCI
KiE & i W XK ¥ | P yi ] B R 7] i
cds i 0.01 14.99 0.02 15.98 0.08 17.17 0.17 14.67
DI 0.00 5.99 0.00 5.68 0.00 5.64 0.00 2.40
cd (OH) 0 0.06 52.93 0.11 52.79 0.20 55.44 0.28 51.28
; DI 0.04 49.79 0.03 45.69 0.04 48.82 0.04 38.94
j 0.73 41.52 0.75 40.30 0.84 40.61 0.95 .85
CdSO0; - zH:0 & 6 3985
oK 0.66 39.36 0.68 38.53 0.70 39.32 0.66 33.86

b 1.35 43.30 1.48 44.22 1.48 . .5 .
CdCh - 2%H0 | ‘m ‘ 4.14 1.53 40.83
HE K 1.33 41.92 1.45 4.15 1.40 43.38 1.32 37.12

0.23 30.77 .52 32.08 .52 . . .
CANODs - 4H:0 | L] 0 0 32.56 0.57 28.57
W oK 0.19 30.73 0.13 30.50 0.07 30.15 0.05| 26.65
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mmfesy ——H B | 6 8 B
Wl k] om | K
cds 14.99| 5.99| 14.67! 2.40
Cd (OH): 0.70| 0.66| 0.68; 0.51
CdSO0, « 2H:0 0.85| 0.80| 0.81| 0.69
CdCl. - 21H,0 0.8 0.86| 0.8 0.76
Cd(NOy):-4H:0 | 0.86| 0.86| 0.80| 0.74
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SRFRCIEE LT, Ehid# L <5<, pHizR |
SEB LT Gitda Do

#H4dx CdSiGintiio Eh 35 % 0 pH oL

7RH 1408|2188

% # | o |3m6m

Eh bl 43855 +413 -+494] +468 -+426
(mv)| it sk | +355 4243 U0 +225 +174
pH | o 6.15, 5.83 5.8 5.73 5.76
(H:0)| 3t & 6.15] 5.93 6.75 6.32‘ 6.42
Wi &Y, CdS 2 ALMIEMmT 5L, K
CARMAMT 25, ZOREICWT, EINED

BB 3 Cdi e,
G
FHE CASoFERIRIZTHECNT
(0.1 N HCI 7% Cd mg/CdS 100 mg)

REEDHFEEPH LI

B g CdS* Fom £ #

€ me | e At | i
5 1.22| 11.30| 11.30 } 1.3
30 1.20| 19.34 5.99 )

* 7THMA v 02— b

oY CAS i, LEREM LAEETLIEHL
RRFELLRNT 3 Z EnBdLNT EHEME
i3, CdS RBOWMITII S EHEEZ S I 21
A, LHRCIEmMT 3 &, 5°C TRt s 18
MDA v ~<— @b, TM KEIIHE
oML i, 30°C ¢4 v o
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O} BNCABMRBY AN Bh 5 X770.1N HC 73 Cd it Buz 78 (Cd={gLineD)

o 9 + = t + Hcio,

REHTE DT .

' Eh (mv) | Cd(opm) |TEAE | En (mv) | Caom) | TEAE | (opm)
No. 1 + 81 0.56 11.74 +343 2.65 55.56 4.77
No. 2 + 14 1.08 21.91 +318 2.71 54.97 4.93
No. 3 +112 0.77 14.10 4333 2.87 52.56 5.46
No. 4 + 20 0.75 13.99 +340 2.76 51.49 5.36
No. 5 +125 0.49 10.52 +342 2.65 56.87 4.66

* HCIO4 737 Cd iz T 554
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70, BAIREHT 3 Cdfiix, £Cd o 11~20
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1) CaSommBizd4MitEnys

CdS % 7bn L 7 4l 4122w, 0.1N HCl
W CAREPE U7z G740

BT CASEmititicisg 3 0.1 N HCl w3

Cd i (R
; i $4 e l
+ B % Z iﬁ:ﬁgﬁ ET i
(mg) | ()" | o) | A
HRrftkuReGE | 1.14 | 114.00| 0.15 3
SHEFRKIIKCE) | 2.60| 260.00| 0.28 2
"al k0| 0| 00| 03] 3
& M @ 1.33] 133.00 0.15 3
i B | 9.22( 922.00] 0.29| 2
i WOGKkM) | 11.30 | 1130.00| 0.39 2
o B W+ 1.9 119.00| o0.07 2

* CdS o 0.1N HCl Mz 5804
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UDTTHELZ IS ¢8I, 2h BB
iz <, 2 PO2- o fini:, CdS oEfEE2M
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Fe(m) nWRIRELER, HOhTv@EH LN
AP ESPIIONTHN LG 2®)o

O0——O H, 0
cd O-----O H,0 +Fe’* 1089
(2?3 _ ©0—— 0.1N HCe -]
63 0.IN HC¢+Fe*10ng .~
3.5} g P
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..... %
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A g 7
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'Y ] 1 1

5 10 20 25 50 100
CdS (mg )
F2E CdS{AEE & EATLE & U Fedt Sbip o g

ZofEN, 008423 01N HCL M &
12, Fe () o3tz CAS oM RE L, &G
MRBD 10 (FLL LoFBEFRRET L

3) 0.1N HCl f-gpfi#z 543 CdS o 31
#

A Tk B CdS o felc % 4 88 B 12
A3 &, ML TS {, BEEL UK
WK, RRAHERDEN St LB RS

F8® CdSoEMIRIZTIIETEDORE (0.1N HCD

& % PO3- Cdzg Mg2+ Mn2+ A+ Fe2+ Fe3+
Cd (mg) 07| o062 0.7 0.81 0.76 0.75 0.74 3.84
(i3 100.0 82.8]  100.0 109.5 102.7 101.4 100.0 518.9
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&, BEEOHEITH 3 B ISR SRO
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Wikl 3 CdS oEfFRE, B 76 2R L,
50 %LU LD H DK 35 HORFFR 9 MTFE L 7o

Cd

(mg)_
12.0

10.0b QO Fe 12mgp) |-

8.0_ . e = @
6.0}
4.0 y

* %
2.01 " e . r=0.914

20 4.0 6.0 8.0 10.0 12.0
, Fe Bikt(mg )

#3E 0.1N HCl LiEhilgicstd 5 CdS 5%
qicree++CdS FATNITO Fe &8 & OB

Cd

{mg)
12.0 (

10. 01

8.0 .

:' .0 !'=0.975t‘

- | [
2.0 4.0 6.0 8.0
Fe3+(mg)

#H4E 0.1N HCl LERMP RS 5 CAS #57
f------CdS FfRND Fes+ i & DMF

(] ]
10.0 12.0

IhneoERRE, CASEMITO LMD
?» Fe &t (Fe(M)+Fe()) B XU Fe() H& D
BIRIT W TIRINT % & R 3EB LU 4ED,
Fe() \e3teAAnZ L, FeiiE b
BIBSERETRT I L NBD LN T7- CdS HFEH
? Fe (1) 4mdc (CaSEMz Fe () — &7k Fe
(M) & CdS ¥ & ol b, FREDOH™MNA
b5 e

cd
{mg)_
12.0 .
10.0}F ' .
8.0} e
ot
6.0F .
a0F .
® o0 * ok
H r =0.981
2.0" o
2.0 4.0 6.0 8.0 10.0 12.0

Fe?t 4t fit mg

H$5E 0.1N HCILEHRINFGCH T 5 CAS IRfF
FiteeeCAS BRI D Fe+ i L DG

4) CaSwmtHo Eh b e FH Cd &

HEARRBTA v o ~<— 1 L7 CAS & hn £ 5
PHOEHN CAdfzE, CASEHmitko Cdfe b
YTdE, ZLEHMEOVBIBPBIV 2/, 1V
F o= ML o THEHERNL Y BT 58
WHD, SHICHRLEON I T ETH »
720 UL LESWOEAEITIE, 12EA EOLHMN
KT 3 EHER Lo ‘

HIT4 v o~ 1 $0 Eh JIEfH 5, CAdiE
HWEOHBEZ 42 E 6, +250mvil kT
i, BEmMESBICHSE L TREEARMLTEY,
BTTREHRPLTIWB IR bh ol & HIC
Eh 2 +200mv T FTET 3 &, EHEANR
LT o Eie A vF o~ + O Fe (1) 4K
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BRIEA BT EFEHRRERIMDP LTS 2 &R
r?ﬂflo
—JF bR s CAigiiRn#EBL

Cd
iHit
2.5
2.0 . .
1.5
1 .O [ ] - L)
0.5 L, e
L 1 L M .l. o* L]
10 20 30 40 50 L)k
Fe?® it itmg/ 1 1210g
BIE 1 v&o~— 2D CdFHEOT -
Fe*+ /iy & OBYE

Cd
&

2571

20}

1.5 o

10F ©° * .

0.5 o * * .

10 b £
o ikin & k(%)
WA A vEo-i—HIkD CAFHREOE L
HESHERE OBk

DYFEEADECESR), 4~10F N0 LB %
GHTAIEETE, A vH.~= L+ #E00.1N
HCl a7 CA A S MM L Tentso 2722
ooz, Fe(ll) ERENS Ehd KT Y
HFETHo7: FIMBLIUFIOR,

Ehe
(mv) .
+500f :
+400f ¢ .
+300F ’
+200} . o, .
+100 ‘e
o . °
ol * :
—100} oo
1 i A A1 1 —
2 4 6 8 104k
Lo 1Bt &R (%)

IR EhB{tiiluzd IEHERITSHROME
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s | 8o ) [ 1 L

¢ s &
2 4 6 8 108k
LBho A (%)
H10E Fer i & L7 RS R

L2 LRI ESRRRED & 512, HiRDER
NRIO KL EIGRLTWT S, Fe(ll) &L
224, 2O EhOTEHRDZNEHLHY, hh
BDAMWTE, 1 vF o= PN Cd fi
LTt

5 BABRCHTIHERLBEOT(

HKTFCA v o~ LG HoRKIC
#5 0.1N HCl 7T Cd meonfle i %, HI11R
7o

INEADE, BREBEEIIT DI LA,
Cdfixiim L, K€t 0ks3.8%) %+ (A 0.5
%) Tix, HAME (M50.7%) £V 18 BEREEE
BEARM U0 T ARFHCFe D) 28T 3
&, TR A%, $51233.2 % Ko
BHRETHolco THITHLER, BABMD
ERIZFE LR, LIRS E 4 Bt TR
R L7ze F7-WEE Fe(m) vy, Eh & Fflof
B2 » 7o %, Fe(mEueasr &z, BAkizd -

O0——00.1N HC¢

®——00.1N HCE+Fe** 10ng
%¥——x 0.1N HCE+ Fe’+ 207

y

Cd
12.0

L3

12. 5t

1.0}

10.5

9.@][ |

0.7 40.3 3.2 232 38 03
2HRS (%)

SNME Bk HkHORE 0.1 N HCL
Wit CA Ro%

TP L7, iiE:[:fC‘liEZﬁi’UJﬂ L7z GF12ED,
A O—O Fe**

o—o Fe't
x Fh

TN

Fe. mg
(Eh. mv )
200
(+400)]

8.0
(+350){

50
(+300)

40 L
(+250)

30 F
(+200)

2.0
(+150)

1.0 L
(+100)

x

50 40 30 20 10 0
kS (%)
BRE Bt S BHEROR Fe 35 kUF
Eho%ft
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1 BRAALEHO Cd DR

gnEog ke in s Cd DBk, 8,
Higl, PRARMEREDRNIEY, fiaTHS
namn, —giz CdS, CdSO, 7z 6 vhiz Cd (OH),
& LTHETHEMN H S0 L L—ARITUE,
Ca* & LTHETBHLENENE ENTWD™,

b, PARVKERTEEIIEREND
2, ZOBBTEEPRIIEET DR A v EHE
L, CAEZB LY, HDWiElEoI1t v
NDHEFEDLDILHHEALN S,

— kLo A1, RIBIETGK THA
LIRS NRIBIZH B 00, BIERIETILS
PRTOBHENRE . Lishio THEAPITHT
2CAdn/ERE L, YBARMLEBEORGEEINL
DRULSTHWDBIENRTFHEND,

it Hirhoy Cd DFEIZOWT, ik 621,
MK T ClBiibip e i - T %08, BREHFTELY
2B EASE LT3, BL™IE, MITAiEr
TRFEHD AN RELLBEETHY, Eho
ETFEEDITHERERIET T2 LHEEL T D,

—HHROKINI B 2k Cd B, #is
Wb O RFHISHERISERENG N & W 5 8
T T LBERBBN TN DY T
B, MEnkTe & bicdrho CABE
+) 2, FLLEPT IR, HKREII2 R
L, 2Fp0CANEIIRBTEIE2EDT
Bo M B Cd DREHRIOWTUL,
EhiZ & » T LMK P ADEEHER, —FEDHH
ERTIERELHESN T,

A En&kR, fokmtidgo Cd o) i b
», LHERIKRESHHUINDILERTL O
THH Yo LI TABIIE T, LM ERh A, %4
HCAd LB EiRmL 7L b o Cd /g,
WNMZEBET AN, 1 vEFaN— MIL o T
BEAICIEHEZIEL, ThoDB8 %, Gt
o Cd o ¥EW L L, KB Hrho Cd D
BEHELLY & LI

O, TmtE,S00.1N HCl a7y Cd
B, SECHERFINEARTIEI DL CHEBLT

WAN, Fi CASFmRmbEi, MEAT X D EEN
IZHELWERDY, BRIIMTTENEIIEND
HmER Lo kT CAd(OH), HmbtAt, AR
BRICETFOLEEEL, CA(SO). HmbEd, 65
BATHT M Ao ELEBDI, — Ji CAS Fm
HOARBEITHES TS Eh, pHEWET 2 L,
KT~ AL Y pH 125 <, Eh (€

SHBLTHY, MEDEINETH /0 1
Bl -8R ko HO #iitt Cd fii, #iEmBEE Y
B LU, BOKMWRFIE HIHERITP L, K
o CdETH LEIZHEmMT L, TOXRETM
—EMCEBRY LGS h3L0 E Bbn
2,8 512650 A Cd i, 4, Kk E iz
M LT3, ITnbdkit, BRI L2857
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fEFe(D) fd L, £&mkini—100mv LT
THLIHIT EWVW S, T8993, Fe(l) 4K
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HRRATO Fedll) m—3 b L <X KETHH, Mtk
Fe(D) 2Bt L7: g EM B, Fe** +e—Fe?* KIE
ICEBBILEMIE T, HRRRESNZ LD
LEZILN D,

BLED#R%E &2, KIS Eb OB A
EoOEE, Zhicad 3 CdDEHIZOWTH
HLTAHDE, WRKEESICGH BEHD, 5
MmHEY L, D2EICRTIEAN S, BLILDE
HOREL, MRPLESREERDERL ST
EFe itk > TRUBTHA 5, L LhAN
WROBEHL, RhERERE—IIPRL, L
HmoBEHIETE, WMROFGT THEDL™, K
T7 ve=THEENTRbN 8 o RE
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Summary

The writers performed a series of exa-
minations on the forms and movements of
Cd (abbreviation of Cadmium) in paddy soils.

The results obtained were as follows:

1. The soluble Cd contents in the soils
with added CdS brought about the large di-
fferences in proportion to variation of Eh
in comparison with other Cd compounds,

and it was suggested that the phenomena
approximately agreed with the movements
of Cd in the soils polluted by Cd.

2, CdS dissolved little in water and the
diluted acids. But, it was recognized that
the soluble Cd contents of CdS increased
greatly under the condition added Fe**. The
soluble Cd contents in soils with added CdS
differed greatly among soil groups.

As the reason, Fe** contents in the soils
affected primarily Cd dissolution, were reco-
gnized.

A part of Fe?* contents in the soil solu-
tions extracted by 0.1 N HCI under the con-
dition before CdS was added, varied Fe?*
after CdS were added. And also the more
the soluble Cd contents in the soils increased,
the more the Fe?* contents increased.

In brief, the variations of the soluble Cd
contents by oxidation and reduction were
primarily caused by Fe?*+e2 Fe?* reaction
in the paddy soils polluted by Cd, and it
was suggested that a series of the reactions
affected greatly in the Cd absorption of the
rice plant.





