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犈犳犳犲犮狋狅犳犉犲狉狉狅狌狊犐狉狅狀犃犱犱犻狋犻狅狀狅狀狋犺犲犔犪狔犲狉犻狀犵犈犳犳犲犮狋狅犳犆狅狀狋犪犿犻狀犪狀狋

犚犲犿狅狏犪犾犻狀犎狅狉犻狕狅狀狋犪犾犛狌犫狊狌狉犳犪犮犲犉犾狅狑犆狅狀狊狋狉狌犮狋犲犱犠犲狋犾犪狀犱狊

ＺＨＡＮＧＹａｎ１，ＦＵＣｈｕｎｙａｎ
１，ＹＡＮＢａｉｘｉｎｇ

２，ＬＩＸｉｎｈｕａ３，

ＹＡＮＰｅｉｐｅｉ
１，ＷＥＩＸｉａｎｇｆａ

１，ＳＨＩＴｉａｎｈｏｎｇ
１，ＬＩＵＸｕｅｌａｎ１

（１．犘狅狌犾狋狉狔犐狀狊狋犻狋狌狋犲，犛犺犪狀犵犱狅狀犵犃犮犪犱犲犿狔狅犳犃犵狉犻犮狌犾狋狌狉犪犾犛犮犻犲狀犮犲，犑犻狀犪狀２５００２３；２．犓犲狔犔犪犫狅狉犪狋狅狉狔狅犳

犠犲狋犾犪狀犱犈犮狅犾狅犵狔犪狀犱犈狀狏犻狉狅狀犿犲狀狋，犖狅狉狋犺犲犪狊狋犐狀狊狋犻狋狌狋犲狅犳犌犲狅犵狉犪狆犺狔犪狀犱犃犵狉狅犲犮狅犾狅犵狔，犆犺犻狀犲狊犲犃犮犪犱犲犿狔狅犳

犛犮犻犲狀犮犲狊，犆犺犪狀犵犮犺狌狀１３０１０２；３．犛犺犪狀犱狅狀犵犐狀狊狋犻狋狌狋犲狅犳犃犵狉犻犮狌犾狋狌狉犪犾犛狌狊狋犪犻狀犪犫犾犲犇犲狏犲犾狅狆犿犲狀狋，犑犻狀犪狀２５０１００）

犃犫狊狋狉犪犮狋：Ｆｏｒｕｎｄｅｒｓｔａｎｄｉｎｇｔｈｅｅｆｆｅｃｔｏｆｆｅｒｒｏｕｓｉｒｏｎａｄｄｉｔｉｏｎｏｎｃｏｎｔａｍｉｎａｎｔｒｅｍｏｖａｌｉｎｄｉｆｆｅｒｅｎｔｌａｙｅｒｓｏｆ

ｈｏｒｉｚｏｎｔａｌｓｕｂｓｕｒｆａｃｅｆｌｏｗｃｏｎｓｔｒｕｃｔｅｄｗｅｔｌａｎｄｓ，ｔｈｅｎｉｔｒｏｇｅｎａｎｄＣＯＤｒｅｍｏｖａｌａｎｄｔｈｅｉｒｍｅｃｈａｎｉｓｍｓｗｅｒｅ

ｉｎｖｅｓｔｉｇａｔｅｄｉｎｔｈｉｓｓｔｕｄｙ．Ｔｈｅｒｅｓｕｌｔｓｓｈｏｗｅｄｔｈａｔａｄｄｉｔｉｏｎｏｆｆｅｒｒｏｕｓｉｒｏｎｗａｓｂｅｎｅｆｉｃｉａｌｔｏｔｈｅｒｅｍｏｖａｌｏｆ

ｔｏｔａｌｎｉｔｒｏｇｅｎ，ｎｉｔｒａｔｅｎｉｔｒｏｇｅｎａｎｄａｍｍｏｎｉｕｍｎｉｔｒｏｇｅｎ，ａｎｄｔｈｅｒｅｍｏｖａｌｏｆｎｉｔｒｏｇｅｎｗａｓｏｐｔｉｍｉｚｅｄａｔｔｈｅ

ｆｅｒｒｏｕｓｉｒｏｎｃｏｎｃｅｎｔｒａｔｉｏｎｏｆ５０ｍｇ／Ｌ．Ｈｏｗｅｖｅｒ，ｔｈｅｅｘｃｅｓｓｉｖｅｆｅｒｒｏｕｓｉｒｏｎａｄｄｉｔｉｏｎｉｎｈｉｂｉｔｅｄｎｉｔｒｏｇｅｎｒｅ

ｍｏｖａｌ，ｅｓｐｅｃｉａｌｌｙｆｏｒｔｈｅｒｅｍｏｖａｌｏｆａｍｍｏｎｉｕｍｎｉｔｒｏｇｅｎｉｎｔｈｅｌｏｗｅｒｌａｙｅｒｓ，ｗｈｉｌｅｔｈｅｎｉｔｒｏｇｅｎｒｅｍｏｖａｌｗｉｔｈ

ｆｅｒｒｏｕｓｉｒｏｎａｄｄｉｔｉｏｎｗａｓｇｒｅａｔｅｒｔｈａｎｔｈａｔｗｉｔｈｏｕｔｆｅｒｒｏｕｓｉｒｏｎ．Ａｓｗｅｌｌ，ｆｅｒｒｏｕｓｉｒｏｎａｄｄｉｔｉｏｎａｌｔｅｒｅｄｔｈｅ

ｌａｙｅｒｉｎｇｅｆｆｅｃｔｏｆｔｈｅｔｈｒｅｅｉｎｏｒｇａｎｉｃｆｏｒｍｓｏｆｎｉｔｒｏｇｅｎ．Ａｔｔｈｅｂｅｇｉｎｎｉｎｇｏｆｔｈｅｅｘｐｅｒｉｍｅｎｔ，ｆｅｒｒｏｕｓｉｒｏｎａｄ

ｄｉｔｉｏｎｉｍｐｒｏｖｅｄｔｈｅＣＯＤｒｅｍｏｖａｌ，ａｆｆｅｃｔｉｎｇｔｈｅＣＯＤｒｅｍｏｖａｌｉｎｔｈｅｄｉｆｆｅｒｅｎｔｌａｙｅｒｓ．Ｉｒｏｎｃｏｎｃｅｎｔｒａｔｉｏｎｓｉｎ

ｔｈｅｄｉｆｆｅｒｅｎｔｌａｙｅｒｓｄｒｏｐｐｅｄｒａｐｉｄｌｙａｆｔｅｒｔｈｅｉｎｐｕｔｏｆｆｅｒｒｏｕｓｉｒｏｎ，ｗｈｉｌｅｐＨｖａｌｕｅｓｉｎｔｈｅｅｆｆｌｕｅｎｔｉｎｃｒｅａｓｅｄ

ｆｉｒｓｔａｎｄｔｈｅｎｋｅｐｔｉｎａｓｔａｂｌｅｔｒｅｎｄｄｕｅｔｏｔｈｅｖａｌｅｎｃｅｓｔｒｕｃｔｕｒｅａｎｄｈｙｄｒｏｌｙｔｉｃｃｈａｒａｃｔｅｒｉｓｔｉｃｓｏｆｉｒｏｎ．Ｔｈｅ

ｐＨｖａｌｕｅｉｎｔｈｅｌｏｗｅｒｌａｙｅｒｗａｓｌｏｗｅｒｔｈａｎｔｈｏｓｅｉｎｔｈｅｕｐｐｅｒａｎｄｍｉｄｄｌｅｌａｙｅｒｓ．Ｉｒｏｎｐｒｏｐｅｒｔｉｅｓａｌｓｏｃａｕｓｅｄ

ｔｈｅｃｈａｎｇｅｓｏｆｏｘｉｄａｔｉｏｎｒｅｄｕｃｔｉｏｎｐｏｔｅｎｔｉａｌ（ＯＲＰ）ｉｎｄｉｆｆｅｒｅｎｔｌａｙｅｒｓ．Ａｄｄｉｔｉｏｎｏｆｆｅｒｒｏｕｓｉｒｏｎｐｒｏｍｏｔｅｄｔｈｅ

ｌａｙｅｒｉｎｇｅｆｆｅｃｔｏｆＯＲＰ，ｂｕｔｓｌｏｗｅｄｄｏｗｎｔｈｅｄｅｃｒｅａｓｅｏｆＯＲＰ．

犓犲狔狑狅狉犱狊：ｉｒｏｎ；ｎｉｔｒｏｇｅｎ；ｏｒｇａｎｉｃｍａｔｔｅｒ；犘犺狉犪犵犿犻狋犲狊犪狌狊狋狉犪犾犻狊；ｓｌａｇ
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