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 ǻǸǁ Ƿ Ơƾǁ ƹƗ ǼǁƘǱ ƙȆǉƘǝ CODǀǵƘŧ ƷƳ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ  ƳƸƛƷƘŧ
ƠǱƘƢŨǝƷǸƽ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ (TPH) ǼƢǞǱ ƟƘƜǾŧƸơ Ǵƛ ǳƳǸǩƋ ǻƘǵ  ťƘƱ

ĐǻƴǮƮǭ ƴǭƘƭ ÛħǻƴƽƗ ǼǪǕ ÛĎǻǸƮǭ ǰǾƾƭƸǾǭƗ ÛčƘǞǅ ƷǷƸƽ ¡ČǼƜƽƗƸǶǭ ƘǉƷƴǮƮǭ
 Sorur.Safa@gmail.comǌǾƮǭ ƠǁƗƴǶƛ ǳǷƸū ÛƠǁƗƴǶƛ ǳƴǦǂǱƗƳ ÛǯƘƪǱƹ ǼǦǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛǼǭƘǆƢǕƗ ǰǽǷƸř ǯƘƛƘǾƱ ÛǯƘƪǱƹ :ǧǸƖƾǭ ǳƴǲƾǽǸǱ

ǳƴǾŨš
 Ƿ ǼǝƳƘǆơ ǻƘǵ  ƠǂǱ ÛƚƽƘǲǭƘǱ ǔǝƳ ÛǳƳƸƢƾū ƳƸƛƷƘŧ .ƠƽƗ ǰƛƸŧ Ƿ ǯţǷƷƴǾǵ Û(TPH) ǼƢǞǱ ǻƘǵ  ǰƛƸŧǷƷƴǾǵ ǼǭƘǮơ ƷƘƢƱƘƽ ƻƘƽƗ :Ǜƴǵ Ƿ ǴǲǾǭƹ
 ƴǲǱƘǮƛ ǼǡƘƛ ǼǲǾǭƹƸǽƹ ǻƘǵ  ƙƋ Ƿ ťƘƱ ƷƳ ǼǱȅǸǍ Ɵƴǭ Ǵƛ (PAHs) ŦǾơƘǭǷƷƋ ǼǪř ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ƿ ǼǩƋ ǻƘǵ  ǧȆƭ ƳǸǁ  Ǽǭ ƤǕƘƛ ƟƘƜǾŧƸơ ǰǽƗ ƠǂǱ
 ƳƸƛƷƘŧ Ƿ ƴǁ ǴƢƾǁ īģ ǰǾǽǸơ ƠǱƘƢŨǝƷǸƽ ǌƽǸơ ǼƢǞǱ ƟƘƜǾŧƸơ Ǵƛ ǳƳǸǩƋ ťƘƱ ǀǵǷŤř ǰǽƗ ƷƳ .ƳƳƸū  Ǽǭ ǼǮǶǭ ǼǎǾƮǭ  Ơƾǽƹ ǻƘǵƴǭƘǾř Ǵƛ Ƹƪǲǭ Ǵŧ

 .ƠǝƸū ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ǨǅƘƭ ƙȆǉƘǝ ǴǾǞǆơ ƷƳ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ
 ÛǰǵƋ ƠǒǪǙ ǻƘǵƸǾǚƢǭ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ǼǽƗƷƘŧ ǼƽƷƸƛ ǻƗƸƛ .ƠƽƗ ƙƋ ƷƳ Ǩƭ ǨƛƘǡ Ƿ ȅƘƛ ǴƢǽƹǸŨƾǽǷ Ƙƛ ŪǱƷ ƳƷƹ ǼǖǽƘǭ  īģ ǰǾǽǸơ :ǼƽƷƸƛ ƿǷƷ
 Ƿ ǻƳǸǮǕ ǨŨǁ Ǵƛ Ǵŧ ƳǸƛ (wħċċ) ǻƗ  ǳǸǾƩ ƷƘƲƛ ǌƽǸƢǭ ƷƘǂǝ Řǭȅ UV ǀƛƘơ ǔƜǲǭ .ƴǱƴǽƳƸū ǴǖǩƘǎǭ ǀƛƘơ ǯƘǭƹ Ɵƴǭ Ƿ pH ¡H2O2 ƠǒǪǙ

.ƳǸƛ ǳƴǁ ǳƳƗƳ ƷƗƸǡ č L  Ǭƪƭ Ǵƛ ǴǂǾǁ ƼǲƩ ƹƗ ƷǸƢŧƗƷ ǨƱƗƳ ǧǸǪƮǭ ƷƳ ǟƸǚƢƾǭ
 Ƿ ǀǲŧƗǷ ǌǾƮǭ pH ¡H2O2 ÛǰǵƋ ǴǾǩǷƗ ƷƗƴǢǭ ƹƗ ǼǖƛƘơ ǻƴǾǩǸơ ƙȆǉƘǝ COD Ǜƶƭ ƠǶƩ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ǯƘǭƴǱƗƷ Ǵŧ ƳƗƳ ǯƘǂǱ ƨǽƘƢǱ :Ƙǵ  ǴƢǝƘǽ
 ǀƛƘơ ǯƘǭƹ Ƿ  pH=Ď Ƿ ģ/ħĦ M ǯţǷƷƴǾǵƴǾƾŧƗƸř Ûģ/Ĥ mM ǰǵƋ ƠǒǪǙ ƷƳ COD ƹƗ ĕĩĪ/Ħ ,ǴǲǾǶƛ ǌǽƗƸǁ ƷƳ .ƠƽƗ UV ƷǸǱ ǀƛƘơ ǯƘǭƹ Ɵƴǭ
 .ƳǷƷ  Ǽǭ ȅƘƛ Ǜƶƭ ǯƗƺǾǭ ,pH ǀǵƘŧ Ƙƛ Ǵŧ ǻƷǸǍ Ǵƛ ƳƷƗƳ ƴǲǽƗƸǝ ǰǽƗ ǼǽƗƷƘŧ ƷƳ ǼǮǶǭ ƷƘǾƾƛ ǀǢǱ pH .ƴǁ Ǜƶƭ ƠǕƘƽ ĥh Ɵƴǭ Ǵƛ UV Řǭȅ
 ƙȆǉƘǝ ƹƗ ǨǅƘƭ COD Ǜƶƭ ƷƳ ƸƥǸǭ ƿǷƷ Ŧǽ (pH=Ħ) ǻƴǾƽƗ ǌǽƗƸǁ ƷƳ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ,ǴǖǩƘǎǭ ǰǽƗ ƹƗ ǨǅƘƭ ƨǽƘƢǱ ǠƛƘǎǭ :ǻƸǾū  ǴƪǾƢǱ

.ƠƽƗ ƷǸŧƶǭ

UV/Fe2+/H2O2 ƴǲǽƗƸǝ ÛǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ Ûīģ ǰǾǽǸơ Û(TPH) ǼƢǞǱ ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ǩŧ :ǻƴǾǪŧ ǯƘūţƗǷ

ǯƘƪǱƹ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƷƘǾǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢŧƳ -Č
ǯƘƪǱƹ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ÛǌǾƮǭ ƠǁƗƴǶƛ ƴǁƷƗ ƻƘǲǁƷƘŨŧ -č
ǯƗƸǶơ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƷƘǽƳƘƢƽƗ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢŧƳ -Ď
ǯƘƪǱƹ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ƷƘǽƳƘƢƽƗ ÛǌǾƮǭ ƠǁƗƴǶƛ ǻƗƸƢŧƳ -ħ

ǯƘƪǱƹ ǼŨǁƺř ǫǸǪǕ ǳƘŬǂǱƗƳ ÛƠǁƗƴǶƛ ǳƴŨǂǱƗƳ ǼƛƸǭ ÛǌǾƮǭ ƠǁƗƴǶƛ ƴǁƷƗ ƻƘǲǁƷƘŧ -Ĩ
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ĥĬĩ

ǴǭƴǢǭ
 ƸǽƳƘǢǭ ǻǷƘƭ ǫƘƱ  ƠǞǱ ƹƗ ǻƴǾǩǸơ ƟȅǸǆƮǭ Ƿ ǫƘƱ  ƠǞǱ.....
 ǰǽƗ  ƹƗ  ǼǊǖƛ  .ƴǲƢƾǵ  ǼƢǞǱ  ǴǲƛƸŧǷƷƴǾǵ  ƟƘƜǾŧƸơ  ƹƗ  ǼơǷƘǞƢǭ
 ǼǱƘƽƋ  Ǵƛ  Ƿ  ǳƳǸƛ  ŦƜƽ  ǼơƘǖǽƘǭ  ǼƢǞǱ  ǴǲƛƸŧǷƷƴǾǵ  ƟƘƜǾŧƸơ
 Ǵŧ ǳƳǸƛ ƴǭƘƩ ǴǮǾǱ ƟƷǸǅ Ǵƛ ƸŬǽƳ ǼǊǖƛ Ƿ ƴǱǸǁ  Ǽǭ ƸǾƲƜơ
 ǰǽƺǲƛ  ƟƘǾǅǸǆƱ ǻƗƷƗƳ  ƟƘƜǾŧƸơ  ǰǽƗ  ƸƦŧƗ  .ƴǱǸǁ  ǼǮǱ  ƸǾƲƜơ
 Ǵƛ ǼƢǞǱ ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ǩŧ ƷƗƴǢǭ .ƴǱƷƗƳ Ǹƛ Ƿ ǳƳǸƛ ǯǷƹƸŧ Ƿ
 ǨƮǭ  Ŧǽ  ƷƳ  ǼƢǞǱ  ǼūƳǸǩƋ  ƹƗ  ǼǪŧ  ǄƱƘǁ Ŧǽ  ǳƴǭƋ  ƠƽƳ
 ǼƢǞǱ  ǻƘǵ  ǰƛƸŧǷƷƴǾǵ  ǼǭƘǮơ  ƷƘƢƱƘƽ  ƻƘƽƗ  .(Č)  ƳǸƛ  ƴǵƗǸƱ
 ǻƘǵ  ǳƴǲǽȅƋ ǰǽƸơ  ǧǷƗƴƢǭ .(ĥ) ƠƽƗ ǰƛƸŧ Ƿ ǯţǷƷƴǾǵ Û(TPH)
 ÛǰƕǸǩǸơ  Ûǯƺǲƛ  ÛƷƗƳƸǪŧ  ǻƘǵ  ǧȆƭ ÛǨǾǽǷƹƘū  ÛƠǞǱ  ǨǭƘǁ  ǼƢǞǱ
 .ƴǲƢƾǵ (PAHS) ǻƗ  ǴǢǪƭ ƴǲš ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ƿ ǰǪǽƗƹ ÛǰǪǾơƗ
 ƗƷ  ǼŨǂƱ ǬƢƾǾƽǸŧƗ  Ǭǵ  Ƿ  ǼƛƋ  ǬƢƾǾƽǸŧƗ  Ǭǵ  ƟƘƜǾŧƸơ  ǰǽƗ
 ÛǼƢǞǱ  ǻƘǵ  ǼūƳǸǩƋ  ƳƘƪǽƗ  ǨǪǕ  ǴǪǮƩ  ƹƗ  .ƴǱƹƗƴǱƗ  Ǽǭ  ƸǎƱ  Ǵƛ
 ÛǯƗƷƘƜǮƛ ÛǨǢǱ Ƿ ǨǮƭ ƣƳƗǸƭ ƸŬǽƳ Ƿ ƠǞǱ ǻƘǵƸŨǱƘơ ǛƳƘǆơ
 ǼƱƸƛ Ƿ ƠǞǱ ǻƘǵ  ǳƘš ǛƗƸǍƗ ƷƳ ƹƘū ƠǂǱ Ƿ ǼƢǞǱ ƳƗǸǭ ǀƲř
 ƳƸƛƷƘŧ  ǳǷȆǕ  Ǵƛ  .(Ď)  ƠƽƗ  ǯƘƾǱƗ  ǴǒƭȆǭ  Ǽƛ  ǻƘǵ ƠǾǩƘǖǝ
 ƟƘƜǾŧƸơ ǰǽƗ ƠǂǱ Ƿ ǼǝƳƘǆơ ǻƘǵ  ƠǂǱ ÛƚƽƘǲǭƘǱ ǔǝƳ ÛǳƳƸƢƾū
 ŦǾơƘǭǷƷƋ ǼǪř ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ƿ ǼǩƋ ǻƘǵ  ǧȆƭ ƳǸǁ Ǽǭ ƤǕƘƛ
 ǼǡƘƛ ǼǲǾǭƹƸǽƹ ǻƘǵ  ƙƋ Ƿ ťƘƱ ƷƳ ǼǱȅǸǍ Ɵƴǭ Ǵƛ (PAHs)
 ƗƸǽƹ ÛƳƳƸū Ǽǭ ǼǮǶǭ ǼǎǾƮǭ  Ơƾǽƹ ǻƘǵƴǭƘǾř Ǵƛ Ƹƪǲǭ Ǵŧ ƴǲǱƘǮƛ
 ǌǾƮǭ ƠǑƘǞƭ ƼǱƗţƋ .(Ħ) ƳƷƗƳ ǯƘƾǱƗ ƠǭȆƽ Ƹƛ ǻƸǊǭ ƟƗƸƥƗ
 Ơƾǽƹ ǌǾƮǭ Ǵƛ ǰǽƺǲƛ ƸƢǂǾƛ Ƙǽ Čċ  lb ǴǾǪƲơ (EPA) Ơƾǽƹ
 ƠƽƗ ǳƳƸŧ ƿƷƗƺū ƷƘǾǖǭ ǯƗǸǲǕ Ǵƛ ƣƳƗǸƭ Ƙǽ ƠǂǱ ƸƥƗ ƷƳ ƗƷ
 ǼƢǞǱ ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ǩŧ Ǜƶƭ ǻƗƸƛ ǼǞǪƢƲǭ ǻƘǵ  ƿǷƷ .(Č)
 ÛŦǾǱǸƽƗƸƢǩǷƗ ƿǷƷ :ƹƗ ƴǲơƷƘƜǕ Ǵŧ ƳƷƗƳ ƳǸƩǷ ťƘƱ ƹƗ (TPH)
 ÛƸǮǾǪřǸǾƛ  Ƙƛ  ǸǁǷ Ơƾǁ Û(Bioremediation)  ǼƢƾǽƹ  ƫȆǅƗ
 ƸƢǮŧ  Ǵǲǽƺǵ  ǨǾǩƳ  Ǵƛ  .(Ħ)  ǳƸǾǙ  Ƿ  ƠǱƘƢŨǝƷǸƽ  Ƙƛ  ǸǁǷ Ơƾǁ
 ǌƽǸơ  ƿǷƷ  ǰǽƗ  ÛƘǵ  ƠǱƘƢŨǝƷǸƽ  ƹƗ  ǳƳƘǞƢƽƗ  ǯƳǸƜǱ  Ƹƛ  ǯƘǭƹ  Ƿ
 ťƘƱ ƹƗ ǼūƳǸǩƋ Ǜƶƭ ƠǶƩ ƚƽƘǲǭ Ǵǲǽƺū ǯƗǸǲǕ Ǵƛ  ǰǾǢǢƮǭ

.ƠƽƗ ǳƴǁ ƳƘǶǲǂǾř
 ǴǾǞǆơ ǻƗƸƛ ǼŨǾǭƘǲǽƳ ø ǼŨǽƺǾǝ ƿǷƷ Ŧǽ ťƘƱ ǻǸǁǷ Ơƾǁ
 ƴǭƘƩ  ƹƘǝ  ƹƗ  ǼūƳǸǩƋ  ǧƘǢƢǱƗ  ǨǭƘǁ  Ǵŧ  ƠƽƗ  ǳƳǸǩƋ  ǻƘǵ  ťƘƱ
 ǴƢǝƘǽ  ƘǢơƷƗ  ǫǷƗƴǭ  ƷǸǍ  Ǵƛ  ƿǷƷ  ǰǽƗ  .(ħ)  ƠƽƗ  ǔǽƘǭ  ƹƘǝ  Ǵƛ
 ƷƘŧ Ǵƛ Ƙǵ  ťƘƱ ǴǾǪŧ ǻƹƘƽ ťƘř ǻƗƸƛ ǻƺǾǭƋ  ƠǾǢǝǸǭ ƷǸǍ Ǵƛ Ƿ

 ǻƗƸƛ Ǵŧ ǼǽƘǵ  ƠǝƸǂǾř Ƙƛ ƸǾƱƗ ǻƘǵ  ǧƘƽ ƷƳ .(ĩ ǷĨ) ƠƽƗ ǴƢǝƷ
 ƺǾǱ  Ƙǵ  ƠǱƘƢŨǝƷǸƽ ƠǾǪƛƘǡ  ÛƠƽƗ  ǴƢǝƸū  ƟƷǸǅ ƘƩ ƷƳ  ƫȆǅƗ
 Ǹǁ Ƿ Ơƾǁ ƿǷƷ ÛǼǩƋ ǻƘǵ ǳƴǲǽȅƋ ƹƗ ǻƳƘǽƹ ǓǸǲơ Ǜƶƭ ƠǶƩ
 ťƘƱ  ǼǩƋ  ǻƘǵ   ǳƴǲǽȅƋ  Ǜƶƭ  ǻƗƸƛ  ǼǪǮǕ  Ǵǲǽƺū  Ŧǽ  Ǵƛ  ƗƷ
 ǳƳƸŧ ǨǽƴƜơ ÛƘǵ ǀŧ  ǳƸǂƭ ǜǪƢƲǭ ǓƗǸǱƗ Ƿ Ƙǵ   ƠƱǸƽ ƹƗ ǼǁƘǱ
 ƴǲǽƗƸǝ  ƠǶƩ  īģ  ǰǾǽǸơ  ǼǱǸǽƸǾǙ  ƠǱƘƢŨǝƷǸƽ  .(ĪǷħ)  ƠƽƗ
 .ƴǽƳƸū  ƙƘƲƢǱƗ  ǨǾǽǷƹƘū  Ǵƛ  ǳƳǸǩƋ  ǻƘǵ  ťƘƱ  ǻǸǁǷ Ơƾǁ
 ǨƛƘǡ  Ƿ   ȅƘƛ  ǴƢǽƹǸŨƾǽǷ Ƙƛ  ŪǱƷ  ƳƷƹ  ǼǖǽƘǭ  ƠǱƘƢŨǝƷǸƽ ǰǽƗ
 Ƿ ƴǾƾŧƗ ǰǪǾơƗ ǼǪř ÛǯƋ ƠƽǷƳ ƙƋ ǳǷƸū Ǵŧ ƠƽƗ ƙƋ ƷƳ Ǩƭ
 ǼǽƘǾǮǾǁ ǧǸǭƸǝ  .ƠƽƗ  ǴǲƛƸŧǷƷƴǾǵ ǳƸǾƪǱƹ ǯƋ  ƺǽƸū ƙƋ ǳǷƸū
 .ƠƽƗ  ǼŨǽţǸǩǸǾƛ  Ǵǽƺƪơ  ƠǾǅƘƱ  ǻƗƷƗƳ  Ƿ  C24H124O27  ǯƋ
 Ǭǂš ǳƸǎǡ ǻƗƸƛ ǼǽǷƷƗƳ ǔǽƘǲǅ ƷƳ ƴǱƗǸơ  Ǽǭ ǳƳƘǭ ǰǽƗ ǰǾǲš Ǭǵ
 ƷƗƸǡ ǳƳƘǞƢƽƗ ƳƷǸǭ ǳƴǲǲŧ ǯǸǾƾǩǸǭƗ ǯƗǸǲǕ Ǵƛ ǼǽƗƶǙ ǔǽƘǲǅ ƷƳ Ƿ
 Ƙǵ   ǳƴǲǽȅƋ ǼǩǷ ÛƠƽƗ ƸƥǸǭ ǻƴǲǽƗƸǝ Ǹǁ Ƿ Ơƾǁ ǴšƸūƗ .(ī) ƳƸǾŬƛ
 ƟƘƜǾŧƸơ Ǜƶƭ ǻƗƸƛ ǼǪǾǮŨơ ǴǾǞǆơ ǰǽƗƸƛƘǲƛ ÛƴǱǷƷ   ǼǮǱ ǰǾƛ ƹƗ
 ƸƥǸǭ  ǻƘǵ  ƿǷƷ ǴǖƽǸơ  .(ĩ)  ƠƽƗ  ǫƹȅ ƙȆǉƘǝ  ƹƗ  ƸǒǱ ƳƷǸǭ
 ƳƸƛƷƘŧ ƠǶƩ ǬǶǭ ƟƘǭƗƺǩƗ ƹƗ ǼŨǽ ÛƙȆǉƘǝ ǼǽƘǶǱ ǴǾǞǆơ ǻƗƸƛ
 ǼǞǪƢƲǭ ǻƘǵ  ƿǷƷ .ƠƽƗ ťƘƱ ǻǸǁ Ƿ Ơƾǁ ǻƘǵ ƴǲǽƗƸǝ ǰǮǽƗ
 ǰǽƸơ  ǬǶǭ ƹƗ Ǵŧ ǳƴǁ ǴƢǝƸū ƷƘŧ Ǵƛ Ƙǵ  ƙȆǉƘǝ ǰǽƗ ǴǾǞǆơ ǻƗƸƛ
 ǯǸǾƽƗƴǾƾŧƗ Ƿ ŦǽţǸǩǸǾƛ ǴǾǞǆơ ÛǼƮǎƽ ƙƶƩ Ǵƛ ǯƗǸơ  Ǽǭ ƘǶǱƋ
 ǳƴǁ ƿƷƗƺū ƟƘǖǩƘǎǭ ƸǉƘƭ ǧƘƭ ƷƳ Ǵŧ ƳƸŧ ǳƷƘǁƗ ǴƢǝƸǂǾř
 ǻƘǵ ƴǲǽƗƸǝ ƸǾƱƗ ǻƘǵ  ǧƘƽ ƷƳ .(Ē) ƳƷƗƳ ƳǸƩǷ ƳƷǸǭ ǰǽƗ ƷƳ ǼǮŧ
 ƟƷƴǡƸř Ƿ ƴǭƋƷƘŧ ǻƷǷƘǲǝ Ŧǽ ǯƗǸǲǕ Ǵƛ ǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ
 ǐǞƭ  ƷǸǒǲǭ  Ǵƛ  ǌǾƮǭ  ǼƽƴǲǶǭ  ǫǸǪǕ  ǜǪƢƲǭ  ǻƘǵ  ǴǲǾǭƹ  ƷƳ
 ǻƴǾǪŧ ǻţǸǩǸǲŨơ Ŧǽ ǯƗǸǲǕ Ǵƛ  Ƿ Ƙǵ  ǳƴǲǽȅƋ ƹƗ  Ơƾǽƹ ǌǾƮǭ
 ƷƗƸǡ ǃƘƱ ǴƩǸơ ƳƷǸǭ ǯƘǶƩ ƷƳ ǴƢǁƶū ǴǵƳ ǷƳ ƷƳ ǳƴǲǽƋ ǻƗƸƛ
 ¡UV ƸǾǒǱ ǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ ǻƘǵƴǲǽƗƸǝ .(Ĕ-ČČ) ƴǱƗ  ǴƢǝƸū
 ǧǸǮǖǭ ƷǸǍ Ǵƛ H2O2/O3 ¡UV/O3 ¡UV/TiO2 ¡UV/H2O2

 (OH0) ǨǾƾŧǷƷƴǾǵ ǧƘŨǽƳƗƷ ƹƗ ǳƳƘǞƢƽƗ Ƿ ƴǾǩǸơ ǳƴǱƸǾūƸƛ ƷƳ
 ǻƳƗǸǭ ƚǽƸƲơ Ƿ Ǵǽƺƪơ ǻƗƸƛ ǻǸǡ ǳƴǲǲŧƴǾƾŧƗ Ŧǽ ǯƗǸǲǕ Ǵƛ
 ǯƹƗ ÛǯŤǾƾŧƗ ǨǾƜǡ ƹƗ ǧǷƗƴƢǭ ǻƘǵ  ǳƴǲǲŧƴǾƾŧƗ ǴǪǾƽǷ Ǵƛ Ǵŧ ƠƽƗ
 ǧƘŨǽƳƗƷ  ǼūƴǲǲŧƴǾƾŧƗ  ǨǾƾǱƘƢř  .(Čč) ƳƳƸū  ǼǮǱ  ƴǾƾŧƗ  ƸǪŧ Ƿ
 ǼūƴǲǲŧƴǾƾŧƗ  ǼǽƘǱƗǸơ  Ǵŧ  ƠƽƗ  E°  =ĥ/ĪĦ  VǨǾƾŧǷƷƴǾǵ
 Ǵƛ .(ĤĦ) ƠƽƗƷƗƳ ƗƷ ǼǩƋ ƟƘƜǾŧƸơ ƹƗ ǼǖǾƽǷ ǳǷƸū ǼƛƘƲƢǱƗƸǾǙ
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ĥĬĪ

 ǼǩƋ ƟƘƜǾŧƸơ Ǵǽƺƪơ ƷƳ ǼǽȅƘƛ ƠǾǪƛƘǡ ǯǸƢǲǝ ƴǲǽƗƸǝ Ǵŧ ǰǽƗ ǨǾǩƳ
 ƸǽƘƽ Ǵƛ  ƠƜƾǱ ƷƗƴǽƘř  Ƿ ǼǱƴǖǭ ǫƸǝ Ǵƛ  ƟƘƜǾŧƸơ  ǰǽƗ  ǨǽƴƜơ  Ƿ
 ƷǸǊƭ ƷƳ ƴǲǽƗƸǝ ǰǽƗ ǼǝƸǍ ƹƗ Ƿ ÛƠƽƗƷƗƳ ƗƷ AOP ǻƘǵƴǲǽƗƸǝ
 H2O2 ƺǾǩǸƢǝ Ƿ Fe(II) Ǵƛ Fe(III) ǻƷǸǱ ƘǾƭƗ ǨǾǩƳ Ǵƛ UV ƷǸǱ
 Ŧǽ ǯƗǸǲǕ Ǵƛ ƴǲǽƗƸǝ ǰǽƗ ƹƗ ÛƴƛƘǽ  Ǽǭ ǻƸǾū Ǭǂš Ǵǽƺƪơ ǯƘǭƴǱƗƷ

.(Ĥħ) ƳƳƸū Ǽǭ ǳƳƘǞƢƽƗ ƸƥǸǭ ƿǷƷ
 Ƿ  Stepnowski  ǌƽǸơ  čċċč  ǧƘƽ  ƷƳ  Ǵŧ  ǻƗ ǴǖǩƘǎǭ  ƷƳ
 ƙȆǉƘǝ ƷƳ Ƙǵ  ǳƴǲǽȅƋ ǴƢǝƸǂǾř ǻƷǸǱ Ǵǽƺƪơ ǻǷƷ Ƹƛ ǯƗƷƘŨǮǵ
 Ǩŧ ǯǸǾƽƗƴǾƾŧƗ ÛƠǝƸū ǫƘƪǱƗ ǼƢǞǱ ƳƗǸǭ ǳƘŬǂǽȅƘř ƹƗ ǨǅƘƭ
 ƯƷ  H2O2  ǰǾǽƘř  ƘƢƜƾǱ  ǻƘǵ  ƠǒǪǙ  ƷƳ  (TPH)  ǼƢǞǱ  ƟƘƜǾŧƸơ
 ǻƘǵ  ǧƘŨǽƳƗƷ  ƴǾǩǸơ  ǀǽƗƺǝƗ  ǨǾǩƳ  Ǵƛ  UV  ǀƛƘơ  ǀǽƗƺǝƗ  Ƿ  ƳƗƳ
 .ƴǽƳƸū  ǯǸǾƽƗƴǾƾŧƗ  ǀǲŧƗǷ  ƷƳ  ǔǽƸƾơ  ƚƜƽ  ÛǨǾƾŧǷƷƴǾǵ
 ƷƳ TPH Ǵǽƺƪơ Ǵŧ ƳƗƳ ǯƘǂǱ ǠǾǢƮơ ǰǽƗ ƹƗ ǳƴǭƋ ƠƽƳ Ǵƛ ǴƪǾƢǱ
 ¡ēdǼǍ ƷƳ Ƿ ǴƢǝƸū ǫƘƪǱƗ ǼŬƢƾǵƋ Ǵƛ Ûǳƴǁ ǼƽƷƸƛ ƙȆǉƘǝ
 ƙȆǉƘǝ ƷƳ ǴǾǩǷƗ TPH ƷƗƴǢǭ) ƠƽƗ ǳƴǽƳƸū Ǜƶƭ ǯƋ ĕĩĔ
 Richardo  .(ČĨ)  (ƳǸƛ  ĤĨĦħ  ±  ĤģĪ  μg/L  ǳƘŬǂǽȅƘř  ǰǽƗ
 Ƙƛ ťƘƱ ƫȆǅƗ ǻǷƷ Ƹƛ ǻƗ  ǴǖǩƘǎǭ čċČċ ǧƘƽ ƷƳ ǯƗƷƘǦǮǵ Ƿ
 ƠǱƘƢŨǝƷǸƽ Ƙƛ ťƘƱ ǻǸǁ Ƿ Ơƾǁ ÛǯƘǭƹ Ǭǵ ƴǲǽƗƸǝ ǷƳ ƹƗ ǳƳƘǞƢƽƗ
 ǠǾǢƮơ ǰǽƗ ƷƳ Ǵŧ ÛƴǱƳƗƳ ǫƘƪǱƗ ǯǸƢǲǝǸƢǝ Ƙƛ ǯǸǾƽƗƴǾƾŧƗ ƼŚƽ Ƿ
 ƠǶƩ  Triton X-100  (TX-100)  ǼƛƋ  ǧǸǪƮǭ ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ
 ¡DDT ǻƗƸƛ ťƘƱ ƹƗ Ǜƶƭ ǻƘǵ ǯƘǭƴǱƗƷ ÛťƘƱ ǻǸǁ Ƿ Ơƾǁ
 .ƴǭƋ  ƠƽƳ Ǵƛ  ĕČċċ Ƿ  ēċ  ¡ĩĩ ƚǾơƸơ  Ǵƛ  ǨǾǽǷƹƘū  Ƿ  DDE
 ƷƳ  ǨǾǽǷƹƘū  Ƿ  DDE  ¡DDT  Ǵǽƺƪơ  ǻƘǵ  ǯƘǭƴǱƗƷ  ƠǽƘǶǱ  ƷƳ
 Ƿ  ǰǵƋ  ƠǒǪǙ  Ƙƛ  ǯǸƢǲǝǸƢǝ  ƴǲǽƗƸǝ  ŦǮŧ  Ǵƛ  ÛǨǅƘƭ  ƙȆǉƘǝ
 Ǵƛ ÛǀƛƘơ ĩ h ƹƗ  Ƽř Ƿ Ĥģ  M Ƿ Ĥĥ  mM ƚǾơƸơ Ǵƛ H2O2

 ,ǨǾǽǷƹƘū ǴǾǩǷƗ ƠǒǪǙ) ƴǭƋ ƠƽƳ Ǵƛ ĕČċċ Ƿ ĔĨ ¡ĔĔ ƚǾơƸơ
 ĤĪ Ƿ Ħī ,ĦĨģ mg/L ƚǾơƸơ Ǵƛ ƙȆǉƘǝ ƷƳ DDE Ƿ DDT
 mg/L  Ǵƛ ƚǾơƸơ Ǵƛ  ƘǶǱƋ  ǼǽƘǶǱ  ƠǒǪǙ ƴǲǽƗƸǝ ǫƘƪǱƗ  ƹƗ  Ƽř Ƿ
- ǴǖǩƘǎǭ ǯƗƷƘǦǮǵ Ƿ  Tsai.(ČĎ) (ƠǝƘǽ ǀǵƘŧ  ģ/ģĥĤ Ƿ ģ/ĨĤ ,ħĤ
 ƳǷƸƢŨǩƗ  ǼǽƘǾǮǾǁ ǼūƳƷǸƱ ƳƸƛƷƘŧ ǻǷƷ Ƹƛ čċČċ ǧƘƽ ƷƳ ǻƗ
 ǻƹƘƾŧƘř ǻƗƸƛ ǯǸƢǲǝ ŦǾƢǲǾƽǷƸƢŨǩƗ ǯǸǾƽƗƴǾƾŧƗ Ƙƛ ǳƗƸǮǵ ǰǵƋ
 ƴǱƳƗƳ ǯƘǂǱ ƟƘǂǽƘǭƹƋ ƴǱƳƗƳ ǫƘƪǱƗ ǨǾǽǷƹƘū Ǵƛ ǳƳǸǩƋ ǻƘǵ  ťƘƱ
 ǠǾǢƮơ ǰǽƗ ƷƳ .ƳǸƛ ċ/ČM NaCl ƠǾǩǷƸƢŨǩƗ  ǰǽƸơ ƚƽƘǲǭ Ǵŧ
 Ƿ  ƠǝƘǽ  ǀǵƘŧ  Ďċċ  mg/kg  Ǵƛ  Čċċċċ  ƹƗ  TPH-D  ƠǒǪǙ
 Ƿ H2O2 Ûĕ ē ǯƳǷƺǝƗ  ǳƗƸǮǵ Ǵƛ (Feo/Fet) ƠƜƾǱ Ǵŧ ǼǭƘŬǲǵ

 ǀǽƗƺǝƗ ċ/ĎĎ Ǵƛ ċ/Č ƹƗ ÛƟƘǾǪǮǕ ĩċd ƹƗ Ƽř ċ/ČM NaCl
 ǻƘǵ  ťƘƱ ǴǾǞǆơ .(Ĥĩ) ƴǾƽƷ ĕ ĔĒ Ǵƛ  Ǜƶƭ ǯƘǭƴǱƗƷ  ÛƠǝƘǽ
 Ƙƛ ǯǸǾƽƗƴǾƾŧƗ ƴǲǽƗƸǝ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǼƢǞǱ ǻƘǵ  ǰƛƸŧǷƷƴǾǵ Ǵƛ ǳƳǸǩƋ
 ǯŤǾƾŧƗ Ƙƛ ǳƴǁ ǳƴǱƗƹǸƽ ǳƷǸŧ ƸƢƾŧƘƱ ƳƸƛƷƘŧ ǳƗƸǮǵ Ǵƛ H2O2

 ǴǖǩƘǎǭ Kao ǌƽǸơ čċċĔ ǧƘƽ ƷƳ ƠƾǾǩƘơƘŧ ǯƗǸǲǕ Ǵƛ (BOF)
 ƸƢƾŧƘƱ  Čċċ  g/kg  Ƿ  H2O2  ÛĕČĨ  ǀǽƗƺǝƗ  Ƙƛ  .ƠƽƗ  ǳƴǽƳƸū
 ƚǾơƸơ Ǵƛ ǨǾǽǷƹƘū Ƿ ǳƷǸŧ ƠǞǱ ÛǀǲŧƗǷ ħċh ƹƗ Ƽř (BOF)
 ǻƘǵ  ǰƛƸŧǷƷƴǾǵ  Ǩŧ  ǴǾǩǷƗ  ƠǒǪǙ)  ƴǱƴǁ  ǛƶƭĕĔĩ  Ƿ  Ēĩ
 Nogueira  .(ČĒ)  (ƳǸƛ  Čċċċċ  mg/kg  ƸƛƗƸƛ  (TPH)  ǼƢǞǱ
 Ơƾǽƹ ǬǾǵƘǞǭ ǴǲǾǭƹ ƷƳ ǻƗ  ǴǖǩƘǎǭ čċċē ǧƘƽ ƷƳ ǯƗƷƘŨǮǵ Ƿ
 .ƴǱƳƗƳ ǫƘƪǱƗ ǯǸƢǲǝ ƴǲǽƗƸǝ ǌƽǸơ ťƘƱ ƫȆǅƗ Ǵƛ ǋǸƛƸǭ ǼǎǾƮǭ
 Ǵƛ ťƘƱ ČĨċg ƷƳ ǨǾǽǷƹƘū Ƿ DDT ǴǾǩǷƗ ƠǒǪǙ ǴǖǩƘǎǭ ǰǽƗ ƷƳ
 ǯǸƢǲǝ ƴǲǽƗƸǝ ĩħ hƹƗ Ƽř .ƠƽƗ ǳƳǸƛ Ĩ m Ƿ Č/ĩ mg/g ÛƚǾơƸơ
 ǀǵƘŧ Ĩċ µg/L Ǵƛ DDT ƷƗƴǢǭ ÛƙƘǙǷƳ  Ĩċċ mL ǻǷƷ Ƹƛ
 .ƠƽƗ ǴǾǩǷƗ ƠǒǪǙ ƷƳ ĕĒĨ ǀǵƘŧ ǳƴǲǵƳ ǯƘǂǱ Ǵŧ ƠƽƗ ǴƢǝƘǽ
 ÛƠƽƗ ǳƳǸƛ ĕēċ Ûǳƴǁ ƸŧƵ ǯƘǭƹ Ɵƴǭ ƷƳ ǨǾǽǷƹƘū ƷƗƴǢǭ ǀǵƘŧ
 ƹƗ ǳƴǁ ǛƘǅ ƙƘǙǷƳ ƷƳ (DOC) ǧǸǪƮǭ ǼǩƋ ǰƛƸŧ Ǵŧ ǼǩƘƭ ƷƳ

.(Čē) ƳǸƛ ǴƢǝƘǽ ǀǽƗƺǝƗ ēēċ mg/L Ǵƛ ēċ
 ƠǶƩ ǴƢǝƸǂǾř  ǯǸǾƽƗƴǾƾŧƗ  ƿǷƷ ƹƗ  ǳƳƘǞƢƽƗ  Ǵŧ ǰǽƗ  ǨǾǩƳ  Ǵƛ
 ƸƢǮŧ īģ ǰǾǽǸơ Ƙƛ ťƘƱ ǻǸǁ Ƿ Ơƾǁ ƹƗ ǨǅƘƭ ƙȆǉƘǝ ǴǾǞǆơ
 ǬƢƾǾƽ ǼǽƗƷƘŧ ǀǵǷŤř ǰǽƗ ƷƳ ÛƠƽƗ ǴƢǝƸū ƷƗƸǡ ǴǖǩƘǎǭ ƳƷǸǭ
 ǻƘǵ ƴǲǽƗƸǝ ǧƘŨǁƗ ƹƗ ǼŨǽ ǯƗǸǲǕ Ǵƛ UV/Fe2+/H2O2 ǯǸƢǲǝǸƢǝ
 ǼǁƘǱ ǼūƳǸǩƋ ǯƳƸƛ ǰǾƛ ƹƗ ǻƗƸƛ (AOP) ǴƢǝƸǂǾř ǯǸǾƽƗƴǾƾŧƗ
 ǨǾƜǡ ǰǽƗ ǻǸǁ Ƿ Ơƾǁ ƹƗ ǨǅƘƭ ƙȆǉƘǝ ƷƳ ǼƢǞǱ ƟƘƜǾŧƸơ ƹƗ

 .ƠƽƗ ǴƢǝƸū ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ÛƘǵ  ťƘƱ

Ƙǵ  ƿǷƷ Ƿ ƳƗǸǭ
 Ǜƶƭ  ƠǶƩ  ǯǸƢǲǝǸƢǝ  ƴǲǽƗƸǝ  ƟƘǆƲǂǭ  ǠǾǢƮơ  ǰǽƗ  ƷƳ.....
 Ǵƛ  ǳƳǸǩƋ  ǻƘǵ  ťƘƱ  ǻǸǁ Ƿ Ơƾǁ  ƹƗ  ǼǁƘǱ  ƙȆǉƘǝ  COD
 UV Řǭȅ ƹƗ .ƳǸƛ ǨǽƵ ƫƸǁ Ǵƛ ƠǱƘƢŨǝƷǸƽ ǌƽǸơ ǨǾǽǷƹƘū
 ǀƛƘơ  Ɵƴǁ ƹǷƳ ,ħċċ  w ǯƗǸơ :ƟƘǆƲǂǭ Ƙƛ)  ǌƽǸƢǭ ƷƘǂǝ
 ǧƴǭ  ,Ĥģ minƹƗ  ƴǖƛ   ČĨ  cm  ǴǪǅƘǝ  ƷƳ  Ďēċċ  μw/cm2

 :Řǭȅ ǳƴǱƹƘƽ ǼǱƘŚǮŧ Ƿ UVC :Řǭȅ ǓǸǱ ,UVOX  :Řǭȅ
 ƳƷǸǭ ƷǸƢŧƗƷ .ƴǁ ǳƳƘǞƢƽƗ ǀƛƘơ ǔƜǲǭ ǯƗǸǲǕ Ǵƛ (Arda France
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ĥĬī

 ǳƳƗƳ  ǀǽƘǮǱ  Č  ǨŨǁ ƷƳ  č LǬƪƭ Ǵƛ  ǠǾǢƮơ  ǰǽƗ  ƷƳ  ǳƳƘǞƢƽƗ
 .ƠƽƗ ǳƴǁ

 ǴǒǞƮǭ  Ŧǽ  ƹƗ  ƷǸƢŧƗƷ  ƳƳƸū  Ǽǭ  ǴǒƭȆǭ  Ǵŧ  ƷǸǍ  ǯƘǮǵ
 ǀǁǸř  Ƙƛ  ǯƋ  ǌƽǷ  ƷƳ  Řǭȅ  Ǵŧ  ƠƽƗ  ǳƴǁ  ǨǾŨǂơ  ǼǪƱƗƳ
 ǀǁǸř ǰǽƗ ƹƗ ƙƋ ƷǸƜǕ Ƙƛ ƠƽƗ ǴƢǝƸū ƷƗƸǡ Ǵǽȅ ǷƳ ǻƺơƷƗǸŧ
 ƷƳ  ǀǽƘǭƹƋ  ǌǽƗƸǁ ǐǞƭ Ƿ  ǴǱǸǮǱ  ǻƹƘƽ  ŦǲƱ ǨǮǕ Ǵǽȅ ǷƳ
 ǯƺǮǵ  Ŧǽ  ƹƗ  ƷǸƢŧƗƷ  ǨƱƗƳ  ƷƳ  .ƳƸǾū  Ǽǭ  ǫƘƪǱƗ  ǌǾƮǭ  ǻƘǭƳ
 ƟƘǂǽƘǭƹƋ .ƴǽƳƸū ǳƳƘǞƢƽƗ ǨǭƘŧ ǋȆƢƱƗ ƷǸǒǲǭ Ǵƛ ǼƾǾǍƘǲǚǭ
 ÛǰǵƋ  ǻƗƸƛ  č/Ĩ  Ƿ  ċ/ħ  ¡ċ/Č  ¡ċ/ċčĨmM  ǻƘǵ ƠǒǪǙ  ƷƳ
 ǻƘǵpH ƷƳ Ƿ  H2O2 ǻƗƸƛ ċ/ħĎ Ƿ ċ/Ďħ ¡ċ/č MǻƘǵ  ƠǒǪǙ
 ƳƷǸǭ ƙȆǉƘǝ .ƴǁ ǫƘƪǱƗ ǌǾƮǭ ǻƘǭƳ ǌǽƗƸǁ ƷƳ Ĥģ ǷĪ ¡Ħ
 ǳƳǸǩƋ  ťƘƱ ǻǸǁ Ƿ Ơƾǁ ƹƗ  ǠǾǢƮơ  ǰǽƗ  ƷǸƢŧƗƷ  ƷƳ  ǳƳƘǞƢƽƗ
 ƳƷǸǭ  ťƘƱ  .ƴǭƋ  ƠƽƳ  Ǵƛ  ēċ  ǰǾǽǸơ  ǌƽǸơ  ǨǾǽǷƹƘū  Ǵƛ
 COD  = ĨĤģģ  -Ĩīģģ  mg/Kg  ǼūƳǸǩƋ  ǯƗƺǾǭ  Ƙƛ  ǀǽƘǭƹƋ
 ƳǸƩǸǭ  ǻƘǵ  ǰǽƺǲƛ  ŘǮř  ƹƗ  ǼŨǽ  ǛƗƸǍƗ  ƷƳ  ǻƗ  ǴǢǎǲǭ  ƹƗ
 ƷƳ  ,ǼǖǡƗǷ  ƙƘƾř  ǰǽƗ  .ƴǽƳƸū  ǻƷǷƋ ǔǮƩ  ƸǶǁ  ǴǭǸƭ  ƷƳ
 ǻƗƷƗƳ  ,ĒċċmLǯƗƺǾǭ  Ǵƛ  ƟƘǂǽƘǭƹƋ  ǫƘƪǱƗ  ǨƭƗƸǭ  ǫƘǮơ
 Ǵƛ)   Ħīīģ-ħĨģģ  mg/L   ǳƳǷƴƮǭ  ƷƳ  COD0  ǰǾŬǱƘǾǭ
 ƳǸƛ Ī/č - Ī/ĩ ǴǾǩǷƗ pH ǰǾǲš Ǭǵ Ƿ (ƙƘƾř ǯƳǸƛ ǼǖǡƗǷ ǨǾǩƳ
 .ƴǾƽƷ pH=Ħ Ǵƛ Ħ M ŦǽƷǸǞǩǸƽ ƴǾƽƗ ǳƸǎǡ ƴǲš ǌƽǸơ Ǵŧ
 ǬŧƘƭ ƴǲǽƗƸǝ ǌǽƗƸǁ Ƹƛ ǌǾƮǭ ǻƘǭƳ ƟƘǂǽƘǭƹƋ Ɵƴǭ ǫƘǮơ ƷƳ
 Ƿ (ǫƘƱ ƙƘƾř COD  ǰǾǾǖơ  ƠǶƩ) ǀǽƘǭƹƋ ǻƗƴƢƛƗ  ƷƳ .ƳǸƛ

 Ƿ  ƠǝƸǽƶř  ǫƘƪǱƗ  ǻƷƗƳƸƛ ǴǱǸǮǱ  ,čċ  minǼǱƘǭƹ  ǨǅƗǸǝ   ƷƳ
 čh   Ɵƴǭ Ǵƛ  ƴǲǽƗƸǝ  .ƴǽƳƸū ǻƸǾū  ǳƹƗƴǱƗ  Ǜƶƭ ǯƗƺǾǭ  ƼŚƽ
 Ƹǵ ǻƘǭƳ Ƿ pH ǻƷƗƳƸƛ  ǴǱǸǮǱ Ƹǵ ƹƗ Ƽř .ƠǁƗƳ ǴǭƗƳƗ ƠǕƘƽ
 ǻƗƸƛ ĤģM¡ NaOH ǧǸǪƮǭ ǳƸǎǡ ĥ ƹƗ Ƿ ƴǁ ǻƸǾū  ǳƹƗƴǱƗ ǴǱǸǮǱ
 ƟƘƜǾŧƸơ ǯǸǾƽƗƴǾƾŧƗ ǴǭƗƳƗ ƹƗ ǻƸǾūǸǪƩ Ƿ ǴǱǸǮǱ ǌǽƗƸǁ ƠǾƜƦơ
 Ƙǵ  ǴǱǸǮǱ pH ǨǮǕ ǰǽƗ Ƙƛ .ƴǽƳƸū ǳƳƘǞƢƽƗ H2O2 ǌƽǸơ ǳƴǱƘǭ ǼǡƘƛ
 ǯţǷƷƴǾǵ ƴǾƾŧƗƸř ǯǸǾƽƗƴǾƾŧƗ ǨǮǕ Ƿ ƴǱƴǾƽƷ   Ǽǭ Ĥģ ǻȅƘƛ Ǵƛ
 ǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ ƷƳ ǼǪƱƗƴơ ŠǾǵ ǰǽƗƸƛƘǲƛ .ƴǽƳƸū  Ǽǭ ǜǡǸƢǭ
 ǻƗƸƛ  ǴǱǸǮǱ  Ƹǵ  pH  ƼŚƽ  .ƴǁ  ǼǮǱ  ǨǅƘƭ  COD  ǯǸǭƹƋ  ƹƗ
 Ħ  MŦǽƷǸǞǩǸƽ ƴǾƽƗ  ǳƸǎǡ  ĩ  ǴǪǾƽǷ Ǵƛ  COD  ǯǸǭƹƋ  ǫƘƪǱƗ
 ǠƜǍ)  ǧƘŢƲǽ  ƷƳ  ħ  0C  ǻƘǭƳ  ƷƳ  Ƿ  ǳƴǁ  ǳƴǱƘƽƷ  pH<ĥ  Ǵƛ
 Ƙǵ  ǴǱǸǮǱ ǨǮǕ ǰǽƗ Ƙƛ .ƴǁ Ǽǭ ǻƷƗƳ ǴŬǱ (DR5000 ǨǮǖǩƗƷǸƢƽƳ

 .ƴǲƢƾǵ ǀǱƗǸƱ ǨƛƘǡ ƹǷƷ ĥī Ƙơ
 ǄƱƘǁ ǯƗǸǲǕ Ǵƛ COD ƹƗ Ǜƶƭ ǼǽƗƷƘŧ ǯƗƺǾǭ ǰǾǾǖơ ƠǶƩ
 ǼǩƋ  ƟƘƜǾŧƸơ  ƸǽƘƽ  Ƿ  ƠǱƘƢŨǝƷǸƽ  ÛTPH)  ǼǩƋ  ƳƗǸǭ  ƷǸǊƭ
 ǻǷƘƭ  ťƘƱ  ǻǸǁ Ƿ Ơƾǁ  ƹƗ  ǼǁƘǱ  ƙȆǉƘǝ  ƷƳ  (ƳǸƩǸǭ
 ǻƸǾū  ǳƹƗƴǱƗ  ƷǸǒǲǭ  Ǵƛ  .ƠƽƗ  ǳƴǁ  ǳƳƘǞƢƽƗ  ǼƢǞǱ  ǻƘǵ  ǳƳƷǷƗƸǝ
 ǳƳƘǞƢƽƗ HACH ƠŧƸǁ ǳƳƘǭƋ ǻƘǵ ǧƘǽǷ ƹƗ Ƙǵ ǴǱǸǮǱ COD ƷƗƴǢǭ
 ƷƳ Ǵŧ Ƙǵ ǧƘǽǷ ǰǽƗ Ƙƛ Ƙǵ  ǴǱǸǮǱ CODƷƗƴǢǭ ǻƸǾū  ǳƹƗƴǱƗ .ƴǽƳƸū
 HACH  ǨǮǖǩƗƷǸƢƽƳ  ǠƛƘǎǭ  ÛƴǱƳǸƛ  ċ-ČĨċċ  mg/L  ǯƗƺǾǭ
 ǻƷǷƋƳƸū ƹƗ Ƽř .ƠƽƗ ǳƴǁ ǫƘƪǱƗ DR5000 ǳƘŬƢƽƳ ǌƽǸơ

.ƴǽƳƸū ǫƘƪǱƗ Excel ƷƗƺǝƗ  ǫƸǱ Ƙƛ ǨǾǪƮơ Ƿ Ǵǽƺƪơ ÛƘǵ ǳƳƗƳ

¡UV Řǭȅ -ħ Ûǳƴǲǲŧ ŦǲƱ ƙƋ ǼƩǷƸƱ -Ď Ûǳƴǲǲŧ ŦǲƱ ƙƋ ǻƳǷƷǷ -č ÛǻƷƗƳƸƛ ǴǱǸǮǱ ƸǾǁ -Č) ǳƳƘǞƢƽƗ ƳƷǸǭ ƟǸǪǽƘř ŦǾơƘǮǁ ƫƸǍ :Č ǨŨǁ
(ƺơƷƗǸŧ Ǵǽȅ ǷƳ ǀǁǸř -ē ÛǀǲŧƗǷ ǫƘƪǱƗ ǴǒǞƮǭ -Ē ÛƠǲŬǭ -ĩ ÛŘǭȅ ǴǒǞƮǭ -Ĩ 
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ĥĬĬ

 ǀǲŧƗǷ ƠǕƸƽ ƚǽƗƸǉ ȅǸǮǖǭ ǀǲŧƗǷ ǴƩƷƳ ǰǾǾǖơ ƷǸǒǲǭ Ǵƛ
 ÛǴƢƽǸǾřƘǱ  ƟƘǂǽƘǭƹƋ  ƹƗ  ǳƴǭƋ  ƠƽƳ  Ǵƛ  ƨǽƘƢǱ  ƹƗ  ǳƳƘǞƢƽƗ  Ƙƛ
 Ǵƛ  ǼǱƗƴǾǭ  Ƿ  ƟǸǪǽƘř  ƻƘǾǢǭ  ƷƳ  Ƿ  ǫǷƗƴǭ  ǯƘǽƸƩ ǻƘǵ ǀǽƘǭƹƋ
 ÛǴƢƽǸǾřƘǱ ƟƘǂǽƘǭƹƋ ƹƗ ǨǅƘƭ ǻƘǵ  ǳƳƗƳ ŦǮŧ Ƙƛ .ƴǽƋ  Ǽǭ ƠƽƳ
 ƿǷƷ Ƿ ǻƸǾū  ǧƗƸŬƢǱƗ  ǨǭƘǁ Ƙǵ  ƿǷƷ ǓƗǸǱƗ  ƳƸƛƷƘŧ  Ƙƛ  ƚǽƗƸǉ
 ǳƳƘǞƢƽƗ Ƙƛ ǔƩƗƸǭ ƷƳ ƷǸǒǲǭ ǰǽƗ ǻƗƸƛ .ƳǸǁ  Ǽǭ ǰǾǾǖơ ǨǾƾǱƗƸǞǽƳ
 ÛǌƱ ƚǾǁ ǰǾǾǖơ Ƿ ǀǲŧƗǷ ǴƩƷƳ ǰǾǾǖơ Ǵƛ ǋǸƛƸǭ ƟȅƳƘǖǭ ƹƗ

.(ĤĬ) ƠƽƗ ǴƜƽƘƮǭ ǨƛƘǡ ǀǲŧƗǷ ƠǕƸƽ ƠƛƘƥ

 Ƙǵ  ǴƢǝƘǽ
ǼǽƘǶǲơ Ǵƛ UV ƴǲǽƗƸǝ ƸǾƥƘơ

 ǨǭƘǕ ǰǽƗ ǻƗƺƪǭ ƸǾƥƘơ ǰǾǾǖơ ƠǶƩ ǼǽƘǶǲơ Ǵƛ UV ǀǽƘǭƹƋ.....
 ƠǮƾǡ ƷƳ Ǵŧ ǼƛƘƾř ǻǷƷ Ƹƛ ǀǽƘǭƹƋ .ƴǽƳƸū ǫƘƪǱƗ ǼǽƘǶǲơ Ǵƛ
 Ǵŧ   ǀǽƘǭƹƋ  ǰǽƗ  .ƴǽƳƸū ǫƘƪǱƗ  Ûƴǁ ǳƳƗƳ  ƫƸǁ ǨǾǆǞơ  Ǵƛ  ǨƜǡ
فرايند  کارايي حذف   Ǵŧ  ƳƗƳ  ǯƘǂǱ  ÛƴǾƽƷ  ǫƘƪǱƗ  Ǵƛ  čh  Ɵƴǭ  Ǵƛ

مجزاي Ē/Čħ ،UV % بوده است.

ǰǵƋ ǜǪƢƲǭ ǻƘǵ  ƠǒǪǙ  ƸǾƥƘơ
 ƴǲǽƗƸǝ  Ƹƛ  ǰǵƋ  ǜǪƢƲǭ  ǻƘǵ  ƠǒǪǙ  ƸǾƥƘơ  ǼƽƷƸƛ  ǻƗƸƛ
 ƠǮƾǡ  ƷƳ  Ǵŧ  ǼƛƘƾř  ǻǷƷ  Ƹƛ  Ƙǵ ǀǽƘǭƹƋ  ÛUV/Fe/H2O2

 ƷƗƳ ƙƋ  ǰǵƋ  ǧǸǪƮǭ  .ƴǽƳƸū  ǫƘƪǱƗ  Ûƴǁ  ǳƳƗƳ  ƬǾǉǸơ  ǨƜǡ
 ĥ/Ĩ Ƿ ģ/ħ ¡ģ/Ĥ ¡ģ/ģĥĨ mMǻƘǵ  ƠǒǪǙ ƷƳ (FeSO4.7H2O)
 Ǵƛ ƠǶƩ ǌǾƮǭ ǻƘǭƳ Ƿ pH=Ħ ƷƳ ģ/ħĦM ǯƗƺǾǭ Ǵƛ H2O2 Ƿ
 ƴǲǽƗƸǝ .ƴǽƳƸū ǴǝƘǉƗ ƙƘƾř Ǵƛ ǰǵƋ ǴǲǾǶƛ ƷƗƴǢǭ ǯƳƷǷƋ ƠƽƳ
 ƹƘǙƋ UV Řǭȅ ǯƘǭƹ Ǭǵ ǯƴǁ ǰǁǷƷ Ƿ H2O2 ǯƴǁ ǴǝƘǉƗ Ƙƛ
 ǫƘƪǱƗ  Ɵƴǭ ǧǸǍ ƷƳ ǨƜǡ  ƷƳ ǳƴǁ ƸŧƵ ǨƭƗƸǭ ǼǭƘǮơ  .ƴǽƳƸū
 ƸǾƥƘơ  ƹƗ  ǨǅƘƭ ƨǽƘƢǱ  ĥ ǨŨǁ ƷƳ .ƠƽƗ ǳƴǽƳƸū ǏƘƮǩ ƴǲǽƗƸǝ
 ǳƴǁ ǳƳƗƳ ǯƘǂǱ ǯǸǾƽƗƴǾƾŧƗ ƴǲǽƗƸǝ Ƹƛ ǰǵƋ ǜǪƢƲǭ ǻƘǵ ƠǒǪǙ
 ģ/Ĥ m M ǰǵƋ ƠǒǪǙ ƷƳ COD Ǜƶƭ ǼǽƗƷƘŧ ǰǽƸƢǶƛ .ƠƽƗ
 ǨŨǁ .ƳƷƗƳ ǳƗƸǮǵ  Ǵƛ ƗƷ %ĩĪ/Ħ Ǜƶƭ ǯƘǭƴǱƗƷ Ǵŧ ƴƢǝƗ  Ǽǭ ǟƘǞơƗ
 ƷƘŧ   Ǵƛ  ǼǖǾƜǍ  ƙƘƾř  ǻƗƸƛ  Ǵŧ  ƠƽƗ  ƠǾǖǡƗǷ  ǰǽƗ  ǻƘǽǸū  (Ĥ)
 ǀǽƗƺǝƗ ƸƛƗƸƛ ǷƳ Ǵƛ ǰǵƋ ƠǒǪǙ ǯƗƺǾǭ ƸūƗ ÛǠǾǢƮơ ǰǽƗ ƷƳ ǴƢǝƷ
 ĕĩĦ/ī Ǵƛ Ƿ ƴƛƘǽ  Ǽǭ ǀǵƘŧ ÛƷǸǆơ ƼŨǕƸƛ Ǜƶƭ ǯƗƺǾǭ ƴƛƘǽ
 ¡ģ/Ĥ m M ƠǒǪǙ ƙƘƲƢǱƗ ƠƮǅ ƹƗ ǯƘǲǾǮǍƗ ǻƗƸƛ Ƿ ƴƽƷ Ǽǭ

 UV/Fe/H2O2 ƴǲǽƗƸǝ ƷƳ COD ǀǵƘŧ Ƹƛ ǰǵƋ ƠǒǪǙ ƟƗƸǾǾǚơ ƸƥƗ :ĥǨŨǁ
(UV=ħģģ w ¡H2O2= ģ/ħĦ mol¡pH=Ħ ,COD0 =Ħīīģ -ħĨģģ mg/L)
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Ħģģ

 ǳƴǵƘǂǭ Ƿ ƴǽƳƸū ǳƳƘǞƢƽƗ ƺǾǱ ĥ/Ĩ m M Ǽǲǖǽ ƠǒǪǙ ƸƛƗƸƛ Ĩ ƹƗ
.ƠǝƘǽ ǀǵƘŧ ĕ ĩĦ Ǵƛ Ǜƶƭ ƴǅƷƳ Ǵŧ ƴǁ

H2O2 ǜǪƢƲǭ ǻƘǵ  ƠǒǪǙ ƸǾƥƘơ
 ƴǲǽƗƸǝ ǻǷƷ Ƹƛ H2O2 ǜǪƢƲǭ ǻƘǵ  ƠǒǪǙ ƸǾƥƘơ ǼƽƷƸƛ ƷǸǒǲǭ Ǵƛ
 ǨƜǡ ƠǮƾǡ ƷƳ Ǵŧ ǼƛƘƾř ǻǷƷ Ƹƛ Ƙǵ ǀǽƘǭƹƋ ÛUV/Fe/H2O2

 ǴǲǾǶƛ  ǰǵƋ  ƠǒǪǙ  .ƴǽƳƸū  ǫƘƪǱƗ  Ûƴǁ  ǳƳƗƳ  ƫƸǁ  ǨǾǆǞơ  Ǵƛ
 ƷǸƢŧƗƷ Ǵƛ ƳǸƛ ǳƴǭƋ ƠƽƳ Ǵƛ ǨƜǡ ǻƘǵ ǀǽƘǭƹƋ ƹƗ Ǵŧ ģ/Ĥ m µ
 ƷƳ  ģ/ħĦ Ƿ  ģ/Ħħ  ¡ģ/ĥµ  ǻƘǵ  ƠǒǪǙ  ƷƳ  H2O2  .ƴǽƳƸū  ǴǝƘǉƗ
 H2O2 ǴǲǾǶƛ ƷƗƴǢǭ ǯƳƷǷƋ ƠƽƳ Ǵƛ ƠǶƩ ǌǾƮǭ ǻƘǭƳ Ƿ pH=Ħ
 ǰǁǷƷ Ƿ H2O2 ǯƴǁ ǴǝƘǉƗ Ƙƛ ƴǲǽƗƸǝ .ƴǽƳƸū ǴǝƘǉƗ ƙƘƾř Ǵƛ
 ǳƴǁ ƸŧƵ ǨƭƗƸǭ ǼǭƘǮơ .ƴǽƳƸū ƹƘǙƋ UV Řǭȅ ǯƘǭƹ Ǭǵ ǯƴǁ
 ǰǽƸƢǶƛ  .ƠƽƗ  ǳƴǽƳƸū ǏƘƮǩ  ƴǲǽƗƸǝ  ǫƘƪǱƗ  Ɵƴǭ ǧǸǍ ƷƳ ǼǪƜǡ
 ƷƳ Ƿ (ģ/Ĥ m µ)  ǰǵƋ ǴǲǾǶƛ  ǌǽƗƸǁ ƷƳ COD Ǜƶƭ ǼǽƗƷƘŧ
 ĕĩĪ/Ħ Ǜƶƭ ǯƘǭƴǱƗƷ Ǵŧ ƴƢǝƗ  Ǽǭ ǟƘǞơƗ H2O2¡ģ/ħĦmol  ƠǒǪǙ

.(Ħ ǨŨǁ) ƳƷƗƳ ǧƘƜǱƳ Ǵƛ ƗƷ
pH ƟƗƸǾǾǚơ ƸǾƥƘơ

UV/  ƴǲǽƗƸǝ  ǻǷƷ  Ƹƛ  pH  ƟƗƸǾǾǚơ  ƸǾƥƘơ  ǼƽƷƸƛ  ƠǶƩ  Ǵƛ
 ǴǭƗƳƗ ǻƹƘƛ Ƙơ ǻƴǾƽƗ pH ǳƳǷƴƮǭ ƷƳ Ƙǵ ǀǽƘǭƹƋ ÛFe/H2O2

 Ƿ  ģ/Ĥ  m  M  ƚǾơƸơ  Ǵƛ  ǴǲǾǶƛ  H2O2  Ƿ  ǰǵƋ  ƠǒǪǙ  .ƴǲƢǝƘǽ
 ǴǝƘǉƗ ƙƘƾř Ǵƛ ǨƜǡ Ƙǵ ǀǽƘǭƹƋ ƹƗ ǳƴǭƋ ƠƽƳ Ǵƛ ģ/ħĦ mol
 ǳƳǷƴƮǭ  Ď  ƹƗ  pH  ǳƳǷƴƮǭ  ǰǽƸƢǶƛ  ǰǾǾǖơ  ƠǶƩ  Ƿ  ƴǽƳƸū
 ƹƗ Ħ Ǵƛ ƙƘƾř pH ǯƴǱƘƽƷ ǻƗƸƛ .ƴǽƳƸū ǳƳƘǞƢƽƗ ĤģǷ Ī ÛĎ
 ǻƘǵ ǳƳǷƴƮǭ Ǵƛ pH  ǯƴǱƘƽƷ ƠǶƩ ǷĦ  µ  ŦǽƷǸǞǩǸƽ ƴǾƽƗ
 Ƙƛ  ƴǲǽƗƸǝ  .ƴǁ  ǳƳƘǞƢƽƗ  ĤģM¡  NaOH  ǧǸǪƮǭ  ƹƗ  Ĥģ  Ƿ  Ī
 ƹƘǙƋ UV Řǭȅ ǯƘǭƹ Ǭǵ ǯƴǁ ǰǁǷƷ Ƿ H2O2 ǯƴǁ ǴǝƘǉƗ
 ǰǵƋ ǴǲǾǶƛ ǌǽƗƸǁ ƷƳ COD Ǜƶƭ ǯƘǭƴǱƗƷ ǰǽƸơȅƘƛ .ƴǽƳƸū
 ǻƴǾƽƗ  pH  ƷƳ  Ƿ  (ģ/ħĦ  µ)  H2O2  ǴǲǾǶƛ  Ƿ  (ģ/Ĥ  µm)
 Ǵƛ  ƗƷ  ĕ  ĩĪ/Ħ  Ǜƶƭ  ǯƘǭƴǱƗƷ  Ǵŧ  ƴƢǝƗ  Ǽǭ  ǟƘǞơƗ  Û(pH=Ħ)

.(ħ ǨŨǁ) ƳƷƗƳ ǧƘƜǱƳ
ǀǲŧƗǷ ƠǕƸƽ ƠƛƘƥ Ƿ ǀǲŧƗǷ ǴƩƷƳ ǰǾǾǖơ

UV/Fe/  ƴǲǽƗƸǝ  ƷƳ  COD  Ǵǽƺƪơ  ǯƗƺǾǭ  ǼƽƷƸƛ  ƷǸǒǲǭ  Ǵƛ
 ǴƩƷƳ Ǭǵ Ƿ ǧǷƗ ǴƩƷƳ ƠǩƘƭ ƷƳ Ǭǵ ǀǲŧƗǷ ŦǾƢǲǾƽ ÛH2O2

 Ǵƛ ƷǸŧƶǭ ƴǲǽƗƸǝ Ĩ ǨŨǁ ǠƛƘǎǭ .ƠǝƸū ƷƗƸǡ ǼƽƷƸƛ ƳƷǸǭ ǫǷƳ
 ǼǲƮǲǭ ǬǾƽƸơ ƗƸǽƹ .ƠƽƗ Ƹơ  ŦǽƳƺǱ ǫǷƳ ǴƩƷƳ ǀǲŧƗǷ ŦǾƢǲƽ
 min ǯƘǭƹ ƷƳ COD ǳƴǱƘǭ ǼǡƘƛ ǯƗƺǾǭ Ǵƛ ƠƜƾǱ 1/C ƟƗƸǾǾǚơ

 .ƠƽƗ ǼǎƱ ǯƘǭƹ ǨƛƘǢǭ ƷƳ ċ -Ĥĥģ

 UV/Fe/H2O2 ƴǲǽƗƸǝ ƷƳ COD ǀǵƘŧ Ƹƛ H2O2 ƠǒǪǙ ƟƗƸǾǾǚơ ƸƥƗ :ĦǨŨǁ
(UV=ħģģ w ,(FeSO4.7H2O)opt= ģ/Ĥ mM ,(pH)opt=Ħ)
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ĦģĤ

 ǴƩƷƳ ǀǲŧƗǷ ŦǾƢǲǾƽ ǳƴǲǵƳ ǯƘǂǱ Ǵŧ ĩ ǨŨǁ ƷƳ Ǵŧ ǼǩƘƭ ƷƳ
 ƹƗ ǯƘǭƹ ǨƛƘǢǭ ƷƳ ln (C/C0) ƟƗƸǾǾǚơ ǼǲƮǲǭ ǬǾƽƸơ ,ƠƽƗ ǧǷƗ

 .ƴǲŧ  ǼǮǱ ǻǷƸǾř ǬǾǢƢƾǭ ȆǭƘŧ ǌƱ Ŧǽ

 ƤƮƛ
 ǨǾŨǂơ Ǵŧ ƠƽƗ ǯƋ ƹƗ ǼŧƘƭ ǴƢǝƸū ǫƘƪǱƗ ǻƘǵ ǀǽƘǭƹƋ ƨǽƘƢǱ.....
 ƳƸƛƷƘŧ Ƙƛ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǨǾƾŧǷƷƴǾǵ ǻƘǵ  ǧƘŨǽƳƗƷ

:ƳƸǽƶř  Ǽǭ ǫƘƪǱƗ Ƹǽƹ ǴǩƳƘǖǭ ǠƜǍ Fe(II)

Fe+2+H2O2→Fe+3+OH_+HO0

 Ƿ  ǼǝƘǉƗ  ǨǾƾŧǷƷƴǾǵ ǻƘǵ  ǧƘŨǽƳƗƷ  ǨǾŨǂơ ƤǕƘƛ  UV  ǀƛƘơ
 Ǵƛ  .ƳƳƸū  Ǽǭ  Fe(II)  ǻƘǾƭƗ  Ƙƛ  Fe(II)  ƠƾǾǩƘơƘŧ  ǀƱƸšƹƘƛ
 Ƹơ ǔǽƸƽ ǀǲŧƗǷ Ƿ ƴƛƘǽ  Ǽǭ ǀǽƗƺǝƗ Fe(II) ƠǒǪǙ ƠǪǕ ǰǾǮǵ
 ƸǾƥƘơ  ǬƢƾǾƽ  ƷƳ  ǰǵƋ  ǴǾǩǷƗ  ƠǒǪǙ  .(ĥģǷĤħ)  ƳǸǁ  Ǽǭ  ǫƘƪǱƗ
 Ǜƶƭ  ǼǽƗƷƘŧ  ǰǽƸƢǶƛ  .ƳƷƗƳ  COD  Ǜƶƭ  ǯƗƺǾǭ  ƷƳ  ǼǽƗƺƾƛ
 Ǜƶƭ ǯƘǭƴǱƗƷ Ǵŧ ƴƢǝƗ Ǽǭ ǟƘǞơƗ ģ/Ĥ mM ǰǵƋ ƠǒǪǙ ƷƳ COD
 ƷƗƴǢǭ ǰǽƗ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƚǾơƸơ ǰǽƴƛ .ƳƷƗƳ ǳƗƸǮǵ  Ǵƛ ƗƷ ĕĩĪ/Ħ
 ƹƗ ǼƩǷƸƱ ƙƘƾř Ƴƴƪǭ ǴǾǞǆơ Ǵƛ ǻƹƘǾǱ ÛƴǲǽƗƸǝ ƷƳ ǰǵƋ ǴǲǾǶƛ
 ƸǽƳƘǢǭ ǻǷƘƭ ƙƘƾř ǔǝƳ ǼǎǾƮǭ Ơƾǽƹ ǰǾǱƗǸǡ ƠǽƘǕƷ ǏƘƮǩ
 Ƹƛ  ǰǵƋ ǻƘǵ  ǯǸǽ ǔǝƳ ƹƘƪǭ ƴƭ ƗƸǽƹ .ƳǸƛ  ƴǵƗǸƲǱ ǰǵƋ ǻȅƘƛ
 ǰǽƗ ƹƗ Ǵŧ ƠƽƗ ģ/ĥĪ mM  ÛǼǪƮǭ ǼǎǾƮǭ Ơƾǽƹ ǯǸǱƘǡ ǠƜǍ

 ƠǾǖǡƗǷ  ǰǽƗ  ǻƘǽǸū  ĥ  ǨŨǁ  .(ĥĤ)  ƠƽƗ  ǳƳǸǮǲǱ  ƹǷƘƪơ  ƴƭ
 ƸūƗ  ÛǠǾǢƮơ ǰǽƗ  ƷƳ ǴƢǝƷ ƷƘŧ  Ǵƛ  ǼǖǾƜǍ ƙƘƾř ǻƗƸƛ  Ǵŧ ƠƽƗ
 ƼŨǕƸƛ Ǵǽƺƪơ ǯƗƺǾǭ ƴƛƘǽ ǀǽƗƺǝƗ ƸƛƗƸƛ ǷƳ Ǵƛ ǰǵƋ ƠǒǪǙ ǯƗƺǾǭ
 ǯƘǲǾǮǍƗ  ǻƗƸƛ  Ƿ  ƴƽƷ Ǽǭ  ĕĩĦ/ī  Ǵƛ  Ƿ  ƴƛƘǽ  Ǽǭ  ǀǵƘŧ  ÛƷǸǆơ
 ǳƳƘǞƢƽƗ  ƺǾǱ  ƠǒǪǙ ƸƛƗƸƛ  Ĩ ƹƗ  Ûģ/Ĥ ƠǒǪǙ ƙƘƲƢǱƗ  ƠƮǅ ƹƗ
 ǴƢǝƘǽ  ǀǵƘŧ  ĕĩĦ  Ǵƛ  Ǜƶƭ ƴǅƷƳ  Ǵŧ  ƴǁ ǳƴǵƘǂǭ  Ƿ  ƴǽƳƸū
 ƟƷǷƴŧ ÛǰǵƋ ƸƢǂǾƛ ǀǽƗƺǝƗ Ƙƛ Ǵŧ ƠƽƗ ǰǽƗ ƸǭƗ ǰǽƗ ƠǪǕ .ƠƽƗ
 ǯƘǽƘǮǱ ǳƸǾơ ǻƸƩƋ ŪǱƷ Ǵƛ Ǵŧ ƙƘƾř ƷƳ ǰǵƋ ŪǱƷ ƹƗ ǨǅƘƭ
 ƺǾǩǸƢǝ  ǻƗƸƛ  ƹƘǾǱ  ƳƷǸǭ  UV  ǸơƸř  ƙƶƩ  ǔǱƘǭ  ÛƠƽƗ  ǳƴǽƳƸū
 ǻƘǵ  ǧƘŨǽƳƗƷ Ƴƴƪǭ ƚǾŧƸơ ƤǕƘƛ ƳƗƹƘǭ ǰǵƋ ǰǾǲš Ǭǵ .ƳǸǁ  Ǽǭ
 (HO0) ǧƘŨǽƳƗƷ Ƙƛ Fe(II) ƳƷǸǭ ǰǽƗ ƷƳ .ƳǸǁ  Ǽǭ ǨǾƾŧǷƷƴǾǵ
 ǴǾǩǷƗ  H2O2  ƠǒǪǙ  .(ĥģ)  ƴǵƳ  Ǽǭ  ǀǲŧƗǷ  ǳƴǱƸǾū  ǯƗǸǲǕ  Ǵƛ
 COD Ǜƶƭ Ƿ ǼǩƋ ƟƘƜǾŧƸơ ǯǸǾƽƗƴǾƾŧƗ ǀǲŧƗǷ ǫƘƪǱƗ ƠǶƩ
 ǼǝƸǆǭ  H2O2  ƠǒǪǙ  ǴšƸǵ  .ƠƽƗ  ƠǾǮǵƗ  Ƙƛ  ƷƘǾƾƛ  ƙƘƾř
 ǀǽƗƺǝƗ .ƠǝƘǽ ƴǵƗǸƱ ǀǵƘŧ ƺǾǱ Ǜƶƭ ǯƘǭƴǱƗƷ ÛƴǁƘƛ Ƹơ  ǰǾǽƘř
 ǼǩƋ ƳƗǸǭ ǻƷǸǱ Ǵǽƺƪơ ÛǀǲŧƗǷ ǌǾƮǭ Ǵƛ ÛH2O2 ǴǾǩǷƗ ƠǒǪǙ
 ƴƢǝƘ Ǿǭ ǟƘǞơƗ ǼǲǾǖǭ ǴǎǢǱ Ƙơ ǀǽƗƺǝƗ ǰǽƗ ǴƢƜǩƗ .ƴǵƳ  Ǽǭ ǀǽƗƺǝƗ ƗƷ
 ƳƗǸǭ ǼŨǾƢǾǩǸƢǝ Ǵǽƺƪơ ǻƗƸƛ ǼǖǱƘǭ ƳǸƱ H2O2 ƴǖƛ Ǵƛ ǯƋ ƹƗ Ƿ
 ǯƗǸǲǕ Ǵƛ ƳǸƱ ÛƸơȅƘƛ ƸǽƳƘǢǭ ƷƳ H2O2 ƗƸǽƹ .ƳƳƸū  Ǽǭ ǧƴƜǭ ǼǩƋ
 .(ĥģǷĥĥ) ƴǲŧ  Ǽǭ ǨǮǕ ƳƗƹƋ ǧƘŨǽƳƗƷ (ǳƴǲǲŧ ǔǮƩ) ǳƴǲǲŧ  ǛƸǆǭ
 ƟȅƳƘǖǭ .ƴƛƘǽ  Ǽǭ ǀǵƘŧ ǻƴǾǩǸơ ƳƗƹƋ ǧƘŨǽƳƗƷ ƠǒǪǙ ǰǽƗƸƛƘǲƛ

UV/Fe/HĥOĥ ƴǲǽƗƸǝ ƷƳ COD ǀǵƘŧ Ƹƛ pH ƟƗƸǾǾǚơ ƸƥƗ :ħ ǨŨǁ
(UV=ħģģ w ,(FeSO4.7H2O)opt= ģ/Ĥ mM ,(H2O2)opt=ģ/ħĦ  mol)
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Ħģĥ

:ƴǲƢƾǵ ǓǸǉǸǭ ǰǽƗ ƸƢǶƛ ǻƘǽǸū Ƹǽƹ
HO0+H2O2→H2O+HO0

2

2HO0
2→H2O2+O0

2

 Ƿ ǴƢǝƷ ƷƘŧ Ǵƛ  ƠǱƘƢŨǝƷǸƽ ǓǸǱ ÛťƘƱ ǓǸǱ ƴƽƷ  Ǽǭ ƸǒǱ Ǵƛ  Ƿ
 ƷƳ  ƷƗƶūƸǾƥƘơ  ǻƘǵƸƢǭƗƷƘř  ƹƗ  ǀǽƘǭƹƋ  ƳƷǸǭ  ƙȆǉƘǝ  ƟƷǷƴŧ
 ƨǽƘƢǱ .ƠƽƗ ƴǾƾŧƗƸř Ƿ ǰǵƋ ƹƘǾǱ ƳƷǸǭ ƸǽƳƘǢǭ Ƿ Ǜƶƭ ǯƘǭƴǱƗƷ
 Ǵŧ  ƳƗƳ  ǯƘǂǱ  ǴƛƘǂǭ  ƟƘǢǾǢƮơ  ƨǽƘƢǱ  Ƙƛ  ǴƾǽƘǢǭ  ƷƳ  ǠǾǢƮơ  ǰǽƗ
 ƴǲǽƗƸǝ ÛƳǸǁ  Ǽǭ ǳƳƘǞƢƽƗ ƠǱƘƢŨǝƷǸƽ ǯƗǸǲǕ Ǵƛ īģ ǰǾǽǸơ ƹƗ ǼƢǡǷ
 ƗƷ  ǨǅƘƭ ƙȆǉƘǝ COD ƹƗ  ĕĩĪ/Ħ Ƙơ ƠƽƗ ƷƳƘǡ ǯǸƢǲǝǸƢǝ
 ǯƗƺǾǭ ǼƽƷƸƛ ƠǶƩ ǠǾǢƮơ ǰǽƗ ƷƳ ǰǮǉ ƷƳ .ƴǵƳ  Ǽǭ ǀǵƘŧ
 ǼǩƘƭ ƷƳ .ƠƽƗ ǳƴǁ ǳƳƘǞƢƽƗ ǄƱƘǁ ǯƗǸǲǕ Ǵƛ COD ƹƗ ÛǛƶƭ
 Ǵƛ Ǜƶƭ ƴǅƷƳ ÛƳǸǁ  Ǽǭ ƸŧƵ Ǵŧ ǼơƘǢǾǢƮơ ƹƗ ǻƷƘǾƾƛ ƷƳ Ǵŧ
 ǰǽƗ Ǵƛ ǴƩǸơ Ƙƛ ǼǩǷ ƠƽƗ ǼƢǞǱ ƟƘƜǾŧƸơ Ǵƛ ǋǸƛƸǭ ǳƴǭƋ ƠƽƳ
 ťƘƱ ǌǾƮǭ ƷƳ ƺǾǱ ǼǩƋ ƳƗǸǭ ƸŬǽƳ Ƿ ƠǱƘƢŨǝƷǸƽ ǳƴǱƘǭ ǼǡƘƛ Ǵŧ
 ǼǽƗƷƘŧ ǼƽƷƸƛ ƠǶƩ ǻƸơ  ƚƽƘǲǭ ǄƱƘǁ COD ÛƴǱƷƗƳ ƳǸƩǷ

.ƠƽƗ ƴǲǽƗƸǝ
 ǻǷƷ  Ƹƛ  ĥģģĨ  ǧƘƽ  ƷƳ  Kang  Ƿ  Hua  Ǵŧ  ǻƗ  ǴǖǩƘǎǭ  ǠƜǍ
 ǻƘǵ  ǰƛƸŧǷƷƴǾǵ  ǻǷƷ  Ƹƛ  ǴƢǝƸǂǾř  ǼǽƘǾǮǾǁ  ǯǸǾƽƗƴǾƾŧƗ
 Ǵǽƺƪơ  ÛƴǱƳƗƳ  ǫƘƪǱƗ  ťƘƱ  ǻƘǵ  ǬƢƾǾƽ  ƷƳ  ƳǸƩǸǭ  ŦǾơƘǭǷƷƋ
 ƙƘǙǷƳ  ǻǸƢƮǭ  ǴƢƾƛ  ǻƘǵƷǸƢŧƗƷ  ƷƳ  ƗƷ  ǯǸƢǲǝ  ǌƽǸơ  BTX
 ¡čmM ¡Fe2+ ƠǒǪǙ Ǵƽ ƹƗ ǠǾǢƮơ ǰǽƗ ƷƳ .ƴǱƳǸǮǱ ǼƽƷƸƛ ťƘƱ
 ǳƳƘǞƢƽƗ Ħģģ Ƿ ĤĨģ ¡Ħģ mM ¡H2O2 ƠǒǪǙ Ǵƽ Ƿ Ĥģ Ƿ Ĩ

 ƠǒǪǙ ǷĦh  ǯƘǭƹ Ɵƴǭ ƷƳ BTX Ǜƶƭ ǌǽƗƸǁ ǰǽƸƢǶƛ .ƴǽƳƸū
 Ǜƶƭ ǯƘǭƴǱƗƷ Ǵŧ ƳƗƳ ƯƷ Ĥģ mM ¡Fe2+ Ƿ Ħģģ mM ¡H2O2

 Osvaldo ǌƽǸơ Ǵŧ ǻƗ  ǴǖǩƘǎǭ ƷƳ .(ĥĦ) ƠǁƗƳ Ǽř ƷƳ ƗƷ ĕĬĪ
 ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ƳƸƛƷƘŧ ǻǷƷ Ƹƛ ǯƗƷƘŨǮǵ Ƿ Chiavone-Filho
 ǫƘƪǱƗ ĥģģĩ ǧƘƽ ƷƳ ǧƺǽƳ Ǵƛ ǳƳǸǩƋ ǻƘǵ  ƙȆǉƘǝ ǴǾǞǆơ ƠǶƩ
 Ƿ Ĩ-ĥģģ mM ƚǾơƸơ Ǵƛ ǰǵƋ Ƿ H2O2 ǻƘǵ  ƠǒǪǙ ƹƗ  ÛƠǝƸū
 Ƿ ģ/Ĥ mM ǰǵƋ ǴǲǾǶƛ ƷƗƴǢǭ Ƿ ƴǽƳƸū ǳƳƘǞƢƽƗ Ĥ-ģ/ģĤ mM
 ǌǽƗƸǁ ƠƮơ Ǵŧ ƴǽƳƸū ǰǾǾǖơ Ĩģ Mm   ǯţƷƴǾǵƴǾƾŧƗƸř ǴǲǾǶƛ
 Ǵƛ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ŦǮŧ Ƙƛ ĕĬĬ ǻƹƘƽ ǼǱƴǖǭ ǯƘǭƴǱƗƷ ƷǸŧƶǭ
 ǯǸƢǲǝ  ƴǲǽƗƸǝ  ǻƗƸƛ  ǀǲŧƗǷ  ǌǾƮǭ  pH  ƸǾƥƘơ  .(ĥĤ)  ƴǭƋ  ƠƽƳ
 ǰǽƸƢǶƛ Ûħ ǨŨǁ ƷƳ ǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ ǠƜǍ .ƳƷƗƳ ǼǽƗƺƾƛ ǀǢǱ
 pH  ǴšƸǵ  Ƿ  ƠƽƗ  ǻƴǾƽƗ  pH  ƷƳ  ǯǸƢǲǝ  ƠǾǩƘǖǝ  ǳƳǷƴƮǭ
 ÛǼƢǞǱ  ƟƘƜǾŧƸơ  Ǜƶƭ  ǼǽƗƷƘŧ  ÛƴƛƘǽ  Ǽǭ  ǀǽƗƺǝƗ  ǀǲŧƗǷ  ǌǾƮǭ
 Ƙƛ -Ĥ :ƠƽƗ ǬǶǭ ǓǸǉǸǭ ǷƳ ÛƸǭƗ ǰǽƗ ǨǾǩƳ .ƴǲŧ  Ǽǭ ƗƴǾř ǀǵƘŧ
 ǳƳƸŧ ƙǸƽƷ ƴǾƾŧǷƷƴǾǵ ƟƷǸǅ Ǵƛ ǰǵƋ ÛǌǾƮǭ pH ǀǽƗƺǝƗ
 ǨƱƗƴơ ƸǭƗ ǰǽƗ ƷƳ Ƿ ƳǸǁ Ǽǭ UV ǀƛƘơ ǧƘǢƢǱƗ ǀǵƘŧ ƚƜƽ Ƿ
 Ƙƛ -ĥ   .ƴǁ ƴǵƗǸƱ ƳƘƪǽƗ ǼǞǕƘǊǭ ƟƷǷƴŧ ƗƸǽƹ ƴǲŧ Ǽǭ ƳƘƪǽƗ
 ƗƴǾř ǀǵƘŧ ƷƘǾƾƛ H2O2 ǼūƴǲǲŧƴǾƾŧƗ ƠǾǅƘƱ ÛpH ǀǽƗƺǝƗ
 .ƳƳƸū  Ǽǭ ǨǽƴƜơ ƙƋ Ǵƛ H2O2 ÛƸơȅƘƛ Ƿ pH=Ĥģ ƷƳ ƗƸǽƹ Ûƴǲŧ  Ǽǭ
 ĥģĤģ ǧƘƽ ƷƳ Ǵŧ ƺǾǱ ǯƗƷƘŨǮǵ Ƿ Raquel F. PupoNogueira
 Ƙƛ ťƘƱ ǻǸǁ Ƿ Ơƾǁ ƹƗ ǨǅƘƭ ƙƘƾř ǴǾǞǆơ Ƿ ťƘƱ ƫȆǅƗ ǻǷƷ Ƹƛ
 ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ǌƽǸơ TritonX-100 (TX-Ĥģģ) ƠǱƘƢŨǝƷǸƽ

UV/Fe/H2O2   ǬƢƾǾƽ ǌƽǸơ COD ǀǵƘŧ ƷƳ ǀǲŧƗǷ ǴƩƷƳ ǰǾǾǖơ :Ĩ ǨŨǁ
(UV=ħģģ w ,(FeSO4.7H2O)opt= ģ/Ĥ mµ ,(H2O2)opt=ģ/ħĦ  mol ,(pH)opt=Ħ)
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ĦģĦ

 ƠǶƩ ƗƷ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ pH ǳƳǷƴƮǭ ÛƴǱƳƗƳ ǫƘƪǱƗ ǻƗ  ǴǖǩƘǎǭ
 PupoNogueira .(ĤĦ) ƴǱƳǸǮǱ ƿƷƗƺū ĥ/ī ÛǨǾǽǷƹƘū Ǜƶƭ
 Ơƾǽƹ ǬǾǵƘǞǭ ǻǷƷ ĥģģī ǧƘƽ ƷƳ Ǵŧ ǼƽƷƸƛ ƷƳ ǯƗƷƘŨǮǵ Ƿ
 ƷƗƴǢǭ  ÛƴǱƳƗƳ  ǫƘƪǱƗ  ǯǸƢǲǝ  ƴǲǽƗƸǝ  ǌƽǸơ  ťƘƱ ƫȆǅƗ ǼǎǾƮǭ
 ƴǲƢƾǱƗǸơ Ƿ ƴǲƢǝƸū ƸǒǱƷƳ ĥ/Ĩ -Ĩ ǯǸƢǲǝ ƴǲǽƗƸǝ ǻƗƸƛ ƗƷ pH ǴǲǾǶƛ
 ƷƳ ƺǾǱ ǯƗƷƘŨǮǵ Ƿ J. Watts .(Ĥī) ƴǲǽƘǮǱ Ǜƶƭ ƗƷ ǧƺǽƳ ĕīģ
 ǳƳǸǩƋ  ǻƘǵ  ťƘƱ ǴǾǞǆơ  ǻǷƷ  Ƹƛ  ĥģģģ  ǧƘƽ  ƷƳ  Ǵŧ  ǻƗ  ǴǖǩƘǎǭ
 ÛƴǱƳƗƳ ǫƘƪǱƗ ÛǯǸƢǲǝ ǳƴǁ ƫȆǅƗ ƴǲǽƗƸǝ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ǰǽƺǲƛ Ǵƛ
 .(ĥħ) ƴǲǽƘǮǱ Ǜƶƭ pH=Ħ ƷƳ ƗƷ BTX ĕĬĨ ƹƗ ǀǾƛ ƴǲƢƾǱƗǸơ

 UV/Fe/H2O2  ƴǲǽƗƸǝ  ǼƽƷƸƛ  ƷƳ  Kavitha  Ƿ  Palanivelu
 Ɵƴǭ ƷƳ ƗƷ ǨǲǝǷƸƢǾǱ ǻƳ ħ Ƿ ĤĬīÛĥ/ī mg/L Ǵǽƺƪơ ǯƘǭƴǱƗƷ
 ƴǱƳǸǮǱ ƿƷƗƺū ĕĬĦ ǯƗƺǾǭ Ǵƛ ÛpH=Ħ ƷƳ Ƿ Ī/Ħģ min ǯƘǭƹ
 ƳǸƜǶƛ  ǻƗƸƛ  ǯǸƢǲǝ  ƴǲǽƗƸǝ  ƹƗ  ǯƗƷƘŨǮǵ  Ƿ  Farrokhi  .(ĥĨ)
 .ƴǱƳƸŧ  ǳƳƘǞƢƽƗ  (TCP)  ǨǲǝǷƸǪŧ  ǻƸơ  ĩ  ¡ħ  ¡ĥ  ǻƸǽƶř  Ǵǽƺƪơ
 ǯǸƢǲǝ  ƠǒǪǙ  ǴǲǾǶƛ  ƷƳ  Ǵŧ  ǴƢƾƛ  ǬƢƾǾƽ  Ŧǽ  ƷƳ  ǀǽƘǭƹƋ
 Ɵƴǭ ƷƳ ÛĦ ƚƽƘǲǭ pH Ƿ (Fe+2=ĩ mM Ƿ H2O2=Ĥ/ī mM)

.(ĥĩ) ƴǽƳƸū Ǵǽƺƪơ TCP ƹƗ ĕĬĬ ¡ Ĥģ min  ǯƘǭƹ
 ǻǷƘƭ  ǧǸǪƮǭ  ǻƸǾūƷƗƸǡ  Ǵŧ  ƴǵƳ  Ǽǭ  ǯƘǂǱ  ǀǽƘǭƹƋ  ƨǽƘƢǱ
 ƷƳ ǼǮŧ ƷƘǾƾƛ ƸǾƥƘơ  ǼǽƘǶǲơ  Ǵƛ  UV  ǀƛƘơ  ǇƸǖǭ ƷƳ  TPH
 ǷOsvaldo  ÛǳƴǭƋ ƠƽƳ Ǵƛ ƨǽƘƢǱ ƴǾǽƘơ ƷƳ .ƳƷƗƳ COD Ǜƶƭ
 ƸǒǱ ƷƳ ǌǽƗƸǁ ƠƮơ ǧƺǽƳ Ǵǽƺƪơ ǻƗƸƛĥģģĩ ǧƘƽ ƷƳ ǯƗƷƘŨǮǵ
 ǳƳƘǞƢƽƗ  ƘǶǲơ  UV  ƹƗ  Ǵŧ  ǼǭƘŬǲǵ ÛƳǸƱ ǴǖǩƘǎǭ  ƷƳ  ǳƴǁ ǴƢǝƸū

 ƹƗ  ǳƳƘǞƢƽƗ  ǨǾǩƳ  Ǵƛ  Ǵŧ  ƴǱƴǾƽƷĕĥī  Ǜƶƭ  ƴǅƷƳ  Ǵƛ  ÛƴǱƳƸŧ
 ƸơȅƘƛ ƨǽƘƢǱ ÛǧǸǪƮǭ ƷƳ ƟƷǷƴŧ ƳǸƩǷ ǫƴǕ Ƿ ŦǾƢƢǲƽ ƙƘƾř
 ǴƢǝƸū ƷƘŧ   Ǵƛ ǻƘǵƴǲǽƗƸǝ ƸǽƘƽ ƹƗ Ǵŧ ǼƪǽƘƢǱ ǨƛƘǢǭ ƷƳ ǼǩǷ ǳƳǸƛ
 ǻƗ  ǴǒƭȆǭ  ǨƛƘǡ  ƷƗƴǢǭ  ÛƠƽƗ  ǳƴǽƳƸū  ǨǅƘƭ  ÛǛƶƭ  ƠǶƩ

 .(ĥĤ) ƠƾǾǱ
 ÛǀǲŧƗǷ ƠǕƸƽ ƠƛƘƥ ǳƴǲǵƳ ǯƘǂǱ ǌƱ ƚǾǁ Ƹǽƹ ǴǩƳƘǖǭ ǠƜǍ Ƹƛ
 .ƳǸǁ  Ǽǭ ǜǽƸǖơ ǫǷƳ ǴƩƷƳ ǀǲŧƗǷ ǻƗƸƛ ǴǩƳƘǖǭ ǰǽƗ .ƠƽƗ k
 Ƹǽƹ ǴǎƛƗƷ ǠƜǍ ǯƘǭƹ Ƙƛ ƙƘƾř ƹƗ COD Ǜƶƭ ǀǲŧƗǷ ǰǽƗƸƛƘǲƛ

 :ƳǸǁ  Ǽǭ ǯƘǾƛ

 ǀǲŧƗǷ ŦǾƢǲƽ ƹƗ COD Ǜƶƭ ǴƢǝƸū ǫƘƪǱƗ ƟƘǂǽƘǭƹƋ ƻƘƽƗƸƛ
 Ƿ  Farrokhi  ǌƽǸơ  Ǵŧ  ǻƗ  ǴǖǩƘǎǭ  .ƴǲŧ  Ǽǭ  ǻǷƸǾř  ǫǷƳ  ǴƩƷƳ
 Ƹƛ  ǯǸƢǲǝ  ǯǸǾƽƗƴǾƾŧƗ  ƟƘǾǅǸǆƱ ǼƽƷƸƛ ǴǲǾǭƹ ƷƳ ǯƗƷƘŨǮǵ
 ǴƪǾƢǱ Ûƴǁ ǫƘƪǱƗ ĥģģħ ǧƘƽ ƷƳ ǨǲǝǷƸǪŧ ǻƸơ ĩ Ƿ ħ ¡ĥ ǻǷƷ

.(ĥĪ) ƠƽƗ ǳƳƗƳ ǴǽƗƷƗ ƗƷ ǼǶƛƘǂǭ

ǻƸǾū  ǴƪǾƢǱ
 ǳƳƘǞƢƽƗ Ǵŧ ƴǵƳ  Ǽǭ ǯƘǂǱ ǴǖǩƘǎǭ ǰǽƗ ǫƘƪǱƗ ƹƗ ǨǅƘƭ ƨǽƘƢǱ.....
 ƸƥǸǭ COD Ǜƶƭ ƷƳ ǼǶƩǸơ ǨƛƘǡ ƷǸǍ Ǵƛ ǯǸƢǲǝǸƢǝ ƴǲǽƗƸǝ ƹƗ
 Ǵŧ  ƠƾǱƋ  ƴǽǸǭ  Ƙǵ ǀǽƘǭƹƋ  ǰǽƗ  ƹƗ  ǳƴǭƋ  ƠƽƳ Ǵƛ  ƨǽƘƢǱ  .ƠƽƗ
 ƠǶƩ ǯǸƢǲǝ ƠǾǩƘǖǝ ǳƳǷƴƮǭ ǰǽƸƢǶƛ Û(pH=Ħ) ǻƴǾƽƗ ǌǾƮǭ

UV/Fe/H2O2   ǬƢƾǾƽ ǌƽǸơ COD ǀǵƘŧ ƷƳ ǀǲŧƗǷ ǴƩƷƳ ǰǾǾǖơ :ĩ ǨŨǁ
(UV=ħģģ w ,(FeSO4.7H2O)opt= ģ/Ĥ mM ,(H2O2)opt=ģ/ħĦ  mol ,(pH)opt=Ħ)
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Ħģħ

 ǳƳǷƴƮǭ ƷƳ .ƠƽƗ ǼƢǞǱ ƟƘƜǾŧƸơ ƴǲǱƘǭ ǼǩƋ ǻƘǵ ǳƴǲǽȅƋ Ǵǽƺƪơ
 ǀǽƗƺǝƗ Ƙƛ Ǵŧ ƴǽƳƸū ǳƴǵƘǂǭ ÛǰǵƋ ǻƗƸƛ ǼƽƷƸƛ ƳƷǸǭ ǻƘǵ  ƠǒǪǙ
 Ǜƶƭ ǯƘǭƴǱƗƷ  ƴǲǽƗƸǝ  ƷǷƺǾǩƘơƘŧ  ǯƗǸǲǕ  Ǵƛ  ǼǝƸǆǭ  ǰǵƋ  ǯƗƺǾǭ
 ǴǲǾǶƛ ǌǽƗƸǁ ƷƳ Ƙǵ ǀǽƘǭƹƋ ƨǽƘƢǱ .ƴƛƘǽ  Ǽǭ ǀǵƘŧ ƷǸǆơ ƼŨǕƸƛ
 ťƘƱ ǻǸǁ Ƿ Ơƾǁ ƹƗ ǨǅƘƭ ƙƘƾř COD ǀǵƘŧ Ǵŧ ƳƗƳ ǯƘǂǱ

.ƴǲŧ  Ǽǭ ǻǷƸǾř ǫǷƳ ǴƩƷƳ ǀǲŧƗǷ ŦǾƢǲǾƽ ƹƗ

ǼǱƗƳƷƴǡ Ƿ ƸŨǂơ
 ǯƗǸǲǕ  Ƙƛ  ƴǁƷƗ  ǼƽƘǲǁƷƘǥ  ǴǭƘǱ  ǯƘǽƘř  ƹƗ  ǼǂƲƛ  ǴǩƘǢǭ  ǰǽƗ.....
 ƹƗ  ǼǁƘǱ  ƙȆǉƘǝ  ǴǾǞǆơ  ƷƳ  ǯǸƢǲǝǸƢǝ  ƴǲǽƗƸǝ  ǼǽƗƷƘŧ  ǼƽƷƸƛ"
 ǌƽǸơ (TPH) ǼƢǞǱ ƟƘƜǾŧƸơ Ǵƛ ǳƳǸǩƋ ǻƘǵ ťƘƱ ǻǸǁ Ƿ Ơƾǁ
 Ƙƛ  Ǵŧ  ƠƽƗ  ČĎĔċ  ǧƘƽ  ƷƳ  ĔČƳ/Ď-Ď/ēĎċ  ƴǥ  Ƿ  «ēċ  ǰǾƕǸơ
 ǼǱƘǭƷƳ  ,ǼƢǁƗƴǶƛ  ƟƘǭƴƱ  Ƿ  ǼŨǁƺř  ǫǸǪǕ  ǳƘŬǂǱƗƳ  ƠǽƘǮƭ
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ABSTRACT
Background and Objective: The base structure of total petroleum hydrocarbons (TPH) is made of 
hydrogen and carbon. Widespread use, improper disposal and accidental spills of this compounds lead 
to long term remaining of contaminations such as organic solvents and poly aromatic hydrocarbons 
(PAHs) in the soil and groundwater resources, resulting in critical environmental issues. In this 
study, an oil-contaminated soil was washed using Tween 80 surfactant and the application of photo-
Fenton process (UV/Fe2+/H2O2) for treatment of the produced wastewater was evaluated. 
Materials and Methods: Tween 80 is a yellow liquid with high viscosity and soluble in water. In 
order to determine of the photo-Fenton process efficiency, we studied effective variables including 
Fe concentration, pH, H2O2 concentration, and irradiation time. The UV irradiation source was a 
medium-pressure mercury vapor lamp (400 w) vertically immersed in the solution within 2 L volume 
glass cylindrical reactor.
Results: The results showed that efficiency of COD removal depends on the initial Fe concentration, 
pH, H2O2 concentration and irradiation time. 
Under optimum conditions, (Fe: 0.1 mM, H2O2: 0.43 mM, pH: 3 and UV light irradiation time: 
2 hours) the removal efficiency of COD was 67.3%. pH plays a crucial role in the photo-Fenton 
process such that the removal efficiency increased with decreasing of pH. 
Conclusion: According to the results of this study, under acidic condition, this process is an efficient 
method for COD removal from the wastewater studied.

Keywords: Total Petroleum Hydrocarbon (TPH), Tween 80, Advanced oxidation, UV/Fe2+/H2O2 

process
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