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IS 20 25 30 The present invention relates to a process for the preparation
of organic disulfides. Various processes for the preparation of organic
disulfides are known from the prior art. EP-A 0 171 092 describes a process
for the preparation of dialkyl disulfides in which alcohol, sulfur and
hydrogen sulfide are reacted directly to give dialkyl disulfdes and water.
The process is preferably carried out over a zeolite-based catalyst, at
temperatures of from 200 to 400C and in a pressure range from atmospheric
pressure to 600 psig. A disadvantage of this process is that multicomponent
product mixtures are obtained from which the dialkyl disulfide can only be
isolated in poor yields (approximately 50% of the theoretical yield). US
5,202,494 describes a process in which mercaptan is reacted with oxygen
over an NIgO/Na20-doped aluminum oxide catalyst to give dialkyl disulfide
and water. The process produces high-boiling components, which have to be
removed from the system during distillative work-up. FR-B 1 358 398
discloses a process for the preparation of dialkyl disulfides from
mercaptans and elemental sulfur in which the sulfur is used in the form of
a solution in an organic solvent, in particular in an organic dialkyl
disulfide. The catalysts used are amines. A disadvantage of this process is
that clean, and therefore expensive, mercaptans have to be used as starting
materials. It is therefore an object of the present invention to provide a
process for the preparation of organic disulfides which starts from low
cost and readily available raw materials and provides the desired dialkyl
disulfide in good yields. We have found that this object is achieved by a
process for the preparation of organic disulfides by oxidation of
mercaptans with sulfur dissolved in an organic disulfide using an amine as
catalyst. The process according to the invention     2 1 MAY 2003 -2
comprises using the mercaptans as "crude mercaptan stream" from a reaction
of alcohols with hydrogen sulfide over a catalyst suitable for mercaptan
synthesis. For the purposes of the present invention, a "crude mercaptan
stream" is a 5 mercaptan stream not purified by extraction or distillation
from the synthesis of 



mercaptans from alcohols and hydrogen sulfide. The "crude mercaptan stream"
can also comprise hydrogen sulfide which has not fully reacted, water and,
as secondary components, dialkyl sulfide, small amounts of alcohol and
dialkyl ether. to Such a "crude mercaptan stream" is usually purified by
complex, multistage pressure distillation, which involves high costs. By
dispensing with the distillation stage, a pressure stage is avoided, and
the entire process can be carried out without pressure. This results in a
cost advantage since complex pressurized apparatus is not required.
Increased safety is also ensured. 15 The "crude mercaptan" used is prepared
by reaction of alcohol and hydrogen sulfide over a catalyst suitable for
mercaptan synthesis. The reaction is preferably carried out at temperatures
between 3S0 and 450C in the gaseous phase. The catalysts which can be used
are all those catalysts known to the person skilled in 2o the art and
suitable for mercaptan synthesis. Preference is given to doped aluminum
oxides, the dopants used being 1. KOH (EP-A 0 564 706), 2. KZC03 (EP-A 0
749 961 ), 3 . B203, K3 W04 (React. Kinet. Catal. Lett. 3 6, 1, p. 15 9),
4. Ca0 (EP-A 0 564 706). Particular preference is given to using potassium
tungstate on activated A1203 as catalyst, as are described in US 3,935,276
and Hillis O. 25 Folkins and Elmer L. Miller, I&EC Process Design and
Development, Vol. 1, No. 4, October 1962. To reduce the risk of emissions
the process according to the invention is usually carried out at from 1 to
3 bar absolute, preferably approximately atmospheric, instead of the
otherwise customary 10 to 15 bar. 3o To produce the "crude mercaptan
stream" gaseous hydrogen sulfide and alcohols are preferably charged to a
simple tubular reactor and reacted over a solid catalyst, preferably
potassium tungstate on activated A1203. This stream of gas is oxidized with
sulfur dissolved in an organic disulfide using an amine as catalyst to give
organic disulfides. 35   2 1 NiAY 2003 ' -3 The organic disulfide used as
solvent and the organic disulfide to be prepared are preferably the same
compound. This means that it is not necessary to separate off an additional
solvent. 5 The following concepts relate to the reaction: When sulfur
dissolves in organic disulfides organic polysulfides are formed. According
to the invention, organic polysulfides are sulfides of the formula
R(-S)~~-R, in which the radicals R are independent of the organic disulfide
used or to the mercaptan used - if mercaptan is present in the actual
reaction - i.e. R does not have to be of the same type, although this is
preferable in order to avoid additional processing steps (end product and
solvent preferably the same). n is generally an integer from 3 to 12,
preferably from 3 to 9. Concentrated solutions additionally comprise also
physically dissolved S8 sulfur. The dissolved sulfur and the organic 15
polysulfides (jointly symbolized below by "S") react at temperatures
between room temperature and the boiling point of the organic disulfide to
be prepared in the presence of mercaptans in accordance with the following
equation to give organic disulfides. 20 2 RSH + "S" ~ R-S-S-R + HZS Here,
the dissolved sulfur and the higher polysulfides react most quickly, while
lower polysulfides as far as the trisulfide (n=3) only react slowly.
Because of the hydrogen sulfide still present in the "crude mercaptan
stream" an equilibrium 25 according to the following equation between
organic disulfides and organic trisulfides is, for example, assumed: 2 R-SH
+ R-S-S-S-R = R-S-S-R + H2S 3o Accordingly, organic trisulfide formed does
not react completely to give organic disulfide. Thus, the end product
obtained is not a pure polysulfide-free organic disulfide, but always a
mixture of organic disulfides and organic trisulfides, which is further
purified. Furthermore, the product mixture further comprises the amine used
as catalyst. 35 Amines which can be used in the process according to the
invention are primary, secondary and tertiary aliphatic or aromatic amines.
Preference is given to using  



2 1 MAY 2003 -4 primary, secondary or tertiary aliphatic amines. Particular
preference is given to liquid or solid amines having a boiling point above
the boiling point of the organic disulfides used and an extremely low water
solubility of generally less than 0.5 g/1. Very particularly preferably,
the amines used have a boiling point above 140C 5 and a water solubility of
less than 0.1 g/1. In particular, very particularly preferred amines are
primary, secondary or tertiary amines having from 6 to 60 carbon atoms. For
example, tridecylamine, fatty amines such as N,N-dimethyl-C ~Z/C ~~ amine,
dicyclohexylamine are suitable. The amine is generally used in an amount of
from 0.1 to 10% by weight, preferably from 0.5 to 5% by weight,
particularly to preferably from 1 to 3% by weight, based on the sulfur
used. The process according to the invention is suitable for the
preparation of organic disulfides from any mercaptans. In general,
mercaptans containing aliphatic, cycloaliphatic, aryl, arylalkyl or aralkyl
radicals are used. The aliphatic radicals t 5 can be linear or branched,
unsubstituted or substituted by functional groups such as hydroxyl,
halogen, thin, thioether, sulfonyl, sulfoxyl, sulfenyl, amino, imino, nitro
or nitroso groups, saturated or mono- or polytmsaturated. The
cycloaliphatic radicals can contain double bonds and/or hetero atoms, in
particular S or N. For example, it is possible to use methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, 2o amyl, hexyl or benzyl mercaptan.
This gives dimethyl, diethyl, di-n-propyl, diisopropyl, di-n-butyl,
diisobutyl, diamyl, dihexyl or dibenzyl disulfides. Preference is given to
using mercaptans containing saturated aliphatic radicals having from 1 to 3
carbon atoms such as methyl, ethyl or n-propyl mercaptan. Particular
preference is given to methyl mercaptan. The particularly preferred 25
prepared organic disulfide is accordingly dimethyl disulfide. The process
according to the invention is preferably carried out as a continuous
process. The process is particularly preferably a closed loop, i.e.
byproduced products of value can be reused. 30 The present invention thus
further relates to a process comprising the following steps: (a) reaction
of alkanols with hydrogen sulfide over a suitable catalyst to give a 35
"crude mercaptan stream", comprising mercaptan, water, hydrogen sulfide and
small amounts of other by-products such as organic sulfide and ether,   r 2
1 MAY 2003 -5 (b) reaction of the "crude mercaptan stream" with sulfur
dissolved in an organic disulfide with catalysis with an amine in a
reaction column, where low-boiling components which form are returned to
step (a), 5 (c) phase separation of the resulting mixture comprising
aqueous phase, which is removed from the system, and organosulfur phase,
(d) purification of the organosulfur phase, which optionally comprises
lowboiling components, the desired organic disulfide, polysulfides,
dissolved 1 o sulfur, amine and small amounts of other by-products, where
the organic disulfide is taken off, any low-boiling components which form
are returned to step (a), and polysulfides (n=3 to 12) which form,
dissolved sulfur and amine are returned to step (b), with addition of
sulfur and optionally fresh amine, 15 where the phase separation and the
removal from the system of the aqueous phase in step (c) can take place
immediately following step (a) or immediately following step (b). 



20 The preparation of the "crude mercaptan stream" is preferably carried
out in a simple tubular reactor in the gaseous phase, and the resulting
stream of gas is then introduced into the lower section of a reaction
column, for example a bubble-cap column. In step (b) this stream of gas
meets countercurrently with a solution of sulfur in organic disulfide in
which the amine required as catalyst has been 25 dissolved. Low-boiling
components produced at the top of the reaction column can be returned to
step (a). At the bottom of the reaction column, organic disulfide in a
mixture with organic trisulfide and optionally other lower polysulfides is
obtained. Furthermore, the bottom of the reaction column also comprises the
amine, and water introduced from the mercaptan synthesis. 30 The still
temperature in the reaction column is generally from 20 to 120C, preferably
from 50 to l00C, particularly preferably from 90 to 95C. The head
temperature is generally from -20 to +30C, preferably from 0 to +20C,
particularly preferably from 0 to +10C. Step (b) is generally carried out
at 35 atmospheric pressure.   i 2 1 MAY 2003 -6 The aqueous phase is
separated from the organosulfur phase in step (c), preferably in a phase
separator, and disposed of. This phase separation can also be carried out
directly after the mercaptan synthesis (step (a)). If the aqueous phase is
separated off immediately after step (b), the bottom temperature in the
reaction column 5 should preferably be greater than 80C, preferably between
90 and 95C, so that the aqueous phase to be discharged contains only small
amounts of low-boiling sulfur compounds such as hydrogen sulfide. On the
other hand, the temperature should not be so high that the water covers
large sections of the column and can no longer be discharged via the still.
0 An advantage of this process according to the invention is that hydrogen
sulfide present in the reaction mixture can be recycled from the top of the
reaction column to the mercaptan synthesis. Secondary components such as
organic sulfide, alcohol and ether are also recycled in this manner and
reacted in the tubular reactor to give 15 mercaptan (step (a)). Following
removal of the water, the organosulfur phase is purified (step (d)). The
purification can be carried out by any suitable method. Preference is given
to purification by distillation, particular preference to distillation at
reduced pressure. 20 Using reduced pressure it is possible to avoid
excessively high still temperatures, thus preventing decomposition of
organic polysulfides and sulfur to, for example, CS2 and mercaptan. The
distillation is carried out in a distillation column which preferably
contains at 25 least ten theoretical plates. Small amounts of low-boiling
components obtained during the distillation, such as mercaptan, organic
sulfide or CS2, are separated off and can be returned to step (a). The
organic disulfide is drawn off, the drawing-off preferably being carried
out in a sidestream takeoff of the distillation column. The still solution
or some of the still solution is returned to step (b) by dissolving 3o
elemental sulfur, preferably in liquid form, in this mixture and, where
appropriate, replenishing the catalyst amine, and reintroducing this
mixture into the upper section of the reaction column. The process
according to the invention provides a closed system in which, 35 according
to the net equation: 2 ROH + HZS + S ~ R-S-S-R + 2 HZO   2 1 MAY 2003 _,_ 



organic disulfides can be prepared continuously using a prereactor and two
columns. The organic disulfides prepared in the process according to the
invention can be used in particular for the preparation of sulfonic acids.
In this connection, 5 they are suitable in particular for the preparation
of alkylsulfonic acids, preferably by oxidation of the organic disulfides
with HN03. In the accompanying drawing, Fig. 1 shows an exemplary process
diagram for the synthesis of the organic disulfides. to Her e, A is a
tubular reactor in which step (a) is carried out; B is a reaction column in
which step (b) is carried out; 15 C is a phase separator in which step (c)
is carried out; D is a distillation column in which step (d) is carried
out; NRR' is amine used as catalyst in step (b); P is purified product
(organic disulfide); DADS is organic disulfide. 2Q The other abbreviations
are given in the text above. The examples below further illustrate the
invention. Examples 25 1. Example in a continuous experimental plant The
two-stage dimethyl disulfide (DMDS) synthesis was carried out in a
continuously operating laboratory apparatus which comprises a11 components
of 3o the flow diagram (Fig. 1). The MeSH tubular reactor (600 mm long, 25
mm in diameter) was filled with a self prepared catalyst of aluminum oxide
with 14% by weight of potassium tungstate. At a temperature of 400C (middle
of the reactor) and a pressure of 1.1 35 barab5 48 g/h (1.5 mol) of gaseous
methanol, 34 g/h (1 mol) of hydrogen sulfide and 40 g/h of back gas from
the reaction column (composition: 72% of HZS, 12% of MeSH, 16% of dimethyl
sulfide (DMS), small amounts of methanol and dimethyl   2 1 MAY 2003 . _s_
ether) were fed into the tubular reactor. The gas composition at the
reactor outlet was: 13.0% of H2S, 50.8% of MeSH, 10.3% of DMS, 21.6% of
H20, 2.4% of MeOH, 1.2% of dimethyl ether (DME). S This gas enters the
lower section of the reaction column (bubble-cap column containing 20
plates) and flows countercurrently to the downwardly flowing sulfur
solution (still solution from distillation column, to which 19 g/h of
sulfur and 0.1 g/h of dicyclohexylamine is metered in), where MeSH reacts
with formation of H2S. The gas exiting at the top of the column and having
the composition above is to compressed, as back gas, and returned to the
MeSH tubular reactor, where a relatively small proportion of the gas is
removed from the system. The still solution heated to about 90C is
two-phase, the upper phase being the water formed in the MeSH synthesis.
The phases are passed to a phase separator, where they are separated and
the upper, aqueous phase is collected in a discharge 15 container (26 g/h).
The lower organosulfur phase is passed at the side to a distillation column
which is operated at subatmospheric pressure (300 mbar). The product DMDS
was isolated in a sidestream takeoff (53 g/h) and had a purity of 99.6%
(0.1% of dimethyl trisulfide, 0.3% of low-boiling components such as
dimethyl sulfide (DMS), MeSH, CS2). The yield of DMDS, based on the sulfur 



2o used, is thus 94.9%. The low-boiling components produced at the top of
the distillation column were in this case not recycled to the top of the
reaction column as in Fig. 1. 25 2. Comparative Example A solution of 50 g
of sulfur, 25 g of DMDS, 1 g of triisobutylamine was introduced into a
thermostated glass tube fitted with frit and thermostated at 60C. Gaseous
methyl mercaptan was then passed upwardly through the solution via the frit
from a steel cylinder in an amount of 24 g/h. The compositions of gas and
liquid phases 3o were analyzed by gas chromatography as a function of time.
At the start of the reaction a large part of the methyl mercaptan was
reacted to form hydrogen sulfide. The gas phase over the liquid initially
comprised about 75% of H2S. The content of H2S then dropped until, at the
end of the reaction, almost pure methyl mercaptan passed through the
solution. The reaction had ended after 13 h. 118 g of solution 35 were
obtained which had the following composition: 0.5% of H2S, 5.8% of MeSH,
55.2% of DMDS, 32.9% of dimethyl trisulfide, 4.2% of dimethyl polysulfides,
0.9% of amine.   2 1 MAY 2003 _9_ 3. Comparative Example A solution of 50 g
of sulfur, 25 g of DMDS, 1 g of tridecylamine was introduced 5 into a
thermostated glass tube fitted with frit and thermostated at 60C. Gaseous
methyl mercaptan was then passed upwardly through the solution via the frit
from a steel cylinder in an amount of 24 g/h. The compositions of gas and
liquid phases were analyzed by gas chromatography as a function of time. At
the start of the reaction a Large part of the methyl mercaptan was reacted
to form hydrogen sulfide. 10 The gas phase over the liquid initially
comprised about 79% of H2S. The content of HZS then dropped until, at the
end of the reaction, almost pure methyl mercaptan passed through the
solution. The reaction had ended after 12 h. l56 g of solution were
obtained which had the following composition: 0.1 % of H2S, 7.7% of MeSH,
90.5% of DMDS, 0.8% of dimethyl trisulfide, no dimethyl polysulfides, 0.8%
of t5 amine. The yield of DMDS, based on the sulfur used, is 83%. The
losses arise as a result of the gaseous discharge of DMDS with the reaction
gases.   2 1 MAY 2003 We claim: 1. A process for the continuous preparation
of organic disulfides comprising the following steps (a) reaction of
alkanols with hydrogen sulfide over a suitable catalyst to give a "crude
mercaptan stream" comprising marcaptan, water, hydrogen sulfide 



and small amounts of other by-products such as organic sulfide and ether,
(b) reaction of the "crude mercaptan stream" with sulfur dissolved in an
organic disulfide with catalysis with an amine, the amine being liquid or
solid and having a boiling point above the boiling point of the organic
disulfide used and a water solubility of less than 0.5 g/1, in a reaction
column, where lowboiling components which form are returned to step (a),
(c) phase separation of the resulting mixture comprising aqueous phase,
which is removed from the system, and organosulfur phase, (d) purification
of the organosulfur phase, which optionally comprises Iow boiling
components, the desired organic disulfide, polysulfides, amine and small
amounts of other by-products by distillation, where the organic disulfide
is taken off, any low-boiling components which form are returned to step
(a), and polysulfides which form and amine are returned to step (b), with
addition of sulfur and optionally amine, where the phase separation and the
removal from the system of the aqueous phase in step (c) can take place
immediately following step (a) or step (b).   z ~ MaY zoo3 2. A process as
claimed in claim 1, wherein the purification in step (d) is carried out by
distillation at reduced pressure. 3. A process as claimed in claim 1 or 2,
wherein the catalyst suitable for mercaptan synthesis comprises potassium
tungstate on activated A1203. 4. A process as claimed in any one of claims
1 to 3, wherein the organic disulfide used as solvent and the organic
disulfide to be prepared are the same compound. 5. A process as claimed in
any of claims 1 to 4, wherein primary, secondary or tertiary amines having
from 6 to 60 carbon atoms are used. 6. A process as claimed in any of
claims 1 to 5, wherein the organic disulfide is dimethyl disulfide. .A5.A.
.A0.A_.A~ .A!.A.A,{,.AY%.As .AsL!9;>ADGJ3     



HPSqT}xsnid_Z]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]c:a]cRa]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca!PoW2#S$V$$%%%%%{&&(({),,-----0}x
snhc^Y]ca]ca]c"aU]c"a]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca!000233k6667)7-789"9)9::::-;
;===>ACCCCDxGG}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca!GGGGK
KK4LDLLL'MxMNNOdOPPHQUQbQQpRSST}}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]c.a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]ca]ca]ca]c a9;>AiK-
10%O&'()- 10%O&'()-lM10%O&'()-``F10%O&'()-9310%O&'()-'10%O&'()-
'10%O&'()-`ADGJiK,&10%O&'()-M&:10%O&'()-&l10%O&'()-& 10%O&'()-
s310%O&'()-f,10%O&'()-l%10%O&'()-3     dE:/ 10O 10OY: 10%O&'()-:;
10%O&'()-L410%O&'()-9/10%O&'()-&&10%O&'()-&10%O&'()-    HPuS1/
!F`!10%%O%O&'()-!`F :!10%OO&'()-!F
:!10%OO&'()-m10%O&'()-g9Z10%O&'()-&10%O&'()-  10OPS qT}^<1/ !!6
/s!10%=O=O&'()--&)Z10%O&'()-`!10%O&'()- !D`!10%KOKO&'()- !@!10%GOGO&'()-
F`!10%&'()-bC !!6$10%Gs&'()-GS10%G&'()-`'10%G&'()-  10O 10O 



10O 610%O&'()-L410%O&'()-MPobwX6bC !!1$!10%xx&'()-L!10%G&'()-
!(`&!10%oo&'()- !(`&!10%oo&'()- !(&!10%oo&'()- !DL10%&'()-bWzl^P1
'10%-u&'()-3 10xx 10xx 10xx!16!10%xx&'()-`!@,/!10%&'()-yf,10%G&'()-
!6`$!10%}}&'()-]2& !}[9^P1 !1`!10%^u^u&'()-!,!10%YuYu&'()-`ss!10%-E&'()-
!4`ss!10%AuAu&'()- !ss!10%8u8u&'()- &F10%-u&'()-!Q##S$V$$%aB^P1
!1`&4Z10%-u&'()-
`0Y10%-u&'()-ff/10%-u&'()-*l10%-u&'()-`!10%-N&'()-!6`!10%cucu&'()-%%%%%%%%{
&uV4 !!L10%//&'()-YY10%G&'()-`'F10%G&'()-39-10%G@&'()-` 10FuFu 10FuFu
10FuFu!6!10%FuFu&'()-f{&&'(({)+z[9uV4 !!;
!!10%&'()-s10%G&'()-y10%G&'()-!`F!10%??&'()-:!&F!10%::&'()-:!T&10%&'()-f+,,
------rP1 &Z10%-u&'()-!'10%-u-u&'()- 10GG 10GG
10GG!(L0!10%GG&'()-!!10%G&'()-!@`!!10%&'()--?/0002 3}[9rP1 !;
!10%huhu&'()-!(!10%-u-u&'()-10%-u&'()-910%-u&'()-!3`3s9!10%uu&'()-
!3s9!10%uu&'()- 



333q45k66zX9rP1 1y10%-u&'()-!6`&!10%cucu&'()- !1`&!10%^u^u&'()-
!,&!10%-u-u&'()- #Y10%-u&'()- !@`!10%mumu&'()-667777)7-7 8~_= !
L!10%&'()-LG10%@&'()-`&10%@&'()- 10-u 10-u 10-u810%-u&'()-
!(4s!10%-u-u&'()-f 889"9)999^?~_= !`f10%@&'()- !;f10%{{&'()-
10%@&'()-10%@&'()-lm10%@&'()-T!3` L!10%&'()-9@::::::}^?~_=
!l(10%@&'()-&10%@&'()-#10%@&'()-`f10%@&'()- !@`f10%&'()- !1`f10%qq&'()- :-;
;<=====zl^P1 S&10%&'()-  10 10 10!D`1!10%&'()-!;
1!10%{{&'()-!,@,!10%@@&'()-y)f10%@&'()-==>#@AA+C}[9^P1
!I!10%&'()-!`,&10%&'()-!`,&10%&'()-!/,&10%&'()-`10%&'()-l10%&'()-+CCCCCD?Ea
?^P1 !I!6,,!10%
&'()-'9S)10%&'()-S9&:10%&'()-Y(10%&'()-9#G10%&'()-!S`!10%''&'()-?EFxGGGGGGG
{\= 



!9lG10%@&'()-9'10%@&'()-  10 10 10L810%&'()-!N`,,!10%""&'()-'!;
`,,!10%&'()-'GGVHI3KKKKzXJ<= ! 10 10!@` !10%&'()-!;` !10%{{&'()-!6`
!10%vv&'()-!1 !10%@@&'()-t10%@&'()-KKKK4LDLLLuV7= @
10%&'()-910%&'()-9`10%&'()- !10%&'()-s 10%&'()-`&10%&'()- 10L'MxMNNOdOdE7=
@ L'G10%&'()-L$10%&'()-L"`10%&'()-
10%&'()-L10%&'()-10%&'()-dOPPHQRQSQTQUQbQxmbC @&10%&'()- 10 10
10&610%&'()-&l4 10%&'()-&2 10%&'()-)310%&'()-mbQQpRSSTwUxmbC
@&10%!0s!10%kk&'()-!:s !10%aa&'()-!0sS!10%ff&'()-!0ss!10%ff&'()-!4s
!10%]]&'()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93]c"A "Default Paragraph Font"*4:DHTNQVXZ\^`bdfhj0GT6789A Pb!%{&+- 36
89:=+C?EGKLdObQT:;<=>?@ABCDEFGHIJKLMNOPQRST6Times New RomanArialCourier
New"h Root EntryWordDocument   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUV 


