
                             



           

: 

  

: 

  

: 

  

:



   

II

SDSSDS

SDS

SDS

SDSII

SDS

SDS

(II)

 

NaYNiY

(II)

MCM-

XXRD

MCM-



  
MCM-

MCM-

(II)Y

MCM-



  



  

pH

NaY

NiY

 

NaY

MCM-(m)      MCM-

(Ni/POAP/MCPE)

OAP-MCPE

POAP-MCPE

 

Ni/POAP/MCPE

 

Ni/POAP/MCPE

SEM 

Ni/POAP/MCPE



   
Ni/POAP/MCPE

Ni/POAP/MCPE

 

POAP SDS(Ni/SDS-POAP/CPE)

OAPSDS 

SDS

CPESDS-POAP

  

Ni/SDS-POAP/CPE

Ni/SDS-

POAP/CPE

 

Ni/SDS-POAP/CPE



  

Ni/SDS-POAP/CPE

Ni/SDS-POAP/CPE

Ni/SDS-POAP/CPE

Ni/SDS-POAP/CPE

Y

FTIRXRDY

NiY/ CPENi- NiY/ CPE

NiY/ CPENi- NiY/ CPE

 

Ni/CPENi-NaY/CPE

 

NiYNi-NiY/CPE

Ni-NiY/CPE

Ni- NiY/CPE



  
MCM-

XRD

 

MCM-MCM-

(m)MCM-(m)/CPEMCM-(FCN

 

pH

(m)/CPE MCM-

 

FCN

pH

OH

OH(m)/CPE MCM-

 

FCN



  



  
APZ

Si NMR

LCT

 

OAP-MCPE  M

  

HClO

POAP-MCPE(a)(b)

 

M

 

HClO(c

 

M

 

NaOH 

Ni/POAP/MCPE 

 

M

 

NaOH 

Ni/POAP/MCPE

 

M

 

NaOH 

EpLog v

Ni/POAP/MCPE 

 

M

 

NaOH 

Ni/POAP/MCPE 

 

M

 

NaOH 

SEMPOAP/MCPENi/POAP/MCPE



  
POAP/MCPE

 
M

 
NaOH abmM

Ni/POAP/MCPE a)b)mM

 

Ni/POAP/MCPE mM

 

M

 

NaOH 

Ni/POAP/MCPE

 

Ni/POAP/MCPE 

 

M  NaOH 

Ni/POAP/MCPE

 

L

 

mM

 

ml

 

MNaOH

 

Ni/POAP/MCPE

 

M

  

NaOH 

Ni/POAP/MCPEPOAP/MCPE(a)(b)

 

Ni/POAP/MCPE 

 

M  NaOH 

Ni/POAP/MCPE 

 

Ni/POAP/MCPE M

 

M

 

NaOH 

Ni/POAP/MCPE

 

mMOAP 

 

M

  

HClO

mMSDS SDS



  
mV

SDS

CPESDS-POAP(a)(b)

 

M

 

HClO 

 

(a)CPE(b)POAP/CPE(c)SDS-POAP/CPE

 

mM

  

M 

 

KCl

 

M 

 

KCl(a)

POAP /CPE(b)SDS-POAP/CPE

(a)SDS-POAP/CPE(b)Ni/SDS-POAP/CPE

 

M

 

NaOH 

Ni/POAP/CPENi/SDS POAP/CPE

abM

  

Ni/SDS POAP/CPE

Ni/SDS POAP/CPE

 

MNaOH 

Ni/SDS POAP/CPE

Ni/SDS POAP/CPEM

Ni/SDS POAP/CPENi/POAP/CPE

abmM

Ni/SDS POAP/CPE

 

MNaOH 

a

Ni/SDS POAP/CPEbNi/POAP/CPE



  
Ni/SDS POAP/CPE a)b)mM

 

Ni/SDS-POAP/CPE mM

 

M

 

NaOH 

Ni/SDS-POAP/CPE(a)

 

NaY

XRDNaY

CPE

 

NiY

 

M NaOH 

CPENi-NiY

 

M NaOH 

 

NiY/CPE 

 

Ni-NiY/CPE NiY

abM

Ni/CPE

 

Ni-NaY/CPENaY

abM

Ni-NiY/CPE 

Ni-NiY/CPENiYab)

M

Ni-NiY/CPE 

 

MNaOH 

 

Ni-NiY/CPE(a)

Ni-NiY/CPE M 

 

M

 

NaOH

 

MCM-(m

 

MCM-

:XRDa

 

MCM-b(m

 

MCM-



   
aCPEb/CPEMCM-

c/CPE(m

 
MCM-

/CPE(m

 

MCM-M

ab

/CPE(m

 

MCM-M

/CPE(m

 

MCM-M

/CPE(m

 

MCM-M

/CPE(m

 

MCM-

 

MHCl

/CPE(mMCM-

 

FCN

 

pH

/CPE(mMCM-

 

FCN

 

M

 

HCl 

/CPE(m

 

MCM-

 

M

 

HCl aOHbmM

OH

/CPE(mMCM-FCN

 

mM OH

 

pH

/CPE(mMCM-

 

FCN

 

M  HCl OH

/CPE(mMCM-

 

FCN

 

LMOH

 

ml

 

M

 

HCl

O

 

H

 



  
/CPE(mMCM-FCN

 
M

 
HCl 



  

Ni/POAP/MCPE

Ni/SDS-POAP/CPE

Ni/ POAP/CPE

OH

OH



     



  

pH

°C

                                                

  

- Clark 

 

- Lyons 



  

Ni(II)/Ni(III)

 

(II) 


