
CHARPTER VI

CONCLUSIONS

In the present w ork, the acid /base and com p lexation  reactions o f  Cu2" 

and Z n2+ on  goeth ite  surface w ere  investigated  by potentiom etric m ethod. From  the  

an alysis o f  data, three typ es o f  surface com p lex  sp ec ies w ere found, the 

nondeprotonated(=F eO H C u2+, (= F eO H )2Zn2+, = F e 0 H C u S 0 4a n d (= F e0 H )2Z n S 0 4 ), the  

deprotonated (=FeO C u+ ,=F eO Z n+ ,=FeO C uSO  4 and = F eO Z n S 0 4 ) and the hydrolyzed  

sp ec ies ( =F eO C uO H ,=F eO Z n(O H ) - ,  = F e 0 C u 0 H S 0 42' and E =Fe0Z n(0H )2S 0 43‘ ). 

H o w e v e r , fo r  th e  nondeprotonated sp ecies, Zn2+ form a m ultidentate com p lex  with  

tw o  suface sites  on  goeth ite  d u e  to  th e  lo w e r  e le c tr o n e g a t iv ity  v a lu e  and th e  larger 

io n ic  s ize  o f  Z n2+ com pared w ith  C u2+. In the acidic range, the major surface sp ecies  

w ere nondeprotonated and deprotonated sp ecies w h ile  the hydrolyzed  sp ec ies becam e  

m ore im portant at h igh pH. The sam e trend w ere found for the stability o f  Cu2+, Z n2+, 

C u2~ -S 0 42" and Zn2^ -S 0 42 co m p lex  system s i.e ., the lo g  p va lu es o f  nondeprotonated >  

deprotonated >  hydrolyzed  surface species. From the distribution diagram s o f  the 

surface co m p lex  sp ec ies on goeth ite , the adsorption o f  C u2' and Zn2+ increased with  

increasing  pH . T he adsorption ed ge o f  Cu2' and Zn2+ w a s found to  be in the pH  range 

o f  4 -7  and 5 -8 , respectively . In the presence o f  sulfate ion, the adsorption o f  C u2 and 

Z n2’ w as enhanced at lo w  pH as a result o f  the Cu2+- S 0 42‘ and Zn2+- S 0 42‘ ternary 

surface co m p lex es , (=FeO H C uS04 and =FeO ZnS04). L ittle effect o f  ion ic  strengths on
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the lo g  p va lu es and the am ount o f  Cu2+ and Zn2+ adsorbed on goeth ite  surface w ere  

observed  for 500 -fo ld  increase in ion ic  strengths.

In con clu sion , w e  m ay represent the adsorption m odel based on  CCM  

for the goeth ite-C u 2+ and goeth ite-Z n 2+ system s as show n in figure 5.1. The adsorbed  

C u2+, Zn2+and FT are located  at the surface or the 0-layer, and form  the inner-sphere  

co m p lex es  w ith  the surface sites. Sulfate ions are located  in the d iffu se  outer layer and 

form  the outer-sphere com p lexes. T he goeth ite  surface charge and potential are 

m od ified  to  the va lu es Go and i|7oby the adsorbed ions. B eyon d  th is 0-layer, the charge  

(G ddi) and potential (ij/ddi) in the d iffu se  outer layer assum ed the bulk values.
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Figure 5.1 T he sch em atic  representation o f  the g oeth ite / solution interface  

(a) C u2+- S 0 42' and (b) Zn2+- S 0 42' com p lex  system s according to  

C o n sta n t C a p a c ita n c e  M o d el.



72

T he results from  this w ork  g iv e  usefu l insights for the m ineral-m etal ions  

in teractions. It should  thus be w orth w h ile  to  further in vestigate  the adsorption o f  C u2+ 

and Z n2 or other m etal ion s o n  o x id e  surfaces focu sin g  on;

1. T he e ffec t o f  the background electro ly tes e.g . N aC l, K N O 3  and N a C 1 0 4 .

2. T he e ffec t o f  other an ions or organic acids

3. T he com p etition  o f  th ese  ions w ith  varying conditions o f  the system s.

4. T he adsorption  w ith  d ifferent surface com p lexation  m odels

5. T he adsorption on  other m etal hydroxides e  g. alum inium  and m anganese  

hydroxides.
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