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1230 nm ALK ADN FIRHIREL (AN) |38 52 AR = A0RAH E5 5 4 B ik 8 T ADN W&, A Fr&s R4 . ADN #
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I 1.949% , ZIFEEA T4 B E A MERf AT 58, o T ADN I B0 e tE 5 2 T .
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Determination of ADN in Solution by RP-HPLC
PAN Yongfei, WANG Yinglei, GAO Fulei, LIU Weixiao, JI Yueping
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )
[ABSTRACT] Analytical method for determination of ammonium dinitramide ( ADN) in solution was established using

reversed-phase high perfor-mance liquid chromatography ( RP-HPLC). The chromatographic column Phenomenex Gemini
C; column was used. The mobile phase was A (0. 1% trifluoroacetic acid solution)-B ( methanol) with a flow rate of
ImL/min. The detection wavelengths were 280 nm for ADN and 230 nm for ammonium nitrate( AN) , respectively. Under
the chromatographic conditions, the content of ADN was analyzed. The analytical results show that the mass concentrations
of ADN and AN are 30 155. 144 mg/L and 275 039. 814 mg/L, and the relative standard deviations (RSD) of their mass

concentrations are 1.290% and 1.949% , respectively. The analytical results of this method are reproducible, accurate and

reliable, and can be used for the qualitative and quantitative analysis of ADN solutions.
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B BEEROR, WS AR Eh X HPLC {88 A7 i,
HE M55, W R G5 %E

T kG b AR In) R, R A ER 0. 1% 1)
IR TR IRV W RN Y EEEANO Sl A, A R A R RO
HLE % (RP-HPLC) #5775 W ADN & 2 1 43 #7
R 310 A B AR E R T S AT
FWOH ADN i p e v S e BT,

1 SLIGE4y

1.1 RXFI RS

R ADN, 4l >99. 9% , i1 75 24 AR AL 2# BF
FERTERAL M MARAES, AN, 2004l W i ik (1
) AR A E) AR BRES ; AS, 3 B4l ) MR 25 A
YR R ] I, 35 41, Fisher A F]; =94
%, Al , e s A2 R R A FR A #D

X3 LC-10A w80 A, H A B HEA A
AY-120 K5% i TR, H A S H 7] 5 UV-1800 %Y
AN WA T, A R R A R e A PR
NS
1.2 LIHE
1.2.1 BEHIRERRE

HEFIFREL 50. 0 mg ADN H150. 0 mg AN A5 i
i, AP 2.0 mL ZEAR KA, il 0 58 i i
J& Ay BB AN 5.0 mL B EHE R, B,
1.2.2 @iELHF

Phenomenex Gemini C,;(250.0 mm x4.6 mm,5
wm) 3 R EL 0. 1% 1Y =3 £ TR /K IR i
(A)-HBEE(B) WA, B 1 mL/min, HEHE & 1
pL, iR 30 °C, ADN BRI 4y 280 nm, AN K
KA 230 nm, BB BEBEBEREFF 0 ~ 3 min Y,
V(A) : V(B) =90 :10;5 min Iff,V(A) : V(B) =
50 :50;12 min i, V(A) : V(B) =10 : 90;20 min
B, V(A) =0, i shHEH A P EE 45
1.2.3  tRAEMEMNEL
1.2.3.1 ADN #rifE %k

HUADN FRUES, R IBK B R B i,
et il BB 3 B R 1000 .5 000,10 000 mg/L ) 5
FIFRUEAIR ; 20 HIEL 1 000 mg/L BFRUHEAR 10 .50
100,500 pL, HZER/KERE 1.0 mL BRI,
i s BSOS A B A 10,50, 100,500 mg/ L (1) £ 31 A
HE R

BB R AIBRHEIR 45 0.5 mL, B ER @
W4T RP-HPLC 38T, #ERE R 1wl DAUE

AR Y AR, B EE € D9 B AR bR, 22 il ADN
PRt e, e 1 R,
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Fig.1 ADN standard curve

I 1 %0, ADN ) J5T dat v i 55 06 T RR S 2 O
2 HAMERIAT N Y =84. 179 97 + 1. 753 19X,
HRERE R =0.999 8, Lk [l 10 ~ 10 000
mg/ Lo BG G BERE AW, HAE ML (S/N) 2 3
iF, i HAG PR 5.0 mg/L; {5 L (S/N) J9 10
i B HE SR 100 mg/L, s B 1 Al LLE
B FE ST A5 1 Sk Wk B L, ADN 1) 5T £ ik
J3E 55 58 ARG D 45 0 o 7 {1 0 T R e Pk DG 3R LA
1.2.3.2 AN fRifE £

4351 100,500,800 .1 000 wL AN AR MEIA K,
FRZEMKEZE 2 1.0 mL 255, T il al o 2 v
41 000.5 000 .8 000,10 000 mg/L [ Z 5 by 1%
W HERFRI 1 000 mg/L AN FRUEISWE 100 wL, 7%
WKERR 1.0 mL A, #1100 mg/mL ¥
PRIER I

AN ZFUARER T4 0.5 mL, 5 E R E @
i S AT RP-HPLC 40 #, #EAE 2 1 pl, DA
R Y AR, BTtk B C R AR bR, 231 AN
HEZE, i 2 iR,
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Fig.2 AN standard curve
HH T 2 AT, AN B Jo 1 Wk 3 5 e i AR S 4 Pk
K RPERIAT RN Y =129. 515 54 +0. 465 75X,
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BRSO L s WP Y ADN 3 Rk 6 4% -3

HIEREL R =0.999 4, & M5 Bl 100 ~ 10 000
mg/ L, BGHGBERE AW, ME MR LL (S/N) R 3
I, B 5 HAS H PR 50. 0 mg/L; (5 ME L (S/N) K 10
i, 2 HoE RN 100. 0 mg/L, i & 2 ATRLFE
PRSI S Sk e W BE Y R Y, AN BT IR 2 5
SR G 25 1 i 7 R0 TR FRAR PR G 3R AT
1.2.4 ADN & ADN #1 AN & EME
HERIFREL ADN ¥ 1.0 mL, JHZEB K ERE
10.0 mL WA, B0.5 mL, #HEEEN 1 pl, $%
EL 3 E 1) {6 3% 25 F 347 RP-HPLC 447, 73 %] ADN
5 AN AU TR, ) FH 0 1T AR 5 Jo v R Y 2k G
ZITE ADN % ADN Fll AN [ & i,

2 #R5TiE

2.1 BIEFENIERE
2.1.1 MK AERE

XF ADN Fl AN #EAT R MAHE, 45 R ILE 3,
& 3 W1, ADN 43S 7E 223 nm #1280 nm WAL 41
WS BERE R ; AN 7E 220 nm Kb WIS R, T
TR LR E T 25 T I LB KA SR 4% 280
nm 1230 nm 43 HER ADN Fl AN FIASIE K
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Fig.3 UV scanning maps of ADN and AN

2.1.2 REEHIEE

FEAHFH RP-HPLC 3B i & s B 5 FH R T 3
FHAEHEERIZNE o SR A R it 4 i b
FESEBR BRI TAE R, HOMAR ke 2% i fE R
-1 ) 750 A o R A T 2 fee S XRE R B T o
TBIAHAT pH {E, 16 7] $2 =5 O/ B A (] i 5 90 1 Rk
FGIETE . ADN AN AR PEERAR SR , AR S5 IR,
B G FRERK, P e H B0 S AH , T
A 0.1% (B8 =R OBKERET AL, —
FOREIMATT LA S i e Y AE— 2 R
W T R O H LSRN b, B R T

s T R S R R = = e
2.1.3 HERFERIELT
T AR R R ) 3 B RO R R R BT R
FRAREEVEIE, 003 T AN [R) 38 30 A8 B 5] B %) 3 Btk
OB E T ERPERRE VR RE T . L A-B Wi sh Al 7
] 3 min, FAIAIAFIEL V(A) © V(B) =90 : 10,
WP AN BRI Ok PR R AR L 2 min,
AN 5 ADN 784343 85 B 5 , 28 i s AR AR R L v
(A) : V(B) =50 : 50, £ %F 7 min, B H 1) ADN
BRI o s RS, MU SIARIARFR L V(A) © V(B)
=10 : 90, f&4F 8 min, MIF RS H o0, B
ANGERFRF R H] 20 min, 4500, Sz Wi LG
ZA 0 1 mL/min, 7E3E 2 19 G35 5544 T, ADN Al
AN B8 BR s T] g & 21, RE A% I (0 b 0 3 1 Ok
Kl 4 Fis .
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Fig.4 HPLC diagram of ADN and AN

L 4 W FEE P OB 45 0F T |l i br o v
WEHEATRM A3 BT 50 5E ADN FI AN B945- B 43 B i (7]
43914 5. 054 min F12. 804 min,

2.1.4 HBHHE

A3 ITE 25 30 °C A1 35 °C Z54F T X fir e I s 4
Mo B CRIEAT T %5, W R, MRSk 1 ~2
C,FEEHE 243 1% ~4% 24, EidZEA
B, YA IR IR 2 30 °C B, R 25 R B HER PR T
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2.1.5 #HEENHE

FH o B, PR AR 8 Al Gk, EA
HC U NI U AN S - AT T € S B = S NN
ASRERT A b B TR A% 0T s YRR R ORI 5 )
R R, i A B AR A2 4 T H 258 4 ADN Al AN
7 Ul W o S INITTR - A = € S T BRI e 2 2973
L, 4% 1.0 mL ADN ¥ FHZE1B/K# B 10 £, 0.5
mL, PEREE R 1 L, X REBRRE IR Z R TG | X fE
ffi ADN 11 AN 25550 F .
2.2 ADN &% ADN #1 AN & EHH

PR 2.1 M35 &1, X ADN %7 RP-
HPLC 4347 ,#5%] ADN 5 AN fYI i FL( ADN £ 280
nm FAGI, AN 78 230 nm FAGI) | ) FH A o il 28
¥ ADN 5 AN [t 3% 0 i FR A% A0 I f vk B, 4%
WRIZ T, 4007 1 3 41t ADN KRS A o v B | 4%
W31,

FI bR AE RN X 1 rp i e T AR R T 40
3 I X B ) B e VR SR I O34, AT A )
ADN ¥ ADN Y5 K B2 O 30 155. 144 mg/L,
AN 4T E vk K 275 039. 814 mg/L, # 1 mL ADN
PERHET SRS TR EA S 8, 15 3] ADN I 1 it it
W R 368 200. 00 mg/L, 845 155 AS #) 5T
T EZM 63 005. 042 mg/L, %77 T DL Sz 9%
AND ¥V A 200 S AT
2.3 ESHXE

YA A W BT 0 A ADNIA 1 ., B & EARE3 IR
AT AT, Fi 06 i AT B ADN R AN B 55 o, 4%
AN 1 Wi 3R 1 ATAL, ADNOR BA B[] UG AR
Jo st v B 1) A X A 9 i 22 (RSD) 4351 °490. 130%

0.497% F1 1.290% ; AN 14 B4 it ] | 0 g AL Jo vk
FERY RSD 43514 0.253% .0.969% #i1 1.949% , 4%
R Ik A a R E A, AT 2 ADN %
W P 5 0 A K

2.4 FREMSLE

FREL 500 mg/L /% ADN FRIEAE 0.5 mL, 535l
TSI (R 42 R 2. 1 B 3% A R 1058 8
h USR] (R A e T AR, 3158 RSD, 255 L& 2,

2 GEHRM AT LIS Y ADN TR FRE 4
h DL AR WR 2 A8 4k fe Pk B4 2315, RSD iy
0.510% . ZJ& , 11T ADN J) i SOH 04 i AR ARG
Y EGPEA 2 Ik, ADN KIS TE 4 h IR
PRAGI
2.5 [EYERLIE

¥ ADN ¥ 3 B 100 £%, 43 31 A 100,300
500 mg/L ) ADN FRfEi i, % B8 2. 1 /) 3% 25 1F
HEATIN, AT E 6 WK, U2 R 3,

263 4530, 7E 100,300,500 mg/L 3 =
WEE R, ADN 9 °F ¥ 111 050 43 5 R 99. 24% |
98.58% #199.13% ,RSD 435K 1.720% .1. 050%
FI1.580% ., HHBEAT UL, A I 45 G 4 AT 22K, e
AIHE AT L AR A AT R K

3 #ig

1) R JHRP-HPLC 37 T ADNA W 43 H7 7
2%, AR ADNFITAN 9 I3 f2 vi J32 5 e 7 {1 ) G 32 57
RVETTFE, Y =84.179 97 +1.753 19X, R* =
0.999 8, £k ¥ 75 FEl 710 ~ 10 000 mg/L, 5 i FR

# 1 34k ADN & i#& # &= RP-HPLC 4 ¥

Tab.1 RP-HPLC data of 3 batches of ADN solution samples
ADN AN
il {4 B kil / i T A/ SR/ {R B i/ I TR TR E/
min (mA.U. -5s) (mg-L™") min (mA.U. -5s) (mg-L™")
1* 5.054 137.024 30 141. 645 2.804 257.933 275 721. 868
2" 5.049 137.741 30 550.614 2.799 259.938 280 026.753
3* 5.062 136.378 29 773.174 2.813 254.975 269 370. 821
RSD/ % 0.130 0.497 1.290 0.253 0.969 1.949
k2 AR
Tab.2  Stability test results
FFiE]/h 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Ve 85.045 85.094 85.170 85.329 85.461 85.723 85.993 86.515

(mA.U. +s)
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Tab.3  Test results of spiked recoveries
PR e e S BRI/ (mg - L7') FHymfeR,  RSD/
(mg- L") 1 2" 3" 5 6 % %
100 99.75 97. 86 96.71 100. 96 99.11 101.03 99.24 1.720
300 294.83 293.99 291.61 298.57 300.13 295.39 98.58 1.050
500 491.43 494.98 485.06 502.11 493.26 507.17 99.13 1.580

5.0 mg/L, A 10. 0 mg/L; Y =129. 515 54 +
0.465 75X ,R* =0. 999 4, £ VL H 4 100 ~ 10 000
mg/L, K H R} 50.0 mg/L, B FR A 100.0 mg/L,

2) Phenomenex Gemini C,, (B35 4,0. 1% (i &
S3E0) =R R KV WR-H R B AR R R 1
mL/min, 73 FI7E 24k 280 nm #1230 nm 2451 ADN
F1 AN, i 33 RP-HPLC 43 #3545 T ADN % ¥
ADN AN FI AS 1y 5t &8 ¥ B2, 300l o 30 155. 144
275 039. 814 mg/L F163 005.042 mg/1.,

3) SRR W AT T MRS R e
SE RN NSRS | 45 R R W], RP-HPLC HERf AT 5E,
RETH 2 5L B A I S 2B P i B B 4R il e 2 . ATy
BONEE W ADN 19 8 i o0 St T AL, R
ADN 7= [ RS i 2l A0 R T B 45 il P iS5
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