P4 F44H f‘: ﬁ ﬂ: "%5 Vol. 14, No. 4
1995 4 7H ENVIRONMENTAL CHEMISTRY July 1995

L AL HRT DR Cu”
Ui etk HRME S

3 B

(REBFREMT LM R, BaX. 210008)

1% ¥

AXDHMRETAECHAS L ER, EHEpH M aE TR, FAETON
AWM AR Cur BB B pH (97 (LIRS, FHlaS LU 0e T 6 MR 2 i 20K
BT AR LR E H R oEN &, B H BRI HE. SREH, Ce " RBEIRPHY
P BB S 70 BB R FF S i 4T R BEHEAT Smin J&, BIR Cu? Y REF R W K a1 R A A
KR HY S BIBMT 92% M 82% M L. Co* RERWKER K, H BREREX.
EXESHHENFBED. “RREFNFEFRTLUSTERMGRE C BRI RS HYBEF
¥ RERM ZRENA N FHTERE TRENE R EHRFEBT Y 0.9989 (n>30).
REIBHHEFRERES Cor" R (HY/Cut*) W AR ] 1 # i 2 4 1
Fft. RAH BEAES CW*REEBAERS Y, H HYENEEEET Cu® BRI E
HE.

XWiF: FHHE, Co"RK. HEBK.

RAIAE LR T I E FREFE BB EFR Pb> M Cu? R A B R R 3 1 #0
FRBE—BEERU, RKOEAZ Co™ ELIMN B G R M BB, FrAmnr H B
HAh¥IR.

#oe 5 %

1. ¥

EHMAFAERIKEALENESMARROHHLUNESRA. REALBEVER
HRE A LR WXk [5, 6]

2. Ik

Cu* MRBRHBr B fy HY A L RBRE, LS5 EW pH WAL, XA 3k
AL A pH SR PG TEEYEN, Bh TSR EX H A BR AN ENE, B
M, FrMBey pH BEFAEBR P H BMENRE, HYTBRM H AHYX

~ EXARBLESRHER. oJTaa L ENTERE Py H Co? BB HE, W



294 78 % it ¥ %

—WAa NN BB HREHTRY. H H BB R LUAS I EMA Co® BB
B AR pH AL . P 20RO BR O B 20K 15

2.1 MBMmEWmL

BifEmA R RBEEMBER, LB pH Bk, HHUCERA pH 6, FFEMA
MR ESME. BEMETEYN: £5%F 2.0000g T IEERA 100ml B FHIIA 50ml
0.1 mol * I '# NaNQ,, ¥4 24h /5, fA 0. 5mlL 0. 005 mol = 7' HNO, 5 NaOH . F
# 5min 512 L pH, RISEMA 0. 5mL 0. 005 mol « I ' HNO, 8 NaOH, B4
5min, ME +3EpH, EF LW pHEEIHFE S BNMIBHBEREBEHFRETH#
7. BB pH M AT MR B SRR IER, ENG HIRmmi & fi 2.

2.2 Cu' WM EP H EMsh 1%

FREL 2. 0000g T 100 ml BAF, M1 50mL 0. 1 mol « 17" NaNO; £ 3 i f1##
i, ¥4 24h, WEBHW pH. £ 50mL 0.1 mol « 17'# NaNO; IFl+ . LT R {E
2k, KM pH SE B AR, 15 pH IREME. R)5 . HEBRERMEE
BRIHACLTH 24h 9 LB P, HHREBHEEIMA 0.5 ml Cu(NOy), FH. I
Cu(NOy, B pH EREHVES FHISEH LEER pH —B. FEMA Cu(NO», BFH
WiEe, BantEVIE KR AL, B RERERYHEN K pH BHE. # EAR
B i R AT AR BRI pH ¥y H BN EM . FrREN Co* KEHE
i E] g AR 4.

g R 5 i #®

1. H B H%
B 1 L0 HR0 B0 0 MR R 2. T 2 R TR A Cut* 5
7 pH BB RO L B4, th T 1 PP 2 RATTTLUR M Cur BB b, R B EIBY H* B
s 3t (B 3 FFR). [ 3 R, Cut" IR 1R A IR B BOA BB 576 2 IV N FF 060 %

1 ARENEETERESE

Table 1 The amount of H™ released at different reaction time

e A /mol - 17! 413 /mol = 17! = a/mol « 17) Z13%/mol + 1!
BHE/s  Cutt Cut* Cut* Cutt tlmil/s Curr Cut* Cot*  Cutr
AX107%) (1x1073%) (4X107%) (1X1073%) @X1071 (AX107% (4X107%) (1X10™%)

[§] o 9] 0 0 300 92.8 9.9 82.2 82.7
10 30.2 38.5 13.3 13.8 §00 96. 3 97.4 90.2 90. 5
30 56-5 65. 3 31.6 32.4 900 97.5 98. 3 93.3 93.5
60 72.2 79.0 48.0 48.9 1200 98.1 98.7 94.9 . 950
120 83.8 88.3 64. 9 65.7 1500 98. 5 98.9 95.9 96. 0
180 88. 6 91.8 73.3 74.2 1800 98.7 99.1 96.5 96. 6
240 91.2 93.8 78.7 79.3
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- Fig.3 The kinetics of H* releasing in Cu?* adsorption
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Fig- 4 The kinelics of H™ releasing in Cu’" adsorption by six equations tested
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Table 2 Correlation coefficient of six linar equation

ik Es Elovich R i " —REWN RN
OB n B D B 5 B e
=1 Cu? r 0. 9803 0. 9720 0. 9730 0. 9229 —0. 9775 0. €997
u
.E% g4 1. 54x10°° 1. 32x10°° —~11. 21 —11. 03 —12. 68 1243056
X 10~ R . -
E 4 b | 8. 02x1078 6. 94 X107 0. 0408 9. 41Xx107° —1. 81x107° 33573
e Cu? r 0. 9835 0. 9320 0. 9235 0. 9530 —0. 9359 0. 9998
- nie
— @ 1. 77%x107¢ 1. 64X10 * —11. 01 —10. 92 —13. 0} 775568
- 11>107 B
~ b 5. 07x10°8 4. 21 X107 0. 0225 5. 58X107% —1. 85x10°? 50587
ol Cut™ r 0. 9917 0. 9467 0. 9582 0. 9562 —0. 8116 0. 9974
- 9 1. 48X 107 ¢ 9. 35x10°% —11. 38 —11. 00 —11. 35 2744262
> 10~
g 4x1 b | 2. 12x1077 1. 76X10°°¢ 0. 0921 2. 23x10°¢ —2. 13%x10°° 42233
e Cut r 0. 9924 0. 9744 0. 9844 0. 9297 —0. 9500 0. 9987
. u-
- e 1. 83%10°° 9. 93x10°°¢ —11. 23 —10. 76 ~11 3 2026258
- 11 X107
~ ! b 3. 10x1077 2. 66x10°° 0. 1090 2. 50107 —1. 69X1073 32328
x£3I ZEZRNBNFFRZH
Table 3 The parameters of second-order equation
B A /mol < 17! . MW/mol - 17!
2+ —4 2+ -3
Cu?* (4X1074) Cu?* (1X107%) Cu?™ (4Xx1079) Cu™* (X107
fiz/s 23. 2 15. 4 65. 0 62. 7
Hea/mol + g7 ! 1. 87X107° 1. 98X 107°% 2. 38X%107° 3.66X10°°
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KINETICS OF H* RELEASING AS Cu?* ADSORBED
ON VARIABLE CHARGE SOILS AND MINERALS

Hu Guosong
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing, 210008)

ABSTRACT

The changes of suspension pH of red soil and kaolinite suspension at different time
after Cu’* adsorption on red soil and kaolinite was detected by using a low-resistant pH
glass electrode as working electrode and a nitrate selection electrode as reference elec-
trode, and the amount of H* released at different time , that was, the kinetics of H™ re-
leasing was calculated by the combination of the time-dependent data of suspension pH
and the acid-base titration curves of red soil and kaolinite. The results showed that the
suspension pH of red soil and kaolinite dropped sharply and most of H* , more than 92 %
and 82% in kaolinite and red soil system. was displaced out within the five minute after
Cu’" was added into the suspension and then the amount of H* released increased gradu-
ally. More H" was released at a higher concentration for a given sample and the amount
of H* released in red soil system was more than that of kaolinite system at a given con-
centration. The time-dependent data of H* releasing of red soil and kaolinite at two con-
centrations could be fitted best by second-order equation among six equations tested ,
and the average correlation coefficient for the linear form of second-order equation was
0. 9989 (n>>30). The ratio of the amount H* released to amount of Cu?* adsorbed, H*/
Cu®*, increased with time, which suggested that the speed of H* releasing and the
speed of Cu’* adsorption were not synchronous, but the releasing of H* was hysteretic
to the adsorption of Cu®".

Keywords: kinetics, H* releasing, Cu’" adsorption.



