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2 4ozl gf od] 234 poly(glycidyl nitrate) (PGN) #| % 24 A (reaction
calorimeter, RC-1, Mettler) & ©] &3} #43} ®in (activated monomer; AM) &% uls
o2 AFsigeh oul F3H PGN AzxE 2 L Q2234 oA CHCL, Svld) 2g&09
BF;-0(C,Hs),9} 1,4-butanediol 3l @ekddl glycidyl nitrate (GN)& 9A 3 L2 %9)3)
= AM ¥log =% “’}8% Aedatdch @eka GN3t din] 34 PGN A %A 9 liﬂ'%q‘-']
Well A vhe-d (4 H)& £33 A7} z}zh 615 keal/mol, 604 keal/molo]ith. o)et 7 whe
g El &£ pilot plant FEo|Me) bdd wkezd A @ whez7 Ao f43514 AleH
ot}

ABSTRACT: Energetic poly(glycidyl nitrate) (PGN) prepolymer was investigated with the
reaction calorimeter (RC-1, Mettler) by activated monomer (AM) polymerization. AM
polymerization method has been excuted with precisely controlled feed of glycidyl nitrate
(GN) to reaction calorimeter (2 L) in the presence of complex state catalyst generated by
BF;-0O(C,Hs), and 1,4-butanediol (BD) in CH,Cl,. The heat of reaction (4 H,) for monomer
GN and prepolymer PGN were identified 604 kcal/mol and 615 kcal/mol in mixture solu-
tions, respectively. The use of these parameters may lead to an improved and “safer” prepa-
ration of the reactions on a pilot plant scale.
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M = tive)e] gt Zte EHHE 3HEE lq Jﬁiii
GAP9] Alx= GAE ol ME =
ol 7] stako] ZOe AFAE B3I 3ot So A th= epichlorohydrin (ECH)& ¢fo}& 7H@ %%
23 APA 2L azide?] (-N)E 63 glycidyl Rt 3, Add oy A (prepolymer) &
azide polymer (GAP), nitrate?] (-ONO,) & %45 azidedtsl= 2R o2 AFHYG?
poly{glycidyl nitrate) (PGN) 2] oxirane ol v ECHE JE=Zsl 4"
3 Arh "WEn Aok Azider|E T4 glycidyl nitrate (GN) 2] o] 7] 3 whg-o] 44 E
glycidyl azide (GA)& 959 AFd digd 7= (dH)E & (negative)o] & 72z, PGNe

oo A21d AlE 19979 14

4 %% activated monomer (AM)2] &3 ¥ e



GN BLOCK DIAGRAM

60% HNOJ
KNO3

Row Materiol Charge
K-108

COOLING AND MIXING
ECi! TEWP - 00
F-158A
FEED TINE < 2 142 1
REACHON
TEME . O°C

HOLDING AND MIXENG

20% MeOH TEMP . O'C

F--1088

FEED TIME - 4 HR

EXCESS HNOJ DESTRUCTION
TEMP : 0C

| I

Figure 1. Block diagram of GN production.
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Figure 2. Block diagram of PGN production.
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Figure 3. Typical GC chromatograph of 1-NCPO.
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Figure 4. Typical GC chromatograph of GN.
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A=A &H dH FEAYA Poly(glycidyl nitrate) Az FAH A A+

Table 1. Thermodynamic Parameters of 1-NCPO
and GN
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Figure 5. Reactor temperature and heat flow vs.
reaction time for GN.
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Table 3. Properties of PGN Prepolymer

properties of PGN scale-up  Lab. scale
molecular weight (M,,) by GPC 4600-4900 1800-3000
polydispersity 1.45-1.56 1.3-1.6
density (g/cc) 1.43 1.43
d?composmon by DSC, 10 C/min ~194 188
()

OH index (eq/kg) 0.58-0.63  0.67-0.80
glﬂass transition temperature, Tg 34 39
()

vacuum thermal stability (cc/g) 04 0.4
impact sensitivity (kJ) 25 25
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'"H-NMR spectrum of PGN prepolymer in CDCl;.
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