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Remediation of Water Contaminated with Hexavalent Chromium
by Iron Powder Reaction Tank

Toshihiko Miura
Hiroshi Kubo

Sato Yuji

Abstract

An iron powder reaction tank has been used to remediate contaminated water with hexavalent
chromium. Although this equipment is simple, it has been seldom used and treatment conditions and
capabilities are unknown. Batch and column tests were performed to clarify the conditions of the iron
powder reaction tank. The results show that chromium concentration was so high that the velocity of
passing water that can be treated should be very small and it is necessary to manage treatment below
certain velocity. The amount of chromium removal per kg of iron powder is about 8g in column tests.
Moreover, it is necessary to make the pH of the contaminated water less into 8, and ammonium and
phosphoric acid ion may have a bad influence on ion powder reactions. In field tests, contaminated water
was treated in a 6m? iron powder reaction tank, and the remediation effect was validated.
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Relation of Quantity of Iron Powder
and Equivalent Cr(0) Concentration
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Removal Quantity of Cr(OJ) by Iron Powder
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Presumed Mechanism of Cr(0) Removal
by Iron Powder
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Relation of pH and Equivalent Cr(0J ) Concentration

Tablel O0O0DOOOOOOCOOO

Case of Column Test

No. | Cx@)OO | 00000 | 0000 oooo
(mg/T) (%) (CAY) (mg/T)
1 0.1 5 4072 0.01
2 0.1 10 40 96 0.01
3 1 5 408 0.05
4 1 10 4012 0.05
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Change of Cr(0) Concentration in Treated Water

gboobooooooobooboboboz2b0boo0ooon
gbobooobobooboboboobooboboaobo
gbobooobobooboboboobooboboaobo
gbobooooobooboboobooboonoo

3.3 00000000

33.100 O0O000O0O0O000OO0O0O0O000O0mIon
gboboooooobobobooboboobooboo
gboboooooobobobooboboobooboo
gboooooobobobooooobogn



000D0000D000ON.68000000000D00000000000D0DO

3.3.2 000000 Table20000000ODODODODO
gooOooimo/LOOOOO6O0O0O0O0OOCOCOODOO
gooOoOOoOOoOOpHOOOOOOOOOOOpHO7OOO

00000000 00bDOO0OpHOOBO8OOODODOOODO

3330000 310000000000000000
gbobooobobooobboobobboooobooo2
004mg/LODOOODOOOOOSV=8O00O0000OO
O00000000QUUooooovo2000o0Q/iv=200
O0000O000O0O0OO00DOOoO00ooOoOO0onDOpHO
gbobooboobobooboboboobooboboaoboo
gbobooboobobooboboboobooboboaoboo
oo

33400000 DOOO00OpHOOODOOOODOO
O00000OTable20 0000 0OOO0O0OOODOOOODO
gboboooobooboobobobooboobobaooboo
gbobooooboobobobooobobooboooboo
gbobooooboobobobooobobooboooboo
gboboooobooboobobobooboobobaooboo
gboboooobooboobobobooboobobaooboo
gbobooooboobobobooobobooboooboo
gbobooooboobobobooobobooboooboo
gboooooobobobooobooobogon

040000000

4.1 00

oo0oO0ooOoOoOoOoOoOoOoOem?0 00000000
gboboooobooboboboobobooboooboo
goooooooboon
420000000

om0 0000000007500000006m30
OO00D0O0OOPhotolDODOOODDOOODOOODOD
do00oOoOOoOoOoOoOooOooooSvo408uooono
gboboooboboobobobooooboobaooboo
ooooOoOoooDD1342m®00000000000O
gboboooobooboboboobobooboooboo
goooobooon

4300000

Fig. 80 OO OOO0O0O0O00000000000000O
gooooboooboobobooobooobon
09mg/LODOO0ODO0ODOOD0O0ODODOODOO0O0ODDOODO
0001mg/LOO0O0O0O0O0000OOOOOOOOOO0O0O
gbobooobobooboboboobooboboaoboo
oo0Oo0DDOD1kgOOOOOoQOoQoOOODDDOO
01800000000 DOODOODO0ODbOObOODbDOn
OO00OO08gkghODOODOOOOOODOODODODODODOO
ogooOoOoOoOOoOoOoOoOooooOopHOOODOODOOO
gboobooooooobobobobooobooobogn

gs5. 000

Table 2 00 000000000O00O0O0O

Effect of Coexistence Salts on Powder Iron Treatment

oo ooooooo
ooo M | pH Cr(0)OO |OFed O |00 0OFeOO

mg/L mg/L mg/L

O — | 8.6 0o0.01 0.9 0go.1

Na,S0, 0.01| 8.3 0o0.01 0.7 0o.1

(NH,),S0O, |0.01] 7.1 0o0.01 15 0o.1

NaH,PO, |0.01]| 7.1 0o0.01 5.0 4.8

NaHCO, |[0.01]| 8.3 0.01 0.5 0o.1

Na,CO, 0.01| 9.0 0.02 0.1 0o.1
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Iron Powder Reaction Tank at Field Test
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