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0362666 The invention relates to an inproved process for produc- ing
chlorine-free hydrochloric acid | owin AOX from crude gases - contai ning
hydr ogen chl ori de and organic inmpurities. 5 In the chlorination of
or.gani ¢ conpounds on an industrial scale, |arge quantities of hﬁgrﬁggg
chloride are ob- tained, which is usually:brocessed to give hyd J I C
acid by absorption in water. The reactions in which hydrogen chloride is
formed as a 10 Thd\Mnverrtitn ivelatds tof anh empepied prbeesbl fiornptrbdncef

carboxylic acids to ve I a chl jipated o 1S e

carboxylic aci d®9 F&g”é’)?'é%p @eteh@}gﬁf’s ﬁn& g%’r'lao o ?‘g&;g g;nt grblfie

nmonotHl or oacet igaseE d @ontaigting oabmh‘og&ul d: chderjides andd aPrgaphie

reaction of par h chlorine: [err] This includes the industrially
4|on 0

i mportant chl ori met hane to give its various chlorine derivatives
in the sane way as the reaction of |ong-chain paraffins with chlorine to

gi ve chl or apar afdf 'diﬁe %hlb&&h'a'&goﬂeefe@ﬁg&ha(bompbihﬁis ot AN inbukeviad,

[err] is Ilberate re ar Qn of and ac i d
chlorides: [er rﬂ‘"a e, 2: aﬁﬁ 3? ta’“‘fﬁ Qe i Shggﬁgd aée chalgn
chl orin- at|onuﬁ;nﬁdMWWhtshmishuﬂhelhmepnéceﬂ#edlhe,give bxdnpbhlpWIFhe
preparation of chf pripe, Gerivaf by e Yadignzene and tol uene:

. The'reactions in which hydrogen chloride is formed as a
— - 10 by-product include, for example, the chlorination of
carboxylic acids to give partially chlorinated or per-
chlorinated carboxylic acids, for example the chlorin-
ation of acetic acid to give monochloroacetic acid or

trichloroacetic acid:

CH5COCH + Cl, —_—ep CH,Cl - COOH + HCl

CH4COO0H + 3 Cl, —_—) CCl, - COOH + 3 HCl

15. and also the reaction of paraffins with chlorine:
Cafians+2 * mCl ———» Cufion+z.p - Clp + mHCL

This includes the industrially important chlorination of

methane to give its various chlorine derivatives in the

same way as the reaction of long-chain paraffins with

chlorine to give chloroparaffins of varying degrees of
20  substitution. |

Likewise, HCl is liberated in the preparation of esters

and acids from the acid chlorides:

Ry-C-Cl + Rp-OH —»  R;-C-0-R, + HCl
o
R-C-Cl + H-OH —»  R-C-OH + HCl

5
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[err] 5 Since the reactions do not quantitatively follow the above
equations, the nmain products, and in particular also the hydrogen chloride
ari sing and consequently the hydrochloric acid obtained fromthe latter -
are con- - tamnated with by-products. 10 Part of the inpurities remains
in the waste gas after the absorption ard st be renoved therefrom before

the waste gas can he discharged to _the at here, The hydrochloric,acid
produced must &F‘Qo"ﬁ‘et&?riq"r‘g‘tf%fci}?]é”l”tnarcgﬁ’qbea’t?seﬁf"f%r of&{%ﬁ?"bbses -
inter alia in bttohSof hwomatideswiyh the uspuoftéklovime) for éxamplen the
hydrochloric agid_and in th t s «Chl_o

car boris. A measth 5ﬁ8fpfﬁggﬁ§§¥§§ g(;jf. q%?)’ﬁ%%eﬁa i 3?a%§qaﬁeaggﬁ%§%teﬂ§g£%?gani c
hal ogen conpourtedueliech are adsor bable 20 on activated carbon, the
so-called AOX content. Since, in alnost all chlorination reactions, the
chlorine is not conEgﬁtelngonsuned, a greater or |lesser residue of free

chlorine is in nost 3" Foand in tfie hydrochTo™ ¢ aleHsSBt &i HEd from t he

Py

aSes
residual chlorination gases and in the 25 waste gases. The free chlorine
is equal ly undesirablLga.tg.t pesyaste gas _and in the hy orLc . agi.d as
other inpurities and6§ﬁ§?3be ?e ved for-anti-pﬁ%&utig%%%gggghs+aﬁégfor
I nprovi ng the aci'd quality. -3- It is known that a hydrochloric acid
|l ower in organic inpurities and a waste gas, which is still contam nated
only with traces of such conpounds, are obtained if the residgﬁ
chl orinati én g&desenr theyeaatdens, dot matpauantitatively follow the

k/ above equations, the main products, and in particular

also the hydrogen chloride arising and consequently the
hydrochloric acid obtained from the latter - are con-
taminated with by-products.

10 Part of the impurities remains in the waste gas after the
absorption and must be removed therefrom, before the
waste gas can be discharged to the atmosphere. The
hydrochloric acid produced must also be purified before
it can be used for various purposes - inter alia in the

15 food industry.

The imﬁurities which are found in the hydrochloric acid

N and in the waste gases are mainly chlorinated hydro-
carbons. A measure of the degree of contamination is the

content of organic halogen compounds which are adsorbable

20 on activated carbon, the so-called AOX content. Since, in

"almost all chlorination reactions, the chlorine is not

completely consumed, a greater or lesser residue of free

chlorine is in mosﬁ cases found in the hydrochloric acid

obtained from the residual chlorination gases and in_the

25 waste gases.

The free chlorine is equally undesirable in the waste gas
and in the hydrochloric acid as other impurities and must
be removed for anti-pollution reasons and for improving

the acid quality.
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5 treatnent before the absorption. This is carried out in such a way that
t he contam nat ed gases contai ning hydro- gen chloride are heated in

sui tabl e conmbusti on chanbers to about [err] the energy being supplied in
‘mast cases by the conbustion of natural gas or other fuels 10 wth an
excess of oxygen, and the tenperature dépénding on the type of inpurity. In

this way, flue_gases are obtained i ch, .al though they have ,a | ower_gcontent
of organic sub ar'?(?es],m‘ﬂ%ef:gﬁél ésglys‘%qqhajﬁﬁﬁcai ?\c?'&eéogﬁfor’l%e?r%%nm The
reason is that impurtiitd ear asehee walste \gyan, wiicH riee still i centaninatedy
present in the resi | i ' a e ' | Mgl o]

gi veHd accor @’ toq-i1 %a?]le,sngoltﬁ %cgle%c orl r?esr'cga%eeven jbéé;n& ¥ tht
additional |y. 2esidoali mhidrinaionggasesbave peubiestedhdonair Baermah| or -
ide, the free GhloailePHddctld Yrll SHUEtiich | Ml Hed-ctDéd Cowei Tnbei ng
formed and partially remains in the wast ' Dechlorlnﬁtton of, both the

€ gas,
hydr ochl ori ¢ a@ﬂ&haﬁd“?ﬂétﬁé§t§h§a§°P§aBb§gFﬁFe96ﬁ?§ PehRiRtBe S TYAF 2Bl e 25
process engi negenm@kldmide abwiheatsahl o i sal tablefcotisudytioncbhamberaci d,

e o B, B g A A LA BB 4 ey

i nvol ves a not it rogén-chlori conc n addition
new wast e gas stasemsnsbyhtbe combustionl @f rmatgral agashydr wfdrexhfeelde and

uhich 1N LN Qish O PldddS bR W herd! Sl EY. cinkérabérdeabbenatagi on
of the orig- inal waste gases, this Tan be acconplished in principle only
by al kal i ne scraabbthe, type: (pf imRuGhE(e ZPr YRishHI WY s fdnsp) t 8%€he

ste water si dpta¥hed WRiGKPCRIERSAGH! &MY Ngavy & 0Jeweah| contentandE
chi™ri ne organic substances, nevertheless still ‘contain free

chlorine.

15 The reason is that, in the presence of oxygen, the free
chlorine originally present in the residual chlorination
gas cannot react quantitatively to give HCl according to
2 Cl, + 2 H,0—s 4 HCl + O,, but free chlorine can even

form additionally.

20 During the subsequent'absorption of the hydrogen chlor-
ide, the free chlorine partially dissolves in the hydro-
" chloric acid being formed and partially remains in the
N ' waste gas. Dechlorination of both the hydrochloric acid
and the waste gas is possiblée only with a considerable
25 process engineering effort. Thus, dechlorination of the
hydrochloric acid, for example by blowing or stripping,
proceeds only incompletely and involves a noticeable loss

in hydrogen chloride concentration.

In addition, new waste gas streams which contain chlorine

30 and hydrogen chloride and which in turn must be purified
again, are formed. Like the dechlorination of the orig-
inal waste gases, this can be accomplished in principle
only by alkaline scrubbing, so that the waste air problem
ig displaced to the waste watexr side.

35 The process for removing hydrogen chloride and chlorine
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- 4 - fromconbustion gases with the production of hydrochloric acid, which
operates with nulti-stage waste gas scrub- bing, has already been descri bed
(cf.” DE-A 3,611,886). A process is also known which serves to reduce the

free 5 chl orine content of the flue gases froma conbustion installation
(cf. GB-A 2,040,897). In this case, hydrogén=is fed into the quench zone of

t he ‘conbusti on apparatus, the hydrogen rate depepding on the . air rate fed
to the conbusti®FPRicaRRustiqp tq?is?E\/\H}tL'l Fhﬁ/a%’p?fgﬁ%?’g?”e"tfo YGTochIQFAE  he

chlorine contendeid, awhitR operhtes eritdi mMuilti -Glthge/dasteé gasdGoxmb-err].
Howeyver, flue gases with chloritn t h} se orger ' e still
do not' | ead toqﬁ‘ﬂ%‘ri gfﬁﬁeﬁ%‘r&%%%ﬁocﬁ%é%%%‘i a‘{'zf Al or (r?(;'- re'(rab %/\é/abg’t e -
gases. 15 Finally, a process for destroying chlorinated hydrocarbon

residues with 5&%@?@9%%%9%9%“%&%%&1&&& gekdebatoareaubecnnd Feesed

(cf. GB-B 1,07 . ough the free chlorine content in the fluye gas is
kept | ow i n5t hi shlexriney centemt,i of the SINRnIRBAR T T f SO Fm 20
and/ or water in{QstdE1S00GRSI¢ON GEIINRE040t,1897)1, O CEh D cafs ey diyedrdgen C

acid without residyal contents of ele- nent hl orli i |
unsuccessful si h%eg?‘#e’en'éﬂl @P? nEIPRCR R r’?eaés tg’?ei Iﬁ%%ﬂﬁé’oglg%%‘%&ésdual
gas after the Heheahgdrpgennrate depending hmn the iy cratef £efe tor dhent

i nvention to de %‘gs@gogag%gwraghe fresayl or Produci fessiboei ngs free

hydr ochl ori c aci ow 1 n A rpm'r esi dual chlofi nati on gases, .and the.

qual ity of16he medueegtheschierine canrent ofppofiue gas fral AAERIY t hus

relates to a prggesSaghi? R 048l Chd AN IHYWevRY, Filuly Gaseal with atikbdime ng a

| ow“cont ent of organic hal ogen cor‘rgoundf whi ¢ .aée atd.slo_l_r tg:\bl een &5 iEo

vated carbon, b§oRReRE#| ofr EBtAeATIST Q@ Eide sti © mo
chlorine-£free hydrochloric acid and chlorine-free waste

- gases.

15 Finally, a process for destroying chlorinated hydrocarbon 
residues with the production of hydrodhloric acid has
also been disclosed (cf. GB-B 1,070,515). Although the
free chlorine content in the flue gas is kept low in this
case by minimizing the oxygen content and feeding steam

20  and/or water into Ehe combustion chamber, the production
of hydrochloric acid without residual contents of ele-

" mental chlorine is apparently unsuccessful since f£free
chlorine is sometimes still found in the residual gas
after the HCl1l absorption.

25 It was then the object of the present invention to
develop an easily operable process for producing
chlorine-free hydrochloric acid low in AOX from residual
chlorination gases, and the quality of the waste gases
was also to be improved.

30 The invention thus relates to a process for producing
chlorine-free hydrochloric acid having a low content of
organic halogen compounds which are adsorbable on acti-
vated carbon, by thermal treatment of crude gases
containing hydrogen chloride and/or chlorine and/or

35 organic compounds and subsequent absorption of the
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cont ai ni ng hydrogen chloride and/or chlorine and/or 35 organi ¢ conpounds

and subsequent absorption of the -5- hydrogen chloride in water,
whi ch conprises carrying out the thermal treatnment with the use of a

hydr ogen- and/

hydrogen is pr

or hydrocarbon-contai ning fuel gas in one stage such that the
crude gases are heated to a tenperature-oP [err] to 5
with a supportin
in such a way bW

ogens ghloride GiRcREer « HEL e RIRTHE9R RATIY
eaenthbhhmetmtﬂeﬂawﬂﬂa etké Uilge 056, a iy dogen cad_ayor

reprocessed by_the prOﬁe s 10 accor g to the inventiaon

varybhag quant i BYSEOGRT

hydr ocar bons,
t hermal copver
fl.ammabl e hydr

possi bl e i n angrsdfeed andploxyg

OB GGRH2LRLBY; &8
eldr exaideo msand a:tehéremd)cnmchs témpemmm eefec800%C o

gsgﬁ eyb O%th%%hbfﬁ % SH\&%%B%@ Q;tht Y t3fe afuelb

contal nin urnln 1t, 1t

I'n addition tOtﬂﬁérﬂﬂegoogtEﬁrf&fﬂgaaﬁﬁetﬂéséémﬁﬂEﬂléﬁ,zéﬁ& A Gk Sess

met hane, et hane and propane are als ﬂlt- abl e as the fuel gas.

t hough the prob¥s¥ogsn &PsBrBQeEErFPeB

for example, |
| ar ge-scal e pl
possi bl e. 25

from 800 o [em]cprpliabemblghebmtlmo cantding |varying gasarkitieg gen
Orﬁ r are addgg & Cx&:l:'Saeﬁatc%ﬁoﬂﬁte thenfissingd aqEdYyen)n ShB&PHhated

erature Is rea

te
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|quef|ed gas, those fuels will advantageously be used in

9o SERpoBABer BEHAE RE E8rBhct PRRCpedpd Bfend bilbess

hydrocarbons, hydrocarbons and other compounds. It is
subjected to a thermal conversion by combining it with a
sufficient quantity of a flammable hydrogen-containing
gas and oxygen and burning it, it being possible in an
industrial plant to feed the oxygen also in the form oﬁ'

air.

In addition to hydrogen, other flammable gases such as,
for example, methane, ethane and propane are also suit-
able as the fuel gas. Even though the process can also be

carried out with industrial gases such as, for example,

" liquefied gas, those fuels will advantageously be used in

large-scale plants' in which the carbon/hydrogen ratio is

as low as possible.

The temperature in the combustion chamber is in the range
from 800 to 1600°C, preferably between 1000 and 1400°C.
Fuel gas and oxygen or air are added at such rates that
the desired combustion chamber temperature is reached, no
soot is formed in the combustion zone and the flue gas
has a hydrogen content of about 1 to 15 % by volume,
preferably 2 to 5 % by volume.

The rate of the fuel gas and of the oxygen or air dépends
on the rate and composition of the crude gases which are
to be heated up. If the rate of the crude gases and their

composition are subject to relatively wide fluctuations,

[err] by contacting
a flame, the fuel gas feed and oxygen feed bein controlled
t

i R OHE; psags Sl e

9bﬁﬁ$§¥Q%¥ﬂ§|¥?t§ﬁ?¥(ﬁrW%N air.

SUVaﬁFthPﬁdustrlal gases such as,
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soot is formed in the conbustion zone and the flue gas 30 has a hydrogen
content of about 1 to 15 % by volune, preferably 2 to 5 % by volune. The
rate of the fuel gas and of the oxygen or air depends on the rate and
conposi tion of the crude gases which are to be heated up. If the rate of
the crude gases and their 35 conpositrbﬁ are subject to relatively w de

fluctuations, -6- automatic.coptrol of .t fuel .feed and oxvgen.or.air
feed can be of aﬁﬁ%ﬁfé&ecgnh'ﬁﬁ%r" e#lf%iﬁuec]! Ir}??l?gs?‘ﬁﬁc%%e?hof h%’gﬁsfeeéo a
process conput ean Hec ofsadvantagéue ygaderomexitadnyicimeamstanceash|withe 5
conpounds ot he h hygdr Qg ri no organi ¢ substances. It is
freeﬁvpf t he h§8%pggﬁ %%I%T?%g%%bgnsgﬁggggﬁﬁomn per se. The process
according to the invention is preferably carried out in equipnent such as

is shown di agr aggatisalteidly fhdel ad GddetdindioOvereial Dy helo K ESEDRENt S
are al so concei vabl e ande(gé)ssl bl

or the absorption part. The crude, gas
which is t8 beCPEBPYRESs REREr phhap hygrogen a‘ﬂ@ﬁ’?’ of2d AP OFgRRL
'EI_Er oEgh.t he bugabstahkeisnt oIt hdscofibeeli @E chhabdydx®dgemdchlpmddet Heyei n.

e hot waste 15 s.flows _t h line (3) into the condenser (4), where

a part of the_ﬁ?&P@% nkgﬁﬁg#Fﬁgyggﬁdenses as hydrochloric acid and fl ows
?g; Fhrougﬂ l'ine ES). Zhe cooled gas mxture is transferred through |ine
(6) Into the sehdl dis ldaddiindy €5, chPaldvaitidie hudreperesibryi de
is 20 renove y%?cu%gt.e% hydr ggﬂ ori ¢ aci g ‘\r/vhi ch f‘%,pws %?? ?hr opgh
line (8) to |igsarrded suk,ip egUipReny FULHES 18 SRR ( ’cﬁrﬁ‘?@m‘fﬁ'?"?\%#]'e i s
dr'twnt Ey i pugp {9) Filgueohi! i HOwele),arstittat | xerangémentgh arencaldd)
in e

conceivable and possible for the absorption part. The
crude gas which is to be reprocessed is passed, with

- addition of a fuel gas, through the burmer (1) into the
combustion chamber (2) and burned therein. The hot waste
15 gas flows through line (3) into the condenser (4), where
a part of the hydrogen chloride condenses as hydrochloric
acid and flows off through line (5). The cooled gas
mixture is transferred through line (6) into the scrubber

(7). In the latter, a part of the hydrogen chloride is

20 removed by circulated hydrochloric acid which flows off
through line (8) to line (5). A part of the hydrochloric

" acid flowing off here is drawn by the pump (9) through

K~/ line (10) and delivered through line (11) into the
scrubber (7). The gas flows on through line (12) into the

25 scrubber (13) where it is freed of hydrogen chloride by
circulated dilute hydrochloric acid. The hydrochloric

acid flows from the scrubber (13) through line (14) into

the receiver (15) and from there through lines (16) and

(17) and pump (18) back into the scrubber (13). Line (19)

30 branches off from line (17) and leads via a solenoid
valve (20) to line (10). By means of this solenoid valve
(20), such a rate of scrubbing fluid is always fed from

the second into the first scrubbing circulation that a
hydrochloric acid of constant concentration flows off at

35 the acid outlet (21). Via a stock tank (22) with level
control, the receiver (15) is replenished via line (23)

with the same rate of fresh water. The residual gas freed
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scrubber (7). The gas flows on throughline (12) into the 25 = scrubber
(13) where it is freed of hydrogen chloride by circulated dilute
hydrochl ori ¢ acid. The hydrochloric acid flows fromthe scrubber (13)
through line (14) into the receiver (15) gﬁd fromthere through Iines (16)
and (17) and punp (18) back into the scrubber (13). Line (19) 30 branches

off fromline 7 nd | eads .via a4 sol engid val t ' 0 y
neans of this é’%l é*%‘r(?% \?}lefd)d% Sife he’gufaa‘itee%& ’é(zz‘%%ﬁb‘l%ﬁ%é‘ggﬁéild %2545 way's
fed fromthe sedandliméo (B¢ finm ssusbr vbbiway dhatul at isdightdy areduced
hydr ochl ori c agj 0 s COongen [ of t s . '

Y g ro%c &%%ﬁ%}% Z?E\M t}% 8GuipR¥Re Of bndl 3P qikbRargéd

outlet (21). vraa's | eVel™ control, the receiver (15) is
repl eni shed vi dntiondhe2Ppemi-t h t he sane rate of fresh water. The residual
gas freed -7- of hydrogen chloride is extracted by the exhaustor (24)

via line (25) in such a way.that a slightly reduced pressure prevails in
t he equi pnént , Flspnes d?séﬁgr ge(fl'?“m opgﬁg‘%ﬁgﬁ. ?%"doﬁ'im&lﬁ‘r s & aRa-3%%Row
preferred enmboguibieffdiuther procesabhecbrdinge tpr bbes$nwenbidhngnta t he

i nvention on a. aborgtory scale. The burner according to Figure 2 is
conposed of an ]'ia%?‘l’graq"t"uﬂé sﬁ%e'and an outer tube (32) which are fixed con-

10 centrically in a plug (33). The plug (33) is inserted into a w de tube
(34). A furt herldiBR 3R detcrdied to #qere @ ie bbApbbed 683inadinks

connected to the I nterspace betweén the tube ) and_tube (32)..This
burner is prefdnkeal {3}) tppdyag (ﬂ“‘%l‘g&éﬁéég}hggﬁc e%fg%q %82~ The

hydr ogen i f echddridl Iyheid uRe plld (38X heTher pdug afd8)t his cinderyed and
ox§g’en are fed inI]t:roOlJangit eet;[.:.gge(34) . A further tube (35) is fixed at an
angle in the plug (33) and is connected to the interspace
- between the tube (31) and tube (32). This burner is
preferred for the use of hydrogen as the flammable gas.
15 The.hydrogen is fed through the tube (35) to the burner, ‘
| and the crude gas and oxygen are fed through the tube

(31) .

For the use of propane as the flammable gas, a burner as

in Figure 3 is preferred,. in which there is no lateral
, 20 ' tube and crude gas, propane and oxygen flow in together
\/ | through the inner tube. The inner tube (41) and the outer
: tube (42) are concentrically fixed in the plug (43) which

is surrounded by a tube (44). Propane and crude gas flow

into the tube (41) through the tube (45), and oxygen
25 through the tube (46).

The advantageous mode of action of the process on the
acid and waste gas quality was not deducible from the
existing state of the art.

In fa.ét:, it is possible with the process according to the
30, invention, surprisingly, to convert even major quantities
of chlorinated hydrocarbons, contained in the crude gas,
into carbon oxides and hydrogen chloride, without forma-
tion of soot being observable. The hydrochloric acid
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(31). For the use of propane as the flammable gas, a burner as in Figure 3
Is preferred, in which there is no |ateral 20 tube and crude gas, propane
and oxygen flow in together through the inner tube. The inner tube (41) and
the outer tube (42) are concentrically fixgd.in the plug (43) which is
surrounded by a tube (44). Propane and crude gas flow into the tube (41)
t hrough the tulbspésined aftom eigeElife galblsoighclégr t1ite (Wler HI1 then
advant ageous nDde.ﬁL actéog of the grocgis on the acid, and wast as
qual ity was not3thtticFEPEAHPENPFHBRAS; SPLIRTIRE FOmBPURHE or ﬁ%l]%ct",n it
IS pessi bl e w tdctirvapedcesshascoenllyg ino d hérate iraege | ©of Iesgritharngly,
to comnvert every 'fﬁmquantities of chlorinated hydrocarbons, contained in
I'n

t he crude gas, carbon oxi des and hydrogen chloride, without forma-
tion of soot being observable. The hydrochloric acid -8- obtained from

the flue gases 1% £A@PEibhKCLYRL S £:986l WY etiertlaIC NIV I P AR itherd-Or i ne
conpounds adsorPabI e on activated ,carbon OE‘Q/ in a trace range of | ess than

1 my/[err]. 5 T9%°a08PE ORL (XeTULTG APG! SRt ERRnt EFeRFPSRFne TR WaRkh%-
fore does not rgamese abbainegd hafterecatentabsbiiption cofaskise oliyrivwerbmf t er

t he absorption aof., the.hydr chl ori are likew se chl.qrninesfree and,
e the byaro-Saioefad st oflicipl ol R difel digd SR NaSud Tild Foadld |
conpounds. ' Theshlterite akkitdhargjeid} o congadnnoepher ctxnedmutof urcxiganic
pU“flcatlgﬂ \j\éﬁﬁpowdéw Uﬁk&;ﬁgc‘éiﬁt ehe WisdHiged OtHCILd Sfthidipitiere

arise, whi require disposal ., ]
Y . without further purification steps. No scrubbing waters

or other production effluents arise, which would require
disposal. '

Apart from these advantages, contamination of the hydro-
15 chloric acid and of the waste gas by organic substances, '

which might theoretically only be formed in the thermal

treatment, are not to be feared in the preferred temper-

ature range.

The procedure and the mode of action of the process will
20 be explained below by reference to examples.

RN All m® data relate to the standard state (273 K,
1013 hPa).

Example 1

In a laboratory apparatus according to Figure 1, in which
25 the burner (1) was essentially composed of two small

ceramic tubes slid into one another, according to Figure

2, and the combustion chamber 2 was formed by a quartz

tube of 45 mm internal diameter and 650 mm length,

0.2 m3/hour of crude gas of the following composition was
30 thermally treated:

HC1
c1,

80.1 % by volume
10.2 % by wvolume
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AQért fromthese advant'ages, ~contami nation of the hydro- 15 chloric acid
and of the.waste gas by organic substances,. which mght theoretically only
be formed in the thermal treatnent, are not to be feared in the preferred
tenper- ature range. The procedure and the, node of action of the process
Wi : | 20 be expl ai ned bel ow by reference 1o exanples. Al [err] data
relate to the standgyd state (273 K, 1013 hPa). %I’TH| 1.1 | aboratory
apparat us accordi ngq{ﬂo Figure 1, in which 25 t?é' b r%é’r vo?'f%‘ewas

essen;! al |y conpatdsd ahloaidsmal | ceranic twubes d.0dg/m’o one anot her,
according to Fiqgur dde combustion ghanber sformed by a quartz
t ube‘ef 45 nm i%tlifég‘h?ﬁhl | arree'?er and 650 mm’ engt hl,'%o. n8/ hour of crude gas
of the foll ow mFighiaranathangs 30 thermally treated: HC

80.1 % by vl ung {lichloroethene : 10.12 %gym®vol une -9- N2
9.6 % by vol une rrethéll chl or.i de 1.0, g/[err] ethyl
chl ori de tetrachloromethane ./ 1qorr] trd chl ofode®Fhe 5+

trichl oroethenen-paraffins C,,/C,, 1.6 g/[errd tet Gachigymdmet hane

1.1 g/[err] n-paraffins [err] 0.2 g/[err] 0.13 [err]/hour of
oxygen was adm xed to the crude gas. The gas m xture. was passed through the
i nner smal | cer@uiit xFhourubs. oFygen wase| admireds try §hegerudgsopassThe

through the annglarpyg2puPet WRENphdBeld V1 Bligh @M knétbesalTheeramic
10 tube. 0.36 ‘m*/hour of hydrogen was passed through the
\/ annular gap between the two small ceramic tubes. The.
flame temperature was 1210°C and was measured by means of
a reference body of ceramic material, using a radiation
- - pyrometer. _
15 The gas was cooled in'_. the condenser (4), which was an
Allihn condenser according to DIN 12,581 of 400 mm
length, and freed of hydrogen chloride in the scrubbers
(7) and (13). The scrubbers were double-walled glass
tubes of 50 mm intermal diamei:er and 460 mm length. The
20 - interior was packed with Rashig rings of 10 x 10 mm size.
The jacket was supplied with cooling water.
About 90 dm®’/hour of scrubbing liquid was circulated in
_ each of the scrubbers by means of pumps (9) and (18).
o ' The fresh water required for producing the hydrochloric
25 acid was fed into the apparatus via the receiver (15)
which had a capacity of 1 dm’ and the level of which was
kept constant at 80 % by means of the overflow (22). Such
a rate of scrubbing liquid was fed from the second into
the first scrubbing circulation via a solenoid valve (20)
30 controlled by a pulse/pause relay that the hydrochloric
acid flowing out at the acid outlet (21) had a concentra-
tion of about 30 % by mass of HCIl.
By means of the exhaustor (24) such a reduced pressure
was set in the apparatus that a manometer on line (3)
35 indicated a draught of about 3 mbar.
In this way, it was possible to obtain hydrochloric acid
with 30.2 % by masé .of HC1 and an AOX content of
< 1 mg/dm’.
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flame tenperature was [err] and was neasured by neans of a reference body
of ceramc material, using a radiation - pyroneter. 15 The gas was cool ed
in the condenser (4), which was an Allihn condenser according to DIN 12,581
of: 400 mm | ength, and freed of hydrogen_cmo_ri de in the scrubbers (7) and
(13). The scrubbers were doubl e-wal |l ed gl'ass tubes of 50 mm i nternal

di aneter and 4§ T, 2 i J S sRAC 1 1.0 L1 Nngs
of 10 x 10 mn@?‘ze?n#ﬁ'ew i}al%:ie?gﬁ/agmstupg Fégeé\nb?% c“%'?ﬁg \A\Mﬁéel; Al o:%fé 90
[err]/hour of aeidbbing thegresidualcigasuladiter theeahsqrPhinn.sehes by
means of punpsefQh adkhédfle Her fr8shauakerof cthe’ corgRhi 8" Whipdicndde
hydrochloric 25 | acid_was fed |n§10 t he agggratus via the rece xer (15)

whi ch had a capiégipaliy|PFEPERtaiB the FEVER SRS WFPER Eeﬁﬁiif’ Bonst ant at
80 % by neans of the overflow (22). Such a rate of scrubbing liquid was fed
fromthe s cong i ntgetge first scrubbing circulation via a sol enoid val ve
(20) 30 ont by a pul se/ pause relay that the hydrochloric acid
flowng out at the acid outlet (21) had a concentra- tion of about 30 % by
mass of HA. %@ﬁgarsgehheoﬁéaﬁu%ergﬁ@ﬂoﬁy@mésﬁ@ de Uk Sk 1S Set
in the apparatus that a mangneter on |ne (3% 35 i nd] cated a drauyght of
about 3 mbar. Bnwaf sabgyt 15 Fad¥ho¥eiwre. ¢ FooiREdSF nhar F8RtorYReReT with
30.2 % by nmassjiglvelChyapdgan A6Atents i tile wabtegherléad to-cHIlbrirde ee
chlorine was npt detectable in the‘{b\r/ﬂdrochl orJ ctaci d. Int%he %oeﬂg#%ll gas
after the absoPFERERPTRESOFer Fr &R oFPfle Y58 fest8F i

€ orgaim c
CqEBpund810 composition was thermally treated:

Substance : % by volume
HC1 33.8
Cl, 4.3
15 N, ' 4.0
H, 41.4
0, 16.4

By calculation, this gives a waste gas of the following

composition:
/ 20 Substance % by volume
HC1l 50.7
H,0 39.3
N, . 4.8
25 ° H, 5.2

In the hydrochloric acid produced, which had a concentra-
tion of 32.4 % by mass of HCl, free chlorine was again
not detectable, even though the hydrogen content in the
moist flue gas had only been about 5 % by volume.

30 Example 3

. In the laboratory apparatus described in Example 1,
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originally present in the crude gas were detectable. 5 Exanpl e 2 The
hydr ogen content of the npbist waste gas from Exanple 1 was about 15 % by
volune. In order to test whether |ower hydrogen contents in the waste gas
| ead to chl orine breakthroughs, a crude gas m xture of the follow ng 10

conposition was thernmally tréated: Substanke - % by vol unme
HCl _ 3 33.8 [err] ) ... 4.3 15

[err] _ 0.2 m°/hour of grude49'e.s[ gﬁr]:he following composition was,; ,
[err] thermally treated|Gudimly & dbhwrier iavvorddinmg Ho/Edignrensdiz:e gas
of the follow ng conposition: 20 Subst ance % by vol ume HG
50. 7420 : 39.3 N2 ~ 4.8 25
H2 HC1l 5.2 In the hydrdth? ok iky aceodame oduced, which

‘had a concentra- tiogyof 32.4 % by mass of HCL, gfg6g 5Pl nsikke Was again not
‘detectabl e, even though the hydrogen content in the noist flue gas had only
‘been about 5 % by voNaine. 30 Exanple 3 |# the }apdratR¥ yWwabiBe at us
‘described i n Exagehfl lehlorfad nB/ hour ot crudeg gesgah® t he fol | ow ng
conposition was the treated, using a burngr,acgoyding to figure 3:
“HC1 etﬂyingL£Xr1§?.9 % by vol fime [er?]7 g/m ? ? :

9.2 % by vol unetbichloromé£hane - 12.2 % by vol une

+ trichloroethene : 16.0 g/m’
10 tetrachloromethane : 11.0 g/m3
L/ n-paraffins C,,/C3 : 5.6 g/m

0.036 m*/hour of propane and 0.126 m?/hour of oxygen were
used as the fuel gas.

The temperature was about 1250°C. The flame burned with- '

15 out forming soot.

The hydrochloric acid obtained had a concentration of
30.1 % by mass of HCl. It was water-clear and contained
‘no free chlorine. The AOX content was less than 1 mg/dm3.

In the waste gas after absorption, only traces of organic
N~ 20 compounds (< 5 mg/m3) were still detectable.

Example '4

In order to test whether possibly organic pollutants are
even formed during the less than stoichiometric com-
bustion of propane in the preferred temperature range,

25 propane ﬁas burned at about 1250°C at an oxygen deficit
in . a device resembling the apparatus according to
Example 1.

The conditions were chosen such that the propane/dxygen
molar ratio was 1:4.6 (stoichiometric ratio 1:5). The
30 flame burned with a blue transparent color and without

forming soot.
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rrethyl chl ori de 0.6 g/[err] ethyl chl ori de

3.7 g/nB trichloronethane + trichl oroethene : 16.0 g/[err] 10

t et rachl or onet hane : 11.0 g/[err] n-paraf fins [err] : 5.6
g/{err] 0.036 nB/hour of propane and O. 12§ n8/ hour of oxygen were - used as
the fuel gas. The terrperature was about'[ ?r] The flame burned with- 15
out “form ng soQ h d ochI ido ed had a _concent.r.ation_of
30.1 % by nass E}F l1yt£ T’ér ?eng% § ¢8Rt FFe P50 reteaat%‘foré)ne.
The AOX cont enfawasas emddmiel fapmh ethle. Hot t fdusasgasems byf t bpdirect
absorption, onI Lace COHEMAUHgs 5,48/ re&gstill
det ectabl e. Exarrptrlﬁ% ?’r’f érgighgtgé%%eﬁmet her poséof(bzl ?ngggﬁ?%&tﬁ%l&lﬁants
are even fornesoadﬁnﬁgtlehe | ess than stoichionetric com bustion of propane
in the preferred terrperature range, 25 propane was burned at about [err]

at an oxygen deficit |n a devigce resenbli he appar at us_acgor di b
Exanpl e 1. 5The OF¥GRHAG S %Hﬂ‘%eFPsEc% A0S op%ﬁe?%o g :11%0 ﬁgar
rati o was 1: 4. el 0| abtonedétectatileo 1ih). fhe 3@onddmmateur byd vgas a
bl ue transpar engw Uy and WlthOUt form ng soot. -12- The water forned
in the conbust i |tated as far as possible fromthe hot flue
gases by indirect cool i ng vmth cooling water of about [err] and collected

as condensate. Aldehydes and ketones were not detectable in the flue gas

itself, as obtained after the condensation. Other pos-

v 10 sible reaction products - such as, for example, acids -
were also not detectable. ’
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5 Organi ¢ conpounds up to a boiling range of about' [ Ill |
de'_t ectable in the condensate by gas chromat ograprlmll "MI“MI‘N““I
ket ones were not detectable in the flue gas itself, as “obttai hed"after” t he

condensation. Qther pos- 10 sible reacti_orbp[oducts - such as, %@fﬁpl e,
acids - were also not detectable. - 137¢ 0362 at ent

claimA proces r.pr ing chlorine-free hydrochloric acid having a | ow
content of orggﬁlt:gnﬁaf%%g% conpounds whi ch are adsorbable on activated
carbon, by thermal treatnment 5 of crude gases containing hydrogen

chl oride and/ g gewc@éw%@%ﬂdﬁwi&wfwﬂ%@w@mﬂ& &b5ar p-

tion~af the hy en chloride 1n water, which conprises carryi vglgt t he
thernmal treat nBAViRE: B oW @ontant of @ Lc a‘?@?ﬁe’hm%%bcg%- $8i ni ng
fuel gas in ongriladsorBadlalch hbeivabedceus#bonasky therheht exedtment
tenpera- ture of [err topéerr] b gRtactin ] S hoo 11§ t he
fuel gas feed 2f&d 8@‘5 n gﬁsbefﬁa(‘és%ﬁ??él I eﬁwféggﬁch&gf%{?&?hat ngggoot
is formed in tlealoatines andfor pygenicdcenpoundayandgubsedpenrt cAPSPHPT he
waste gas. tion of the hydrogen chloride in water, which comprises
carrying out the thermal treatment with the use of a
hydrogen- and/or hydrocarbon-containing fuel gas in omne
10 stage such that the crude gases are heated to a tempera-
’\/ ture of 800°C to 1600°C by contacting with a supporting
flame, the fuel gas feed and oxygen feed.being controlled
in such a way that no soot is formed in the combustion

- zone and excess hydrogen is present in the waste gas.



