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WO 2007/ 017314 PCT/ EP2006/ 063795 1 Method for the
production of 2,4,6-trinmercapto-1,3,5- triazine The
present invention is directed towards a nethod for
the production of 2,4,6-trinercapto-1, 3,5-triazine

w¢ TdufetdB. In 5 particular, the nethod of tRETEBISPEEHTIS

matter relates to the operatlon of acidifying the
salts of 2,4,6-trimercapto- 1,3, 5-triazine (TMI in
aqueous sol ution and in a defined pH range.
2,4,6-Trinercapto-1, 3,5-triazine [ CAS-No. 638-1 4]
whodethodh foza prﬁﬁﬁ%ﬁt¥ﬂﬂlﬂﬂ &y PtrinaRcaRte-1,3,5-

[ CAS- No. 17766-26-6] hasrbazimsly been in |ndustr|a

use for arelatively long tinme for purifying heavy

met al - cont ai ni ng wastewater and exhaust gas_streans

the Beeqgdd ipfephéor ot nBradreds Fesardgid Nehodr F%ﬁsthe
W&udzﬁhdrh%fr ubhes-t ntustaaptaedt, 0F 5- b Esipeci(@MIryHs) . In

_egrf—f @h y%tenmggg&f aeh% tsla%ggcs ﬁ%cgnerrala%ghm the

f’ene oxX| at are bers

AbE e e O 9631 AR byhectSnlitanett hi bk éélf"SrFﬁBi:%ve
n.h@ 5-phwisizGalk - angTE hemi calecaisopen bt £6n rah imptudefided
an1an important field of use. This is because this
ErossTanlng 20 has to date additionally reqU|red

| ead conpounds such_as red |ead _or |ead Q%pq?

#ht ch~ %ﬂ?q?ﬁétﬁyﬁr%C?ﬂ?ﬁﬁ%?%&?lJCA?oyﬂﬁcﬁiaT - whose
yoh &hy Zatieon soThelenvi ranriimnt ablpolCAgidan dA(E66626-6]
Lgad, c%} %%eﬁ Fed%@&g@laqo%ged@B?téoj_rbsla‘?:'ivtelf@ long

tOXICIty ne 25 thiqurea (ETU have lead to

- EhBe f 5% Rq%%fyp@gdh¢§vyuquﬂﬁ$90ntalnl g wastewater and

exhaust gas streams, can be used in the form of the free
acid in various ways in the rubber 1ndustry sector.
Especially epichlorohydrin rubbers and their copolymers
with, e.g. ethylene oxide (what are termed ECO rubbers),
which are crosslinked by ethylene thiourea to improve the
physical and chemical properties, can mature to form an

important field of use. This is because this crosslinking

has to date additionally required lead compounds such as

red lead or lead phosphate which bind the hydrochloric acid

formed in wvulcanization.

The environmental pollution due to lead and also
fundamental considerations on the toxicity of ethylene
thiourea (ETU) have lead to the fact that lead is no longer
being used at least in the car manufacturing sector. An
effective substitute for the ETU/Pb system has proved to be
TMT-H;, with which, if appropriate, in addition to
activators, nontoxic calcium or magnesium compounds can be

used.

Methods for the production of TMT-H; are described in a
plurality of publications.
In addition to methods which use ammonium thioccyanate or

other salts of thiocyanic acid as starting material and
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bei ng used at least in the car manufacturing sector.
An effective substitute for the ETU Pb system has
proved to be TMI-H3, with which, if appropriate, in
addition to activators, nontoxic cal cium or

worrgnessum conpounds can be 30 used. Met ho@STEBH0E 468795

production of TMI-H3 are described in a plurality of
publications. In addition t & met hods whi ch use
amoni um t hi ocyanate or other salts of thiocyanic
acid as starting material and WO 2007/017314
Pei? BP0 /B3 9Py LYSHRATANEREZ A IR HE Npyrhe strongly
ayﬂﬁp& rsymretmz alben phoddusest sapghyfracidiansyist ehjoride
P s i cheis
PREty B R el hath A0 8%%?3%5??%%@#”.“% &
QBEFW%@% 1Pntf1ﬁepﬁ?%%fé?ﬁ:é° £ &¥fye. 5 For instance,
aseoi gk tghde) G5c330344, teyEuBincsehl oyamerics chloride is
rolyse S n t 2S
PR g G G DO B o B e R
$ﬁéuthe|ad: 89 “Saifart & beargbabesaveryby ad"ésddffllﬁés the
gzeémlm wfidateyanusdg. chloride 10 suspension with

d\'adzéf Na%@@%g& X%egg&l%%d fagsggsa&ﬁa QA1 Wit Be

sul p Uric acid urit
5868PBTion Mlalhkanu Nﬁ%&l@ﬂaz&r{ az@@aaﬁﬁ%w{ﬁn%%ﬂts of

IMTaHBi @fte opr @dusedul pherfd eeiaci(gibed nepgr ecirpicyad bl -
out by addition of NaSH to a solution of cyanuric

¢RI Q& d#z'asvl%%gmafl At Addinkai 00 aduhioh AP WG si S£
acidifie gr loric acid.
TMT-H; are produce the free acld being precipitated out

by addition of NaSH to a solution of cyanuric chloride in
acetone. In addition, the product is acidified with

hydrochloric -acid.

. biagram 1:

Cl SH SK

N/J\\N NaSH x H,0 N)\N KOH N)\N
—_—— —-
/II\ /)\ H,O / Acetone 60°C )% J\ ){\_ J\
cl NT ol Hs” N7 sH ks~ N7 sk
TMTH, K,TMT

Our work has found that the trimercaptotriazine synthesis
which actually can be carried out accerding to the

diagram 2:

Cl SH

Py /L
N~ N N7
] + 3 NaSH - = /]\ ||\ + 3 NaCl
Cl “ Ci
1 N

leads to products which do not satisfy the requirements of
the rubber industry for a TMT-H; crosslinker. The purity is
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Diagram 1: C SH SK IN N NaSH X H20 N; kN KOH N ~kN
t H2O/ Acetone 60C CI N CI HS N SH KS N SK TMI-H3
K3TMI 20 Qur work has found that the

trimercaptotriazi ne synthesis which actually can be

\woamwmsdmout according to the diagram 2: CPCEHP2086/@3795

NaSH HI1] +3 NaCl CI N Cl HS N' SH 25 leads to
products which do not satls@y the requirenents of

the rubber industry for a TMI-H3 crosslinker. The
purity is WD 2007/ 017314 PCT/ EP2006/ 063795 3 < 95%

&l Rabi el kodlinei 6asubtent i duaRddt #ed odurodoys 18
strong and wantypiceal . Adpparatyl, yini bhididimgiatesynthesis,

SXcheS'%uon%'g%cE §5&ﬁ”§% %&%EEX§HCQef§%JBﬂ¥%%X¥hd

erivatlves he nature of
bﬁ%@g¢@|%¥§qusnogh9e¥aﬁpmﬁuﬁﬁwtPﬁ HBPAF1tisk diFceeSsY Y
ﬁMB&HeﬁiSEQﬁ;a pur eudds=413:1 pryackedss voa 4 here TMT-Hs;

ormataon of i r-@%&f&l eoéwakarogofﬁﬂle J1D Wei efir,

PR&“pure en_preci pi tat ed
SEbul ¥i i ith: PDAgFARTS: 1516hep mpeeiDitated by

acidification:

Diagram 3:

.Cl ' SNa

.N)\\N J\

)'\ )\ + 3 NaSH + 3 NaOH E—— | + 3 NaCl
Cl N Cl "

SNa

N N

15H : ~
)\ /lk + 3 HX [1:5H,Y] N| N 4 3NaX [15NaY]
o
7 HS® TN~ TsH

NaS N SNa

X =Cl, Br Y= 80, TMTH,

Preferably, disocdium or trisodium salt is used. A method
for the production of the trisalt is described in DE
3729029.

Customarily, a TMT-Na; solution (pH approximately 12} is
admixed, with stirring, with a strong acid until a pH < 2
is present and as a result acid precipitation occurs. In
this method, which is also occasiohally reported in the
abovementioned patents, a fundamental difficulty occurs
which makes carrying it out industrially virtually

impossible in practice.

Formation of the free acid on acidification proceeds with

intermediate formation of the following intermediates:



I~N~CI + 3 NaSH + 3 NaOH /\N ISNa + 3 NaCl C NaS TMI
- Naa SNa SH NI +3 HXI 1.5H2Y] N N + 3 NaX 11.5 NaaY
] NaS NSNa ~HSNSH X =04, Br Y= SO4 TMI-H3
Preferably, disodiumor trisodiumsalt is used. A
waoredotyoxts14f or t he production of the trisalt PET/EP2006/063795
described in DE 3729029. 15 Custonmarily, a TMI- Na3
solution (pH approximately #2) is admixed, wth
stirring, with a strong acid until a pH< 2 1is
present and as a result acid precipitation occurs. In
Phigrafetdiod, which is al so occasionally reported in
the abovementioned patents, a fundanental difficulty
occurs 20 which nmakes carrying it out industrially
virtuall'y inpossible in practice. Formation of_ the
free acid $a acidificationf¥roceeds with SN
i ntermedi gte formation of e foll ow ng

e “@L;ﬁgfgmh@%w&ﬁ%%mmx

pH 10 pH 6 / L=3g/
SH S
)\ HN)]\NH
I A
‘ L:0£gﬂ

Therefore, from pH 6 the monosodium salt precipitates out
which, at pH < 2, is probably converted in a solid/solid

reaction to give the free acid.

In this customary procedure, it emerges that the reaction
batch, with increasing solids precipitation, becomes
increasingly more difficult to mix, since the precipitates
cannot be drawn into the stirring zone and thus homogeneous
mixing cannot be achieved. As a result of the poor mixing,
the Na salt can thus not be completely converted to the
free acid. A consequence is that a TMT-H; obtained by
filtration according to this method still has a high ash
content. In addition, the precipitated product proves to be
extremely finely divided, so that very long filtration
times and especially also wash times are required in order
to remove the dissolved sodium salts (e.g. NaCl or NazS0y4) -
This results‘in very low space-time yields and thus high

production costs.

It was therefore an object of the present invention to

specify a further method which is superior in economic and
ecological aspects to the method of the prior art and helps
to overcome the above-described disadvantages of the known

methods.
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NaS N SNa HS N SNa HS N SH L=3g4 S H N" ~N HN J
NH pH<2 / %9 HS NSHSHS L =0.8 gll Therefore,
frompH 6 the nonosodium salt precipitates out 5
which, at pH < 2, is probably converted in a

waolor/a7sal i d reaction to give the free aci #CTER20PHPZTIS

customary procedure, it energes that the reaction
batch, with increasing soli s preci pitation, becomnes
increasingly nore difficult to mx, since the

Erem pitates 10 cannot be drawn into the stirring
bhe dnPathds HS%@‘é‘ﬁ‘éoad"scorﬁjil)?ignﬁoc‘é%%o‘fladé“sach| eved.

As a result of the poor mxing, the Na salt can thus
Aot a beenonplogt ehy Caovertiad to sheethedelaritde A

BQQ&@QHﬁﬂPQﬁ?§ %hgttélﬂéﬂééﬁioaﬁt@|QEgrféhlﬁE %&ratlon

accordin this nethod st has h
R ALY SRl Ut e&Pﬁ. F%FE%S @t Ss%Bee%f
P p4 et ehterreaply- MBle!Syt:dnamdledlns@qmms erlytiiong while

Eh!atégéfdﬁoa%nt LS c2Rdr £SPEC Al Ln)ﬁlﬁ{:§9n§\@§33}i i ABgeakom

requi der to renpve t ssol v sodi um

%aPt‘éO (.. eﬁg@emg}y,\%msmg s ‘éguIP? 9% very |ow
spase:ddamsylivel dheandlttius Rifglthe26bpeodutt iiotecostsis

gkh%@\?e& h%fh%f 9@91%9 vObF eGle of, 4t 'eetpméﬁéapﬂdl\ie@t 5oN

speci f urt her_ net hod g
EEbREMS R P EBEBGP R e EM £h6 THE LTS E IR

poi ostatisandubekpstially shorter filtration times and
wash and drying times in the method and thus to arrive at

an economically more expedient method.

In a preferred embodiment, in the inventive method a
procedure is followed such that an aqueous solution
adjusted to a pH of approximately 2 is charged and to this
is added, with pH control {e.g. by adding acid), a solution
of the corresponding salts bf 2,4,6-trimercapto-1,3,5-
triazine in aqueous solution. In this case, those skilled
in the art are free to choose how the pH can be controlled.
Advantageously, this can be achieved by the fact that,
simultaneously with the addition of the solution of the
corresponding salts of 2,4, 6-trimercapto-1,3,5-triazine, an
acidic aqueous solution, which is preferably produced from
an inorganic acid and water (see below), is added in such a
manner that the above-specified pH rahge can be maintained.
The control can proceed using means known to those skilled

in the art, for example using a pH electrode.

Particularly advantageous is the fact that the
acidification of the corresponding salts of 2,4, 6-
trimercapto-1,3,5-triazine proceeds in a pH range from 1.75
to 2.25, preferably 1.75 to 2.1.

Further advantageous is an inventive method in which,

during the acidification of the salts of 2,4,6-trimercapto-
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to overcone the above-described di sadvant ages of the
known 25 met hods. WO 2007/017314 PCT/ EP2006/ 063795

5 This object is achieved according to the clains.
As a result of the fact that, in a nethod for the
production of 2,4,6-trinercapto-1,3,5-triazine by
acidification of a solutiongof the correspondi ng
salts of 5 2,4,6-trimercapto-1,3,5-triazine in

aqueous solution, while the operation of

ci.dj flcatlon naint ai H_range 0. 2.

l’%k%rtﬁ%ﬁ? sufp?lsﬁgg %uﬁt? ﬁg gng gban éoﬂéﬁ%?ular

wel BBt SpbUtheny0hmt He abpepkeeéntntsnesthugh aohbemedr—
The quality of the 2,4,6-trinmercapto-1,3,5 10
weighhz PRESBRRERPI Rafe SBBLAFABATEY CAPYINEChEHOPS skilied

1n??%g'QkﬁnéndtQrgsEeghb§B1§§?§tégﬁhﬁhbiesn@&%%%tol and

tration tines an drying tinmes in the
Praethodl ahdCthus to arrive at an economcally nore
expedient nethod. In a preferred enbodi nent, in the
Actavenhgveonmehbodsaect) pheceduseprsvidkeldowedeshehl for the
t hat an aqueous solutlon adj u

ted t H of
PrappFbxPHafél yr 3P téﬁgﬁﬁéépéﬁai 5 Pﬁp§%3g§n§d@8d

acht bipklkcont el sheqguebyisadding aei dF, tﬁes@b%&b%@on@ﬁng
the corresponding salts of 2,4,6-trinercapto-1, 3, 5-

Saﬂtsazfné ﬂn6aQQema§C§9thﬂ®ﬁ:5rﬁr@ﬁﬁ9ﬂ@a5@haﬁﬁ@§@rlZed in

led 20 in th Lt are tQ_cho
€3 An B  HBMTFBI PAUC Rl A0 d0LR0SIY. ot hrs CaREba Diretely
2 aghipyegdehyahbetbachikhak, adsied)! wam&omil yonittrio 1t han
addition_ of the solution of the correspondln% sa%{s

aqpeons4sgleEifir eApteS1 COrSeEPPRLIRE, San s of
trimercapto-1, 3, 5-triazine whereby durlng the operation of

acidification a pH range of 1.5 to 2.5 is maintained.

The inventive method is preferably carried out at a
temperature of 40-70°C, more preferably at 50-65°C, and
very particularly preferably at 55-62°C. The concentration
of the salts used of 2,4,6-trimercapto-1,3,5-triazine 1is to
be such that, in the feed solution, a concentratiocn of
0.80-1.45 mol/l, preferably 0.9%0-1.25 mol/l, and very
particularly preferably 0.95-1.20 mol/1l, is present.

The present invention describes an industrial method for
producing, from the readily water-soluble trisodium salt of
T™T {(~ 300 g/l) or discdium salt (~ 750 g/l1l), the
practically water-insoluble acid (~ 0.8 g/l}. Surprisingly,
the TMT-H; suspension which has been precipitated out
according to the invention remains of low viscosity. Since
over the entire method duration nc pH change occurs, no
significant increase in viscosity is measured towards the
end of addition either. The free acid is produced in pure
form and, because of the constant pH conditicn, without
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aci di ¢ aqueous solution, which is preferably produced

from25 an inorganic acid and water (see below), is

added in such a manner that the above-specified pH.

range can be maintained. The control can proceed

usi ng nmeans known to those skilled in the art, for

exanpl e using a pH el ectrodeszParticularly

advant ageous is the fact that the 30 acidification of

t he corresponding salts of 2,4, 6-

trimercapto-1, -triazine roceeds in a pH range

FOGTRTLITES: 1qrp bzr 2:31e eres yn 18875~ + oL 12 apditjrqherit has

baacb\tﬂrﬂoagﬁ;ottsqats @e |ﬂ1\aer@tﬁa\mm3hqcb i 1 gphiil fohantdur i ng
'be aC'cP" ffnc%tc!c&”cl thc%lssa'éa% OJe mﬁjﬁox}erd B ALY funic

K% azi e’ .

W%WWWWW%WM%W%W%@%@%%SW 0.1-0.5%

.swdﬂkgraqnacemﬂsiﬂumejrghtlrstmﬁdm&ﬂm 01 to 1 g/1,

suf i.cjent |y .kno t ose ]29 4 and
Fare ff cobﬁjL rcO|Va &y@véﬁl% raes and’ ?oaest ol
2500). According to one aspect there is provided a

_TﬂgIYH%QH%&VED%mﬂﬂﬂﬂggﬁﬂdéﬂbég, in a particularly 51mple

6-trinercapto-1 5-triazine by acidification of
TR U e G S Al i ot I Gt r]es3po§1d%3?ﬂg323§]§l e Vomg

RrthBrtly igrenc aptn-ahd, 8t rdazidiess omraat.erd zeghidh Have
that an a eous qutlon gﬂlusted to a pH of '
DG SRR s RS to this is added,

with pH control an aqueous sol ution of the

car d|n salts
it o i FE s iR ATy Qi soluttons
m[@efr%:larhdw frocasicl fisdalg @1t ZorgH qneqﬁgelcoforl Rauyan iz
is maintained. 15 The inventive nmethod is preferably

carried out at a



tenperature of 40-70C, nore preferably at 50-65C, and
very particularly preferably at 55-62C. The
concentration of the salts used of :
2,4,6-trinmercapto-1, 3,5-triazine is to be such that,
wo mot/me3fieed sol ution, a concentration of 2@CUESBBOH064TS
nmol /1, preferably 0.90-1.25 nol/1, and very
particularly preferably 0.95-1.20 nol /1, is present.
The present invention describes an industrial nethod
for producing, fromthe readily water-sol uble
p£idDdi UmisaPAvVEPtagRivy t%@@egﬁif%? Wysddm 85ies (
£80egidg ,friche tBb grauplanﬂdQﬁtmageof|m&mﬁqﬂhharacldCQd
gu]c_s Mo sULPr | Fﬁbg}g Jric tal?:e_’LdTNEukBs‘g' NSIgR: Whiehys

been precipitated ouf _ accord he i nvention
Fered he & M6®Avi ScBsi 5T ¥§Q%9§CEB% a? entire
petbDedurapheninoaptt cdrahgaeoddkes, no  significant
increase in viscosity is neasured towards the 30 end

@ﬁea&% dﬂ% %&»Q%aﬂ@@ drean@ehdelistHr caqql itRepur e
form an ecause of he Conﬁ( gL pH con

BV o5 A CEGHT A REES ﬁoﬁ%%%%ﬁalﬁﬁ YEaFreTPhe
adgrésants|ﬂhehdsllmEEMti®mnﬁxmhahethEl¢IIiﬁwablI|ty
is significantly inproved. In addition, this can be
inproved if an organi c high-nol ecul ar-wei ght

pol yacryl ami de is added (as 0.1-0.5%5 strength
aqueous solution) in amounts. of 0.01 to 1 g/l,
preferably 0.1 to 0.4 g/l, of reaction solution. The
i nventive nmethod produces, in a particularly sinple
manner, pure 2,4,6-trinercapto-1,3,5-triazine having
10 contents of > 99% and ash contents of < 0.1%

whi ch have been unexpected fromthe outset.
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Acidification or production of acidic agqueous
solutions preferably proceeds using strong organic
or inorganic WO 2007/ 017314 PCT/ EP20061063795 7
acids. It is advantageous to use strong inorganic

waeiode173gel ected fromthe group consisting SCT/EP2006/063795

hydrochl oric acid, sulphuric acid, phosphoric acid,
but strong organi c acids cdh al so be used, e.g.
trifluoroacetic acid, 5 p-tol uenesul phonic acid and
the like. The exanples hereinafter are intended to
EeRPPar#tife e*PRPefiti ve nethod in nore detail; the
conparative exanple represents the delimtation from
Thea ppierharted WOLAO0FH 0814 tRAT/ £P2006/ 063795 8
Conparative exanple: To a precharged sol ution

€9Mst Sd 19 19find3éapt Gt OfadirTRrEaptohn i @zithe
trisodiumsalt nolecular weight 243.2 = 0.565 nol 5

0 412 5. 00 gy L 60 ARk or (et yalent Lo - 25%

strengt h ~“solution re added, in the course of 30
mn, with stirring at roomtenperature 10 207.6 g of
sul phuri'® acid 40% nol ecul ar wei ght 98.07 = 0. 847
nol, the reaction tenperature increasing to 40-45C.
Tha. TMI-B distiddegr ezipi t reY vadentnteer 2 54 férgnoth
di vi ded so1ution)

are added, in the course of 30 min, with stirring

at room temperature

207.6 g of sulphuric acid 40% molecular weight 98.07 =
0.847 mol,

the reaction temperature increasing to 40-45°C.

The TMT-H; formed precipitates out in very finely divided
form, the batch becomes extremely thick in the last third
of addition, alumihous [cream-cheese~1like] and can scarcely
be stirred any longer. 1 1/2 h postreaction. Final pH of

the suspension = 1.9

The product is filtered off by suction through a @ 16 cm

vacuum filter, filtration time: 3 h
a pasty, runny filtercake being obtained.

Subsequent washing salt-free with distilled water required
6-8 h.

The moist product is dried at 105°C in a vacuum cabinet.
Yield: 92.6 g TMT-H3 molecular weight 177.2
equivalent to 92.50% of theory.

Ash content: 1.7%
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form the batch becones extrenely thick in the |ast
third 15 of addition, alum nous [cream cheese-|ike]
and can scarcely be stirred any longer. 1 1/2 h

postreaction. Final pH of the suspension = 1.9 The

werodursidsi s filtered off by suction throughPETEPG/HITIS

vacuum filter, filtration tinme: 3 h 20 a pasty, runny
filtercake bei ng obtained. Subsequent washi ng
salt-free with distilled water required 6-8 h. The
noi st product is dried at 105C in a vacuum cabi net.
¥rarplie 906 g TMI- H3 nol ecul ar wei ght 177.2 25
equi valent to 92.50% of theory. Ash content: 1.7% WO
200710 1y 34 pREEhEPZ0064 063 19%d atExanpiprNed to FY 2.0
0 i r i s i Er . t e of
B e R TR P S Schr ar) (L) eobes
fhentmury® ¢f ©°T6d AP h, SEERY oA 5598 st engt h
8 ol i @ptaft 15 azihaet capiditun szilneitrvsodi wh salt in

g@%@% ﬂurae otfeméggét’él,r etcpfwhﬁ%hSQg’ t@f V@i@.hl_iizsl sgreﬁg’@h

,%strength "aqueous. Praestol 2500 sol utjon ave
pRepCRdEFeSARd 4PLY salriprofayeoPeer etfglgs, ana also
bydrecht arisc saciedgan ehadhdeth 1 cgiinubt fdeors|addesio t hat
Lt R, AoBH AL i Bk S el 2l Whvse Br.@sonh. 1
The react 1 on feEgerature_|ncreases in the course of
phVaYS PEAFSNGxi FEEer§ASoLBDEERG RRBT T MR HE 2SS ' ngle
toueeh ad £luhipr €ei pppadebnandlyvi B0F6OECubmhtthe TMT-H;

forming immediately precipitates out in flocculent,
constantly very readily stirrable form. 1 h postreaction at
60°C and pH 1.9-2.0. Filtration using suction through a

@ 16 cm porcelain vacuum filter, filtration time: 20 sec.

Wash salt-free using distilled water, time: 30 min and dry

in vacuum at 105°C.
Yield: 98.5 g of TMT-H;

equivalent to 98.4% of theory molecular
weight 177.2

Ash content: << 0.1%

TMT—Hg content: 99 .4%

Example No. 2

A 25% strength solution is produced from 250 kg of TMT-55
(trimercaptotriazine trisodium salt) and 300 kg of
deionized water at T = 60°C, to thig solution are added
25 kg of Praestol 2500 solution [~ 0.4% strength] and the
mixture is homogenized. In a suitable reaction vessel,
150 kg of deionized water (adjusted to pH 2.0 using H;SO4)

are then charged and, with stirring, and pH measurement,



constantly very readily stirrable form 1 h

postreaction at 60C and pH 1.9-2.0. Filtration using

suction through a 15 0 16 cm porcelain vacuumfilter,

filtration tinme: 20 sec. Wash salt-free using
walewtoi7bad water, tinme: 30 min and dry in PEEHHIPOGEE3TIS

105C. Yield: 98.5 g of TMI- FB equi val ent to 98. 4% of

t heory nol ecular 20 wei ght 1977.2 Ash content: <<

0.1% TMI-H3 content: 99.4% Exanple No. 2 25 A 25@6

strength solution is produced from 250 kg of TMT-

219 i kerefapdrhngsFnactd i Hbdiskreadrt ) 2ot oIy 58 Beion

dEéQ@mﬂﬁgh\Mit%ﬁmﬁltﬁheo&ﬁﬁ& itno thhi sosodaitdO60aLe min, so

Bdecs B 419 .8h BLageioly 2540 é%ggg O d ik 4% n

rengt e ls enl zed
S0P b ERAe TPacti GRPYESYEAtC 130 6P5§rkaﬂo¥ el o% Fayter and
vaters{mdjuskeditn pblidnabivageHl2S@4Y. are then
charged and, with stirring, and pH nmeasurenent, WO

%QQﬁA01731@0P%§?EE29Q§QQ63795 10 210 kg of sulphurlc

acid 40% stre and the TMI solution are punped in

si mul t aneousl he course af 60-90 m n, t a
pH of appﬁ@%ﬁ&ﬁkﬁ?é Pi% 5%“5% “BF%5Ent . ZmégéCUﬂy}
postreact wenght: approxi mately 60C, pH 1.7-1.9. Filter
and 5 wash salt-free with deionized water, dry.
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Ash content: << 0.1%



wei ght 177.2 TMI-H3 content: 99.6% 10 Ash content:
<< 0.1% 11 dains: 1. A nethod for the production of
2,4,6-trimercapto-1, 3, 5- i azi ne by acidification of
an aqueous solution of the corresponding salts of
2,4,6-trimercapto-1, 3,5-triazine, characterized in
that an aqueous sol ution adjusted to a pH of
c £frOX|nately 2 is charged and to this is added, with
Eontrol, an aqueous sol ution of the correspondlng
salts of 2,4,6-trimercapto-1, 3,5-triazi ne whereby
Ldur iPngethe Gperdt BROGECHENOF &ati ot ramgHC pabhge. /GF 5-
1.5 thrQa2ibe i8Sy a@ldmfabmisbn %)f hea@iget?@d saw@wh g e
d ai acteriz t acidification
erf%%%%a§£§glng ﬁaran e r% % FEEC E J ﬁTFrlaZlne’
rret W@éra%%frlcﬁeﬁﬂg ltflotbii*‘auaﬁ Pqu@haﬁ amlemlp@daqimu?em to a pH

t|1€o$abb§r&ﬁlﬁét%&§ Eriiﬁﬁﬂéﬁ@é@ ins, ébtﬂngthea&Héﬁ with

aci difi the presence unts o n
org%n|cgg %% |ggu?ar W%Suﬁ%opo?§g%¥yfgﬁ{%%pondlng salts

of 2,4,6-trimercapto~1,3,5-triazine whereby during the
operation of_ac;dlflcatlon a pH range of 1.5 to 2.5 is

maintained.

The method according to Claim 1, characterized in that

acidification is performed in a pH range of 1.75 to 2.25.

The method according to claim 1, characterized in that
the salts of 2,4, 6-trimercaptoe-1,3,5-triazine are
acidified in the presence of small amounts of an organic

high-molecular-weight polvacrylamide.



