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DESCRI PTI ON Process for Produci ng Hydroxyl am ne CROSS
REFERENCES OF RELATED APPLI CATION This application is

warooappisitati on filed under 35 .S. C. 111(a) clBCTiIrRg04/011854

benefit pursuant to 35 U. S. 119(e) of the filing dates
of Provisional Application No.60/496,666 filed on
August 21, 2003 and 60/541,070 filed on February 2,
2004 pursuant to 35 U . . . 1%1(b) . TECHNI CAL FI ELD
The present invention relates to a process for
producing a hydroxyl am ne by reacting a salt of
hydroxyl - amne with anDﬁgﬁghngggpound, where a high
-concentration and high -purity roxylamne is
safely produced at a high yield. BACKGROUND ART
Hydr oxyl am nes and salts thereof are being used in
i ndustry ovepracukdersangeoalicifgs Hyueh=§3 aaWe
material of intermediate for medicines or
agrochem cals, surface - treating agent for netal,
fiber treatnent or dyeing. Free hydroxyl am nes have a
very unsta@R@S@r@EEEEﬂNCESrOExBRﬁA@E@tﬁ§§é1ﬁ@&mdw/
under go deconposition in the presence of netal ion
(partl dinliar lapplHaani aretisl droPrinderttore Hi fpd-under 35
erature or high -concentration condition.

No (e rﬁjﬂW@H geferbing PangtibfP RGNy | Bei He, Unfi Eh
lativel duced and_used

=§ﬁlﬂ9§ Ahe A e e e e AP 1oL AR Rk

4515",%608(y%181r2c{‘eona“£ug6‘1'1§49 2N 2003 and 60/541,070

filed on February 2, 2004 pursuant to 35 U.S.C. §111(b).

TECHNICAL FIELD

The present invention relates to a process for
producing a hydroxylamine by reacting a salt of hydroxyl-
amine with an alkalili compound, where a high-concentration
and high-purity hydroxylamine is safely produced at a
high yield.

BACKGROUND ART

Hydroxylamines and salts thereof are being used in
industry over a wide range of uses such as raw material
of intermediate for medicines or agrochemicals, surface-
treating agent for metal, fiber treatment or dyeing. Free
hydroxylamines have a very unstable property, for example,
these readily undergo decomposition in the presence of
metal ion (particularly, heavy metal ion) under the high-

temperature or high-concentration condition. Accordingly,
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aqueous hydroxyl am ne solution in a high concentration
is often required. Furthernore, for use in electronic

w0 p@asia8y?7 a hi gh-purity hydroxyl am ne havi ng PEB$P2004/011854

nmetal inpurities is required. In order to neet these
requi renents, attenpts are being nade to suppress the
deconposition reaction and efficiently and safely
produce a high -concentration” aqueous hydroxyl am ne
sol ution. For exanple, German Patent Publication No.
3,528,463 (Patent Docunent 1) discloses a process of

addigagean 10Xindeaardb@r hgdrydhdteof waldl U relatively
strontiumor bariumto an aqueous hydroxyl am ne

sukbate sel piricanckaving assaml | amoni umion content,
performng the reaction at a tenperature of 20 C or

| ess aHdweerDYi hg byngepaeati an hivie dxnsdamiblee isuldate.
JP-A -2002 - 12415 (Patent Docunment 2) discloses a
prefessedf throdacisad ta oy dobpzaniane sy aadtlialgga an
slurry of cal ci um oxi de and/or cal ci um hydroxide to an
aguests SYPECRYAABGRECaSRING LRydrigk A dnide auldantesation is
t hereby performng the reaction, where the_reactign is
BéFFBr%@&uFﬁe§he g?%?%e¥%%Fecaf@FuHﬁ§uPPa€ée§§rPﬁéc

38Rl £, 5?@3'%’?#3?5%{ @32%?%5 Qf}m@]?ge;ﬁ?ﬁ%%w"%” & %%; e
D6 EIyTan 8 ISGrtT e ant 1) prodbced. "Bolevir o hese

SONESLRETAL pepesses Aoatding Al samp e
hav¥empoBhehbam-that ibhe apodudediently and safely produce
a high~concentration aqueous hydfoxylamine solution.

For example, German Patent Publication No.
3,528,463 (Patent Document 1) discloses a process of
adding an oxide and/or a hydroxide of calcium, strontium
or barium to an aqueous hydroxylamine sulfate solution
having a small ammonium ion content, performing the
reaction at a temperature of 20°C or less and removing by
separation the insocluble sulfate.

JP-A-2002-12415 (Patent Document 2) discloses a
process of producing a hydroxylamine by adding a slurry
of calcium oxide and/or calcium hydroxide to an aqueous
solution containing hydroxylamine sulfate, thereby
performing the reaction, where the reaction is performed
in the state that calcium sulfate as the seed slurry is
always present in the reaction system, as a result, the

particle size of insoluble sulfate is increased to

enhance the filtration efficiency and a hydroxylamine is
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hydr oxyl am ne fornms a conplex with a sul fate produced
as a by-product or adsorbs to the sulfate and the

wQ e@bd16si7 hydr oxyl am ne decreases. Al so, JP-A-PODODP2004/011854

510385 (Patent Docunent 3) describes a process of
separating an aqueous sol ution containing a
hydr oxyl am ne and a salt into,an aqueous hydroxyl am ne
solution and a salt fraction %y stripping. JP-A-2001
5-13479 (Patent Docunment 4) describes a process of
treating a salt of hydroxylam ne with a base and

separakhnng vt e opreddced sol ution into an aqueous
hydr oxyl am ne solution and a salt fraction. JP-A-2002

5- 0406Bo(Ratent thecanennvehtdeserl bes e gyacess afding an
concentrating an aqueous hydroxyl am ne sol uti on by
dilstillil epimprunde imv iamg afhve dned mexdyd tammesentcointaiai ng
vapor fromthe side face at the colum bottom and
ByAsenraring e fedsonavie, 8. pRatdem 61285, 1082 fredeeed
Docunent 6) describes a process of obtaining a
RyHEBXYILAMLAE BYTrERt FaCOrRg X Moy |Amifmd g noindyred as

colum to y distjillation and further distilling the

GoPTHEGAE Pfl SHCTFE. Kor007 GUBFES S PR b Dot o F
describes a process of distilling out a

ﬁ§8F§%¥P§ﬁ%ﬁ§ HFEﬁFEﬁSSCqunn top by sinply distilling

an aqugeus hydraxylapi Besakut i @n., m%%%rmg%;e%%

processes haye a problemthat ‘at” the time of obtaining
@e§¥gﬁgé¥!@”b&%é%%%”b&h%e?%&%%&nbp%ﬂ“édﬂégﬁgnéolution

distillation, the hydroxylam ne may undergo
containing a hydroxylamine and a salt into an aqueous
hydroxylamine solution and a salt fraction by stripping.
JP-A-2001-513479 (Patent Document 4) describes a
process of treating a salt of hydroxylamine with a base
and separating the produced solution into an aqueous
hydroxylamine solution and a salt fraction.
JP~-A-2002-504062 (Patent Document 5) describes a
process of concentrating an aqueous hydroxylamine
solution by distillation, removing the hydroxylamine-—
containing vapor from the side face at the column bottom,
and concentrating the wvapor.
U.S. Patent 6,235,162 (Patent Document 6) describes
a process of obtaining a hydroxylamine by extracting a
hydroxylamine from the column top by distillation and
further distilling the obtained distillate.
JP-A-2002-68718 (Patent Document 7) describes a

process of distilling out a hydroxylamine from the column

top by simply distilling an aqueous hydroxylamine
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deconposition or explosion due to distillation at a
hi gh tenperature . [Patent Docunent 1] Gernan Patent

woesiotastT on No. 3, 528, 463 [ Patent Docunent 2]PCT/JP2004/011854

JP- A-2002 1-2415 [Patent Docunent 3] JP-A-2000 5-10385
[ Pat ent Docunent 4] JP-A-2001 5-13479 [ Patent Docunent
5] JP-A-2002 5-04062 [Patent pPocunent 6] U S. Patent
6, 235, 162 [ Patent Docunent 7] JP-A-2002 6-8718
DI SCLOSURE OF | NVENTI ON An object of the present
invention is to provide a process for producing a
Bytnoexyham ne by reacting a salt of hydroxylamne with
an al kali conpound, where the yield reduction due to
formatHoneoéra tbapkeprbetween hheeproduoeddem that at the
hydr oxyl ami ne and a salt produced as a by product or
atmer pti ohtefnthe hydydxpkaﬁaménﬁoﬂﬂmmI@bqnamﬂnmnsﬂﬂn or
IS suppressed_and a hi -concentration hydroxyl am ne
pidprbdudéatat lathrgh %h@l BYdAPEy L agd nehjrect Uard et
present invention is_to provide a process for
B?%Bﬂ@?ﬁ@téOHyBFoﬁﬁpéﬁﬁﬁanQHFe§€t@ﬁ&?&%&%§1Qﬂ at a high
drox%%an1ne with an al kali conpound, where a high
%ﬂ%ﬁ Fafron and high -purity hydroxylanlne i's
saf el -‘/{PrQQH%eB ala,p 95‘ yiebd. 45 B.LERY! &gugﬁlcat'on No.
i ntensive investrgations'to sol've those probl il
resgn ghnventors have found that a hydroxyl am ne can
e pro uced at a high yield when the

[Patent Document 2] JP-A-2002-12415
[Patent Document 3] JP-A-2000-510385
[Patent Document 4] JP-A-2001-513479
[Patént Document 5] JP-A-2002-5040062
[Patent Document 6] U.S. Patent 6,235,162
[Patent Document 7] JP-A-2002-68718

DISCLOSURE OF INVENTION

An object of the present invention is to provide a
process for producing a hydroxylamine by reacting a salt
of hydroxylamine with an alkali compound, where the yield
reduction due to formation of a complex between the
produced hydroxylamine and a salt produced as a by-
product or adsorption of the hydroxylamine to the by-
product salt is suppressed and a high-concentration
hydroxylamine is produced at a high yield.

Also, an object of the present invention is to
provide a process for producing a hydroxylamine by

reacting a salt of hydroxylamine with an alkali compound,
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reaction is perforned by adding a salt of
hydr oxyl am ne to a reaction solution containing an

wa@bkdoaloteseonpound, and al so that a hydroxyl am nECT/areobe011854

produced at a high yield by perform ng the reaction

whi | e keeping a reaction solution containing a salt of

hydroxyl am ne and an al kali cgnpound at a p of 7 or

nore. Al so, the present inventors have found that a

hi gh - concentration and high -purity hydroxyl am ne

can be safely produced at a high yield by conbining,

fvote ex e iyh-ecsreaet i oat Séepad 1iegiet pigi 8ySaltirekylamine

hydr oxyl amine with an al kali conpound to obtain a

hyed repxtid lamey dec s palr ad i lofgistepe1df desired, of

separating by solid -liquid separation insol uble

subst adces grasuildi tait eidhiens e rigace$ohgsol ot s ohof solve

t he hydroxyl am ne obtained in the reaction step, a

pUrISS CHIOERYep- i S TEYE NP5 ohS ek@hiangeuntethat a

gég oxyl.am ne obtained in the separation steg, and a
MWWW Gdp B Kot A% iy 2heh hyde bstyrhannghe

obtained i.n the purification step, by distillation_at
(8 ol DAoL AT T (hes Khow edgEIBp=Yhamine

ese I nv.ent ar s, en th roduction_process of th
g%%%%%%%%%ﬁﬂ1i%ﬁ??@ﬁﬁ§éﬂﬁ%%%yﬁﬁ%dﬂ%é%f%?g+o%@W%ﬂFﬂg' and

dges, nofad o m ]ﬁezm'a%'fb t d, 84S, 3y 5 ;
by- pr odl?ct and\’%t e a_rmumé ofaﬂh)sl%r &@‘f%?n&%g %gs%r é%ht %leld
Re J-ay el 3 trd oSl lyh 816 thadp fhg 2 reaction

hi gh-concentrati on and hi gh-purity hydroxyl am ne can

ke lsafielry cbitaiingith@ta asdligh ite) ko SmkhoWh 84980 haska1i
been found out for the first tine by

compound at a pH of 7 or more.

Also, the present inventors have found that a high-

concentration and high-purity hydroxylamine can be safely

.produced at a high yield by combining, for example, a

reaction step of reacting a salt of hydroxylamine with an
alkali compound to obtain a hydroxylamine, a separation
step, if desired, of separating by solid-liquid
separation insoluble substances precipitated in the
reaction solution from the hydroxylamine obtained in the
reaction step, a purification step of purifying by ion
exchange the hydroxylamine obtained in the separation
step, and a concentration step of concentrating the
hydroxylamine obtained in the purification step, by
distillation at the column bottom.

According to the knowledge of the present inventors,
when the production process of the present invention is

used, the produced hydroxylamine does not form a complex
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the present inventors. The present invention has been
made based on this knowl edge and relates to (1) to

w@ 3@p/0bsipw. (1) A process for producing a PCT/JP2004/011854

hydr oxyl am ne by reacting a salt of hydroxylamne with
an al kali conpound, conprising a reaction step of
reacting a salt of hydroxylamne with an al kal
compound whi |l e keeping the reaction solution at . H of
7 or nore. (2) A process for producing a hydroxyl am ne
by reacting a salt of hydroxylam ne with an al kal

canpoundaldonrd®idegl ad eadsy-asSiepr cdnPetfhior shagnther
reaction by adding a salt of hydroxylamne to a
hevattdxon asoilng iaghs codredi 1 ntharb atkabduconpaliandi s (8hall,
The process for produci ng a hydroxyl am ne as descri bed
99 (Dt vhéreihT adiecareanttiiom strep hsglpepdoimed whil e
ke%oi ng the reaction solution at a pH of 7 or nore.

(WP CFRY i EEs S o P prvHirsi hPRE Ry b3t awi reghisyield.
scribed_.in any one of (1) to (3), wherein_ the alkali
ORI e D CHSDURE, Seoctisn FHomt ¢ ke by
gtlroup consitst.in %f an al kali netal conpound, an
&alP5TE B £ et “conpound, an anmoni a and an

am ne. (Ao} f.ar__pr.oduci ng a hydr.oxyl anm ne_, .

asdescFlg%)eEI{é%egﬁy%gﬁ%no O(r{i)hﬁsotb(eﬁqf Ir\l/\,anCYee? e}?%g?cﬁeo% arpts
l.am i t t ted from

A o o b e 251751 o

hydroxyham na bydrechl euirder Jaydrewny AmRe JUfIat & .and,
hydr oxyl am ne phosphat e.

reacting a salt of hydroxylamine with an alkali compound,
comprising a reaction step of reacting a salt of
hydroxylamine with an alkali compound while keeping the
reaction solution at a.pH of 7 or more.

(2) A process for producing a hydroxylamine by
reacting a salt of hydroxylamine with an alkali compound,
comprising a reaction step of performing the reaction by
adding a salt of hydroxylamine to a reaction solution
containing an alkali compound.

(3) The process for producing a hydroxylamine as
described in (2), wherein the reaction step is performed
while keeping the reaction solution at a pH of 7 or more.

(4) The process for producing a hydroxylamine as
described in any one of (1) to (3), wherein the alkali
compound is at least one compound selected from the group
consisting of an alkali metal compound, an alkaline earth

metal compound, an ammonia and an amine.

(5) The process for producing a hydroxylamine as
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(6) The process for producing a hydroxyl am ne as
described in any one of (1) to (5), wherein the

WO e@siesm7 t enperature at the reaction step i s PCDM004/@1854

80 C. (7) The process for produci ng a hydroxyl am ne
as described in any one of (1) to (b), wherein the
reaction step is perfornmed in,the presence of a
sol vent containing water and/or an al cohol. (8) The
process for produci ng a hydroxyl am ne as described in
any one of (1) to (7), wherein the reaction step is
persterned in the phesedce10f ta Suabi hinzetein Phelhea1t of
process for produci ng a hydroxyl am ne as described in
apygrorglafmifid) itoaf8) cawhi checeorpii sed exteepaain Ahe
step of separating insoluble substances fromthe
bydepxybariaeing10y hhdrprydesd nkorsugrfedeci miydroxylamine
hydr oxyl am ne as described in (9), wherein the
hgdperatagrédar hrérssparainen ngtep ties afydomydlnaxyB@ng ne
(11) The process for produci ng a hydroxyl am ne as
HBSEPIBEB-in (9) or (10), wherein at least a part of
the re ion_solution after separating insaol ubl ,
SUbst ahges | FOTHE 8TRs af bbnoLbapCr 80 sedVas A YoM ve 25
f.or dissqlving or suspending.,a salt of hydroxyl am ne .
ARar S Rt kol cBRBonnd (WAL ER ard r SRETLaR i Dereion
' (12) e L. prodyci a °
RSk o e et hs GosBrbEs™ RRERD I ESEM Pl 8y

whi ch ¢onprises %?@%éiﬁékiggoéh@@nef aPULERBERG 2kRGe as

hydr oxyl am ne. e process for produCing a

bydeoxykanif€ads$ one of (1) to (6), wherein the reaction
step is performed in the presence of a solvent containing
water and/or an alcohol.

(8) The process for producing a hydroxylamine as
described in any one of (1) to (7), wherein the reaction
step is performed in the presence of a stabilizer.

(9) The process for producing a hydroxylamine as
described in any one of (1) to (8), which comprises a
separation step of separating insoluble substances from
the hydroxylamine.

(10) The process for producing a hydroxylamine as
described in (9), wherein the temperature at the
separation step is from 0 to 80°C.

(11) The process for producing a hydroxylamine as
described in (9) or (10), wherein at least a part of the
reaction solution after separating inscluble substances
in the separation step is used as a solvent for

dissolving or suspending a salt of hydroxylamine and/or
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described in (12), wherein the purification step is a
step of purifying the hydroxylam ne by at |east one

woreiolotssel ected fromthe group consisting of PCT/JP2004/011854

distillation, ion exchange, electrodialysis, nenbrane
separation, adsorption and crystallization. (14) The
process for producing a hydroxyl am ne as described in
(12) or (13), wherein at least a part of the

hydr oxyl am ne sol ution obtained in the purification
step is used as a solvent for dissolving or suspending
ansalltkadfi hyrdaardarmerand/orraacad kal +a1¢ onpesnds s .
whi ch are reaction raw materials. (15) The process for

produci(dg)a Ayer pxplawisnd oas pdestrdibed d4 hamo:oiemine as
(1) to (14), which conprises a concentration step of
cencanfaest iimy afve ampdradxyllamite. (YW6) Wnkeclprovmssiftes a
produci ng a hydroxyl am ne as described in (15),

WHERELF RO Siréeh Ofativer fstidy itsha ktdpoeflamine.

concentrating the hydroxyl am ne by distillation at the
colunn(Bgéto C(PFPCFRE %P&b§§§qqﬁlﬁﬂwﬁhﬂM4ﬁf%¥lamlne as

e PeRsE oty € HE et il il n T b o
S8 bed T (6) Fo UEN T MGTEID 3 Toast AT

et thie @@ﬂé@@é&“@f&hS@ﬁ@tﬁgguﬁbkghgggth ti%? diﬁtillation,

concent rat! on st ep Is used as a SO_ vent r | SSOIl VI ng
9bnS UsReRAigR] a1kt oofi sNydieXY e AN d/Qi- At A kal i

conpound which are reaction raw materi al s.
adsorption and crystallization.

(14) The process for producing a hydroxylamine as
described in (12) or (13), wherein at least a part of the
hydroxylamine solution obtained in the purification step
is used as a solvent for dissolving or suspending a salt
of hydroxylamine and/or an alkali compound which are
reaction raw materials.

(15) The process for producing a hydroxylamine as
described in any one of (1) to (14), which comprises a
concentration step of concentrating the hydroxylamine.

(16) The process for producing a hydroxylamine as
described in (15), wherein the concentration step is a
step of concentrating the hydroxylamine by distillation
at the column bottom.

(17) The process for producing a hydroxylamine as
described in (15) or (16), wherein the temperature at the

concentration step is from 0 to 70°C.

(18) The process for producing a hydroxylamine as
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(19) The process for produci ng a hydroxyl am ne as
described in (15) to (18), which further conprises a

w@urosPiLaat i on step of purifying the hydroxyl anP@EIRRp04/011854

i on exchange after the concentration step. (20)

process for producing a hydroxyl am ne, conprising a
reaction step of reacting a salt of hydroxylamne with

an al kali conpound to obtain a hydroxyl am ne, a
purification step of purifying the hydroxyl am ne by

I on exchange, and a concentration step of
cdescetibedt iing (115¢ hydr(axyl, amihre diyn ditstliddat iopatt the the
colum bottom (21) The process for producing a
hydroxyllamine ssldésoni bedaimed)y titereinrditerstaps step
for producing a hydroxylam ne are perforned in the
opdapedf ag @eé@cluvmtsff@ps da sperdiviiingatd e stremdimy & salt
concentration step. (22) The process for producing a

R dPYLYPENLAE IaS aégépﬁbéauaihay» mrend WiHeeigre

each of t he ste@s IS perforned in the presence of a
SEALITEPRer2Y( B3FeFhE 5rocess for produ0|ng a

ctpar aii-9h STBB B CCaBHr &L ng=PASKIGH & @er‘éi’r%p”&sesinae as

separat
hydr a (24) .The GESS f
é%g %?%8 éghsg% xgkagﬁgé' e§%?| eg'ln ( o Y&t € n
ur t ~t-h t t
hles FSumesshuze 8! e ep3ual) o Shapul s OMA. b9, Son

aggﬁéh@@dafﬁe(cZ%heoeoh%é}ltr\éﬁ%Qw e steps for
produci ng a hydroxylam ne are perforned in the order

of a (20) A process for producing a hydroxylamine,
comprising a reaction step of reacting a salt of
hydroxylamine with an alkali compound to obtain a
hydroxylamine, a purification step of purifying the
hydroxylamine by ion exchange, and a concentration step
of concentrating the hydroxylamine by distillation at the
column bottom.

(21) The process for producing a hydroxylamine as
described in (20), wherein the steps for producing a
hydroxylamine are performed in the order of a reaction
step, a purification step and a concentration step.

(22) The process for producing a hydroxylamine as
described in (20) or (21), wherein each of the steps is
performed in the presence of a stabilizer.

(23) The process for producing a hydroxylamine as
described in (20), which comprises a separation step of

separating insoluble substances from the hydroxylamine

(24) The process for producing a hydroxylamine as



10

15

20

25

reaction step, a separation step, a purification step
and a concentration step. (26) The process for

w@e@dooisny a hydroxyl am ne as descri bed i n anyPOn&P2064/011854

(23) to (25), wherein each of the steps is perforned
in the presence of a stabilizer. (27) The process for
produci ng a hydroxyl am ne as;gescribed in any one of
(23) to (26), wherein at least a part of the reaction
solution after separating insoluble substances in the
separation step is used as a solvent for dissolving or
Sspendingi @ sabf, ofhdydioxyhantaepandtorecantakkal i
compound which are reaction raw materials (28) The

papcessi $orspepdusi igom byde ok§t@ni ne as described in
any one of (20) to (27), wherein the reaction step.is
per f or (&%) wHile heepthy fhe Peadesbnd sal hyﬁéﬁxaﬂ-aﬁlﬁﬁ as
of 7 or nore. (29) The process for grodu0|n
dysicoXysdn ne (a8) d@ScK%éd VRer o8y, ThRePERR St ﬁ@r
reaction step is a step of addin sa

M?ﬁd?ﬁym@n@n@yiéoéyﬂé@é??oﬁr§opﬁgﬁgﬁm88n9§|ﬁpﬁgogﬁer of a

al kal i conpoun 30 f

FoseoioFonE R as GEELr TSt RESH) bl BYIGHIN y, oe
erein ereaction_tenperat t th

?sc??ﬁﬁ?%r?glgﬁ Eg (32? ;ﬁeugsoiess ?oﬁegfghgg|§;eg

P R e T e
8£s§r§853e95 any one of (23) to (25), wherein each of the
steps is performed in the presence of a stabilizer.

(27) The process for producing a hydroxylamine as
described in any one of (23) to (26), wherein at least a
part of the reaction solution after separating insoluble
substances in the separation step is used as a solvent
for dissolving or suspending a salt of hydroxylamine
and/or an alkali compound which are reaction raw
materials.

(28) The process for producing a hydroxylamine as
described in any one of (20) to (27), wherein the
reaction step is performed while keeping the reaction
solution at a pH of 7 or more.

(29) The process for producing a hydroxylamine as
described in (28), wherein the reaction step is a step of
adding a salt of hydroxylamine to a reaction solution
containing an alkali compound.

(30) The process for producing a hydroxylamine as

described in any one of (20) to (29), wherein the
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cont ai ning water and/or an al cohol. (32) The process
for producing a hydroxyl am ne as described in any one

woRoosAMBIT0 (31), wherein the tenperature at tPET/JP2004/011854

purification step is fromO to 70 C. (33) The process
for producing a hydroxylam ne as described in any one

of (20) to (32), wherein at lgast a part of the

hydr oxyl anmi ne sol uti on obtained in the purification

step is used as a solvent for dissolving or suspending

a salt of hydroxylam ne and/or an al kali conpound

whiach iahe teeaelia@m taw tTaley st i(34)s e s oeess § ofo
produci ng a hydroxyl am ne as described in (20) to

683F, wherein the tenperature at the concentration
stepis fromO to 70 C. (35) The process for
produci(Rg)a Hidr oxplcamisnd oas pdesiciaiped a myaimo:gnemine as
(20) to (34), wherein at |east a part of the
ﬁ?@ﬁé&@ﬁﬁlnﬂﬁe a8yl $rico fobtZdIné® i B Qhe Worresshn ridie on
step i;s used as a solvent for dissolving or suspending
§e§§F908fSﬁﬁ@r&ﬁy@ﬁﬁﬁﬂ?@%ﬂﬂ%ﬂ e AreRsrcdmouhdsolvent

h t t I 36) Th f
bR ﬁ&%ﬁég&e%%&'ﬁg%ﬂ%rﬁén%% Zeri bt i n any one of

(20) "195635) v whi.ch ﬁfegt@gr BRIBLLSES 8 Purlitestion . o

step o ydroxy am ne b

exc
afetsg&lb@a ggn%glpi U SLRR- (}(037 The M@feggf niTels

producing a hydroxy anlne as escn
waegrerathke Lenpelatiie Bl-ahePud é‘ﬁ cad i anstepafieic.

the concentration step is from?O

(33) The process for producing a hydroxylamine as
described in any one of (20) to (32), wherein at least a
part of the hydroxylamine solution obtained in the
purification step is used as a solvent for dissolving or
suspending a salt of hydroxylaﬁine and/or an alkali
compound which are reaction raw materials.

(34) The process for producing a hydroxylamine as
described in (20) to (33), wherein the temperature at the
concentration step is from 0 to 70°C.

(35) The process for producing a hydroxylamine as
described in any one of (20) to (34), wherein at least a
part of the hydroxylamine solution obtained in the
concentration step is used as a solvent for dissolving or
suspending a salt of hydroxylamine and/or an alkali
compound which are reaction raw materials.

(36) The process for producing a hydroxylamine as

described in any one of (20) to (35), which further

comprises a purification step of purifying the
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to 70 C . (38) The process for producing a
hydr oxyl am ne as described in any one of (20) to (37),

wob@seidasit he salt of hydroxylam ne is at | eastPOn@P2004/011854

compound sel ected fromthe group consisting of

hydr oxyl am ne sul fate, hydroxyl am ne hydrochl ori de,
hydroxyl am ne nitrate and hydroxyl am ne phosphate .

(39) The process for produci ng a hydroxyl anm ne as
described in any one of (20) to (38), wherein the

al kali conpound is at |east one conpound sel ected from

thelrgkgupre orsibst iing efxarnralkalitdretiale cormeamey a@ion

al kaline earth nmetal conpound, an amoni a and an

atepe. EFFECT OF THE | NVENTI ON According to the

present invention, the yield reduction due to

f or mat i(@rl) of Taecpmplcex shédowepmothe ipodudediroxylamine as
hydroxyl am ne and a salt produced as a by product or
86561 l)éieéln igf (©Bt%e hydheseyirafiee tearndi@ birpraduche sal t
can be greatly decreased and a high - concentration

BHE AL GRIBOR By SRy b dfien € @weTie adalfdl st 1s from 0
ffhggfntly produced froma salt of hydroxylam ne at a
Pgh“yT el d. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

The pr ti process of. a hydroxyl am ne according to
t he prgggﬁt ?ﬁ?eﬁ Pgﬁsﬁsf8§s€¥995&%Pﬁ"39%%4%q§¥ e as
ngEE'i%e@l ﬁle@n & nkf %@C(b'oqn.t%r O(C\Be?S)S Q/Iheaﬁfein the salt of
hydroxylamine of the present inventi'dn conprises a
heachbkONatliGR 9 H@AANE dne compound selected from the
group consisting of hydroxylamine sulfate, hydroxylamine
hydrochloride, hydroxylamine nitrate and hydroxylamine
phosphate.

(39) The process for producing a hydroxylamine as
described in any one of (20) to (38), wherein the alkali
compound is at least one compound selected from the group

consisting of an alkali metal compound, an alkaline earth

metal compound, an ammonia and an amine.

EFFECT OF THE INVENTION

According to the present invention, the yield
reduction due to formation of a complex between the
produced hydroxylamine and a salt produced as a by-
product or adsorption of the hydroxylamine to the by-
product salt can be greatly decreased and a high-
concentration and high-purity hydroxylamine can be safely
and efficiently produced from a salt of hydroxylamine at

a high yield.
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salt of hydroxylam ne with an alkali conpound to
obtain a hydroxylam ne . The salt of hydroxylam ne for

was@siomssthe present invention includes an i nor BEmniR2004/011854

acid salt of hydroxylam ne, such as sulfate,
hydrochl ori de, nitrate, phosphate, hydrobromate,
sul fite, phosphite, perchlorgte, carbonate and
hydr ogencar bonat e, and an organic acid salt of
hydr oxyl am ne, such as formate, acetate and propionate
Anong these, preferred is at |east one salt sel ected
fromthe group consisting of hydroxylam ne sulfate (NH
OH1/2H S ), hydroxyl am ne hydrochl ori de (NH OH HC )
hydr oxyl apese moODEatreRr( NEREH INROOU Ta i th yrdrnvasyl 30N ne
phosphate (NH H 1/3H P ). The salt of hydroxylamne is
not pafrhiecpkradbythiionm pedcas sl odg aasyidrdsy leonmey catdyding
or industrially available, but those having | ess netal
toplihiet Ppessene phafaitiod, isec@mpsy likfedrairalde gl il baw .
are present, these inpurities sonetinmes accelerate

i Bit6R of the salt of hydroxyl ami ne or the
produced hydroxyl am ne. However, inpurities having.n
ef fect 18f PRETHELSRPOBILCET S0P ﬁe%o[fodffﬁamlne ot the

DL STLte, ot e iAoy 201 1, DSIA0 1ETPUgbl o
191 BSO8R0 0N L e oL I oA By Bas &

Eg%r%%r_aggn%n intact solid or may be used after
i'ssol ving or suspending it in a solvent . The sol vent

which g¢ap kheiysed hydroxylamine for use in the present

invention includes an inorganic acid salt of
hydroxylamine, such as sulfate, hydrochloride, nitrate,
phosphate, hydrobromate, sulfite, phosphite, perchlorate,

carbonate and hydrogencarbonate, and an organic acid salt

of hydroxylamine, such as formate, acetate and propionate.

Among these, preferred is at least one salt selected from
the group consisting of hydroxylamine sulfate
(NH,OH-1/2H,S04), hydroxylamine hydrochloride (NH,OH-HC1),
hydroxylamine nitrate (NH,OH-HNO3;) and hydroxylamine
phosphate (NH,O0H:-1/3H3PO4) .

The salt of hydroxylamine is not particularly
limited as long as it is commercially or industrially
available, but those having less metal impurities are
preferred, because 1f metal impurities are present, these
impurities sometimes accelerate decomposition of the salt
of hydroxylamine or the produced hydroxylamine. However,

impurities having no effect on the decomposition of the
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i ncl udes water and/or an organic sol vent. Exanples of
the organi c sol vent include a hydrocarbon, an ether

wapasansat cohol , but if the reaction is not afPEerirEd)4/011854

the solvent is not Iimted thereto. Anobng these

sol vents, a solvent containing water and/or an al coho
is preferred. Also, at |east part of the filtrate
resulting fromseparation of insoluble salts or the

i ke generated at the reaction may be used as the

sol vent. The anobunt of the solvent may be

appf opri avelyxsehechedoacenedhngrbeyiiBaiieendind @RS n
such as amount of the salt of hydroxylam ne used an
reactiabhet erpenat puei fThet aonuntepf orheheollvest, i, in
terms of a ratio by mass of the solvent to the salt of
hypvoxyiasi net (sal veng/ saprobf ey dnoxgkawitn&)ydresyydldmine
fromO0.1 to 1,000, preferably from1l to 100. The
mhkabe eonpaunddfor use in the present invention is
preferably at |east one conpound selected fromthe

group EBRsPILT ngf orY@RCAY kalinfekal PeoHEgPnilRgthe form

C ound, an al kal.ine earth netal -containin ,
SerBRunatadl Bkl A% AoV LR nReRE aEAkaras ol ing o

al kali ,netal -contagn'n% go und | cluge OXi es,. 1 d
RYSr o7 ae Aha'lafbonal &8 of i?h?%ﬂ¥e% di it can be use

PQ&?ﬁé%E”%aggPithV%éngnC8?égﬂgFAng9eEQ?SeExQ%éESEr89 the

are roxi des and carbona odi um and pot assium

5¥@§B£§Sseivéﬂg §ﬁ5§ﬁ&@eaeﬁ§HQoE§E%bnjC%ﬁt%Eﬁ%&gand an
conpound i ncl ude oxi des, hydroxi des and car bonates of
alcohol, but if the reaction is not affected, the solvent
is not limited thereto. Among these solvents, a solvent
containing water and/or an alcohol is preferred. Also, at
least a part of the filtrate resulting from separation of
insoluble salts or the like generated at the reaction may
be used as the solvent.

The amount of the solvent may be appropriately
selected according to the conditions such as amount of
the salt of hydroxylamine used and reaction temperature.
The amount of the solvent is, in terms of a ratio by mass
of the solvent to the salt of hydroxylamine (solvent/salt
of hydroxylamine), usually from 0.1 to 1,000, preferably
from 1 to 100.

The alkali compound for use in the present
invention is preferably at least one compound selected
from the group consisting of an alkali metal-containing

compound, an alkalire earth metal-containing compound, an

ammonia and an amine.
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beryl I ium magnesium calcium strontium and barium
Anmong these, preferred are oxides and hydroxi des of
wor@sesisum cal cium strontium and bari um ThePEm0044011854
may be used in the formof a gas or a sol ution having
di ssol ved therein amonia, for exanple, an aqueous
anmoni a solution. As for thejamne, a primary amne, a
secondary amine and a tertiary am ne can be used.
Al so, the am ne may be a nonoam ne, a pol yam ne havi ng
two or nore am no groups within the nol ecule, such as
di am néxanglesi afi nee arl kaldygldte 1aHdie:a el @sn@iund
t he nonoam ne i ncl ude nethyl am ne, di nethylam ne,
tinchetkey bartides,, atykybarnides, adicetdatlamatess of lithium,
triethylam ne, n-propylam ne, di- n-propyl am ne,
spdinpy oppltamisdem, i rpospyiuaniansl afisivmpr dpyhanithese,
tri- ipropylanne, n-butylanmne, di n-butylan ne,
PERLRBEEG! afendy droBitpraminge Cadicoriating yi fard arki Un rand
i butyl am ne, sec-butylam ne, di-sec -butylam ne,
PP|a§§&um'butylaln|ne tert-butylamne, di-tert

-b | |
sl 1y BRRREaes bEathsi éﬁ‘%‘éggﬁg%ﬁi@ A M%ontaining
g0ﬁ¥%h§g?§%gﬁghgebgﬁde%ycE@mfa%%% ne rg£29¥£¢%néges ‘ot

gwgmhﬁm ﬁ%gnters'lgﬁnz%a@_@l Hp@ﬂoﬁfﬂgﬁum.

hyl hexyl am ne th Xy oxy propyl am ne,
BmBBEheXKREOPYatReed3a rat RIVHIORHAMN RG0S des of
(di et hyl am no) propyl am ne, bis (2- ethyl’hexyl)am ne, 3
hduhusylam sellpiopy! 8ft-B@tidm and barium.

The ammonia may be used in the form of a gas or a
solution having dissolved therein ammonia, for example,
an aqueous ammonia solution.

As for the amine, a primary amine, a secondary
amine and a tertiary amine can be used. Also, the amine
may be a'monoamine, a polyamine having two or more amino
groups within the molecule, such as diamine and triamine,
or a cyclic amine.

Examples of the monoamine include methylamine,
dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, n-propylamine, di-n-propylamine, tri-n-
propylamine, i-propylamine, di-i-propylamine, tri-i-
propylamine, n-butylamine, di-n-butylamine, tri-n-
butylamine, i-butylamine, di-i-butylamine, tri-i-
butylamine, sec-butylamine, di-sec-butylamine, tri-sec-
butylamine, tert-butylamine, di-tert-butylamine, tri-

tert-butylamine, allylamine, diallylamine, triallylamine,
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phenyl et hyl am ne, b phenyl et hyl am ne, aniline,
Nret hyl ani li ne, N, N-di net hyl ani | i ne, di phenyl am ne,

W0 eooploessyt ani ne, o-tol ui dine, mtoluidne, p-tPCTIRMOOMA)11854

oani si di ne, m ani si di ne, p-anisidine, o-chloroaniline,
nchl oroani line, p-chloroaniline, o-brompaniline, -
bronoani | i ne, p-bronoaniline, o-nitroaniline, -
nitroaniline, p-nitroaniline, 2,4-dinitroaniline,
2,4,6 - trinitroaniline, p-am nobenzoic acid,
sulfanilic acid, sulfanilam de, nonoethanol am ne,
dyeﬂb&&a@&mmﬂaean@ﬂbydmdMExyLﬂmuﬁe ﬁﬁ@ﬁg&xﬁhé&ylimnne,
di am ne include 1, -diam noethane, N, , ', N
ntetta&amQWe|-dxzmﬁoqmﬂhmmmhan$rﬂ%n qctyiamxnéa -
ethyl - , -diam noethane, 1, -diam nopropane,
NeNZMlamlne,téltlmmwﬂymme, dc-mémnmfiramm N, |,

N tetraethyl - - di am_nopr opane,
épaWﬁ@@@P@e{éamN%t r?@wethylh@ﬁ%ﬁwer it ddre, 1,

nobut an -tetraneth
= éﬁﬂ?&ﬁf@(ﬁ ?%Ogﬁﬁlﬁaw&pyﬁﬁ%mﬁ%ﬁwla@m% a¥i no

eﬁﬁsﬁy%ﬁgy’la&% e TS B g i, pis (2-
tﬁgengwlggﬁqggm ne | gﬂ%u nzidil gﬁenggpﬂag%r?f, the

mne-i amno

ph@@memg;g 19RAREe, kh%h%nyl'érthﬁaﬂﬁ@l%nzedqﬁll]ne' N-

“triam nobenzene "and m nobenzene . 'Exanpl es
Abtheahetnal ne inneliude Rl anil’ime, diphenylamine,

trlan1notr|ethylan1ne . Exanpl es of the cyclic am ne
tRebude ypymioke, o-toluidine, m-toluidine, p-toluidine, o-
anisidine, m-anisidine, p-anisidine, o-chloroaniline, m-
chloroaniline, p-chloroaniline, o-bromocaniline, m-
bromoaniline, p-bromocaniline, o-nitroaniline, m-
nitroaniline, p-nitroaniline, 2,4-dinitrocaniline, 2,4, 6-
trinitroaniline, p-aminobenzoic acid, sulfanilic acid,
sulfanilamide, moncethanolamine, diethanolamine and
triethanolamine.

Examples of the diamine include 1,2-diaminoethane,
N,N,N',N'-tetramethyl-1,2~diaminoethane, N,N,N',N'-tetra-
ethyl-1,2-diaminoethane, 1,3-diaminopropane, N,N,N’',N'-
tetramethyl-1,2-diaminopropane, N,N,N', N'-tetraethyl-1,2-
diaminopropane, 1,4-diaminobutane, N-methyl-1,4-diamino-
butane, 1,2-diaminobutane, N,N,N’',N'-tetramethyl-1,2-
diaminobutane, 3-aminopropyldimethylamine, 1,6-diamino-
hexane, 3,3-diamino-N-methyldipropylamine, 1,2-phenylene-
diamine, 1,3-phenylenediamine, 1,4-phenylenediamine and

benzidine.
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pyridine, pyrimdine, pyrrolidine, piperidine, purine,
i m dazol e, oxazole, thiazole, pyrazole, 3-pyrroline,

wa@eéosokdsme, i soqui noline, carbazole, piperazi NBCT/JP2004/011854

pyridazine, 1, , -triazine, 1,2 4-triazine, 1,3,5-
triazine, 1, , -triazole, 1, , -triazole, 1, ,
-triazole, 1, , -triazole and-norpholine. The ani ne

whi ch can be used as the al kali conmpound for use in
the present invention is not Iimted to the conmpounds
descri bed above and may be, for exanple, an asymetric
conpouRBstadipl ker ofg the tthe skiimé dhcsulesd i2,ugg-, such as
et hyl net hyl am ne. Al so, one anmi ne may be used al one or
ttwa aor nophe nam, nés 2ney-the anseddroeondi natd 3= The
al kali conpound for use in the present invention is
ot apancpenizaney 11, @ ted rdsnligdpeaszdnte isndomeret al | y
or industrially available, but simlarly to the salt
& ipydiekengsiife, those having less netal inpurities
are preferred. The al kali conpound can be used after
di ssol ¥FRGPOFSsGdpénGi i§ tiremiiiea 18wttt B e Poitvdmmino-
n_be used here includes water and/or an

gthh_ca _

Foani¢ §81¥&nt . Exanpl esof the organic sol vent

el OB Br{EECE IR, CBRTL S B0 LT
e 5Bl A0 1S58 e Lo JRLEL S0 OLAD
filh bhabeer esebliong ,f romasepar,atyon Qf1 d nsplipble, sald s

or the |ike generated at the réaction may be used as
thensoelivient isoquinoline, carbazole, piperazine,
pyridazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-
triazine, 1,2,3-triazole, 1,2,5-triazole, 1,2,4-triazole,
1,3,4-triazole and morpholine.

The amine which can be used as the alkali compound
for use in the present invention is not limited to the
compounds described above and may be, for example, an
asymmetric compound differing in the kind of substituent,
such as ethylmethylamine. Also, one amine may be used
alone or two or more amines may be used in combination.

The alkali compound for use in the present
invention is not particularly limited as long as it is
commercially or industrially available, but similarly to
the salt of hydroxylamine, those having less metal
impurities are preferred.

The alkali compound can be used after dissolving or

suspending it in a solvent. The solivent which can be used

here includes water and/or an organic solvent. Examples
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The amount of the solvent may be appropriately
sel ected according to the conditions such as anmount of

wo b@saldsat i conpound used and reaction tenper apCr/eR20T41E 1854

anmount of the solvent is, interns of a ratio by nass

of the solvent to the al kali conmpound (sol vent /al kal
conpound), usually fromO0.5 tg 1,000, preferably from
0.8 to 100. In the production process of a

hydr oxyl am ne of the present invention, the reaction

step of reacting a salt of hydroxylam ne with an

alfkalhe comrjpeurd stcd vehittal im &l Jyedraoxw @m cerivay, bgn ether
performed in the presence of a stabilizer. The

strabian zércomyt béwer kinbvirhes tiada dti izar . 1 Exanmipl @Sfebeeepf the
i ncl ude 8-hydr oxyqui nol i ne,

Nioyldreanty etshylodt Ryilmeitesd] difigeetaN | Amongt rhheset i lacind; s,

gl yci ne, ethyl enedi am netetraacetic acid, cis-1,2 -
dicdifim eeyicshetame cqol are praf@rizRitet id Sdoi Rt theast a
-1,2 - diam nacycl ohexane -N, , , '-tetraacetic acid,
MYt odi (e Ty dr G e ety | i 368 Fed NEOW of

di a-ceti.c aci.d, Nhydr.oxyethylim nodi acetic_acid N
BRI ATy i i B o ath negentaatbipg may
%EJQK§§P l.enehi s(oxyet.hyl enenitrilo)tetraacetic acid,
blshexaneshflenetrlan1nbpentaacetic acid,

hexarrEtI'FlQél %ﬂl%(yn%rﬁcﬁe%é' as%clq;érpc Q‘tfe{d\f’j'k%er iasgipzr?priately

triethylenetetram nehexaacetic aci

au1Reelhy M Rehexaaceiie asidhtididodi@cels Cambity of
pol yet hyl enei m ne,” pol ypr opyl enei m ne,
HRMaNe@Uiinddnurk sahetantdvoli ey Semébyture, The

Op- henant hrol i ne, 5-

amount of the solvent is, in terms of a ratio by mass of
the solvent to the alkali compound (solvent/alkali
compound), usually from 0.5 to 1,000, preferably from 0.8
to 100.

In the production process of a hydroxylamine of the
present invention, the reaction step of reacting a salt
of hydroxylamine with an alkali compound to obtain a
hydroxylamine may be performed in the presence of a
stabilizer. The stabilizer may be a known stabilizer.
Examples thereof include 8-hydroxyquinoline, N-
hydroxyethylethylenediamine-N,N,N'-triacetic acid,
glycine, ethylenediaminetetraacetic acid, cis-1,2-
diaminocyclohexane-N,N,N',N'-tetraacetic acid, trans-1,2-
diaminocyclohexane-N,N,N',N'~tetraacetic acid, N,N'-di(2-
hydroxybenzyl)ethylenediamine-N,N'-diacetic acid, N-
hydroxyethyliminodiacetic acid, N,N'-

dihydroxyethylglycine, diethylenetriaminepentaacetic acid,



10

15

20

25

chloro - Op-henanthroline, 5-phenyl - ,
Op- henant hrol i ne, hydr oxyant hr aqui none,

w@200pataxyqui nol i ne - sb5u-Ifonic acid, PCT/JP2004/011854

8- hydr oxynet hyl qui nol i ne, thioglycolic acid,
thi opropionic acid, -amno - 2mercapto pr-opionic
acid, 2, -dipyridyl, 4, -dingthyl - 2, d-ipyridyl,
amoni um t hi osul fate, benzotriazole, flavone, norin,
quercetin, gossypetin, robinetin, luteolin, fisetin,
api geni n, gal angin, chrysin, flavonol, pyrogallol,
exyantheagei oonethlendhoxyanvhragubpereiclacid,
- di oxyant hraqui none, 1,2,4 - trioxyanthraqui none, 1,
bilsbayanthhagenabneamin8pediexygant br agudnone, 2
- di oxyant hraqui none, 1,2,6 - trloxyanthraqU|none 1,
h@xam&?bﬁiﬁMQQM$M©h@telraageglc eetidaoxyant hr aqui none,
pent aoxyant hr aqui none, 1, ,8-dioxy -
Bﬁi@?hylenﬁ%%tFﬁ@%?ﬁh?ﬁﬁéﬁ@Fh@néCléu|ﬁéﬂﬁjgrln
flavan, | actone drohexong - | a-ctone, 8-

POUROR ikt h%%lilﬁ]éeX%aﬁ@Fﬁyl acig, ﬁylapaﬁiﬁa&.eﬁ&m%d

dr oxygui nal di hoc pel ar gani di n,

%9@}4?6%*%%% HiRT dPRL VB BR L ar LR D aen PAFL A g ne
£ 6ol Do SPALUM L °§ugg%&§1_gr&btgat HERREHL 13, s -

roxye sul fide
3h?o£$§ﬂeﬁbQ#hQMQEQHPBQEth Qtpggh§ﬁLﬁeio E%%%%throllne,
but yT cat echol Zdi hydroxyna'r al ene, 2,

nyabagyaﬁypﬁaa@iﬁoﬁélds Bydk¥ko¥ypYbidhae s-NoH#8.c acid,
1, 2~di net hyl - 3h- ydroxypyrldln - 4- one,

4-nethykpyet By DguiNno0xhde, thiBelhybpyei dichel,- Nox-i de,

| - met hyl -3 h-ydroxypyridin -o02n-e,
RhirepcapiobeozathilazdleniBorBroaptepyorplepylonhiicazalie,
2-nmercapto - 6t-ert - butyl cycl ohexylthiazol e,
Z,aedtgprbdyl4,4,4—dimethyl~2,2—dipyridyl, ammonium

thiocsulfate, benzotriazole, flavone, morin, quercetin,

gossypetin, robinetin, luteolin, fisetin, apigenin,

galangin, chrysin, flavonol, pyrogallol, oxyanthraquinone,

1,2-dioxyanthraquinone, 1,4-dioxyanthraquinone, 1,2,4-
trioxyanthraguinone, 1,5-dioxyanthraquinone, 1,8-
dioxyanthraquinone, 2,3-dioxyanthraquinone, 1,2,6-
trioxyanthraquinone, 1,2,7-trioxyanthraquinone, 1,2,5,8-

tetraoxyanthraquinone, 1,2,4,5,8-pentaoxyanthraquinone,

1,6,8-dioxy-3-methyl-6-methoxyanthraquinone, quinalizarin,

flavan, lactone, 2,3-dihydrohexono-1,4-lactone, 8-
hydroxygquinaldine, 6-methyl-8- hydroxyqulnaldlne, 5,8~
dihydroxyquinaldine, anthocyan, pelargonidin, cyanidin,
delphinidin, paeonidin, petunidin, malvidin, catechin,
sodium thiosulfate, nitrilotriacetic acid, 2-

hydroxyethyldisulfide, 1,4-dimercapto-2,3-butanediol,
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di met hyl t hi azol i ne, 2-nmercaptothi azoline, 2-nmercapto -
5- tert -butylthiazoline, tetranethylthiuraradisulf

W0 d®5/016tTa - n-butylthiurandi sulfide, N, ' PCT/JP2004/011854

di et hyl t hiurandi sul f ide, tetraphenylthiurandi sulf
ide, thiurandisulf ide, thiourea, N

' -di phenyl t hi ourea, di- o-tobylthiourea,

et hyl enet hi ourea, thiocetam de, 2-thiouracil

t hi ocyanuric acid, thiof ormam de, thioacet am de,
t hi opr opi onam de, thi obenzam de, thionicotinam de,
thioackelanitedef tchiiehemzgnidatdechdl, 4-tert-butylcatechol,
-di nethylthiourea, 1, -diethyl - 2t-hiourea, -phenyl -

21 3hildhydapxn3phthphenyl 2, 2-dthyduregpenzoic acid, 2-
t hi ocar bazi de, thiosem carbazide, 4, -dinethyl -
ByrpkpeEHL anpalii deide, ngr dapiveimdazerhyeroxypyridin-4-
2-t hi ohydant oi n, 3-thiourazole, 2-thiouram/l,

4-

@%?ouéaﬁ?FhY%HVBb%h?%n%rOX?dﬁh|éb@?@bﬂ&?&él&éﬂ& N-oxide,
h|oc u acid, 2-perca ui ngl i ne, rca

L Tr LA L L S A S S

% osacc n2|51dazo

m%%%%g?%ﬁggﬁﬂv?%¥lf3?é%ﬁ PohosPRrcapto-6-tert-
baLphenul phosphi e, LiLmeobybphasphines

osphi ne” and tfi pheny osphi'ne . One of these

§imbihiZens298Y: hE U§elqe9&9560%15%1%@@em%&%ra%%fo 5-
nmay be  used i n conbination. By adding thé stabilizer,

tbersphtyothhyde oxykamt aerohet R 1RNEH@XMHARUNE i CRY) hetra-
prevented from deconposition due to netal inpurities

Fbtbelthkeradblessl abik| zey Nf edigsdyilihtiheapigsenttide,
invention is not particularly limted as long as it is
temmepbenylyhonramdisulfide, thiuramdisulfide, thiourea,
N, N'-diphenylthiourea, di-o-tolylthiourea,
ethylenethiourea, thiocetamide, 2-thiouracil,
thiocyanuric acid, thioformamide, thicacetamide,
thiopropionamide, thiobenzamide, thionicotinamide,
thiocacetanilide, thiobenzanilide, 1,3-dimethylthiourea,
1,3-diethyl-2-thiourea, l-phenyl-2-thiourea, 1,3~
diphenyl-2-thiourea, thiocarbazide, thiosemicarbazide,
4,4-dimethyl-3-thiosemicarbazide, 2-mercaptoimidazoline,
2-thiohydantoin, 3—£hiourazole, 2-thiouramil, 4-
thiouramil, thiopentanol, 2-~thiobarbituric acid,
thiocyanuric acid, 2-mercaptogquinoline, 2-mercapto-4H-
3,1-benzoxazine, 2-mercapto-4H-3,1-benzothiazine,
thiosaccharin, 2-mercaptobenzimidazole,
trimethylphosphite, triethylphosphite, triphenylphosphite,
trimethylphosphine, triethylphosphine and

triphenylphosphine.
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industrially available, but simlarly to the salt of
hydr oxyl am ne, those having |less netal inpurities are

w@e@bmLaset. The ratio by mass of the stabili zePCT/oP200u011854

salt of hydroxylam ne (stabilizer/salt of

hydroxylam ne) is suitably from1. OxICT9 to 1.0,
preferably from1l. OxIO "8 toQ.1. If this ratio by

mass is less than 1.0xI0 9, the effect of preventing

the salt of hydroxylam ne or the hydroxylam ne from
deconposition reaction due to netal inpurities may not

be obt anredf wheseastibitfiheearat mabparasseexgeads dr Oswo
renmoval or recovery of the excess stabilizer may be
pequored thEreodt abiyl bzersealy ile amsedinat tdre. f Brymaafdiary the
intact solid or may be used after dissolving it in a
s6pvantl zeThe to6l veatt wWhi &y draxydenised drertdid ncl udes
wat er and/ or an organi c sol vent. Exanples of the

BY §EREY LSBLREN AN BPuBE S SRy o ddiMb fie s tidriomrdue to
es%eé and an_ al cohol , bu&,if the reaction is not

DFfFEct eBPYRELES PENEEs Idde 1 i mited thereto. Anpng

t hese §%Ivent%. materfand/or an al cohal are preferred. |,
The anpuﬁtSBF th Zgglygﬁtuﬁﬁylﬁe§ r 5pr° VRS Gy 1S
PR EE et 2ar 0 AP T A Y By A et Py o

Rhadyet-ian1pr 86883812 BYdr iuliamne, ofo thi RIesents
i nvention conprises a reaction step of performng the

hoaebken ahy naddicRgsa saktingf 1REY MeHAaMiRS IO tHes are
reaction sol ution prepared by, as described above,
preferred.

The ratio by mass of the stabilizer to the salt of
hydroxylamine (stabilizer/salt of hydroxylamine) is
suitably from 1.0x107° to 1.0, preferably from 1.0x107% to
0.1. If this ratio by mass is less than 1.0x107°, the
effect of preventing the salt of hydroxylamine or the
hydroxylamine from decomposition reaction due to metal
impurities may not be obtained, whereas if the ratio by
mass exceeds 1.0, removal or recovery of the excess
stabilizer may be required.

The stabilizer may be used in the form of an intact
solid or may be used after dissolving it in a solvent.
The solvent which can be used here includes water and/or
an organic solvent. Examples of the organic solvent
include a hydrocarbon, an ether, an ester and an alcohol,
but if the reaction is not affected, the solvent is not

limited thereto. Among these solvents, water and/or an

alcohol are preferred. The amount of the solvent may be



10

15

20

25

di ssol ving or suspending an al kali conpound in a
sol vent. When such a nethod of adding a salt of

why@soxesiam ne to a reaction sol uti on contai ni PQI/aR2004/011854

al kali compound is used, the produced hydroxyl am ne

hardly forms a conplex with a salt produced as a

by-product and is |ess adsorbed to or taken into the

by- product insoluble salt. A the tinme of addi ng a

salt of hydroxylam ne to a reaction solution

contai ning an al kali conmpound, the salt of

hypdropylanefig isslipceker aldop radded twhitdhe keepling dde such
reaction solution at a pH of 7 or nore, nore
peekendbhpd7 aBogntnode thst istalnidrie ur efsrcabind Sramction
nore. Wien the reaction solution is kept at a pH

%ﬁ@ﬁﬁﬁaﬁﬁﬁ§ range, the produced hydroxyl am ne hardly

forms npl ex with a salt produced as a by- product

and |sTP@s§r86§6FB@8 PEOGESFalkdn 3 hyshhy Iyigrodifetthe

i nsol ubl e _sa % In the reaction St%?é)f t.he present

PRYERTToNPVERHRY) FE8TRIFG SFodsiBIE TS add Sh ol kit jforming
LRt Bparkraath el B B W R L

suspende

Egégﬁggﬂnggiukggnrg?gg %%ﬁ§ %tdggﬁr ed above

producti onprocess am ne o e present

HA%eRt L9RgMBY. Qﬁs?eh@@%b‘%%.%ﬁ%%ﬂﬂ d&ﬁﬁdﬁﬂ&'ﬂhté“%olvent
reacti on by sinmultaneously supplying a salt of

fydnoxykankngeanddan rabkialingt enmpeund .o A idlicklid®ine to a
t he anobunts added of the salt of hydroxylam ne and the
akkakiioaospaundoar eoptefierialbl ywradjlkstlad osridirkeep ngsed,
the reaction solution at a pH of 7 or nore, nore

phef prabhyed. Bydropplemisie Nardly forms a complex with a
salt produced as a by-product and is less adsorbed to or
taken into the by-product insoluble salt.

At the time of adding a salt of hydroxylamine to a
reaction solution containing an alkali compound, the salt
of hydroxylamine i1s preferably added while keeping the
reaction solution at a pH of 7 or more, more preferably
7.5 or more, still more preferably 8 or more. When the
reaction solution is kept at a pH within this range, the
produced hydroxylamine hardly forms a complex with a salt
produced as a by-product and is less adsorbed to or taken
into the by-product insoluble salt.

In the reaction step of the present invention, it
may be also possible to add an alkali compound to a
reaction solution having dissolved or suspended therein a

salt of hydroxylamine.

Furthermore, the reaction step in the production
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nore preferably 8 or nore. The salt of hydroxyl am ne
and/ or the al kali conpound each may be added in the

wo orosi0ofs1an i ntact solid or may be added aft erPCT/JP2004/011854

di ssolving or suspending it in a solvent. In the case
where the al kali conpound is ammonia or the |ike, the
al kal i conmpound nay al so be introduced in the form of
a gas. In the production process of a hydroxyl anm ne of
the present invention, the nethod of adding the
stabilizer at the reaction step is not particularly

lhirddead ard 22 kRow yIeidiotk ey e el yed. ifreéntion may
exanpl e, the reaction nmay be started by previously

At oduciotg drhestsimahif ierfdmiina@ tteacteicor ot hiey
stabilizer may be added as needed on the way of
rsdactliteme sy, stupelstiaty |4 zerltmeyf beyddoedl diyine and an
di ssolving or suspending it in a solvent together wth
el adlik alamppomsbundtaéier tithe  sdhte emawdroxadadad mef the
In this reaction step, the reaction tenperature is

predfte odb Iy ducemleigi 8 e Thi e it era®myoeréniset o

50 C . If the reaction tenperature exceeds 80 C, tfe£e
e Teredd va 351001 T Sltht s ot i bR of Lo solution

hyd | am ne, wh 1 f th t.i t i S, .

Ps e a0 (GO G Tacts hr st oL et Bhs bes i TAF S’ may
bl d ' ' [\ T

e ST ik Bot € 3t MR e e

LeRgdOTReLeen { Redadin®Tedudroxy | 581 88:8ad; hhehe form

! conmpoun O!‘ use 1 n the pr esent. I nventi on, can
her dirschar-gad Qutisd de- they systemdby astag Wateplviagnor

wat er or a heat nmedium so as to keep

suspending it in a solvent. In the case where the alkali
compound is ammonia or the like, the alkali compound may
also be introduced in the form of a gas.

In the production process of a hydroxylamine of the
present invention, the method of adding the stabilizer at
the reaction step is not particularly limited and a knowﬁ
method may be employed. For example, the reaction may be
started by previously introducing the stabilizer into a
reactor or the stabilizer may be added as needed on the
way of reaction. Also, the stabilizer may be added by
dissolving or suspending it in a solvent together with
the alkali compound and/or the salt of hydroxylamine.

In this reaction step, the reaction temperature is
preferably from 0 to 80°C, more preferably from 5 to 50°C.
If the reaction temperature exceeds 80°C, there may arise

a problem such as decomposition of hydroxylamine, whereas

if the reaction temperature is less than 0°C, the reaction
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the reaction tenperature in a constant range. The heat
di scharged outside the system by using water, warm

wowisnier7 a heat mediumis preferably used as BCT@#004/011854

source for other equipnment. In the production process
of a hydroxyl am ne of the present invention, the
reaction step may be perfornmgd by a known nethod, for
exanpl e, batch system seni-batch system or continuous
system Separation Step The production process of a
hydr oxyl am ne of the present invention may conprise a
step atcseparat bng ihsel mble caulzet angesfircomddth as
hydr oxyl am ne. The i nsol ubl e substance is, for
exdopképnanni psobHubkevsblst ance precipitated in the
reaction solution at the above-described reaction
step. Eranpbes of rhecthsslubhécsubst gsceriansdude a
salt produced by the reaction between a salt of
AGEPBRFNEA He CARAT8ACALRAl PeE¥RSSURdS Batie 9feact i on

step, a_salt of hydroxylam_ne and an al kali conpound.
RRaEoRY 1 SHhER ﬁngaltpeplf/‘&gé‘&éd PSS &t Uit a

[t hyd | am d | kal i [ h
2kt el PSR, PaaRd, A0 ALl LR, Wt M e
Bomﬁg%ﬂﬂ grebhe LLke Ls.precipitaled ?rfe&iﬁ‘ﬁb's'lasoééibéoe keep
Stibstance resufting fr'Om the concentT at1 on ecom ng

bhgher .thapnt RerpalURLlkt ¥ ENERIQAUG iR U 0CeST MR
conprise a separation step of separating 1nsol uble
8yBsharEes outside the system by using water, warm water
or a heat medium is preferably used as a heat source for
other egquipment.

In the production process of a hydroxylamine of the
present invention, the reaction step may be performed by
a known method, for example, batch system, semi-batch

system or continuous system.

Separation Step

The production process of a hydroxylamine of the
present invention may comprise a step of separating
insoluble substances from the hydroxylamine.

The insoluble substance is, for example, an
insoluble substance precipitated in the reaction solution
at the above-described reaction step.

Examples of the insoluble substance include a salt
produced by the reaction between a salt of hydroxylamine
and an alkali compound in the reaction step, a salt of
hydroxylamine and an alkali compound.

That is, when a salt produced by the reaction
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I nsol ubl e substances precipitated in the steps other
than the reaction step can also be separated in the

waas/onsnher . As for the separation nmethod, a REDUIRR004/011854

met hod such as filtration, conpression,

centrifugation, sedinentation and floatation can be

used. For exanple, the separation by filtration may be
performed by natural filtration, filtration under
pressure or filtration under reduced pressure, the
separation by sedi nentation may be perforned by

ISUPLLORL ANt 2 SEPAF ah ¥ @fooy 1 phenkphhdt kanad@adentoapioomd in
and the separation by floatation may be performed by
fhoataitonoundesppressate of hiydapavilenipsingn alkali
ioni zation. Al so, by washing the insoluble substance
sepavatedornthhel skpak at boaCsPapasedt Re phesdmsoluble
invention with a solvent, the hydroxyl am ne_attached
saboranakenepnl bintief raBorFhBI 608GEETAREE OCak SFE™INY
recovered. The sol vent used for washi ng.t he insol ubl e
RiupkeantbafrayBeSPhEPEAMEY as TPRePLE “Us EF AT Fh&Y
reaction step or be,a different solvent. Th
ﬁ@%ﬁFh@@onéﬁPaﬁﬁggﬁncﬁﬁeBeoésgggﬂﬁﬁ%ﬁﬂgthsa&d%le

ude’s “wat er and/ or
an organic sol vent. Exanples of the organic sol vent
PREFLAB S hydr ocarbon, an ether, an ester and an

al CohO&asgggbhé %Gssfcsﬁeg@r L bydrexy am Red $tys

affecte e solvent 1s not limted thereto. Anpbng

I)Pﬁ%? %g\g' RYSQLYERt Sn Wake Ard/arsAabalsghalatas® in the
preferred. The anobunt of the washing sol vent nay be
QRREORENALS.Y

As for the separation method, a known method such
as filtration, compression, centrifugation, sedimentation
and floatation can be used. For example, the separation
by filtration may be performed by natural filtration,
filtration under pressure or filtration under reduced
pressure, the separation by sedimentation may be
performed by supernatant separation or precipitation
concentration, and the separation by floatation may be
performed by floatation under pressure oOr floatation
using ionization.

Also, by washing the insoluble substance separated
in the separation step of the present invention with a
solvent, the hydroxylamine attached to or taken into the
insoluble éubstance can be recovered.

The solvent used for washing the insoluble

substance may be the same as the solvent used in the

reaction step or may be a different solvent. The washing
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sel ected according to the conditions such as kind and
anount of the insoluble substance and separation. The

wo eoppeIature at the tinme of separating insol ubP@&r/JP2004/011854

substances in the separation step is preferably from?O
to 80 C, nore preferably from5 to 50C . If the
tenperature at the separatiof, exceeds 80 C, there may
arise a problem such as deconposition of the
hydr oxyl am ne, whereas if the tenperature is |less than
0 C there may arise a problem for exanple, a |large

Lneroy:- bacorescNecessasyd f diictoatsngatArpantl/or the
whol e of the filtrate resulting from separati on of

ciﬂlf&ki@l €0 Bubist anesnipl dsheo S eper at i @I st epo neor ipasude
filtrate resulting fromwashing of the insoluble ,

S Ubgd anceribay, ahsoeblee usedn agshesobpenanf 8 cahgdel Pidkg 15
or suspending a salt of hydroxylam ne and/or an al kal
dospoendvehy chE anedr @avt #BRNEanS nBPEr PAFSCTPRe the

separation step is, simlarly to the reaction st
prfenably p@’?fb?ﬂrﬁ%ﬁeijntlﬂﬁée%i;esezﬂii%n%ft eé?a‘ﬁ?FﬁgB?

for the hydroxyl am ne. The stabilizer may he Wy
seitreent A/ tﬁét§ép%’ﬂ‘3? PHn38t 8 C8B0hh8r§t é’ﬁ?élfie%é:%?ddeﬁhfn

the previo st ep, may be.us it Mo YA
%@%%PFiQErgﬁ?h@agaﬁﬁgs?8%Vﬁﬁgeﬁggs%thppéggéag%e&ﬁg
reactjon step. qt | f e -abiliszer &ind and
LERSLES SheR-aLa fhfLRenbrskablis stRbding an

2, SLAPI LiZene Shdsrtsae! konssuch s decamasitian of

the ydroxylam ne due to netal inpurities can be

suppr esgedrangdetheupeoducthentefiki eifereypaafating insoluble

hydroxylam ne i s

substances in the separation step is preferably from 0 to
80°C, more preferably from 5 to 50°C. If the temperature
at the separation exceeds 80°C, there may arise a problem
such as decomposition of the hydroxylamine, whereas if
the temperature is less than 0°C, there may arise a
problem, for example, a large energy becomes necessary
for cooling.

A part or the whole of the filtrate resulting from
separation of insoluble substances in the separation step
and/or the filtrate resulting from washing of the
insoluble substance may also be used as a solvent for
dissolving or suspending a salt of hydroxylamine and/or
an alkali compound which are reaction raw materials.

The separation step is, similarly to the reaction
step, preferably performed in the presence of a

stabilizer for the hydroxylamine. The stabilizer may be

newly added in the separation step or the stabilizer
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enhanced. The anmount of the stabilizer used is, in
terns of a ratio by nass of the stabilizer to the

why@soxesiam ne (stabilizer/hydroxylam ne) , suPCHDIF2004/011854

froml .OxICT9 to 1.0, preferably from1.Ox1O 8 to .

If this ratio by mass is less than |.OxlIO 9, the

effect of preventing the hydgexyl am ne from
deconposition reaction due to nmetal inpurities may not

be obtai ned, whereas if the ratio by nmass exceeds 1.0,
renmoval or recovery of the excess stabilizer may be
required. the phevppadustepnmprobessiseld @ shyidr dxyl am ne

of the present invention, the separation step may be

per f ormedrby ahknewabmeihed, fbe erawmplséabddticler as that
system sem -batch system or continuous system_

Ruedlf inathenrSaepiThe spepdoct PoRipEeEess sftapilizer may
hydr oxyl anmi ne of the present invention nmay conprise a _,
stepebicpadi fycagding kpditory CaRHE 108t &hétPSas SMofeding
For the purification, a _known thod such as ., .

di stRPLALFEH, PoACeXER&HNGED SUedt ASdidacERpsition of the

menbr anesepar at.i on, adsorpti.on and .crystall.izatj C
B@dﬁgéd;amﬁéedggﬁiFPapﬁgﬁ&céﬁpﬁélgéf?%fﬁ%H €§%%1 néﬁ%gaj
nmet.h such .as.si npl istil]ation, ' ! :

GSt FE AP O oS SR di SIS, O A aer e te
distillation. By distilling the hydroxyl am ne

?8§3P8F§rng reaction solution with use of such a known

met hodypa BHELhed shydeoxyaniine camdel ohy ained diemosr a

the top, side or bottomof a distillation
ratio by mass of the stabilizer to the hydroxylamine
(stabilizer/hydroxylamine), suitably from 1.0x107° to 1.0,
preferably from 1.0x107® to 0.1. If this ratio by mass is
less than 1.0x107°, the effect of preventing the
hydroxylamine from decomposition reaction due to metal
impurities may not be obtained, whereas if the ratio by
mass exceeds 1.0, removal or recovery of the excess
stabilizer may be required.

In the production process of a hydroxylamine of the
present invention, the separation step may be performed
by a known method, for example, batch system, semi-batch

system or continuous system.

Purification Step

The production process of a hydroxylamine of the
present invention may comprise a step of purifying the
hydroxylamine obtained as above.

For the purification, a known method such as

distillation, ion exchange, electrodialysis, membrane
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colum . For exanple, by sinple or multistage
distillation under reduced pressure, a purified

why@soxesiam ne can be obtained fromthe top of PEr/JP2004/011854

distillation colum. Furthernore, by introducing steam
into the distillation colum and perform ng stripping,

a purified hydroxylam ne can.al so be obtained fromthe
top of the distillation colum. In addition, the
purification can al so be performed by concentrating

t he hydroxyl am ne -containing reaction solution in the
gepHmALibaki paseubrtibe Ayndr @xylsaming -eomaidimobe/ aposd.
fromthe side at the colum bottom and concentrati ng

t he vapne. dibeiiltatexahange beayecle opertdoiyed bynavn method
known nmet hod such as cation exchange, ani on exchange
andhchel attepérchamsge.l 1Bhe opur imfuildatstayebydicHtiomtion,
exchange can be perforned by a known nethod using a _
stesngbysadidptioat koW éXesanged sitadilmtipnwalklyy dasitdild ing
cation exchange resin or the |ike. The cation exchange
£B8i RYPEOBY B BB FOusEd AT KEAFriANofs H Ui pitth "use

previ ousl ysubjecting it to an.gcid treatnment. The

ir PRCEar, SROBY B exchEiga (& B8 GePrormd byPap be
known net hod using.a _straongly basi.c ani on exchan .
ngﬁﬁ?e §é8w| hﬁagpg’aﬁﬂ n é%b%gﬁéﬁm}é§?§léﬁéﬁégiatlon
Li & nThe anion exchange resin is preferably used in
the prn1of OH type by previously subjecting it to an
alkal'FEEe@kgﬁﬁﬁe; by simple or multistage distillation

under reduced pressure, a purified hydroxylamine can be
obtained from the top of a distillation column.
Furthermore, by introducing steam into the distillation
column and performing stripping, a purified hydroxylamine
can also be obtained from the top of the distillation
column. In addition, the purification can also be
performed by concentrating the hydroxylamine-containing
reaction solution in the column, taking out the
hydroxylamine~containing vapor from the side at the
column bottom and concentrating the wvapor.

The ion exchange may be performed by a known method
such as cation exchange, anion exchange and chelate
exchange.

The purification by cation exchange can be
performed by a known method using a strongly acidic
cation exchange resin, a weakly acidic cation exchange
resin or the like. The cation exchange resin is

preferably used in the form of H type by previously
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The purification by chel ate exchange can be perforned
by a known net hod using a chel ate exchange resin or

w0 b@siordsez The chel ate exchange resin i s pref ePebiBr004/011854

used in the formof Htype by previously subjecting it
to an acid treatnment. The purification may al so be
perforned by conbining catiopgexchange, ani on exchange
and chel at e exchange. For exanpl e, anion exchange may
be perforned after cation exchange, or cation exchange
may be perfornmed after ani on exchange. Al so, nonobed
%@%Eécﬁﬁngiiedtbeanfa&ﬁﬂ ebtaitaecithy ni xi ng cation
exchange resin and ani on exchange resin nay be used.

The t emper ptivt €iabttihe bgnaexchargehiasger efeer dlsl worigmmed
0 to 70 C, nore preferably from5 to 50 C. If the ion
pychakgewhenpéhatiune ioyceeds rP0ady teerie mai ot iEchpnge
probl em such as deconposition of the hydroxyl an ne,
whersasai fieakadyi BA SéxcREAGE FERIENRUE SIS [Fssthhaht e -

C, there may arise a problem for exanple, | arge

aner g ipBcEHESaRECeSSEY fioT p&@dﬁ%ﬁ?&l@%w@@? in'the form
el ectrodi al ysis can be _perfor.med by a knownret .

QS R§ &YO&t PYn PLEVSCHSIY ﬁéﬂ%@reacgce%rygaﬁta%oona%e%ég?ﬁ/e

rgerrbgcane,t a bi polar nmenbrane or the |ike. For exanple,
i’ €& wE6--conpar t ment el ectrodi al yzer conprising a

{ vwo- Compar LTent: WAl OLIPLY Ald ehnatslge dapasi ng

an ani 6n sel'ective nenbrane and a cati on sel ecti ve

T3R8 WIELE 1QRRIE AMAHIBNEidS dsatk Bs & desehiyag
onpartnent "and the ot her conpartnent adjacent

resin or the like. The chelate exchange resin is
preferably used in the form of H type by previously
subjecting it to an acid treatment.

The purification may also be performed by combining
cation exchange, anion exchange and chelate exchange. For
example, anion exchange may be performed after cation
exchange, or cation exchange may be performed after anion
exchange. Also, monobed resin or mixed bed resin obtained
by mixing cation exchange resin and anion exchange resin
may be used.

The temperature at the ion exchange is preferably
from 0 to 705C, more preferably from 5 to 50°C. If the
ion exchange temperature exceeds 70°C, there may arise a
problem such as decomposition of the hydroxylamine,
whereas if the ion exchange temperature is less than 0°C,
there may arise a problem, for example, a large energy
becomes necessary for cooling.

The electrodialysis can be performed by a known
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thereto is used as a concentration conpartnent, an
aqueous hydroxylam ne solution is supplied to the

waelemalotésmy conpartnment and by appl yi ng a curr ePCT/JR20€4/011854

hydr oxyl am ne can be purified. The nenbrane separation
can be performed by a known nethod using a
sem per neabl e nenbrane or thgqlike. For exanple, by
passi ng an aqueous hydroxyl am ne solution through a
sem per nmeabl e nmenbrane, the hydroxylam ne can be
purified. The adsorption and crystallization each can
herpenf esied bHycatkoawsemethode Aepartinef, taie anion
hydr oxyl anmi ne sol uti on obtained in the purification
stepchinyebgensednas a baobwénat frembdiessoloni rigieorl ike .
suspendi ng a salt of hydroxyl am ne and/ or an al kal
conpoufidrwhkehpaee Leadt toa-canpaatacnal ¢lepjgodialyzer
purification step is, simlarly to the reactian step,
poebaiabhy pekfor FEBDRE tERE tpredéndergrda Bt pit§ZErtely
for the hydroxyl am ne._ The stab%#jzer may, be nq¥hy
ddapasingt BB POLPRi E&LEGHY e i9 1 Ferdtded
in_the previous step be used as it is.As t
§?é6FFF¥§rWeWﬁéagﬁwewgggﬁiﬂ@?eF9E§aFﬁ§F”ﬁéé‘ ﬂ%g%%ég§ °
reaction step or.a differ stabi | i :
QsﬁééFéﬁgaESQPSFEﬁePS F%gﬁg%ﬁﬁfgﬁgﬁ!gg%gse.%%%Euﬁﬁ%ﬁfent
a,stabilizer. §i de reaction sueh &5 degmasdd onof
the ﬁygroxylan1ne due to netal inpurities can be
AuRRY $564 5204 vt g iploduatitanelifd Guaisiad to the

roxyl amne i's enhanced.

desalting compartment and by applying a current, the

hydroxylamine can be purified.

The membrane separation can be performed by a known
method using a semipermeable membrane or the like. For
example, by passing an agueous hydroxylamine solution
through a semipermeable membrane, the hydroxylamine can
be purified.

The adsorption and crystallization each can be
performed by a known method.

A part of the hydroxylamine solution obtained in
the purification step may be used as a solvent for
dissolving or suspending a salt of hydroxylamine and/or
an alkali compound which are reaction raw materials.

The purification step is, similarly to the reaction
step, preferably performed in the presence of a
stabilizer for the hydroxylamine. The stabilizer may be
newly added in the purification step or the stabilizer

added in the previous step may be used as it is.
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The amount of the stabilizer used is, in terns of a
rati o by mass of the stabilizer to the hydroxyl am ne

W@ saoaloidsizer / hydroxyl amine) , suitably from 1 PCRIK08/011854

to 1.0, preferably from1l.xlIO8 to 0.1. If this ratio

by mass is less than 1. x1 0'9, the effect of

preventing the hydroxyl am ne ;firom deconposi tion

reaction due to netal inpurities nay not be obtained,
whereas if the ratio by mass exceeds 1.0, renoval or
recovery of the excess stabilizer may be required. In

the pradugbironhpr eeebslobea, hytcoxphamsteafl ther as that
present invention, the purification step by ion
exehange thmey reacpephosied by a kKhderetthhatadiorizer may
exanpl e, batch system seni-batch system or continuous
bystedecCedcerntcratiion StephFheqrddducti ar procesByofadaing
hydr oxyl am ne of the present invention may conprise a

8t 6pabf légrEentLER] K§ACHAE Ry By legnidReompeition of the
concentration can be perfornmed by a known nmethod such
BE¥dgpsyilpratRof Ce t8c fiESEHa EINE 1@ Smsifir dife suppressed

separation. In the praoduction process of the ,
BRESGRE! RFBREEEHOTt RETHECREAY ok HB P iRt ot St ep
agg Rg%dnethod in the concentration step nmay be the
saneordifferent. Al so, purification and

ti . ti.ne.
concen&@gy?atgﬁﬂﬁy&etagr tenged 9l L RESAMR L IIP-terms of a

Prefera e production pro e gr esen
La¥ent LoNGRRPLIES €3 ea s$heR 1af, LONCEMH A G- d:NBl amine

hydr oxyllam ne by distillation at the col um bottom
(stabilizer/hydroxylamine), suitably from 1.0x107° to 1.0,
preferably from 1.0x107% to 0.1. If this ratio by mass is
less than 1.0x107°, the effect of preventing the
hydroxylamine from decomposition reaction due to metal
impurities may not be obtained, whereas if the ratio by
mass exceeds 1.0, removal or recovery of the excess
stabilizer may be required.

In the production process of a hydroxylamine of the
present invention, the purification step by ion exchange
may be performed by a known method, for example, batch

system, semi-batch system or continuous system.

Concentration Step

The production process of a hydroxylamine of the
present invention may comprise a step of concentrating
the hydroxylamine.

The concentration can be performed by a known
method such as distillation, electrodialysis and membrane

separation. In the production process of the present
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The distillation can be performed by a known nethod
such as sinple distillation, nultistage distillation,

wet@amaistil | ati on and flash distillation. FoPCT/JP2004/011854

exanpl e, by sinple distillation or multistage
distillation, an aqueous sol ution containing a slight
amount of hydroxylamne is dikstilled out fromthe
colum top and a hydroxyl am ne sol ution having a high
hydr oxyl am ne concentrati on can be obtained fromthe
colum bottom The distillation colum may be a
gevenalopl ateecabunBdstiiahtas publife ceap o &y egolaunh Wre
sieve plate colum or may be equi pped with a genera
patkbaginataei abnsachrasiBaschiey maygbepddrd samey @nd
saddl e body. The distillation tenperature is, in terns
df ffenpetat ukbsat phel EbtakhoborRdntopeenErabiynf Fem ke
to 70 C, nore preferably from5 to 60 C. If the ,
penperaedr etatheheapsl Gimebot PoRT 8XBBeds #HSCPTPABFE LT
may arise a gfoblen1such as deconmposi ti.on of

nylgra@WL afi KBS RREFERS IPVERE LCOMFEMRrE St tHEP ©F
colum bottomis less than O.C _ther ri.
EPBBP@HF3F6Pge§§ﬁpE¥§rQX iF&éngn P@ﬁﬁé%%ﬁé%“ﬁ%%égﬁéf§he
or cooling. The distillation pressure is determ ned
SSEBP&ih&tg8n%he relati onship with the tenperature but

this i i n.ter f
IS I%BF;Q%Egaﬁgéglfgr% U %%ﬂf@%ﬂé&lﬂy1éxﬁﬂdwﬁ method

prefera rom kPa, "nore preferably from
ggt?%h_t 9:4Q:kPac AiRant1efihe Mdroxedan nei sol utdoion,

ained in"the concentration step may be used as a
sekuentifs@illation and flash distillation.

For example, by simple distillation or multistage
distillation, an aqueous solution containing a slight
amount of hydroxylamine is distilled out from the column
top and a hydroxylamine solution having a high
hydroxylamine concentration can be obtained from the
column bottom.

The distillation column may be a general plate
column such as bubble cap tray column or sieve plate
column or may be equipped with a general packing material
such as Raschig ring, pearl ring and saddle body.

The distillation temperature is, in terms of
temperature at the column bottom, preferably from 0 to
70°C, more preferably from 5 to 60°C. If the temperature
at the column bottom exceeds 70°C, there may arise a
problem such as decomposition of hydroxylamine, whereas

if the temperature at the column bottom is less than 0°c,

there may arise a problem, for example, a large energy
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di ssol ving or suspending a salt of hydroxyl am ne
and/ or an al kali conpound which are reaction raw

woredosioialis. | n sone cases, a | ow concentrati onPCT/JP2004/011854

hydr oxyl am ne solution is obtained fromthe top or

side of the distillation colum, but a part or the
whol e thereof may be used as ;3 solvent for dissolving

or suspending a salt of hydroxyl am ne and/or an al kal
conmpound which are reaction raw materials. For

exanpl e, by using distillation, an aqueous sol ution
BenbakRi Agcasshirghtoameunt iak .hydroxyl am ne is

distilled out fromthe columm top and an aqueous

hydr oxyhanidnetsallation baessgra hisghidvedmixddardae rding
concentration can be obtained fromthe colum bottom
Depthdi nglenibhehdpstiilthatihen teowditatonss but ithiad sics, in
possi bl e to obtain an aqueous hydroxyl am ne sol ution
havinagod hirghshyer ekyltari fe leowe &attan o faimnahy from
colunn top. Depending on the distillation condltlons

Pt |§Oa§§ok5§ssW@F§ Péeéﬁﬁépﬁyaﬁié&Uéb 1Ry drbxsfiaani ne
sol uti on havin h hydr am ne c ncentrat|on

From tRoPER it oB. TRELEHIETHE ot fained in

r ef er abl per

Phe tﬁgns%gigﬁ%é%af %tg't S0 bebn R h%P oexfyﬁ”ﬂﬁe

914087154 Ab &Z%sg%d% ngw.y 1added Mgg@lamnhe and/or

concentration step or t e stabilizer -a

Qﬁe¥195§1sk%ﬁ,%@Mdb%hﬂéﬁdaéé &%dd%ld%Sﬂé%'ﬂé%%rlals
stabilizer, ﬁe sane stabilizer as th

In some cases, a low—concentratlon hydroxylamine
solution is obtained from the top or side of the
distillation column, but a part or the whole thereof may
be used as a solvent for dissolving or suspending a salt
of hydroxylamine and/or an alkali compound which are
reaction raw materials.

For example, by using distillation, an aqueous
solution containing a slight amount of hydroxylamine is
distilled out from the column top and an agueous
hydroxylamine solution having a high hydroxylamine
concentration can be obtained from the column bottom.
Depending on the distillation conditions, it is also
possible to obtain an aqueous hydroxylamine solution
having a high hydroxylamine concentration from the column
top.

Depending on the distillation conditions, it is
also possible to obtain an agueous hydroxylamine solution

having a high hydroxylamine concentration from the column
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used in the reaction step or a different stabilizer
may be sel ected according to the condition or use. By

wa@oadasowsar st abi | i zer, side reaction such as  PCT/JP2004/011854

deconposition of the hydroxylam ne due to netal
inmpurities can be suppressed and the production
efficiency of hydroxylam ne kg enhanced. The anpunt of
the stabilizer used is, in terns of a ratio by nmass of
the stabilizer to the hydroxyl am ne
(stabilizer/hydroxylam ne) , suitably from1l .OxICT to
toPp, preferably froml.OxlIO 8 to 0.1. If this ratio by
mass is less than 1. xI 0O 9, the effect of preventing
t he hyf@hexybanenerttanndeceppadsit isamiteadti ao die t 0
nmetal inpurities nmay not be obtained, whereas if the
rattbiby mbsp,erceddsablq, peafovaledorin ddovernesdndhent a
excess stabilizer may be required. In the production
pEabesszer AoKydhex\lvaroryleminge pFbseftapivdaeiconay be
the_concentration step may be perfornmed by a known _
REVRBd3F8F eRafpPe COBSLERTRF4CEMS L& h At eh Shpdtiemzer
ntinﬁgus system The produgtion process of a

ROUFOxg Tl RePoF VEABS: SSERt "PivERt L5EE danphd se a

purifigation ep_of tifying. by _ion exchange the
hydrox§?aﬁ?ﬁe%%ﬁt§?ﬁg E%ﬁe he%ggnggnergﬁﬁg sz§%:aﬁu§hat

ggggggﬁgﬁﬂgigggﬁtﬁ%npgkégr%?dabﬁi%égg§ﬁﬁlg¥é%¥if%é¥1may
ge, ani on exchange and chel ate
gxchangetrcaThecBubihiycabl @RebY:oealikqR eXxzhange cay B8ding
a stabilizer, side reaction such as decomposition of the
hydroxylamine due to metal impurities can be suppressed
and the production efficiency of hydroxylamine is
enhanced.

The amount of the stabilizer used is, in terms of a
ratio by mass of the stabilizer to the hydroxylamine
(stabilizer/hydroxylamine), suitably from 1.0%x107° to 1.0,
preferably from 1.0x107® to 0.1. If this ratio by mass is
less than 1.0x107°, the effect of preventing the
hydroxylamine from decomposition reaction due to metal
impurities may not be obtained, whereas if the ratio by
mass exceeds 1.0, removal or recovery of the excess
stabilizer may be required.

In the production process of a hydroxylamine of the
present invention, the concentration step may be
performed by a known method, for example, batch system,

semi-batch system or continuous system.

The production process of a hydroxylamine of the
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performed by a known nethod using a strongly acidic
cati on exchange resin, a weakly acidic cation exchange

w0 e@sn1et7 t he | i ke. The cation exchange resi n PGT/JP2004/011854

preferably used in the formof H type by previously
subjecting it to an acid treatnent. The purification
by ani on exchange can be perfoynmed by a known net hod
using a strongly basic anion exchange resin, a weakly
basi ¢ ani on exchange resin or the |like. The anion
exchange resin is preferably used in the formof OH

totpesdnt presdralisdry rsupj esipngsé ta twuanrabkek bn step of
treatnment. The purification by chel ate exchange can be
perdfidhneds by a dmoewrchmtdwd usi ngdeoehehat e exebanged in
resin or the Iike. The chel ate exchange resin is

prief ercatslgntusdd am ttep form of H type by previously
subjecting it to an acid treatnent. The purification

may al §6€hé Pe RS Dynasb s it catedrbexe hiangen method
ani on exchange and chel ate exchange. For exanpl e,

NN 3 ATAgE RSFIFE Yer fgH Ry FFTENEatdoh ehehahge
or_cation exchange may be perforned after

§ﬁ$%ﬁ%§@hange. Al'so, nonobed resin or mixed bed resin

obt o ned Dy Dring ot o XGRS Sal and.an)on

exchange resinnmay us e ion

praended BB ARl nd i Gdthd O Gom g pr el enabl y

f the ion exc enperature
4EARES ol Hangd NI TR, 8fd58 @ 500 €M SULH, 8Sxchange

deconposi tion of the hydroxyl am ne,

resin or the like. The cation exchange resin is
preferably used in the form of H type by previously
subjecting it to an acid treatment.

The purification by anion exchange can be performed
by a known method using a strongly basic anion exchange
resin, a weakly basic anion exchange resin or the like.
The anion exchange resin is preferably used in the form
of OH type by previously subjecting it to an alkali
treatment.

The purification by chelate exchange can be
performed by a known method using a chelate exchange
resin or the like. The chelate exchange resin is
preferably used in the form of H type by previously
subjecting it to an acid treatment.

The purification may also be performed by combining
cation exchange, anion exchange and chelate exchange. For

example, anion exchange may be performed after cation

exchange or cation exchange may be performed after anion
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whereas if the ion exchange tenperature is less than O
C, there may arise a problem for exanple, a large

wep@sgyesbhecones necessary for cooling. A part PET/#P004/011854

hydr oxyl am ne sol ution obtained in the purification

step may be used as a solvent for dissolving or
suspending a salt of hydroxykam ne and/or an al kal
compound which are reaction raw materials. This
purification step is, simlarly to the reaction step,
preferably perfornmed in the presence of a stabilizer

E9En L hge hy dnoxy, ammsbed hee sirabbt izexedalyeberapnhyobtained
added in the purification step or the stabilizer added
b hheipgeviousnstephanyebecusadaas khion eAshegge esin
stabilizer, the same stabilizer as that used in the
n&achbeonsstiep or a different stabilizer may be

sel ected according to the condition or use. By addin%

a stabTh¢ zeempeirdeureaati bhesiien §§Caé€6ﬁpé§iﬁﬁﬁ$%ﬁa Ly

t he hydroxyl am ne due to netal ippurities n.be
§Q@@rés§@d arfer tHeC proBeteroRl B f %We%c?oogg C.~If the

hydroxyl am ne i s enhanced. The a L, of . the :
éPab?FPEéPGﬁsEam%}fai‘:HrFerePﬁSe&’F‘Sg?Laét{Zo s Ldr 2fRec ©

y mass e
stapilizer to the hydroxyl am.n :
P§?§EFWi§EF%h§ar§§§%§ O%éfg?nsﬁthﬁfy Hﬁ%%¥¥%%ﬁ?%©

top 1.0 referably f I t . 1S qtd { e
Tl B e s e A o

FBES!%%EE}gaEE%eh)éd Peph1a, ne i @RARNQTPesitd e energy
reaction"due to netal inpurities nmay not be obtai ned,

whersas hbcthearat ifebydmssexceeds 1.0, removal or
recovery of the excess

A part of the hydroxylamine solution obtained in
the purification step may be used as a solvent for
dissolving or suspending a salt of hydroxylamine and/or
an alkali compound which are reaction raw materials.

This purification step is, similarly to the
reaction step, preferably performed in the presence of a
stabilizer for the hydroxylamine. The stabilizer may be
newly added in the purification step or the stabilizer
added in the previous step may be used as it is.

As for the stabilizer, the same stabilizer as that
used in the reaction step or a different stabilizer may
pe selected according to the condition or use. By adding
a stabilizer, side reaction such as decomposition of the
hydroxylamine due to metal impurities can be suppressed
and the production efficiency of hydroxylamine is
enhanced.

The amount of the stabilizer used is, in terms of a
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stabilizer may be required. The production process of
a hydroxyl am ne of the present invention conprises:

w@ 2)o5m148¢nct i on step of reacting a salt of PCT/JP2004/011854

hydr oxyl am ne with an al kali conmpound to obtain a
hydroxylam ne , (2) a purification step of purifying
t he hydroxyl am ne by ion exchange, and (3) a
concentration step.of concentrating the hydroxyl am ne
by distillation at the colum bottom and these steps
are preferably performed in the order of reaction
staipi.o poy ifd catodntisé ept and]l congenbr ahiONySLeRy 1AkSde
the steps (1) to (3) may be perfornmed in any order
afsterbihiz et Sy 49z y sapené pr nedi tablyhérsane . skep hep 1.0,
be perforned two or nore tines. The production process
dref enahoxyizen ne- ©f1Q Retpr 8sént THventsonatmay by mass is
conpri se (%g a separation steg]of separating insoluble
stibst drites ¥+Gm& he Byar ek§rani RE. PTRVENStag ithe
rg§era2¢¥ perforned between the reaction step and the
BDF RRRY H&P%té&f“‘ﬂf&e%‘ﬁ%%ﬁ%ﬁﬁl oFc@FLhydr 8Ry| hAi metal
aobt ai ned. b the prqocess of.the present inpyention is
]%Wﬁ%%§§§§%¥mﬁﬁﬁé. (5%29+@%$DXV¢%5$%% th ghe ratio by

WLAIRD 0fo 20 TS5 o, WLE. £an, bp phialned.

and even a r'oXyl'am ne 1Tn a conce
BSIMI0r, JOhE L hegbiaiped. In the hydroxyl amine

obt ai ned by the process o the present invention, the
cont entrief pRRGhdRIA A NS 85 hydroxylamine of the
present invention comprises:

(1) a reaction step of reacting a salt of
hydroxylamine with an alkali compound to obtain a
hydroxylamine,

(2) a purification step of purifying the
hydroxylamine by ion exchange, and

(3) a concentration step of concentrating the
hydroxylamine by distillation at the column bottom,
and these steps are preferably performed in the order of
reaction step, purification step and concentration step.
Also, the steps (1) to (3) may be performed in any order
after the step (1) is performed, or the same step may be
performed two or more times.

The productioh process of a hydroxylamine of the
present invention may comprise (4) a separation step of
separating insoluble substances from the hydroxylamine.
This step is preferably performed between the reaction

step and the purification step.
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an inpurity is 1 ppmb y mass or less. Also, a
hydr oxyl am ne where the content of each netal is 0.1

w@povsio1681Tass or | ess can b e obtai ned, and evR@IT/aP2004/011854

hydr oxyl am ne where the content of each netal is 0.01
ppm by mass or |ess can be obtai ned. The netal

i ncl udes an al kali netal and al kaline earth netal,
which are originated in the alkali conpound used in
the reaction step, and al so includes Fe or the Ilike
whi ch out standi ngly accel erates the deconposition of

hydr oxyihamdag.cdnt e 1y d 0X) Bwd gl bt 3k Nege Bi ¥elihBy the
process of the present invention, the content of eacﬁ
anicare contaitred mse st mpurdityids 1901 Ppax by MasSmore.

| ess. Al'so, a hydroxylam ne where the content of each
adisan iss Migpmlenyinmsisn o dessecane hien obf abfedasakdor
even a hydroxyl ami ne where the content of each anion
re FEn Be mgsigred esnd @avde abtwdnedylIhenaniona
includes sulfate ion, chloride ion, nitrate ion and

R qgke 2 hiire P fard) ot i hat'edioFe t e s t Olpfained.
hydrox&ianine used as a raw nmaterial. In the

hydr oxyiParife PRTAMIR SObG R by ShePprideenprocess of the

i tion, tabil i b dded .

At a7 b 117 (8, B Gs & b mig bELained 2
e e €1 Y obil

32 e 40l B e e e

%{ﬁhﬂd}éﬁ%rmi%vm%feelt% & AGEOF dh PG 0, ther £ONELt hOR Ly
or u h as

se.” By adding a stabilizer, side reaction suc
URCAMRESidd ar<f ddie dyy deyd sl Nesglilec$&n "Bt B droxylamine

impurities can be suppressed and the production

effded engy fhtdurdr axylanmendtsal is 0.01 ppm by mass or
less can be obtained. The metal includes an alkali metal
and an alkaline earth metal, which are originated in the
alkali compound used in the reaction step, and also
includes Fe or the like which outstandingly accelerates
the decomposition of hydroxylamine.

In the hydroxylamine obtained by the process of the
present invention, the content of each anion contained as
an impurity is 100 ppm by mass or less. Also, a
hydroxylamine where the content of each anion is 10 ppm
by mass or less can be obtained, and even a hydroxylamine
where the content of each anion is 1 ppm by mass or less
can be obtained. The anion includes sulfate ion, chloride
ion, nitrate ion and the like, which are originated in
the salt of hydroxylamine used as a raw material.

In the hydroxylamine finally obtained by the

present invention, a stabilizer may be newly added or the
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enhanced. EXAMPLES The present invention is described
in greater detail below by referring to Exanples, but

WO b@sptassent i nvention is not limted to thesePCT/JP2004/011854

Exanpl es. [Exanple 1] In a 1 L-volune glass -nade
reactor, 61.7 g (1.1 nol) of CaO 1.45 g (0.01 nol) of
8- hydr oxyqui nol i ne and 332 g:£}8.4 nmol) of H O were
charged and stirred at 20 C .""At this tine, the pH of
the reaction solution was 12.8. To this reaction

sol ution under stirring, a solution obtained by

dics$alivi-RgG boded (2 @nDlrafi Jdraed a pesubdateadnic
246 g (13.7 nol) of H O was added whil e Keeping the

reactionfsel uhéoptabpHi 0ér7 ehenBbfe Eheptiilmedrey ratt
for the addition was about 40 m nutes. After the

adeit iion theheeneadbnos twas drurd herf fd tcawe ds ttab Y Deeednay
at 20 C for 3 hours. The final pH of the reaction

bel gtilertwals atzo2dinft éo tihe complidtion @of usact iBgn,adding
the reactionsolution at 20 C was filtered under

Pedié®d 1pzessurd Ipo Teasaiare saywhi meoldistanaas i gl 9n o the
the reaction solution and _the obtained solid was

WASReEYS afitmes Wt fOsBetog AFRSE IS SFaH g atumressed

The reaction sol.utio fter se tion of.  the
PASoI U1 €86t S St AE SO i RESPIHG Y riin -2
g@ﬁghg%gpf the solid separated were m xed and the
obtai ne

‘solution was anal yzed by titration wth
hydrochl ori c aci d.

EXAMPLES

The present invention is described in greater
detail below by referring to Examples, but the present
invention is not limited to these Examples.

([Example 1]

In a 1 L-volume glass—-made reactor, 61.7 g (1.1
mol) of CaO, 1.45 g (0.01 mol) of 8-hydroxyquinoline and
332 g (18.4 mol) of HyO were charged and stirred at 20°C.
At this time, the pH of the reaction solution was 12.8.
To this reaction solution under stirring, a solution
obtained by dissolving 164 g (2.0 mol) of hydroxylamine
sulfate in 246 g (13.7 mol) of Hy0 was added while keeping
the reaction solution at'a pH of 7 or more. The time
required for the addition was about 40 minutes. After the
addition, the reaction was further allowed to proceed at
20°C for 3 hours. The final pH of the reaction solution
was 12.2.

After the completion of reaction, the reaction
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As a result, the hydroxylam ne concentration in the
m xed solution was 7.4 mass% Accordingly, the anpunt

wo@toosydisoxyl am ne obtai ned was 64.7 g (1.96 noPQT/ared04/011854

the yield of hydroxylam ne based on hydroxyl am ne
sulfate was 98% [ Exanple 2] The reaction was
perforned in the same manner ,8s in Exanple 1 except
for performng the reaction at 40 C. The final pH of
the reaction solution was 12.2. After the conpletion
of reaction, the reaction solution at 40 C was

Ebhtiered "Rdencoredusedi pressyr entiersepdnate @lessure to
i nsoluble solid fromthe reaction solution and the
ebpairaed sal idsvwasbwasked s tfires thd et an (RBrcion
nol) of Hat 40 C. The reaction solution after

sepataei obtefinthe sbAsdl walse weahied! dnd itfes solttion1 g
resulting fromwashing of the solid separated were
3xéd and)tpé bPairhed0¥ol uti on was anal yzed by
titration with hydrochloric acid. As a result,_the
hydr oxyh&ntReCEbRBeRPLEELER P tefe SAPREE SN0 s

7.4 nmass% cordln I t he amount o dr ox

SealEy waoi6d. 87 FEeoS D S ey H] o g Wasning
hydr am.ne based h drox Lam ne e vas 97 %
éxgﬁﬁy g?gTﬁSPﬁ§§§t|oW% H%er ornﬁg%h' tal 'J ’

ggﬂﬂ%&oﬂsda%lg%%ﬂgb%ﬁﬁl%? ?Er ?Rekagﬁn%g%r5%%loric acid.

reaction at e reaction

aal yt i-ea Was 12<2hAkbed E/ltamﬁn%omr@érpakaoa‘ld@a@ﬂl% mixed

the reaction solution a
solution was 7.4 mass%. Accordingly, the amount of

hydroxylamine obtained was 64.7 g (1.96 mol) and the
yvield of hydroxylamine based on hydroxylamine sulfate was
98%.

[Example 2]

The reaction was performed in the same manner as in
Example 1 except for performing the reaction at 40°C. The
final pH of the reaction solution was 12.2. After the
completion of reaction, the reaction solution at 40°C was
filtered under reduced pressure to separate an insoluble
solid from the reaction solution and the obtained solid
was washed 5 times with 66.1 g (3.67 mol) of H0 at 40°C.

The reaction solution after separation of the
insoluble solid and the solution resulting from washing
of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed

solution was 7.4 mass%. Accordingly, the amount of
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filtered under reduced pressure to separate an
i nsol uble solid fromthe reaction solution and the

wobdogionsd7 sol i d was washed 5 tinmes with 66. 1 gpr¢BJIEA04/011854

nol) of Hat 10 C. The reaction solution after

separation of the insoluble solid and the solution

resul ting fromwashing of the,solid separated were

m xed and the obtained solutlon was anal yzed by

titration with hydrochloric acid. A s a result, the

hydr oxyl am ne concentration in the m xed sol ution was

Fy3roryd ¥miAecobdiangky, whhke aBvmuni of . Jwy dioxy | A Nene

obtai ned was 63.0 g (1.91 nol) and the yield of

by dioxyplfahiydeochgiediar hpdreoXdramyr-ceulfatomaasuBf¥e was

[Exanmple 4] In a 1 L-volune glass -nmade reactor, 61.7

§7¢1.1 nol) of CaQ, 1.45 g (0.01 nol) of

8- hydr oxyqui nol i ne and 578 g (32.1 nol) of H O were

char gedE#pEPrsei Pled at 20 C . At this time, the pH of

the reaction solution was 12.9. To this reaction _

sol ut i Sﬁeuﬁaéptéppr PRfgPeI627g 92 10 819 Sfme manner as in

dro m ne sulfate was added in the farm of

DXERBLE osrtatantrs REGGEAG e iactier SOl ol e 7o
re. ulred f or L tion

faBaZogl 8o TR aeat Rt or T AT 0 4 he rbsc e

UBRpI LR o2 Leurd;ba Piaceed Al 120, GOl B:DU Sooc was

fal” pH of the reiction SOl ution was
Em@tggerel ahu%& obaneaat beRssthe readdd an- S uld thsaaluble

Cwas filtered under reduced pressure to separate
QBlh.ElSerlde ensokkdctrom he utaast i=on soldtdtined solid
was washed 5 times with 66.1 g (3.67 mol) of H,O at 10°C.

The reaction solution after separation of the
insoluble solid and the solution resulting from washing
of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 7.3 mass%$. Accordingly, the amount of
hydroxylamine obtained was 63.0 g (1.91 mol) and the
yield of hydroxylamine based on hydroxylamine sulfate was
96%.

[Example 4]

In a 1 L-volume glass-made reactor, 61.7 g (1.1
mol) of CaO, 1.45 g (0.01 mol) of 8-hydroxyquinoline and
578 g (32.1 mol) of HyO were charged and stirred at 20°C.
At this time, the pH of the reaction solution was 12.9.

To this reaction solution under stirring, 164 g (2.0 mol)

of hydroxylamine sulfate was added in the form of an
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and the obtained solid was washed 5 tinmes with 66.1 ¢
(3.67 nol) of HOat 20 C . The reaction solution

wa@taosni@separ ati on of the insoluble solid and tPET/JP2004/011854

solution resulting fromwashing of the solid separated
were m xed and the obtained solution was anal yzed by
titration with hydrochloric acid. As a result, the

hydr oxyl am ne concentration in the m xed sol uti on was

7.5 mass% Accordingly, the anpunt of hydroxyl am ne
obtained was 64.7 g (1.96 nol) and the yield of
hydeexylkanide whased kerphvdr axy amae i9H fadiwasn Y% a pH
[ Exanpl e 5] The reaction was perfornmed in the sane
panfieprasoire . ExXangl eide exegptirédr fper taenengithien was
reaction at 40 C. The final pH of the reaction

sbbuti 60 wasut2s2. After the edapkevhnontok reactiiom was
the reaction solution at 40 C was filtered under

fedticed prlaswgde too rseparcst étar G°RsdbibBehsodiisd f Fbm final
the reaction solution_and the obtained solid was
Rﬁsﬁ@dt@etFﬁ§§twpph39éuflﬁn(§q§7%%J%-of H at 40 C

. The ree t|on solutlgn after s t|on

f th .
i nsol ublF&SSolME &REPLRESB! 6F G &Eﬂ“v %&% F&RCtion
g%?hkﬁggoégfg% éo%ég %efgrgésdum%egl é%%e%n%F%g%ure to

at’i on" was anal'yzed ratl on

Q¥ 598Q|0%5C1%%bqu %oﬁg%P%EKmIQ§Mp¥QJ 5Hn§51utlon

Centration in the mxed solution was 7.4 mssdb
éﬁ@loﬁ:ﬁ'e?%lb)balwé%l %@qli@t wals %@h@&"@@ﬁ%&bﬁéﬁw% WA Sy

94 nol) and the yield of hydroxylam ne based
@8 . bydmexyl am meosutfabe was

The reaction solution after separation of the
insoluble solid and the solution resulting from washing
of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 7.5 mass%. Accordingly, the amount of
hydroxylamine obtained was 64.7 g (1.96 mol) and the
yield of hydroxylamine based on hydroxylamine sulfate was
98%.

[Example 5]

The reaction was performed in the same manner as in
Example 4 except for performing the reaction at 40°C. The
final pH of the reaction solution was 12.2. After the
completion of reaction, the reaction solution at 40°C was
filtered under reduced pressure to separate an insoluble

solid from the reaction solution and the obtained solid

was washed 5 times with 66.1 g (3.67 mol) of H,O at 40°C.
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97% [Exanple 6] The reaction was perforned in the
sanme manner as in Exanple 4 except for performng the

wo e@soien7 at 10 C . The final pH of the reactiPOI/JP2004/011854

solution was 12.3. After the conpletion of reaction,
the reaction solution at 10 C was filtered under
reduced pressure to separate an insoluble solid from
the reaction solution and the obtained solid was
washed 5 tinmes with 66.1 g (3.67 nol) of at 10 C . The
reaction solution after separation of the insoluble

solid and thecsabut senureswl bime f repavashidig of dihe
solid separated were ni xed and the obtained sol ution

wasoanalyzed by tintdr athieoroniith diy dreaahiltoiria @ciml. wésh Bng
result, the hydroxyl am ne concentration in the m xed
s6l theosolwasl Bepammss¥h whAceondixegl yynd hehemburainodd

hydr oxyl am ne obtai ned was 63.4 g (1.92 nol) and the ‘
poéhtioh Mpdr ®ndlarate asedt vat hgdr oxhamivide ol lfogtie acid.
was 96% UgExan'pI e 7]11n a_1 L-volunme gl ass -made ,
Peagt §£5UeL., 7 the hyHregiv)l agf nCaGOoRE 4 1 P 11 oty e gpixed
8- hydr oxyqui nol i ne and 248 13.8 nol) of H O were
ERargea aNd Sst'i-rr 8@ &t -20A€g95‘ﬂtlnﬁl%’s %‘ihﬁe ATORE TG Yot

he reaction soluti.on was 13. 0.. To this, reaction
baREer T oids: StrirRy ey 2 o o) or) A the
h xyl-ami fat [ ]
L A et s g heh dltr S Sof cAgase vas
gHgof 7 or nore. The tine required for the addition
was

[Example 6]

The reaction was performed in the same manner as in
Example 4 except for performing the reaction at 10°C. The
final pH of the reaction solution was 12.3. After the
completion of reaction, the reaction solution at 10°C was
filtered under reduced pressure to separate an insoluble
solid from the reaction solution and the obtained solid
was washed 5 times with 66.1 g (3.67 mol) of HO at 10°C.

The reaction solution after separation of the
insoluble solid and the solution resulting from washing
of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 7.4 mass$%. Accordingly, the amount of
hydroxylamine obtained was 63.4 g (1.92 mol) and the
yield of hydroxylamine based on hydroxylamine sulfate was
96%.

[Example 7]
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about 40 mnutes. After the addition, the reaction was
further allowed to proceed at 20 C for 3 hours. The

wo 2ovalo1gsity of t he reaction solution was 12. 3. APCEIP2M011854

conpl etion of reaction, the reaction solution at 20 C
was filtered under reduced pressure to separate an
insol uble solid fromthe reactjon solution and the
obtai ned solid was washed 5 tinmes with 66.1 g (3.67
nol) of HOat 20 C. The reaction solution after
separation of the insoluble solid and the solution

resul titRg af nom-Washineg gafa sthen=srd ivksepar ated. nege(1. 1
m xed and the obtained sol ution was anal yzed by

hiofln atiforcaw,t i .ysdroctd .arli eacoi hf As-taydesxfduitibBine and
hydr oxyl am ne concentration in the m xed sol uti on was
2188 gnedS%8 Acddr difngl.p, wehe aimumgte dofarky drioxydeadriate 20°C.
obt ai ned was 62.8 g (1.90 nmol) and the yield of
Byrdredniyd drtimse dse dbHore thydreoxad gt nen sed fat eomaga 9598 - 0.
%Eﬁanple 8] The reaction was performed in the same

8 Sa g Satiiatpl s Intdare pingssr Pekfokmyngl ¢hed (2.0 mol)
reaction at 40 C. The final pH of the reaction
S&1 GYCHY SR 3 SUAPS 11 GBI Rt HdnCRE FRERtPHN3"
t.he reacti.an sol.utiqn at. 40 g%mas filtered under
iSkaEEd oSk UPE oSSR ¢ TROTHET e ShITHOFr B @ PE
t react j SO i Qn_an » gg i ne sd'é§. S
dereats b arien S0aR1 S5 b8 80 B LR Bt e
yﬂ)%xﬁ[te%%t &xﬂ'ﬁ&%&t | anafl eheSeRRAkLIL) ¥hd NRaction was
i nsolubl'e solid and the solution resulting from
WRShnAG allowed to proceed at 20°C for 3 hours. The final
pH of the reaction solution was 12.3.

After the completion of reaction, the reaction
solution at 20°C was filtered under reduced pressure to
separate an insoluble solid from the reaction solution
and the obtained solid was washed 5 times with 66.1 g
(3.67 mol) of Hp,O at 20°C.

The reaction solution after separation of the
insoluble solid and the solution resulting from washing
of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 11.8 mass?%. Accordingly, the amount of
hydroxylamine obtained was 62.8 g (1.90 mol) and the
yield of hydroxylamine based on hydroxylamine sulfate was
95%.

[Example 8]

The reaction was performed in the same manner as in
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of the solid separated were m xed and t he obtai ned
sol ution was analyzed by titration with hydrochloric

w@eiod/o1681s a result, the hydroxyl am ne concentPEL/IEm004/011854

the m xed solution was 11.6 mass% Accordingly, the
amount of hydroxyl am ne obtained was 62.1 g (1.88 nol)
and the yield of hydroxyl am n&hbased on hydroxyl am ne
sul fate was 94% [ Exanple 9] e reaction was
performed in the same manner as in Exanple 7 except
for performng the reaction at 10 C . The final pH of

Ehembeactl ekaglution pws dh2nihg Aiterrdde: CONPLet 1O, The
of reaction, the reaction solution at 10 C was

ffiinizér e widetha educed qir essilrte dro weparal ®. alhfter the

i nsoluble solid fromthe reaction solution and the
obmailieéd ogoldfd nees Mashed B tigrest Wi hs@butlign (8t 670°C was
nol) of at 10 C. The reaction solution after
fépgarcatdonnste n Heduassl wyles 3vld dQarterdea’sol an i bmsoluble
resulting fromwashing of the solid separated were

Fted ERFET Ré oA s AU TGP W ey 2t dined solid
e N O
obi i Nl SwdE 6 16t CE A Mo B SR A g1 LR
PSR R N TRl L e hen

eXChange J1esi R LAMEdd te ARIEAR G Ripdused by Japan
Organo Co., Ltd.))

solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 11.6 mass%. Accordingly, the amount of
hydroxylamine obtained was 62.1 g (1.88 mol) and the

yield of hydroxylamine based on hydroxylamine sulfate was
94%.

[Example 9]

The reaction was performed in the same manner as in
Example 7 except for performing the reaction at 10°C. The
final pH of the reaction solution was 12.3. After the
completion of reaction, the reaction solution at 10°C was
filtered under reduced pressure to separate an insoluble
solid from the reaction solution and the obtained solid
was washed 5 times with 66.1 g (3.67 mol) of H,O at 10°C.

The reaction solution after separation of the
insoluble solid and the solution resulting from washing
of the solid separated were mixed and the obtained

solution was analyzed by titration with hydrochloric acid.
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was packed into a pol ytetrafl uoroethyl ene ma-de
columm, converted into H type by passing an aqueous

wORMES01630T ut i on, and then thoroughly washed w P&T/HP2004/011854

Through this strongly acidic cation exchange resin, an
aqueous sol ution of hydroxyl am ne obtained in the sane
manner as in Exanple 1 was pggsed at a space velocity

(SV) of 1/h. The resulting agueous sol ution was

anal yzed by ICP- M5 (Mddel SPQ -900, manufactured by

Sei ko Instrunents Inc.), as a result, each
gongeptLationtcat 'hgg%ixtyil@mm, o cand e was it0 fpb mixed
by mass or [ess. [ Exanpl e 11] The same procedure as in
ExanphenlQavasiper fieseed exceptdfoylysi hcanmaqueoos

N H2S 4 solution in place of the aqueous N HC
soHubkoNamThe sameinesuwas \WEr.& abt @i -rfdd mqBx el echi]

A C -type strongly basic anion exchange resin

Abdr bift ByHRASE0IMipreodaced oy Japshe-Organculfate was
Ltd.) was packed into a pol ytetrafl uoroethyl ene rn-ade
@gkumm, converted into OH type by passing an agueous

N- NaOH sol ution, and then thoroughly washed with

Thr oughEERME1&t F8Agl y basic ani on exchange resin, an

saueoug gL gD 2 L AN AN AL AN, 1o
TaEESTRS 100U PR B g Slagy £ o
%%%r%gd%%dmfﬂ%J“§h§3ﬂyﬂgﬂféf%ﬂd&oé%hf&éﬁ%uﬁédet&@ﬂumn,
converted into H type by passing an aqueous 1N-HCl
solution, and then thoroughly washed with HpO. Through
this strongly acidic cation exchange resin, an aqueous
solution of hydroxylamine obtained in the same manner as
in Example 1 was passed at a space velocity (sV) of 1/h.
The resulting agqueous solution was analyzed by ICP-MS
(Model SPQ-900, manufactured by Seiko Instruments Inc.),
as a result, each concentration of impurities Na, Ca and
Fe was 10 ppb by mass or less.

[Example 11]

The same procedure as in Example 10 was performed
except for using an aqueous 1N-H;S04 solution in place of
the aqueous 1N-HCl solution. The same results were
obtained.

[Example 12]

A Cl-type strongly basic anion exchange resin
(Amberlite IRA900J, produced by Japan Organo Co., Ltd.)

was packed into a polytetrafluoroethylene-made column,
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hydr oxyl am ne concentration was 7 mass% Al so, this
aqueous sol ution was anal yzed by ani on chronmat ography

W@ 3EDEK1T S - 90 4E, produced by Showa Denko RCRID20044H 1854

a result, each concentration of inpurities sulfate ion
and chloride ion was 1.0 ppm by mass or |ess. [Exanple
13] An aqueous sol ution of h%qroxylanine obtained in
the sane manner as in Exanple 12 was further
concentrated by distillation under reduced pressure.
The degree of pressure reduction was adjusted to give

2o60kdEBdbOhteMOtePeatly @a@fs13(Q em |RAf oMt BN VRS
extracted fromthe colum top and an aqueous sol ution
Bavungoa, hkgh hAjdnhoxyloarmune 1goneeniddatiamh Wg®. Through
recovered fromthe colum bottom The bottom sol ution
obt.ai nedongs yababyzednbynt ietachtinore wistshi rhy drmoadhwsdes
acid, as a result, the hydroxyl am ne concentration was
50lpnhse of ERandpbeyvi4amine Niyteypedstrechgapmiciall oof
cation exchange resin(Anberlite | RL20B, produced b
Iapanitygantacoion 8. FhwasapecREdriSh G5 1n Example 10
pol yt et raf | uor oet hyl ene nade col unm, converted into H
t9pePBySpdseing SR°&GudEISRMA (S8l W dr 2 -and t hen
t horoughly washed with H O . Through this strongl
ne f o7 B5 FBR G RAnGE P BRSO d eSS SR Y

] ng. 0 [ in.th n as . n
B e B e i o o Ty o .

ID8-b&SYLRE NS AAKEQUS SOLWH QR NGS analyZed 1Ry, this
aqueous solution was analyzed by anion chromatography
(SHODEX IC SI-90 4E, produced by Showa Denko K.K.), as a
result, each concentration of impurities sulfate ion and
chloride ion was 1.0 ppm by mass or less.

[Example 13]

An aqueous solution of hydroxylamine obtained in
the same manner as in Example 12 was further concentrated
by distillation under reduced pressure. The degree of
pressure reduction was adjusted to give a column bottom
temperature of 30°C or less. Water was extracted from the
column top and an aqueous solution having a high
hydroxylamine concentration was recovered from the column
bottom.

The bottom solution obtained was analyzed by
titration with hydrochloric acid, as a result, the
hydroxylamine concentration was 51 mass$%.

[Example 14]

An Na-type strongly acidic cation exchange resin
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titration with hydrochloric acid, as a result, the
hydr oxyl am ne concentration was 51 mass% Also, this

wa@ouwsous1sol uti on was anal yzed by | CP- M5 ( MbdePCT/JP2004/011854

SPQ 900, manufactured by Sei ko Instrunments Inc.), as a
result, each concentration of inpurities Na, Ca and Fe
was 10 ppb by nass or |ess. Q@xanple 15] A C -type
strongly basic ani on exchange resin (Anberlite

| RA900J, produced by Japan Organo Co., Ltd.) was
packed into a pol ytetrafl uoroethyl ene made col um,

GARMErt edel NRA2OH, t yROIRY-RABSS NG M agueels M NaGH . )

sol ution, and then thoroughly washed with H O .
Thsopghktli $nsbr angby yhasire famoed cexeange iRt oBknn,
aqueous sol ution of hydroxyl am ne obtai ned and
deprieveddofinicopdr ittyypembtyaloaisen nign airh e s sTaIMeiClas

in Exanpl e 14 was passed at a space velocity (SV) of
sbhutThe,resdl thry abveousghdyl weistvednas tdndlpzedThyough
titration with hydrochloric acid, as a result, the
KpdpoRranthy ecncdnt Cation RESTENIPadERITA s8I aqueous
t hi sagqueous sol uti on was anal yzed by ani on
éﬁﬁ&ﬁépagngﬁyd69ﬁ®é6%1P€ 9Pﬁ@6n@§;Jﬁ%dﬂﬁ%éﬁﬂ%?lﬁﬁﬁﬁ%? as
Denko K as a result, each concentrat.i.on

PhpGrPEPLS 431 Paparrar S cR GFFGs Vo1t s @@prﬁ%w b
MBS ObntepRul PXAIPLE LRl A Haehed ey . LAThAl] iy
t waf E%y apan

ESG - "0l trapure r grade, produce
QEQQQQiSR-wikhdhde%%hﬂ%%&ﬁdaEHHQ &s a result, Eﬂe
polytetrafl uoroethyl ene na-de colum and thoroughly
hydroxylamine concentration was 51 mass%. Also, this
aqueous solution was analyzed by ICP-MS (Model SPQ-900,
manufactured by Seiko Instruments Inc.), as a result,
each concentration of impurities Na, Ca and Fe was 10 ppb
by mass or less.

[Example 15]

A Cl~-type strongly basic anion exchange resin
(Amberlite IRA900J, produced by Japan Organo Co., Ltd.)
was packed into a polytetrafluoroethylene-made column,
converted into OH type by passing an aqueous 1N-NaOH
solution, and then thoroughly washed with H,O0. Through
this strongly basic anion exchange resin, an aqueous
solution of hydroxylamine obtained and deprived of
impurity metal ion in the same manner as in Example 14
was passed at a space velocity (SV) of 1/h.

The resulting agqueous solution was analyzed by

titration with hydrochloric acid, as a result, the

hydroxylamine concentration was 51 mass%. Also, this
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washed wi th Through this nonobed resin, an aqueous
sol ution of hydroxyl am ne obtained in the sane manner

wa@goosnidixanpl e 13 was passed at a space vel oci PET/fIE0)4/011854

of 1/h. The resulting aqueous sol ution was anal yzed by
titration with hydrochloric acid, as a result, the
hydr oxyl am ne concentrati on s 51 mass% Also, this
aqueous sol ution was anal yzed by | CP-Ms ( Model

SPQ 900, manufactured by Sei ko Instrunments Inc.), as a
result, each concentration of inpurities sulfate ion

ag%egnlsorsb%th@ﬂ was lmtal@/&r@db%ynm&f dressnad &anph e

In a 2 L-volune glass -made reactor, 61.7 g (1.10

mekbpek €aOs10904LEg (@028 J@DI)y @‘ho&rah)&ﬂrﬂa@/qw ol j nes a
and 350 g (19.4 nol) of were charged and stirred at 20
Cesul ,t Baght coRcehheapHoof ofhe mpeadttiiers solufaton ivas and
12.8. To this reaction solution under stirring, 164 ¢
c2l10riok) ioh hAypdr dxyl apmeysuladsst @d e85 g (25.8 nol)
of was added whil e keeping the reaction solution at a
pH of TEsepmpdeel®The time required for the addition
wasabout 40 m nutes. After the additian, the reaction
was f uPt REPORFFoWEE i (BFEcEdd tat EA6 ¢ /f oY T At Water

The fi nal of reaction soI i on 12. 2. After
Qﬁé‘d&onﬁlréfjlu&ﬁdo%gyr JREF o T I | é)act |I\tl)‘%§s)ol"[ﬁ? drr e
20 C was filt

d d
&R PngoPRLIES g&lal &%f%rrgr%ttwqucgac | on cs%{) r%?o%&gnd@(%ﬁoughly
OBLADEC; SRl ko RSHASRAT Ontd TSndbLd Pbsing b3 Gdueous

solution of hydroxylamine obtained in the same manner as
in Example 13 was passed at a space velocity (SV) of 1/h.

The resulting aqueous solution was analyzed by
titration with hydrochloric acid, as a result, the
hydroxylamine concentration was 51 mass%. Also, this
aqueous solution was analyzed by ICP-MS (Model SPQ-900,
manufactured by Seiko Instruments Inc.), as a result,
each concentration of impurities sulfate ion and chloride
ion was 1.0 ppm by mass or less.

[Example 17]

In a 2 L-volume glass-made reactor, 61.7 g (1.10
mol) of CaO, 0.041 g (0.28 mmol) of 8-hydroxyquinoline
and 350 g (19.4 mol) of H,O were charged and stirred at
20°C. At this time, the pH of the reaction solution was
12.8. To this reaction solution under stirring, 164 g
(2.0 mol) of hydroxylamine sulfate in 465 g (25.8 mol) of
H,O was added while keeping the reaction solution at a pH

of 7 or more. The time required for the addition was
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The reaction solution after separation of the
i nsol ubl e solid and the solution resulting from

wolekiong1pf the solid separated were m xed andP€Ti&P2004/011854

obt ai ned sol ution was anal yzed by titration with
hydrochloric acid. A s a result, the hydroxyl am ne
concentration in the m xed s utlon was 4.8 mass%
Accordi ngly, the amount of hyé%oxylan1ne obt ai ned was
64.7 g (1.96 nol) and the yield of hydroxyl am ne based
on hydroxylam ne sulfate was 98% [Exanple 18] In a 1

bpRltun® elidss esMBdRFEeACEOE, 222010 cof, ameaguenitsi 20 was
mass% NaCH solution (NaOH 1.1 nol) and 0.73 g (0.005

MmNt hefr &lhyeieex rquipreldawel war e ltarged 3amduets .rr @deattinal
20C . Wile stirring this reaction solution, a

6l utfi ameobteaictédrnbysodigsialviweys 82129 (1.0 nol) of

hydr oxyl am ne sulfate in 465 g (25.8 nol) of H O was

added évgerabbet coOpdiatutces ofAfteacttimn addie i R Cthen
reaction was further allowed to proceed at 20 C for 3
Bedid-iothetr @¥CFi BASsSlLdtréefWas dgralnpredasy pressure to

titrationwith hydrochloric acid. As a resujt, the
RPEPCEHAFHCa A & PEOHEeTH A9 R PerEgpption Solution

A h d b
%T%‘”%%@t B B HE A Sy PGS T 4n et baged
Q%dro§¥l%Elgposgkfgbecmas 98% [Exanple 19] An

type

rongl'y aCidi'¢ ¢ation exchange resin

(Amber lite LRIZ20B, Riaduced, byrdlapad X 0an0C0 s L4 )

insoluble solid and the solution resulting from washing

of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 4.8 mass%. Accordingly, the amount of
hydroxylamine obtained was 64.7 g (1.96 mol) and the

yield of hydroxylamine based on hydroxylamine sulfate was
98%.

[Example 18]

In a 1 L-volume glass-made reactor, 220 g of an
aqueous 20 mass% NaOH solution (NaOH: 1.1 mol) and 0.73 g
(0.005 mol) of 8-hydroxyquinoline were charged and
stirred at 20°C. While stirring this reaction solution, a
solution obtained by dissolving 82.1 g (1.0 mol) of
hydroxylamine sulfate in 465 g (25.8 mol) of HyO was added
over about 40 minutes. After the addition, the reaction
was further allowed to proceed at 20°C for 3 hours.

The reaction solution was analyzed by titration
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was packed into a pol ytetrafl uoroethyl ene ma-de
columm, converted into H type by passing an aqueous

wORMESI01630T ut i on, and then thoroughly washed w P&T/JP2004/011854

Through this strongly acidic cation exchange resin, an
aqueous sol ution of hydroxyl am ne obtained in the sane
manner as in Exanple 18 was passed at a space velocity
(SV) of 1/h. The resulting agueous sol ution was

anal yzed by I CP-M5 (Moddel SPQ 900, manufactured by

Sei ko Instrunents Inc.), as a result, each

GaAnee Mydtdcon oofi d murd ti es Ha,re(é%l%nd e WaRIrk PRine
by mass or |ess. [Exanple 20] The sane procédure ™as in

Ecangre x5 iwas weer faarared eecepidadir USING , ar RIURRUME of
N- H2S solution in place of the aqueous N HC

dyicutcixgr.aniiine  sdute iresllves Vit 4 apt e netl. md Exanpd ec 24 ]

A C -type strongly basic ani on exchange resin

(VArrEet [oft & YICRAKYO3migreodurctrt] byn Japamoy pamin€osylfate was
Ltd.) was packed into a polytetrafluoroethyl ene na-de
&&3um, converted into OH type by passi ng an aqueous

N- NaCOH solutlon nd then thoroughly washed with

Thr ough “ERTS §tpgﬁgly basi ¢ ani on exchange resin, an

I f | a bt d and
323??32\& B Py R Ao P SRR S in
| t t S
PREE Podl Ry T el L SRR I s oyt

%b%r%Qd%%d”ih%ohﬁdb@@?ﬂ@ﬂf&fﬁﬂé&oé¥h§ﬁé§§ﬂﬁédetégﬁumn,
converted into H type by passing an aqueous 1N-HCl
solution, and then thoroughly washed with H,0. Through
this strongly acidic cation exchange resin, an aqueous
solution of hydroxylamine obtained in the same manner as
in Example 18 was passed at a space velocity (SV) of 1/h.
The resulting aqueous solution was analyzed by ICP-MS
(Model SPQ-900, manufactured by Seiko Instruments Inc.),
as a result, each concentration of impurities Na, Ca and
Fe was 10 ppb by mass or less.

[Example 20]

The same procedure as in Example 19 was performed
except for using an aqueous 1N-H,;SO, solution in place of
the aqueous 1IN-HCl solution. The same results were
obtained.

[Example 21]

A Cl-type strongly basic anion exchange resin
(Amberlite IRA9C0J, produced by Japan Organo Co., Ltd.)

was packed into a polytetrafluorocethylene-made column,
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hydr oxyl am ne concentration was 4.0 mass% Al so, this
aqueous sol ution was anal yzed by ani on chronmat ography

W@ 3EDEK1T S - 90 4E, produced by Showa Denko RCRID20044H 1854

a result, each concentration of inpurities sulfate ion
and chloride ion was 1.0 ppm by mass or |ess. [Exanple
22] An aqueous sol ution of hydyoxylam ne obtained in
the sane nmanner as in Exanple 21 was further
concentrated by distillation under reduced pressure.
The degree of pressure reduction was adjusted to give

aetdraad emey aung o B3P Hsd 855 aV@ied@S 1N-NaOH
extracted fromthe colum top and an aqueous sol ution
avdiung can hiaghl hyeiroxyHarmugh coneestigdtw orh s> . Through
recovered fromthe colum bottom The bottom sol ution
aibtia reed omas) va vl syize cirbiyort | ¢ @tdoye wiehithy daochfioepus
acid, as a result, the hydroxylam ne concentration was
5D IS ST% C[%bafrﬁ;wx@ﬂmm NhtafgeedtamhglisPaEy e cof
cation exchange resin(Anberlite | R120B, produced bX
Japar g des Lon tigp )E R S e KERN 3 S #% 1n Example 19

%§%ytet:%%£§ﬁhgft Ienedggjde co!§€$d?fo e;;gdthgho H

t hor ou d with H uah this str
aC|d|cq@h o Lgx8ﬁ§h§§33§5%1$%ﬁ95ﬁﬁ%6ﬁs so ?Yon 0

ydnaxyl am,ne oby Jb 1dLide, sape rH‘efe h
aﬁ%ﬁé gg1 %@&% ? 1/ h.

was pas at a space ve 00|ty
HeidEsMldd NG Wﬁtﬁéﬂ%ﬂ s yap. ANl y2ed BViso, this

agqueous solution was analyzed by anion chromatography
(SHODEX IC SI-90 4E, produced by Showa Denko K.K.), as a
result, each concentration of impurities sulfate ion and
chloride ion was 1.0 ppm by mass or less.

[Example 22]

An agueous solution of hydroxylamine obtained in
the same manner as in Example 21 was further concentrated
by distillation under reduced pressure. The degree of
pressure reduction was adjusted to give a bottom
temperature of 30°C or less. Water was exfracted from the
column top and an agqueous solution having a high
hydroxylamine concentration was recovered from the column
bottom.

The bottom solution obtained was analyzed by
titration with hydrochloric acid, as a result, the
hydroxylamine concentration was 51 mass$%.

[Example 23]

An Na-type strongly acidic cation exchange resin
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titration with hydrochloric acid, as a result, the
hydr oxyl am ne concentration was 51 mass% Also, this

wa@ouwsous1sol uti on was anal yzed by | CP- M5 ( MbdePCT/JP2004/011854

SPQ 900, manufactured by Sei ko Instrunments Inc.), as a
result, each concentration of inpurities Na, Ca and Fe
was 10 ppb by mass or less. [[Exanple 24] A C -type
strongly basic anion exchange resin (Amberlite

| RA900J, produced by Japan Organo Co., Ltd.) was
packed into a polytetrafluoroethylene m ade col um,

qanvenrtied o ntka 20H,t e dieass) Nhpdh anpgous &b NaGkkd. )
sol ution, and then thor oughly washed wi th Through this

s,tarsowlcke@aimoam @ lexchangd vesiat h e agrends column,
sol uti on of hydroxyl am ne obtai ned and deprived of
icopeirttye dretndlo iHortvipe tthe el mamera@ssows BlampCe 23
was passed at a space velocity (SV) of 1/h. The
sesuittiiong  aguediers dhericorotas vearllsG edl By HiGr afhgpugh
with hydrochloric acid, as a result, the hydroxyl am ne
Ebice MTaiodyy WS BT mrddmn @%%ﬂ?nQ%l%%ﬂh%ou%“ agueous

sol ution was anal d b h t h
|sq§utq9§.@§ hg’ yzgﬁl Y anlon Gy PR Q%l pzégéamanner as
result, concentrat n of ur|t| sul faE%](

amd ed 3 S se paptmabyS 53 o es% OF 1/h.

25] A
gr!ade r{Ipiaz{égguce etf)iln%\]%%ggano%%?on ) was packegr
q¥5}5%4§H yliets afJ s aetdwd eng. 1@ qngQLH@Qu?@d the

or ou
hydroxylamine concentration was 51 mass%. Also, this

aqueous solution was analyzed by ICP-MS (Model SPQ-900,
manufactured by Seiko Instruments Inc.), as a result,
each concentration of impurities Na, Ca and Fe was 10 ppb
by mass or less.

[Example 24]

A Cl-type stroﬁgly basic anion exchange resin
(Amberlite IRA900J, produced by Japan Organo Co., Ltd.)
was packed into a polytetrafluoroethylene-made column,
converted into OH type by passing an aqueous 1N-NaOH
solution, and then thoroughly washed with H»O. Through
this strongly basic anion exchange resin, an aqueous
solution of hydroxylamine obtained and deprived of
impurity metal ion in the same manner as in Example 23
was passed at a space velocity (SV) of 1/h.

The resulting aqueous solution was analyzed by
titration with hydrochloric acid, as a result, the

hydroxylamine concentration was 51 mass%. Also, this
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washed wi th Through this nonobed resin, an aqueous
sol ution of hydroxyl am ne obtained in the sane manner

wa@goosnidixanpl e 22 was passed at a space vel oci PET/fIE0)4/011854

of 1/h. The resulting aqueous sol ution was anal yzed by
titration with hydrochloric acid, as a result, the
hydr oxyl am ne concentrati on s 51 mass% Also, this
aqueous sol ution was anal yzed by | CP-Ms ( Model
SPQ 900, manufactured by Sei ko Instrunments Inc.), as a
result, each concentration of inpurities sulfate ion
ande6hkoBbUation was anB1ppEUbyyMBsS o dr@%hatography
[ Conparative Exanple 1] In a 1 L-volune gl ass -made
(BACDBK, 1468190248, npkdpdatehy droxploa mensd fate )gnths a
246 g (13.7 nmol) of H O were charged and stirred at 20
C=sult, t hasht corcenheaplHoof offhempeadtriies solliftaten iwas and
3.3. Wiile stirring this reaction solution, 61.7 g
¢hlorgoe)ion w@ae 1104Bry PU. B&ssolor ds8-qui nol i nol
and 332 g (18.4 nol) of H O were added. The tine
requi r E8XEBPLENEShddi ti on was about 40 ninutes. The pH
i medi ately after the %ongl eltli,on of addition was
3.8, Af ReFOTABSH Gt Hon (AFRE-1-4AEt PSR- was HGTaReTe Water
all qwed to proceed at_20 C for 3 hours, The final pH
SFtRe PEalren 58 (rPER WESES 50 af L&A fpaas backed

| et] j acti.an L uti
SHEB £ bETYECr T b PBe ch]TchReRaLE" SRl B gty
fizemetihg; rrante on seldidron rand fdieabt aided, soli dyvasous
washed 5 tines with 66.1 g (3.67 mol) of HO at 20 C .
solution of hydroxylamine obtained in the same manner as

in Example 22 was passed at a space velocity (SV) of 1/h.
The resulting agqueous solution was analyzed by

titration with hydrochloric acid, as a result, the

hydroxylamine concentration was 51 mass%. Also, this

agqueous solution was analyzed by ICP-MS (Model SPQ-900,

~manufactured by Seiko Instruments Inc.), as a result,

each concentration of impurities sulfate ion and chloride
ion was 1.0 ppm by mass or less.

[Comparative Example 1]

In a 1 L-volume glass-made reactor, 164 g (2.0 mol)
of hydroxylamine sulfate and 246 g (13.7 mol) of H;O were
charged and stirred at 20°C. At this time, the pH of the
reaction solution was 3.3. While stirring this reaction
solution, 61.7 g (1.1 mol) of Ca0O, 1.45 g (0.01 mol) of
8—quinolinol and 332 g (18.4 mol) of H,O were added. The
time required for the addition was about 40 minutes. The

pH immediately after the completion of addition was 3.8.
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The reaction solution after separation of the
i nsol ubl e solid and the solution resulting from

wolekiong1pf the solid separated were m xed andP€Ti&P2004/011854

obt ai ned sol ution was anal yzed by titration with
hydrochloric acid. A s a result, the hydroxyl am ne
concentration in the mxed s Iutlon was 3.9 mass%
Accordi ngly, the amount of hyaroxylan1ne obt ai ned was
33.0 g (2.0 nol) and the yield of hydroxyl am ne based

on hydroxyl am ne sul fate was 50% CLAIM5S 1. process for
preducicng adhydrexy! apenehy-trieactidig i sHdr ofllowed to
hydr oxyl amine with an al kali conpound, conprising a
peackieanast ep°of fseagthagra. salthe of ihydrpkybanthe wethtion
an al kali conpound whil e keeping the reaction solution
ablatpknofva®d @E.Aore. 2 . A process for producing a
hydroxyl am ne by reacting a salt of hydroxylam ne with
an al kalftecolpeurdmpésRpoOns oy & addacti on st egpagftion
perform ng the reaction by adding a salt of

Bpdisipragitnd 0fe %a?egé%F6ﬁ6§oPMtFéﬁt68ﬁt§Pnﬁﬁ§a&ﬁte an

al kal.i conpound. 3 he process for producin
ApaFoRLaRs s e FoG BRER o Herdt it e

t, f le k t
SRR R S

?PB'”Q 90 droxyl am ne as clainmed in any one of
i . wherein said al kali conpound is at

| east gﬁgaﬁg%‘e%ﬁ sehegtied fam,t he aroup Gonst stiag

of an net al conmpound, an al kali ne earth
insoluble solid and the solution resulting from washing

of the solid separated were mixed and the obtained
solution was analyzed by titration with hydrochloric acid.
As a result, the hydroxylamine concentration in the mixed
solution was 3.9 mass%. Accordingly, the amount of
hydroxylamine obtained was 33.0 g (1.0 mol) and the yield

of hydroxylamine based on hydroxylamine sulfate was 50%.



nmet al conpound, an ammonia and an amne. 5 . The
process for producing a hydroxylamne as clained in
wanrysons1pf clainms 1 to 4, wherein said salt PCT/JP2004/011854

of hydroxylam ne is at |east one salt selected fromthe
group consisting of hydroxylam ne sulfate,
hydr oxyl am ne hydrochlorlde %ﬁdroxylanine nitrate and
hydr oxyl am ne phosphate . e process for producing
a hydroxyl am ne as clained in any one of clainms 1 to
5, wherein the reaction tenperature at said reaction
step is fromO to 80 C. 7.cfgRhemgrocess for producing
a hydroxylamne as clained in any one of clains 1 to
6, wherein said reaction step is perfornmed in the
presence of a solvent containing water and/or an
al coholi. 8. HeyyasasstdOrp Ps@MIChdda ah W HE Q¥ YhAThBEby
as clainmed in any one of clains 1 to 7, wherein said
resettiong sd epalls periipdnedyianihe ptesenaeadkadi compound,
stabilizer. 9. The process for producing a

5 hyatnoxis ard e asact admesttép afyreaetohgchasadtlofo 8,
whi ch conprises a separation step of separating
i TEGT QY LA B t whide sa r@h}@hé ayEPexpfanhhée keepihg the
process for rodu0|ng a droxylam ne as clained in
cﬁ%ﬁ?ﬁ%?nv%%f Fren et r%?u eCatM8afd separation
step is fromO to 80 C .11. The process for producing
a hydroxyl am ne as clained inclaim9 or 10, wherein

at lea a p§{31 of égg th&ﬁhéf 8té ny&%é%ylamlne by
separ atl ng I NS e SU nces

10 reacting a salt of hydroxylamlne with an alkali compound,
comprising a reaction step of performing the reaction by
adding a salt of hydroxylamine to a reaction solution

containing an alkali compound.

15 3. The process for producing a hydroxylamine as
claimed in claim 2, wherein said reaction step is
performed while keeping the reaction solution at a pH of

7 or more.

20 4. The process for producing a hydroxylamine as
claimed in any one of claims 1 to 3, wherein said alkali
compound 1s at least one compound selected from the group
consisting of an alkali metal compound, an alkaline earth
metal compound, an ammonia and an amine.

25

5. The process for producing a hydroxylamine as

claimed in any one of claims 1 to 4, wherein said salt of
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in said separation step is used as a solvent for
di ssol ving or suspending a salt of hydroxyl am ne

war@soresan al kal i conpound which are reacti on PEWIP2004/011854

materials. 12. The process for producing a

hydr oxyl ami ne as clainmed in any one of clains 1 to 11,
whi ch conprises a purification,step of purifying the
hydr oxyl am ne. 13. The process for producing a

hydr oxyl am ne as clained in claim212, wherein said
purification step is a step of purifying the
hyerooe) em nes bys ait | easit ofes n@éb@dséﬁééﬁéﬁdff:!aﬁmch@e

group consisting of distillation, ion exchange,

efeaty ahrad iysiing Mﬁf}ﬂibﬁoiﬁmﬂé Ol 1 B8O Phi;@RcaNdamine
crystallization. 14. The process for produ0|ng a

Myt eaH Jard ke ,ash el @isneicariim e | ad tr 422 osind 3hywhek el Bmathe
| east a part of the hydroxyl ami ne sol ution obtained in
sgiabghatie cation step is used as a solvent for

di ssol ving or suspending a salt of hydroxyl am ne

and/ or an al kali conpound which are reaction raw

mat er i The process for producing a

. 15
hydrox%*Zning%ﬁsEFQFﬁéﬁ|ﬂ?ﬁmﬂFQﬂﬁ§%ﬁg(ﬂzﬂ%ﬁ#QXY%ﬁmMne as
%ﬂjch gfnprlses a cgggem?rathg ste of concentrating

& 1% 178E ©The"p 'fd”f Dprotiicthg gedction
I d, I 15
g %yétﬂﬁesﬁatzfsg;m?;&za SRFRRE, s s

hydr oxyl am ne by distillation at the col um botton1
17. The process for produci ng a hydroxyl am ne as

claimed.in chakmyldceksl&o RRIRINEitRE 4 SAREFAI M EnAle as
claimed in any one of claims 1 to 6, wherein said
reaction step is performed in the presence of a solvent

contalning water and/or an alcohol.

8. The process for producing a hydroxylamine as
claimed in any one of claims 1 to 7, wherein said
reaction step is performed in the presence of a

stabilizer.

9. The process for producing a hydroxylamine as
claimed in any one of claims 1 to 8, which comprises a
separation step of separating insoluble substances from

the hydroxylamine.

10. The process for producing a hydroxylamine as
claimed in claim 9, wherein the temperature at said

separation step is from 0 to 80°C.
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said concentration step is fromO to 70 C. 18. The
process for producing a hydroxylamne as clained in

waeb@sossld to 17, wherein at | east a part of tPer/Jp2004/011854

hydr oxyl am ne sol uti on obtained in said concentration
step is used as a solvent for dissolving or suspending

a salt of hydroxylam ne and/qr, an al kali conpound

whi ch are reaction raw materials. 19. The process for
produci ng a hydroxylam ne as clainmed in clains 15 to

18, which further conprises a purification step of
purifying the hydroxyl am ne by ion exchange after said
concentration step. 20. A process for producing a

hydr oxyham nehecprptieskengoa peachicdmgsteepyafradcninge as
a salt of hydroxylamne with an al kali conpound to
ehtdinedahydcaxyma®i e, 1&,pwthidrisdiat iadn stagk of part of the
purifying the hydroxyl am ne by ion exchange, and a
cercennatsiodmtsap adft ego rre@mmiadatiingg IO DX 2Tt peCe S
by distillation at the colum bottom 21. The process

fior SpriedsePagad IopdEdef difi et & & it V9P el 59 20,

wher ei.n said steps for produci droxyl am ne are
FEEPOLTERT RTt K& SEERETGF 2 Srae]g%t?afoﬂ@{%?%ygamne and/or
purification step and .a.concentration step. T

ko) @ég%ﬁflo Foﬁpgdlﬂlaa WS] Tyt oy T Hnt et arsanI Hé%gn%%l ?jr?]s .
claim 20 or 21, wherein each of said steps is

performed in the presence of a stabilizer. 23. The

process of or Eﬁgdggbggs% edr HAMINEy 3s 1B} dB ditine as
claim 20, which conprises a separation step of
claimed in any one of claims 1 to 11, which comprises a

purification step of purifying the hydroxylamine.

13. The process for producing a hydroxylamine as
claimed in claim 12, wherein said purification step is a
step of purifying the hydroxylamine by at least one
method selected from the group consisting of distillation,
ion exchange, electrodialysis, membrane separation,

adsorption and crystallization.

14. The process for producing a hydroxylamine as
claimed in claim 12 or 13, wherein at least a part of the
hydroxylamine solution obtained in said purification step
is used as a solvent for dissolving or suspending a salt
of hydroxylamine and/or an alkali compound which are

reaction raw materials.

15. The process for producing a hydroxylamine as
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separating insoluble substances fromthe
hydr oxyl am ne. 24. The process for producing a

whyasoxeshian ne as clainmed in claim23, wherei nPCT&P2004/011854

tenperature at said separation step is fromO to 80 C

25. The process for produci ng a hydroxyl am ne as
clainmed in claim23 or 24, ein said steps for
produci ng a hydroxyl am ne are perfornmed in the order
of a reaction step, a separation step, a purification
step and a concentration step.26. The process for
Rriedueidng ra Ty | e ies iass ¢ addreds J nyRiyh 08émptises a
claims 23 to 25, wherein each of said steps is
ReHRRG i he 4y esenash@fnarst abg | tzerhy@7oxfhemine.
process for producing a hydroxylam ne as clained in
any one of clains 23 to 26, wherein at |east a part of
the reaction solution after separating insoluble
subst addes i Fhsaird csepar didropsidring usdiy@soxylamine as
sol vent for dissolving or suspending a salt of _
lyldricmed ami el adide/or, amh el K | SThhperineewhT@Riarestep 1s a
reaction raw materials . 28. The process for E%odgiigg
& YRR oo A A STE- 78 11 i Tl P EeRy bRl RF Y afhEt201f6TO0
27, wherein said reaction step is perfornmed while

e ity AHe Fed i 6H sol ution at a pH of 7 or nore.

29. The process for produci ng a hydroxyl am ne as
claimed in claim28, wherein said reaction step is a

step of;-addi %eapﬁi%ctescg fpdroxyd.am e 4 o0 ZFSR61iAMe as
sol ution contal ning an al kal i conpound.
claimed in claim 15 or 16, wherein the temperature at

said concentration step is from 0 to 70°C.

18. The process for producing a hydroxylamine as
claimed in claims 15 to 17, wherein at least a part of
the hydroxylamine solution obtained in said concentration
step is used as a solvent for dissolving or suspending a
salt of hydroxylamine and/or an alkali compound which are

reaction raw materials.

19. The process for producing a hydroxylamine as
claimed in claims 15 to 18, which further comprises a
purification step of purifying the hydroxylamine by ion

exchange after said concentration step.

20. A process for producing a hydroxylamine,
comprising a reaction step of reacting a salt of

hydroxylamine with an alkali compound to obtain a
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30. The process for produci ng a hydroxyl am ne as
clainmed in any one of clains 20 to 29, wherein the

WO e@siesm7 t enperature at said reaction step i SPET/or004/011854

to 80 C .31. The process for producing a hydroxyl am ne

as clainmed in any one of clains 20 to 30, wherein said

reaction step is performed ind4he presence of a

sol vent containing water and/or an al cohol. 32. The

process for producing a hydroxylam ne as clained in

any one of clainms 20 to 31, wherein the tenperature at

$yict opylicficat,i en i i tfiramddw 7D ®uriBgindhehe

process for producing a hydroxylam ne as clainmed in

anyylroxy lefniglcaile 200 tex 3@ nagsherasid atcdérasttaapaoch step

t he hydroxyl am ne sol ution obtained in said

pdr idoncsnitaR tsitrep the Unetr ey lesigle dng dbstil szblenngt the

or suspending a salt of hydroxyl am ne and/or an al kal
InPAMHiEh are reaction raw materials. 34. The

process for producing a hydroxylam ne as clained in

any one of clains 20 to 33, wherein the tenperature at

id trati tep is f 0 t.o 70 C_. 35. The,
brocesé ror BASIRCERG & HYdr SRR & B e Tine 25

t%;]i)eélﬁly%?r qf, ¢halme 20 tv\%e%f%ir%@ & 35‘}&%;3% cest B2-BaLi 9% o

oxylam™ne "sdl ut1on obtaline

¢QRGEAL AL SEeP ds-tneh aS A SRl Ve f of £ di Sz?é’%{fléﬁgn

or suspending a salt of hydroxylamne and/or an a
cerpounRd fp\MﬁﬂiCHl R JrEafld P AV N8k d 8 Sa Bfen THEep.
or

process produci ng a hydroxylam ne as clained in
any one of clainms 20 to 35, which further
22. The process for producing a hydroxylamine as

claimed in claim 20 or 21, wherein each of said steps is

performed in the presence of a stabilizer.

23. The process for producing a hydroxylamine as
claimed in claim 20, which comprises a separation step of

separating insoluble substances from the hydroxylamine.

24, The process for producing a hydroxylamine as
claimed in claim 23, wherein the temperature at said

separation step is from 0 to 80°C.

25. The process for producing a hydroxylamine as
claimed in claim 23 or 24, wherein said steps for
producing a hydroxylamine are performed in the order of a
reaction step, a separation step, a purification step and

a concentration step.
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conprises a purification step of purifying the
hydr oxyl am ne by i on exchange after said concentration

wWQ@p/016877 . The process for produci ng a hydr oxpCEHmM2064/011854

as clainmed in claim36, wherein the tenperature at
said purification step after the concentration step is
fromO to 70 C. 38 . The progess for producing a

hydr oxyl anine as claimed in any one of clainms 20 to
37, wherein said salt of hydroxylam ne is at |east one
conpound sel ected fromthe group consisting of

hydr oxyl am ne sul fate, hydroxyl am ne hydrochl ori de,
hydr oxyl anmi ne nitrate and hydroxyl am ne phosphate. 39.

The pr@cess flhoe prodecisngcer ydronodragmanéhadrat dlaethe as
in any one of clains 20 to 38, wherein said al kal
cepowTd 1ins aaty |eestoformel dompdihd-se? eotedefebm ¢aeh of
group consisting of an alkali netal conpound, an

FRE istersarith iretfdrneshpduridie & esrmee a0and akabilizer.
am ne.

27. The process for producing a hydroxylamine as
claimed in any one of claims 23 to 26, wherein at least a
part of the reaction solution after separating insoluble
substances in said separation step is used as a solvent
for dissolving or suspending a salt of hydroxylamine
and/or an alkali compound which are reaction raw

materials.

28. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 27, wherein said
reaction step is performed while keeping the reaction

solution at a pH of 7 or more.

29. The process for producing a hydroxylamine as
claimed in claim 28, wherein said reaction step is a step
of adding a salt of hydroxylamine to a reaction solution

containing an alkali compound.

30. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 29, wherein the
reaction temperature at said reaction step is from 0 to

go°cC.
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31. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 30, wherein said
reaction step is performed in the presence of a solvent

containing water and/or an alcohol.

32. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 31, wherein the

temperature at said purification step is from 0 to 70°C.

33. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 32, wherein at least a
part of the hydroxylamine solution obtained in said
purification step is used as a solvent for dissolving or
suspending a salt of hydroxylamine and/or an alkali

compound which are reaction raw materials.

34. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 33, wherein the

temperature at said concentration step is from 0 to 70°C.

35. The process for producing a hydroxylamine as
claimed in any one of ciaims 20 to 34, wherein at least a
part of the hydroxylamine solution obtained in said
concentration step is used as a solvent for dissolving or
suspending a salt of hydroxylamine and/or an alkali

compound which are reaction raw materials.
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36. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 35, which further
comprises a purification step of purifying the
hydroxylamine by ion exchange after said concentration

step.

37. The process for producing a hydroxylamine as
claimed in claim 36, wherein the temperature at said
purification step after the concentration step is from O

to 70°C.

38. The process for producing a hydroxylamine as
claimed in any one of claims 20 tq 37, wherein said salt
of hydroxylamine is at least one compound selected from
the group consisting of hydroxylamine sulfate,
hydroxylamine hydrochloride, hydroxylamine nitrate and

hydroxylamine phosphate.

39. The process for producing a hydroxylamine as
claimed in any one of claims 20 to 38, wherein said
alkali compound is at least one compound selected from
the group consisting of an alkali metal compound, an

alkaline earth metal compound, an ammonia and an amine.



