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Ĭģ/ģĤ/ĤĪ :ƠǝƘǽƷƳĬģ/ģĦ/ĥī :ƿƸǽƶř

ǯƘǭƸŧ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ Ƿ ƟƘǢǾǢƮơ ƺŧƸǭ ƳƘƢƽƗ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢŧƳ -Ĥ
ǯƘǭƸŧ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ ƴǁƷƗ ǼƽƘǲǁƷƘŧ ǻǸƪǂǱƗƳ -ĥ

ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƷƘǽƳƘƢƽƗ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢŧƳ -Ħ

 ǳƴǾŨš
 ǻƘǵ ƙƋ ǯǷƷƳ Ǵƛ Ƙǵ ƙȆǉƘǝ ǰǽƗ ǴǾǪƲơ .ƴǲƢƾǵ ǻƹƸŬǱƷ ǔǽƘǲǅ ǻƘǵ ƙȆǉƘǝ ƷƳ ǧǷƗƴƢǭ ǻƘǵ ǳƴǲǽȅƋ ƹƗ ŦǾƢƢǲƽ ǻƘǵ  ŪǱƷ :Ǜƴǵ Ƿ ǴǲǾǭƹ
 .ƴǽƘǮǱ Ǽǭ  ǼƛƋ  ǻƘǵ ǌǾƮǭ  ƺƢǲƽǸƢǝ  ƠǾǩƘǖǝ  ǀǵƘŧ  Ƿ  ǼǎǾƮǭ  Ơƾǽƹ  ǻƴƩ ƟȆŨǂǭ ƳƘƪǽƗ  ÛǼƢƱƘǲǁƘƜǽƹ  ǻƘǵ ǴƜǲƩ Ƹƛ  ǳǷȆǕ ǳƴǱƸǽƶř
 Ƙǵ ǳƴǲǽȅƋ ǻƹƘƽ ǼǱƴǖǭ ƷƳ ǼǽȅƘƛ ƟƷƴǡ Ƿ ǳƳƘƽ ǻƷƗƳƸƛ ǳƸǶƛ ǯǸƢǲǝǷƸƢŨǩ Ɨ ƴǲǽƗƸǝ ǴǪǮƩ ƹƗ  ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ ǻƘǵƴǲǽƗƸǝ
 ǻǷƘƭ ǼƛƋ ǧǸǪƮǭ ƹƗ COD Ƿ ŪǱƷ Ǜƶƭ ƠǶƩ ǴǲǾǶƛ ǌǽƗƸǁ ǰǾǾǖơ Ǜƴǵ Ƙƛ ƴǲǽƗƸǝ ǰǽƗ ƳƸŨǪǮǕƸƛ ƸƥǸǭ ǨǭƗǸǕ ÛǴǖǩƘǎǭ ǰǽƗ ƷƳ .ƴǱƷƗƳ

.ƠǝƸū ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ Reactive Blue 19 ŪǱƷ
 ǧǸǪƽ Ǵƛ Ƿ ǴǾǶơ ƸǾǎǢơ ƷƘƛǷƳ ƸǎǢǭ ƙƋ Ƿ ŪǱƷ ƷƳǸř ƹƗ ǳƳƘǞƢƽƗ Ƙƛ Reactive Blue 19 ŪǱƷ ǻǷƘƭ ŦǾƢƢǲƽ ǻƘǵ ǴǱǸǮǱ :ǼƽƷƸƛ ƿǷƷ
 Ƿ ǴǱǸǮǱ Ǵƛ Fe2+ ǻƘǵ ǯǸǽ ǯƳǷƺǝƗ Ƙƛ .ƴǽƳƸū ǨǢƢǲǭ ƳǸƛ ǰƛƸŧ Ƿ ǰǵƋ ƼǲƩƹƗ ƴơƘŧ Ƿ ƴǱƋ ƳǷƸƢŨǩƗ ǷƳ ǻƗƷƗƳ Ǵŧ ǼǽƘǾǮǾǁǷƸƢŨǩƗ  ƟǸǪǽƘř
 ǼǽƘǾǮǾǁǷƸƢŨǩƗ ƟǸǪǽƘř ǧǸǪƽ ƹƗ ǄƲǂǭ ǻƘǵ ǯƘǭƹ ƷƳ Ƿ ǯƋ ƹƗ Ƽř .ƴǽƳƸū ƹƘǙƋ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ÛǼŨǽƸƢŨǩƗ ǨǾƾǱƘƢř ǛȆƢƱƗ ǻƷƗƸǡƸƛ

 .ƴǽƳƸū ǼƽƷƸƛ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ÛCOD ǯƗƺǾǭ Ƿ ŪǱƷ ƠǒǪǙ ǻƸǾū ǳƹƗƴǱƗ Ƙƛ Ƿ ǫƘƪǱƗ ǻƷƗƳƸƛ ǴǱǸǮǱ
 ǨǾƾǱƘƢř  ǛȆƢƱƗ  :ǨǭƘǁ  ƴǁ  ǨǅƘƭ  Ǵŧ  ǼƪǽƘƢǱ  ƻƘƽƗ  ƸƛCODǷ  ŪǱƷ  ǛƶƭƷƳ  ǯǸƢǲǝǷƸƢŨǩƗ  ƴǲǽƗƸǝ  ƳƸŨǪǮǕ  ǴǲǾǶƛ  ǌǽƗƸǁ  :Ƙǵ ǴƢǝƘǽ
 ¡ĩċ min ǀǲŧƗǷ ǯƘǭƹ ÛȅƘƛ Ǵƛčċċ mg/L ŪǱƷ ƠǒǪǙ ǻƗƸƛ Ďċ vǨǾƾǱƘƢř ǛȆƢƱƗ  Ƿ Čċċ  mg/LƘơ ŪǱƷ ƠǒǪǙ ǻƗƸƛ  čċv  ǼŨǽƸƢŨǩƗ
 Ƿ ŪǱƷ ĕČċċ Ǜƶƭ ÛǌǽƗƸǁ ǰǽƗ ƷƳ .ƴǭƋ ƠƽƳ Ǵƛ  ħ ƸƛƗƸƛ  Ǜƶƭ ƴǅƷƳ ǰǽƸơȅƘƛ ƠǶƩ ƚƽƘǲǭ pH Ƿ IIǰǵƋ ǯǸǽ ģ/Ĩ mg/L ƠǒǪǙ

.ƴǁ ǨǅƘƭ COD ĕĬĨ
 COD ƸǾū Ǭǂš ǀǵƘŧ ǼǽƘǱƗǸơ ÛŪǱƷ Ǜƶƭ Ƹƛ ǳǷȆǕ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ Ǵŧ ƴǽƳƸū ǄƲǂǭ ǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ ƻƘƽƗ Ƹƛ :ǻƸǾū ǴƪǾƢǱ
 ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ǼǽƗƷƘŧ Ƹƛ ƸƥǸǭ ǻƘǵƸƢǭƗƷƘř ÛƺǾǩǷƸƢŨǩƗ ǯƘǭƹ Ƿ ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ÛǼŨǽƸƢŨǩƗ ǨǾƾǱƘƢř ǛȆƢƱƗ ƻƘƽƗ ǰǽƗƸƛ .ƳƷƗƳ ƗƷ

.ƴǲƢƾǵ Reactive Blue19 ŪǱƷ Ǜƶƭ ƷƳ

ǼŨǽƸƢŨǩƗ ǨǾƾǱƘƢř ǛȆƢƱƗ ÛReactive Blue19 ŪǱƷ ÛǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ ÛǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ :ǻƴǾǪŧ ǯƘūţƗǷ
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ħĦħ

ǴǭƴǢǭ
 Ƙǽ  Ƿ  ǼǖǾƜǍ  ǼŬǱƷ  ƳƗǸǭ  ƳǸƩǷ  ǴƪǾƢǱ  ƙƋ  ƷƳ  ŪǱƷ  ƳǸƩǷ.....
 ǻƘǵ  ŪǱƷ .(Ĥ)ƠƽƘǵ ƙƋ Ǵƛ ǼƢǖǲǅ ǼŬǱƷ ǻƘǵ ƙȆǉƘǝ  ƳǷƷǷ
 ǼƢǖǲǅ ǻƘǵ ƙȆǉƘǝ ƷƳ ƳǸƩǸǭ ǧǷƗƴƢǭ ǻƘǵ ǳƴǲǽȅƋ ƹƗ ŦǾƢƢǲƽ
 ǯƘū ƴǲǲŧ ǛƸǆǭ ǰǽƸơ ǬǶǭ ƹƗ  ǻƹƸŬǱƷ Ƿ ǼƩƘƾǱ ǔǽƘǲǅ .ƠƽƗ
 ǻƹƷ ŪǱƷ ǻƘǵƴǲǽƗƸǝ ƠǶƩ ǼǽƘǾǮǾǁ ƳƗǸǭ Ƿ ŦǾƢƢǲƽ ǻƘǵ ŪǱƷ
 ƠƜƾǱ ǔǽƘǲǅ ǰǽƗ ƙȆǉƘǝ ƷƳ ǼŬǱƷ ƳƗǸǭ ƠǒǪǙ .(ĦǷĥ) ƴǲƢƾǵ
 Ƙǵ ƙȆǉƘǝ ǰǽƗ ŪǱƷ Ɵƴǁ ƘǭƗ ƠƽƗ ƸƢǮŧ ǼǽƘǾǮǾǁ ƳƗǸǭ ƸŬǽƳ Ǵƛ
 Ǵƛ ǔǽƘǲǅ ǰǽƗ ƙȆǉƘǝ ƷƳ ǳƴǱƘǭ ǼǡƘƛ ǼŬǱƷ ƳƗǸǭ ƳǸƩǷ ǨǾǩƳ Ǵƛ
 ƠǽǷƷ ǨƛƘǡ ǰǾǽƘř ƷƘǾƾƛ ǻƘǵ ƠǒǪǙ ƷƳ ǼƢƭ Ǵŧ ƠƽȅƘƛ ǻƴƭ
 ƴǾǩǸơ  ǼŬǱƷ  ǻƘǵ ƙȆǉƘǝ  ǄƱƘǁ  ǻƘǵ ǼūŤǽǷ  ƹƗ  .(ħ)ƠƽƗ
 ƠǾǪƛƘǡ ÛǼūƴǲǂƱƷƳ ÛȅƘƛ ŪǱƷ Ɵƴǁ ÛǼƩƘƾǱ Ơǖǲǅ ƷƳ ǳƴǁ
 ÛǓǸǲƢǭ ǼǽƘǾǮǾǁ ƷƘƢƱƘƽ ÛǰǾǽƘř ƷƘǾƾƛ ǻƘǵ ƠǒǪǙ ƷƳ ŪǱƷ ƠǽǷƷ
 Ǵǽƺƪơ ǨƛƘǡ ƸǾǙ ƘǊǖƛ Ƿ ǼǽƘǾǮǾǁ ƳƗǸǭ Ƿ ƷǸǱ ƸƛƗƸƛ ƷƳ ƘǶǱƋ ƠǭǷƘǢǭ
 ƸƛƗƸƛ ƷƳ ƗƷ ƘǶǱƋ  Ǵŧ ƠƽƗ ƸǾǚƢǭ pH ǴǲǭƗƳ Ƿ ƘǶǱƋ ǯƳǸƛ ǼŨǽţǸǩǸǾƛ
 Ƙǵ  ŪǱƷ ǓƗǸǱƗ ƹƗ ǼƱƸƛ .(ĨǷħ) ƳƹƘƽ  Ǽǭ ǫǷƘǢǭ ǼŨǽţǸǩǸǾƛ Ǵǽƺƪơ
 ƴǲǁƘƛ Ɨƹ ǀǶƩ Ƿ Ɨƹ ǯƘǍƸƽ ƠƽƗ ǰŨǮǭ ǷƹƋ ǻƘǵ ŪǱƷ ǳŤǽǷ Ǵƛ
 ǳŤǽǷ Ǵƛ ǸǾƢŧƗƷ ǻƘǵ ŪǱƷ ƹƗ ǔǾƽǷ ǳƳƘǞƢƽƗ ƸǾƱƗ ǻƘǵ ǧƘƽ ƷƳ .(Ĩ)
 ǻƘǵ ƿǷƷ ǻǷƷƸƛ ƸǾƥƘơ ƤǕƘƛ  ǷƹƋ ǻƘǵ ǳǷƸū ǻƗƷƗƳ ǻƘǵ ŪǱƷ
 ǻƘǵ  ŪǱƷ .(ĩ) ƠƽƗ ǳƴǁ ǼƩƘƾǱ ǻƘǵ ƙȆǉƘǝ ǴǾǞǆơ ǧǷƗƴƢǭ
 Ǵƛ ƠƜƾǱ ǳƳǸƛ ƙƋ ƷƳ ǧǸǪƮǭ ƷƘǾƾƛ  Ƿ ǼǱǸǾǱƋ ÛǴơƘǱǸǞǩǸƽ ǸǾƢŧƗƷ
 ƷƘǾƾƛ ǼǖǾƜǍ ǻƘǵ ǌǾƮǭ ƷƳ Ƿ ǳƳǸƛ ǫǷƘǢǭ ǼǽƘǾǮǾǁ ǨǭƗǸǕ Ƿ ƷǸǱ
 ƠƽƗ ǜǾǖǉ ǼŨǽţǸǩǸǾƛ ǻƘǵ ǳƳǸơ ǻǷƷƸƛ ƘǶǱƋ ƙƶƩ Ƿ ƴǱƷƗƴǽƘř
 ǌǽƗƸǁ  ƷƳ  ǜǾǖǉ  ǼŨǽţǸǩǸǾƛ  Ǵǽƺƪơ  ƠǾǪƛƘǡ  ǻƗƷƗƳ  ƘơƴǮǕ  Ƿ
 ȅƘƛ ǻƗƸƛ ǸǾƢŧƗƷ ǻƘǵ  ŪǱƷ ǼǽƘǾǮǾǁ ƚǾŧƸơ ƷƳ .(Ī)ƴǲƢƾǵ ǻƹƗǸǵ
 ƚǾơƸơ Ǵƛ) ǳƷǷƗ Ƿ ŦǮǱ ǻƳƘǽƹ ƸǽƳƘǢǭ ŪǱƷ ƠǾƜƦơ ǴƩƷƳ ǯƳƸƛ
 ŪǱƷ ĕĤģ- ĕĨģ ÛƠǶƩ ǰǾǮǵ Ǵƛ ƳƷƗƳ ƳǸƩǷ (ĥģģ Ƿĩģ gr/L
 ƹƘǝ  ƷƳ ǳƴǁ ƺǾǩǷƷƴǾǵ ƟƷǸǅ Ǵƛ Ƿ ƴǵƳ ǼǮǱ ǀǲŧƗǷ ǛƘǾǩƗ  Ƙƛ
 ƙƘƾř Ƙǵ ŪǱƷ ǰǽƗ ƹƗ ǳƳƘǞƢƽƗ ǫƘŬǲǵ ǰǽƗƸƛƘǲƛ .ƴǱƘǭ Ǽǭ ǼǡƘƛ ƙƋ
 ǰǽƗƸƛƘǲƛ  .(ĪǷĩ).ƴǁ  ƴǵƗǸƱ  ƳƘƪǽƗ  ȅƘƛ  ŪǱƷ   Ɵƴǁ  Ƙƛ  ǼŬǱƷ
 ǻƘǵ ǴƜǲƩ ǻǷƷ Ǵƛ  ƘǶǲơ  ǴǱ  ǳƴǱƸǽƶř  ǻƘǵ ƙƋ ǯǷƷƳ Ǵƛ  ƘǶǱƋ  ǔǝƳ
 Ơƾǽƹ ǻƴƩ ƟȆŨǂǭ ƳƘƪǽƗ  ǴŨǪƛ ƷƗƶū Ǽǭ ƸǾƥƘơ  ǼƢƱƘǲǁƘƜǽƹ
 ƴǾǁƷǸƱ ƷǸǱ  ƙƶƩ Ƿ ǧƘǢƢǱƗ   ƹƗ  ǻƸǾūǸǪƩ ǠǽƸǍ ƹƗ  ǼǎǾƮǭ
 ǼƛƋ ǻƘǵ ǌǾƮǭ ƺƢǲƽǸƢǝ ƠǾǩƘǖǝ ǀǵƘŧ Ƿ ǼƛƋ ǻƘǵ ǯƘǽƸƩ ǯǷƷƳ
 ǨǭƘǕ ǓǸǱ ƸǒǱ ƹƗ (RB19) ĤĬ ǸǪƛ ǸǾƢŧƗƷ ŪǱƷ .(ħǷĪ) ƴǽƘǮǱ Ǽǭ

 ǳƳǸƛ  (Anthraquinone)  ǯǸǲǾǽǸŧƗƸƢǱƋ  ǻƘǵ  ŪǱƷ  ǷƺƩ  ǼŬǱƷ
 (Ī) ƠƽƗ ǫǷƘǢǭ ƷƘǾƾƛ ǼǽƘǾǮǾǁ ǯǸǾƽƗƴǾƾŧƗ ƴǲǽƗƸǝ ƸƛƗƸƛ ƷƳ Ƿ
 ƳƘǽƹ ǓǸǲơ ǨǾǩƴƛ ǻƹƸŬǱƷ ǻƘǵ ƙȆǉƘǝ ǀƲƛ ƠǽƘǉƷ ǴǾǞǆơ
 ǻƘǵ ƙƋ Ǵƛ ƠƜƾǱ ÛȅƘƛ COD ǯƗƺǾǭ Ƿ ŪǱƷ Ɵƴǁ ÛǯƘǂƜǾŧƸơ ƷƳ
 ǼŨǽƺǾǝ ǧǷƗƴƢǭ ǻƘǵ ƿǷƷ .(ī) ƠƽƗ ǨŨǂǭ ƷƘǾƾƛ ǼǖǾƜǍ ǼŬǱƷ
 Ƙǵ ƙȆǉƘǝ  ǰǽƗ  ƹƗ  ŪǱƷ  Ǜƶƭ ǻƗƸƛ  ƙƶƩ ƴǲǱƘǭ  ǼǽƘǾǮǾǁ Ƿ
 ƸǾǙ  Ûǳƴǲǲŧ ƚǽƸƲơ  ƸǾǙ  ƚǪǙƗ  Ǵŧ  ƴǱƗ ǴƢǝƸū  ƷƗƸǡ  ǳƳƘǞƢƽƗ  ƳƷǸǭ
 ǰƪǩ ƳƘǽƹ  Ǭƪƭ ƴǾǩǸơ  Ǵƛ  Ƹƪǲǭ  ƚǪǙƗ  Ƿ ƴǲƢƾǵ ǯƗƸū Ƿ ƸƥǸǭ
 Ǽř  ƷƳ  ƗƷ  ǰƪǩ  ǔǝƳ  Ƿ  ǴǾǞǆơ  ƟȆŨǂǭ  ƳǸƱ  Ǵŧ  ƴǱǸǁ Ǽǭ
 ǼǁǷƷ ǯǸƢǲǝ ƴǲǽƗƸǝ ǴƢǝƸǂǾř ǯǸǾƽƴǾƾŧƗ ǻƘǵƴǲǽƗƸǝ ƹƗ .(Ħ)ƳƷƗƳ
 ƷƘǾƾƛ  ǼūƴǲǲŧƴǾƾŧƗ  ƟƷƴǡ  Ƙƛ  ǻƘǵ ǴǱǸū  ǻƗƷƗƳ  ƸƥǸǭ  ƷƘǾƾƛ
 Ƿ ƴǽƘƾŧƗƸř ǯţǷƷƴǾǵ ƹƗ ǻƴǾƽƗ ǼǍǸǪƲǭ ǨǭƘǁ Ǵŧ ƠƽƗ ǻǸǡ
 ƚǪǙƗ ȅƘƛ ǯǸǾƽƗƴǾƾŧƗ ǼǽƗƷƘŧ ǨǾǩƳ Ǵƛ Ƿ ƠƽƗ Fe2+ ǻƘǵ ǯǸǽ
 ǨǾǩƳ  Ǵƛ  .(ĬǷī)  ƴǲǽƘǮǱ Ǽǭ  ƚǽƸƲơ  ƗƷ  ǫǷƘǢǭ  ǼǩƋ  ǻƘǵ ǳƴǲǽȅƋ
 ǰƪǩ  ƳƘǽƹ  ƸǽƳƘǢǭ  ǨǾŨǂơ  ÛǼǽƘǾǮǾǁ  ƳƗǸǭ  ƳƘǽƹ  ƸǽƳƘǢǭ  ǛƸǆǭ
 ǯţǷƷƴǾǵ ǨǢǱ Ƿ ǨǮƭ Ƿ ǳƸǾƱƵ ƟȆŨǂǭ ǰǾǲš Ǭǵ Ƿ III ǰǵƋ
 ǳƴǁ ǴƩƗǸǭ  ƠǽƳǷƴƮǭ Ƙƛ  ƿǷƷ ǰǽƗ ƳƸƛƷƘŧ ÛǐǾǪǙ ƴǽƘƾŧƗƸř
 ǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ ƴǲǽƗƸǝ ÛƟȆŨǂǭ ǰǽƗ Ǩƭ ƠǶƩ .(ī) ƠƽƗ
 ǯǸǾƽƗƴǾƾŧƗ  Ǵŧ  ƴǲƢǝƸū  ƷƗƸǡ  ǳƳƘǞƢƽƗ  ƳƷǸǭ  ǼǽƘǾǮǾǁǷƸƢŨǩƗ
 ƴǲƢƾǵ ƘǵƴǲǽƗƸǝ ǰǽƗ ǰǽƸơ ǧǷƗƴƢǭ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ Ƿ ŦǽƴǱƋ
 H2O2 ǼǽƘǾǮǾǁǷƸƢŨǩƗ ƴǾǩǸơ ƴǲǽƗƸǝ ǯƳǸǮǱ ƚǾŧƸơ ǨǾǩƳ .(Ĥģ)
 ǰǽƗ  ƹƗ  ǫƗƴŧ Ƹǵ ǯǸǾƽƗƴǾƾŧƗ  ƠǾǝƸǑ ǀǽƗƺǝƗ  ÛǯǸƢǲǝ  ƴǲǽƗƸǝ  Ƿ
 ǻǷƷ  Ƹƛ  Ǽūƴǲǲŧƴǽƴǂơ  ƸƥƗ   Ǵŧ  ǬƢƾǾƽ  Ŧǽ  ǯǷƷƳ  ƴǲǽƗƸǝ  ǷƳ
 ǧǷƗƴƢǭ ǯǸƢǲǝ ƴǲǽƗƸǝ ƟȆŨǂǭ ǔǝƷ ǰǾǲš Ǭǵ Ƿ ƴǱƷƗƳ ƸŬǽƴǮǵ
 ÛǰǾǽƘř  ǻƷƗƳƸƛ ǳƸǶƛ  Ǵǲǽƺǵ  ƘǶǱƋ  ǻƘǽƗƺǭ  ǴǪǮƩ  ƹƗ  .(ĦǷĥ)ƠƽƗ
 ǨǽƴƜơ Ƿ ǼǩƋ ǻƘǵ ǳƴǲǽȅƋ ǨǭƘŧ Ǜƶƭ Ƿ ƚǽƸƲơ ƷƳ ȅƘƛ ǨǾƾǱƘƢř
 ǼǱƴǖǭ ǻƘǵ ŦǮǱ Ƿ ƙƋ ÛCO2  ƴǲǱƘǭ  ƷƸǉ Ǽƛ ƟƘƜǾŧƸơ Ǵƛ  ƘǶǱƋ
 .(ĤĤǷĤģ)ƠƽƗ ǼǽƘǾǮǾǁǸƢǝ Ƿ ǼǽƘǾǮǾǁ ǻƘǵƴǲǽƗƸǝ Ƙƛ ǴƾǽƘǢǭ ƷƳ
 Ƿ ǬǾǢƢƾǭ ƸǾǙ ǼǽƘǾǮǾǁǷƸƢŨǩƗ ƴǾǩǸơ ǻƘǲƜǭ Ƹƛ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ
 ǻƘǵ ǧƘŨǽƳƗƷ .ƴǽƘǮǱ Ǽǭ ǨǮǕ ǨǾƾŧǷƷƴǾǵ ǻƘǵ ǧƘŨǽƳƗƷ ǨƮǭ ƷƳ
 ƴǖƛ  (E0 = 2.87 V)  ǻǸǡ  ǳƴǲǲŧƴǾƾŧƗ  ǰǾǭǷƳ  ǨǾƾŧǷƷƴǾǵ
 ƴǲǽƗƸǝ ǰǽƗ ƷƳ .(Ĥĥ)ƴǲƢƾǵ (E0=3.06V) ƴǽƗƷǸǪǝ ǻƘǵ ǯǸǽ ƹƗ
 ƴơƘŧ  Ƭǎƽ Ǵƛ ƼŚƽ ƳǸǁ Ǽǭ ǨǢƢǲǭ ǧǸǪƮǭ ƹƘǝ Ǵƛ ǯŤǾƾŧƗ ƗƴƢƛƗ
 Ǵƛ ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǠǽƸǍ Ǵƛ ǻƴǾƽƗ ǌǾƮǭ ƷƳ ƠǽƘǶǱ ƷƳ Ƿ ƙƶƩ
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ħĦĨ

 ƴǽƘƾŧƗƸř ǯţǷƷƴǾǵ ƴǲǽƗƸǝ ǰǽƗ ǼǍ ƷƳ .(ī) ƳǸǁ Ǽǭ ƊƘǾƭƗ H2O2

 Ǵƛ  ǯƘǭƹ Ǭǵ ƷǸǍ Ǵƛ  ǀǲŧƗǷ ǌǾƮǭ ƷƳ (Fe2+) ǷƸǝ ǻƘǵ ǯǸǽ Ƿ
 Ƿ  ǧǸǪƮǭ  ǯŤǾƾŧƗ  ǻƘǵ ǧǸŨǩǸǭ  ǼǽƘǾǮǾǁǷƸƢŨǩƗ  ƊƘǾƭƗ  ǴǪǾƽǷ
 Ƭǎƽ ƷƳ ǀǲŧƗǷ ǌǾƮǭ Ǵƛ ǳƴǁ ǳƳǷƺǝƗ (Fe3+) ŦǽƸǝ ǻƘǵ ǯǸǽ

.(ĤĦǷĬ) ƴǱǸǁ Ǽǭ ƴǾǩǸơ ƴơƘŧ
O2H2 → O2 +4H+ + 4e- 
O2+2H+ + 2e-→ O2H2

Fe3+ +e- →2+ Fe+2

Fe+2+ O2H2 →Fe3+ +OH0 +OH-

 ƴơƘŧ ƷƳ Û(Ĥ ǀǲŧƗǷ)ƴǱƋ ƷƳ ƙƋ ƺǾǩǷƸƢŨǩƗ Ƿ Ƙǵ ǀǲŧƗǷ ǓǷƸǁ Ƙƛ
 H2O2 ǯƋ ǼǍ Ǵŧ ƳƸǾū Ǽǭ ƟƷǸǅ ǯŤǾƾŧƗ ƊƘǾƭƗ ǻƘǵ ǀǲŧƗǷ
 ǴǱǸǮǱ Ǵƛ ǷƸǝ ǻƘǵ ǯǸǽ ǯƳǷƺǝƗ Ƙƛ .(ĥ ǀǲŧƗǷ) ƳǸǁ Ǽǭ ƴǾǩǸơ ƺǾǱ
 Ǵƛ  Ƿ  (Ħ  ǀǲŧƗǷ)  ƳǸǁ Ǽǭ  ƴǾǩǸơ  ŦǽƸǝ  ǻƘǵ ǯǸǽ  ÛƴơƘŧ  ƷƳ  ƺǾǱ
 ǀǲŧƗǷ ǠƛƘǎǭ Fe2+  ǻƘǵ ǯǸǽ  Ƙƛ  H2O2  ǀǲŧƗǷ Ƙƛ  ƚǾơƸơ  ǰǽƗ
 Ƿ  ƳǸǁ Ǽǭ  ƴǾǩǸơ  ǨǾƾŧǷƷƴǾǵ  ƳƗƹƋ  ǻƘǵ ǧƘŨǽƳƗƷ  ƴơƘŧ  ƷƳ  Ûħ
 ǼǽƘǾǮǾǁǷƸƢŨǩƗ ƊƘǾƭƗ .(Ĥħ)ƳƳƸū Ǽǭ ƹƘǙƋ ǼǽƘǾǮǾǁ ǯǸǾƽƗƴǾƾŧƗ
 ǯǸǲŧƘơ .ƳƷƗƳ ǼŬƢƾƛ ƴơƘŧ ǳƳƘǭ ƼǲƩ Ǵƛ ǻƳƘǽƹ ǯƗƺǾǭ Ǵƛ ǯŤǾƾŧƗ
 Ƿ  mercury pool  ÛƠǾǝƗƸū  ÛǰƛƸŧ  ƴǲǱƘǭ  ǼǞǪƢƲǭ  ƳƗǸǭ  ƹƗ
 (gas-diffusion electrode)  ƹƘū  ǳƴǲǲŧƸǂƢǲǭ  ǻƘǵƳǷƸƢŨǩƗ
 ǼǽƗƷƘŧ  ǻƗƷƗƳ  ǼǲƛƸŧ  ǴǽƘř  ǻƘǵƳǷƸƢŨǩƗ  .ƠƽƗ  ǳƴǁ  ǳƳƘǞƢƽƗ
 ǯţǷƷƴǾǵ  ƴǾǩǸơ  ǯƗƺǾǭ  .(ī)ƴǲƢƾǵ  H2O2  ƴǾǩǸơ  ƷƳ  ǼƜƽƘǲǭ
 ģ/īĪ Ƿ Ĥ/ī VƸƛƗƸƛ ǯǸǾƽƗƴǾƾŧƗ ƳƷƗƴǱƘƢƽƗ ǨǾƾǱƘƢř Ƙƛ ƴǽƘƾŧƗƸř
 ǴǾǞǆơ ǼǽƗƷƘŧ ƷƳ ƗƷ ǼǮǶǭ ǀǢǱ Ĥħ Ƿ ƸǞǅ ƸƛƗƸƛ ǻƘǵpH ƷƳ
 ǯƗƺǾǭ  Ǵƛ  ǯƋ  ǼūƴǲǲŧƴǾƾŧƗ  ƟƷƴǡ .ƳƷƗƳ  ǯǸƢǲǝǷƸƢŨǩƗ  ƴǲǽƗƸǝ  Ƙƛ
 ǀǲŧƗǷ  ƹƗ  ǳƴǁ  ƴǾǩǸơ  Fe2+  ǻƘǵ ǯǸǽ  ǯƳǸǮǱ  ǴǝƘǉƗ  Ƙƛ  ǻƳƘǽƹ
 Ƹƛ  ǼǞǪƢƲǭ  ƟƘǖǩƘǎǭ  ǯǸǲŧƘơ  .(īǷĦ)ƴƛƘǽ Ǽǭ  ǀǽƗƺǝƗ  ǯǸƢǲǝ
 ƘǶǱƋ  ƹƗ  ǼƱƸƛ  Ǵŧ  ƠƽƗ  ǳƴǁ  ǫƘƪǱƗ  ǯǸƢǲǝǷƸƢŨǩƗ  ƴǲǽƗƸǝ  ǻǷƷ
 ƹƗ  ǻƴǾǩǸơ  ǼǖǡƗǷ  ǼŬǱƷ  ǻƘǵ  ƙȆǉƘǝ  ƹƗ  ŪǱƷ  Ǜƶƭ ǨǭƘǁ
 ŦǾƢƢǲƽ  ǼŬǱƷ  ǻƘǵ ƙȆǉƘǝ  ǴǾǞǆơ  Û(ī)  ǻƹƸŬǱƷ  ǔǽƘǲǅ
 (Ħ)  Methyl Red (ĥ) Acid Yellow 36  ǻƘǵ  ŪǱƷ ǻǷƘƭ
 Ǜƶƭ  Û(Ĥī)  Acid red 14  Ƿ  (ĤĪ)  Reactive black 5
 ǻƘǵ ǧǸǪƮǭ  ƹƗ  (Chlobromuron)  ǯǷƷǸǭǷƸƛǷƸǪŧ  ǀŧ ǜǪǕ
 TOC Ƿ ƟƗƸƢǾǱ Ǜƶƭ Û(Ĥģ) ƙƋ ƹƗ  propham Ǜƶƭ Û(Ĭ)ǼƛƋ
 ƹƗ  ǨǲǝǷƸƢǾǱ-ħ  Ƿ  Ǩǲǝ  Ǜƶƭ  Û(ĤĤ)ǼƛƋ  Ơǂŧ  ǻƘǵ ǬƢƾǾƽ  ƹƗ
 .ƴǲƢƾǵ (Ĥħ) diuron ƠǾǮƽ ǴǖǩƘǎǭ Ƿ (ĤĦǷĤĥ)ǼƛƋ ǻƘǵ ǌǾƮǭ

 Ǵƛ ǯƗǸơ Ǽǭ ƺǾǱ ŪǱƷ Ǜƶƭ ƷƳ ǴǖǩƘǎǭ ƳƷǸǭ ƸŬǽƳ ǻƘǵ ƿǷƷ ƹƗ
 ǳƳƘǞƢƽƗ Ƙƛ ŦǾƢƢǲƽ ƙȆǉƘǝ ƹƗ Methylene Blue ŪǱƷ Ǜƶƭ
 ŦǮŧ Ǵƛ ŪǱƷ ǼƢƾǾǩƘơƘŧǸƢǝ Ǵǽƺƪơ Û(ĤĬ) ǯƗǸƲƢƽƗ ƸƢƾŧƘƱ ƹƗ
 ǌƽǸơ ǼƛƋ ǌǾƮǭ ƹƗ ŪǱƷ Ǜƶƭ Û(ĥģ)ǻǷƷ ƴǾƾŧƗ ƟƗƷƵǸǱƘǱ
 (ĥĤ) ǳƷƗǸǽƳ  Ŧơ ǼǲƛƸŧ  ǻƘǵ ƙǸǾơǸǱƘǱ  ǻǷƷƸƛ  ǼƮǎƽ ƙƶƩ
 ǴǪǮƩ ƹƗ .ƳǸǮǱ ǳƷƘǁƗ (ĥĥ) ƺǾǩǸǱǸƽƗƸƢǩƗ Ƿ ƺǾǩǸƢǝ ǻƘǵƴǲǽƗƸǝ Ƿ
 ƠƽƗ ǳƴǽƳƸū ǫƘƪǱƗ  RB19  ŪǱƷ Ǜƶƭ ǻǷƷƸƛ  Ǵŧ ǼơƘǖǩƘǎǭ
 ǻǷƘƭ ǻƘǵ ǧǸǪƮǭ ƷƳ RB19 ǼǽƘǾǮǾǁǷƸƢŨǩƗ Ǵǽƺƪơ Ǵƛ ǯƗǸơ Ǽǭ
 Ǵƛ ǼǩƗǸƢǭ ǴƢƾƛ ƷǸƢŧƗƷ ƹƗ RB19 ŪǱƷ Ǜƶƭ Ƿ (ĤĨ) ƴǽƗƸǪŧ
 ƹƗ  Ǜƴǵ .ƳǸǮǱ ǳƷƘǁƗ (ĥĦ) ƴǽƗƸǪŧ ǫǸǾǲǾǭǸǩƋ ǼǪř ǯƳǷƺǝƗ ǴǪǾƽǷ
 Ǜƶƭ ƷƳ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ƳƸŨǪǮǕ ǼƛƘǽƹƷƗ ÛǴǖǩƘǎǭ ǰǽƗ ǫƘƪǱƗ
 Ǜƶƭ ǴǲǾǶƛ ǌǽƗƸǁ  ǰƢǝƘǽ Ƿ ǼƛƋ ǻƘǵ ǧǸǪƮǭ ƹƗ COD Ƿ ŪǱƷ

.ƠƽƗ ƴǲǽƗƸǝ ǰǽƗ ǴǪǾƽǷ Ǵƛ COD Ƿ ŪǱƷ

Ƙǵ ƿǷƷ Ƿ ƳƗǸǭ
ǀǽƘǭƹƋƳƗǸǭ Ƿ ǨǽƘƽǷ

 Ƿ  Ĩģģ  mLǬƪƭ ǻƗƷƗƳ  ÛǻƗ ǴǱƗǸƢƽƗ  ǼǽƘǾǮǾǁǷƸƢŨǩƗ  ǧǸǪƽ.....
 ǰƛƸŧ ƼǲƩ ƹƗ ƴơƘŧ  Ƿ ǰǵƋ ƼǲƩ ƹƗ ƴǱƋ ǻƗ ǴǪǾǭ ƳǷƸƢŨǩƗ ǷƳ ǻƗƷƗƳ
 ƷƗƸǡ Ǭǵ ƹƗ ĩ  cmǴǪǅƘǝ Ƙƛ Ƿ ĤĦ cm ǧǸǍ Ƿĩ  mm Ƹǎǡ Ƙƛ ƠǾǝƗƸū
 ǨǆƢǭ (DC power)  ǴƢǾƾǽƸƢŨǩƗ  ƴǾǩǸơ  ǳƘŬƢƽƳ Ǵƛ  Ǵŧ ƴǲƢǁƗƳ
 ƴǲǽƗƸǝ ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǧǸǪƽ ƟǸǪǽƘř ŦǾơƘǮǁ Ĥ ǨŨǁ ƷƳ .ƴǽƳƸū
 ǌƽǸơ ƷǸǱ ƙƶƩ ǻƸǾū ǳƹƗƴǱƗ .ƠƽƗ ǳƴǁ ǳƳƗƳ ǯƘǂǱ ǯǸƢǲǝǷƸƢŨǩƗ
 (Philips Model( Spectrophotometer UV-Vis  ǳƘŬƢƽƳ
 ǧƴǭ ǫǷƸƢǭ) ƸƢǭ pH ǌƽǸơ Ƙǵ ǴǱǸǮǱ pH ǬǾǒǲơǷ PU 8740 
 ǳƘŬƢƽƳ ƹƗ Ƙǵ ǴǱǸǮǱ COD ǻƸǾū ǳƹƗƴǱƗ ƠǶƩ .ƴǁ ǫƘƪǱƗ (ĩĬĤ
 (Hunna instrument)  ǧƴǭ  COD  ǻƸǾū ǳƹƗƴǱƗ  ǨƛƘơƸř
 Excel ƷƗƺǝƗ ǫƸǱ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƺǾǱ ƘǵƷƗƳǸǮǱ ǴǾǪŧ .ƴǽƳƸū ǳƳƘǞƢƽƗ
 NaOH Ƿ H2SO4 ƹƗ Ƙǵ ǴǱǸǮǱ pH ǬǾǒǲơ ƠǶƩ .ƴǽƳƸū ǬƽƷ
 ǴƛƋ  ƠǞǵ  ǰǵƋ  ƟƘǞǩǸƽ  ƹƗ  .ƴǽƳƸū  ǳƳƘǞƢƽƗ  ģ/Ĥ  M ƠǒǪǙ  Ƙƛ
 ǫƘƪǱƗ ƠǶƩ ǯƘǮǩƋ Merck ƠŧƸǁ ƠƱƘƽ Ǭǽƴƽ ƟƘǞǩǸƽ Ƿ
 ƠƱƘƽ ƺǾǱ ǳƳƘǞƢƽƗ ƳƷǸǭ ŪǱƷ ƷƳǸř Ƿ ƴǽƳƸū ǳƳƘǞƢƽƗ ƟƘǂǽƘǭƹƋ

.ƳǸƛ ǯƘǮǩƋ Dystar ƠŧƸǁ
ǼƽƷƸƛ ƳƷǸǭ ǻƘǵƸǾǚƢǭ ǴǲǭƗƳ

 ǼƦǲƱ Û  (Ĥģ)  ǼǽƘǾǪǡ  pH  ǳƳǷƴƮǭ Ǵƽ ƷƳ ƟƘǂǽƘǭƹƋ  ǫƘƪǱƗ

(Č)
(č)
(Ď)
(ħ)
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ħĦĩ

ǳƳǷƴƮǭ  Ǵƽ  ƷƳ  ǼǝƸǆǭ  ǰǵƋ  ƠǒǪǙ  Û(ħ)  ǻƴǾƽƗ  Ƿ  (Ī)
 Ƭǎƽ  ħ  ƷƳ  ǀǲŧƗǷ  ǫƘƪǱƗ  ǯƘǭƹ  Ûģ/Ĩ  Ƿģ/Ħ¡  ģ/Ĥ  mg/L
 Ǵƽ ƷƳ ǼŨǽƸƢŨǩƗ  ǨǾƾǱƘƢř  ǛȆƢƱƗ Ûĩģ  Ƿ  Ħģ¡  ĤĨ  ¡  Ĩ  min
  Ǵƽ  ƷƳ  ƺǾǱ  ŪǱƷ  ǯƗƺǾǭ  Ƿ  Ħģ  Ƿ  ĥģ  ¡Ĥģ  VƟǷƘǞƢǭ  ǳƳǷƴƮǭ
 ǰǽƗ ƷƳ  Ǵŧ ƴǁ ǫƘƪǱƗ Ħģģ Ƿ ĤģģÛĥģģ mg/L ƟǷƘǞƢǭ ƠǒǪǙ
 ÛǯƗƴǾƾŧƗ ǳƳƘǭ ƠǒǪǙ ÛǧǸǪƽ ţƘƢǩǷ ǯǸš ǼǽƘǵƸƢǭƗƷƘř  ƸǾƥƘơ ǯƘǾǭ
 .ƴǽƳƸū ǰǾǾǖơ ƴǲǽƗƸǝ ǻƸƜǵƗƷ ƷƳ ƺǾǩǷƸƢŨǩƗ ǯƘǭƹǷ ÛǧǸǪƮǭ pH

Ƙǵ ǴǱǸǮǱ ǻƹƘƽ ǳƳƘǭƋ
 ĤĬ  ǸǪƛ  ǸǾƢŧƗƷ  ŪǱƷ  ƷƳǸř  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ  ŦǾƢƢǲƽ  ǻƘǵ ǴǱǸǮǱ
 ǳƳƘǞƢƽƗ Ƙƛ Ĥģģ Ƿ ĥģģ ¡ Ħģģ mg/L ƠǒǪǙ Ǵƽ Ƙƛ Ƿ (RB19)
 ǼŨǽ ƷƳ Ƙǵ ǴǱǸǮǱ pH ƼŚƽ.ƴǁ ǴǾǶơ ƸǾǎǢơ ƷƘƛǷƳ ƸǎǢǭ ƙƋ ƹƗ
 ƷƗƳǸǮǱ ǬƽƷ  ǻƗƸƛ .ƴǽƳƸū ǬǾǒǲơ ÛǀǽƘǭƹƋ ƳƷǸǭ ǳƳǷƴƮǭ ǴƽƹƗ
 ǜǪƢƲǭ ǻƘǵ ƠǒǪǙ ŪǱƷ ƷƳǸř ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƗƴƢƛƗ ƳƷƗƴǱƘƢƽƗ ǼǲƮǲǭ
 ǳƳƘǞƢƽƗ Ƙƛ ƘǶǱƋ ƙƶƩ ǯƗƺǾǭ Ƿ ǳƳƘǭƋ ǼŬǱƷ ǧǸǪƮǭ ƹƗ ǼǆƲǂǭ Ƿ

ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǧǸǪƽ ŦǾơƘǮǁ ƫƸǍ :Ĥ ǨŨǁ

ǼŨǽƸƢŨǩƗ ǻţƸǱƗ ƴǾǩǸơ ǔƜǲǭ .Ĥ
(ǰƛƸŧ)ƴơƘŧ ƳǷƸƢŨǩƗ .ĥ
(ǰǵƋ)ƴǱƋ ƳǷƸƢŨǩƗ .Ħ
ǼƾǾǍƘǲǚǭ ǻƘƛƸǲǵƋ .ħ
ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǧǸǪƽ .Ĩ
ǼƾǾǍƘǲǚǭ ǯƺǮǵ .ĩ

 ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙƸǾƥƘơ :ĥ ǨǦǁ
(Ĥģģ Ƿ ĥģģ ¡Ħģģ mg/L ŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ Ħģ vǨǾƾǱƘƢř ǛȆƢƱƗ ¡pH=ħ ¡ĩģ min ǯƘǭƹ :ǀǽƘǭƹƋ ǌǽƗƸǁ)

)mg/L( غلظت رنگ

%
گ 

رن
ف 

ذ
ح

ه 
زد

با

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

20
 ]

 

                             4 / 12

https://journals.tums.ac.ir/ijhe/article-1-4-en.html


ħĦĪ

 Ƿ ǳƴǱƗǸƱ ĨĨģ nm ƧǸǭ ǧǸǍ ƷƳ Ƿ ƸƢǭǸƢǝǷƸƢŨŚƽƗ ǳƘŬƢƽƳ ƹƗ
 .ƴǽƳƸū ǬƽƷ ÛŪǱƷ ƠǒǪǙ Ǵƽ Ƹǵ ƠǶƩ ƳƷƗƴǱƘƢƽƗ ǼǲƮǲǭ

 Ƿ ǳƘŬǂǽƘǭƹƋ  ǻƘǭƳ ƷƳ ƟƘǂǽƘǭƹƋ  ǴǾǪŧ :ǀǽƘǭƹƋ ǫƘƪǱƗ  ƿǷƷ
 Ƿ ƙƋ ǼǽƘǾǮǾǁ ǻƘǵ ǀǽƘǭƹƋ ƳƷƗƴǱƘƢƽƗ ǻƘǵ ƿǷƷ ƻƘƽƗ Ƹƛ
 ƙȆǉƘǝ ǴǱǸǮǱ ƗƴƢƛƗ .(ĥħ) ƴǽƳƸū ǫƘƪǱƗ ǬƢƾǾƛ ŗƘš ƙȆǉƘǝ
 ƠǶƩ  ƼŚƽ  Ƿ  ǨǢƢǲǭ  ǼǽƘǾǮǾǁǷƸƢŨǩƗ  ǧǸǪƽ  ǯǷƷƳ  ǳƴǁ  ǴǾǶơ
 ƷƳ Fe2+ ƷǷƺǾǩƘơƘŧ ǳƳƘǭ ÛǯǸƢǲǝ ǷƸƢŨǩƗƴǲǽƗƸǝ ǻƘǵ ǀǲŧƗǷ ǓǷƸǁ
 ȅƘƛ  ƠǶƩ  .ƴǽƳƸū  ǴǝƘǉƗ  ǴǱǸǮǱ  Ǵƛ  ǳƴǁ  ǰǾǾǖơ  ǳƳǷƴƮǭ
 ÛǧǸǪƮǭ  ǼŨǽƸƢŨǩƗ  ƠǽƗƴǵ  ǀǽƗƺǝƗ  Ƿ  ǼǱǸǽ  ƟƷƴǡ  ǯƳƸƛ
 ƠƛƘƥƷƗƴǢǭ  Ǵƛ  Ƿ  (Na2SO

4
)Ǭǽƴƽ ƟƘǞǩǸƽ ƠǾǩǷƸƢŨǩƗ  ǳƳƘǭ

 ǯƳǸǮǱ ƷƗƸǡƸƛ Ƙƛ ƼŚƽ .ƴǁ ǳƳǷƺǝƗ Ƙǵ ǴǱǸǮǱ ǫƘǮơ Ǵƛ ģ/ģĨ mol
 ÛƚǾơƸơ ǰǽƗ Ǵƛ  Ƿ ƹƘǙƋ ǧǸǪƮǭ ƺǾǩǷƸƢŨǩƗ ǨǮǕ ÛǼŨǽƸƢŨǩƗ ǯƘǽƸƩ
 ǻƘǵ ǯƘǭƹ ƷƳ ǯƋ ƹƗ ƴǖƛ .ƴǁ ƹƘǙƋ ǯǸƢǲǝǷƸƢŨǩƗ ǯǸǾƽƗƴǾƾŧƗ ǀǲŧƗǷ
 Ƿ ƠǁƗƳƸƛ ǫƹȅ ǴǱǸǮǱ ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǧǸǪƽ ƹƗ Ûǳƴǁ ǄƲǂǭ
 ĨĨģ nm ƧǸǭ ǧǸǍ ƷƳ Ƙǵ ǴǱǸǮǱ  ƷƳ ƷǸǱ ƙƶƩ ǯƗƺǾǭ ƸƦŧƗƴƭ
 ƷƳ ŪǱƷ ƠǒǪǙ ÛƳƷƗƴǱƘƢƽƗ ǼǲƮǲǭ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ Ƿ ǻƸǾū ǳƹƗƴǱƗ ƺǾǱ
 ǴƜƽƘƮǭ ŪǱƷ Ǜƶƭ ƴǅƷƳ Ƿ ǄƲǂǭ ǳƴǁ ǴǾǞǆơ ǻƘǵ ǴǱǸǮǱ
 Ƿ ƠƛƘƥ  ƟƘǂǽƘǭƹƋ ǫƘǮơ ƷƳ ǰƛƸŧ Ƿ ǰǵƋ ƳǷƸƢŨǩƗ  ǷƳ Ƹǵ .ƴǁ

 ƹƗ ƴǖƛ Ƿ ǨƜǡ ƺǾǱ Ƙǵ ǴǱǸǮǱ COD .ƠǝƸŬǱ ƟƷǸǅ ǼǊǽǸǖơ ŠǾǵ
 ǳƹƗƴǱƗ ǨƛƘơƸř COD ǻƸǾū ǳƹƗƴǱƗ ǳƘŬƢƽƳ ǴǪǾƽǷ Ǵƛ ƴǲǽƗƸǝ ǫƘƪǱƗ

 .ƴǽƳƸū ǴƜƽƘƮǭ ƺǾǱ COD Ǜƶƭ ǯƗƺǾǭ Ƿ ǻƸǾū
ǰǵƋ ǯǸǽ ƠǒǪǙ ǻƸǾū ǳƹƗƴǱƗ ƿǷƷ

 ǰǾǩǷƸƢǱƘǲǝ Ǽƪǲƽ ŪǱƷ ƿǷƷ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǰǵƋ ǯǸǽ ƠǒǪǙ 
 Ƿ ƙƋ ǼǽƘǾǮǾǁ ǻƘǵ ǀǽƘǭƹƋ ƳƷƗƴǱƘƢƽƗ ǻƘǵ ƿǷƷ Ƙƛ ǠƛƘǎǭ

.ƴǽƳƸū ǰǾǾǖơ ƙȆǉƘǝ

 Ƙǵ ǴƢǝƘǽ
 ǻƘǵƸƢǭƗƷƘř ƹƗ ǫƗƴŧ Ƹǵ ƸǾƥƘơ  ƹƗ ǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ ǼƽƷƸƛ ƷƳ.....
 ǻƘǵ ǴǲǭƗƳ  ƷƳ  ƸƢǭƗƷƘř  ǯƘǮǵ  ƸǾƥƘơ  ƘǶǲơ  ÛƴǲǽƗƸǝ  ƳƸŨǪǮǕ  Ƹƛ  ƸƥǸǭ
 ƷƳ ƠƛƘƥ ƟƷǸǅ Ǵƛ ƘǵƸƢǭƗƷƘř ǴǾǢƛ ǴǲǭƗƳǷ ǳƴǽƳƸū ƸŧƵ ǜǪƢƲǭ

.ƠƽƗ ǳƴǁ ǴƢǝƸū ƸǒǱ
Fe2+ ǻƘǵ ǯǸǽ ƠǒǪǙ ƸǾƥƘơ

 ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ  Ƹƛ  ǰǵƋ ǻƘǵ ǯǸǽ  ƠǒǪǙƸǾƥƘơ   ĦǷĥ ǨǦǁ
 Ƿ  Ħģ VǨǾƾǱƘƢř  ǛȆƢƱƗ ÛpH=ħ ¡ ĩģ min ǯƘǭƹ ƷƳ COD Ƿ
 .ƴǵƳ Ǽǭ ǯƘǂǱ ƗƷ Ĥģģ Ƿ ĥģģ ¡ Ħģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ

 COD Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙƸǾƥƘơ :Ħ ǨǦǁ
(Ĥģģ Ƿ ĥģģ ¡  Ħģģ mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ Ħģ vǨǾƾǱƘƢř ǛȆƢƱƗ ¡pH=ħ ¡ĩģ min ǯƘǭƹ :ǀǽƘǭƹƋ ǌǽƗƸǁ)

)mg/L( غلظت رنگ
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ħĦī

 ÛǰǵƋ  ǻƘǵ ǯǸǽ  ƠǒǪǙ  ǀǽƗƺǝƗ  Ƙƛ  Ǵŧ  ƳƗƳ  ǯƘǂǱ  ǴǖǩƘǎǭ  ƨǽƘƢǱ
 ǀǽƗƺǝƗ Ƙƛ ǰǾǲš Ǭǵ .ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ COD Ƿ ŪǱƷ Ǜƶƭ ǯƗƺǾǭ
 ƴǲǽƗƸǝ  ǼǽƗƷƘŧ  ÛǰǵƋ  ǻƘǵ ǯǸǽ  ƠƛƘƥ  ƠǒǪǙ  ƷƳ  Ƿ  ŪǱƷ  ƠǒǪǙ
 ƠǒǪǙ  ƷƳ  ƴǽƳƸū  ǳƴǵƘǂǭ  ǴǖǩƘǎǭ  ǰǽƗ  ƷƳ  .ƴƛƘǽ Ǽǭ  ǀǵƘŧ
 Ǜƶƭ ǯƗƺǾǭ ÛǴǲǾǶƛ ǌǽƗƸǁ ƠƮơ Ƿ ģ/Ĥ mg/L ǰǵƋ ǻƘǵ ǯǸǽ
 ǰǵƋ ǻƘǵ ǯǸǽ ģ/Ħ  mg/LƠǒǪǙ ƷƳ .ƠƽƗ ǰǾǽƘřCOD Ƿ ŪǱƷ
  ÛĕīĦ Ƿ ŪǱƷĕĬĨ Ǜƶƭ Û Ĥģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ  ƷƳ Ƿ
 Ƿ  īħ Ǜƶƭ ƺǾǱ ĥģģ  Ƿ Ħģģ  mg/LŪǱƷ ƠǒǪǙ ƷƳ Ƿ COD 
 ǀǽƗƺǝƗ Ƙƛ .ƴǭƋ ƠƽƳ Ǵƛ COD ،ĕĩĩǷ ĪĦ Ǜƶƭ Ƿ ŪǱƷ ĕĪħ

 Ƿ  ŪǱƷ  Ǜƶƭ ƸƦŧƗƴƭ  Ûģ/Ĩ   mg/LƘơ  ǰǵƋ  ǻƘǵ ǯǸǽ  ƠǒǪǙ
.ƴǁ ǨǅƘƭ ĕ ĤģģƸƛƗƸƛ  COD
ǼǽƘǾǮǾǁǷƸƢŨǩƗ ǧǸǪƽ ţƘƢǩǷ ƸǾƥƘơ 

 COD Ƿ ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ǧǸǪƽ ţƘƢǩǷ ƸǾƥƘơ ĨǷħ ǨŨǁ
 ģ/Ĩ  mg/LǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ÛpH=ħ ¡ĩģ min ǯƘǭƹ ƷƳ
 .ƴǵƳ Ǽǭ ǯƘǂǱ ƗƷ Ħģģ Ƿ ĥģģ ¡Ĥģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ
 ÛǨǾƾǱƘƢř  ǛȆƢƱƗ  ǀǽƗƺǝƗ  Ƙƛ  ÛƳǸǁ Ǽǭ  ǳƴǵƘǂǭ  Ǵŧ  ƷǸǍ ǯƘǮǵ
 ƷƳ  .ƴƛƘǽ Ǽǭ  ǀǽƗƺǝƗ  ǻƸǾū Ǭǂš  ǯƗƺǾǭ  Ǵƛ  ŪǱƷ  Ǜƶƭ  ǯƗƺǾǭ
 ǻƘǵ ƠǒǪǙ ƹƗ ǫƗƴŧ ŠǾǵ ǻƗƸƛ Û(Ĥģ V) ǰǾǽƘř ǨǾƾǱƘƢř ǛȆƢƱƗ

 COD Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ǧǸǪƽ ţƘƢǩǷ ƸǾƥƘơ :Ĩ ǨǦǁ
(Ĥģģ Ƿ ĥģģ Û Ħģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿģ/Ĩ mg/L ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ¡pH=ħ ¡ ¡ĩģ min ǯƘǭƹ :ǀǽƘǭƹƋ ǌǽƗƸǁ)

ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ Ƹƛ ǧǸǪƽ ţƘƢǩǷ ƸǾƥƘơ :ħǨǦǁ
(Ĥģģ Ƿ ĥģģ ÛĦģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ  ģ/Ĩ mg/L ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ¡pH=ħ ¡ ¡ĩģ min ǯƘǭƹ :ǀǽƘǭƹƋ ǌǽƗƸǁ) 
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ħĦĬ

 ǛȆƢƱƗ ƷƳ .ƴǽƋ ǼǮǱ ƠƽƳ Ǵƛ COD Ƿ ŪǱƷ ǛƶƭƸƦŧƗƴƭ  ŪǱƷ
 ĕĤģģǛƶƭ ÛŪǱƷ Ĥģģ  mg/LƠǒǪǙ Ƙƛ ǴǱǸǮǱ ƷƳ Ûĥģ VǨǾƾǱƘƢř
 ƸƢǂǾƛ ǻƘǵ ƠǒǪǙ ǻƗƸƛ Ƿ ƴǽƋ Ǽǭ ƠƽƳ Ǵƛ COD ĕ īĨ Ƿ ŪǱƷ
 Ħģ V ǨǾƾǱƘƢř ǛȆƢƱƗ ƷƳ .ƴǽƋ ǼǮǱ ƠƽƳ Ǵƛ ǻƸƦŧƗƴƭ ǳƳƹƘƛ ŪǱƷ
.ƴǭƋ ƠƽƳ Ǵƛ COD Ƿ ŪǱƷ ǻƸƦŧƗƴƭ Ǜƶƭ Ƙǵ ƠǒǪǙ ǫƘǮơ ƷƳ

ǧǸǪƮǭ pH ƸǾƥƘơ
 ƷƳ COD Ƿ ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ  Ƹƛ ǧǸǪƮǭ pH ƸǾƥƘơ ĪǷ ĩ ǨŨǁ
 ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ÛĦģ  VǨǾƾǱƘƢř ǛȆƢƱƗ Ûĩģ  min ǯƘǭƹ
 ƗƷ Ĥģģ Ƿ ĥģģ ¡ Ħģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ ģ/Ĩ mg/L

 ŪǱƷ Ǜƶƭ ǯƗƺǾǭ ƷƳ pH ƸƥƗ ǼƽƷƸƛ ƷǸǒǲǭ Ǵƛ .ƴǵƳ Ǽǭ ǯƘǂǱ
 ƳƷǸǭ  pH ǳƳǷƴƮǭ Ǵƽ ƷƳ ŪǱƷ ǻǷƘƭ ǻƘǵ ǴǱǸǮǱ ÛCOD Ƿ
 ǄƲǂǭ ǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ  ƻƘƽƗ Ƹƛ .ƴǲƢǝƸū ƷƗƸǡ ǀǽƘǭƹƋ
 ǼǽƘǾǪǡ ǻƘǵ pH Ǵƛ ƠƜƾǱ pH=ħ ƷƳ ƴǲǽƗƸǝ ǼǽƗƷƘŧ Ǵŧ ƴǽƳƸū
 ƚǾǁ ĪǷĩ ǻƘǵ ǨǦǁ ǠƛƘǎǭ ŪǱƷ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ .ƠƽƗ ƸơȅƘƛ
 ǛȆƢƱƗ  ÛŪǱƷ  ƸơȅƘƛ  ǻƘǵ ƠǒǪǙƷƳ  Ƿ  ƴƛƘǽ Ǽǭ  ǀǵƘŧ  ƷƗƳǸǮǱ
Ǵƛ  ƠƜƾǱ  ǼǽƘǾǪǡ  ǻƘǵpH  ƷƳ  COD  Ƿ  ŪǱƷ  Ǜƶƭ  ǯƗƺǾǭ

 .ƴǵƳ Ǽǭ ǯƘǂǱ ƗƷ ǻƸƢǮŧ ǀǵƘŧ ǻƴǾƽƗ ǻƘǵpH

ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ  Ƹƛ ǧǸǪƮǭ pH ƸǾƥƘơ :ĩǨǦǁ
(Ĥģģ Ƿ ĥģģ ÛĦģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ ģ/Ĩ mg/LǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ¡Ħģ vǨǾƾǱƘƢř ǛȆƢƱƗ  ¡ĩģ min ǯƘǭƹ :ǀǽƘǭƹƋ ǌǽƗƸǁ) 

COD Ǜƶƭ ǼǽƗƷƘŧ  Ƹƛ ǧǸǪƮǭ pH ƸǾƥƘơ :Ī ǨǦǁ
(Ĥģģ Ƿ ĥģģ ÛĦģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ ģ/Ĩ mg/L ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ¡Ħģ vǨǾƾǱƘƢř ǛȆƢƱƗ ¡pH=ħ ¡ ¡ĩģ min ǯƘǭƹ :ǀǽƘǭƹƋ ǌǽƗƸǁ) 
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ħħģ

ǀǲŧƗǷ ǯƘǭƹ ƸǾƥƘơ
 COD Ƿ ŪǱƷ Ǜƶƭ ǼǽƗƷƘŧ  Ƹƛ ǀǲŧƗǷ ǯƘǭƹ ƸǾƥƘơ ī Ƿ Ĭ ǨŨǁ
 ǰǵƋ  ǻƘǵ ǯǸǽ  ƠǒǪǙ  ÛĦģ  V  ǨǾƾǱƘƢř  ǛȆƢƱƗ  ÛpH=ħ  ƷƳ
 ƗƷ Ħģģ Ƿ ĥģģ ¡ Ĥģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ ģ/Ĩ mg/L
 ǼǽƗƷƘŧ ÛǀǲŧƗǷ ǯƘǭƹ ǀǽƗƺǝƗ  Ƙƛ  ÛƻƘƽƗ ǰǽƗ  Ƹƛ  .ƴǵƳ Ǽǭ ǯƘǂǱ
 ƷƳ  ÛƳǸǁ Ǽǭ  ǳƴǵƘǂǭ  Ǵŧ  ƷǸǍ  ǯƘǮǵ  .ƴƛƘǽ Ǽǭ  ǀǽƗƺǝƗ  ƴǲǽƗƸǝ
 ǰǾǽƘř  ƷƘǾƾƛ  ŪǱƷ  Ǜƶƭ  ǯƗƺǾǭ  ĤĨ  min  ƹƗ  ƸƢǮŧ  ǻƘǵ ǯƘǭƹ
 ǻƘǵ ǧƘŨǽƳƗƷ ƸƢǂǾƛ ƴǾǩǸơ ǴƪǾƢǱ ƷƳ Ƿ ǯƘǭƹ Ơǁƶū Ƙƛ ƘǭƗ ƠƽƗ
 ǀǽƗƺǝƗ  ǻƸǾū Ǭǂš  ƷǸǍ  Ǵƛ  ŪǱƷ  Ǜƶƭ  ǯƗƺǾǭ  ÛǨǾƾŧǷƷƴǾǵ
 Ơǁƶū ƹƗ ƴǖƛ ǀǽƘǭƹƋ ƟȅƘƭ ƸƢǂǾƛ ƷƳ Ǵŧ ǻƷǸǍ Ǵƛ ÛƴƛƘǽ Ǽǭ

 ǯƘǭƴǱƗƷ ĕ Ĩģ Ƙơ ÛŪǱƷ ǜǪƢƲǭ ǻƘǵ ƠǒǪǙ ƷƳ Ƿ  Ħģ min ǯƘǭƹ
 ǌǽƗƸǁ ƷƳ Ƿ ĩģ min ǯƘǭƹ ǯƘǽƘř ƷƳ Ƿ ƴǽƋ Ǽǭ ƠƽƳ Ǵƛ Ǜƶƭ
 .ƴǽƋ Ǽǭ  ƠƽƳ  ǴƛCOD  Ƿ  ŪǱƷ  Ǜƶƭ ƸƦŧƗƴƭ  ÛƴǲǽƗƸǝ  ǴǲǾǶƛ
 ƷƳ ǯƘƾŨǽ Ǜƶƭ ǳƳƹƘƛ Ǵƛ ǯƴǾƽƷ ǻƗƸƛ Ǵŧ ƴǁ ǳƴǵƘǂǭ ǰǾǲš Ǭǵ
.ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ƹƘǾǱ ƳƷǸǭ ǯƘǭƹ ÛŪǱƷ ǜǪƢƲǭ ǻƘǵ ƠǒǪǙ

ƤƮƛ
 RB19  ŪǱƷ  ǻǷƘƭ ƙȆǉƘǝ  ǼǽƘǾǮǾǁǷƸƢŨǩƗ  ǯǸǾƽƗƴǾƾŧƗ.....
 Ǵƛ ǀǽƘǭƹƋ ǜǪƢƲǭ ǌǽƗƸǁ ƠƮơ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ǴǪǾƽǷ Ǵƛ

COD Ǜƶƭ ǼǽƗƷƘŧ  Ƹƛ ǀǲŧƗǷ ǯƘǭƹ ƸǾƥƘơ  :ĬǨǦǁ
(Ħģģ Ƿ ĥģģ ¡  mg/L  ĤģģŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ ģ/mg/L  Ĩ ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ¡Ħģ vǨǾƾǱƘƢř ǛȆƢƱƗ ¡pH=: ħǀǽƘǭƹƋ ǌǽƗƸǁ)  

ŪǱƷ Ǜƶƭ ǼǽƗƷƘǥ Ƹƛ ǀǲǥƗǷ ǯƘǭƹ ƸǾƥƘơ :ī ǨǦǁ
(Ħģģ Ƿ ĥģģ ÛĤģģ  mg/LŪǱƷ ǻƘǵ ƠǒǪǙ Ƿ ģ/Ĩ mg/L ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ¡Ħģ vǨǾƾǱƘƢř ǛȆƢƱƗ ¡pH=ħ  :ǀǽƘǭƹƋ ǌǽƗƸǁ)
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ħħĤ

 Ƿ ŪǱƷ Ǜƶƭ ƷƳ ǯǸƢǲǝǷƸƢŨǩƗ  ƴǲǽƗƸǝ  ƳƸŨǪǮǕ ǼƛƘǽƹƷƗ  ƷǸǒǲǭ
 ŪǱƷ Ǜƶƭ ǴǲǾǶƛ ǌǽƗƸǁ  ǰƢǝƘǽ Ƿ ǼƛƋ ǻƘǵ ǧǸǪƮǭ ƹƗ COD
 ƴǲǽƗƸǝ .ƠǝƸū ƷƗƸǡ ǴǖǩƘǎǭ ƳƷǸǭ ƴǲǽƗƸǝ ǰǽƗ ǴǪǾƽǷ Ǵƛ COD Ƿ
 Ƿ  ǳŤǽǷ  ƟƗƺǾǶƪơ  Ǵƛ  ƹƘǾǱ  ǫƴǕ Ƿ ǼūƳƘƽ ǨǾǩƳ  Ǵƛ  ǯǸƢǲǝǷƸƢŨǩƗ
 ǰǽƺŬǽƘƩ Ŧǽ ǯƗǸǲǕ Ǵƛ ÛǼǩƋ ǻƘǵ ǳƴǲǽȅƋ Ǜƶƭ ƷƳ ȅƘƛ ǼǽƗƷƘŧ
 ƳǸƩǸǭ ǼǮƽ Ƿ ǫǷƘǢǭ ǻƘǵ ǳƴǲǽȅƋ Ǵǽƺƪơ Ƿ ƚǽƸƲơ ƠǶƩ ǼǩƘǕ
 ǧƸƢǲŧ  ǯǸƢǲǝǷƸƢŨǩƗ  ƴǲǽƗƸǝ   ƷƳ  .ƠƽƗ  ƫƸǎǭ  Ƙǵ ƙȆǉƘǝ  ƷƳ
 Ƿ ƳƸǾū Ǽǭ ƟƷǸǅ ƸƢǶƛ ǨǾƾŧǷƷƴǾǵ ǻƘǵ ǧƘŨǽƳƗƷ ƴǾǩǸơ ƷƗƴǢǭ
 ǯŤǾƾŧƗ Ƿ ƙƋ ƘǶǲơ Ƙǵ ǳƴǲǽȅƋ Ǵǽƺƪơ ƹƗ ǼǁƘǱ ǼǽƘǶǱ ƟȅǸǆƮǭ
 ǰǽƗ  ÛťƘǱƸǎƱ ǼǽƘǾǮǾǁ  ǳƳƘǭ  ƹƗ  ǳƳƘǞƢƽƗ  ǫƴǕ  ǨǾǩƳ  Ǵƛ  Ƿ  ƠƽƗ
 Ơƾǽƹ  ǌǾƮǭ  ƷƗƳ ƠƽǷƳ  Ƿ  ƺƜƽ  ǨǭƘǕ  Ŧǽ  ǯƗǸǲǕ  Ǵƛ  ƴǲǽƗƸǝ
 ƸƛƗƸƛ ǴǲǾǶƛ pH ǯƗƺǾǭ ǴǖǩƘǎǭ ǰǽƗ ƷƳ .(ĬǷĦ) ƠƽƗ ǳƴǁ ǴƢƱƘǲǁ
 Ƿ ǼǩƋ ƟƘƜǾŧƸơ ǯǸǾƽƗƴǾƾŧƗ ƷƳ pH ƷƗƴǢǭ .ƴǭƋ ƠƽƳ Ǵƛ ħ Ƙƛ
 ǬǾǢƢƾǭ ƸǾǙ Ƿ ǬǾǢƢƾǭ ƷǸǍ Ǵƛ ǨǾƾŧǷƷƴǾǵ ǻƘǵ ǧƘŨǽƳƗƷ ƴǾǩǸơ
 .ƴǵƳ Ǽǭ ƷƗƸǡ ƸǾƥƘơ ƠƮơ ƗƷ ǯǸǾƽƗƴǾƾŧƗ ǼǽƗƷƘŧ Ƿ ƳƷƗƶū Ǽǭ ƸƥƗ

 H2O2 Ƙƛ Ǵŧ Fe(OH)2+ǨǾŨǂơ Ûĥ/Ĩ ƹƗ Ƹơ ǰǾǽƘř ǻƘǵ pH ƷƳ
 ǻƘǵ ǧƘŨǽƳƗƷ  ƷƗƴǢǭ  ǀǵƘŧ  ƤǕƘƛ  ƴǵƳ Ǽǭ  ǀǲŧƗǷ  ǼǭƗƷƋ  Ǵƛ
 ǰǽƗ ƷƳ .ƴƛƘǽ Ǽǭ ǀǵƘŧ ƴǲǽƗƸǝ ǼǵƳƹƘƛ ǴƪǾƢǱ ƷƳ Ƿ ǳƴǁ OH0

 Ŧǽ ÛǼŨǽƸƢŨǩƗ ƿǷƷ Ǵƛ ǳƴǁ ƴǾǩǸơ ƴǽƘƾŧƗƸř ǯţǷƷƴǾǵ ÛǌǽƗƸǁ
 (H3O2

+)  ǫǸǾǱǸƾŧƗ  ǯǸǽ  Ƿ  ǳƳǸǮǱ  ƙƶƩ (ǯǸơǷƸř)  ƠƜƦǭ  ƷƘƛ
 ǯƋ ǀǲŧƗǷ ǯƗƺǾǭ Ƿ ƠƽƗ H2O2 ƹƗ ƸơƷƗƴǽƘř Ǵŧ ƳƳƸū Ǽǭ ǨǾŨǂơ
 OH0 ƴǾǩǸơ ǀǵƘŧ ǴƪǾƢǱ ƷƳ Ƿ ǴƢǝƘǽ ǀǵƘŧ ƻǷƸǝ ǻƘǵ ǯǸǽ Ƙƛ
 ƺǾǱ ǼǽƘǾǪǡ ǻƘǵ pH ƷƳ .(Ĥĩ)ƳǸǁ Ǽǭ ǳƴǵƘǂǭ ƴǲǽƗƸǝ ǼǽƗƷƘŧ Ƿ
 ǳƳǸǮǱ ƙǸƽƷ Fe(OH)3 ƟƷǸǅ ǴƛǷ ǳƴǁ ǨǽƴƜơ Fe3+ Ǵƛ Fe2+

 ƳƘǢǖǱƗ  ÛƠǩƘƭ  ǰǽƗ  ƷƳ  .ƳǸǁ Ǽǭ  ƧƷƘƱ  ǼƢƾǾǩƘơƘŧ  ǴƱƸš  ƹƗ  Ƿ
 .ƴƢǝƗ Ǽǭ  ǟƘǞơƗ  ǯǸǾƽƗƴǾƾŧƗ  Ƙƛ  ǯƘǭƹ Ǭǵ  ƷǸǍ  Ǵƛ  ƺǾǱ  ǼŨǽƸƢŨǩƗ
 ƴǾǩǸơ  ǴŨǪƛ  ÛƠƽƗ  ƸƥǸǭ  H2O2  ƴǾǩǸơ  ƷƳ  ƘǶǲơ  ǴǱ  pH  ÛǰǽƗƸƛƘǲƛ
 .(Ħ)  ƴǽƘǮǱ Ǽǭ  ǧƸƢǲŧ  ƺǾǱ  ƗƷ  ƻǷƸǝ  ǰǵƋ  ƠƾǾǩƘơƘŧ  ǻƘǵ ǴǱǸū
 ǻƘǵ  pH  Ǵƛ  ƠƜƾǱ  ǻƴǾƽƗ  ǻƘǵ  pH  ƷƳ  ƴǲǽƗƸǝ  ǼǪŧ  ǯƘǭƴǱƗƷ
 ǯƗƺǾǭ  ǛȆƢƱƗ  ÛŪǱƷ  ƸơȅƘƛ  ǻƘǵ ƠǒǪǙƷƳ  .ƠƽƗ  ƸơȅƘƛ  ǼǽƘǾǪǡ
 ǻƘǵpHǴƛ  ƠƜƾǱ  ǼǽƘǾǪǡ  ǻƘǵ  pH  ƷƳ  COD  Ƿ  ŪǱƷ  Ǜƶƭ
 ǋǸƛƸǭ  ǯƋ  ǨǭƘǕ  Ǵŧ  ƴǵƳ Ǽǭ  ǯƘǂǱ  ƗƷ  ǻƸƢǮŧ  ǀǵƘŧ  ǻƴǾƽƗ
 Reactive  Blue  19ŪǱƷ  ǼǽƘǾǮǾǁ  ƷƘƢƱƘƽ  Ƿ   Ƙǵ ǼūŤǽǷ  Ǵƛ
 Ǵƛ Methyl Red Ǜƶƭ Ǵŧ ǯƗƷƘŨǮǵ Ƿ zhou  ǴǖǩƘǎǭ ƷƳ .(Ĥ)ƠƽƗ
 ǴǖǩƘǎǭ ƷƳ ǰǾǲš Ǭǵ Ƿ ƴǽƳƸū ǼƽƷƸƛ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ǴǪǾƽǷ

 ǴǪǾƽǷ Ǵƛ  Reactive Black5 ŪǱƷ Ǜƶƭ ǯƗƷƘŨǮǵ Ƿ chiou
 Ƙƛ Ƿ ƴǭƋ ƠƽƳ Ǵƛ Ħ ƸƛƗƸƛ ǴǲǾǶƛ pH Ƿ ƴǁ ǼƽƷƸƛ ƴǲǽƗƸǝ ǰǽƗ
 ƴǽƳƸū  ǄƲǂǭ  Ƿ  ƠǝƘǽ  ǀǵƘŧ  ƴǲǽƗƸǝ  ǯƘǭƴǱƗƷ  pH  ǀǽƗƺǝƗ
 ǻƘǵ  pH  Ǵƛ  ƠƜƾǱ  ǻƴǾƽƗ  ǻƘǵ  pH  ƷƳ  ƴǲǽƗƸǝ  ǯƘǭƴǱƗƷ  Ǵŧ
  ǯƗƺǾǭ ÛŪǱƷ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ .(ĤĪǷĦ)ƠƽƗ ƸơȅƘƛ ƷƘǾƾƛ ǼǽƘǾǪǡ
 ƟȅǸǆƮǭ ǴǪǾƽǷ Ǵƛ ǨǾƾŧǷƷƴǾǵ ǻƘǵ ǧƘŨǽƳƗƷ ǼƢƛƘǡƷ ǛƸǆǭ
 ǀǵƘŧ  ƴǲǽƗƸǝ  ǼǽƗƷƘŧ  ǰǽƗƸƛƘǲƛ  ÛƠƽƗ  ƸƢǂǾƛ  ǳƴǁ  ƴǾǩǸơ  ǼǱƘǾǭ
 ÛŪǱƷ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ Ǵŧ ƴǁ ǄƲǂǭ ǴǖǩƘǎǭ ǰǽƗ ƷƳ .(Ħ)ƴƛƘǽ Ǽǭ
 ǀǽƗƺǝƗ ƺǾǱ ŪǱƷ ƹƗ ǼǆƲǂǭ ƴǅƷƳ Ǜƶƭ ǻƗƸƛ ƹƘǾǱ ƳƷǸǭ ǯƘǭƹ
 (Ĥģģmg/L)  ŪǱƷ  ǰǾǽƘř  ǻƘǵ ƠǒǪǙ  ƷƳ  Ǵŧ  ǻƷǸǍ Ǵƛ  ƴƛƘǽ Ǽǭ
 Ǵƛ ǯƗǸơ Ǽǭ ħĨ  min ǯƘǭƹ Ɵƴǭ ƷƳ ÛƴǲǽƗƸǝ ǴǲǾǶƛ ǌǽƗƸǁ ƷƳ Ƿ
 ȅƘƛ ǻƘǵ ƠǒǪǙ ƷƳ ƘǭƗ ƠǝƘǽ ƠƽƳ ĕīģ ǻȅƘƛ ŪǱƷ Ǜƶƭ ǳƳƹƘƛ
 ǯƗƺǾǭ ǰǾǮǵ  ÛǀǲŧƗǷ ǯƘǭƹ  ĩģ  min ǯƘǽƘř ƷƳ Û (Ħģģmg/L)
 ǯƗƷƘŨǮǵ Ƿzhou  ǴǖǩƘǎǭ ǴƪǾƢǱ .ƴǽƋ Ǽǭ ƠƽƳ Ǵƛ ŪǱƷ Ǜƶƭ
 ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ǴǪǾƽǷ Ǵƛ Methyl Red Ǜƶƭ ǯƋ ƷƳ Ǵŧ
 ǼǽƗƷƘŧ ÛŪǱƷ ƠǒǪǙ ǀǽƗƺǝƗ Ƙƛ Ǵŧ ƳƗƳ ǯƘǂǱ ƳǸƛ ǳƴǁ ǼƽƷƸƛ
 ǴǖǩƘǎǭ ƷƳ Ǵŧ ƠƽƗ  ǼǩƘƭ ƷƳ ǰǽƗ .(Ħ)ƴƛƘǽ Ǽǭ ǀǵƘŧ ƴǲǽƗƸǝ
 Acid Yellow 36  ŪǱƷ  Ǜƶƭ Ǵŧ  ǯƗƷƘŨǮǵ  Ƿ  Gonzalez
 Ǵŧ ƴǁ ǄƲǂǭ ÛƴǽƳƸū ǼƽƷƸƛ ǯǸƢǲǝǷƸƢŨǩƗ  ƴǲǽƗƸǝ ǴǪǾƽǷ Ǵƛ
 ƷƳ Ƿ ƳƷƗƳ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ƷƳ ǻƺǾšƘǱ ƸǾƥƘơ ÛŪǱƷ ƠǒǪǙ ǀǽƗƺǝƗ
 ǯƘǭƹ .(ĥ)ƴǭƋ ƠƽƳ Ǵƛ ŪǱƷ Ǜƶƭ ĕĬī ƸƦŧƗƴƭ Ûħī  minǯƘǭƹ
 ǯǸǾƽƗƴǾƾŧƗ ǻƘǵƴǲǽƗƸǝ ǫƘƪǱƗ ƷƳ ƸƥǸǭ ǨǭƗǸǕ ƹƗ ǼŨǽ ǀǲŧƗǷ
 ǌƽƗǷ  ƴƭ  ƟȅǸǆƮǭ  ǯƗƺǾǭ  ǯƘǭƹ  Ơǁƶū  Ƙƛ  .ƠƽƗ  ǴƢǝƸǂǾř
 Ƙƛ  ǼǝƸǍ ƹƗ  Ƿ ǳƴǁ ƸƢǂǾƛ  ƴǽƘƾŧƗƸř  ǯţǷƷƴǾǵ Ǵǽƺƪơ ƹƗ  ǼǁƘǱ
 Ƙƛ ǰǵƋ ǻƘǵ ǯǸǽ ƻƘǮơ ƼǱƘǁ ÛǀǽƘǭƹƋ ǌǾƮǭ ƷƳ ǋȆƢƱƗ ƳƘƪǽƗ
 ǴƢǝƘǽ ǀǽƗƺǝƗ ƴǽƘƾŧƗƸř ǯţǷƷƴǾǵ Ǵǽƺƪơ ǌƽƗǷ ƴƭ ƟȅǸǆƮǭ
 ǀǽƗƺǝƗ ǌǾƮǭ ƷƳ ǨǾƾŧǷƷƴǾǵ ǧƘŨǽƳƗƷ ƴǾǩǸơ ƴǱǷƷ ƠǽƘǶǱ ƷƳ Ƿ
 ǴǖǩƘǎǭ  ǰǽƗ  ƷƳ.  (Ĥģ)  ƴƛƘǽ Ǽǭ  ƳǸƜǶƛ  ƴǲǽƗƸǝ  ǳƳƹƘƛ  ǰǽƗƸƛƘǲƛ  Ƿ
 ǻƘǵ ǯƘǭƹ  ƷƳ  COD  Ƿ  ŪǱƷ  Ǜƶƭ  ǯƗƺǾǭ   Ǵŧ  ƴǁ  ǄƲǂǭ
 Ǵƛ Ħģ min ǯƘǭƹ Ɵƴǭ ƷƳ Ƿ ƴƽƷ Ǽǭ ƳǸƱ ƸƦŧƗƴƭ Ǵƛ ĩģ min
 ǀǽƗƺǝƗ Ƙƛ ǰǾǲš Ǭǵ .ƠƽƗ ĕħģ-ĕĩģ Ǜƶƭ ǳƳƹƘƛ ǌƽǸƢǭ ƷǸǍ
 Ǜƶƭ  ƴǅƷƳ  Ǵƛ  ǯƴǾƽƷ  ǻƗƸƛ  ƹƘǾǱ  ƳƷǸǭ  ǯƘǭƹ  ÛŪǱƷ  ƠǒǪǙ
 ǀǢǱ  ǰǵƋ  ǻƘǵ ǯǸǽ  ǴǲǾǶƛ  ƠǒǪǙ  .ƠƽƗ  ƸƢǂǾƛ  ŪǱƷ  ǴƛƘǂǭ
 Ŧǽ  ǯƗǸǲǕ  Ǵƛ  ȅǸǮǖǭ  Fe2+  .ƳƷƗƳ  ƗƷ  ǼǱǸƢǲǝ  ǨǭƗǸǕ  ƷƳ  ǼǪǅƗ
 ǛȆƢƱƗ  ǀǽƗƺǝƗ  Ƙƛ  .ƳǸǁ Ǽǭ  ǳƳǷƺǝƗ  ǧǸǪƮǭ  Ǵƛ  ƷǷƺǾǩƘơƘŧ  ǳƳƘǭ
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 ƴǾǩǸơ  H2O2  ǼūƴǲǲŧƴǾƾŧƗ  ƟƷƴǡ Ƿ ƴǾǩǸơ  ǯƗƺǾǭ  ƺǾǱ  ǨǾƾǱƘƢř
 ǴǖǩƘǎǭ ƨǽƘƢǱ .(ī)ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ƴơƘŧ ƷƳ ǼŨǽƸƢŨǩƗ ƿǷƷ Ǵƛ ǳƴǁ
 pH ƷƳ Ƿ ƸƢǮŧ ǰǵƋ ǯǸǽ ǯƗƺǾǭ ǻƴǾƽƗ ǻƘǵpH ƷƳ Ǵŧ ƳƗƳ ǯƘǂǱ
 ǯƘǭƴǱƗƷ  Ǵƛ  ǯƴǾƽƷ ǻƗƸƛ  ǻƸƢǂǾƛ  ǰǵƋ ǯǸǽ  ǯƗƺǾǭ  ǼǽƘǾǪǡ  ǻƘǵ
 ƳƷǸǭ ǰǵƋ ǯǸǽ ǯƗƺǾǭ ÛpH ǀǽƗƺǝƗ Ƙƛ ǰǽƗƸƛƘǲƛ ƠƽƗ ƹƘǾǱ ǴƛƘǂǭ
 ǯǸǽ ǯƗƺǾǭ ǰǾǽƘř ǨǾƾǱƘƢř ǛȆƢƱƗ ƷƳ ǰǾǲš Ǭǵ .ƠƽƗ ƸƢǂǾƛ ƹƘǾǱ
 ǻƸƢǮŧ ǰǵƋ ǯǸǽ ǯƗƺǾǭ ÛƸơȅƘƛ ǨǾƾǱƘƢř ǛȆƢƱƗ ƷƳ Ƿ ƸƢǂǾƛ ǰǵƋ
 ǌǽƗƸǁ ǼƱƸƛ ƷƳ .ƠƽƗ ƹƘǾǱ ƳƷǸǭ ǴƛƘǂǭ ǯƘǭƴǱƗƷ Ǵƛ ǯƴǾƽƷ ǻƗƸƛ
 ǳƳƹƘƛ Ƿ ƸơƸƥǸǭ ƷƘǾƾƛģ/Ħ mg/L ǰǵƋ ǻƘǵ ǯǸǽ ƠǒǪǙ ǀǽƘǭƹƋ
 ƴǱƷƗƳ ǰǵƋ ǻƘǵ ǯǸǽģ/Ĩ mg/L ƠǒǪǙ Ǵƛ ƠƜƾǱ ǻƸơȅƘƛ Ǜƶƭ
 ƼŨǪŚǮŧ ǨǾŨǂơ  ƸƥƗ ƷƳ ǰǵƋ ǻƘǵ ǯǸǽ ƻǸŨǖǭ ƸǾƥƘơ ǨǾǩƳ Ǵƛ Ǵŧ
 ƳƗƹƋ ǻƘǵ ǧƘŨǽƳƗƷ ǯƗƺǾǭ ǀǵƘŧ Ƿ ǨǾƾŧǷƷƴǾǵ ǻƘǵ ǧƘŨǽƳƗƷ Ƙƛ
  Fe2+ ƚƽƘǲǭ ƠǒǪǙ ǰǽƗƸƛƘǲƛ .ƠƽƗ ŪǱƷ Ǜƶƭ ǳƳƹƘƛ ǀǵƘŧ Ƿ
 Ǵŧ ǼǂǵǷŤř ƷƳ .ƠƽƗ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝƷƳ ǻƷƗƶūƸǾƥƘơ ƸƢǭƗƷƘř
 Ǵƛ  Reactive Black 5  ŪǱƷ  Ǜƶƭ ƷƳ  ǯƗƷƘŨǮǵ  Ƿ  chiou
 ǻƘǵ ǯǸǽ ƠǒǪǙ Ǵŧ ƴǁ ǄƲǂǭ ÛƴǱƳƗƳ ǫƘƪǱƗ ƴǲǽƗƸǝ ǰǽƗ ǴǪǾƽǷ
 ǀǽƗƺǝƗ  Ƙƛ  Ƿ  ƠƽƗ  ƴǲǽƗƸǝ  ǼǽƗƷƘŧ  ƷƳ  ǻƷƗƶūƸǾƥƘơ  ǨǭƘǕ  ǰǵƋ
 ƘǭƗ ƴǁ ǳƴǵƘǂǭ ŪǱƷ Ǜƶƭ ǀǽƗƺǝƗ Ûģ-ĥģ mg/L ǰǵƋ ǻƘǵ ǯǸǽ
 ǀǵƘŧ ƗƷ ƴǲǽƗƸǝ ǳƳƹƘƛ Ħģ mg/L Ƙơ ǰǵƋ ǻƘǵ ǯǸǽ ƸƢǂǾƛ ǀǽƗƺǝƗ
 Acid ŪǱƷ Ǜƶƭ ƷƳ ǯƗƷƘŨǮǵ Ƿ Wang ǴǖǩƘǎǭ ƷƳ .(ĤĪ)ƳƗƳ
 ǻƘǵ  ŪǱƷ  Ǜƶƭ  ƷƳ  ǯƗƷƘŨǮǵ  Ƿ  Panizza  ǴǖǩƘǎǭ  Ƿred 14
 ǼǲǾǖǭ ƠǒǪǙ Ƙơ ǰǵƋ ǻƘǵ ǯǸǽ ǀǽƗƺǝƗ Ƙƛ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ÛŦǾƢƢǲƽ
 ƷƳ  ǰǵƋ  ǻƘǵ ǯǸǽ  ƠǒǪǙ  ƸƢǂǾƛ  ǀǽƗƺǝƗ  Ƙƛ  ƘǭƗ  ÛƠǝƘǽ  ǀǽƗƺǝƗ
 ǀǵƘŧ (COD ǀǵƘŧ) ǻƹƘƽ ǼǱƴǖǭ ƷƳ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ÛǌǾƮǭ
 Ǜƶƭ Ǵŧ ǯƗƷƘŨǮǵ Ƿ Martinez  ǴǖǩƘǎǭ  ƷƳ  .(Ĥī  ,Ĥĩ)ƠǝƘǽ
 Ƿ ƴǁ ǼƽƷƸƛ ƴǲǽƗƸǝ ǰǽƗ ǴǪǾƽǷ Ǵƛ Chlobromuron ǀŧ ǜǪǕ
 ǼǖǡƗǷ ƙȆǉƘǝ ƹƗ ŪǱƷ Ǜƶƭ Ǵŧ ǯƗƷƘŨǮǵ Ƿ Wang ǴǖǩƘǎǭ
 Ɵƴǁ ǀǽƗƺǝƗ  Ƙƛ  Ǵŧ  ƴǽƳƸū  ƠƛƘƥ  ÛƳǸƛ  ǳƴǁ  ǼƽƷƸƛ  ǻƹƸŬǱƷ
 Ƿ  TOC  Ǜƶƭ  ǯƗƺǾǭ  Ƿ   ƴǲǽƗƸǝ  ǻƹƘƽ ǼǱƴǖǭ  ǯƗƺǾǭ  ÛǯƘǽƸƩ

.(ĬǷ ī)ƴƛƘǽ Ǽǭ ǀǽƗƺǝƗ ŪǱƷ

ǻƸǾū ǴƪǾƢǱ
 Ǜƶƭ Ǵƛ ƷƳƘǡ ǯǸƢǲǝǷƸƢŨǩƗ ƴǲǽƗƸǝ ÛǀǽƘǭƹƋ ǴǲǾǶƛ ǌǽƗƸǁ ƷƳ.....
 ǼǽƘǶǱ  ǻƹƘƽ ǼǱƴǖǭ  Ƿ  ǀǽƘǭƹƋ  ǌǾƮǭ  ƷƳ  ƳǸƩǸǭ  ŪǱƷ  ǫƘǮơ

 ƠǒǪǙ  ǻƗƸƛ  ĥģ  VǼŨǽƸƢŨǩƗ  ǨǾƾǱƘƢř  ǛȆƢƱƗ  .ƠƽƗ  ǧǸǪƮǭ
 ƠǒǪǙ ǻƗƸƛ Ħģ V ǨǾƾǱƘƢř ǛȆƢƱƗ  Ƿ Ĥģģ mg/L Ƙơ ŪǱƷ
 ģ/Ĩ/mg/L  ƠǒǪǙ Ûĩģ min ǀǲŧƗǷ ǯƘǭƹ ÛȅƘƛ Ǵƛĥģģ mg/L ŪǱƷ
  ħ ƸƛƗƸƛ  Ǜƶƭ ƴǅƷƳ ǰǽƸơȅƘƛ ƠǶƩ ƚƽƘǲǭ pH Ƿ IIǰǵƋ ǯǸǽ
 COD ĕĬĨ Ƿ ŪǱƷ ĕĤģģ Ǜƶƭ ÛǌǽƗƸǁ ǰǽƗ ƷƳ .ƴǭƋ ƠƽƳ Ǵƛ

.ƴǁ ǨǅƘƭ

ǼǱƗƳƷƴǡ Ƿ ƸŨǂơ
 īĬĨĦ ǳƷƘǮǁ Ǵƛ ǼơƘǢǾǢƮơ ƫƸǍ ǯƗǸǲǕ Ǵƛ ǴǩƘǢǭ ǰǽƗ ǓǸǉǸǭ.....
 ǯƘǭƸŧ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ǻƷǷƘǲǝ Ƿ ƟƘǢǾǢƮơ ƠǱǷƘǖǭ ƷƳ
 ǌǾƮǭ  ƠǁƗƴǶƛ  ƟƘǢǾǢƮơ  ƺŧƸǭ  ƹƗ  .ƠƽƗ  ǳƴǾƽƷ  ƚǽǸǆơ  Ǵƛ
 ƠǢǝƗǸǭ  ǠǾǢƮơ  ǰǽƗ  ǫƘƪǱƗ  Ƙƛ  Ǵŧ  ǯƘǭƸŧ  ƠǁƗƴǶƛ  ǳƴŨǂǱƗƳ

.ƳƳƸū Ǽǭ ƸŨǂơ ÛƴǱƳǸǮǱ
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ABSTRACT
Background and Objectives: Synthetic dyes represent one of the largest groups of pollutants in 
wastewater of dying industries. Discharging these wastewaters into receiving streams not only 
affects the aesthetic but also reduces photosynthetic activity. Electrochemical advanced oxidation 
processes such as Electro-Fenton process are low operational and have high mineralization degree 
of pollutants. In this study, we investigated affective factors in this process to determine the optimum 
conditions for dye and COD removal from aqueous solutions containing Reactive Blue 19 dye.
Materials and Methods: Synthetic samples containing Reactive Blue 19 dye were prepared by 
dissolving dye powder in double distilled water. and the the solution prepared was transferred into 
pilot electrochemical cell having two anode and cathode electrode made of iron and carbon. Electro-
Fenton process was began by adding of Fe2+ ions and establishing electrical potential difference. 
After testing and at specified time intervals, each sample was collected from the pilot cell, and 
process performance was evaluated through measuring dye concentration and COD. 
Results: Based on the results obtained, optimum conditions of Electro-Fenton process for dye and 
COD removal was determined. Accordingly, potential difference of 20 volt for dye concentration 
up to 100 mg/L and potential difference of 30 volt for dye concentration of more than 200 mg/L, 
reaction time 60 minutes, 0.5 mg/L of Fe2+ concentration and suitable pH for the maximum dye 
removal efficiency equaled 4 respectively. Under such conditions, the dye and COD removal was 
100 and 95% respectively.
Conclusion: Based on the results obtained, it was revealed that Electro-Fenton process has 
significant ability in not only dye removal but also in COD removal. Accordingly, it was found that 
the effective parameters in Electro-Fenton process for removal Reactive Blue19 dye are electric 
potential difference, concentration of iron ions and electrolysis time.

Keywords: Electro-Fenton process, Avanced oxidation, Reactive Blue19 dye, Electrical Potential 
difference
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