
EP 0 362 713 B1 Description This invention relates in general, to a process
for the removal of sulfides. In one aspect this invention relates to a
process which utilizes certain halonitroalkanols for removing sulfides from
solids, liquids and gases. 5   Sulfides can be removed from gases or
liquids, as well as as sulfides occurring as deposits in conduits, such as
on metal pipe interiors. In another aspect the invention relates to novel
formulations and their use in the removal of hydrogen sulfide and its salts
from iquids such as those encountered in water treatment, pulp and paper
manufacture and oil field water flooding. In a further aspect, this
invention is directed to the use of 2,2- dibromo-2-nitroethanol for the
scavenging of sulfides from aqueous mixtures. 10      Sulfides are commonly
encountered In various industrial products and processes, including cooling
water, paper manufacturing, oil field flood water, and the like. While a
number of compounds are currently available which are effective as
scavengers for sulfides, none is completely effective in all situations,
and may also have undesirable characteristics in terms of handling,
toxicology, spectrum of activity, cost and the like. For example, a number
of sulfide scavengers are reported in the literature and are indicated to
be effective 15  for removing sulfides from water and other fluids. Most
recently, US-A4,680,127 to Edmondson, discloses the use of glyoxal for
reducing the amount of hydrogen sulfide in aqueous or wet gaseous media.
This patent also provides a review of the prior art in this area, and
particularly the utility of acrolein. The patentees refer to US-A-
3,459,852 which is directed to the use of acrolein and to US-A- 1,991,765
which disclosed the use of formal- dehyde for the same purpose. 20      It
is stated in the Edmondson patent that "acrolein is more expensive than
formaldehyde as well as ext- remely toxic and dangerous to handle". It is
also indicated that "glyoxal approaches the hydrogen sulfide scavenging
rate of acrolein without the constraining handling problems presented by
the use of acrolein". Indeed, acrolein has been used for some time to
reduce sulfide concentrations in the production of oil and gases, but its
use has been greatly hampered by problems of handling and toxicity. In
contrast, the compounds 25   employed in the process of the present
invention are at least the functional equivalent of acrolein, but have the
added advantage of being extremely rapid and efficient scavengers of
sulfide from fluids and yet do not present the toxicity or handling
problems of previous scavenger compounds, such as acroleln. It is known
that corrosion can occur in pipelines from oil wells due to the presence of
hydrogen sulfide and its salts. Droplets of water can form on the interior
of gas pipe lines and in the presence of sulfides can give 30   rise to
corrosive conditions. Thus, in the recovery of natural gases and in oil
wells which utilize flooding oper- ations, sulfide scavengercompounds are
sometimes used to prevent orat least mimimize corrosion. Moreover, it is
well known that hydrogen sulfide is toxic and hence its removal is
desirable. In US-A- 3,024,192 there is disclosed an improved method In a
flooding program for the recovery of oil from oil bearing subterranean
formations, which utilize a halonitroalkanol such as 2-bromo-2-nitro-1
,3-propan- diol, 2-chloro-2-nitro-1-butanol and the like. However, the
compounds are used to inhibit the growth of sulfate- reducing bacteria and
not as scavengers for sulfides. Moreover, there are many Instances wherein
bacteria are not present in any appreciable amount but it is desired to
remove sulfides present in a fluid. Moreover, US-A- 3,711,561 discloses a
process for the preparation of bromonitroalcohols, among others
2-bromo-2-nitro-1 ,3-propane diol which according to two examples contained
in said patent is added to carbon 40  tetrachloride or ethylene chloride in
the last process step. Accordingly, one or more of the following objects
will be achieved by the practice of the present invention. It is an object
of this invention to provide a process for the removal of sulfides from
solids and fluids. Another object of this invention is to providea
processforthe removal of sulfides and sulfide saltsfrom liquid and gases,
particularly in industrial operations. A further object is to remove
sulfides from solids, such as sulfide deposits 45   on the inner surfaces
of pipes. A still further object of this invention Is to provide a process
which avoids the use of toxic and dangerous chemicals such as acrolein in
the removal of sulfides. A still further object of this invention is to
provide a process for removal of sulfide which utilizes certain
halonitroalkanols. Another object is to provide a process which employs
2,2-dibromo-2-nitroethanol. A further object is to provide formulations
useful for sulfide removal. Another object is to provide a method for
scavenging sulfides which are present In 50    Industrial water cooling
systems. It is also an object of this invention to provide a method for
removing sufides 



in industrial processes used in the production of pulp and paper. Astill
furtherobjectof this invention is to provide a method for using the
halonitroalkanols compositions in the treatment of water employed in oil
well flooding operations. These and other objects will readily become
apparent to those skilled in the art in the light of the teachings herein
set forth. 55       In its broad aspect, the invention relates to a process
and formulationsforthe removal of at leastone sulfide from solids and
fluids containing hydrogen sulfide, organic sulfides or salts thereof. The
process comprises contacting the solid or fluids with a sulfide-removing
amount of certain halonitroalkanols, and in particular 2,2-
dibromo-2-nitroethanol, hereinafter also referred to as "DBNE". The
invention also relates to the use of the pro- 2    EP0362 713 B1 cess in
various fields of application, particularly in oil field flooding
operations and industrial cooling water treat- ment wherei   n the presence
of sulfides and their salts  a re detrimental to effective operations. The
single drawing Is a graph showing the sulfide scavenging ability of various
compounds including those disclosed for this use in the prior art. 5
As indicated above, the process of the present invention is directed to the
removal of sulfides from fluids using certain halonitroalkanols. The
process comprises the steps of: (a) contacting a fluid containing at least
one sulfide with a sulfide-removing amount of a halonitroalkanol of the
formula: [err] 15 wherein: X represents bromo or chloro; [err] represents
hydrogen or substituted or unsubstituted alkyl or aryl of up to about 18,
and more pref- 20      erably up to about 12 carbon atoms, and wherein any
substituents can be X, hydroxyl or lower alkyl; and [err] represents [err]
or X; and (b) allowing said halonitroalkanol to react with said sulfide.
Illustrative halonitroalkanols which can be employed in the process of the
present invention include, but are not limited to, compounds such as,
2-bromo-2-nitroethanol, 2,2-dibromo-2-nitroethanol, 2-bromo-2-nitro- 25
1-propanol, 2-bromo-2-nitro-1,3-propanediol,
2,2-dibromo-2-nitro-1-phenylethanol, 3-bromo-3-nitro-2,4-pen- tanedlol,
1,1-dibromo-1-nitro-2-propanol, 2,2-dichloro-2-nitroethanol,
2-chloro-2-nitro-1,3-propanediol, 2-bromo-
2-nitro-1-phenyl-1,3-propanediol, 2-bromo-2-nitro-1-butanol,
3-bromo-3-nitro-2-butanol, 2-chloro-2-nitro-1-bu- tanol,
1-chloro-1-nitro-2-pentanol, 1,1-dichloro-1-nitro-2-hexanol,
2-chloro-2-nitro-1-propanol, and the like. It has also unexpectedly and
surprisingly been found that of this class of halonitroalkanols,
2,2-dibromo- 30   2-nitroethanol,DBNE, was vastly superior to other
halonitroalkanolsofthe typedisclosed in scavenging sulfides and their salts
from solids and fluids. It was therefore surprising to find that although
the halonitroalkanols of the above formula were all effective as scavengers
for sulfides, DBNE showed superior activity when compared to the other
halonitroalkanols. The process of the present invention will be more
readily understood by reference to the single drawing 35    which is  a
plot of the sulfide removal ability of known  sulfide scavengers and the
halonitroalkanols employed in the present Invention. As indicated in the
drawing, glutaraldehyde, glyoxal and formaldehyde are not as effec- tive in
removing sulfides as the halonitroalkanols, such as DBNE and bronopol of
the present invention. While acrolein is quite effective, it is toxic and
requires special handling techniques in its use. In practice, the
halonitroalkanol, such as DBNE is employed as the major scavenger
composition, and in 40  most instances, as the sole composition for
removing the sulfides. The concentration of the halonitroalkanol employed
in the process will of course vary depending upon the concentration of the
sulfides in the fluids. Thus, the halonitroalkanol is employed In a
"sulfide-removing amount" which is that amount necessary to remove sulfides
and their salts. This amount can range from about 2 to about 



6000, and more preferably from about 10 to about 250 parts per million,
based on the total amount of the liquid . 45  or gas containing the
sulfides. As indicated above, the halonitroalkanol can be employed with
other scavengers. When employed with other scavengers, the halonitroalkanol
will constitute at least 2 percent by weight and not more than about 99
percent by weight of the total scavengers used. Thus, if desired, the
halonitroalkanol can also be employed in admixture with other compounds
capable of removing sulfide ions, such as glyoxal, formaldehyde and other
50    compounds, such as chlorine dioxide, and the like. The scavenger can
also be employed in conjunction with an inert carrier in those instances
where one is preferred. For example, if the sulfides are present in gases,
It may be desirable to have the scavenger com- pound contained on
acarriersuch as a fixed bed through which, or over which, thegases
containing the sulfides are passed or dissolved in a liquid carrier through
which the gases containing the sulfides are bubbled. 55      The carriers
can be inorganic or organic, and can be a solid ora liquid diluent in which
the halonitroalkanol is dissolved or dispersed. For example, DBNE is
soluble In water up to about 6 to 8 percent, and accordingly it may be
feasible to employ the scavenger in the form of an aqueous solution. For
other concentrations, the carriers can include, but are not limited to,
organic compounds, such as, hydrocarbons, halocarbons, including 3    EP 0
362 713B1 dichloromethane, alcohols, glycols, aldehydes, ketones, high
molecular weight glycols, and the like, and inor ganic compounds, such as,
diatomaceous earth, clay, pumice, and the like. Blending of a carrier, when
employed, and the halonitroalkanol compound can be effected using conven-
tional materials handling equipment by techniques known in the art. 5
In practice, wherein the concentration of sulfide in the fluid is small, it
is usually not necessary to remove the reaction product of the sulfide with
the halonitroalkanol. However, in some instances removal may be des- ired
and it can be effected by known separation techniques. The
halonitroalkanols used in the present invention, are conveniently prepared
by one of several methods disclosed in the literature. For example, in
US-A- 3,711,561 there is disclosed a process for preparing 10  bromonitro
alcohols of the formula: [err] 15 wherein [err] is hydrogen, methyl or
halogenated methyl and [err] is hydrogen, methyl, ethyl or halogen and may
be substituted with at least one of the following groups: 20
[err] The alcohols of the indicated formula are prepared by reacting an
aldehyde of the formula: [err] wherein [err] is as indicated above, with a
nitroalkanol of the formula: [err] 25 wherein [err] is hydrogen, methyl and
ethyl and an alkali metal hydroxide. The aqueous solution ofthe alkali
metal salt of the nitroalcohol is then reacted with bromine. Depending upon
the ratio of aldehyde and nitroalcohol employed, monohydroxy compounds or
diols can be obtained. Thus for example, by reacting nitromethane with one
equivalent of formaldehyde, followed by bromination,
2,2-dibromo-2-nitroethanol can be obtained. 30      A process for producing
dibromonitro compounds is also disclosed in US-A- 4,723,044. The reaction
dis- closed therein comprises condensing nitromethane with formaldehyde or
acetaldehyde in the presence of alkali. The amount of alkali is at least
1.5 moles per mole of nitromethane. Thereafter without isolating the pro-
duct, the reaction mixture is treated with bromine, and the dibromonitro
compound recovered. As indicated above, the scavenger halonitroalkanols of
the present invention are effective in removing hyd- 35   rogen sulfide,
organic sulfides and salts thereof from solids and fluids, including both
gases and liquids. The 



liquids can be water, organic liquids or mixtures thereof. The
halonitroalkanols are also partcularly useful for removing iron sulfide
[err] deposits. For example, sulfide deposits on the Inner surfaces of
pipes, such as those used in oil well operations, heat exchangers and the
like, can be removed by employing the halonitroal- kanols of this
invention. 40      In practice, as indicated above, the amount of the
halonitroalkanol employed will vary depending upon a variety of
considerations as well as the particular haolnitroalkanol employed.
Usuallythe scavengerwill be used in concentrations sufficient to provide
from about 2 to about 1000 ppm, and more preferably from about 10 to about
250 ppm, of the halonitroalkanol in the fluids being treated. Amounts above
and below these ranges can be employed and will, of course, depend upon the
individual circumstances. 45     In those instances wherein DBNE is used as
the halonitroalkanol, the amount of scavenger needed can be markedly lower
than other compounds of the same class. For instance, DBNE can be used in
fluids in as little as 10 ppm and still achieve excellent removal of
sulfides. The scavenger compositions are also effective in a  very short
period of time after contact with the sulfide- containing fluid. Rapid
separation of sulfides is particularly important in industrial processes in
which contact 60  between the fluid and scavenger may be relatively brief.
Examples of such processes include (1) treatment of cooling water and paper
mill slurries (including white water), In which part of the water is
periodically removed and replaced with fresh water, so that the scavenger
is lost within several hours of its addition; (2) sugar pro- cessing and
oil field water flooding, in which the halonitroalkanol is used In a
"once-through" system, with a contacttime  oftypically 15 minutes to4
hours; and (3) when employed in afixed bed system in which the contact 55
time with the fluid is limited. In addition to the fast reaction of the
scavengers with sulfides, it has been found that they are effective at low
concentrations. Thus, the scavengers of the present invention are useful in
the control of sulfides in recir- culating industrial fluids, such as metal
working fluids, closed loop cooling watersystems, and oil field produced 4
EP 0 362 713 B1 water. It is these operations where sour water, i.e., water
contaminated with sulfide ion, is encountered. Such conditions are also
encountered in storage tanks where the scavengers of this invention are
useful. In the experiments which follow, distilled deionized water was used
to prepare 0.1 M phosphate buffer at the indicated pH, which was then
deaerated by bubbling with nitrogen gas through a porous stone for at least
5    one hour. Deaeration is necessary due to the fact that sulfide is
rapidly oxidized in oxygen-containing aqueous solutions. All subsequent
operations were conducted in a glove box under an atmosphere of argon.
Aqueous sodium sulfide was added to the buffer to produce a solution with
the Indicated concentration of sulfide, and this solution was divided into
100 gram portions, placed in screw-top bottles, and the test materials were
added to each bottle. Sulfide concentrations were then monitored over time
by the use of a sulfide-selective electrode 10  connected to an ion
analyzer. The following examples are illustrative of the invention:
Examples 1-6 15      Following the general procedure indicated above, a 100
ppm solution of the sulfidewas prepared and trans- ferred into test
bottles. To each bottle was added at a concentration of 100 ppm, the
compounds set forth in Table I below. A control solution was maintained
with no added sulfide scavenger. The sulfide concentrations. over a period
of time are indicated in table I below: 20 TABLE  I Test            Time
after           Sulfide   Conc. Example   material           addition  in
min.           (in  ppm ) 25  1     Acrolein             2
100 5                       85 



15                      1 30                                          20
0 2      Glutaraldehyde          5                        101 100
9 7 35 3      DBNE                    0                        100 5
47 40                                           10                      17
15                      7 25                      2 45 4      Bronopol
0                      100 62 1 5                    62 65
58 55    EP 0 362 713 B1 TABLE  I (CONT D) Test           Time after
Sulfide   Conc. Example   material    addition  in  min.
(in ppm) 5            4         Bronopol               140
45 200                       45 10           5         Glyoxal
5                         101 35                        94 120
78 240                       48 360                       36 6
Formaldehyde            5                         101 30
.    79 120        .              56 240                       34 25 It is
clearly evident from the data set forth above, that acrolein and DBNE were
the most rapid and efficient scavengers of the sulfide. Examples 7-9 30 In
these examples, the effect of pH on the sulfide scavenging ability of DBNE
was investigated. Deaerated solutions were prepared as described In the
above examples at pH 5, 7 and 9, containing 100 ppm of sulfide. After
addition of 10 ppm of DBNE, the sulfide concentrations were reduced as
setforth in Table II below: 35                                      TABLE
II Sulfide  concentration  after Example       pH          5 minutes
45 minutes 7          5             16                     4 8          7
15                     1 9          9             13                     3
It Is evident from the data in table 11 that pH has little effect on the
ability of this material to scavenge sulfide. The control solutions showed
no reduction in sulfide concentrations over the course of the experiments.
How- 



50   ever, it was noted that the mixtures remained transparent when the
experiments were conducted at pH 9, and were somewhat cloudy at the lower
pH's. This effect may prove useful in applications in which the cloudiness
is unacceptable. Example 10 Since it may be desirable to reduce the
concentrations of sulfide in industrial solutions which contain low levels
of [err], reactivity of DBNE with 10 ppm of sulfide was investigated. When
pH 7 solutions containing 10 ppm of sulfide were treated with 100 ppm DBNE,
sulfide concentrations were reduced to ;ess than 1 ppm within    EP 0 362
713 B1 5 minutes. Addition of 10 ppm of DBNE to the sulfide solutions
reduced the sulfide concentrations to less than 1 ppm within 15 minutes.
Again, control solutions showed no reduction in sulfide concentrations in
the absence of DBNE. The total sulfide scavenging capacity of a 100 ppm
DBNE solution was then determined. When 500 ppm 5   of sulfide was added to
such a solution, sulfide concentrations were observed to decrease in the
manner set forth in Table III below: TABLE III Time       Sulfide
Concentration  (ppm) 0                        500 15                     5
min.                   208 30 min.                  222 5 hours.
170 20 It is evident from the data, that DBNE has the ability to remove
over three times its own weight of sulfide from aqueous solutions. Example
11 25 This example demonstrates the ability of DBNE to remove solid sulfide
deposits. In this experiment, Desul- fovibrio desulfuricans was inoculated
into two SRB vials (anaerobic vials containing nutrient media and an iron
nail) and allowed to grow for one week at 37C. The resulting bacterial
growth produced hydrogen sulfide, which reacted with the iron nail to
produce a dense suspension of black solid (iron sulfide), and a black
coating on 30   the iron nail. The two vials were purged with argon for
several minutes to remove excess hydrogen sulfide. DBNE was then added to
one vial, and acrolein was added to the other vial, in quantities suficient
to provide maximum concentrations of 6000 ppm of each chemical. Each vial
was mixed briefly by Inversion. The results were that the vial treated with
DBNE rapidly lost the black color of iron sulfide; almost all of the black
deposits were gone within 30 minutes. By contrast, no change was observed
in the vial treated with acrolein, even after 35  24 hours. Claims 40
1. A process for the removal of at least one sulfide from solids and fluids
which comprises the steps of: (a) contacting a solid or fluid containing at
least one sulfide with a sulfide-removing amount of a halonit- roalkanol of
the formula: [err] 50     wherein: X represents bromo or chloro; [err]
represents hydrogen or substituted or unsubstituted alkyl or aryl of up to
about 18 carbon atoms, and wherein any substituents can be X, hydroxyl or
lower alkyl; and [err] represents [err] or X; and 55     (b) allowing said
halonitroalkanol to react with said sulfide. 2. The process of claim 1
wherein X represent bromo, [err] represents hydrogen or a group selected
from 



methyl, ethyl, propyl and phenyl, and [err] represents bromo or [err]. 3.
The process of claim 1 or 2 wherein said fluid is an aqueous liquid, e.g.
industrial cooling water, an 7    EP 0 362 713 B1 5 minutes. Addition of 10
ppm of DBNE to the sulfide solutions reduced the sulfide concentrations to
less than 1 ppm within 15 minutes. Again, control solutions showed no
reduction in sulfide concentrations in the absence of DBNE. The total
sulfide scavenging capacity of a 100 ppm DBNE solution was then determined.
When 500 ppm 5   of sulfide was added to such a solution, sulfide
concentrations were observed to decrease in the manner set forth in Table
III below: TABLE III 10 Time        Sulfide Concentration  (ppm) 0
500 15                     5 min.                    208 30 min.
222 5 hours.                 170 20 It is evident from the data, that DBNE
has the ability to remove over three times its own weight of sulfide from
aqueous solutions. Example 11 25 This example demonstrates the ability of
DBNE to remove solid sulfide deposits. In this experiment, Desul- fovibrio
desulfuricans was inoculated into two SRB vials (anaerobic vials containing
nutrient media and an iron nail) and allowed to grow for one week at [err].
The resulting bacterial growth produced hydrogen sulfide, which reacted
with the iron nail to produce a dense suspension of black solid (iron
sulfide), and a black coating on 30    the iron nail. The two vials were
purged with argon for several minutes to remove excess hydrogen sulfide.
DBNE was then added to one vial, and acrolein was added to the other vial,
in quantities suficient to provide maximum concentrations of 6000 ppm of
each chemical. Each vial was mixed briefly by inversion. The results were
that the vial treated with DBNE rapidly lost the black color of iron
sulfide; almost all of the black deposits were gone within 30 minutes. By
contrast, no change was observed in the vial treated with acrolein, even
after 35  24 hours. Claims 40      1. A process for the removal of at least
one sulfide from solids and fluids which comprises the steps of: (a)
contacting a solid or fluid containing at least one sulfide with a
sulfide-removing amount of a halonit- roalkanol of the formula: 45 [err] so
wherein: X represents bromo or chloro; [err] represents hydrogen or
substituted or unsubstituted alkyl or aryl of up to about 18 carbon atoms,
and wherein any substituents can be X, hydroxyl or lower alkyl; and [err]
represents [err] or X; and 55      (b) allowing said halonitroalkanol to
react with said sulfide. 2. The process of claim 1 wherein X represent
bromo, [err] represents hydrogen or a group selected from methyl, ethyl,
propyl and phenyl, and R2 represents bromo or [err]. 3. The process of
claim 1 or 2 wherein said fluid is an aqueous liquid, e.g. industrial
cooling water, an 



7    EP 0 362 713 B1 aqueous mixture containing hydrogen sulfide and its
salts, or water employed in oil field operations. 4. The process of claim 1
or 2 wherein said fluid is a non-aqueous liquid. 5. The process of claim 1
or 2 wherein said fluid is a gas, e.g. a gas containing hydrogen sulfide.
6. The process of claim 5 wherein said gas is passed over a fixed bed
carrier containing said halonitroal- 5   kanol. 7. The process of claim 1
or 2 wherein said solid is the inner surface of a pipe. 8. The process of
anyone of claims 1 to 7 wherein said sulfide is hydrogen sulfide or a salt.
9. The process of any one of claims 1 to 8 wherein said halonitroalkanol is
2,2-dibromo-2-nitroethanol or 2-bromo-2-nitro-1,3-propanediol. 10      10.
The process of any one of clalms 1 to 9 wherein said halonitroalkanol is
employed in conjunction with a carrier, preferably an inert solid or liquid
carrier.                             - 11. The process of any one of claims
1 to 10 wherein said halonitroalkanol is employed in an amount of from 2 to
6000 parts per million. 12. Aformulation for the removal of sulfides from
solids, liquids and gases, said  formulation comprised of 15  an effective
sulfide-removing amount of a halonitroalkanol of the formula [err] 20
wherein: X represents bromo or chloro; 26          [err] represents
hydrogen or substituted or unsubstituted alkyl or aryl of up to about 18
carbon atoms, and wherein any substituents can be X, hydroxyl or lower
alkyl; and [err] represents [err] or X; and an inert solid carrier. 13. The
formulation of claim 12 wherein X represents bromo, [err] represents
hydrogen or a group selected 30   from methyl, ethyl, propyl and phenyl,
and [err] represents bromo or [err]. 14. The formulation of claim 12 or 13
wherein said halonitroalkanol is 2,2-dibromo-2-nitroethanol or 2-bro-
mo-2-nitro-1,3-propanediol. *  15. Aformulation for the removal of sufides
from soids, liquids and gases, said formulation comprised of- an effective
sulfide-removing amount of (i)a mixture of halonitroalkanols of the formula
[err] 40 wherein: X represents bromo or chloro; 45        [err] represents
hydrogen or substituted or unsubstituted alkyl or aryl of up to about 18
carbon atoms, and wherein any substituents can be X, hydroxyl or lower
alkyl; and [err] represents [err] or X; or (ii) a mixture of a
halonltroalkanol as defind above and at least one other sulfide scavenger,
and an inert carrier. 50   16. The formulation of claim 15 wherein said
carrier is an inert solid or liquid carrier. ;;  -:   Patentansprulche 55
1. Verfahren zum Entlernen von mindestens elnem Sulfid aus Feststoffen und
Fluiden, welches die Schrit- t umralst: (a) lnkontaktbringen sines
FeststoffsoderFluids, deroderdasmindestensselnSulfidenthait,.mit elnerSul-
fid-enffernenden Menge elnes Halogennitroalkanols der Formel: 8 



EP 0 362 713 B131111111111111111 C   L   M   S * 2~~~~~~~~~~~~~~~~~ R
-CH-C-NO                   :.-.... :                     ..-  OR X -worin:
X Brom oder Chlor bedeutet; R1 Wasserstoff odorsubstituiertes oder
unsubstituiertes Alkyl oder-Aryl mit bis zu 18 Kohlenstoff 10      atomen
darstelit, und worin jeder SubsfItuent X, Hydroxyl odor Niederalkyl sein
kann; und R2 R1 oder X bedeutet; und (b) Reagierenlassen des
Halogennitroaikanols mit dem Sulfid. 2. Verfahren nach Anspruch 1, worin X
Brom ist, RI Wasserstoff oder sine aus. Methyil Ethyl, Propyl und Phenyi
ausgewihite Gruppe darstelit und R2 Brom oder R1 bodeutet. 15 .    3.
Verfahren nach Anspruch 1 odor 2, worin das Fluid sine wafrIge Flflssigkslt
let, z.B. Industrielles sAIhl wasser, elne wairige Mischung, die
Schwefelwasserstoff und dessen Salze enthalt, oder Wasser, das bei Ar-
beiten auf 51feldern eingesetzt wurde.' 4. Verfahren nach Anspruch 1 odor
2, worin das Fluid sine nicht-wvrige Fl~sslgkeit let. 5. Verfahren nach
Anspruch I odor 2, worin das Fluid sin Gas ist, z.B. sin Gas, das
Schwsfsiwasserstoff 20:  enthilt. 6. Verfahren nach Anspruch 5, worin das
Gas Ober einon Festbett-Trager geleitet wird, dercias Halogen- nitroalkanol
enthalt. 7. Verfahren nach Anspruch I odor 2, worin der Feststoff die
innere Oberflache elner Rohre et. 8. Verfahren nach irgendeinem
dorAnsprOche 1 bis 7, worin das Sulfid Schwefelwasserstoff oder in Salz 25
ist. 9. Verfahren nach irgondeinem der Ansprfchs I bis 8, worin das
Halogonnitroalkanol 2,2-Dibrom-2-nitro- ethanol odor 2-Brom-2-nitro-1
,3-propandiol Ist. 10. Verfahren nach irgendelnom derAnsprfche I bbs 9,
worln das Halogennitroalkanoi in Verbindung mit dinem Trigor eingesetzt
wird, vorzugsweise mit eiminerten festen oder flrssigen Trager. 30    .11.
Verfahren nach irgendeinem der AnsprOche 1 bis 10, worin das
Halogennitroalkanol In elner Mengs von 2 bis 6000 Teilen pro Million
eingesetzt wird. 12. Zusammensetzung zum Entfernen von Sulfiden aus
Festatoffen, Flussigkeiten und Gasen, umfassend *   sins effektive
Sulfd-entfernende Menge sines Halogennitoalkanols der Formel 35 2 R
-CH-C-NO2 OH X 40 worm: X Brom odor Chlor bedeutet; R1
Wasserstoffodersubstituiertes oder unsubstituiertes Aikyl oderAryl mit
biszu 18 Kohlenstoffatomen 45   bedeutet, und worin jeder Substituent X,
Hydroxyi oder Niederalkyl sein kann; und R2 RI oder X bodeutet; und eonen
Inerten festen Trager. 13. Zusammensetzung nach Anspruch 12, worin X Brom
bedeutot, RI Wasserstoff odor eine .aus Methyl, Ethyl, Propyl und Phonyl;
ausgewahlte Gruppe ist und R2 Brom oder RI darstellt. so      14.
Zusammensetzung nach Anspruch 12 odor 13, worin das Halogennitroalkanol
2,2-Dibrom-2-nitrost- hanol odor 2-Brom-2-nitro-1 ,3-propandiol Ist. 



15. Zusammensetzung zurEntiernung von Suifiden aus Feststoffen,
Flflssikleten und Gasen, umfassend sine effektive Sulfid-entfernends Menge
von (i) einer Mischung von Halogenntroalkanolen der Formel 55 9    EP 0 362
713 o~~    OH X .,!.; ... .;; ... :.   X .Brain oder Chlor bedeutet; ' ;
~~R1 Wasserstoffdodrsubstituierbsa oderunsubstituiertsAikyi oderAryl mit
bis wu 18 Kohlenstoffatomon.. : 10 bedeutet, und worin jeder Substituent X,
Hydroxyl oder Niederalkyl sein icann; und R2 R1 odor X bedeutet; *  odor
(ii) einerMiachung eineswisoben dofiniorton Halogennitroalkanois und
mindestens eines anderen : Sulifd-Abfangreagenz; und oinen inerton Triger.
:,,:                         , 16. Zusammensekzung nach Anspruch 15, worn
der Trager sin inerter foster oder filassiqer. Trage~rist. Revendicatlons
.-                                                         ,; :  I. Procede
d'elimination d'au moins un sulfure do matleres soildes et de fluidos, qul
comprend lea etapes : . consistant ~~'200     (a) a fairs ontrer une
matiere solids ou un fluids contonant mu mains un sulfure en contact avec
unesquantite 6 .;  iliminant les sulfuroes, d',un halogenonitro-aicanol do
formulo:      ,.,. 25 .    .    |    .    -   .....  ..  , : ,I,. ,, ,,
,,,;,, P ;R1-CH-C-NO2                     w                         ' - L
OH X : 30       dans laquolls:
.... .. X representb un radical brmo ou chloro;
. RI represento l'hydrogene ou un groups al-yie ou aryl  Aubstitue ou non
substitue ayant jusqu'a. :  .,.. ::..  nviron 18atomos decarbonsttdans
lequel tous substituantslpuyventreprnsentrXn , n radocalhydrX oxyle  . : -
,-.    ,   ou un radical alkyle infeirieur; ot                  -,        :
:     .:: --,    s         R2ropresonteRsouX;oet,,
,,.,          ,       -     ,. ..  s(b)Afaireragirledct~halogu
nonitrosalcanol, avecledit sulfurs.     - n. ::. ; . e..esander ..     2.
Procedesuivantladrevendication 1, danalequelXrepresontelsradical bromo,
RTgrspresentl'hydrogn: -. *ou un groupo choisi entre les groupes methyis,
ethyle, propyls ot phenyle et iR2 esti lerdlc~al bromo ou R1.- Kf.,,     ,
3. Procede suivant Ia revendication 1 ou 2, dana loqusi ledit fluise est un
liquise aquoux, par eox.omple uno 40     eau do rofroldisasment idustrsilc,
un melange aqusux contonant du suifure d'hydrogestn etses seTsgou do. :
I'eau utiliase dens dos op~rationa sur dos champs do petrolo. 4. Procede
suivant Ia revendication 1 ou 2, dana lequel le fluido est un liquid non
aqueux. 5. Proc6d6 suivant Ia revondicatbin 1 ou 2, dans loquel Ie fluide
ost un gaz, par oxemp  un gaz conebnant du sulfure d'hydrogene. 45 .    6.
ProcedA suivant Ia revendlcation 5, dans lequol on fait passsr Is gaz surun
support sn lit fixe oonbnant. ledithaloga e         nonitro-alcanol.
de .o,:u: - 30 ,   7. Procede suivant la revendication 1 ou 2, dans l.quel
ladite matlere solids oat la surface inrne d'un... : conduits..
: ,.: ,8. Proced  suivant l'un quelcaonque des revondlcations 1 a 7,
danalequel ledit sulfur. eSt Is sulfur  . 60   d'hydrogene ou un .sei.
. ... ..    9. Procede suivant l'uno quolconque des revoendications 1 a 8,
dan lequel ledit halogunonitradicanol oat Is 2,2-dibromo-2-nitrolethanol ou
lo 2-bromo.-2-nitro1u,3-propanodit.. -  :---    10. Procede suivant l'une
quelconque des revondicatians 1 a 9, danalesquol !'haloge.nontro-acanoeat
utP, -:- .,  .  Iis u conpointoment avec un support, ds pref6rence un
support solids ou liquides nerte. :d ....   :  ,- . ... s5....  11. Proced6
suivant l'uno quelconqus des revendicatibns 1 a.10, dana lequel lodet
hapogenoniroeamcanol  . 



eat utide en unoe quantite deu2 a 6000 parties par million.   du       : .
at s     :       de. :  12. Fuormulatlon destinoeea ellminer des aulfures
de mati~res salids, de liquidos et do gaz, ladie formu-. lation, tant
constituee d'unlequantite, offIcace pour   aitmpaer des sulfures, d'un
halogenonltroIaIcano de for- .    EP 0 362 713 B1 mue [err] -dans laquelle:
10 - .   X represente un radical bromo ou chtoro; R1 est l hydrogene ou un
radical alkyle ou aryle substitu6 ou non substu6 ayantjusqu'a environ 18
ato- mes de carbone, et lNun quelconque des substituants peut representer
X, un radical hydroxyb .ou aikyie If- rieur; et -     . R2 represente RI ou
X; et 15  un support solids inerte.: 13. Formulation suivant la
revendication 12, dans laquelle X est un radical bromo, RI repr6sente
lhydro- . gene ou un groups choisi entre m6thyle, 6thyle, propyle et
ph6nyle et R2 repr6sente un radical bromo ou R1. 14. Formulation suivant la
revendication 12 ou 13, dans laquelle ledithalogenonitro-alcanol est le
2,2-dibro- mo-2-nitro-ethanol ou le 2-bromo-2-nitro-1,3-propanediod. a20.
15. Formulation pour 6liminer des sulfures de matibres solides, de liquides
et de gaz,.ladite formulation....:.. - tant constltuee d'une quantit6,
efficace pour 6Ilminer des sulfures, (i) d'un m6lange
d'halogenontro-alcanols- de formule 25
R2 Rl-CH-C-NO2 OH X 30 dans laquelle: X repr6sente un radical bromo ou
chloro; *    - .    RI representb I'hydrogene ou un groups alkyle ou aryle
substitub ou non substitue ayantjusqu'A environ . .18 atomes de carbons, et
l'un quelconque des substituants peut representbrX, un radical hycdroywis
oualkyle. as  infeileur; et R2 repr6sente RI ou X; ou (II) d'un melange
d'un halgenono-alcanoi.tel que d6fini ci-dessus et d'au mois un aytre agent
deadesul- furation; et un support Inerte. 40      16. Formulation sulvant
la revendication 15, dans laquelle ledit support est un support solids ou
liquids inerte. 45 55    


