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2. Several Factors on the Dissolution of CdS in the Soils
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Zhod# 50ml iz CdS 20mg &L Cre 22
Hic 1 R E 5 Lc#BEL, Bk o Cd
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CdS, FeCl, - 6 H,0, CuSO,5H;0, Zn Cl,,

MnSO, - 4H,0, PbCl,
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#8| Fer | cure | zot+ | Mn | T-N [NH,-N

10.15 ] 0.058
6.71 1 0.109
5.44 | 0.037
6.70 ; 0.042

0.168 | 4.47 | 0.29 | 0.29
0.117 | 1.34 | 0.21 | 0.15
0.172 | 3.09 | 0.26 | 0.21
0.201} 1.91 | 0.28 | 0.23
5.50 | 0.100 | 0.126 | 0.58 | 0.12 | 0.11
6.84 | 0.091 | 0.064 | 0.18 | 0.10 | 0.05
'3.40 | 0.012] 0.201 | 1.34 | 0.24 | 0.21
3.00 | 0.095 | 0.094
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1 | 10.00° 64.3 | 4.00 ; 25.7 2.5
2 7.35 47.2 | 3.68 = 23.7 2.0
3 6.40 411 | 3.37 | 21.7 1.9
4 | 651 4.8 | 3.62 | 233 | 1.8
5 | 5.68: 365 | 3.3¢ | 2.5 | 1.7
6 | 6.3 39.4 | 3.60 | 23.2 1.7
7 4.13; 26.5 | 2.75 | 17.7 1.5
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3. Bt BMmAEME

D Cu* o

0.1N HCl & X OkE#HIz B+ 5 Cu*t Dff
7EHS CdS DERBC RIFTREL L 50, 0.1N
HCl iz 0.02, 0.08mg @ Cu?* %, KiAHIZX
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Hiz Fer (AL Licid o CIS oty J
2 LI 4 BZoRs,
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TSR T ORENFEC A B, Tihebb,
0.1N HCl <% Fe** 10mg & Cu?* 0.08mg dt
1T CdS #87% M L, Cu?* &Eimo 3.4 65T
Hotloo KBWOHEIE 0.1N HCl iz L T
241z Cu?* FBINOBHIULEGHRE L L 5 e iR
NabHh Fe* 10mg & Cu** 0.12mg Je{4-Cit
CdS # 84%, Fe** 10mg & Cu®* 0.08mg 3t:7f
TIIB3B ML, ThTh Cu¥* EEhoPHeao
5.2€%, 3.3f5THotco T CAS v & L%
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RELEBT B0 Fe** w234k s
12 Lichis TR/MREED Cu** D MERL £ e
b, COERTIWIRTRLALL S, Fe* o
oA 5mg B¢k Cut 5%0.02mg UL %
HThy, K@BHETL Fe'* opmmiitss 5mg LU
ETix Cu** 2% 0.08mg B LB CH - 1o

2) zn2+’ Mn2+ Pb2¢ mﬁuy)%@

ZIn* IZOWTRP S IFLAEEED, 0,
0.1, 0.5mg DERFTHRN LI, 0.1IN HCl, sk
R E LIZ Zn* BUM, Fe'r LIEfELicHid &
bEofcd CdS BRCBL TRV e HE
Hbhil,e

Mo** iz 2T 5 MR LAt 0, 1, 5mg
DR TR Lice ZORAITBS VT 3 0.1N
HCl, sk¥E&® e $ Mn® @i X 50 CdS A
WAL, P roTFe & HTET+ 5012
Mn** RN E LDz oh ThFnTitd 3
PRLDERE R L1,

Pb* 2o Tk 5 BUCSR LAza%, 0, 0.01,
0.05, 0.10mg D &E&RECHET Lich, KBED
Pb** BMfgsine 0.1N HCl, sk#&#o Fed* 5mg
FEIFOPGLITh TN Tirs 5 CdS DBEM
Hpyl@Enbhitc,
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HELEORSIMIRD L B Y TH B, 1
%, H2Ekhb, Feor firndiv-Haciz Cut
FEOHFUI/MI VLo LR E ALY, B6E
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—
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Pb2+ @RinoER
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mg/Soil 10g
0.1N HCl oJ¥%
Cd2+ Fe3t Cul+
0.00 0.83 0.06

IR LRS- C b Fe't, Cu &iRmof
40 CdS BREI.5% T EF kv, Fe* 10
mg HhRT] Com) © CdS @Bz Fe'* f&min
FF /) ICHEBELTELLSLL, HRALL
Cu?* IR D Sy iz & CAS D FHMRMINO FiR
NE» BRI,

A4vF 2=k CIS DRl Fer
BFRFTL7 BEET—HSL, 21AB LR EA
EMLTHHM, Fe** ERMRFAITCIIHBNER
BT 2R TEHIL T vto,

HERAOTIMN pH R RiFTRHBEYAD L, 7
HEH, 21HR & { Fe* mm®kale CdS, Fe+,
Cut* mEmofRICHE L THLSHEMEL, CIS
mime Cu** 1mg FRMCIHEFOMETRALA
oo TLTWTFRE A a2~ FABMEL
S5 oh T EEDOHBRMEZRL foo ¥/ Eh ik X%
EtiEir 25L&, RO Ehiz21AE X7 A
HIZH LT 130mV 2 X{ETF LT\ 5 4%, Fe't
BIRFITILIZE A EETFTAARSLR Y + 400mV
BlE#*fo Tuvtze %72 Fe* @M% 7 ¢t
Cu** Img HBIEECCHBLERM UG R 25 L
tro Cu? o LFwNO Eh it TR L
A ¥, Ferr @mimo P4 Cu®t 1mg #win
T2 7 HE GG, Eh{ETMALO AL DD
210 fClRaficfultlcs LR A B R,

% ®

1. Eh RiBAHED CIS BRER

BROY 1L DL, ABETOLWMMWic kT3
+tf Eh o2 bizE & LT +300~ —-200mV DG
BACAEfEL, 7 BicR LA Eh—pH BY{ER
L b FOIEH CiLECHF EIHRRIKETHA
5L LTV B,

WEH XD LR OBMITIX, XKIH
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* """-'0
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O=——0CdS 20, Fe?*10.83, Cu?*1.0609

Oreevoe Qs ,, s » ., 4+ 016+
O=samic & 5, * , ¢+ 006
Gt 4+ », ¢+ 0.8, + 106+
@evvon o » ., & o , » 0,16+
[ ol L * , » 006+
| SR V) » s +  0.06 (M4IR)

(001N HCLEESRSR & 105K)

W6 CdS, Fe'+, Cu* X FMmiaE LIctBoA v 2 <~ + B

P. denitrificans ic X 2 BRAPOR B TH 503, —
#8 E.coli &z x » WHARER KIS ¥ B. pumilus
B LBTre=TERRENSDHE LT B,
=0 5 HLEMNERE AT R LERUSHI L
Ty %, FERMEMTH B icHhTh AR TR
LA REIL S, U LEERICIAET 2RO
HERIZ X » TR —EHRRARA Y RTT
Rl E L Lich b, okt v Eh %
HET AR, TOBREOEINLLTEDLY

TPBBRBERLTCHASELT W B, % Iz,
Yamane'™ { iERIZKALFHT S W TIRIZ LA Y
HEMCET I TEEY AT ) BRI
*OHHERMTH - T, R LIER LIV L
LT3, ¥RHFEMRBESVTIE, 7Tre=
7% Nitrosomonas, Nitrosococcus iZ Lt » CHRY
f2c /e b Nitrobacter i b - CTHEERIC ¥ CEBMLX
nav,

#R, NO-N nixRZTEichiERHGcdy,
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Eh(V)

pH
®s7 Eh—pH BY{RIN

BRLL M ER Lic\2%, BRESH TS Fesr L3k
LIS G (FeCly » 6H,0 DRBHILRIES 72 » T
5D7T, NO,-N OFHEAE LTOMR D4, X Hiz
Fe?+—Fe+ #{{ltT 2R bikEIND), BILH &
LT CdS BB L 525D THHS H,

NO,-N x5, 10mg Finci CdS BE/c A
DBLRELCZ EXABOLRLH, LT
i3 Eh ¥ 58845 32 OCEhIZ L 2%
FOMENI B EL bR 5,

NH-N izt fTicoh Ti¥iic CdS s
AR L LT3, ZhidLfyxiRiBes
YH R b5 & FErOER Iz, T NH-N
L5 52 enb i CAS BESRD
W EHBRTE D,

MnO, 3#EBEHEOILEMTD 5 », R W
X5 KRS ERINE hic b Do ik
tTaThhvirh &b roETERINCIL 2 oD
RvBL 6h, Mo [ETEEhbL0E, Lb
FFmoOE KB e 2 b0 EMb B, L
T MnO, Rmiz+H Eh 2555 58EHH 5 &

LT3, MnO; % pH7 T4 Eh 5% 430mV
EHV D THOKA A COREBIIH X IT VA,
FEBETIE FE* L0 LRIV ARIALD
BMLEISIZ Y » € CdS BHoE A E D H h
<o

2. FitHoBREME

118D+ 0.1INHCl fipis X 5 CdS &
BT BT, CdS BAEROL L OD H
WOREBA VO INMCBIEZHFHOT T LB L4
Bobh, BETTLREXREYERT S Cus,
PbS, HgS & fifeErsitte S his,

WAL OBMREEND XWARD LD TH D,
ZhBOBA R s CdS B LD L 5 1
AR5 2 Dk i Ui,

FOFE, Mn?*t, Zn?*t ZounTit CAS B8
DOFHUTFE 57, Mn®* BEMTiiht - T
BREROW LT HHMA LS RI,

Pb™ izouw it Cu® & REEFONREF KN
LA, b Fhofilsidi b iz,

¥, Cu** Tk Cu?t BURMOZEUL I h
o 1enl Fedr L3t Loy CdS BBl 56
Fizabhi,

279 FYERAKIZERB TS LA (LI 1 &
BECixT¥7<, H:S 22 BMoBEEINE2,

H,S (aq) =H* +HS™ (1888

HS- =H* +8~ (g2 mm)

SR BT 5 MR & MR sl ko
ERYTHbH,

__(B*] [HST] _ s

Kl—‘ [st] —9-1 x 10—

B4R Filktho HEHER

i 1t R E ™ B mcC
MnS 7 x10—18 18
FeS 3.7x10°19 7
ZnSa 6.9% 1026 20
2nSB 1.1x10—2¢ 25
PbS 3.4x10—28 18
CdS S5.1x102? ”
CuS 8.5x10—4 2
HgS 3 x10—%
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(H*) (S

K2= [HS—] =l-2x10‘-‘5
. H*TP(S7) _ _ 2
K= (S =K, K,=1.1x10

H,S ookicXi 5 BMen £ 0.1M/25°C, 1
KLET, AKERCKTAHE (8] =1.2x%
100 M, pH 1 (0.1N HCI) it (8] =1.1x%
10°"M TH%, £ LTPH MNIaG b T &I

(S*7) 210°M {35813 %,

4, Cu?*, Cd*+, Pb**, Zn**, Mn?* © 1000,
100, 10, 1, 0.1, 0.01ppm IZ>WTC, ThXh
ORBERRX» CRBC LB S OREM Y
M ENTR LI,

{ppm)

1x10° |

1x10° |

1X10 |

1%10" |

1X107}

Ph2+

Cu2+ Cd:* Zn2t Mn2~

S —

40 25 20 10
pS

% 8 @ Cu?+, Cd?+, Pb+, Zn!*, Mn2+

DTt D5 LR

PS (pS=—log (S*-)) #%42.3~37.3 DIGH Tk
CuS 7%, 26.2~21.2 ofEETIx CdS 25, 25.1
~20.10{E =% PbS %, 23.3~18.3 DGR T
it Zn Sa BEhThEL, £thbD 5 LT,
PS #125.1~ 23.2 DG iz CdS & PbS 2,
23.3~21.20 iR cit CdS, PbS % LT Zn Sa
MNEBRIAERT 5 = & b b, PS #313.4~8.4
DO T MnS 23255 pH 1 0D pS
1321.07c D TE 5 = UL T & Db 5,

¥R, S OFETCEHine LTHBLLT
WEH L Cu?t>Cd*+>Pb** >Zn** > Mn?* CH
%o

¥ Fe'r 1wk 3 CdS odMERBRD E &
D 'c'& 60

CdS+2H* 2Cd*t +H,S

CdS+ 2Fe’* +8~—Cd** + 8 +2Fe** +8 |

Tiebhb, CAS BROFKRER LI H, S 135
#d© H,S, HS—, S WL TV-508, 0
5H0 8- RFSet iIT ) CEBYLEhT Sl &
o TURT 5, {Fe*+ e=Fe* o E, (+0.77V)
1 S+2e=5" D E, (-0.51V) kD {ixsnic
KEVCOTEBILECHED Y, Ll THR I
MoMIHA T CdS & B BRlE LB i Bl
#T 5,

S +Cu**-=Cu S

Zoiz Cutt NIeET 5 & Cutt ix—FEitdh
PERLPLTVOTCHIMNGEAD § (CdS »
ML dD) ERIBELT CuS L, TUETS
fzob CdS i & 6T REE U CIHKH o7 TRl 2
T 5,

FhR, CIS oBMRIL S ik e T 5 Fe't,
Cu** oftic k- T#E ST 2D THbH,

¥/ 0.INHCl .okigmo$Hhé ¢ Fet o CdS
BRI S TV 5 A, 0.1N HCL D5 Hik
Bk v CAS OBEMEENEEL, F KB T
1t Fe’* pUKER{e#mcis 7.2 {Fe (OH), DA
REEN23.2%107%), 0.INHCl kb, CdS &
BYBIMEV-DTH D 5,

3. AvFaN—bRER

AvHa = FERCIE EhDETLI6WR
A Bt Liztesd, 21HE T4 T_XCoMHE
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T Eh 2% 0.25V MU ETH ot Fe't & Cut*oy
Himz x5 IS OBFRHMEIHLACBDHA
720 £ LT Eh % 0.25V M ECit4 x 0 CdS #
BOBPIRY ZHHY, Fe'* @EMFKRFC 1
MZ o THMOBIFIZ R LTV,

Fel* Zimiiis hic 4 Eh x5, ot
A CI221EATLIREA L Eh DR
e atcs

Fe'* SBmMFRFhz T, Cu* o 4EaEmt
Eh @B Lic\wA, S/HEM (ooppm) TIX 7
HE CHOLMC Eh L% R LI, LhL, 21
A B citdicauilc LR 2R L CdS OBEMR D
ML Tty COBRIE Cult D EBEMO
v Fe* 2 CdS #MRI{BMBTBzbick
- T Fe** BbT 2 RAMX iz 7THET
1% Eh 2HETF L1722 CuS d:Riz#s Cur o
WAk, HEM60 Fet oiRMEn7-»218 8
TIRER LD D LHENE R DA, ZDfUzZon
TIXEHLERFNLETHEA 5,

JEREBED GO » K2 v AaDREE T
Bz onT, ¥ KMo LT HMc#EK KO/
(BT CHETH &, LHRHDOH F o Al
NELLTEDS LXPOLMICL, ZOREEL
THERERBCILY P o apBfeins LTAEBL
KRB B 2 hic & < fe B, BR{bRRfECit S
=802 DOFEILIZ L b b F I v apTBMRE A
YELTARBEL VBRI B ELT
WDo Ei, TIBMEOHYSIZEIBRY L B DB
WX E T O TEBET 5L LT B,

UL Liehis, M Esntiokss, RE
H:aE(benie £ 2B 508, FEHAER B bR
W, FFERRESCGTHRA A v 2ERT S
EXNTERHY ¥ 008D cHEs Lk 512,CdS
K TR L CHIR R LAz % 30°C Tk
7 Licsao CdS Bmile, mhEiHo15%ic
U 4BH%TL 8% Boimc+ ¥ 3 CdS +
4H,0=CdS0O, +4H* o KISt Eiio s &
IETi e is B Lisv-Th 5 5,

HIR 5 12 H,S—S04~ o K G4 & Eh—pH
BIRR A LT3,

H.S (ag) +4H,0= SO~ +10H* +8e

Eh=0.303 -0.074 pH+0.0074 log
((S0~)/(H, S(aq))
=0.303-0.074 pH+0.0074 b+0.0074 log
((S0,*-)/(ZH,; S(aq))

b (CXH, S)=10b (H; S(ag))) offiix pH i< k
e TiE ¥ - f:fﬁ'c'gé Do

%® Eh—pH B{ERIIHINFEDO L &9 T,
(SO)/(ZH, S) 10 D4 3,1072 De L,
%0 Eh B0 E b,

¥i, CAKEERD Felt ORR{tdy, kgt
#OBTTICT X BRI+ bh o Tk e
A, ARG 3 MEEk{bA A ST %D Eh—pH
BARSC L Bl x DAEA#mIZ O\ TE R & D IR
DOEHERER = 2L F—2bRDTE Y, Th
FhoHHic X - T+D Eh—pH BEREEIE e
Dilt> Tho B, L LEMESRME (pHS5LUTF) Tt
Fe'*—Fe (OH), %7, *D{oiGH i Fe,

(OH),—Fe (OH), RO Z{LAr i+ Eh wipEy
RELTOH5DTHBH S L LTV B, Lisht
2T, £D 5 HoD Fey (OH),—Fe (OH), (&)
RiZouV T Eh—pH BHERI % B7RIIZ R L
7o

Fe, (OH), +H, O=3Fe (OH), +H* +e

Eh=0.442—0.059 pH

V¥Fho pH ¢, Fe, (OH),—Fe (OH); (&h
) BoHH HS—S0~ F &k b 4,50 Eh %55
LT\ 3,

#ifR, £ Eh o5 a8 Cd fito® Ly 3R
Roh b 3MEOHFR, H,S—S0 Fom#E/ i
Tk » THATE 2, T7obbLif Eh oETF
et S Fe'* oifd & S &R, #Mmc k5T
Cd* 13 CdS & LTAMMEL, ¥ ikt
iS5 Felr odk, M, LT S omdr
X o Tiltic CdS DTN ML D TH D, + L
TREFIZWEED Cu?t DIEfE, ¥ 7 NO,-N,
MnO, o#fEC Y, Ty CAS OREAULIL X S
REZNDHDTHA 5,

=B D)

RIS TS o3 2 KRS & - TXRh
O Cd JEENYE LMY 52 LiBlEN T b B»



AKBEHhic T 2 # F 1 & 2 0¥D) 107

BT3B,

MH IR EHIZ BT 22 ¥ 2 v ADFEO
Fkix CdS TH h, Fe¥* OfET TF D RMM
RS h D & 2R TERSE Lico

Lo Lieais CdS Hfft% 0.1N HCI & 0.1
N HCI o A5 & 12 o\ TR Lo e, 3t
1125 Fe* RAR LI 2hbb TN A6
R, T U THaicies € 2.5 5 lis T
too COERYBRINT 5 -0BILRTLHERT S
grLSt DR E LTI —EHERR, ~v ¥ v R
&, FBHLHOBRREN O B F 2 b Co®,
Zn?*, Mn?*, Pb** (2oL TEh FhHEMERY
IR D X 5 Tedi AR,

1. NO-N iz Fetr L3k i 2L @
(A& LT CdS %1 5,

2. MnO, 3Bt HmTH D, PH T CL
Eh 2% 430mV L ¥5\ D CHEESD/KH LHEH1 0k
KEM T CoBBLBLIL VS, RHEB Tk
CdS [AROIBHIBHED BRI,

3. #giriz Fer p381e LT Cu** 2efETh
(¥ CuS OUAWH &L L, ##H{e LT CdS o+
5 Fe* DRMMRLE LRSS Y5,

4. SHuz Fe** 2imLi-$ha Eh & LR X
#, i Cu** O LRIt Eh 2ETF
XEDHIENHEHLRT,

25 X #

1) WHREY, 1970 ; KHE Wiz tsr}r 5 Wk 0175
BT a0 Gr2#) KA isi) 3R
DR|ITE Eh, pH OBt IV 7 Ve =+ DERK
o\, EBR3E 41, 1, 7—I1.

1972 B IBHRRS NG Bl B o &
&, Bk aGIhads Fiva, M, HEIUH
Ik BKMAEGY, ARG 43, 9, 339—343.

3) HALFSEH, 1958 ; {LEMF, AN, 639—641.

4) Breuner. J.Manp D.R. KEENEY 1966 ; Determination
and isotope-ratio analysis of different forms of
nitrogen in Soils : 3. Exchangeable ammonium,
nitrate, and nitrite by extraction-distillation methods,
Soil Sci, Soc. Amer. Proc., 30, 577—582.

5) eRef R SRS 2 DIESE, 1972 © B
OB DI X A BFROMRIICbYT 3 BI%E,
1—5.

6) BRIl HEHME 1962 k@R BRIt
RTBALE &, FRGROELITOWT, NERM,

2)

7. 3. 325—333.

7 WNE, SM%E—, 1973 KO4LHEPizs33 A F
o A (81 ), R, 27, 65—76.

8) M=, 1965 ; -LHUFEMIR, 372, M.

9) WFHEL, 1968 ; MIEMRIOKE Lo LRIED
i, LAEBEEE, 14, 35.

10) #53FetdE, 1961 : KELHORTE Rd4oRAL £
X, 16, 1, 3.

11) Yamane, I, 1957 ; Nitrate reduction and denitrification
in flooded soil, Soil and Plant Food, 3, 103.

12) iR, R, 1972 fcA KL Eh ikis
JiETRIR, MM, b vy vIlRmMoORE,
+ARgk, 43, 3, 66—70.

13) . ., 1972 : feAKEEED Eh it
JIETARIRRILS: () FoWE, LABEE 43
4, 109—114.
Summary

In the previous paper, the writers reported
the main type of Cd in the submerged paddy
soil was CdS and the dissolution of CdS was
accelerated by existence of Fe’+.

But, it was found the dissolution of CdS by
the solution which was extracted from soil by
0.1 N HCl was different from that of CdS by
0.1 N HC], though the quantities of Fe3* in
these solutions were equal, and the former was
2.5 times as high in dissolution of CdS as the
latter in maximum.

For the investigation of this cause, a series
of examinations concerning Eh and solubility
products of sulfide were carried out.

The results obtained were summarized as
follow ;

1) NO,-N dissolved CdS as an oxidizing
agent in the acid solution and together with
Fe**

2) MnO, dissolved a small quantity of CdS
as an oxidizing agent within the limits of this
experiment.

3) In the case when Cu’* was contained
together with Fe'* in the solution. the dissolution
of CdS was accelerated remarkably with the
precipitation of CuS.

4) It was recognized that in case where
Fe’* was added to the soil, Eh in the soil rose,
and Cu?* 100 ppm being added, Eh fell in the
first period.
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