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HPLC Wl & T X3 25 o fit A /) 2-f 56 — % ik
(2-NDPA) K H 4 f## 7= ¥, MacCrehan Fi1 Bedner
2 (O P O €0 B R B A A R VK E R I E TR T
25700 R 24 v T8 2R SR b R o R Y R e
NG FIHi & # N-filf 3£ — % e ( N-NDPA) , Boers #
Klerk" JR Al HPLC il % T % 5 7 — % i ( DPA) Fl
IN-F ST i 35 28 e ( N-MINA) B AR A6 77 0 1Y 5 52
SR, NEPE HE i 5 v n] 32 B8 41 43 22, 42 U ok 19 7 W
B B4 AR — Bl J5 3 N BB AT 3 B8 1 1 0 21
O34 ORI Ok IR B, b b, AR BF 5 43 B
HPLC 1 GC J5 i, % NEPE HE k) /3 2 JL 5 T — 4
(HTPB) #J)z/ =70 L N ik (EPDM) 45 4 % D25
FEAR VRS B2 5 ] R EEAT R AL o AT = A AT . Xt
FHESR TS T ol Em(NG) [T =B =M
B2 WR (BTTN) DL K Dy Re Bl AD , 1 F VAR €633 43 5 0F:
FH 2R ARG 5 2 k5 % T ROAH (3%, 58 A A 0 25 S
T3 | P AR 5 R AR 1 1 SR 58 TR R (DOS)
MR GC 47/ i o

2 XBWES

2.1 UERFIWEH

5% [ IR 4 i (Waters, USA) 2y Fl 2695 7 i 20
FEATEAL (HPLC) , 2996 — 1) 48 B 41) 28 A0 A6 0 4% , K6
WP 230 nm, 35 HE 2 DE-613 JIK £ 0 B e I
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NEPE #fie 5 /41 )2 / 4 342 50 T B 21 43 /€ ik o3 #

VSRR B 1 mL - min T EREARL 10 ul.

H A & H: (Shimadzu, Japan) 4 & GC-17A S A
g L (GC), R Al 5% SE-30 3E B IH 5T 4%
(1.5 mx @3 mm), S AL B 280 °C, #: i 0 IR i
200 °C, %% 2 min, 480 °C - min ™' F} & 3 = M U575
PP FH B 2 260 °C, R 8 min, A WA, W
40 mL - min ™" AR I 28 7E 270 CHR I, i
FEIAFLO0.6 ~ 0.8 plL,
2.2 HREERNE

W B ) £ F IR 7 R Y NEPE 3 51 /) J2 /
o PR R ARG S5 I (D25 mm x25 mm) By HEFE ] |
B2 A ARJERES, Y1 10 mm x 1 mm x1 mm
MU %%, FRECHERERIZM 25 0.3 ~0.4 g (M =
0.0001 g),fik A 50 mL H.2& =, mA 25 mL H
FER 16 h DL b, PRI E 50 mL 55
H, T R A = AR R R 5 g DL BRI TR A
BRI, a2 . OB WREERE S R
4E HPLC o &, 15 I FE 5 = AN 405 19 o % 04, F A IE
iR 3k o

HPLC & FI4ef )2 A2 $ZR R 25 miL (&R
R o1 =& e/ LG, P e, Hop
A TR) 32 AR i

GC W& F 0y B A B R Y 20 mL 4 F e v U
Bt 16 h DL b BREEE R B A AR IE -+ U (C14)
Bea iE -+ /\BE(C18) . W2 M FER & GC &%
Bl AR IR T 8

3 GRS

3.1 KIGHKMERE
3.1.1 BiEsBERRRE

K GC HPLC J7 % b b ilb 47 40 B8 25 S R 1
GC 1k 750 3 FHAS [] 1) €5 335 Uk B 2% A0 0 4 o i2E 47 43
B AEBR AR EE (180 °C) AL IR (150 °C) T HiE
M NG A1 BTTN, SR & 7 T i vk 7 5 i <AL i
AN E TR B R AD R DOS, H 8 A [ B 4 32 %
FAASTR A P, B B A BBl . GC 4 B € 33 & AL 15
To HPLC J7 3 AL # N 2647 43 55, Al R B A 0 NG
BTTN F1 AD, & 1 %5 oy ] 5., {H A F I 2] 2y g Bh 7
DOS, T NG .BTTN FIl AD & #E #7119 40 43 , 76 &
B EREAFAE , i DOS B4 24/ fERmIE T
BOMF e, B A HPLC 75 3 R B E NG BTTN
il AD, GC )7 FHi %0 & DOS,
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Fig. 1 Chromatograms of NG, BTTN, AD and DOS in

supernatate of liner separated by GC

3.1.2 HPLC &g 5imahtHiLF

TE A AR I SR A €8 3 A C18 NH, 1 & 2R
T 0 B I AT AT {6 3 A DE613, B 25 B
57K [6] He R & W R VE S it sh AR T 50 . 45 R 3R
W, R C18 Fil NH, #F, &4 Bk i 22, A
AD T 5B H 5408, T AN A AN Re AT B T
¥ DE613 41, H i i A, NG \BTTN (AD =4~4
Gy B RCR BT, B i WK 2, Bk £ DE613
FE, F I 3 A Dy g B 2R A
3.1.3 REUEFERE

TN 2 5 BT 4 SR UE G, 0 A R 1 DU 2H 43
3 BRI O, PRI i 2 14 IO 700 6 I 7 45 2R 1 5%
W o BT VB RN A 190 B, R AL R
fitt /NGy ¥4 53 IR B RS = 4y TR K . B T NEPE
eI 55 43 F B A Rk SR AR, #F )2 HTPB R
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P , 26 02 D EPDM TR 550 14 18 A D0 AT B R 22501
DRI T 328 3ok 5 A K S 36 R i i 1 7 o 6 NG BTTN
AD F1 DOS 3 5 i T H A i W e L O = e
S P e S R R A T S, v P A 2 D R 3
PR X T W0 3 20 B A e Ak, — R W el TR
O . 203 25 mL Ry B R A #
PRSI 24 h AT IS O, 42/ 90 TR 1. SR
AR, AR A E AR ot el = S o P TR AOR R
17T 5 £ P I v o B RIOR e, A J2 A B b A O 3
I, S AT WA A 246 382 A T 368 5 790 o T8 K 40 4 X
W% G5 IR D0 B (3 o B RCR , 1 AT WA
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IZ BRI BT HPLC 23, — S FH e 152 1 45l
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Fig.2 Chromatogram of NG,BTTN ,and AD in supernatate of
propellant separated by HPLC

R RSR[50 P A9 ¥ kSR

Table 1 Swelling effects of the samples in different solvents
1/1CHCI, 1/1CHCl,
samples CH,Cl,/CHCI; CH,CN CH,0OH JCH,CN ~/CH,OH
propellant  better yes good good good
liner better no shrinking - good yes
insulation  yes no no yes no

3.1.4 REAFEMEHERE

3 T 300 R R TR I RN 70 °C [l 3aE 9 5 ik ok
FriE Mo o S B, 25 R 3R] R I R OR B0
AR AN @I E 5 T 70 °C BRI J5 ¥k, A
— BEOR AL I3 IR SR B R, S M 1 I 4 03, LI R
Wi NG i 2 4528, SO E TR o PR A 3=
LSBT R 418 o

X RV T R SRR AR R AT TR R . A
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IO e B B [ R B 0 25 00, 78 RS B3 45 10 R
W NG BTTN (AD & &, I 5 4 i 7 F 4t 2 v 52 B
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Fig. 3  The three dimensional chromatogram of eluent time,
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wavelength and absorbency of ultraviolet for NG,BTTN ,and AD
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3.3 NELRHH

T A T SR E AR DL R AR
T, B g HESE DR $2 AL o 2 A B2 e B 41 4 g I3
— AL 25 RAR XA . AN n] E R L B i ) 5
T P14 A 1, 26 43 L A 50 S AR 23 1) 5 82 28 o 1 e, 16
W S RSS2 M B AETE 10 o DA AT 22 o AH 0L 2 43 45 SR wT
DL, DR B 13T 5 Lb fil R 1 A 3 A% 5 O B A
JEXF AD £ 2= A 5 BAEH, K AD %tmﬁwd)ﬁ

AR E RS GPRERPEROATE HEE
AEH Do wiF = i 5 DOS KWT’ELMUEF'D’%%

r“JQé,J:'EF ¥, HE 5O, 3% 5 LLRT A 5 L
PEGEE—80" L XA AR S IR O 4 32 SE 1K EPDM B kf
JEIEA HTPB AR B AR I B2

&2 HPLC ll%E NG BTTN AD il GC Jlll & DOS J5 i %
Table 2 The precision of the methods for quantitative analysis
of NG,BTTN,AD by HPLC and DOS by GC

components  X/% X/% S/% C,/%
NG ?5? ?;Si ?:;g ?:g? 5.90 0.15 2.54
sn B 0 0 e
A 05 oms osn oag 0745 0013 174

.41 1.32 1.31 1.28
DOs .21 1.20 1.31 1.34 1.290.065 2.04

RGN

%3 HPLC i NG .BTTN AD Hil GC {ll 5 DOS J7 ¥ 1 ¥
Table 3 The accuracy of the methods for quantitative analysis
of NG,BTTN,AD by HPLC and DOS by GC

components  R/% R/%
NG 97.5 89.5 97.3 98.6 93.8 87.8 94.1
BTTN 91.6 87.0 93.3 86.9 88.9 94.0 90.3
AD 92.7 91.6 92.7 92.5 93.3 94.5 92.4
DOS 99.8 96.9 98.3 102.8 91.5 - 97.9

% 4 NEPE #fEF 500k 422 5 1 il 88 41 43 & 1 0 — Ak DU e 45 2R
Table 4

Normalized results of the migrating components in
the interface of NEPE propellant

samples NG BTTN AD DOS
propellant( body) 1.00 1.00 1.00 -
propellant(interface)  0.96 0.94 0.94 -
liner 0.20 0.19 2.65 1.00
insulation 0.02 0.01 0.53 0.27
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Quantitative Analysis of Migrating Components in Interface of NEPE Propellant/Liner /Insulation

HUANG Zhi-ping, TAN Li-min, CAO Qing-wei, MA Xin-gang
(The 42nd Institute of the Fourth Academy of CASC, Xiangfan 441003, China)

Abstract: The main migrating components in the interfaces of standard @25 mm cylinder samples of nitrate ester plasticized
polyether (NEPE) based propellant/hydroxyl terminated polybutadiene (HTPB) based liner/ethylene-propylene-diene terpolymer
(EPDM) based insulation were quantified by using high performance liquid chromatography (HPLC) and gas chromatography
(GC). The results show that plasticizers of nitroglycerin (NG) and 1,2,4-butanetriol tri-nitrate (BTTN ), as well as function
reagent of AD,which are the main components migrating in the interface,are separated well simultaneously by HPLC,while plasti-
cizer of dioctyl sebacate( DOS) is only found by GC. The recovery ratios of the established HPLC method for determination of
NG,BTTN and AD,and GC method for determination of DOS are more than 90% , and the coefficients of variation are less than
6% for these components in the liner. The precision and accuracy of the methods are satisfied for common determination. The
results show that NG,BTTN and AD in the propellant can migrate to the liner and insulation with more content in the liner,while
AD migrates more obviously than NG and BTTN,and AD even concentrates in the liner. DOS in the liner only migrates to the
insulation, not to the propellant.

Key words: polymer chemistry; NEPE propellant; interface; migration; quantitative analysis; high performance liquid chromatog-

raphy (HPLC) ; gas chromatography( GC)
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