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Â 160 sites contaminated with Cr(VI) from Chromite ore 

processing residues (Chromate waste)

Â Polluters were PPG Industries, Allied 

Signal/(Honeywell) and predecessors of Occidental 

Chemical Corp, Maxus Energy Corp and Chemical 

Land Holdings

Â Presently most sites are asphalt capped and monitored 

periodically

Â Some sites have been remediated

Now we have a simple technology for fast remediation of Chrome 

(VI) contaminated sites



Chromate treatment for 

soils and water
Hudson County Chromate production waste sites
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New developments

Â Chrome moratorium lifted on Feb 14th 2007 (past date)

Â Residential areas may not contain above 20ppm of  
Cr(VI)- old standard was 240ppm

Â Commercial standards have not been finalized

Â Hexavalent Chromium (Cr (VI)) is hazardous to 
humans. Long term exposures is associated with lung 
cancer ðremember Erin Brokovich

Â It affects 184 sites in Hudson County

New technology reduces Cr (VI) concentrations in soils to levels 
below 2 ppm



Our new technology consists of:

1.Quantitative reduction of the Chromate(Cr(VI))existing 

in the soil and water using a non-toxic reducing agent. 

The reduced form is Cr (III). Trivalent Chromium is 

non-toxic.

2. Immobilization of  resulting trivalent Chromium in the 

soil to prevent re-oxidation and migration of this 

species 



The Dichromate/Sulfite Cell

Â To calculate the final concentration of Cr(VI) in the 
soil 

E= E red   + E ox

E= 1.33 ð{(0.0592/6)log( [Cr(3+) ]2/[Cr 2O7 (2-)] [H(+)]14)}

E= -0.17 ð{(0.0592/2)log( [SO4 (2-)] [H(+)]2 / [SO2])}

E= 1.16 ð{(0.0592/6)log( [Cr(3+) ]2 [SO4 (2-)]3 /               
[Cr2O7 (2-)][SO2]3 [H(+)]8 )}

E= 1.16 ð{[(0.0592/6)x 8pH]} ð{(0.0592/6)log([Cr(3+)]2          

[SO4 (2-)]3 /[Cr 2O7 (2-)][SO2]3 )}

E= 1.16 + {[0.07895pH]} ð{(0.0592/6)log([Cr(3+)]2

[SO4 (2-)]3 /[Cr 2O7 (2-)][SO2]3 )}



Chemistry

I. (reduction)        

Cr2O7 (2-) + 3 SO3+ 8H          2 Cr (3+)   + 4  H2O + 3 SO4

pH= [4.5, 5.5]            Quantitative reduction- Chromium III less than <1ppt

II. (immobilization)

Cr (3+)  + PO4                      CrPO4     (Ksp 2.4 x 10-23)

-extremely insoluble


