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PRDDUCTIUN OF SYNTHETIC FLUOR-SPAR FRO!T WASTE FLUDSILICIC ACID
{Paper delivered during the Conference)
K. HELLBERG, kali-Chemie AG

F. WOLSTEIN, Friedrich Uhde GmbH
S. SCHNEIDER, Bayer AG

The fluoride released when processing fluorine-bearing phosphate rock
would serfously pollute the environment if it were not recoveféd in some
harmless form which should preferably be such that -it can be put te geed
usa. Calculations based an the amount of phasphate rock processed through-
out the world show that the quantity of fluaride obtained in the diges-
tion process is about the same as the quantity of fluor-spar minéd, this
being the actual fluorine-bearing raw materfal. In view of the fact that
‘minable fluor-spar is.only available in relatively small quantities
{the”ratio of mined flyor-spar to certain and probable reseurces being
pnly .about 1:25), no effort has been spared to find ways and means of
utilizing fluosilic acid as a raw material.

Processes for the production of aluminium Fluoride and cryolite, these
being the fluorides required most, have already been realized in practice.
However, a Took at the consumption figures. for these fluxing agents of

the aluminium industry shows that the market is very limited. It is esti-
mated that the world preduction of primary-aluminium pig was 13 milTion
tong in 1975. This means that, on the basis of wmaximum 30 kg per ton of
a]umjnium, 390 D00 tons of fluorine were used at the most. Moreover, in
view of the‘increasing use of recycling, the fluorine consumption will
probably become considerably less in future.

The major portion of fluorine is used in the form of metallurgical fluor-
spar by the metallurgical industries and obtained in the form of hydro-
gen flueride, the raw material for the production of fluerine compounds .
In spite of all the efforts in this respect, no practicable way has so .
far been found to produce synthetic flyor-spar on a commercial scale fram
H231F5 direct.
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- We should now Tike to introduce a process, with the aid of which synthetic
f1uor-—3fpar can easily be produced f"mm ‘ﬂuosﬂic acid. Although earlier
proposals for doinn this are 1ndeed known, it was found that they are
either impracticable because of the 'high ‘cost or that the product . is not
sufficiently pure: The process introduced nere was jointly developed by
BAYER AG and KALI-CHEMIE AG. On the basis of the re§u1ts pbtained in &
pilot plant operated by BAYER, a production plant was designed jointly
with FRIEDRICH UHEDE GMBH.

The process i= characterized by the fol1aw1ng reaction equation:

H251F6 + 3 EaC03 =3 EaF + S1D? + 3 CCI2 + H20

The basic principle of the process is illustrated by the block diagram:
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Production of synthetic Caf, From H,5iFg and CaCo,

Fluosilicic acid and an 2queoiis suspension of ground 1imestona are conti-
nuously fed to a system of series-connected reactors. Providing the resc-
tion is promerly controlled, CDE will be reieased while 51'02 remaing n
solution as a metastable sal. After a short residence time, auxiltiary
materials are added to mprove the filtration efficiency and the solids
are separated from the sel. The CaF, sludge, which contains about 30%
water, is dried. The finished product consists of aver 90% CaF2 and, in
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addition, it contains 2.5 - 3.5% 5i0,, &a]cium carbanate and other impu=
rities originating from the limestone and fluosilicic acid., The fluorine
yield is qver 99%, =p that only a few ppm of fluoride remain in the
‘SiDZ s01. The sel is then flocculated with CaQ, as a result of which the
partion of dissolved fluoride 75 reduced further still.

The synthetic fluor-spar is obtained in a form that is suitable for the
production of hydrooen fluoride. Tests conducted bw BAYER suhstantiate
this. As a result of the highar 5i0, content, more H,5iF. is formed du-
rina the production aof HF. On the other hand, owino to the befter reac-
tivity of the synthetic fluor-spar, the fluorine vield is higher.

A further advantage ¢f the process is that even diluted fluosilicic acid
may be used.

As already mentioned, it 1% further nosszihle to use the synthetic fluor-
spar in steal production in a similar way to compacted natural fluor-
spar such as = used for the productimn of HEFE'

A ratciiation of the production cost for synthetic fluoor-svar suggests
that this can compete with a number of qualities of patural fluor-spar.
As an example, leb us examing a plant designed to bandl= 12 000 tons
H251'F6 per vear. This auantity of fluorine is rouchly edquivalent to that
obtained in a 500 tons-per-day Po0. plant and will render 13 500 tons of
L00% CaF2 pEr vear,

Capital expenditure apprax. DM 7 millign
Personnel 2 men per shift

Feedstocks per ton C!\I-'2 100%:

HZS"lF6 0.615 t
Ground CaC03 484 1.36 t

The cost of auxiliary chemicals is enuivalent to abnut 10-15% nf the

ground limestone cost, dincl. the Cad reauired for waste water treaiment.

Consumption fiqures per ton CaF? 100%, estimated:
Thermal enerqy .30 M) (650 000 keal)

Electric power 130 kWh
Water 10 m3
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The production of CaF? from HEST‘FE by the process described Con;titutES
a simple, non-polluting and economical way to utilize the HySiF, . The
capital expenditure i3 relatively low, the process being reasonably sim- -
ple. The synthetic fluor-spar can be used for the production of HF and
by the steel industry. On the ather hand, if it cannot be put to fime-
diate use, it constitutes a means of storing fluorides without causing
pollution. ' '



