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[57} . ABSTRACT

Chromium is selectively precipitated from waste solu-
tions by means of benzoate ion. The resulting chromium

- benzoate complex is separated, washed and treated with --

either base or sulfuric acid to recover the benzoate and -
a chromium hydroxide product. '

- 3 Claims, No Drawings
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RECOVERY OF CHROMIUM FROM WASTE
SOLUTIONS e,

This invention relates to recovery of-.a-;hSAblé chro- 5

mium product from wastes such as waste solutions from
plating and etching processes. Conventional recovery
processes usually involve reduction of any Cr+$6 to

Cr+3, followed by addition of alkali to precipitate chro-

'mium and other metallic hydroxides. The resulting
sludge is usuailly landfilled. However, in. addition to
creating environmental problems, this disposal method
wastes potentially high-value secondary resources.

It has now been found, according to the process of
the invention, that chromium may be selectively precip-
itated from plating and etching wastes by mieans of
benzoate ion. The chromium is recovered as an insolu-
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ble benzoate complex, with other impurities remaining .

in solution. The benzoate ion, as sodium or ammonium
benzoate, is recovered and recycled, and the chromium
-is converted to the hydroxide for recycle to operations
such as stainless steel-making. Thus, chromium is sepa-
rated from the waste solutions with minimal contamina-
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tion from other cations in the waste. In addition, the -

chromium benzoate precipitate, due to its crystallinity,
is much more readily filtered and washed than the hy-
droxides of conventional processes.

The feed solutions in the process of the invention are
typically aqueous solutions containing chromium in
amounts of about 25 g/1 to 50 g/1, and they may contain
varying amounts of other contaminating metals, such as
zinc, copper and iron. Any Cr+6 in the feed is initially
reduced to Cr+3 by means of standard techniques such
as use of SO,;, NaHSO3, NaisSO03 or paper pulp treat-
ment. The pH of the solution is then adjusted to about 3
to 4 for efficient and selective precipitation of the chro-
mium. Adjustment of the pH is preferably with ammo-
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nium hydroxide, although sodlum hydroxide may also .

be used.

Benzoate ion is then added in the form of sodium
benzoate, or a mixture of sodium and ammonium benzo-
ates. Sodium benzoate is preferably employed as a 1 to
2 molar solution, while ammonium benzoate is used as a
" 0.5 to 1 molar solution. Where a mixture of the two is
used, the ratio of sodium to ammonium benzoate should
be about 2:1 to 1:1. Use of the mixture facilitates mainte-
nance of the proper pH since the combination acts as a
buffer system. Benzoate ion is preferably added in an
amount about 1.5 times the stoichiometric amount nec-
essary for precipitation of the chromium. The reaction
is as follows:

Cr+34+2C6HsCOO~ +OH~—Cr(OH)(C6H-
sCO0)

The chromium benzoate precipitate is separated by
conventional means, and is washed with hot water
(about 80° to 90° C.) or warm.(about 50° C.) ammonium
nitrate solution (1 M) to remove zinc salts occluded in
the precipitate. The precipitate is then treated with base
to recover the benzoate and form a chromium hydrox-
ide product according to the following reaction:

Cr(OH)(CgH5CO0)2+20H ~—Cr(OH)3+-2C6H-
sCOO~

The base is preferably sodium hydroxide or carbon-
ate or both, and is employed in an amount about 2 to 3
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times the stoichiometric amount necessary to convert. -

2.

the chromium benzoate to the hydroxide, while solubi-
lizing the benzoate. The benzoate solution is separated
from the chromium hydroxide:residue, and may.then be
recycled for reaction with-additional chromium-bearing
waste. The chromium hydroxide product is generally
suitable for recycle to operatlons such as stamless steel-
making..

Alternatlvely, ‘the - chromium benzoate pre01p1tate

"ay be treated with sulfuric acid, rather than with base.

In this procedure, the chromium dissolves, and insolu-
ble benzoic acld forms accordmg to the followmg reac-
tion:

2Cr(OH)(CsHsCOO0)z-+ 3H2804—Cr3.
(SO4)3+2CsHsCOOH 4 2H,0 ,

The benzoic acid is separated and reacted with base -
to produce a benzoate solution which may then be recy-.
cled as above. The benzoate-free solution is reacted
with base to precipitate chromium hydroxide whichis
also recycled as above. :

- The invention will be more specifically 1llustrated by
the following example.

EXAMPLE

An aqueous waste etchant was initially treated by
addition of solid Na>SO;3 to reduce Cr+6to Cr+3, and -
copper values were recovered from:the waste by reac-
tion with zinc dust. This resulted in an aqueous waste:.
containing 36.9 g/1 Cr+3, 22.0 g/1 Zn and 290 g/1 SO4=.
and having a pH of 1.2. A 50 ml sample of the wastes.
was pipetted into a 2-liter beaker along with about 150
ml of distilled water. The pH of the sample was raised
to 3.5 by addition of. NH4OH. The mixture was then
heated to about 80° C., and this temperature was main-
tained as 40 ml of 1 M ammonium benzoate solution was’
added with stirring.

Sufficient distilled water was then added to dilute the .
mixture to about 4 of the initial Cr concentration in
order to facilitate precipitation of the blue-green chro-
mium benzoate product. After heating for 15 minutes,
75 ml of 2 M sodium benzoate was added with stirring
to complete precipitation of chromium benzoate. The
pH of the slurry at this point was 4.0. : '

The slurry was cooled to approximately 50° C. and
filtered through filter paper. The filter cake was washed
3 times with 50 ml portions of distilled water at about
80° C. Analysis of the filter cake and- filtrate showed
that the former contained 98.9 percent of the chromium
and 14.3 percent of the zinc in the original waste sam-
ple.

A 10.5 gram sample of the chromium benzoate filter
cake was placed in a 500 ml beaker and 30 ml of 1.5 M
sodium carbonate and 50 m! of 1 M sodium hydroxide
was added. The mixture was stirred and heated for 60
minutes, while the color changed from blue-green to-
grayish blue-green. The mixture was then filtered and
washed with distilled water. The resulting product
consisted of 51 percent Cr(OH)3 and 6.0 percent
Zn(OH);.

We claim:

1. A process for recovery of chromium from waste .

solutions comprising;:

(a) reducing any Cr+6 in the solution to Cr+3,

(b) adjusting the pH of the solution to about 3 to 4, .

(c) treating the solution with sedium benzoate, or a
mixture of sodium and ammonium benzoates, to
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precipitate the chromium as a benzoate complex,
and

(d) separating the precipitate from the solution.

2. The process of claim 1 including the additional

steps of:

(¢) washing the chromium benzoate precipitate to
remove occluded zinc salts,

(f) treating the washed precipitate with sodium hy-
droxide or carbonate to form (1) a solution of so-
dium benzoate and (2) an inscluble chromium hy-
droxide product, and

(g) separating the chromium hydroxide product from
the benzoate solution.
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3. The process of claim 1. including the additional

steps of:

(e) washing the chromium benzoate precipitate to
remove occluded zinc salts,

(f) treating the washed precipitate with sulfuric acid
to form (1) a solution of chromium sulfate and (2)
insoluble benzoic acid, :

(g) separating the benzoic acid from the chromium
sulfate solution, and

(h) treating the benzoic acid and the chromium sul-
fate solutions with base to form benzoate solution

and chromium hydroxide product.
* * * *® *
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