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2 ZBWEHS

2.1 KFEME

Angilent 1260 /& &5 AH (@ 354, f2 45 G1311C Iy
JuBREEIE , G1316A fHIRAE A, G1315D 4 45 [4 41
Kl 4% G1329B H s #E 2%, HP B.04.05 MR{L2% T
fEuk  liA C18 @ i% 4 (250 mmx4.6 mm,5 um);
MR8 -FEH] 2 437 K F, 43 $E 77 0. 02 mg; THERMO
7148 BB 4K AL ; & Elmasonic 75 i 7 4b 2 45 ;
0.45 pum jFEME; 100 mL FRARZ A & (A 97%) o

NG (Eagal) A st m REEHE A R A A 5 N6
(ARl , )" ARG R B A R A R B R (i
afi) Aot E R B A R A WEE (A Frsh) AR
JCREF R AR A W BaiK (A H ), PBX JEZ
(AT
2.2 ARKRKE S

K BRI — 2 FE 9 PETN 2 LA DL 28 5 1 Ak 24
By PBX #EZ5 (K5 #H 2 0.2 mg) T 100 mL 253+,
AGHT o NG R R m AR L T2 2 em Ak, R
FH R 75 0 %35 #% l Bh s i AN 20 F 30 min, # 8 i W e
TERTESR. AL IERSE G 225 mL iR
#H
2.3 ®ifEHG

% FE . SB-C18 {2 3% £ (250 mm x4. 6 mm,
5 wm) FEiR 30 °C; SFREAFRS pl; s 1.0 mL - min™';
Rl K 225 nmy SN AHSR FH oo s AR R, A M
J NGB AH K PR B E] 2 6.0 min,

3 &R5R

3.1 BESBEEENERE
3.1.1 mEHm®E

0 T A S A3 B Y G A o SO € PR
P14 D B (L3 5 I [ A i 304 B0 5 A P 7K P 34
SRITHE K . AL Hilmi 88 Ak TH C18 #F, KA
) - MR B R kR ik Ik R C18
FEFOR HEAE 23 8 AR PBX o PETN, 5 R AN 1 iR,

Hi &1 AT R0, 7 C18 A FIR e AE | PETN AR REAS
PRI 4y B AR B, HLIE 27 £, #F nT DL /E PBX
H PETN (1943 254 o BAE T C18 A 45 31 (1Y €033 i 11 2R
BT EAE . UL, SN AR AR RO 1 B R I B AR
BIROCR [R5 0 e 3 A Y A | S 2 S 0 A
C18 a3tk
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JEIEEE AN X (FEIE 200 nm) , ZNEAE UV Kl 3% T
WO AR T B AN, B S S I, G HE A 75 T A%
T DR A 0 - AR v R AR S A

G AR T g 25 A5 K, R Tl A VR A BT I BEOR
BESH BT 40 B 1. 00 mm’ B UKL 5 A G AR E DR 22 A
1.17% FFE$) 0.22% 5 B Hr B HETREAS 2] T K
RO, R, B S06F ootk PBX B9 AR 40 /)N J00k: 5 iR 17

3.2 BAEFGHRERE
3.2.1 HmuErabiE il

&I (200£5) mg BIFREEL IR, 200 PR EC 6 R
ZAL PR R PBX AR &L T 100 mL i H, H 4
WIS R A R 2.3 W WY SR AR BEAE 2 AT, O
AR T ERCH 2 DS R, B 6 DRE Y (i 45
RE SRR ARG HE S b PETN B9 5T & 1 2r & &
[ H IR PBX R BY JT BT 4L 1.00 mm’” () FORARFE
at, BRHR 6 YRR A AT AT S0, T AR A R AN 1 R

HIZE 1 AT, K R PBX B A, I 45 25 R

1 AT Ab s O SE G 45 5 R

PBX KE 24 Bk & A1 o REXE 25, S8 A 0 TR 255
[ s, 5000 ) e R E: 2 B e 201 G 45 R A B R
AR G e 4z o B ok o PRIl , A5 i Ak 2 I 5 SR R
P T IE AR R Al AR T 500 TP B A i B T
I PFRFEAT IS S A o MR VRO (5 1 AR B T A4 R
BeARmpa], 2547 7 16 h(FFE L % — %) M 40 h (i E
HER WU AR R L, BRSO T 4R 5 A AT
A I 1) FH VE I B4 fie A 9 BRI )

Table 1 Influence of the sample treat method on the experiment results
state time/h PETN/% average/% s/% RSD /%
slice 16 78.70, 80.50, 80.10, 78.10, 79.60, 80.10 79.52 0.93 1.17
slice 40 80.72, 80.67, 80.48, 80.42, 80.70, 80.50 80.58 0.13 0.16
1.00 mm?® granule 16 80.61, 80.72, 80.89, 80.76, 80.49, 80.42 80.65 0.18 0.22
1.00 mm?® granule 40 80.68, 80.66, 80.73, 80.56, 80.71, 80.70 80.67 0.06 0.08

Note: s is standard deviation; RSD is relative standard deviation.

REHCA 1 s 2 R T DL BRI S B A
RS/ G OB T 16 h 56 ) 40 h,
T B 45 S0 X 5 22 4 R A RO
i ORI 6 B 16, T 52 HE AR O 22 75
B 1.17% 5 I BER S8 8 40h 5 0 A 45
(W SR T 1. 06% , TS HHT R B G 22 0 T B
T1.01% . AT KRR 50 LA BORL I L R 16
FIFEFRE 40 h 97 4 2 2% (U470, 02% , T 4 HE A XS
PR R 22 WL (LT 0. 14% , 10 16 h A FEIF (A EL 2
T RLRERE B SE AR £ % IR A 0 i 52 2 T
RSP AR T B BRI 16 h
3.2.2 HEBHRE

HEBE(1005) mg (i B 6 R, 45 5 0 6 4
PEX FE 4T 100 mL 28 BIrT, H 2 5 5 2 R
2.3 WS A ST A PR RE 0T, 5 $0 0 I 06 7 o L —
DB HRE A 6 IFRIAY €45 52 RS IR
fhot PETN 9 JCEFT 40 2Bt B J8(20025) (30045,
(4005 ,(500£5) mg b 1 R 45 1 BE 4052 6
B R4 2 PR

WA 2 FTLATR 1, 75 (100 ~500) g ff 7 b A
P, T2 P B2 R R 6222 A, TS
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PR N 200 mg B8 K E 500 mg j5,RSD (U T[T
0.05% , BIFE A i X i I 25 SR s AN K. 28T g
AR %) 3 fe 6 P DA B S5 3 1 22 4k i o e 4 B
miE i 200 mg,

]2 BRI LI R Y 5
Table 2 Influence of the sample mass on the experiment re-

sults

mass . o average s RSD
/mg mass fraction of PETN/% % R

100 81.00, 80.74, 80.70, 80.70, 80.50, 80.76 80.73 0.16 0.20
200 80.72, 80.67, 80.48, 80.42, 80.70, 80.50 80.58 0.13 0.16
300 80.82, 80.61, 80.56, 80.66, 80.36, 80.51 80.59 0.15 0.19
400 80.72, 80.52, 80.64, 80.62, 80.70, 80.74 80.66 0.08 0.10
500 80.74, 80.70, 81.73, 80.72, 80.52, 81.60 80.67 0.09 0.11

3.2.3 BHAMWE

IR (200+5) mg [ FREEE [H, 20 B AR HC 6 A
PBX A4 T 100 mL 25, FTHY M8 il Jo R ¢, R
F1 2.3 B B9S2 56 A5 PR HE AR 2 BT, 53 1 A TR) 69 7 15 TS
Hil— S HHE R 6 DM @Ik 45 R 5 S R L
ARAFFE AR PETN A9 F 0 & 4, IR AR 45 R 413K 3 o,

L
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F1E 3 Al A o 9 SR I, DA PETIN 25
O EEALR 41.46% , 38 AR T8 1 205 A v 5
f 4 2R, O AP I 4 SR A A X A o R 22 Ok
10% o A T HEBR PRARBE R R 5 B0 e A O 58 4

B R R A 2 100 mg JEAT A5, I A 45 2R 4 B K
T AR TS (E . I, AT 2 R il v R A
AERFiZ AR PBX H i PETN A3 AL AR IR S, AR 15 1 45
I R,

R3O SR AE R R
Table 3 Influence of the solvent on the experiment results
solvent mass/mg mass fraction of PETN/% average/% /% RSD /%
200 44.43,37.91, 35.81,41.62, 41.96, 47.06 41.46 4.12 9.94
methyl alcohol
100 38.10, 36.16, 36.28, 33.19, 35.68, 39.16 36.41 2.04 5.60
. 200 80.72, 80.67, 80.48, 80.42, 80.70, 80.50 80.58 0.13 0.16
acetonitrile
100 81.00, 80.74, 80.70, 80.70, 80.50, 80.76 80.73 0.16 0.20

3.3 AEEER
3.3.1 Z£ESeHE

2 2.2 FEWIC ) 20 TR, TC AN W) vk BE 1 R 91 A
TAEW, 7E 2.3 W 3% 2T, 8 0 1 47 1) B 1> vk i
FRE TAEWCF-ATHERE 2 IR LA 2 YRR A5 3] (1% 0 T FR
(mAu - s) 1708 R G AR BR , 45 b 1 FF 1Y BTt Tk B
(mg - mL™") Ak AR AR A7 26 M 810, 2 A v i 6,
&l 4, &4 JH1L,75 0.8 ~4.0 mg - mL™' ,PETN AYI4
FS) SR (m) PRI 7 y=19.54m, 1%
Z B H0.9962 , T 160.8 ~2.0 mg - mL™" | PETN [y I [

8800

y=19.54m
78001 R = 0.9962 2
6800

5800
4800 >
3800 .

2800

1800 T - - - : . -
07 12 1.7 22 27 32 37 42
m/ mg-mL"

a. 0.8 ~4.0 mg- mL"™

S/ mAU-s

4800
4300
3800 4
3300 4

2800 >
2300 - /
1800 . .

07 09 11 13 15 17 19 21
m/mg-mL"

y=22.88m .
R =0.9994

S/mAU-s

b. 0.8 ~2.0 mg - mL"™'
4 RTA)HR E QG L PETN 2 Ho A 9 s o it 2%
Fig.4 Standard curves of PETN solution
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S Bia L mIH I 2h y=22.88m, X RECH
0.9994 , I AT 41,76 0.8 ~2.0 mg - mL™" {7 [l N
T B RISk A M

¥ 0.8 mg - mL™' () PETN 2 IR I 1% 4 i B ot
o Hr ik, #% 3 %15 M b (S/N) 35 A B
0.054 pg - mL™" 4% 10 {55 M b ( S/N) 35 e it
BRA 0.168 pg - mL™ o K H B AT B R AR, U A%
Tk RWUER o
3.3.2 [E¥EXRE

AERA A% LTI & p R 5 mL, 3k 6 4y, 43 5
A5 mL AN [al e B2 i PETN AR, 7E 2.3 TN 6
TSR #EAT A IR g, 0 04 T AR, AR i
SFOMAFE SR 45 R 0L 4, 3R 4 W] 0L, PETN ¥y [1]
WK 97.65% ~100.17% , RSD K 1.05% , [H it
5 ¥ N A B2 LA

R4 FEICRDE SR

Table 4 Results of recovery determining

added detected recovery average RSD
amount/mg amount/mg /% recovery/% /%
40.175 39.229 97.65
40.175 40.157 99.96
40.175 39.778 99.01

99.47 1.05
120.10 119.985 99.90
120.10 120.304 100.17
120.10 120.248 100.12

3.3.3 EEH%EE

PRI — AR & 8 4y, 5 2.2 RE S 28 B A 4%
FE VAT, R PETN & it 43 T 14 50 AH VA €0 3% 2F 47
AYAT L, ARAR Y PETN & b (0335 0 O B 1sF ] B2 AH X A o
W2, W3S,

bt A A 2016 & #24% %78 (686-691)
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®5 HEMELRSS
Table 5 Results of the reproducibility

parameter mass fraction of PETN/% average/% s/% RSD /%
content/% 80.44, 80.40, 80.46, 80.30, 80.47, 80.21, 80.21, 80.42 80.36 0.11 0.13
reservation time/min 4.391, 4.393, 4.391, 4.394, 4.392, 4.394, 4.392, 4.389 4.392 0.0017 0.04

HIZE 5 Al 41, PETN &5 & 52 52 M5 %2 45 2R (0 A1 X
PR 25400 0. 13 % , €0, 335 D O3 B IsF I 69 A 8 Ao o4 i
260 0.04% , W] PETN & & 73 BT (1% SR AR €0 38 12
HAMRGMEEZM,

4 0% ®

L3G 75 IEFRAE B RV OV ik ) ], B 20 8 I KE 2
Hh PETN & R 05 25 0« 6 ¥EZ5 85 4008 1.00 mm’
Ze A W UKL IS AR (200 £5) mg & T 100 mL 75 i
O OGRS A 30 min 247 i E SR E E A,
JH0.45 um SN U8, R 5T .

T8 ok S5 B VRAE €3 B T AR
SB-C18 a3k 41, Wi 3 A & iE /K AR B ke 70/30, i i
1.0 mL « min™" #REARL5 pl,

Wk 5k F S n] L PETN () A I B Sk
0.054 pg - mL™" ,7£0.8 ~2.0 mg - mL™" {13 [ 1 4&
PEXR R RAF, RPEM C RN 0.9994 , R ML E
i, H A PRI 2 SR Y R X A v e 25 AR T 0. 20% ,
By S B A3 AT I ] 6.0 min, 26 B Oy 3 P i A L AR
B, AU MR 2 Y AR R

Bk
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Determination of PETN Content in PBX by High Performance Liquid Chromatography

CHEN Ling'*, PANG Xiao-qing'’, ZHAO Ying-bin'* , ZHANG Yong'*
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. Energetic Materials Measurement and Evaluation Center of CAEP, Mianyang
621999, China)

Abstract: A selective and sensitive high performance liquid chromatography ( HPLC) was optimized for quantitative analysis of
pentaerythritol tetranitrate( PETN) based polymer bonder explosive (PBX) with conditions of SB-C18 column(4.5 mmx250 mm,
5 um), UV detector, mobile phase V(acetonitrile) : V(water)=70 : 30, flow rate of 1.0 mL - min~' and detection wavelength
225 nm. The influences of sample treat method, sample mass and solvent were studied. Results show that the relative standard de-
viation of reproducibility is 0.13% when PBX sample is cutted to granule (volume 1.0 mm?’, mass 200 mg) in 100 mL flask and
ultrarsonic dissolved 30 min by acetonitrile and then stands for 16 h. The detection limit for PETN is 0.054 pg - mL™" and there is a
good linear between the peak areas and the mass concentration of 0.8-2.0 mg - mL™" with linear correlation coefficients of 0.9994.
Key words: polymer bonder explosive ( PBX); pentaerythritol tetranitrate ( PETN ) ; high performance liquid chromatography
(HPLC)
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