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Fig. 1 Effect of pH on the adsorption of Cr(VI)
and Cr (III) on hydrous lead dioxide (HLD)

O:Cr(VD), @:Cr(ID; HLD : 5X10-¢ mol;
Cr(VD, Crdil) :2x10-5M; Solution vol-
ume : 100 ml ; Shaking time : 1h

<, Y EEREOPEY pHY3 OBK TR LK
B, %15 50k BETHLFE URERNE Hh, Cr(VD)
DRI ERH TR E T ET 5 LG
7e.

3.1.2 Cr(VD) MESBARED RE EHEY
185R9, pH 3.0 o&fhbcBbhi Cr (VD) OFnME
L% EE - oBfRY Fig. 2 iwR"Li. HLD 5x10-4
mol T, # 2x10-5M o #HEEHD Cr(VI) 2
134F 100% BEINDZ LD ote. EREBER
CORERYHBIH L L Z 5B, Cr (VD) ofafRERIT,
£ 100ml A¢ 7.0x10-¢mol/5x 10~4 mol HLD
Hotz. —F, Fig. 2 opfs L Cr(VD) oBRER
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Fig. 2 Relation between concentration of Cr(VI)
added and the amount of Cr(VI) adsorbed
on HLD

HLD : 5X10-4 mol; Solution volume : 100 ml;
Shaking time: 1h; pH: 3.0
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Table 1 Amounts of Cr(VI) and Cr(III) in the supernatant after
shaking with hydrous lead dioxide (HLD)t
Amount of Amount of Cr in the supernatantit Ratio, %

PH  CrdID added/ Total Cr/ Cr(VD/ Cr(n/ Cr(vVi) CrdID

mo 10-¢ mol 10-¢ mol 10~ ¢ mol total Cr total Cr
0.2 2.00 1.91+0.08 0.04+0.04 1.87+0.08 2 98
1.2 2.00 1.43+0.05 0.06+0.04 1.37+0.05 4 96
3.1 2.00 0.23+0.05 0.21+0.04 0.02+0.05 91 9
6.0 2.00 1.03+£0.07 0.99+0.05 0.04::0.05 96 4
9.1 2.00 1.99+0.04 1.984-0.04 0.01+0.04 99 1

t HLD:5x10-4mol, solution volume : 100 ml, shaking time : 1 h;

3~4 runs.

(mol), PEREE (mol/l) % B L FhZhoxfifiz
7 vy + T3 LERBGRAE SR, HLD ~op Cr(VI)
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RIiGe W CEBMCHETTAZ L2 mbh Tk b 2o,
Table 1 DFERL, FBHBES T ABORLKIEH
EFTHZ L2 RBELTW5E Bbh3., 5T, Cr
(IIT) o®EX pH 1 585 B®E Lis®, HLD O
EfERA L Licthhid, & pH filcizis 1004 o®
HERT, Fe(ll)1 D s L B UOXBY RT D
DEBbhn. Ll, Crdll) o84k HLD ot

tt Average and deviation are based on

fER2B5 L, pH #3 L LoBgtciz®E LY Cr
() A3 Cr(VI) @b xhbicd, Cr(VI) BokE
BB LI bDEEL DL ENTED. HE, BER
fED> HLD %480 5M 1R CHRRE, 2-3-2 0
fEc CrERLicLz 5, pH 3.9, 5.8 DA VTH
d Cr (VD) 290% Ll b&Ehs o LR T, &
&, 34 THRXD X5, Pb(Il) & Cr(VI) &itjAus
PH fifiT 7 » 28R & LT HLD & 3345 = 2o
B, Cr(IIl) ORMELRIETHER LIz Pb(Il) Hiciiy+
% 7 v ABRSASY HLD RECTHRK L, ZD4 Cr(VI) o
BEIDd Crll) DBEDIIZ 5> BIBRERBEM U=
DEExBIRS. UE, Cr(VI) RO Cr(Ill) pRkE%
e B Lok, MEOSBEmE~o @iz +oT
Rigwes, Cr(VI) Ror Cr(ll) o4 Cr BoE#ficiz
TABRATESDZ &b ot —7, Pb(ll) pitf
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Fig. 3 Effect of the concentration of Pb(II) ad-
ded on the per cent decrement of Cr(VI)
in solution at pH 6.0
HLD : 5X10-¢ mol; Cr(VI) :2X10-3M; So-
lution volume : 100 ml; Shaking time: 1h
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Fig. 4 Effect of pH on the per cent decrement of

Cr(VI) and Cr(III) in solution in the
presence of lead (II)

O:Cr(VD), @ :Cr(il); HLD : 5X10-4 mol;
Cr(VI), Cr(Il) : 2x10-8 M, Pb(II) : 1X10-4
M:; Solution volume : 100 ml; Shaking time :
1h

L, pH 3~6 ofifdTit, 2iF 1004 OB EE R T
BIERAE Hh, Pb(ID o X » T Cr(VI), CGr(1lD)
ORFEN N pH SURAERL, HYSED Pb(AD) A3t
LTy, Crl) 3@txh Cr(VD) tFAUEBZ
R g s,

3.3.3 Cr(VI) RELRVREOBRFE 1x10*M
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(VD) oFfnE: B R EOBBREYFAN. ZToRBR
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10-5M B Cr(VI) %3 1007 HETELC
L3 hot. chboz &b, Pbdl) %3FETS
CERXoC, RHEMEQEKF T Cr (VD) RUCr
(1) 3t c, Phdl) oRmMIEETHRAT
BHLELBZENTES.

3.4 Cr(VI) OBNBE~0 Pb(I) OEW_DNT

Pb(Il) o X »T Cr(VD) 0B R FINTS
2B Bohi-z nb, 0 BAOBEBE 7 - 2R
() D4R E ORI 2OWT, BB BRPL
RO L.

Fig. 3 & AU&HTHE LR EBARHEFD Pb(l)
ROt Cr(VI) BEYRD, thboRERYHEHBL, &
bhi-&FEy Table 2 ©RLA. BEEIZE—EH
THY, FOBREBROFHEL 107112 M) TH-Te.

Table 2 Amounts of Pb(II) and Cr(VI) in the
supernatant after shaking with HLDt

Amounts of Pb(I)

Concentration and Cr(VD) Solubility product
of Pb(ID [PbAID]Y Cr(VDY/
added/M PbD/ Cr(VD/ M2

M M
2.0x10-8% 1.1x10-¢ 18.8%x10-¢ 10-18.7
3.0x10-8 1.6x10-¢ 4.0%X10-¢ 10-11.2
5.0X10-8 3.3x10-¢ 2.3%x10-¢ 10-11.1
8.0x10-8 1.8%x10-¢ 1.1x10-¢ 10-11.7
Average 10-11.2

t HLD :5%10-4 mol, Cr(VID) :2.0xX10-8 M, solution
volume : 100 ml, shaking time: 1h, pH:6.0

cherilc, EROEHETTD 7 v AR FHAT

XRBERLROD OBENLEH L.
KSP':a'ﬁKSP'

(Kgp (ZMERMER, Koo' KU XIBHRENR, a X
VBIX, 7w AL A VRO PbAD) £+ v EhEho
BIRGHEYFET). pH 3 U EoBRPTHRETS Cr
(VD) ofk¥fEr H,CrO,, HCrO,-, CrOg2- r1,
7 v ARRO FREEER N K,=2.0% 10-, K,=6.3x10-7
(1A vVEREE 0.1, 25°C)2 2 LT pH 6 To a {HY
HETHE 1004 rick. X, PbI) o ffHix 0.1
M EfRIEHH, PH 6.0 OKHET 10745 ofENEDL
RTLB®. Thbo e 7 v AR RERFER
10-12.2 (£ vERE 0.1, 25 °C) 20 L2 HEAA T BMR
EEY BT L, Kgp'=10"1-(M?) Lirh, Table
2 R LU-BEROFHEL ZER CHEHAE L.

PED X 5 EBaEhrEET S Cr(VI) RO Pb
(D) OBEE, 7 = AREAD RN S BMERI Y
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T5RERBORIZ L0 D, FHMAED BHPTO
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D DML OBR OB E, Pl 1 4+ v O®RFEHH
o#ET T2 pH SR TH DD, Table 2 iRt X 5ic
Pb(Il) o@MENEILL T EBLEHD Pb(I) 11
20F 10°M BETETH -7l &0 b, FHAED
BRP T 2:3-2 OBETINLA P 13 ok
#3k HLD @R EFE IR T35 LB T, F0ORE X
NTn% Pobdl) 1 F3viese a4+ vRRIEL 7 -
LABROTHIEL 7o D EFRTES.

X, Fig. 1 RRLICKRE 7 v aBRDOERE DB
thE R% L, pH 6 oFgH© Cr(ll) o®kFRN Cr
(V) OBE I 0# 50% #MMLTW5%. 20k > 7icH
fRiX, Fig. 3 WRL4 3x10-5M Pb(l) o
DHETHEL, o Pb(Il) offiyz, 2x10-5M Cr
() ORfbc &k » TERT S Pbdl) oTHREL—F
T5%. #£-C, Fig. 1 TRoh2 Cr(I) ¥
DEWRPTORERORME, Cr(ll) OBLRIETE
Bl Cr(VD) 2w ko & 5 k88 HLD A5
TZ e AR ERT A D EBRTX 5.

7s¥, Fig. 4 TRSh% pH 8 Ll LCoOBAIRDIE
T, KEMEs (D) OBEMERNS 7 v ABNOERE
BL /I, KBESROAERVEE L L Bbh
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Adsorption of chromium(VI) and chromium
(IIT) on hydrous lead dioxide. Yoshinaga Kouyr*,
Toshio MaTsupA and Toyoshi Nacar**(*Okaya Hokubu
Middle School, 1-7336, Akaba, Okaya-shi, Nagano 396;
**Department of Chemistry, Faculty of Science and
Engineering, Ritsumeikan University, Tojiinkitamachi,
Kita-ku, Kyoto-shi, Kyoto 603)

The adsorption behavior of Cr(VI) and Cr(III) on
hydrous lead dioxide (HLD), freshly prepared by
hydrolysis of lead tetra-acetate, was examined using
spectrophotometry with diphenylcarbazide. Also, the
effect of the presence of Pb(II) on the adsorption
behavior of those ions was investigated. HLD(5 X
10~*mol, about 0.14g of PbO,-2H,0) was used for
each adsorption test at a solution volume of 100 ml.
After shaking, Cr(VI) was readily adsorbed on the
HLD below pH 7, and maximal adsorption was observed
at about pH 2. The species of Cr(VI) adsorbed was
considered to be HCrO,~, and the adsorption equilib-
rium was reached within 1h. Almost 10094 adsorption
was observed for the solution at about pH 3 when the
concentration of Cr(VI) was less than about 2 x 10-5 M.
Cr(III) was adsorbed as aquachromium(III) on HLD
below pH 2, while above pH 3 Cr(III) was easily
oxidized to Cr(VI) with HLD so that Cr(III) was
adsorbed in a similar manner as Cr(VI). The addition
of Pb(II) increased the adsorption of both Cr(VI) and
Cr(III) over the pH range from 3 to 10. As the value
of the concentration products of Pb(II) and Cr(VI)
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for the supernatant solution at pH 6 after shaking with
HLD agreed very closely with the calculated conditional Keyword phrases

Zolurbility.frgd?\(;tIs) (::f :b(rftIr) g:;°$:ste ta:t'tl))l—tl g’?’ :l}:e adsorption of Cr(VI) and Cr(III) on hydrous lead
cerease ? ' oncentra attnibuted 7o t1¢ dioxide (HLD); effect of the presence of Pb(II) on

coprecipitation of lead(II) chromate with the HLD. N -
HLD can be used for the collection or the removal of adsorption of Cr(VI) and Cr(IIl); collection or

Cr(VI) and Cr(III) in environmental samples or in removal of Cr(VI) and Cr(IIl) in water; adsorption
waste water. on hydrous lead dioxide (HLD).
(Received December 27, 1986)
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