
–

–

’

–

´

– ´

journal homepage: www.elsevier.com/locate/watres 



<

´

–

´

–

μ
◦

◦

–

>

μ

< μ

μ –

– μ



–

μ μ μ

μ

μ μ

μ μ

≤

μ

μ μ μ



–

´

• •

–

± ±

<

´

<

–

´

––
–

μ

– –

–

– – 

– – 

±
±



’

’

– <

μ

μ

μ μ



–

±

μ μ μ ± ± μ



–

–

–

(in AOM)

KMnO4
1

Cl2
3

Cl2
2

Cl2
4R C N

R NO2

R NH2



•

•

•
–

•

•
– 

– 

•

–

–

–

–

–

–

–

˜

— –

–

–

AOM
KMnO4

1 R CHO
NH2Cl

2 R N

OH
Cl

H

-HCl
-H2O R C N

NH2Cl
4

3



–

–

–

–

–

´ ´

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

˜

–

–

–

–

–

–

–

–

— 

–

–

–

–

´

´ ´

–

–

–

–

–

–

+

–

–

–

–



–

–

–

–

–

–

–

–

–

–

– –

–

–


