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The problem of chromium [particularly chromium(V1)]
compoundsin industrial waste water is found in different
technicd processes. The best known sources of effluents
containing chromium ions are chromium plating shops
working with eledrolytes based on agueous sl utions of
chromic add, metallurgic plants producing or processng
alloyed steds (where types with high chromium and
nickel content are dominating) and running addic
pickling baths, and — last but not least — fadories for
vanadium oxide production. The main fradion of
vanadium oxide islater converted into ferrovanadium and
sold to sted industry. The reason for a chromium problem
in this processis the (inevitable) chromium content of all
avail able vanadium raw materials.

Waste water streams charged with high amounts
of chromate (CrO,%) ions are frequently treated with e.g.
sulfur dioxide to reduce diromium(V1) to chromium(lll)
ions which are predpitated in form of chromium(lll) -
hydroxide or hydrous chromium oxide. The foll owing
steps are separation of this water-containing product and
disposal. Thisway is particularly unpopular in Austria
because the national resources of chromium containing
minerals are negligible and all chromium hasto be
imported.

All the presently existing technologies to save
chromium contai ning materials and to save money by
improved waste water cleaning show severe drawbacks.
Eledroplaters fight against accumulation of organic
palutantsin their eledrolyte loops, stedworkers
complain that in the cae of alloyed steels drying and
roasting of pickling residues recvers only the aéd or the
anhydride of the same. The solid axides are usually
separated in such a complex mixture that thereis no
eaonomic posgbility to recycle them. All the other
processes deliver (as mentioned before) hydrated solid
chromium(l1l) compounds which have to be disposed of at
particularly designed, equipped and controll ed sites
resulting in high cost and an inevitable lossof material.

Finally it was recognized that chromium(lll)
oxide should be regarded as an intermediate on the way to
amore refined product. For a cetain period d timethis
“more refined product” was expeded to be exclusively
metalli c chromium which should be dedrolyticadly
depasited in a purity of at least 99%. When all the
avail able processes to achieve this goal in principle were
reviewed the result was rather disappanting: only one
eledrolytic production method would be &leto maintain
the present mass flow without severe problems, namely
the dedrolysis of a solution of potassum- or ammonium-
chromium(lll) alum [1].

Nealy all technicd processes applying
eledrolysis of chromium(111) alum solutions documented
in the open literature [2,3] or in patents [4,5] are
originally designed for another raw material and start with
disolution of ferrochrome in sulfuric add and recycled

crystalli zation mother liquors.

It was one of the main targets to adapt one of
these processes for a possble use in chromium recovery
from waste water. In the original process elimination of
carbon and predpitation of iron asferrous ailfate
(FeSO,4.n H,0) are necessary. These operations may be
left out and they have to be replacal by re-dissolution of
the prematurely predpitated hydrous chromium oxidein
sulfuric add to gain a concentrate. The final predpitation
step, crystalli zation of ammonium-chromium(lil) alum-
dodekahydrate [NH4Cr(SOy) ,.12 H,0], isthe same.

It was observed that crystallization is only posshble
after transformation of theinitial sulfate wntaining
chromium(lll) -complex (green solution) to the
chromium(lll) -aquocomplex (violet or purple solution).
The green compounds are more stable @ove 50°C and
contain ions like [Cr(H,0) 5(SO4)]*, [Cr(H,0) sOH] * and
[(SO4)(H,0) 4Cr-O-Cr(H,0) ] %*. The violet modification
isformed in cod, dilute solutions of moderate addity and
contains preferably [Cr(H,0) ¢] > ions[6] .

This effect is not welcome because it is time-consuming
(up to 24hours) and it isthus regarded as a aiticd stepin
processes with a high mass-flow rate.

Asan dternative it wastried to find particular
conditi ons for the dedrolytic chromium deposition using
an addic chromium sulfate solution and, as aresult, to
avoid the whole aystallization procedure. The aiticd
parameters to achieve atolerable aurrent efficiency and a
reasonable grade of metal purity were found to be the
choice of the dedrode materials, temperature, eledrolyte
flow rate, concentration of impurities (particularly of iron-
and zinc-ions) in the dedrolyte.
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