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[Fig. 1] (57) Abstract: The present invention relates to a com-
position for a gas forming agent, to a gas forming agent
AR — A 03 using same and to an inflator comprising same. More
BB _ j1=H1=2A specifically, the present invention relates to: a composi-
€t 16 250 tion for a gas forming agent, the composition comprising
g 14 L EE 4 principal oxidising agent having a mean particle size
5 ) R 200 ... Of between 5 and 15 pm, a principal fuel, a combus-
g 12 L &  tion-rate-increasing fuel and a mixed catalyst having a
5 10 by f:. mean particle size of between 0.1 and 1 um; a gas form-
2 , ’ 150 5  ing agent using same; and an inflator comprising same.
S 68 - § When the present invention is employed, it is possible to
2 06 - V. 100 5 provide: a composition for a gas forming agent wherein
g ,’ :]’_ the oxygen balance is between -2 and -3%, the heat of
= 04 r 50 'F.!I'J:IJ combustion is no more than 700 kcal/kg, the combustion
o g L A temperature is no more than 2300 K, the amount of gas
2'= ket produced is no more than 30 moles/kg, the H,O content
Eﬁ 0 l I = ' -0 in the generated gas is no more than 49 percent by
0 20 40 60 80 100 volume, the N, content in the generated gas is at least 30
oD ) percent by volume, the combustion rate at 1000 psi is at
Al ZHtime , ms) least 18 mm/sec, and the combustion rate index is no
more than 0.5; and a gas forming agent using same.

AA ... Embodiment 3 DD ... Time (ms) (57) 8.9%A:

BB ... Existing product A EE ... Pressure (kPa) [CFHS & A%
CC ... Mass flow rate (g/ms)
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N FPI MO e
tr 29 29 @ ol

ol
e

(@)

0
N
2

(AN, Ammonium Nitrate) = 425 (KNO,)-> A A2 57
Pl A A Fol Ulslo] & 155 HF%0] o 5 & 7] ¥
LE 99072 7FASke] bk A =<l &, aibel A 25
5027FA] WAl A A AR FH (AN, Ammonium Nitrate) 3} A AHZH(KNO5) S
A4 fi}(Co—Crystallization)f\] 71 &, A4 X 5 (AN, Ammonium Nitrate) 2!
ANZFE(KNOy) ] F Tl o 5}04 T 828 505 Fw= 4 71ske]
AZ A7 o] %, ﬁmﬂﬂi H =710 A 14z -3 3L A=A A,
A7) 7P A A G 2wl A R W AN E Y
& A4 (Co-Crystallization) & H| 4] E g-A] Z] T,
271 i = B (Ball Mill), o] E 2] A ¥ (Attrition Mill) % H] =3 (Bead
Mill) o= ZF A i 3§ 5 U EAHMALBERN) 2] ALo] A (Sizer)E

o
s

o{‘ﬂ

Ny
T we m (i m

R ol
i

Bl
ir}q
o o

ol
o
OL

Aol 10} 25 S skl k2 A & A 2 ST,
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[55] <A A1 o] 3>

[56] 17 A A & 2 Eo] A

[57] = (Ball Mill), ©] E 2] A & (Atrrition Mill) 2 ¥ =" (Bead Mill) 5 &%
wafske], W d T 5 A 8l §1 714 4] (BCN, Basic Copper Nitrate)
46.4%F %, A4 F (AN, Ammonium Nitrate) 3.5% &%, 2 AHZ-H(KNO,)
0.65H%, WY 5% 5 WA 8umel A 2k+-o} = (GN, Guanidine Nitrate)
42.3% %%, 5= 8§ WA 12/me] 5-0}7) %= 8] E2}Z:(5-AT, 5-Aminotetrazole)
5.05 %%, B U 0.2 WA 0.8um<l 4F3}4 (Fe,05) 1.05 3%, 1 4 5= 0.2 WA
0.5¢m?] 7HE-= 2 (Carbon Black) 1.0 %% % H < 5 0.5 WA] 1.0pme!
Zh¢r 2~ H| o) 2] o] E (Ca-Stearate) 0.25 HF% = < 3s)o] 72 A A& 2 &5

Az 3} T
[58] 2371 A4FeF R F (AN, Ammonium Nitrate) % A AFZFE-(KNO;)-S 2 AR 5 3}
AR 23 A A Fifoll tslo] & 155F%0] 2T EHES &7 a1
RSP A 2R E 9F 9075 7t sto] b kAl =2l 5, adkeH A e E oF
KN

5027FA] WAl A A AR FH (AN, Ammonium Nitrate) 3 A AHZH(KNOs)S
5 A4 8} (Co-Crystallization)A] 71 5, A AR (AN, Ammonium Nitrate) %!
ANZF(KNO) F TFl tlsto] F-=roll & 22 505 F% = 716}
SA AT o] 5, A V2 HE A =710 WA 14mmE L3 8kl A2 A A,
}7) 7}/\1%@;(1]9_ Z A Eof| Aalobn i 9 AR
A A (Co-Crystallization) 3 Hl| 2] E%”\] At
[59] A7) 3 Q) 5= B ul(Ball Mill), ©) E 2] 4 ¥ (Attrition Mill) @ 1] =% (Bead
Mill) 50 2 7} *g—“% o 5.5} 3 wkH ZAHMALBERN)S] A}o] A (Sizer) S
AH85tol 2459
] Zp2db A A o] Al &
I Aol 13 ek S ao] bl AlE Ale ol
[62] <A A1 o] 4>
|
]

o %

OH

L7p A A & Ao Al

7] Ao 3014, 4714 A A2 (BCN, Basic Copper Nitrate) 46.3% %%,
Z2FF X 5 (AN, Ammonium Nitrate) 4.5% 5%, 2 AHZF(KNO;) 0.8 %,
A 4HoFL T (GN, Guanidine Nitrate) 38.4% %%, 5-0}1| \m B E2}£(5-AT,
5-Aminotetrazole) 8.0% &%, ++3}4 (Fe,0,) 1.0 %%, 7125 2 (Carbon Black)
0.8 H% X Zhg 2 Eold o] E(Ca-Stearate) 0.2 5 H %S £33k 51 &

A 91831, A ol 33} A3} A Sk,

[65] 2. 7 =vr A A o] A&

[66] Aol 13} 5 A3} A el lo] 72 E A A E A &3S T

[67] <21 Al o] 5>

[68] 17t A A & A F o] A&

[69] 71 ATl 3ol A, 714 A A2 (BCN, Basic Copper Nitrate) 42.5% &%,
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A2 Y F (AN, Ammonium Nitrate) 9.5% %%, AAHH(KNOs) 1.75 %%,
A 2ol ¥l (GN, Guanidine Nitrate) 39.15- %%, 5-0}0] = El| E 2} Z(5-AT,
5-Aminotetrazole) 3.0% &%, 4+ 314 (Fe,0,) 2.05 %, 7125 = (Carbon Black)
2.05F% 2 4t 2~ H o}l o] E(Ca-Stearate) 025 F% S 313 21-&
A Q) ataL=, A AT ol 33} 2 8tA A8

2. 7t Al A o] A&

Al o] 13 FAetA e sto] 72 A A E A 283 T

|
|
[72] <z A9l 6>
|
|

1 7P 2=ab A & Ao Alx

A7) 2 A o 304, 4714 A A2 (BCN, Basic Copper Nitrate) 46.13% %%,
A2 Y F (AN, Ammonium Nitrate) 5.1% %%, AAHEE(KNOs) 0.9 %%,
A AL o} 1 ¥l (GN, Guanidine Nitrate) 40.17% %%, 5-0} 7| ' Bl E €} (5-AT,
5-Aminotetrazole) 5.0% &%, 4+ 314 (Fe,0,) 1.0 %%, 7125 2 (Carbon Black)
1.05 %%, 297 2~ Bl o} 8] o] E(Ca-Stearate) 0.25 F% = < 33}al v}l T
0.5%F% & F7135F A= A Q) slare=, A A o 33 5 U sA A A5

2. 72 h A Al &

Al o] 13 FAetA e sto] 72 A A E A 283 T

|
|
[77] <A Aol 7>
|
|

L7t A A & A o] A E

7] A Ao 1ol A, 4714 A A2 (BCN, Basic Copper Nitrate) 38.0%5 %%,
A AFo} 1 ¥l (GN, Guanidine Nitrate) 41.25 %%, 5-0} 7] %= E] E 8}5(5-AT,
5-Aminotetrazole) 9.0% &%, +F3}4 (Fe,0,) 1.0 %%, 7125 2 (Carbon Black)
0.6 H%Z E33laL W Y= 8§ A 12umel A A} E H(NaNOs) 10.05F% X
HA Y= 0.5 WA 1.0gm?] 24 22 el o} &) ©] E(Ca-Stearate) 0.25 F %= 57131
AE A9 slars, A6 13} 5 U & A A A8 )

2. 7f=ur Al A o] A&

Al o] 13 FAetA e sto] 72 A A E A 283 T

|
|
[82] <A A1 o] 8>
|
|

172 A A & A o] Al

7] Ao 304, 4714 A A2 (BCN, Basic Copper Nitrate) 44.1% %%,
¥ 5 (AN, Ammonium Nitrate) 13.5% %%, LA F(KNO,) 2.45 F%,
o} ¥ (GN, Guanidine Nitrate) 31.3% %%, 23} 2 (Fe,0,) 1.05- %%,

Jé_

2=

O

2 (Carbon Black) 1.5 %% 2 H 4% 0.5 WA 1.0m<!

Zh g 2~ o} 2] ©] E(Ca-Stearate) 0.2% HF% 5 =33} 31, 5-0} 7| = H] E &} Z:(5-AT,
5-Aminotetrazole) T 210l M &= § W A] 12um<l T] A] Q] o} 1| =(DCDN,
Dicyandiamide) 6.0% &%= A&k 7S A 9] 3oL, A Al ¢ 33} & U3}

A AT

[85] 2 7t dr A A o] A%

AR
> T
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[86] Al o] 13 FAetA e sto] 72 A A E A 283 T
[87] <A A1 o] 9>
[88] 1 7= A A& 2 =
[89] 7] Ao 304, 4714 A A2 (BCN, Basic Copper Nitrate) 45.0% %%,
22X 5 (AN, Ammonium Nitrate) 10.5% %%, 2 AH-H(KNO,) 1.05 5%,
A 2F-0} L T (GN, Guanidine Nitrate) 34.4% %%, 418} (Fe,05) 1.05 %%,
7+HE= @ (Carbon Black) 1.05 %% 2 Z-¢ 2~ H| o} &) o] E (Ca-Stearate) 0.2 F% =
&3}3) a1, 5-0} 1] B E 2} 22(5-AT, 5-Aminotetrazole) U] A1l 38 3¢ &= 8 1] %]
12/me1 A ekHl (Melamine) 6.05 #F %S &35 A5 A 9] 3t 2 A of 33}
At A A Al
[90] 2. 7bz=dr Al o] Az
[91] Al o] 13 FAetA e sto] 72 A A E A 283 T
[92]
[93] 31
[Table 1]
A8 AT el 1A A8+ AT el 1A
9ol A AF8- 9ol| A A-&H
Ao W= Ao W=
714 5~84m AP E(GN) [5~8um
A2 (BCN)
NH.NO; 2 KNO;  [10~14xm 5-0}v) B E &} Z5( |8~12um
o] Adst FH 5-AT)
NaNO; 8~12/m A QFE] o} ] =(D [8~124m
CDA)
Fe,0, 0.2~0.8m i) 8~12um
7HEE 0.2~0.5¢m Ednty 0.5~1.0¢m
ZHolg o] E
[94]
[95] <H 9 1>
[96] HAA Q=7 6um?l $17143 A A2 (BCN, Basic Copper Nitrate) 43.1% %% 2
B P = 6umel Ao ©l(GN, Guanidine Nitrate) 56.9% 3 %5 23170l A
L38O & T AR 1% 1.8g/ce ©]7, 217 6mm, 4 ©] 80mm2]
2 E W= (Strand) = A G 3} 31 o}
[97] <H| wl of 2>
(98] A7) Bl ale] 194, HA =7 22imQ1 47143 A AF-2](BCN, Basic Copper
Nitrate) & H 74 57} 27um¢l 2 Akl W (GN, Guanidine Nitrate)= A}-8-3F

10
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[99]
[100]

[101]
[102]

[103]
[104]

[105]
[106]

[107]

[108]

[109]

[110]

AL A9 8karti=, vt 13} 5 U3} A 2 A3 T

<H] o] 3>

B (Ball Mill), ©] E 2] 4 (Atrrition Mill) 2 1] = (Bead Mill) & O
wafske], W d T 5 A 8l §1 714 4] (BCN, Basic Copper Nitrate)
4875 F %, ¥ P 5 5 WA 8uml A A4E7-oF L T (GN, Guanidine Nitrate)
4335 %% 2 HF A= 8 WA 12umO] 5-0}v] -] E&}(5-AT, 5-Aminotetrazole)
8.0%F% = £33l 7R A 8 2 E-S Al xS

<[l 4>

B (Ball Mill), ©] E 2] 4 (Atrrition Mill) 2 1] = (Bead Mill) & O
wafske], W d T 5 A 8l §1 714 4] (BCN, Basic Copper Nitrate)
4825 F%, ¥ P 5 5 WA 8umQl A AE7-oF L T (GN, Guanidine Nitrate)
4295 %% 2 HF A= 8§ WA 12umO] 5-0}v] -] E&}(5-AT, 5-Aminotetrazole)
7.9%5 %%, Y = 2.5umC! 2F8} A (Fe,0,) 1.05 %% 2 Z 5810 7F20- A A&
=S AxsS

<]l o] 5>

7] vl 3o 40| M, A7) A7 HHE Q1R 2.5mQ) A8} (Fe,0s) th Aol 0.24me]
2Fehd (Fe,0s) 1.05 3% 571k A& A 9] 3131+, v 2l o] 49} & A3} A|
A8 T

<213 o>

Hlate] 1 W A] 59 24, AR F A& 81719 322 2 3E 300 Ve AL
Aol 1] 98] 24, o] 24 A ES A R AN AF 3879 &

40l YER ST

)

EE bl E 2dES
A E

H
A4 Aol & Ard AR Uie gho i ALts)

AEAA AW U9 b A S A FA 8kl
7] Ang A S a71e] ot 16 o8 Aska, 24w
Tp2 YAl R=AP] W} AR E T, 7] RE ARSI A B
PE el ne ¢4 AAEEASE YERITE 7] R=AP ] logE ¢ 8 317
528}2] 1722F 68atmol A 200atm7b4] 9F S WA A el srs =
logRoll 2 logPe] A M 1ol 7] &7 3o AALEAF 0 T3]

:

X’

logR=logA+nlogP
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[111]

[112] )
[Table 2]
HUE 2 %) | ¥ Y E(um)

H]lof| 1 H| ulof 2

BCN 43.1 6 22
Guanidine Nitrate [56.9 6 27
1000psioll A 9] €14~ < 5 (mm/sec) 7.4 6.3

[113]

[114] %3
[Table 3]
Ad(slF e vl 3 W] o] 4 NECE
%)
BCN 48.7 48.2 48.2
GN 433 42.9 42.9
5-AT 8.0 7.9 7.9
Fe203(2.5.m) - 1.0 -
Fe203(0.2xm) - - 1.0
1000psi©ll A 2] 11.2 12.1 16.5
1 24 5 (mm/sec)

[115]

[116] 34
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[Table 4]
ARG (EH | AA (AR AR AR (AR DA (AR AA (A A]
o %) off 1 |el2 (o3 a4 |o]5 o6 |7 |8 [o9
o1 7)1 A 482 |44.4 |464 463 |42.5 |46.13 [38.0 |44.1 [45.0
A B
CN)
NH,NO; - 8.1 3.5 4.5 9.5 5.1 - 13.5 |10.5
KNO; - 0.9 0.6 0.8 1.7 0.9 - 2.4 1.9
NaNO; - - - - - - 10.0 |- -
AxkolY] 1429 |36.1 423 [38.4  |39.1 [40.17 |41.2 |31.3 |34.4
H(GN)
5-0lu €] 7.9 8.0 5.0 8.0 3.0 5.0 9.0 - -
E}£(5-A
T)
YA et o} |- - - - - - - 6.0 |-
1] =(DCDA
)
EIR=IR]] - - - - - - - - 6.0
FHEE& 0.5 1.5 1.0 0.8 2.0 1.0 0.6 1.5 1.0
Fe,0; 0.5 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0
e - - 0.2 0.2 02 0.2 0.2 02 0.2
22| o} o]
\=3
vl B (PVA |- - - - - 0.5 |- - -
, -Starch)
AE=%) (100 [100 [100 [100 [100 [100 [100 [100 |100
A2 0.]-3.0  |-2.00 |-2.66 |-2.67 |-2.57 |-2.63 |-2.68 |-2.62 |-2.66
B.,%)
ALATF(ke|631  [674 |643  |651 |654 |652 |651 654 |610
al/kg)
AALTE(K)[2130 (2238 (2137 (2182 2135 [2160 [2166 |2114 |1945
7F2~%(@mole|30.11 30.05 [30.01 [30.3 |30.6 (30 30.04 (30 30.05




14

WO 2012/153974 PCT/KR2012/003611
s/kg)
T571(H,0 |46.8 [48.5 482 [47.6 |48.6 |48.4 |45.1 [49.0 [48.8
)i-3%

N3 % (343 (33.6 (327 340 |31.4 |32.3 359 (309 |[31.2

A S (m [18.05 |23.5 [183 [23.5 [18.5 |25.5 [23.3 [18.2 |18.5

m/sec)

4 0.39 10.34 036 1048 (041 10.39 (049 |0.46 |0.45
A& EA]

.

Z=

[117]

[118] 2 A of 39] 7 AN A8 2 A &S 1] 1.8g/ce 017, A7 6mm, 7
1.8mme] A Fe) 2 A2 F o] & Q1 Feolelo] Yol BN H5g
=438t o, 7 AveE 21 7 50 eI

[119]

[120] %5
[Table 5]

1 Hhbar) |® Sk (bar) B 319k (Fh2 B A= |2HE F 27
A ZHm (%) 7h2amE g A T
S) ms)

2l Ale) 31137 2 67.2 75% 3.09

71EAE |300 2.01 64.4 70~75% 3.4~3.7

A

[121]

[122]  Hlalof] 1 WA 58] ZAES 5 F A A5E00 18mm/secoll W] XA 53} o,
vl o) 19] F Y =7 22me] 1714 A 4k-2](BCN, Basic Copper Nitrate) &
H P E7F 27ume) H Ao} ™ (GN, Guanidine Nitrate)©] B] L of] 20| 4 2}+2}
HAJEE 6= 2HA A 785, AAE5E7F7.4mm/secE HHEF] ©f
i et s

|
5-Aminotetrazole)©] 8% &% U] ¥ W, AE S 11.2mm/sec= U] 5718k,
HAFAE=7F2.5me] Fe,0; =F=w7F 158 % U] LHW dadee
12.1mm/sec 2 =74 ¥ v}, Yol 7 - JE=7F 2.5umS] Fe,0, thAloll =7}
0.2um?) Fe,0; 3w 7} 2 ¢hH W A H 7] 16.5mm/sec® =74 5 A
[123] Ao 1WA A A o] 99 A& 1e S A ol M o) o], 7p kA A &
25 F T Ugto] dAEE F7HIA R 2 5-ol] mH E g (5-AT,

5-Aminotetrazole, 2 2 $HeF 82.3%), T] A 9T o} 1| =(DCDA, Dicyandiamide,

H

b
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[124]

[125]

A4S 66.6%) 2 A (Melamine, 2 4 66.6%) 2 7H0] A7) 60%

o] 4l AAtyFFfr &4 o] 3 WA 95 FR 2 L5 51, 551 2 Fe,0, 2
7}EE ¥ (Carbon Black)©] ZH2F 0.5 WA] 2.0 %% 2 U 34 73 A &
A EES B 7 A % o] 30moles/kg ©]7d©] 3L, HO(g)el &r&Fo] A
72 o] 50439 9% o] B, H ANy FFo] A A 7h A 7] 3045-9]% o]
o] 9] o1, & AA2Fo] 700keal/kg ©] 3}, ¢ A5 7 2300K ©]3lo] Q). wEak
2 o] 1000psi(68atm) . = A7 G A ol A ST ALEHETF 57

18mm/sec ©], 8 AALLZLEX 57105 o] 82 A H AT

EG, Ao 35 o] &5t QlEEIolH & Al&ste] A& HAED A, =
1ol et = 1o o] /IZeoJH =M B 7|58 SHAR S 28,
Ul el A A 8= 2 51 9F2 0] 350bar?] 7] AR SE T} vl aLsle] # a1 g o]

140bar o] 3}l )1 &2 o] & A& 5= At

upe Ay A7) # At §Fe o] 140bar o] &t A -9 Q& o] & & E 4] (Closure) 2]
T 1.4mm, Y 354 (Diffuser)2] 775 1.2mm= & A 3}A| 7] = Fl o] 7153}t
ojof wpe} QlEFd o] H o] A FhAadte] =4 9 oA o] A7) 2H
1.9mmel 7] AA 2] 4] 440g ¥t} 160g0] A H 280g 0.2 A s} 2
dFst ® A EY OB E AT 5 AL
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AT

AbeA 2 A7 AAke] 35 WA 5

Aol 30 WA 505 F %, H A ’%P

A& 27 A8 2 WA 155 %%

F%7) ST, 7] FAEEA|, 5 s

Az HAYE7F5 WA 15umo] oL, 7] Eg+Euf o] HF =7}

0.1 WA 1umQl 7h2=rH B A -8 24 =

[ "3 2] fﬁﬁl?‘% 1011 o1 A, 7] T A A & 24 = F Tl T ek
2kt o] 205 F %ol oF = v e, 7]

=75 A 15me] AL ©

[7d7-8 1]

Do N
oﬁi O{N
QQ

of

_|_4

[ 18k 3] AT 20 QLo A, Ad7] RS A 7 A Aked

&
[ 7% 4] 7 10l Yol A, 7] AagE

[ 7% 5]

T A& A
773 6] a1l 2 OW F7) 7= AA R 2 = F Tl Yk,
Hhol L] 7} 55250 o) 32 U E3he = AL 5H OB Hh
72 A A E*ég
%87 7] A7 60 Yol A, 7] whelt) 7} EE v dta
a-2~BFx| 0l AL EAH O F Fl= VA A A | A E
[7d -3 8] 1ol Aol A, A7) ZE A A& 2B S Sl T,
HAAE=7F0.1 WA 1mel o] F A 7} 15 %% o] 82 1] Z e =
g5 on o tatAA g 2T,
goll Ao A, 7] o] A 7F 74 ZHot#o] EQI A&
o7 5]_ }/\HLxg ;q],Q_ }_/\é%
gF 1ol Qo] A, A7) 7 A A G A E-o] AFAT E o] 2
3%, A F o] 700kcal/kg ©]3F, A7} 2300K ©] 3,
72k o] 30moles/kg ©]7%, WA ¥ = 72 T H,09] $HEFol
4953119 o) o}, WA H = 7h2 T N, 9] o] 30%5-9]% o],

[ 7% 9]

o oo

[7d7-8 10]

= oo i o W
A oY e

A A7 1000psioll A1 18mm/sec 0]/ & She AA S X427}
05015 A& 7 0% B 7 A B A 2,
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[78 73} 11] AT 19 7P S A A G 2 =S AFESE] Al REHE
=1
[78 73} 12] AT 18] 7P R A A E AR sho] AlxE = QlEd ol H.
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[Fig. 1]
—4& A3
- -7|EX|EA
1.6 250
@
é 1.4
200 —~

D 1.2 o

9 ~

w -

= 1 150 ¥

S S

o 08 A

- )]

E o4 i

s 50 oI

i

ok 0.2

ot 0 0

!

20 40 60 80 100
Al ZHtime , ms)
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