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ĬĤ/ģĥ/ģĬ :ƿƸǽƶř

 ǳƴǾǦš
 ǳƴǁ ƘǾǮǲǾƛǸǪūǸǮǶƢǭ ǻƷƘǮǾƛ ƤǕƘƛ Ǵǥ ƠƽƗ ǯƘǶƩ ǠǍƘǲǭ ƹƗ ǻƷƘǾƾƛ ƷƳ ǼǎǾƮǭ Ơƾǽƹ ƟȆŨǂǭ ƹƗ ǼŨǽ ƟƗƸƢǾǱ Ǵƛ ƙƋ ǔƛƘǲǭ ǼūƳǸǩƋ :Ǜƴǵ Ƿ ǴǲǾǭƹ
 ǫƗƴǡƗ ƙƋ ǔƛƘǲǭ ƹƗ ǯƋ Ǜƶƭ Ƿ ǧƸƢǲŧ Ǵƛ ƴǽƘƛ ǰǽƗƸƛƘǲƛ  .ƳƷƗƳ ǀǢǱ ƺǾǱ ǯǸƱ ǯƘǍƸƽ Ƿ ǻǷƘǞǲǩ ǬƢƾǾƽ ǯƘǍƸƽ ǨǾƜǡ ƹƗ ǼǽƘǵ ǻƷƘǮǾƛ ƹǷƸƛ ƷƳ ȅƘǮƢƭƗ Ƿ
 ǸǱƘǱ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƟƗƸƢǾǱ Ǜƶƭ ǴǖǩƘǎǭ ǰǽƗ ƷƳ ÛƠƽƗ ǴƩǸơ ƳƷǸǭ ƷƘǾƾƛ ǌǾƮǭ ǻƘǵ ǳƴǲǽȅƋ ǴǾǞǆơ ƷƳ ƳƗǸǭ ǸǱƘǱ ƹƗ ǳƳƘǞƢƽƗ ǳƹǷƸǭƗ Ǵŧ ǰǽƗ Ǵƛ ǴƩǸơ Ƙƛ .ƳǸǮǱ
.ƠǝƸū ƷƗƸǡ ǴǖǩƘǎǭ ƳƷǸǭ ǀǞǲƛƗƸǝ ǀƛƘơ ƠƮơ Ƿ ǻƷǸǱ ǼƛǸƽƷ Ǭǵ ƿǷƷ Ǵƛ ǳƴǁ ƺƢǲƽ Ƿ (Ag-TiO2)  ǳƸǢǱ Ƙƛ ǳƴǁ ǼǲǙ ǫǸǾǱƘƢǾơ ƴǾƾǥƗ ǻƳ ƟƗƷƵ
 ƠǒǪǙ ƸƥƗ ǼƽƷƸƛ ƷǸǒǲǭ Ǵƛ .ƴǁ ǴƢǝƸū ƸǒǱ ƷƳ Ĥģģ Ƿ Ĩģ ¡ĥģ mg/L ƠǒǪǙ Ǵƽ ǨǭƘǁ ǠǾǢƮơ ǰǽƗ ƷƳ ƟƗƸƢǾǱ ǼƽƷƸƛ ƳƷǸǭ ǻƘǵ ƠǒǪǙ :ǼƽƷƸƛ ƿǷƷ
 Ĭ Ƿ Ī ¡Ĩ ǯƗƺǾǭ Ǵƽ ÛƺǾǱ pH ƸƥƗ ǰǾǾǖơ ǻƗƸƛ .ƴǁ ǳƳƘǞƢƽƗ ǳƷƵǸǱƘǱ Ĥ/ĥ Ƿ ģ/ī ¡ ģ/ħ ¡ģ/Ĥ g/L ǻƘǵ ƠǒǪǙ ƹƗ ƟƗƸƢǾǱ ǻƘǾƭƗ ƷƳ Ag-TiO2 ǳƷƵ ǸǱƘǱ
 ǳƳƘǞƢƽƗ ƟƗƸƢǾǱ Ǜƶƭ ƷƳ ǴǱƘūƗƴƩ ƟƷǸǅ Ǵƛ ǀǞǲƛƗƸǝ ǸơƸř ƳƸƛƷƘŧ Ƿ ǼŨǽƷƘơ ǌǽƗƸǁ ƷƳ Ag-TiO2 ǳƷƵ ǸǱƘǱ ƹƗ ǰǾǲš Ǭǵ ǠǾǢƮơ ǰǽƗ ƷƳ .ƴǁ ƷǸǒǲǭ

.ƠǝƸū ƷƗƸǡ ǴǖǩƘǎǭ ƳƷǸǭ ƺǾǱ ƴǽƗƸǪǥ Ƿ ƟƘǞǩǸƽ ǻƘǵƸū ǴǪƱƗƴǭ ƷǸǊƭ ƸǾƥƘơ ǰǾǲš Ǭǵ .ƴǁ
 ƸǾƥƘơ .ƴǭƋ ƠƽƳ Ǵƛ ģ/ī g/L ،Ag-TiO2 ƠǒǪǙ Ƿ ǻƴǾƽƗ pH ÛƟƗƸƢǾǱ Ĥģģ mg/L ƠǒǪǙ ǌǽƗƸǁ ƷƳ (ĕĬĨ/Ĩ) ƟƗƸƢǾǱ Ǜƶƭ ǴǲǾǶƛ ǼǽƗƷƘŧ :Ƙǵ ǴƢǝƘǽ
 .ƠǝƘǽ ǀǵƘŧ Ǜƶƭ ǼǽƗƷƘŧ Ĥ/ĥ g/L Ǵƛ ǳƷƵǸǱƘǱ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ ǼǩǷ ƳǸƛ ƠƜƦǭ ģ/ī g/L ƠǒǪǙ Ƙơ ÛƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘǥ Ƹƛ ǳƷƵ ǸǱƘǱ ƠǒǪǙ ǀǽƗƺǝƗ
 ƷǸǊƭ Ǵǥ ƳƗƳ ǯƘǂǱ ǼƽƷƸƛ ǰǽƗ  .ƳǸƛ ĕ ĥĦ/ĦƸƦŧƗƴƭ ǼŨǽƷƘơ ǌǽƗƸǁ ƷƳ Ƿ ĕĦĥ ƸƦŧƗƴƭ ÛǼǽƘǶǲơ Ǵƛ ǀǞǲƛƗƸǝ ǀƛƘơ ǌǽƗƸǁ ƷƳ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ

.ƴǵƳ Ǽǭ ǀǵƘǥ ƗƷ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘǥ ÛǼƛƋ ǌǾƮǭ ƷƳ ƴǽƗƸǪǥ Ƿ ƟƘǞǩǸƽ ǻƘǵ ǯǸǽ
 .ƳƷƗƳ ǼƛƋ ǻƘǵ ǌǾƮǭ ƹƗ ƟƗƸƢǾǱ Ǜƶƭ ƷƳ ǼƛǸǪǎǭ ǼǽƗƷƘŧ Ag-TiO2 ƠƾǾǩƘơƘŧǸƢǝǸǱƘǱ Ǵŧ ƳƗƳ ǯƘǂǱ ǼƽƷƸƛ ǰǽƗ ǴƪǾƢǱ :ǻƸǾū ǴƪǾƢǱ

ǼƛƋ ǌǾƮǭ ÛƟƗƸƢǾǱ ÛǳƸǢǱ Ƙƛ ǳƴǁ ǼǲǙ ǫǸǾǱƘƢǾơ ƴǾƾŧƗ ǻƳ ÛǼƢƾǾǩƘơƘŧǸƢǝ ǻƘǾƭƗ :ǻƴǾǪŧ ǯƘūţƗǷ

ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ ƴǁƷƗ ǼƽƘǲǁƷƘŧ ǴƢƱǸǭƋ ǀǱƗƳ -Ĥ
ǯƗƸǶơ ǼǦǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠƾǽƹ ǌǾƮǭ ǳƴǦǂǵǷŤř Ƿ ƠǁƗƴǶƛ ǳƴǦǂǱƗƳ ƳƘƢƽƗ ÛǼǮǾǁ ǼƽƴǲǶǭ ǻƗƸƢǥƳ -ĥ

ǯƗƸǶơ ǼǦǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴǦǂǱƗƳ ƷƘǽƳƘƢƽƗ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢǥƳ -Ħ
(ƴǱǸǩƗ ƼǽƳƸř) ǯƗƸǶơ ǼǦǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴǦǂǱƗƳ ƷƘǾǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢǥƳ -ħ
ǻƹƷǷƘǂŧ ƳƘǶƩ ǼƽƴǲǶǭ ǳƴŨǂǵǷŤř ÛƳƗǸǭ ƙƘƲƢǱƗ Ƿ ǼǽƘƽƘǲǁ ÛƳƗǸǭ ƴǁƷƗ ǼƽƘǲǁƷƘŧ ǴƢƱǸǭƋ ǀǱƗƳ -Ĩ

ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠƾǽƹ ǌǾƮǭ ǳƴǦǂǵǷŤř ÛǌǾƮǭ ƠǁƗƴǶƛ ƴǁƷƗ ƻƘǲǁƷƘŧ  -ĩ

Ĭģ/Ĥĥ/Ĥĥ :ƠǝƘǽƷƳ

ƴǲǽƗƸǝ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǼƛƋ ǻƘǵ ǌǾƮǭ ƹƗ ƟƗƸƢǾǱ ǼƢƾǾǩƘơƘŧǸƢǝ ǻƘǾƭƗ
ǳƸǢǱ Ƙƛ ǳƴǁ ǀĠȅƋ TiO2/UV 

ĩǼƩƸƛ ǼƢǮǵ ǳƴǾǖƽ ÛĨǻƳƗǸƩ ǰǾƾƭƸǾǭƗ ÛħǼǭȆǙ ƗƸƢǾǭ ÛĦǻǸƮǭ ǰǾƾƭƸǾǭƗ ÛĥǻƸǅƘǱ ǰǾǮǾƽ ¡ĤƷƘƢƽƸř ƴǾǖƽ
naserise@tums.ac.irǌǾƮǭ ƠǁƗƴǶƛ ǳǷƸū ÛƠǁƗƴǶƛ ǳƴǦǂǱƗƳ ÛǯƗƸǶơ ǼǦǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƙȆǢǱƗ ǯƗƴǾǭ ÛǯƗƸǶơ :ǧǸƖƾǭ ǳƴǲƾǽǸǱ
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Ħģī

ǴǭƴǢǭ
 ƹƗ  ǼŨǽ  ƟƗƸƢǾǱ  Ǵƛ  ǼǲǾǭƹƸǽƹ  Ƿ  ǼƮǎƽ  ǻƘǵ ƙƋ  ǼūƳǸǩƋ.....
 ǴǪǮƩ ƹƗ Ƿ ǯƘǶƩ ǠǍƘǲǭ ƹƗ ǻƷƘǾƾƛ ƷƳ ǼǎǾƮǭ Ơƾǽƹ ƟȆŨǂǭ
 ƟƘƜǾǥƸơ ǯǸǾƽƗƴǾƾǥƗ ǴǪƭƸǭ ǰǽƸƱƋ ǯƗǸǲǕ Ǵƛ ƟƗƸƢǾǱ .ƠƽƗ ǯƗƸǽƗ
 ƷƳ ƘǾǮǲǾƛǸǪūǸǮǶƢǭ ǻƷƘǮǾƛ ǨǭƘǕ Ǵǥ ƳǸǁ Ǽǭ ƙǸƾƮǭ ƷƗƳ ǯţǷƸƢǾǱ
 ǰǾǭƗƹǷƸƢǾǱ ǻƗƹ ǯƘǍƸƽ ƟƘƜǾǥƸơ ǨǾǦǂơ ǨǾƾǱƘƢř Ƿ ǳƳǸƛ ǯƗƳƗƹǸǱ
 ǼǽƘǾǮǾǁ ǻƘǵ ǄƱƘǁ ƹƗ ǼǦǽ ǯƗǸǲǕ Ǵƛ Ǵǥ ƴǵƳ Ǽǭ ǀǽƗƺǝƗ  ƗƷ
 ǴƩǸơ ƳƷǸǭ ƴǭƘƩ ǻƘǵƴǱƘǮƾř Ƿ Ƙǵ ƙȆǉƘǝ Ǵƛ ƙƋ  ǼūƳǸǩƋ
 ǧȆƢƱƗ ƤǕƘƛ ƟƗƸƢǾǱ ÛƘǾǮǲǾƛǸǪūǸǮǶƢǭ ǻƷƘǮǾƛ ƷƳ .(ĥǷĤ) ƠƽƗ
 ǰǽƗ Ƿ ǳƴǁ ǯƗƳƗƹǸǱ ǯǸƱ ǯŤǾƾǥƗ ǀǵƘǥ Ƿ ǼƾǞǲơ ǬƢƾǾƽ ƷƳ
 ǻȅƘƛ ƠǒǪǙ ǰǾǲš Ǭǵ .ƳƳƸū Ǽǭ ƘǶǱƋ ǯƴǁ ƳǸƜǥ ƤǕƘƛ ǼǽƘƽƷƘǱ
 ǳƳƗƳ ǯƘǂǱ ƟƘǁƷƗƺū .ƳǸǁ  ǯƘǱƹ ƷƳ ǰǾǲƩ ǌǢƽ ƤǕƘƛ ƴǱƗǸơ Ǽǭ ǯƋ
 ƤǕƘƛ Ɵƴǭ ǼǱȅǸǍ ƷƳ ƟƗƸƢǾǱ ĤĬ -ĥĬ mg/L ǰǾƛ ƠǒǪǙ Ǵǥ ƴǱƗ

.(Ħ) ƠƽƗ ǳƴǁ ƴǲǵ ƷƳ ǯƹ Ơǂǵ ƷƳ ǰǾǲƩ ǌǢƽ
 ƺǮƽƗ ÛǯǸǽ ǧƳƘƜơ ǨǭƘǁ ƙƋ ƹƗ ƟƗƸƢǾǱ Ǜƶƭ ǧǷƗƴƢǭ ǻƘǵ ƿǷƷ
 ǧƳƘƜơ .ƠƽƗ ǼǽƘǾǮǾǁ ǀǵƘŧ Ƿ ǼƢƾǽƹ ǯǸǾƽƘŨǾǞǽƸƢǾǱƳ ÛƻǸŨǖǭ
 ÛƴǱǸǁ Ǽǭ ǳƳƘǞƢƽƗ ƺǾǱ ǳƳƸƢƾū ƷǸǍ Ǵƛ Ǵŧ ƻǸŨǖǭ ƺǮƽƗ Ƿ ǯǸǽ
 ǴǽǸǱƘƥ ƷǸǁ ǻƘǵ ƙƘƾř ǴǾǞǆơ Ƿ ƸƢƾƛ ǈǽǸǖơ Ƙǽ ƘǾƭƗ ƴǲǭƹƘǾǱ ƘƜǩƘǙ
 ƠƜǡƗƸǭ ƴǲǭƹƘǾǱ ƺǾǱ ǼƢƾǽƹ ǯǸǾƽƘŨǾǞǽƸƢǾǱƳ ƿǷƷ .ƴǲƢƾǵ ǻƴǾǩǸơ
 ǻƘǵƴǲǽƗƸǝ  ǰǽƗ  Ƹƛ  ǳǷȆǕ  ÛƠƽƗ  ǼǩƋ  ǻƗƸƢƾƛǸƽ  ǰǾǭƘơ  Ƿ  ƳƘǽƹ
 ǼǽƘǾǮǾǁ ǀǵƘŧ Ƙƛ  ǴƾǽƘǢǭ  ƷƳ ƘǊǖƛ  Ƿ ǴƢƾǵƋ  ƘǭǸǮǕ ǼƛǷƸǦǾǭ
 ƴǲǽƗƸǝ Ŧǽ ƳƷǸǭ ƷƳ ǠǾǢƮơ Ƿ ǴǖƽǸơ ǰǽƗƸƛƘǲƛ .(ħ) ƴǲƢƾǵ ǄǡƘǱ
 ǻƘǵ ƿǷƷ  ƹƗ  Ƹơ ǻƳƘǆƢǡƗ  Ǵŧ  ƳǸǁ  Ǽǭ  ǼǲǾƛ ǀǾř  Ǵŧ  ǼƢƾǾǩƘơƘŧ
 ÛƴǁƘƛ ǼŨǽţǸǩǸŧƗ ǻƘǽƗƺǭ ǻƗƷƗƳ Ƿ ǼǽƘǾǮǾǁǸŨǽƺǾǝ Ƿ ǼŨǽţǸǩǸǾƛ

.(Ĩ)ƠƽƗ ǻƷǷƸǉ
 ǰǽƗ ǯƗƸƜƩ ǻƗƸƛ ǼǶƩǸơ ǨƛƘǡ ǻƘǵ ǨǾƾǱƘƢř ǻƗƷƗƳ ǸǱƘǱ ǻƷǷƘǲǝ
 ǴǅƸǕ ƳƷƗǷ ǬǾǢƢƾǭ ƷǸǍ Ǵƛ Ƙǽ ǻƷǷƘǲǝ ǰǽƗ ÜƠƽƘǵ ǼƢƽƘǥ ǨǾƜǡ
 Ǽǭ  ƘǶǱƋ  ǻƸǾū ǳƹƗƴǱƗ  Ƿ  ǼǽƘƽƘǲǁ Ǵƛ  ǤǮǥ Ƿ ÛƘǵ ǳƴǲǽȅƋ  Ǜƶƭ
 ƴǲǽƗƸǝ ƷƳ ƸǾƾǭ ƸǾǾǚơ Ǥǽ ƳƘƪǽƗ Ƙƛ ǬǾǢƢƾǭ ƸǾǙ ƷǸǍ Ǵƛ Ƙǽ Ƿ ƳǸǁ
 Ƙǽ Ǜƶƭ ǔǞǱ Ǵƛ ƗƷ ǌǽƗƸǁ ǯƋ ƠǾǵƘǭ ƸǾǾǚơ Ƙǽ Ƿ ǳƴǲǽȅƋ Ǜƶƭ
 ǯƘǭƹ ǨǾǩƳ  Ǵƛ  ƘǭƗ  .ƴǲǥ Ǽǭ ǬǵƗƸǝ  ƸǒǱ  ƳƷǸǭ  ǻƘǵ ǳƴǲǽȅƋ  ǀǵƘǥ
 ǻƘǵ ƿǷƷ ǴǽƗƷƗ ǻƗƸƛ ƟƘǢǾǢƮơ ÛƘǵƴǲǽƗƸǝ ǻȅƘƛ Ǵǲǽƺǵ Ƿ ǼǱȅǸǍ
 ǯƗǸơ Ǽǭ ǴǪǮƩ ǯƋ ƹƗ Ǵŧ ƠƽƗ ǫƘƪǱƗ ǧƘƭ ƷƳ ǯƘǲš Ǭǵ Ƹơ ƚƽƘǲǭ
 (Photocatalytic Degradation)  ǻƷǷƺǾǩƘơƘŧǸƢǝ  Ǵǽƺƪơ  Ǵƛ
 ƠƮơ  ǳƴǲǲŧ ǳƳǸǩƋ  ƳƗǸǭ  ÛǻƷǷƺǾǩƘơƘŧǸƢǝ  Ǵǽƺƪơ  ƷƳ  .ƳǸǮǱ  ǳƷƘǁƗ

 ƴǾƾŧƗ  ƟƗƷƵ  ƷǸǊƭ  ƷƳ  Ƿ  (UV)  ǀǞǲƛƗƸǝ  ǸơƸř  ǀƛƘơ  ƸǾƥƘơ
 (ZnO) ǻǷƷ ƴǾƾǥƗ Ƿ (TiO2) ǫǸǾǱƘƢǾơ ƴǾƾǥƗ ǻƳ ƸǾǒǱ ǻƺǪǝ

.(ĩ) ƴǱǸǁ Ǽǭ Ǵǽƺƪơ
 Ơƾǽƹ ǌǾƮǭ ǻƘǵ ǳƴǲǽȅƋ ƹƗ ǻƷƘǾƾƛ ǻǷƷ Ƹƛ ǫǸǾǱƘƢǾơ ƴǾƾŧƗ ǻƳ
 Ƙƛ ƷƘūƹƘƽ ƟȅǸǆƮǭ Ǵƛ ƗƷ ƘǶǱƋ ÛǛƶƭ Ƹƛ ǳǷȆǕ Ƿ ǳƳǸƛ ƸƥǸǭ
 ǳƳƹƘƛ ÛǯƗƹƷƗ ƠǮǾǡ Ƙƛ ƚǾŧƸơ ǰǽƗ .ƴǲŧ Ǽǭ ǨǽƴƜơ Ơƾǽƹ ǌǾƮǭ
 ǻƘǵ ǻƷǷƘǲǝ  ƷƳ  ÛƠǝƘǽƹƘƛ  ǯƘŨǭƗ  ǨǾǩƳ  Ǵƛ  Ƿ  ƳƷƗƳ  ǼǽȅƘƛ  ƷƘǾƾƛ
 ƸŬǽƳ ǻǸƽ ƹƗ .(Ī) ƳƷƗƳ ƳƸƛƷƘŧ Ƙǵ ǳƴǲǽȅƋ Ǜƶƭ ƠǶƩ ǼƢǖǲǅ
 ƴǲǱƘǭ  ǼǽƘǵ ǼƢƽƘŧ  ƚǾŧƸơ  ǰǽƗ  ǻƗƸƛ  ǳƴǁ ƸǥƵ ǻƘǽƗƺǭ  ƷƘǲǥ  ƷƳ
 ǳƴǁ ǼǲǙ ǻƘǵ ǴǱǸǮǱ Ƙƛ ǴƾǽƘǢǭ ƷƳ Ƙǵ ǯǸơǸǝ ƹƗ ƸƢǮŧ ƸƥǸǭ ǳƳƘǞƢƽƗ
 Ƙǵ ǯǷƸƢŨǩƗ Ƴƴƪǭ ƚǾŧƸơ ƠǕƸƽ ǰƢǝƷ ȅƘƛ ÛƸŬǽƳ ƸǅƘǲǕ Ƙƛ TiO2

 ƳǷƴƮǭ ǳƹƘƛ ƷƳ ƠǾǩƘǖǝ Ƿ ÛƷǸǱ ǴǪǾƽǷ Ǵƛ ǳƴǁ ƴǾǩǸơ ƟƗƸǞƭ Ƿ
 ǰǽƗƸƛƘǲƛ .ƠƽƗ ƫƸǎǭ ǯƋ ƳƷǸǭ ƷƳ (ħģģ nmƹƗ ƸƢǮŧ) ƧǸǭ ǧǸǍ
 ǸơƸř ǳƹƘƛ ƿƸƢƾū Ƿ TiO2 ǼƢƾǾǩƘơƘŧǸƢǝ ǼǽƗƷƘŧ ƳǸƜǶƛ ƷǸǒǲǭ Ǵƛ
 ƹƗ  ǻƸǾūǸǪƩ  ǰǾǲš Ǭǵ  Ƿ  ǼƕƸǭ  ƷǸǱ  ǴǾƭƘǱ  Ǵƛ  ǯƋ  ƸƥǸǭ  ǼƛƶƩ
 ƟƘǾǪǮǕ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǼơƘƭȆǅƗ ÛǳƸǞƭ ø ǯǷƸƢŨǩƗ Ƴƴƪǭ ƚǾŧƸơ
 Ǵƛ ǯƗǸơ Ǽǭ ƘǶǱƋ ǯƘǾǭ ƹƗ Ǵŧ ƠƽƗ ǫƘƪǱƗ ǨƛƘǡ ǯƋ ǻǷƷ Ƹƛ ǜǪƢƲǭ
 ƸǾǙ Ƿ ǻƺǪǝ ǻƘǵ ǯǸǽ Ƙƛ ƠƾǾǩƘơƘŧǸƢǝ  (Doping) ǯƳƸŧ ǼǲǙ

  .(ī) ƳǸǮǱ ǳƷƘǁƗ ǻƺǪǝ
 Ŧǽ ƟƷǸǅ Ǵƛ Ǵŧ ÛǻƺǪǝ ǻƘǵ ǳǷƸū ǯƳǷƺǝƗ Ǵŧ ƳǷƷ Ǽǭ ƷƘǒƢǱƗ
 Ƿ ƴǵƳ ƳǸƜǶƛ ƗƷ ƷƘƛ ǻƹƘƽƗƴƩ ÛƴǲǽƘǮǱ Ǽǭ ǨǮǕ ǯǷƸƢŨǩƗ ŦǵƘš
 ǟƘǞơƗ ǀǲŧƗǷ Ƙơ ƴǲƽƷ Ǽǭ Ƭǎƽ Ǵƛ Ǵŧ ǼǽƘǵ ǯǷƸƢŨǩƗ ƳƗƴǖơ ƘƢǽƘǶǱ
 P25 ǓǸǱ ǷƳ Ƹǵ ƹƗ TiO2 Ǵƛ ǳƸǢǱ ǯƳǷƺǝƗ .ƴƛƘǽ ǀǽƗƺǝƗ ÛƴƢǞǾƛ
 ƘǶǱƋ ƷƳ ƗƷ ǼƢƾǾǩƘơƘŧ ƟƘǾǅǸǆƱ ƴǱƗǸơ Ǽǭ Hombikat ǓǸǱ Ƿ
 ÛǻƹƘƽ ǼǲǙ ƤƮƛ ƷƳ ƟƗƺǪǝ ǓƗǸǱƗ  ǰǾƛ ƷƳ .(Ĭ) ƴǽƘǮǱ ƠǽǸǢơ
 ǧƘǢƢǱƗ  Ƿ ǳƸǞƭ ø ǯǷƸƢŨǩƗ  ǻƹƘƽƗƴƩ Ǵŧ ƠƽƗ ǳƴǁ ǳƳƗƳ ǯƘǂǱ
 ŦǽƸƮơ  ǻƗƸƛ  ƗƷ  ǌǽƗƸǁ  Ƿ  ǳƴǁ  ƠǽǸǢơ  ǳƸǢǱ  ƷǸǊƭ  ƷƳ  ƷƘƛ
 ƠǾǅƘƱ ÛǰǽƗ Ƹƛ ǳǷȆǕ .ƴǲǥ Ǽǭ Ƹơ ǳƳƘǭƋ ǼƕƸǭ ƷǸǱ ǌƽǸơ TiO2

 ƗƷ ǳƴǁ ǼǲǙ ǻƘǵ ƠƾǾǩƘơƘǥ ǓǸǱ ǰǽƗ ÛǳƸǢǱ ƟƘƜǾŧƸơ Ǽǂŧ ǻƸƢŧƘƛ
 .(Ĥģ) ƠƽƗ ǳƳǸǮǱ ƙƗƶƩ ƷƘǾƾƛ ǼǽƗƳƹƴǲū ƷƳ ƘǶǱƋ ƳƸƛƷƘŧ ǻƗƸƛ
 ƷƳ :ƴƢǝƗ Ǽǭ ǟƘǞơƗ ǻƗ ǴǪƭƸǭ ǷƳ ǀǲŧƗǷ Ŧǽ ƴǲǽƗƸǝ ǰǽƗ ǧǸǍ ƷƳ 
 ƳƸǽƶř Ǽǭ ƟƷǸǅ ťƘǾǱǸǭƋ ƼŚƽ Ƿ ƠǽƸƢǾǱ Ǵƛ ƟƗƸƢǾǱ ǨǽƴƜơ ƹƘǙƋ
 ǯţǷƸƢǾǱ Ǵƛ ťƘǾǱǸǭƋ ǨǽƴƜơ ǻƴǖƛ ǀǲŧƗǷ ƘǭƗ Û(ƊƘǾƭƗ Ƙǽ ǀǵƘǥ ǀǲŧƗǷ)
 ƷƳ (ǀǵƘǥ) ƊƘǾƭƗ ǀǲŧƗǷ .(ǀǽƘƾŧƗ ǀǲŧƗǷ) ƠƽƗ ǯţǷƷƴǾǵ Ƿ
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ĦģĬ

 ǯƗǸǲǕ Ǵƛ (HCOOH) ŦǾǭƸǝ ƴǾƽƗ ƷǸǊƭ ƠǪǕ Ǵƛ ǧǷƗ ǴǪƭƸǭ
 ƠǕƸƽ ƘǭƗ  ƳǸǁ Ǽǭ  ǫƘƪǱƗ  (Hole Scavenger)  ǳƸǞƭ  ǳƴǲǽƘƛƷ
 ƴǾƽƗ ƳƘǽƹ ǀǵƘŧ ƠǪǕ Ǵƛ ƨǽƷƴơ Ǵƛ ƠƽƗ ǰŨǮǭ ǀǽƘƾŧƗ ǀǲŧƗǷ
 ǻƘǵ ǧƘŨǽƳƗƷ ǨǾŨǂơ Ǵƛ ƷƳƘǡ ŦǾǭƸǝ ƴǾƽƗ .ƴƛƘǽ ǀǽƗƺǝƗ ŦǾǭƸǝ

.(ĤĤ) ƴǲŧ ŦǮŧ ƊƘǾƭƗ ǀǲŧƗǷ Ǵƛ ƴǱƗǸơ Ǽǭ Ǵŧ ƠƽƗ ǳƴǲǵƘŧ
 ǫǸǾǱƘƢǾơ ƴǾƾŧƗ ǻƳ ǓǸǱ Ǵƛ ǼŬƢƾƛ Ag-TiO2 ǼƢƾǾǩƘơƘŧǸƢǝ ƠǾǩƘǖǝ
 ÛǯǸǾƽƘǲǾƾǪŧ ǻƘǭƳ ÛǴǾǶơ ƿǷƷ ÛǳƸǢǱ ǼǱƹǷ ƴǅƷƳ ÛǳƳƘǞƢƽƗ ƳƷǸǭ
 ǰǽƗ ƺƢǲƽ ǻƘǵ ƿǷƷ ƹƗ ǼƱƸƛ .ƳƷƗƳ ǯƋ ƠǒǪǙ Ƿ ǳƸǞƭ ǳƴǲǽƘƛƷ ǓǸǱ
 ¡(Photodeposition)  ǼƛǸƽƷ Ǭǵ  ƿǷƷ  ǨǭƘǁ  ƠǽƹǸŚǭƘŧǸǱƘǱ
 ǻƘǾƭƗ  Û(Hydrothermal)  ǧƘǭƸơǷƷƴǾǵ  Û(Sol-gel)  ǧţ-Ǩƽ
 Chemical) ƷƘƲƛ ǼǽƘǾǮǾǁ ƚǾƽƸơ Ƿ (Photoreduction) ǻƷǸǱ

.ƠƽƗ (Vapor Deposition
 ǰǽƗ Ǵƛ ĥģģĩ ǧƘƽ ƷƳ ƳǸƱ ǴǖǩƘǎǭ ƷƳ ǯƗƷƘŨǮǵ Ƿ Swamiathan
 ƠǽǸǢơ ƤǕƘƛ ǫǸǾǱƘƢǾơ ƴǾƾŧƗ ǻƳ ƷƳ ǳƸǢǱ ƳǸƩǷ Ǵŧ ƴǱƴǾƽƷ ǴƪǾƢǱ
 Ƿ Tryba .(Ĥĥ) ƳǸǁ Ǽǭ DB53  Ƿ DR23  ǻƘǵ ŪǱƷ Ǵǽƺƪơ
 Ƿ Ǩǲǝ Ǜƶƭ ǻǷƷ čċĤģ ǧƘƽ ƷƳ Ǵŧ ǼǢǾǢƮơ ƷƳ ƺǾǱ ǯƗƷƘŨǮǵ
 ǻƹƘƽ ǼǲǙ Ǵŧ ƴǱƴǾƽƷ ǴƪǾƢǱ ǰǽƗ Ǵƛ ƴǱƳƗƳ ǫƘƪǱƗ ǳƘǾƽ ǸǾƢŧƗƷ ŪǱƷ
 Ǜƶƭ  ǼǽƗƷƘŧ  ǀǽƗƺǝƗ  ƤǕƘƛ  ǳƸǢǱ  ƺǪǝ  Ƙƛ  ǫǸǾǱƘƢǾơ  ƴǾƾǥƗ  ǻƳ

.(ĤĦ)  ƳǸǁ Ǽǭ Ǩǲǝ Ǜƶƭ ǼǽƗƷƘŧ ǀǵƘŧ Ƿ ǳƘǾƽǸǾƢŧƗƷ
 ƷƳ ǯƗƷƘŨǮǵ Ƿ Shirzad Siboni  ǌƽǸơ Ǵŧ ƸŬǽƳ ǻƗ ǴǖǩƘǎǭ ƷƳ
 Ƙƛ ǼƢǾǝƸǑ ǀǁ ǫǷƸǥ ǼƢƾǾǩƘơƘǥǸƢǝ Ǜƶƭ ƴǁ ǫƘƪǱƗ ĥģĤģ ǧƘƽ
 ǴƢƽǸǾřƘǱ ǬƢƾǾƽ ƷƳ UV/TiO2 ǼƢƾǾǩƘơƘǥǸƢǝ ƴǲǽƗƸǝ ƹƗ ǳƳƘǞƢƽƗ
 Ƙǵ ǀǽƘǭƹƋ  ǫƘƪǱƗ  ƹƗ  ǨǅƘƭ  ƨǽƘƢǱ  .ƠǝƸū  ƷƗƸǡ  ǼƽƷƸƛ ƳƷǸǭ
 Ƙƛ  ǼƢǾǝƸǑ  ǀǁ  ǫǷƸǥ  Ǜƶƭ  ǼǽƗƷƘǥ  Ǵǥ  ƠƱƘƽ  ǄƲǂǭ
 .ƴƛƘǽ Ǽǭ ǀǵƘǥ ÛǼƢǾǝƸǑ ǀǁ ǫǷƸǥ ǴǾǩǷƗ ƠǒǪǙ Ƿ pH ǀǽƗƺǝƗ
 ǻƳ ǯƗƺǾǭ Ƿ ƻƘǮơ ǯƘǭƹ ǀǽƗƺǝƗ Ƙƛ Ǵǥ ƴǁ ǄƲǂǭ ǰǾǲš Ǭǵ
 ǄƲǂǭ ƨǽƘƢǱ  .ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ  Ǜƶƭ ǼǽƗƷƘǥ ÛǫǸǾǱƘƢǾơ  ƴǾƾǥƗ
 ¡pH= ĪƷƳ ĥħģ min Ǵƛ ĤĨ ƹƗ ƻƘǮơ ǯƘǭƹ ǀǽƗƺǝƗ Ƙƛ Ǵǥ ƳƸŧ
 ¡ĤĨ mg/L ǫǷƸǥ ǴǾǩǷƗ ƠǒǪǙ Ƿ Ĥ g/L ǫǸǾǱƘƢǾơ ƴǾƾǥƗ ǻƳ ǯƗƺǾǭ
 .(Ĥħ) ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ĕĬī/ĬĤ Ǵƛ ĕ īī/ħĪ ƹƗ Ǜƶƭ ǼǽƗƷƘǥ
 Ghanbarian ǌƽǸơ Ǵŧ ǯƗƸǽƗ ƷƳ ĥģĤĤ ǧƘƽ ƷƳ Ǭǵ ŭƗ ǴǖǩƘǎǭ
 ǳƳƘǞƢƽƗ Ƙƛ ŮǎƱ ƟƘǱƘǞǩǸƽ ǯƺǲƛ ǨǾŨǩƋ Ǜƶƭ ŭǷƷ ǯƗƷƘŨǮǵ Ƿ
 ƳƗƳ ǯƘǂǱ ƴǁ ǫƘƪǱƗ UV ǴǖǁƗ ǀƛƘơ ƠƮơ TiO2 ƟƗƷƵǸǱƘǱ ƹƗ

 .(ĤĨ) ƴǁ Ǵǽƺƪơ ĕĬĬ/Ĩ LAS ǴǲǾǶƛ ǌǽƗƸǁ ƷƳ Ǵŧ
 ǴǾǞǆơ  ƷƳ  ƳƗǸǭ  ǸǱƘǱ  ƹƗ  ǳƳƘǞƢƽƗ  ǳƹǷƸǭƗ  Ǵŧ  ǰǽƗ  Ǵƛ  ǴƩǸơ  Ƙƛ

 ǰǽƗ ƷƳ ÛƠƽƗ ǴƢǝƸū ƷƗƸǡ ǴƩǸơ ƳƷǸǭ ƷƘǾƾƛ ǌǾƮǭ ǻƘǵ ǳƴǲǽȅƋ
 ǼƛǸƽƷ Ǭǵ ƿǷƷ ǴǪǾƽǷ Ǵƛ Ag-TiO2 ƟƗƷƵ ǸǱƘǱ ƗƴƢƛƗ  ǴǖǩƘǎǭ
 ǻƘǾƭƗ ǻƗƸƛ UV ǀƛƘơ ǌǽƗƸǁ ƷƳ ǯƋ ǼǽƗƷƘŧ ƼŚƽ Ƿ ƴǁ ƺƢǲƽ
 ǼǪǭƗǸǕ  ƸǾƥƘơ  ǰǾǲš Ǭǵ  ÜƴǽƳƸū  ǼƽƷƸƛ  ǯţǷƸƢǾǱ  Ǵƛ  ƟƗƸƢǾǱ
 ÛƠƾǾǩƘơƘŧǸƢǝ ƠǒǪǙ ÛǧǸǪƮǭ pH ÛƟƗƸƢǾǱ  ǴǾǩǷƗ  ƠǒǪǙ ǯǸš
 ǌǽƗƸǁ ƷƳ ƠƾǾǩƘơƘŧ ǻǷƷ ƟƗƸƢǾǱ ƙƶƩ ǯƗƺǾǭ Ƿ ƘǵƸū ǴǪƱƗƴǭ

 .ƴǁ ǴǖǩƘǎǭ ǼŨǽƷƘơ

Ƙǵ ƿǷƷ Ƿ ƳƗǸǭ
 ǻƷƘƪơ  TiO2  ǓǸǱ  ƹƗ  ǀǵǷŤř  ǰǽƗ  ƹƘǾǱ  ƳƷǸǭ  ǴǾǩǷƗ  ǳƳƘǭ.....
 ƳƘǶƩ ŮƽƴǲǶǭ ǳƴŨǂǵǷŤř ƷƳ Ag-TiO2 Ƿ ƳǸƛ Degussa ,25

.ƴǁ ƺƢǲƽ ŭƹƷǷƘǂŧ
 Ƿ ǼƛǸƽƷ Ǭǵ ƿǷƷ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ TiO2- Ag   ƠǽƹǸŚǭƘŧǸǱƘǱ ƺƢǲƽ

.(Ĥĩ) ƠǝƸū ǫƘƪǱƗ Ĥ ǨǦǁ ƷƳ ǳƴǁ ƸǥƵ ǨƭƗƸǭ ǠƛƘǎǭ
 ǳƸǢǱ (at%) ǼǮơƗ ƴǅƷƳ ƠƜƾǱ ǰǾǲš Ǭǵ Ƿ ƠƾǾǩƘơƘŧ ǻƸǵƘǑ ǨŨǁ
     ǼǂƛǷƷ ǼǱǷƸƢŨǩƗ ŗǸŨƽǷƸŨǾǭ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ (Ag/Ti)  ǫǸǾǱƘƢǾơ Ǵƛ
 Scanning Electron Microscope-Energy Dispersive((
 ǰǾǾǖơ Seron Technology AIS-2100 ǧƴǭ )X Ray )SEM-EDX
 ƨǲƽ ƿƗƸř ƹƗ ƠƾǾǩƘơƘŧ ǼǩƘƢƾǽƸŧ ƷƘƢƱƘƽ ǰǾǾǖơ ƠǶƩ .ƴǽƳƸū
 ƺǾǱ ƟƗƷƵ Ƹǎǡ ǌƽǸƢǭ .ƴǁ ǳƳƘǞƢƽƗ X' Pert MPD ǧƴǭ ǸơƸř
 )Transmission ǻƷǸƜǕ ǼǱǷƸƢŨǩƗ ƙǸŨƽǷƸŨǾǭ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ
 Ƙƛ ZEISS-EM10C ǧƴǭ Electron Microscopy )TEM((
 .ƴǽƳƸū ǰǾǾǖơ ĩģ KV (Accelerating voltage) ǻƷƘŧ ţƘƢǩǷ
Brunauer- Emmett- ƺǾǩƘǱƋ ǌƽǸơ Ag-TiO2     ǳŤǽǷ Ƭǎƽ
 Autosorb 1 Quantachrome ǧƴǭ ǳƘŬƢƽƳ Ƙƛ Teller )BET(

 .ƴǁ ǰǾǾǖơ
 ƙȆǉƘǝ Ƿ ƙƋ ƟƘǂǽƘǭƹƋ ƴƢǭƳƷƗƴǱƘƢƽƗ ƙƘƢŧ ǨǮǖǩƗƷǸƢƽƳ ǠƜǍ
 ǬǾƽƘƢř ƟƗƸƢǾǱ ƹƗ ÛƟƗƸƢǾǱ ǰǾǖǭ ƠǒǪǙ Ƙƛ ǧǸǪƮǭ ǴǾǶơ ǻƗƸƛ (ĤĪ)
 ƙƋ  Ƙƛ  ǬǾƽƘƢř  ƟƗƸƢǾǱ  ǧǸǪƮǭ  ƹƗ  ǼƜƽƘǲǭ  ƷƗƴǢǭ  .ƴǁ  ǳƳƘǞƢƽƗ
 ƚǾơƸơ ǰǽƴƛ .ƳǸǁ ǨǅƘƭ ƹƘǾǱ ƳƷǸǭ ƠǒǪǙ Ƙơ ƴǁ ǠǾǡƷ ƸǎǢǭ
 ƷƳ ƘǶǱƋ ƷǸǱ ƙƶƩ Ƿ ƴǁ ǴǾǶơ ǰǾǖǭ ǻƘǵ ƠǒǪǙ Ƙƛ ǼǽƘǵ ǧǸǪƮǭ
 ǳƘŬƢƽƳ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ÛƴǵƘǁ ǯƗǸǲǕ Ǵƛ ƸǎǢǭ ƙƋ ǴǱǸǮǱ Ŧǽ ƸƛƗƸƛ
 ǻƸǾū ǳƹƗƴǱƗ  ĥĪĨ  Ƿ   ĥĥģ  nm  ƧǸǭ  ǧǸǍ  ƷƳ  ƸƢǭǸƢǝǷƸƢŨŚƽƗ
 ǻƘǵ ǀǽƘǭƹƋ  .(ĤĪ)  ƴǁ  ǬƽƷ  ǯǸǾƽƗƸƜǾǩƘŧ  ǼǲƮǲǭ  Ƿ  ƴǽƳƸū
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ĦĤģ

 Ǭƪƭ Ǵƛ ǨŨǁ ǻƗ ǴǱƗǸƢƽƗ ǻƗ ǴǂǾǁ ƷǸƢŧƗƷ Ŧǽ ƷƳ ǼƢƾǾǩƘơƘŧǸƢǝ
 ƠǁƗƴǶƛ ǳǷƸū ǼǮǾǁ ǳƘŬǂǽƘǭƹƋ ƷƳ Ƿ ǴǱǸǮǱ Ĥ/Ĩ L ǻǷƘƭ ĥ L
 Ŧǽ ÛǀƛƘơ ǔƜǲǭ .ƴǁ ǫƘƪǱƗ ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ǌǾƮǭ
 ǨƱƗƳ  ƷƳ  Ǵŧ  ƳǸƛ  Ī  cm  ǧǸǍ  Ǵƛ  (ĤĥĨ  W)  ǀǞǲƛƗƸǝ  Řǭȅ
 .ƴǁ Ǽǭ ƠǒǝƘƮǭĨcm   Ƹǎǡ Ƿ Ħģ cm ǓƘǞơƷƗ Ǵƛ ƺơƷƗǸŧ ǛȆǙ
 ǯƘǂǱ ƗƷ ǠǾǢƮơ ǰǽƗ ƷƳ ǳƳƘǞƢƽƗ ƳƷǸǭ ƷǸƢŧƗƷ ƹƗ ǼǽƘǮǱ ĥ ǨŨǁ
 ƷǸǱ Ƿ ƳƸǾū ƷƗƸǡ ǀƛƘơ ƳƷǸǭ ƸƢǶƛ ǴǱǸǮǱ Ǵŧ ǰǽƗ ǻƗƸƛ .ƴǵƳ Ǽǭ
 ǳƳƗƳ ƷƗƸǡ ǧǸǪƮǭ ƷƳ ǛƸǑ ƺŧƸǭ ƷƳ Řǭȅ ƳǸǂǱ ǜǪơ ǳƴǁ ǳƴǾƛƘơ
 .ƴǁ ǳƴǾŢǾř ǼǭǸǾǲǾǭǸǩƋ ƶǙƘŧ ǨƱƗƳ ƷƳ ǻƗ ǴǂǾǁ ƷǸƢŧƗƷ Ƿ ƴǁ
 ǻƘǵ ƠǒǪǙ ƷǸǂŧ ǼƛƋ ǔƛƘǲǭ ƹƗ ǼƱƸƛ ƙƋ ǻƘǵ ǴǱǸǮǱ Ǵƛ ǴƩǸơ Ƙƛ
 mg/L ƠǒǪǙ Ǵƽ ǨǭƘǁ ǠǾǢƮơ ǰǽƗ ƷƳ ƟƗƸƢǾǱ ǼƽƷƸƛ ƳƷǸǭ
 ƷƗƴǢǭ  ǰǾǾǖơ  ƷǸǒǲǭ  Ǵƛ  .ƴǱƴǁ  ǴƢǝƸū  ƸǒǱ  ƷƳ  Ĥģģ  Ƿ  Ĩģ  ¡ĥģ
  g/LǻƘǵ ƠǒǪǙ ƹƗ ƟƗƸƢǾǱ ǻƘǾƭƗ ƷƳ Ag-TiO2 ǳƷƵ ǸǱƘǱ ǴǲǾǶƛ
 pH=Ĩ¡ ĪǷĬƺǾǱ Ƿ .ƴǁ ǳƳƘǞƢƽƗ ǳƷƵǸǱƘǱ Ĥ/ĥ Ƿ ģ/ī ¡ ģ/ħ ¡ģ/Ĥ

 NaOHƹƗ  Ƙǵ ǴǱǸǮǱ  pH  ǬǾǒǲơ  ƷƳ  .ƠǝƸū  ƷƗƸǡ  ǼƽƷƸƛ  ƳƷǸǭ
 .ƴǽƳƸū ǳƳƘǞƢƽƗ  ģ/Ĥ Ƿ ģ/ģĤ  N  ،HCl  Ƿ Ĥ Ƿ ģ/Ĥ  ¡ģ/ģĤ  N
 ǻƘǵ ƠǒǪǙ ƷƳ ƴǽƗƸǪŧ Ƿ ƟƘǞǩǸƽ ǻƘǵƸū ǴǪƱƗƴǭ ƸǾƥƘơ ǰǾǲš Ǭǵ
 ǴǮǵ  .ƠǝƸū ƷƗƸǡ ǴǖǩƘǎǭ ƳƷǸǭ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ƷƳ Ħģģ Ƿ ĥģģ mg/L
 ǣƸǭ ƠŧƸǁ ƹƗ ǴǖǩƘǎǭ ǰǽƗ ƷƳ ǳƴǁ ǳƳƘǞƢƽƗ ǼǵƘŬǂǽƘǭƹƋ ƳƗǸǭ

 .ƴǱƴǁ ǻƷƗƴǽƸƱ
 ¡Ĥĥģ  ¡Ĭģ  ¡ĩģ  ¡Ħģ  min  ǠǾǢƮơ  ǰǽƗ  ƷƳ  ǼƛƘơǸơƸř  ǻƘǵ ǯƘǭƹ
 Ƙǵ ǯƘǭƹ ǰǽƗ ƹƗ ǫƗƴŧ Ƹǵ ƷƳ Ǵŧ ƴǱƴǁ ǴƢǝƸū ƸǒǱ ƷƳ Ĥīģ Ƿ ĤĨģ
 ǌƽǸơ ƷǸƢŧƗƷ ƹƗ ǻƷƗƳƸƛ ǴǱǸǮǱ .ƠǝƸū Ǽǭ ƟƷǸǅ ǻƷƗƳƸƛ ǴǱǸǮǱ
 ƠƾǾǩƘơƘŧ ƟƗƷƵ ǻƹƘƽƗƴƩ ƷǸǒǲǭ Ǵƛ .ƴǁ ǫƘƪǱƗ ĥģ mL ƠŚǾř Ŧǽ
 ĥģ min Ɵƴǭ Ǵƛ Ĩģģģ rpm ƷǷƳ Ƙƛ ţǸǞǽƸƢǱƘƽ ƹƗ ǧǸǪƮǭ ƹƗ
 ƷƳ  ǳƴǱƘǭ ǼǡƘƛ  ƟƗƸƢǾǱ  Ƿ  ƴǁ  ǳƳƘǞƢƽƗ  ģ/ĥ  µ  ƸƢǪǾǝ  ƹƗ  ƼŚƽ Ƿ
 Perkin-Elmer Lambda)  ǻƸƢǭǷƸƢŨŚƽƗ  ƿǷƷ  Ƙƛ  ǧǸǪƮǭ
 ĥĥģ  nm  ǻƘǵ ƧǸǭ  ǧǸǍ  ƷƳ  (25-UV/Vis Spectrometer

Ag-TiO2 ƺƢǲƽ ƿǷƷ ǨƭƗƸǭ :Ĥ ǨŨǁ
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ĦĤĤ

 ǌƽƗǷ  ƟȅǸǆƮǭ  ǻƸǾū ǳƹƗƴǱƗ  ƠǶƩ  .ƴǁ  ǻƸǾū ǳƹƗƴǱƗ  ĥĪĨ  Ƿ
Perkin-)  ǻƸƢǭǷƸƢŨŚƽƗ ƿǷƷ ƹƗ ƚǾơƸơ Ǵƛ ǫǸǾǱǸǭƋ Ƿ ƠǽƸƢǾǱ
 ƧǸǭ ǧǸǍ ƷƳ (Lambda 25-UV/Vis Spectrometer Elmer

.(ĤĪ) ƴǁ ǳƳƘǞƢƽƗ DR5000 ǳƘŬƢƽƳ Ƿ ĨħĦ nm
 ƷƳ  Ƙǵ ǴǱǸǮǱ  ÛǜǪƢƲǭ  ǌǽƗƸǁ  ƷƳ  ƴǲǽƗƸǝ  ǼǽƗƷƘŧ  ǴƾǽƘǢǭ  ǻƗƸƛ
 ƳƸƛƷƘŧ Ƿ Ag-TiO2 ǳƷƵ ǸǱƘǱ ÛUV ǸơƸř ƠƮơ ǴǱƘūƗƴƩ ǌǽƗƸǁ
 ƸǾƥƘơ ǰǾǾǖơ ƷǸǒǲǭ Ǵƛ .ƠǝƸū ƷƗƸǡ ǳƷƵ ǸǱƘǱ Ƿ UV ǴǖǁƗ ǯƘǭƹ Ǭǵ
 ƟƗƸƢǾǱ ǴǾǩǷƗ ƠǒǪǙ Ƿ ǳƷƵ ǸǱƘǱ ƠǒǪǙ ÛƴǱƘǭ ǯƘǭƹ ÛpH ǻƘǵƸǾǚƢǭ
 ƴǱƘǭ ǯƘǭƹ ƸǾƥƘơ ǰǾǲš Ǭǵ Ƿ  Ag-TiO2/UV ƴǲǽƗƸǝ ǼǽƗƷƘŧ Ƹƛ
 ǳƳƘǞƢƽƗ  ǳƳƘƽ ǼǎƱ ǯǸǾƽƸūƷ ƺǾǩƘǱƋ  ƹƗ  ÛUV  ǀƛƘơ ǼǽƗƷƘŧ Ƹƛ
 SPSS16  ƷƗƺǝƗ ǫƸǱ  ƹƗ  Ƙǵ ǳƳƗƳ  ǨǾǪƮơ  Ǵǽƺƪơ  ƷǸǒǲǭ  Ǵƛ  .ƴǽƳƸū

 .ƴǁ ǳƳƘǞƢƽƗ

  Ƙǵ ǴƢǝƘǽ
 ƹƗ ǳƴǭƋ ƠƽƳ Ǵƛ ǜǾǍ Ƿ ƸǽǸǆơ ƚǾơƸơ Ǵƛ ħ Ƿ Ħ ǻƘǵ ǨŨǁ ƷƳ.....
 ǯƘǂǱ Ag- doped TiO2 ǳƷƵǸǱƘǱ ǻǷƷ Ƹƛ SEM-EDX ƺǾǩƘǱƋ

 ƳƗƳ ǯƘǂǱ SEM-EDX ǌƽǸơ ǳƴǁ ǫƘƪǱƗ ƺǾǩƘǱƋ .ƠƽƗ ǳƴǁ ǳƳƗƳ
 Ti Ǵƛ  Ag (at%) ǼǮơƗ ƴǅƷƳ Ƿ (wt%) ǼǱƹǷ ƴǅƷƳ ƠƜƾǱ Ǵŧ
 ǻƘǵ ǜǾǍ .ƠƽƗ ģ/Ĥĥ Ƿ ģ/īĨ Ƙƛ ƸƛƗƸƛ ƚǾơƸơ Ǵƛ (Ag/TiO2)
 ǻƹƘƽ ǳƳƘǭƋ  ƷƳ  Ǵŧ  ƠƽȆǍ ƺǪǝ  Ǵƛ  ǋǸƛƸǭ  ǨŨǁ ǰǽƗ  ƷƳ  Au
 ǯƘǂǱ  TEM  ƺǾǩƘǱƋ  .ƳǷƷ  Ǽǭ  ƷƘŧ  Ǵƛ  SEM  ƺǾǩƘǱƋ  ǻƗƸƛ  ǴǱǸǮǱ
 .(Ĩ ǨŨǁ) ƠƽƗ ǳƳǸƛ < ĤĬ/Ħ nm ƟƗƷƵ Ƹǎǡ ǌƽǸƢǭ Ǵŧ ƳƗƳ
 Ǵŧ ƳƸǥ ǄƲǂǭ ƺǾǱ (ĩ ǨŨǁ) XRD ƹƗ ǨǅƘƭ ƨǽƘƢǱ ǰǾǲš Ǭǵ
 (A) ƹƘơƘǱƋ ƹƘǝ ĕĦĪ/Ī Ƿ (R) ǨǽƘơǷƷ ƹƘǝ ĕĩĥ/Ħ ¡Ag-TiO2 ƷƳ
 P25) ǴǾǩǷƗ ǳƳƘǭ ǼǩƘƢƾǽƸŧ ƹƘǝ Ǵŧ ǰǽƗ Ǵƛ ǴƩǸơ Ƙƛ) ƳƷƗƳ ƳǸƩǷ
  BETƺǾǩƘǱƋ ƹƗ ǨǅƘƭ ƨǽƘƢǱ .(ƳǸƛ ƹƘơƘǱƋ ĕĤģģ (TiO2 Degussa 
 Ag- Ƭǎƽ ƠƭƘƾǭ ÛǳƸǢǱ ƺǪǝ Ƙƛ TiO2 ǻƹƘƽ ǼǲǙ Ƙƛ Ǵŧ ƳƗƳ ǯƘǂǱ
 ƠƭƘƾǭ .ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ TiO2-P25 Ǵƛ ƠƜƾǱ  doped TiO2

 Ag-TiO2  ǻƗƸƛ  ǷĨģ ±ĤĨ  m2/g  ǧƳƘǖǭ  TiO2- P25  Ƭǎƽ
     .ƴǁ ǰǾǾǖơǷ ǳƴǵƘǂǭ ĩħ/ĥĦ m2/g ǧƳƘǖǭ

 ǜǪƢƲǭ pH Ǵƽ ƷƳ ƗƷ ƟƗƸƢǾǱ ǀǵƘŧ ƴǱǷƷ Ƹƛ pH ƸǾƥƘơ Ī ǨŨǁ
 Ƿ ƸƦŧƗƴƭ Ǵŧ ƳǸǁ Ǽǭ ǳƴǵƘǂǭ ǨŨǁ ǰǽƗ Ǵƛ ǴƩǸơ Ƙƛ .ƴǵƳ Ǽǭ ǯƘǂǱ

ǴǖǩƘǎǭ ǰǽƗ ƷƳ ǳƳƘǞƢƽƗ ƳƷǸǭ ǼƢƾǾǩƘơƘŧǸƢǝ ƷǸƢŧƗƷ ƹƗ ǼŨǾơƘǮǁ :ĥ ǨŨǁ

SEM ƹƗ ǳƴǭƋ ƠƽƳ Ǵƛ ƸǽǸǆơ :ĦǨŨǁ(ħģģģ ƸƛƗƸƛ ǼǽƘǮǱ ũƷƺƛ Ƙƛ) SEM-EDX ƹƗ ǨǅƘƭ ǜǾǍ :ħ ǨŨǁ
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ĦĤĥ

 ƚǾơƸơ Ǵƛ ÛƟƗƸƢǾǱ Ĥģģ  mg/L  ƠǒǪǙ ƷƳ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ǨǡƗƴƭ
.ƠƽƗ ǳƳƗƳ ƯƷ (ĕĨĬ/Ĩ) pH=ĬƷƳ Ƿ (ĕĩĬ/ĥ) pH=Ĩ ƷƳ

 ǯƘǂǱ ƗƷ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ Ag-TiO2 ƷƗƴǢǭ ƸǾƥƘơ ī ǨŨǁ
 Ǜƶƭ ǼǽƗƷƘŧ ǳƷƵ ǸǱƘǱ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ ǨǦǁ ǰǽƗ ǠƜǍ .ƴǵƳ Ǽǭ
 ǻƘǵ ǯƘǭƹ ƷƳ ÛǳƷƵ ǸǱƘǱ Ĥ/ĥ g/L ƠǒǪǙ ƷƳ ƘǭƗ ÛƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ

.ƴƛƘǽ Ǽǭ ǀǵƘŧ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ƸơȅƘƛ
 ǴǾǩǷƗ ƠǒǪǙ ƟƗƸǾǾǚơ Ƿ ǼƛƘơǸơƸř ǯƘǭƹ ƸƥƗ Ĭ ǨŨǁ ƷƳ ǳƴǁ ǴǽƗƷƗ ƨǽƘƢǱ
 ƗƷ Ag- doped TiO2 /UV ƴǲǽƗƸǝ ǌƽǸơ Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ƟƗƸƢǾǱ
 ǀǽƗƺǝƗ Ƙƛ ƳǸǁ Ǽǭ ǳƴǵƘǂǭ ǨŨǁ ƷƳ Ǵŧ ƷǸǍ ǯƘǮǵ .ƴǵƳ Ǽǭ ǯƘǂǱ
 ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ Ƿ ǀǽƗƺǝƗ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ǼƛƘơ ǸơƸř ǯƘǭƹ
 (ĕīħ/Ĩ) Ǜƶƭ ǼǽƗƷƘŧ ǰǽƸƢǂǾƛ .ƴƛƘǽ Ǽǭ ǀǵƘŧ Ǜƶƭ ǼǽƗƷƘŧ ƟƗƸƢǾǱ

 .ƴǁ ǳƴǵƘǂǭ Ĥīģ min ƴǱƘǭ ǯƘǭƹ ƷƳ ĥģ mg/L ƠǒǪǙ ƷƳ
 Ƿ ǀǵƘŧ ǀǲŧƗǷ ǧǸǍ ƷƳ ƟƗƸƢǾǱ ƠǒǪǙ ĤģǨŨǁ Ǵƛ ǴƩǸơ Ƙƛ
 ƷƳ Ǵŧ) ǌƽƗǷ ƟȅǸǆƮǭ ǯƗǸǲǕ Ǵƛ ǫǸǾǱǸǭƋ Ƿ ƠǽƸƢǾǱ  ƠǒǪǙ
 .ƠƽƗ ǴƢǝƘǽ ǀǵƘŧ ƼŚƽ Ƿ ǀǽƗƺǝƗ ƗƴƢƛƗ (ƠƽƗ ǳƳǸƛ ƸǞǅ ƹƘǙƋ

 Ǵƽ ƷƳ ǼǽƘǶǲơ Ǵƛ ǀǞǲƛƗƸǝ Řǭȅ ǌƽǸơ ƟƗƸƢǾǱ Ǜƶƭ ǰǾǲš Ǭǵ
 ƷƳ Ǵǥ ƳƗƳ ǯƘǂǱ ƨǽƘƢǱ Üƴǁ ǼƽƷƸƛ ǼƦǲƱ Ƿ ǼǽƘǾǪǡ ÛǻƴǾƽƗ pH

.ƴƽƷ Ǽǭ ĕĦĥ Ǵƛ Ǜƶƭ ǼǽƗƷƘŧ pH=Ĭ
 Ag-TiO2 ،Ag-TiO2/UVǻƘǵƴǲǽƗƸǝ ǼǽƗƷƘŧ ǴƾǽƘǢǭ ĤĤ ǨǦǁ
 ƗƷ  ƟƗƸƢǾǱ  Ĥģģmg/LƠǒǪǙ ƷƳ  ǼǽƘǶǲơ  Ǵƛ  UV  Ƿ  ǼŨǽƷƘơ  ƷƳ
 ǳƳƘǞƢƽƗ ǌǽƗƸǁ ƷƳ ǼǽƗƷƘŧ ǰǽƸơȅƘƛ ǯƋ ƻƘƽƗƸƛ Ǵŧ ÛƴǵƳ Ǽǭ ǯƘǂǱ

.ƠƽƗ ǳƴǁ ǨǅƘƭ Ag-TiO2/UV ƹƗ
 ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ƘǵƸū ǴǪƱƗƴǭ ƷǸǊƭ ƸǾƥƘơ Ĥĥ ǨŨǁ ƷƳ
 ƷƳ ƠƽƗ ǄƲǂǭ Ĥĥ ǨŨǁƷƳ Ǵŧ ƷǸǍ ǯƘǮǵ .ƠƽƗ ǳƴǁ ǴǽƗƷƗ
 ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ƴǽƗƸǪŧ ǯǸǽ Ħģģ Ƿ ĥģģ mg/L ƠǒǪǙ ǷƳ
 ƴǽƗƸǪŧ ƷǸǊƭ ǯǷƴƛ ƠǩƘƭ Ǵƛ ƠƜƾǱ ĕĤĤ/Ĭ Ƿ ĕĬ/ħ ƚǾơƸơ Ǵƛ
 Ħģģ Ƿ  ĥģģ mg/L ƠǒǪǙ ǷƳ ƷƳ ǰǾǲš Ǭǵ .ƠƽƗ ǴƢǝƘǽ ǀǵƘŧ
 ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ĕĥĥ Ƿ ĕĥĥ/Ī ƚǾơƸơ Ǵƛ ƺǾǱ ƟƘǞǩǸƽ ǯǸǽ

.ƠƽƗ ǴƢǝƘǽ ǀǵƘŧ ƟƘǞǩǸƽ ǯǷƴƛ ƠǩƘƭ Ǵƛ ƠƜƾǱ

TEM ƹƗ ǳƴǭƋ ƠƽƳ Ǵƛ ƸǽǷƘǆơ :ĨǨŨǁ

)2-Theta-Scale(ƼŨǽƗ ǴǖǁƗ ƿƗƸř ǻǸŬǩƗ :đ ǨŨǁ     

2-Theta )degres(
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ĦĤĦ

ƤƮƛ
 ǳƴǭƋ ƠƽƳ Ǵƛ BET Ƿ XRD  ¡TEM ¡SEM-EDX ƨǽƘƢǱ

Ag- doped TiO2 ƠƾǾǩƘơƘŧǸƢǝǸǱƘǱ ƹƗ
         ƟƗƷƵ  Ƹǎǡ  ǳƹƗƴǱƗ  ǌƽǸƢǭ  Ǵŧ  ƳƗƳ  ǯƘǂǱ  TEM  ƺǾǩƘǱƋ.....
 ǰǽƗ .ƠƽƗ ǳƳǸƛ  ĤĬ/Ħ nm ƹƗ ƸƢǮǥ ǳƴǁ ƺƢǲƽ  Ag- doped TiO2

 ƟƗƷƵ ǳƹƗƴǱƗ ǳƸǢǱ Ƙƛ TiO2 ǻƹƘƽ ǼǲǙ ǨǮǕ Ǵŧ ƴǵƳ Ǽǭ ǯƘǂǱ ǴƪǾƢǱ
 SEM-EDX ƺǾǩƘǱƋ .ƠƽƗ ǳƳƗƳ ǀǵƘŧ ĤĬ/ĦnmĦǴƛ ĥĤ nm ƹƗ ƗƷ
 ƷƳ Ti Ǵƛ Ag (at%) ǼǮơƗ ƴǅƷƳ Ƿ (wt%) ǼǱƹǷ ƴǅƷƳ Ǵŧ ƳƗƳ ǯƘǂǱ
 Ƙƛ ǨǅƘƭ ƨǽƘƢǱ .ƠƽƗ ǳƳǸƛ ģ/Ĥĥ Ƿ ģ/īĨ Ƙƛ ƸƛƗƸƛ ƚǾơƸơ Ǵƛ ÛǳƷƵǸǱƘǱ

ƴǲǽƗƸǝ ƷƳC0= Ĥģģmg/L ƷƳ ƟƗƸƢǾǱ ǀǵƘŧ ƴǱǷƷ Ƹƛ pH ƸǾƥƘơ :Ī ǨŨǁ

 t=Ĥĥģmin¡Ag-TiO2=/ģ/Ĥg/L :Ag-TiO2/UV 

  :Ag-TiO2/UV ƴǲǽƗƸǝ ƷƳ ƟƗƸƢǾǱ ǀǵƘŧ Ƹƛ ǳƷƵ ǸǱƘǱ ƷƗƴǢǭ ƸǾƥƘơ :ī ǨŨǁ
pH=Ĩ ¡C0= Ĥģģmg/L

ƴǲǽƗƸǝ ƷƳ ƟƗƸƢǾǱ ƠǒǪǙ ƸǾƥƘơ :Ĭ ǨŨǁ

Ag-TiO2=/ģ/Ĥg/L ¡pH=Ĩ: Ag-TiO2/UV 
 ƴǲǽƗƸǝ ƷƳ ǼǎƽƗǷ ƳƗǸǭ ƴǾǩǸơ Ƿ ƟƗƸƢǾǱ ǀǵƘŧ ƴǱǷƷ :Ĥģ ǨŨǁ

Ag-TiO2=/ģ/Ĥg/L ،pH=Ĩ ،C0= Ĥģģ  mg/L : Ag-TiO2/UV

  Ag- doped TiO2 ƺƢǲƽ ƠǶƩ Ti Ǵƛ Ag ǴƢǝƷ ƷƘŧ Ǵƛ ǼǮơƗ ƠƜƾǱ
.ƳƷƗƳ ƠǢƛƘǎǭ

 ƷƳ ǼƢƾǾǩƘơƘǥǸƢǝ ǨǮǕ Ǵǥ ƴǱƗ ǳƳƗƳ  ǯƘǂǱ ǻƷƘǾƾƛ ƟƘǢǾǢƮơ
 .ƠƽƗ Ƙǵ ǴǱƗƳ ǳƹƗƴǱƗ Ƿ ǻƷǸǪƛ  ƹƘǝ ƹƗ ǼǖƛƘơ ǫǸǾǱƘƢǾơ ƴǾƾǥƗ ǻƳ
 ƠƽƗ ǨǽƘơǷƷ ƹƘǝ ƹƗ ƸƢǂǾƛ ƷƘǾƾƛ ƹƘơƘǱƋ ƹƘǝ ǼƢƾǾǩƘơƘǥǸƢǝ ƠǾǅƘƱ
 ǻƗƷƗƳ Ǥǽ Ǵƛ ƷƘǶš ƠƜƾǱ Ǵƛ ǨǽƘơǷƷ ƹƘǝ Ƙƛ ƹƘơƘǱƋ ƹƘǝ ƚǾŧƸơ.
 ƹƘơƘǱƋ ƹƘǝ Ƙƛ ǴƾǽƘǢǭ ƷƳ ǻƸƢǶƛ ƚơƗƸǭ Ǵƛ ǼƢƾǾǩƘơƘǥǸƢǝ ƠǾǅƘƱ
 ǻƹƘƽ ǼǲǙ ƟƘǾǪǮǕ ǧǸǍ ƷƳ ÛǴǖǩƘǎǭ ǰǽƗ ƷƳ .(Ĥī) ƠƽƗ ǄǩƘƱ
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ĦĤħ

 ǳƷƵ  ǸǱƘǱ  .ƴǲŧ  Ǽǭ  ƸǾǾǚơ  ǳƳƘǭ  ƹƘǝ  ÛǳƸǢǱ  Ƙƛ  ǫǸǾǱƘƢǾơ  ƴǾƾŧƗ  ǻƳ
 Ƹƛ ƘǭƗ ÛƳǸƛ ƹƘơƘǱƋ ǼǩƘƢƾǽƸŧ ƹƘǝ ǻƗƷƗƳ ƘǶǲơ ǼǝƸǆǭ TiO2 P25
 ÛǻƹƘƽ ǼǲǙ ǨǮǕ ƹƗ ƴǖƛ Ǵŧ ƴǁ ǄƲǂǭ XRD ƺǾǩƘǱƋ  ƻƘƽƗ
 ƷƳ  ÛƠǢǾǢƭ  ƷƳ  .ƠƽƗ  ǳƴǁ  ƴǾǩǸơ  Ǭǵ  ǨǽƘơǷƷ  ǼǩƘƢƾǽƸŧ  ƹƘǝ
 ƷƳ ƹƘơƘǱƋ ƷƗƴǽƘř ǴǮǾǱ ƹƘǝ ÛƘǭƳ ǰƢǝƷ ȅƘƛ Ƙƛ  ǯǸǾƽƘǲǾƾǪǥ ƴǲǽƗƸǝ
 ƷƳ .(ĤĬ) ƴǵƳ Ǽǭ ƠǩƘƭ ƸǾǾǚơ ǨǽƘơǷƷ ƷƗƴǽƘř ƹƘǝ Ǵƛ ǴǩƘƮƢƽƗ Ǥǽ
 ƸƛƗƸƛ Ag-TiO2 ǳŤǽǷ Ƭǎƽ ÛBET ƨǽƘƢǱ Ǵƛ ǴƩǸơ Ƙƛ ǴǖǩƘǎǭ ǰǽƗ
 TiO2 ǳŤǽǷ Ƭǎƽ Ƙƛ ǴƾǽƘǢǭ ƷƳ Ǵŧ ƴǭƋ ƠƽƳ Ǵƛ ĩħ/ĥĦ m2/g

.ƠƽƗ ǴƢǝƘǽ ǀǽƗƺǝƗ (ƳǸƛ Ĩģ ±ĤĨ m2/g Ǵŧ) P25
Ag-TiO2/UV ƴǲǽƗƸǝ Ƙƛ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ƷƳ pH ƸǾƥƘơ

 Ī ¡Ĩ) ǼǽƘǾǪǡ Ƿ ǼƦǲƱ ÛǻƴǾƽƗ pH Ƭǎƽ Ǵƽ ƹƗ ǴǖǩƘǎǭ ǰǽƗ ƷƳ
 ǳƳƗƳ ǯƘǂǱ Ī ǨŨǁ ƷƳ Ǵŧ ǴǱǸū ǯƘǮǵ Üƴǁ ǳƳƘǞƢƽƗ (pH = Ĭ Ƿ
 Ǵƛ ƠƜƾǱ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ǯƗƺǾǭ ǻƴǾƽƗ pH ƷƳ ƠƽƗ ǳƴǁ
 ƷƳ Ǵǽƺƪơ ǼǽƗƷƘŧ ǀǵƘŧ ƴǱǷƷ .ƠƽƗ ǳƳǸƛ ƸƢǂǾƛ ǻƹƘƛ Ƿ ǼƦǲƱ

:ƴǭƋ ƠƽƳ Ǵƛ Ƹǽƹ ƟƷǸǅ Ǵƛ pH Ǵƽ
ǻƴǾƽƗ pH (ĕīĥ) > ǼƦǲƱ pH (ĕĪĬ/Ĩ) > ǼǽƘǾǪǡ pH (ĕĪģ)
 Ǵƛ ǯƗǸơ Ǽǭ ƗƷ ǻƴǾƽƗ pH ǌǽƗƸǁ ƷƳ ƴǲǽƗƸǝ ƸơȅƘƛ ǼǽƗƷƘŧ ǨǾǩƳ
 Ƭǎƽ  ǻǷƷ  Ƹƛ  ǀǲŧƗǷ  ǧǸǪƮǭ  ƷƳ  Ǵŧ  ƳǸǮǱ  ǯƘǾƛ  ƟƷǸǅ ǰǽƗ
 ƠƽƗ ŦǽƸơǸǞǭƋ ǼƜǾŧƸơ Ǵŧ ƳƷƗƳ ƷǸǊƭ (TiOH) ǧǸǱƘƢǾơ TiO2

  :ƴǱǸǁ Ǽǭ ǫƘƪǱƗ Ƹǽƹ ǻƘǵ ǀǲŧƗǷ ƹƘƛ -ƴǾƽƗ ǧƳƘǖơ Ŧǽ ƷƳ Ƿ
TiOH + H+ → TiOH2

+  →   pH < 6.25      (Ĥ) 

(Ĥ)

(ĥ)

TiOH → TiO- + H+   →    pH > 6.25
 ƷƳ  ǻƳƘǽƹ  ƷƗƴǢǭ  Ǵƛ  ƴǱƗǸơ Ǽǭ  Ƙǵ ƠƾǾǩƘơƘŧ  ƙƶƩ ƟƘǾǅǸǆƱ
 ǻƘǵ ǯǸǽ ǻƴǾƽƗ ǌǾƮǭ Ŧǽ ƷƳ .ƴǲŧ ƸǾǾǚơ pH ǜǪƢƲǭ ƸǽƳƘǢǭ
 ǳƴǁ ƴǾǩǸơ ǻƘǵ ǯǷƸƢŨǩƗ .ƴǱǸǁ Ǽǭ ƙƶƩ TiO2 Ƭǎƽ ǻǷƷ H+

 ƷƳƘǡ Ǵŧ) Hads
0 ǨǾŨǂơ Ƙƛ Ƿ ǳƴǁ ƙƶƩ H+ ǴǪǾƽǷ Ǵƛ ƴǲǱƗǸơ Ǽǭ

 ǻƘǵƷƘƢƱƘƽ  ÛǰǾǲš Ǭǵ  .ƴǱǸǁ  Ǜƶƭ  (ƠƽƗ  ƟƗƸƢǾǱ  ǻƘǾƭƗ  Ǵƛ
 ƗƷ ŦǾǭƸǝ Ƿ ƟƗƸƢǾǱ ǻƘǵ ǯǸǾǱƋ ÛƠƜƦǭ ƷƘƛ Ƙƛ ǫǸǾǱƘƢǾơ ƴǾƾŧƗ ǻƳ
 ǧƘǖǝ ǻƘǵ ƠǽƘƽ ƷƳ Ƿ ƴǲǱƘƽƷ Ǽǭ ƠƾǾǩƘơƘŧ Ƭǎƽ ǯƸƢƽƗ Ǵǽȅ Ǵƛ
 Ƙƛ ǻƘǵ ƠǽƘƽ ƳƗƴǖơ ÛpH ǀǽƗƺǝƗ Ƙƛ ƘǭƗ .ƴǲǲŧ Ǽǭ ƙƶƩ ǼǱƘƽƋ Ǵƛ
 Ƭǎƽ ǻǷƷ ǼǞǲǭ ǻƘǵ ƠǽƘƽ Ǵŧ ƘƪǱƋ ƹƗ .ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ǼǞǲǭ ƷƘƛ
 ÛƴǲǁƘƛ ƸƥǸǭ ƟƗƸƢǾǱ ǻƘǵ ǯǸǾǱƋ ƙƶƩ ƷƳ ƴǲǱƗ  Ǹơ ǼǮǱ ƠƾǾǩƘơƘŧǸƢǝ
 ǌƽǸơ  ƟƗƸƢǾǱ  ǻƘǾƭƗ  ǼǽƘǱƗǸơ  ǀǵƘŧ  Ƙƛ  pH  ǀǽƗƺǝƗ  ǴƪǾƢǱ  ƷƳ
 ƷƳ  ƺǾǱ  ƿƷƘŨǮǵ  Ƿ  Ranjit  .ƳǸƛ  ƴǵƗǸƱ  ǳƗƸǮǵ  ƠƾǾǩƘơƘŧǸƢǝ
 ¡M-TiO2 Ƙƛ ǯţǷƸƢǾǱ Ǵƛ ƠǽƸƢǾǱ Ƿ ƟƗƸƢǾǱ ǨǽƴƜơ ǻǷƷ ǻƗ ǴǖǩƘǎǭ

.(ĥģ Ƿ ĤĤ) ƴǱƳƷǷƋ ƠƽƳ Ǵƛ Ĩ-ĩ ǳƳǷƴƮǭ ƷƳ ƗƷ ǴǲǾǶƛ pH
ƟƗƸƢǾǱ Ǜƶƭ ƷƳ Ag-TiO2 ǻƷƗƶūƷƘƛ ƸǾƥƘơ

 Ǜƶƭ ǼǽƗƷƘŧ  ǳƷƵǸǱƘǱ  ƷƗƴǢǭ  ǀǽƗƺǝƗ  Ƙƛ  ƹƘǙƋ  ƷƳ  Ǵŧ  ǰǽƗ  ƠǪǕ
 ǀǽƗƺǝƗ Ƙƛ ƗƴƢƛƗ ƷƳ Ǵŧ ƠƾǲǽƗ ƴƛƘǽ Ǽǭ ǀǵƘŧ ƴǖƛ Ƿ ǴƢǝƘǽ ǀǽƗƺǝƗ
 Ƿ ƳǸǁ Ǽǭ ƸƢǂǾƛ ǳƴǁ ƙƶƩ ǻƘǵ ǯǸơǸǝ ƳƗƴǖơ ÛǳƷƵ ǸǱƘǱ ƠǒǪǙ
 ǀǽƗƺǝƗ ƺǾǱ ƻƸƢƽƳ ƷƳ Ƿ ǳƴǁ ǧƘǖǝ ǻƘǵ ƠǽƘƽ ƳƗƴǖơ ǴƪǾƢǱ ƷƳ
 ƴǵƗǸƱ ƸƢǂǾƛ ƺǾǱ ǳƴǁ ƙƶƩ ƟƗƸƢǾǱ ǻƘǵ ǧǸŨǩǸǭ ƳƗƴǖơ Ƿ ǴƢǝƘǽ

 ƠǒǪǙ ǷƳ ƷƳ ƴǽƗƸǪŧ Ƿ ƟƘǞǩǸƽ ǻƘǵƸū ǴǪƱƗƴǭ ƳǸƩǷ ǴƾǽƘǢǭ :Ĥĥ ǨŨǁ
¡ t=Ĥĥģ min: ǧǸǪƮǭ ƷƳ ƘǵƸū ǴǪƱƗƴǭ ƳǸƩǷ ǫƴǕ Ƿ
Ag-TiO2=/ģ/Ĥg/L ،pH=Ĩ ،C0= Ĥģģ  mg/L

 Ǵƛ UV Ƿ ǼŨǽƷƘơ ǌǽƗƸǁƷƳ Ag-TiO2/UV ƴǲǽƗƸǝ ǼǽƗƷƘŧ ǴƾǽƘǢǭ :ĤĤ ǨŨǁ
Ag-TiO2=/ģ/Ĥg/L ،pH=Ĩ ،C0= Ĥģģ  mg/LǼǽƘǶǲơ

(ĥ) 

mg/L
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ĦĤĨ

 ƸƢǮŧ Ĥ/ĥ  g/L ƠǒǪǙ ƷƳ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ .(ĥĤ -ĥĦ) ƴǁ
 Ǵǥ ƠƽƗ ƠƾǾǩƘơƘŧ ǀǽƗƺǝƗ ǯƋ ƠǪǕ .ƠƽƗ ģ/ī  g/LƠǒǪǙ ƹƗ
 ǳƗƸǮǵ ƷǸǱ  ƵǸǞǱ  ǀǵƘŧ  Ƿ  ǧǸǪƮǭ ƟƷǷƴŧ ǀǽƗƺǝƗ  Ƙƛ  ƴǱƗǸơ Ǽǭ
 .ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ƺǾǱ ƟƗƷƵ ǸǱƘǱ Ƭǎƽ ƹƗ ƷǸǱ ǼūƴǲŧƗƸř Ƿ ƳǸǁ
 ĤĬ -ĥĤ) ƴƛƘǽ Ǽǭ ǀǵƘŧ ǻƷǸǱ ǳƴǁ ǧƘǖǝ Ǭƪƭ ƚǾơƸơ ǰǽƗ Ǵƛ
 ǧƘǖǝ Ag-TiO2 ǯǸǾƾǱƘŚƽǸƽ ƹƗ ǼǮŧ ƷƗƴǢǭ ǴƪǾƢǱ ƷƳ Ƿ (ĥħ Ƿ
 Ǵŧ ƴǱƳƗƳ ǯƘǂǱ ĥģģī ǧƘƽ ƷƳ ƺǾǱ  ǯƗƷƘŨǮǵ Ƿ Yang .ƳǸǁ Ǽǭ
 ǳƳƘǞƢƽƗ Ƙƛ ǼƛƋ ǌǾƮǭ ƷƳ (Paracetamol) ǧǸǭƘƢƽƗƷƘř Ǵǽƺƪơ ƷƳ
 ƷƳ ƷǸǱ ƵǸǞǱ ƠƾǾǩƘơƘŧ ƷƗƴǢǭ ǀǽƗƺǝƗ Ƙƛ ÛTiO2 ƠƾǾǩƘơƘŧǸƢǝ ƹƗ
 Ƿ ǼŬƢǁƘƜǱƗ  Ƿ ǯƴǁ ǴƱǸǪŧ ǰǾǲš Ǭǵ Ƿ ƴƛƘǽ Ǽǭ ǀǵƘŧ ǧǸǪƮǭ
 Ǵƛ ǴƪǾƢǱ ǴƛƘǂǭ ǴƪǾƢǱ ǰǽƗ .(ĥĤ) ƴƢǝƗ Ǽǭ ǟƘǞơƗ ƠƾǾǩƘơƘŧ ǼǲǾǂǱ Ǵơ
 Ǵŧ ƳǸƛ ĥģģĩ ǧƘƽ ƷƳ ǯƗƷƘŨǮǵ Ƿ Guo ǴǖǩƘǎǭ ƹƗ ǳƴǭƋ ƠƽƳ
 ǼƽƷƸƛ ƙȆǉƘǝ ƷƳ ƗƷ TiO2 ƠƾǾǩƘơƘŧǸƢǝǸǱƘǱ ǌƽǸơ Ǩǲǝ Ǵǽƺƪơ
 Ǵƛ Ǵǽƺƪơ ƴǱǷƷ TiO2 ƠǒǪǙ ǀǽƗƺǝƗ  Ƙƛ  Ǵŧ ƴǱƳǸǮǱ ǳƴǵƘǂǭ Ƿ
 ƷƗƴǢǭ ǴǖǩƘǎǭ ǰǽƗ ƷƳ ǰǽƗƸƛƘǲƛ .(ĥĨ) ƴƛƘǽ Ǽǭ ǀǵƘŧ ƷǸŧƶǭ ǨǽȅƳ
.ƴǽƳƸū ǰǾǾǖơ ǀǽƘǭƹƋ ǫƘƪǱƗ ǻƗƸƛ ǴǲǾǶƛ ƷƗƴǢǭ ǯƗǸǲǕ Ǵƛ ģ/ī g/L

ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ƷƳ ƟƗƸƢǾǱ ǴǾǩǷƗ ƠǒǪǙ ƸǾƥƘơ
 ƟƗƸƢǾǱ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ Ǵŧ ƴǁ ǳƴǵƘǂǭ Ĭ ǨŨǁ Ǵƛ ǴƩǸơ Ƙƛ
 ǯƗǸơ  Ǽǭ  ƗƷ  ƸǭƗ  ǰǽƗ  ǨǾǩƳ  .ƴƛƘǽ Ǽǭ  ǀǽƗƺǝƗ  ǯƋ  Ǜƶƭ  ǼǽƗƷƘŧ
 ƠǽƸƢǾǱ  Ƙǽ  Ƿ)  ƟƗƸƢǾǱ  ǌƽǸơ  ǀƛƘơ  ǸơƸř  ƹƗ  ǼǂƲƛ  ƙƶƩ  Ǵƛ
 Ŧǽ ǯƗǸǲǕ Ǵƛ (ƟƗƸƢǾǱ) ƠǽƸƢǾǱ ÛǰǽƗƸƛƘǲƛ .ƳǸǮǱ ǸƪƢƾƩ (ǨǅƘƭ
 ƴǲŧ Ǽǭ ǨǮǕĦĨĨ  nm ƹƗ ƸƢǮŧ ǻƘǵ ƧǸǭ ǧǸǍ ƷƳ ǻƷǸǱ ƸƢǪǾǝ
 ĥģģī ǧƘƽ ƷƳ Ǵŧ ǻƗ ǴǖǩƘǎǭ ƷƳ ǯƗƷƘŨǮǵ Ƿ Damodar .(ĥģ)
 Ǵŧ  ƴǱƴǾƽƷ  ǴƪǾƢǱ  ǰǽƗ  Ǵƛ  ƴǱƳƗƳ  ǫƘƪǱƗ  ǷƹƋ  ǻƘǵ ŪǱƷ  ǻǷƷ  Ƹƛ
 ƹƗ ǨǅƘƭ ǌƽƗǷ ƟƘƜǾŧƸơ ƠǒǪǙ ÛǳƴǲǽȅƋ ƸơȅƘƛ ǻƘǵ ƠǒǪǙ ƷƳ
 ƙƶƩ ǀǽƗƺǝƗ Ǵƛ Ƹƪǲǭ ƸǭƗ ǰǽƗ ÜƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ǳƴǲǽȅƋ Ǵǽƺƪơ
 ƷƳ Ǵŧ ƳǸǁ Ǽǭ ǨǅƘƭ ǌƽƗǷ ƟƘƜǾŧƸơ Ƿ ǳƴǲǽȅƋ ǌƽǸơ ǯǸơǸǝ
 ǨǾƾŧǷƷƴǾǵ ǻƘǵ ǧƘŨǽƳƗƷ ƴǾǩǸơ ǻƗƸƛ ƹƘǾǱ ƳƷǸǭ ǻţƸǱƗ ǯƋ ǴƪǾƢǱ
 ĤĥģminƹƗ ƟƗƸƢǾǱ Ǜƶƭ ǼǽƗƷƘŧ ƚǾǁ Ƿ (ĥĩ) ƴƛƘǽ Ǽǭ ǀǵƘŧ
 ƠǪǕ Ǵƛ  ƠƽƗ ǰŨǮǭ Ǵŧ ƳǸǁ Ǽǭ Ǭŧ ǀǲŧƗǷ ǧǸǍ ƷƳ ƴǖƛ  Ǵƛ
 ǯƴǁ  Ƹř  ƺǾǱ  Ƿ  ǳƸǞƭ  ǳƴǲǽƘƛƷ  ǯƗǸǲǕ  Ǵƛ  ŦǾǭƸǝ  ƴǾƽƗ  ǛƸǆǭ

.ƴǁƘƛ ǀǲŧƗǷ ǧǸǍ ƷƳ ǧƘǖǝ ǻƘǵ ƠǽƘƽ
 ťƘǾǱǸǭƋ Ƿ ƠǽƸƢǾǱ ǻƘǵ ǯǸǽ ƴǾǩǸơ Ƿ ƟƗƸƢǾǱ ǀǵƘŧ

 Ŧǽ ǌǢǝ ƘǭƗ ÛƴƛƘǽ Ǽǭ ǀǵƘŧ ƟƗƸƢǾǱ ƠǎǪǙ ǀǲŧƗǷ ǓǷƸǁ ƷƳ
 .ƳǸǁ Ǽǭ ƸǵƘǑ ǧǸǪƮǭ ƷƳ ťƘǾǱǸǭƋ Ƿ ƠǽƸƢǾǱ ƹƗ ǻƺǾšƘǱ ƷƗƴǢǭ

 pH Ƿ ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ƘǖǽƸƽ ťƘǾǱǸǭƋ ƠǒǪǙ ǀǲŧƗǷ ƠǝƸǂǾř Ƙƛ
 ǄƲǂǭ ǳƷǷƳ Ŧǽ ƹƗ ƴǖƛ .ƳǷƷ Ǽǭ ȅƘƛ ǯƋ Ƙƛ ƚƽƘǲƢǭ ƺǾǱ ǧǸǪƮǭ
 ǰǽƗ  ƷƳ  .ƴǲŧ Ǽǭ  ƗƴǾř  ǀǵƘŧ  ǼǭƗƷƋ  Ǵƛ  ťƘǾǱǸǭƋ  ƠǒǪǙ  ÛǀǲŧƗǷ
 ƗƴƢƛƗ ƷƳ .ƴƢǝƗ Ǽǭ ǟƘǞơƗ ǻƗ ǴǪƭƸǭ ǷƳ ǀǲŧƗǷ Ŧǽ ǔǡƗǷ ƷƳ Ƙǵ ǀǲŧƗǷ
 ǨǽƴƜơ ƘǭƗ ÛƳƸǾū Ǽǭ ƟƷǸǅ ťƘǾǱǸǭƋ ƼŚƽ Ƿ ƠǽƸƢǾǱ Ǵƛ ƟƗƸƢǾǱ ǨǽƴƜơ
 ǻƘǵ ǀǲŧƗǷ ǼƱƸƛ ǨǭƘǁ ǯţǷƷƴǾǵ Ƿ ǯţǷƸƢǾǱ Ǵƛ ťƘǾǱǸǭƋ ǻƴǖƛ
 ǴǪƭƸǭ ƷƳ (ƊƘǾƭƗ) ǀǵƘŧ ǀǲŧƗǷ ƟƘǂǽƘǭƹƋ ǰǽƗ ƷƳ .ƠƽƗ ǀǽƘƾŧƗ
 ƚǩƘǙ ǳƸǞƭ ǳƴǲǽƘƛƷ ǯƗǸǲǕ Ǵƛ ŦǾǭƸǝ ƴǾƽƗ ƷǸǊƭ ƠǪǕ Ǵƛ ǴǾǩǷƗ
 ǀǵƘŧ ƠǪǕ Ǵƛ ƨǽƷƴơ Ǵƛ ƠƽƗ ǰŨǮǭ ǯǸǾƽƗƴǾƾŧƗ ǀǲŧƗǷ ƘǭƗ ǳƴǁ
 ƹƘū Ǵƛ ťƘǾǱǸǭƋ ǨǽƴƜơ ǻƗƸƛ Ǵŧ) ƴƛƘǽ ǀǽƗƺǝƗ ŦǾǭƸǝ ƴǾƽƗ ƳƘǽƹ
 ǛƸǆǭ Ƿ ǀǲŧƗǷ ǯƘǭƹ Ơǁƶū Ƙƛ ǰǽƗƸƛƘǲƛ .(ƠƽƗ ƙǸǪǎǭ ǯţǷƸƢǾǱ

 .ƳǸǁ Ǽǭ ƸƢǮŧ ťƘǾǱǸǭƋ ƠǒǪǙ ÛŦǾǭƸǝ ƴǾƽƗ
ǀǞǲƛƗƸǝ ǀƛƘơ ƸƥƗ

 ƟƗƸƢǾǱ ƴǱƗǸơ ǼǭĦĨĨ  nm ƹƗ ƸƢǮŧ ƧǸǭ ǧǸǍ ƷƳ ǀǞǲƛƗƸǝ ǸơƸř
 Ǵŧ ǻƗ ǴǖǩƘǎǭ ƷƳ ƺǾǱ (ĥģ) ǯƗƷƘŨǮǵ Ƿ Ranjit  .ƴǲŧ ƙƶƩ ƗƷ
 ǸơƸř ǴǪǾƽǷ Ǵƛ ƙȆǉƘǝ ƹƗ ǯţǷƸƢǾǱ Ǜƶƭ ǻǷƷ ĤĬĬĪ ǧƘƽ ƷƳ
 ǨǽƴƜơ  ǼǽƗƷƘŧ  Ǵŧ  ƴǱƴǾƽƷ  ǴƪǾƢǱ  ǰǽƗ  Ǵƛ  ƴǱƳƗƳ  ǫƘƪǱƗ  ǀǞǲƛƗƸǝ
 Ǭǵ  ĕĬĨ  ƹƗ  ǀǾƛ  Ǵƛ  ǀǞǲƛƗƸǝ  ǸơƸř  ǌƽǸơ  ƠǽƸƢǾǱ  Ǵƛ  ƟƗƸƢǾǱ
 ǀǞǲƛƗƸǝ ǸơƸř ǌƽǸơ ƠǽƸƢǾǱ Ǵƛ ƟƗƸƢǾǱ ǨǽƴƜơ ƺǾǱ Ƿ ƠƽƗ ǳƴǾƽƷ
 ĤĥĨ w Ǵŧ ǰǽƗ Ǵƛ ǴƩǸơ Ƙƛ ƘǭƗ .ƠƽƗ ǳƳǸƛ ƸƢǂǾƛ ƸơȅƘƛ pH ƷƳ
 ƟƗƸƢǾǱ ǻƗƸƛ Ǜƶƭ ǼǽƗƷƘŧ ǰǽƗ Ƿ ƳǸǁ Ǽǭ ƙǸƾƮǭ ǼǽȅƘƛ ƹǷƳ
 ǻƘǵ Řǭȅ ƹƗ ǳƳƘǞƢƽƗ Ǵŧ ǼơȆŨǂǭ Ǵƛ ǴƩǸơ Ƙƛ ƺǾǱ Ƿ  ƠƾǾǱ ǼǝƘŧ
 ǳƳƘǞƢƽƗ ǫǷƺǩ ƸǾǒǱ) ƳƷƗƳ ǼǱȅǸǍ ǻƘǵ ǯƘǭƹ ƷƳ ǳŤǽǷ Ǵƛ ȅƘƛ ƹǷƳ Ƙƛ
 ƹƗ  ǯƘǭƹ Ǭǵ ǳƳƘǞƢƽƗ  Ǵŧ  ƠƽƗ  ǫƹȅ (ǳƴǲǲŧ ŦǲƱ ǻƘǵ ǳƘŬƢƽƳ ƹƗ

 .ƳƸǾū ƷƗƸǡ ƸǒǱ ƳƷǸǭ ƠƾǾǩƘơƘŧǸƢǝ Ŧǽ Ƿ ǀǞǲƛƗƸǝ ǸơƸř
ǼŨǽƷƘơ ƷƳ Ag-TiO2 ƹƗ ǳƳƘǞƢƽƗ

 ¡Ħģmin Ơǁƶū ƹƗ ƴǖƛ Ǵŧ ƠǞū ǯƗǸơ Ǽǭ ĤĤ ǨŨǁ Ǵƛ ǴƩǸơ Ƙƛ 
 ǻƸƢǮŧ ƟƗƸǾǾǚơ ǯƋ ƹƗ ƴǖƛ Ƿ ƴƢǝƗ Ǽǭ ǟƘǞơƗ ǳƴǲǽȅƋ ƙƶƩ ǧƳƘǖơ
 ǌǽƗƸǁ  ǰǽƗ  ƷƳ  ǼǽȅƘƛ  ǼǽƗƷƘŧ  ǨŨǁ  ǰǽƗ  ǠƜǍ  .ƴǵƳ Ǽǭ  ƯƷ

.ƳǸǁ ǼǮǱ ǳƴǵƘǂǭ
 ƴǽƗƸǪŧ Ƿ ƟƘǞǩǸƽ ǻƘǵƸū ǴǪƱƗƴǭ ƸǾƥƘơ

 ǻƘǵ ǴǱǸǮǱ ƷƳ Ǜƶƭ ǼǽƗƷƘŧ ǀǵƘŧ ƠǪǕ ÛĤĦ ǨŨǁ Ǵƛ ǴƩǸơ Ƙƛ
 ǯǷƴƛ  ǻƘǵ ǴǱǸǮǱ  Ǵƛ  ƠƜƾǱ  ƴǽƗƸǪŧ  Ƿ  ƟƘǞǩǸƽ  ǻƘǵ ǯǸǽ  ǻƗƷƗƳ
 ÛǼƢƛƘǡƷ  ƟƷǸǅ  Ǵƛ  Ƙǵ ǯǸǾǱƋ  Ǵŧ  ƠƽƗ  ǰǽƗ  ƴǽƗƸǪŧ  Ƿ  ƟƘǞǩǸƽ
 .(ĤĦ) ƴǲǲŧ Ǽǭ ǨǮǕ ÛƠƾǾǩƘơƘŧ Ƭǎƽ Ƹƛ ƙƶƩ ƷƳ ƟƗƸƢǾǱ Ƙƛ
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ĦĤĩ

ǻƷƘǭƋ ƺǾǩƘǱƋ ƨǽƘƢǱ
 ǯƘǭƹ  ƸǾǚƢǭ  ǻƗƸƛ  α  ƚǽƸǉ Ǵŧ  ƳƗƳ  ǯƘǂǱ  ǻƷƘǭƋ  ǻƘǵ ǼƽƷƸƛ
 ƸƢǮŧ ÛǼǽƘǶǲơ Ǵƛ UV Ƿ Ag-TiO2/UV ƴǲǽƗƸǝ ǷƳ Ƹǵ ƷƳ ƴǱƘǭ
 .ƠƽƷƗƳ Ǽǲǖǭ ǯǸǾƽƸūƷ ǰǽƗƸƛƘǲƛ Ƿ ƠƽƗ (α < ģ/ģĨ) ģ/ģĨ ƹƗ
 ƹƗ  ƸơȅƘƛ  α  ƚǽƸǉ  ǨǢƢƾǭ  ǻƘǵƸǾǚƢǭ  ƸǽƘƽ  ƳƷǸǭ  ƷƳ  ƘǭƗ
 ǻƗƸƛ  ǯǸǾƽƸūƷ Ǵŧ ƠǞū ǯƗǸơ Ǽǭ .ƠƽƗ (α  > ģ/ģĨ)  ģ/ģĨ
 ƳǸƩǷ  Ƙƛ  .ƠƾǾǱ  ƚƽƘǲǭ  Ƙǵ ǳƳƗƳ  (Fitting)  ǼūƴǱƹƗƸƛ  ǯǸǭƹƋ
 ƳƷƗǸǭ  ǰǽƗ  ƷƳ  (R2)  ǴƢǝƘǽ  Ǩǽƴǖơ  ǴǱƘūƴǲš  ǰǾǾǖơ  ƚǽƸǉ ÛǰǽƗ
 ƠƽȅƘƛ Ag-TiO2 Ƿ ƴǱƘǭ ǯƘǭƹ ÛpH ǻƘǵƸǾǚƢǭ ƷƳ ƘǅǸǆƲǭ
 ǼǽƗƷƘŧ ƷƳ Ǩŧ ƟƗƸǾǾǚơ ƹƗ ǻƳƘǽƹ ƴǅƷƳ Ǵŧ ƴǵƳ Ǽǭ ǯƘǂǱ ǰǽƗ Ƿ
.ƳƳƸū Ǽǭ ǜǾǅǸơ ǯǸǾƽƸūƷ ǌƱ ǴǪǾƽǷ Ǵƛ ƟƗƸƢǾǱ Ǜƶƭ

ǻƸǾū ǴƪǾƢǱ
 ƫƸǁ Ǵƛ ƴǭƋ ƠƽƳ Ǵƛ ǀǵǷŤř ǰǽƗ ƹƗ Ǵŧ ǼƪǽƘƢǱ ǰǽƸơ ǬǶǭ.....

:ƠƽƗ Ƹǽƹ
 ǼŨǽƷƘơ ǌǽƗƸǁ ƷƳ ǳƷƵ ǸǱƘǱ ƹƗ ǳƳƘǞƢƽƗ Ûǳƴǁ ǫƘƪǱƗ ǨƭƗƸǭ ǰǾƛ ƹƗ
 ǻƳƘǽƹ ǼǽƗƷƘŧ ƟƗƸƢǾǱ  Ǜƶƭ ǻƗƸƛ  ǼǽƘǶǲơ Ǵƛ  ǀǞǲƛƗƸǝ  ǸơƸř  Ƿ
 Ag-TiO2/UV ƴǲǽƗƸǝ ƹƗ ǳƳƘǞƢƽƗ Ǵŧ ƴƽƷ Ǽǭ ƸǒǱ Ǵƛ ƘǭƗ ƴǱƷƗƴǱ
 ǰǾǽƘř ǻƘǵ ƠǒǪǙ ƷƳ .ƳƷƗƳ ƟƗƸƢǾǱ Ǜƶƭ ƷƳ ǼƛǸƱ ƘƢƜƾǱ ǼǽƗƷƘŧ
 ǳƷƵǸǱƘǱ  ǰǾǽƘř  ƠǒǪǙ  ƹƗ  ǯƗǸơ Ǽǭ  Ǵǲǽƺǵ  ǀǵƘŧ  ƠǶƩ  ƟƗƸƢǾǱ
 ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  ƟƗƸƢǾǱ  ƸơȅƘƛ  ǻƘǵ ƠǒǪǙ  ƷƳ  ǼǩǷ  ƳƸŧ  ǳƳƘǞƢƽƗ
 ǻƸơ ƚƽƘǲǭ  ǼǽƗƷƘŧ  Ǵƛ  ǯƗǸơ  Ǽǭ  ǳƷƵ  ǸǱƘǱ  ģ/ī   g/L ƠǒǪǙ
 ƴǲǽƗƸǝ ǰǽƗ  ƹƗ  ǳƳƘǞƢƽƗ  ǰǾǲš Ǭǵ .ƠǝƘǽ  ƠƽƳ ƟƗƸƢǾǱ  Ǜƶƭ ƹƗ
 ƷƳ .ƠǁƗƳ ƴǵƗǸƱ ǻƸƢǂǾƛ  ǼǽƗƷƘŧ ǻƴǾƽƗ pH  Ƙƛ  ǻƘǶƛƋ  ǻƗƸƛ
 ƟƗƷƵ ƠǝƘǽƹƘƛ Ƿ ǻƹƘƽƗƴƩ ÛũƷƺƛ ƻƘǾǢǭ ƷƳ ƿǷƷ ǰǽƗ ƳƸƛƷƘŧ
 .ƠƽƗ Ƹƛ Ǵǲǽƺǵ Ƿ Ƹƛ ǯƘǭƹ ǻƴǲǽƗƸǝ ǳƴǁ ǴǾǞǆơ ƙƋ ƹƗ ƠƾǾǩƘơƘŧ
 ǯƋ ƴǽƴǁ ƙƶƩ ƸǍƘƱ Ǵƛ UV ǸơƸř ƵǸǞǱ ǠǮǕ ǰǽƗ Ƹƛ ǳǷȆǕ
 ƟƷǸǅ ƷƳ ǨŨǂǭ ǰǽƗ Ƿ ƴƛƘǽ Ǽǭ ǀǵƘŧ ƠƾǾǩƘơƘŧ ƟƗƷƵ ǌƽǸơ
 ƫǸǎƽ ǻǷƷ Ƹƛ ƠƾǾǩƘơƘŧ ƟƗƷƵ ǯƳƸŧ ťƸƮƢǭ ƸǾǙ Ƙƛ  ǰŨǮǭ

 .ƴƛƘǽ ƳǸƜǶƛ ƴǱƗǸơ Ǽǭ ƚƽƘǲǭ ǳƴǱƷƗƳ ǴŬǱ
 ǼǽƗƷƘŧ  ƺǾǱ  ǧǸǪƮǭ Ǵƛ  ǳƴǁ ǴǝƘǉƗ  ƴǽƗƸǪŧ  Ƿ ƟƘǞǩǸƽ ǻƘǵ ǯǸǽ
 ǻǷƷ  ǴǖǩƘǎǭ ǰǽƗ  ƷƳ Ǵŧ ǼƽƷƸƛ  .ƳƗƳ  ǀǵƘŧ ƗƷ  ƟƗƸƢǾǱ  Ǜƶƭ
 ƠǽƸƢǾǱ ǻƘǵ ǯǸǽ Ǵŧ ƳƗƳ ǯƘǂǱ ƠǝƸū ǫƘƪǱƗ ǻƴǾǩǸơ ǌƽƗǷ ƳƗǸǭ
 ƹƘƪǭ ƴƭ ƹƗ ƸƢǮŧ (ģ/Ĩ mg/L-N) ǫǸǾǱǸǭƋ Ƿ (Ħ mg/L-NO2)

 ƷƳ ǻƸƢǂǾƛ ƟƘǖǩƘǎǭ ƠƽƗ ƸƢǶƛ ƘǭƗ ƴǱƗ ǳƴǁ ƴǾǩǸơ ǼǱƴǾǭƘǁƋ ƙƋ
 .ƳƸǾū ƟƷǸǅ ǴǲǾǭƹ ǰǽƗ

ǼǱƗƳƷƴǡ Ƿ ƸǦǂơ
 ƴǲǽƗƸǝ ǼǽƗƷƘŧ ǼƽƷƸƛ" ǯƗǸǲǕ Ƙƛ ǴǭƘǱ ǯƘǽƘř ǨǅƘƭ ǴǩƘǢǭ ǰǽƗ.....
 ƟƗƸƢǾǱ Ǜƶƭ ƷƳAg-doped TiO2/UV ǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ
 ƟƘǭƴƱ Ƿ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ƙǸǆǭ Û"ǼƛƋ ǻƘǵ ǧǸǪƮǭ ƹƗ
 ǫǸǪǕ ǳƘŬǂǱƗƳ ƠǽƘǮƭ Ƙƛ Ǵŧ ƠƽƗ īĬ-Ĭģ ǧƘƽ ƷƳ ǯƗƸǶơ ǼǱƘǭƷƳ
.ƠƽƗ ǳƴǁ ƗƸƩƗ ǯƗƸǶơ ǼǱƘǭƷƳ ÛǼƢǁƗƴǶƛ ƟƘǭƴƱ Ƿ ǼŨǁƺř

 ƳƘǶƩ  ǼƽƴǲǶǭ  ǳƴŨǂǵǷŤř  ǸǱƘǱ  ǻƷǷƘǲǝ  ǳǷƸū  ƹƗ  ǴǪǾƽǷ  ǰǽƴƛ
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ABSTRACT
Background and Objectives: Pollution of water resources to nitrate is an environmental problem 
in many parts of the world. This problem possibly causes diseases such as methemoglobinemia, 
lymphatic system cancer and Leukemia. Hence, nitrate control and removal from water resources is 
necessary. Considering that application of nanomaterials in treatment of environmental pollutants 
has become an interesting method, in this research use of Ag-doped TiO2 nanoparticles synthesized 
through photodeposition produced under UV irradiation was studied for removal of nitrate from 
aqueous solutions.
Materials and Methods: Three nitrate concentrations of 20, 50, and 100 mg/L were considered. In 
order to determine the effect of Ag-doped TiO2 nanoparticles on  nitrate removal, dosages of  0.1, 
0.4, 0.8 and 1.2 g/L nanoparticles were used; pH range of 5-9 was also considered. The effect of 
Ag-doped TiO2 nanoparticles both in darkness and under UV irradiation was studied. Moreover, the 
presence of chloride and sulfate anions on the system removal efficiency was investigated.
Results: The optimum performance of nitrate removal )95.5%( was obtained using nitrate 
concentration of 100 mg/L, in acidic pH and 0.8 g/L Ag-TiO2. Increase of nanoparticle dosage up 
to 0.8 g/L, increased the removal efficiency, but for 1.2 g/L dosage of nanoparticles, the removal 
efficiency decreased. Maximum reduction performance without nanoparticles, under UV irradiation 
and under darkness conditions were 32% and 23.3% , respectively. In addition, we found that 
presence of sulfate and chloride anions in aqueous solution reduced efficiency of nitrate removal.
Conclusion: Results of this study showed that Ag-doped TiO2 nanoparticles may be efficiently used 
for nitrate removal from aqueous solutions. 

Keywords: Photocatalytic reduction, Ag-doped TiO2, Nitrate, Aqueous solutions
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