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Table1 Point of zero charge (PZC) of several manganese oxides
Type PZC Methods References
Acid bimessite L5~ 1.8 @ M Kenzie, 19811%!
Alkaline Bimessite 30 M Kenzie, 198111
Hausmannit e <5 Backes, @ al, 1995!°]
Hausmannite > 10 Shaughnessy, et d, 2003 r
Manganite 74 Shaughnessy, et o, 2003 111l
Cryptomelane <30 Backes, a al, 1995!°!
Cryptomelane 15~20 M Kenzie, 1981 1
Alkaline birnessite 19 @ Tripathy, et al, 20017
Acid birnessite L4 © Loganathan & Burau, 1973 %]
Alkaline birnessite 225 Murry, 19741 81
6-MnO, 15 @ Balstrieri & Murry, 19821161
§MnO, L5 ® Healy, et d, 1966 2]
Hollandite 46 Healy, et al, 1966' 2
Natural bimessite 28 Kim, et d, 2002 !
Lihiophorite 69 Kim, et a, 2002 5!
Todorokite 32 Kim, et o, 20025
Pyrolusite 72 Kim, et a, 2002 B
Acid brnesite 25 © Trpathy, et af, 20010171
Alkaline birnessite 24 Tripathy, et a, 200 1Ll

@ Potentiometric titration ( PT) ; @ Rapid potentiometric titration ( RPT) ; 3 Electrokinetic mobility; @ Ion adsorption (1A); GFlbcculation; © Theory
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Fig. 1 Potentiometric titraon ( PI') curves of the tested samples
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Fig 2 Rapid potentiometric tiration (RPT') curves of the tested sanples
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Fig 3 Improved salt tiration (ISI) curves of the tested samples
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Table 2 Comparison between the methods in PZC determination
Methods Bimessite Cryptomelane Todorokite Goethite
@ 1.18 198 3.98 8.00
® 1.75 210 3.50 8.00
® — — — 8.31
@ 0.98 172 3.31 8.41

@ Potentiomat ic titration ( PT') ; @) Rapid potentiometric titration ( RPT); ) Salt titration (ST); @Improved salt tiration (IST). 1) “—

«

— means no cross point
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Fig 4 Release of M2+ from brnessite as a fundion of time in different

pH solutions
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POINT OF ZERO CHARGE (PZC) OF MANGANESE OXIDES DETERMINED WITH
AN IMPROVED SALT TITRATION METHOD

Lu Sijinl’ > Tan VVerIfengFr Liu Fan' Feng Xionghan1
(1 Faalty  Resources and Erwironment, Huwzhong Agriauturd University, Wihan 430070, China)
(2 College f Water Sdences, Bejing Normal University, Bejing 100875, China )

Abstract Points of zero charge (PZC) of goethite as control and several ores of manganese oxides were detemined with
different methods, e.g. potentiometric titration (PT), rapid potentiomeric titration ( RPT) , salt titration ( ST) and the improved
salt tiration (IST). Results showed PZC of birnessite, cryptomelane, todorokite was 1. 18, 1.98 and 3. 98 respectively with PT
and 1. 75, 2.10 and 3. 50 respectively with RPT. With ST there was no point of intersection of ApH of manganese oxides and
x-axis. However, when 0.5ml 2 mol L7 ' KClwas added into the solution and its equilibrium duration was set at 24 h, PZCs of
the manganese oxides were detemined to be 0. 98, 1.72 and 3. 31, respedively. The PZCs of goethite obtained with the PI' and
RPT mehods were both 8. 00 showing no difference between the two methods, and with the SI' and IST methods were 8. 31 and
8. 41 respedively, showing a minor difference. After the ST method was improved, it could be used to determine PZC of man
ganese oxides. This method was reliable, simple and convenient compared with the PT' and RPT methods.

Key words Point of zero charge (PZC); Salt titration method; Manganese oxide



