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(57) Abstract: The present invention relates to a method for manufacturing solid powder derived from carbazic acid, which involves
inducing a reaction of a liquid hydrazine derivative with carbon dioxide at a high pressure of about 0.5 MPa to about 100 MPa. Dur -
ing the reaction, the pressure may range from about 0.5 MPa to about 100 MPa. Although the reaction of the carbon dioxide with the
liquid hydrazine derivative occurs when the pressure is adjusted to below about 0.5 MPa, sticky deposits having a gel form may be
gradually generated as deposits having a powder form are not generated.
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[0014] %= 12 Alg o] 1o A -3l A =9] o2~ 5)d -4 (XRD) 4 o]t}

[0015] 2% A& 4 20| A B8 AL 7p~ a2l E 1) )/ @A (GC/MS)
Z v}o]th
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g e AAE 3 HA9 FH
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JaQrE A WA 7] = 3LA FhEuk 4 fr e A ko] Az whH ol ek
Zloltt,
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A A E-L I 2 8E2 Ah(carbazic acid) ¥ 3] =2} FHHA| ©] E (hydrazinium
carbazate) % -4 W E3FEolt)h O % wlgh 8} A A7) a1k 1 ~ 50 MPaZt
=R =g

[0020] A7) Sl =ebx A= 817 sheha 139 2ol EAE 5 AT

[(0021]  [3}5H4] 1]

[0022] R1\N_N e
R2/ \R3

[0023] © 7] 882 104 R, ~ Ry 2 S H A 02 Soh, 7] A2 47,
Hd7], HEZHH 7] H4= o} 7] o]},

[0024] 7] agkd oA o] Whg& F-&u) 27 loll A B &,C, ~Cpd &, C, ~
Cpo oH 2 H= o] 59 &8 &uf gloll A o] Fod &= . 53] C, ~ Cn°
o & 3ol A kg0 o] Fo]H A] Wt} a1 o] JhEukA AL A 9
F50] 7k sttt

[0025] 7] Ao WhgellA 2= 10 ~ 500 °C2 28 < AT -10 °C V| e
CLEo A= NG o] &3] o] Fo XA &= A 7F A o /1o, 500 °CE
Zastu] eb e & 92 of A o] F 5 gl7] wlitolth Y S vhsh A kAl =
0~300°C7} 2 = 3l

[0026] *W] s}okA] 12 354 5] =ehzl Al = H-*(anhydrous) 3] =13

[0027]

&7] ekekA 1% ﬁ/ﬂﬂ A= ol itstet A obef wkg o R



WO 2012/091261 PCT/KR2011/007573

[0028]

[0029]

[0030]

[0031]

[0032]
[0033]

[0034]
[0035]

[0036]
[0037]
[0038]

A3sted, 7] 7hEnt= A FEAE AT 7 = Edolehd 53] 349 = A
oy sfrt, 3l =kl (N,H,), Zx=-1E 3| = 2%l (CH:N,H,), H v &l 815‘;4’;8((CH3
)2NoHy), 2] 8] =213 (CeHsNoHy) Hox= 2,4-T]-H E 29 Y 3] =213 (CHA(NO,),N
Hy)S A S = Qi

A7) Bl =kl A sk R S 1~99 5% o] = o vk v
nkek2 &A= 30 ~ 90 T H% 7 2 5=
A7) ol at g A= 71, A 1*P34

rN

e ﬂ

¢

M2
2,
i
)
PN
1o,
o
0%
=
1o

oo br
o
N
J

ol

I3

}
.0

H

NP
o
S >

~ 0.1 MPa 75 0.2 7+9} 3}
71k 5= A}

Fo- A 23 B e
o3}t 753k v 2

—_—

:10 )
(i
2
HE
ml‘.‘[

Mo
Nt mE
=2
i
ol
1o
o
Mo
s
=
rix
i
5
s
uly
=
o
uly
i
&
rfo
oot

AAToZA A P e, o & 51 ST
E]| E 2} 3} 0] == 2 5% h(Tetrahydrofurane, THF), oIl Bl 2 - (ethers),
U v g L5 oluo] = (DMFs) 5 9] &l & 72t o] &3/, o] 55 &3t
4o 2 A Ths skt 5, 7] A FEERRE AL A e

HAH O R, Cy~Cp2 &, vl Edlslo] = 23 ¢ (Tetrahydrofurane, THF),
ol Bl 2 (ethers), U] | & ¥ S0} v} o] =57 (DMFs) 1= o] E9] &35t o 72
A A k= GAE F7FE EFHA A = AT

Flek o], AA sl =ehx] A
FrEuz A F A e A
112 REg-3 A A d 7=t
S} NoHeHO R 354 5= ]EE}ZJ TohEs 3=
gg-olli= A =o] 7hEuk= al 728 7HA = shgh= o], 8ok & 2.5= HCO,
NoH, = 3241 5= 9

ol 5}, 4 A o & Fako] B gL )% Al A 2 Sk, 5715
AA e S o 357 98 A9 B w2 Qe AL ohd S
o] sl sl ut & slo]t}.

= 1 AE o] &3 IA JtEN= AR T Az

T ghEFo] 2k 36 %%k%?l 3] =% 428} (hydrazine hydrate) €9 3 mLE
ol -Qﬂ,y%quzﬁﬂﬂﬁ,Lﬂi#EHFZ
AF E-2HHCOLNH,) S A %3191 T}, o]
253 32°C o] el A e ol A ub
mmﬂgLiﬁ&@0ﬂ5¢G%%%

o,
b
>
o
Sﬂ
>4
rlr
2
)
o
L
C
O
}ﬂ
—_&4
i
[\®]
o
=)
=
lo
A,
v
o 7
l
(@)]
ot
Y
e
ol
K
™
o
=
R



WO 2012/091261 PCT/KR2011/007573

[0039]

[0040
(0041
(0042
[0043
(0044

— e e e

[0045]

[0046
(0047
[0048
[0049
[0050
[0051

—t e e e d

[0052]

[0053
[0054
[0055
[0056
[0057
[0058

—t e e e d

3AZE AZRAAA 34 FhEn2 4 e A
Az A ZhEupz A s Fol Yo VA&
HE2) Gl 7] A = barium hydroxide(Ba(OH),) 2} ] 7| W+-5-3l| A barium
carbonate(BaCOy)E @/ dlaL, W & A2 AEF
At & Lol sl =ehxnk A2 gelak i) o] i ¢
A AR g)ek2] O 2 = carbazic acid (HCO,N,Hy) = & ¥ = 8}3h+ o]t}
AF-& % hydrazine hydrateZ 7] &2 = A2 HCO,N,H, 9] <78 98% ©] /o] T
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A7) AA el 13} s g W o ® A A tE, 7] A o)Akt E A E FYekglan,
°F 10 MPa 9] $F= 7} ¢F 100°Ce] Lol A 1A 7h 28l Ak B8-S A 2813 v

o] LA &2 YA A B Ak B-A A 8)5HA] 0 B = carbazic acid (HCO,
NH) = A EH = 7] A A o 164 @zl Ao 5 A ghek& o]t} A8
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NoH) = R & = 7] A Ao 164 @)z A3 5 Ak ghek&E o]t} A8
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o
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AR 6: ANEHES ]2 AME S 1A 1202 AED A *

7] A A 63 2 WH O 2 51 FhEnEE A S A 25, W e
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[0082] A& (AAEA], A#A]): C(55.25, 55.18), H(5.30, 5.23), N(18.42, 18.31).

[0083] 'H NMR (400 MHz, CDCl,, 27 °C) & = 7.25 (m, 2 H, phenyl), 6.83 (m, 3 H, phenyl).
5.21 (brs, 1H, -NH), 3.58 (br s, 2H, NH2)

[0084]

[0085]  H]aLel] 1:FStellA 9 o] eAE o] &3 722 AT A A=

[0086] 7] Aol 17} 5UdS W o= Ay, o9 &2 2308 2453l
J8F REG7] thalel] T Eek A E A&l sl = ekl o SHeEn] ) 64
TF% A5 3l =g 8 (hydrazme hydrate) &< 3 mLE, €& &7]9
AR A7 Ft Zef o) W Aok (ek 0.1 MPa)9] o] AtSlEr A S 29l
0 2 3o Yol FAT. of gA gto] A A T E & Qkoll A 27 A
Ao] YA AL, Aol 10A]1F o] % 1] o] AR A E ol g e
LAEA T LA 7 A H e o] ALAE AT AA o 13 Fdg R o R
W gh2 2 A A skar, A Jel o] A& Tl A HEAH Y. A2e Tl = o
PA A G A o] Bl = rlS AT

[0087]  A}-&-3) hydrazine hydrateS 7]+ O 2 A& =82 85% Aot} Y4 -4
A7) A A o] 13} 5 A g AA]EQ1 HCON,H,2] Z24d o] Ubx] ¢k a1 914 9
H]£-o] A GA] &G A0 1| 5o o] A2 a1A)] ol ko] ETHE o
2 © 1 carbazic acid (HCO,N,H3) 2] ol = NH,NH;-CO,-NH,NH; & U} & &2l o]

o] Q= Ao 7 =AHr)

[0088] A E-91 HCON,H; Ol U] g 1A F-4 (9] %) 43}

[0089]  UA(AAFA], A& A]): C(15.79, 13.83), H(5.30, 6.56), N(36.84, 39.72).

[0090] A= A MS(El+)m/z = 32[M]+, 31, 29, 17, 15

[0091]

[0092] Al 1: 1A FFE 82 AT B3 A A E XRD(X-ray diffraction) 3] &
ZA}

[0093] A7) 2] of 13 22 W o 2 A 23 314 2 0.038 g (0.5 mmol)S 100
mL 9] Ba(OH), & 9ol 51 2l }Oﬂr/} Ba(OH), <=8 °1+0.1575g (0.5
mmol) 2| Ba(OH),& 100 L9] ol FHol A FEH|E T o] 29 &S 500
CollA 10 A1 akgh - 895 7FQt afoll A 20 mLE 553kt 4 84
%ﬁggﬂQﬂiﬂﬁ}ﬂﬂW%'°2M¢*@£&ﬂrf
A A8t o] A S 35] T3] 0.0952(0.48 mmol) o] B A EE&

AR o, XRDE -4 ¢k A7} o] 13 &4 o] BaCO: Y& &2l 8l th AF-&-¢
A FhERR AL GEA) BgS 7)E o0 2 A AR FEL 9690 T}, o] =
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