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Eclipse XDB-C18 & ii% 1 (250 mm x 9.4 mm,
5.0 pm) 3 FBIAH : ViV, =50:50; 33 : 1.5 mL-min™';
R P K 0210 nmsAEIR 30 °Cs BEREIRRR . 0.25 mL.
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Fig.2 Preparative chromatograms of TEGDN sample, TEGDN
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Fig.4 Preparative chromatograms of TEGDN sample under

different injection volumes

3.2.3 BIEFRNEFIERIE

ST A B BEAEI ES - AE 210 nm TG ER A I
KWW, AR BF S8/ TEGDN RE S in A BT B T IR &
FrUEVE W, L 0~ 5 min 15 ~ 10 min [ {5 3% 2k B
L oy A A T A R R0~ 5 min Y
g R R E A I B .5 ~ 10 min (Y (835
VB W A% B 1Y 0 Aw [EL I HEAE 95.5% ~ 103.5%

Chinese Journal of Energetic Materials, Vol.27, No.6, 2019 (516—520)

PRI TE PO 5 ~ 10 min B9 638 BRI 17 8 635
i .
3.3 BFEILEH

IAR O VBRI VR YR R S € I 0 R I R
Wi R 2, 26 £ Na,CO, Fil NaHCO, J ik ¥E W I, CO,>
Fb HCO, Wik RE 135 , CO,* & 1t 55 44 B Asf ] 1 49 8
B HE IR TR AL - R B S ) RN B B S R B . AR
W% %8 T NaHCO, ¥ % 4 1.0 mmol-L™',Na,CO, ¥
FE4 58 2.8 mmol-L™",3.2 mmol-L™",3.6 mmol-L"i
XA B R, 25 A % B B 3.2 mmol - L7 Na,CO,
1.0 mmol-L" NaHCO, Ak e , 7T LUAE R IIE 7 5
JE 1) [R) B 448 0 0 B BsF ) o 53 A, 5 5% T IR R O T 4y
W14 0.5,0.7 F10.9 mL-min™ i (9 €4 35% 15 00, >4 0
0.5 mL-min™ B, 5108 B B ) A4S I T 3¢ 98 I it
0.9 mL-min™ B, BT A BB F7E 22 min P H & {H Br
5NO, Mo &K E, 4858, %P 0.7 mL-min™
Ry IR R 3K

AL B T s ST, BB IR A br v A TR
SR E 5 BR . B E S A, BT T SO, ,NO, T,
NO, ,PO,”,CI",Br , F il 7£ 28 min N 5¢ B 6 1 I ik
FNFEL S E jﬂT(ﬁFﬂf%%FﬁmﬁPEI’JI@%?XT&(WJE’J
SR BURR Sl K E AT A I, 2% B e B, 4l K rp A A
A E T

33 F
301
271
241
2.1
18
15

anions / us-cm’

0 5 10 15 20 25 30
t/ min

B 5 B iR S AR R B T il A

Fig.5 lonic chromatogram of anionic mixed standard solution
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Table 1 Regression equations, correlation coefficients, linear ranges, LODs and LOQs of 7 kinds of anions
. . . . . linear range LOD LOQ

anions regression equation correlation coefficient / wgemL / ngeml / geml
SO, Y=0.2027X-0.0101 0.9998 0.05-1.00 0.0027 0.0083
NO,~ Y=0.1545X-0.0164 0.9998 0.05-1.00 0.0071 0.0213
Cl- Y=0.2835X-0.0063 0.9998 0.05-1.00 0.0025 0.0080
Br~ Y=0.1144X+0.0063 0.9998 0.05-1.00 0.0100 0.0300

F~ Y=0.4254X+0.1909 0.9993 0.05-1.00 0.0026 0.0082
NO,~ Y=0.1815X-0.0019 0.9993 0.05-1.00 0.0071 0.0213
PO,* Y=0.0876X+0.0011 0.9999 0.05-1.00 0.0100 0.0300

3.4.2 BEERRE

P pg-mLT BB IR A bR e T AR W47 D
61,50, ,NO, ,NO, ,CI",Br ,F, PO, I i F 1
HOXE BR E R 2 0 R 1.7%, 1.6%, 1.6%, 1.7%,
1.5%,1.9%,1.6% , Ut B J7 1 (0 0RS % 1 R 4f .
3.43 EEHRKE

il % 6 0 ¢ I TEGDN B 5 (3%) % 9, #4700 5
Br,F,PO, KK, S0, ,NO, ,NO, , CI"I§ ifi £
AHH A bR A 22 20 90 1.5%,1.7%,1.6%,1.9%, 13 1]
75 W B I R
3.4.4  fnaxE R

76T 2 & B TEGDN BE 5 (3%) Fhoin A B B 1
TR A A R, ) B3 S WS, AT I E 3 IR, &
UL 2, R 2AH, 2 B 0F B s Bk
95.5% ~ 103.5% , AH XS A5 A 254 0.3% ~ 1.7% , Ut B
5 W T G B A

F2 A BT RIER RIS B bR i 25 (n=3)
Table 2

anions(n=3)

Recoveries and relative standard deviations of the

. background added detected recovery  RSD
anion / puge-mL™ /wg-mL™" /pgemLl™" /% ! %
SO, 0.198 0.2 0.401 101.5 1.3
NO,~ 0.302 0.2 0.506 102.0 1.7
CI- 0.108 0.2 0.303 97.5 0.8
Br~ - 0.2 0.193 96.5 0.8
F- - 0.2 0.191 95.5 0.3
NO,~ 0.132 0.2 0.326 97.0 0.5
PO, - 0.2 0.207 103.5 1.5
Note: “=" means undetected.

3.5 HmeynE
F AP bR 3 6 = Fl TEGDN B i #7700 5, 45
W3, TEGDN i = H B 5 MR fE— & &0 T

CHINESE JOURNAL OF ENERGETIC MATERIALS

AR M A K Pe GRS 17, 2%, 3R A 4 B R A R
JE PR 2,3, 4K TEGDN Ff i, Z% 5 SO, A NO, /]
fiE S U5 T 4 B IR R , NO,™ F1 CI B 1 Al A ok U8 T 1 Bt
RIR K AW bEalk = HEE . Ptk & s & b 3k B
el BB Ak R 5 R Al 4k Jr =X, AT RIS 2% R
L PR TEGDN 4l i |

+R 3 TEGDN LG E 45 #

Table 3 Determining results for TEGDN samples %
sample SO, NO,” F CI Br~ NO,” PO,* total anion
1* 0.063 0.089 - 0.039 - 0.053 - 0.244
2# 0.042 0.063 - 0.023 - 0.031 = 0.154
3# 0.040 0.060 - 0.022 - 0.026 - 0.148
Note: “-" means undetected
4 #Hit

(1) 857 7 TEGDN v 4% 5t B &g 7 I 7 1 il 75 (0
- Ak, O e Y AR A5 A5 18« Eclipse
XDB-C18 {4 #+ (250 mmx9.4 mm,5.0 um) , i s M
Vig* V=50:50, 78 1.5 mL-min™ KM% 4 210 nm,
K 30 °C, EBER A 0.25 mL. IRALAYES 7 (o ik 4 1
4 : Metrosep A Supp 5 B B 25+ 43 #7 4 (250 mm %
4.0 mm, 5.0 wm) , #k ¥ Na,CO, (3.2 mmol - L™")/
NaHCO,(1.0 mmol-L™") , Jii# 0.7 mL-min™", 41 i £
LSRG 2% A IR 40 °C, BEREMRRL 20 L.

(2) X & TEGDN Hh 22 51 B 15 - 0 ol 4 53 - 25 1
OREIEAT 1INk 55, 48 T1E0.05~ 1.00 pg-mL™
WL B N R R REMXERE KT
0.999; ¥ i FR & 0.0025 ~ 0.0100 pg-mL™"; F i
A Y R 4 95.5% ~ 103.5% , AH XF b 1 22 49 0.3% ~
1.7 % ; K %5 2 A0 5 PR30 (n=6) 1Y R RS A 74 i 22 15
INTF2.0% 5 B I% 7 vk IR A, R BERE R E R
AEfS £ TEGDN v 22 J5t B 25 1 4 s P o 20 25K
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Determination of Anionic Impurities in Triethylene Glycol Dinitrate (TEGDN) by Preparative Liquid
Chromatography-lon Chromatography Method

CHEN Shuang', KANG Ying*, HU Yin’, NING Yan-Ili*, SUO Zhi-rong'
(1. School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China; 2. Xi'an Modern Chemistry
Research Institute, Xi'an 710065, China)

Abstract: To determine anionic impurities in energetic plasticizer triethylene glycol dinitrate (TEGDN) , the anions in TEGDN
were qualitatively and quantitatively analyzed by a preparative liquid chromatography-ion chromatography method. The effect of
different mobile phase ratio, injection volume and collection time on the effect of separation and collection of anionic impurities
in TEGDN in preparative liquid chromatographic experiments, and the effect of eluent system and eluent flow rate on the separa-
tion effect of anions in ion chromatographic experiments were investigated. Results show that the preparative liquid chromato-
graphic conditions after optimization are: Eclipse XDB-C18 chromatographic column (250 mmx9.4 mm, 5.0 pm) ; mobile
phase, V. ot Vaae=50:50; flow rate, 1.5 mL-min™'; detection wavelength, 210 nm; column temperature, 30 °C ; injection
volume, 0.25 mL. The ion chromatographic conditions after optimization are: Metrosep A Supp 5 anion analysis column
(250 mmX 4.0 mm, 5.0 wm); 3.2 mmol-L™" Na,CO, /1.0 mmol-L™" NaHCO, solution as eluent ; flow rate, 0.7 mL-min™" ; sup-
pression conductivity detector ; column temperature, 40 °C ; injection volume, 20 pL. Under the optimized preparative liquid
chromatographic conditions, anionic impurities in TEGDN are effectively separated and collected. Under the optimized ion chro-
matographic conditions, the linearity of the anions is good, the linear correlation coefficients are greater than 0.999 ; the detec-
tion limits of anions are 0.0025-0.0100 png-mL™". The relative standard deviations of the precision test (n=6) and the repeatabili-
ty test (n=6) are less than 2.0%, the average recoveries of anions are 95.5%—-103.5%. The method has high sensitivity and good
reproducibility, can be used for the determination of the anionic impurities in TEGDN.

Key words: triethylene glycol dinitrate (TEGDN) ; preparative liquid chromatography;ion chromatography;anionic impurities
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