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Chemical
Switch
Cuts Costs,
Improves
Safety

By replacing the sodium sulfide chem-
istry used in its nitrogen oxide (NOx)
scrubber with a non-hazardous NOx
control chemistry, ChemResearch Co.
Inc. (CRC; Phoenix, AZ) reduced its
operating costs and eliminated a health
and safety hazard.

The BIONOxSOLVER™ chemistry, developed
by Bionomic Industries Inc. (Mahwah, NIJ),
provides CRC with a safe, easy-to-handle, high-
efficiency NOx scrubbing solution that eliminates
the production of toxic and odoriferous hydrogen
sulfide gas.

Since 1998, CRC had used sodium sulfide
chemistry in the NOx scrubber at the end of its
dedicated aluminum precleaning process. Used to
prepare a castaluminum cylinder for asmall engine
for hard chromium plating, the automated line
cleans and etches the parts using various cleaner
and acid baths. The acid baths contain nitric/water
or straight nitric/hydrofluoric mixtures. Each load
of parts has about 450 sq ft of surface area, with
one load processed every seven to eight minutes,
sometimes around the clock. When the parts come
out of the acid baths, a large volume of NOx is
released.

Captured by a ventilation system, the acid
fumes are taken to a dedicated 10,000-cfm vertical
packed-bed NOx scrubber. “A number of factors
led us to begin looking for a less labor intensive
and less hazardous alternative to the sodium sulfide
chemistry,” explains CRC Director of Regula-
tory Affairs and Facility Development David
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The bottom section of the scrubber shown in with tote container of BIONOxSOLVER.

The feed line going to
the scrubber and top
of the tote of BIONOx-
SOLVER.

Weed. “Making up that
sodium sulfide tank was
time-consuming and
generated potentially
hazardous vapors. Since
the chemistry was poten-
tially subject to annual
regulatory reporting
requirements, we were
required to perform and
maintain time-consum-
ing record keeping.”
According to Weed,
sodium sulfide use,
coupled with sodium
hydroxide, generates

scale buildup on the
scrubber tank and pack-
ing, making cleaning and maintaining the system
labor-intensive. The scrubber also required an
annual cleaning, which took approximately 28
man-hours, as well as the purchase and disposal
of five drums of hydrochloric acid.

CRC was also concerned about the safety of
the tank itself. It was inside another lined tank,
vented with an exhaust duct into the scrubber to

prevent release of fumes into the atmosphere and
in a secure fenced area surrounded by a contain-
ment curb. But a heavily used railroad track was
just feet away and a derailment could pose an
extreme hazard.

Weed learned that BIONOxSOLVER could
potentially alleviate all these concerns, and decided
to try a trial conversion. Because the product is



Scrubber with a tote container of
BIONOxSOLVER.

delivered in ready-to-use totes, CRC
personnel don’t handle it. Instead, a
worker moves a tote into place and
inserts a pickup tube from a meter-
ing pump. “With the sodium sulfide
chemistry, we had to fill the tank with
water and use a mixer motor to dis-
solve the sodium sulfide flake,” Weed
recalls. “This was a very undesirable
task, especially during the summer
here in Phoenix.”

As aresult of the chemical switch,
CRC has reduced its labor costs by
about 75% by eliminating many of
the procedures the former chemistry
required. The scrubber is easier to
maintain and there is little to no scale
buildup. Annual cleaning, required
with the sodium sulfide chemistry,
has been eliminated.

The company gained additional
savings by eliminating protective
gloves, aprons, respirators and car-
tridges required for handling sodium
sulfide. Because the new chemistry
does not require the 19,000 gallons of water and
the electricity for the mixer motor that the sodium
sulfide solution needed annually, CRC is saving
another $450. The pH operating range was also
reduced from prior levels, cutting the amount of
caustic used and purchased.

“Converting to the new chemistry was com-
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pleted in a weekend,” Weed says. “As a result of
the conversion’s ability to help us reduce an on
site hazardous material, we accomplished a pol-
lution prevention goal that we set with our state
EPA office.” The new chemistry also virtually
eliminated health and safety risks to employees,
he added. [}
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ChemResearch Co. Inc.

1101 West Hilton

Phoenix, AZ. 85007

Phone: (602) 253-4175

FAX: (602) 254-0428

E-Mail: Info@chemresearchco.com

ChemResearch Co., Inc. is a multifaceted plating,
anodize and grinding facility. It serves the needs of the
aerospace, electronic, commercial, automotive and
medical markets both local and national. It provides
services in the areas of Hard (Type Ill), Sulfuric (Type
1), Chromic (Type I) Anodize, Chem Film (Conversion
Coat-lrridite), Electroless Nickel (Both Mid & High
Phos.), Copper, Nickel, Dry Film Lubricant, Paint, Zinc
Phosphate, Silver, Passivate, Internal (ID), External
(OD) and Centerless Grinding.
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W Scrubber Technology: An Update
This article discusses changing the chemistry in
a packed-bed scrubber. If you want to learn
more about trends, systems and maintenance
of scrubbers, read this article.

Find the link to this article online at
www.pfonline.comy/articles/1105s0/2.html|
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For more information about Bionomic Industries Inc,
call (201) 529-1094 or enter PF code 944FH at
www.pfonline.com.
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