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OE: NWERINE1,3-258-2,4,6- = AL (DCTNB) 7 @ 2, #2571 DCTNB M H A it o™ AR i 44 i (1, 5- -2,
4- AR (DCDNB) (2,3, 4-=50-1, 5- i Z5 25 (TCDNB) ) 114 5 RCHOM €8, 335 4301 5 vk W98 7 O sl AR 2 LU f81) e i B i A 4t
A5 25 A X DCTNB 5 0 (1% 43 B3 8O R B2 ), 5 543 B SR AR I AT o AR RIT B A 1 6335 2512 - Hypersil ODS2 4,
JEAE (250 mmx4.6 mm, 5 pm) R AMEINE K 240 nm, SN V. (f Vs =55/45, B 1.2 mL-min™ , # i 25 °C, #FFE 10 pl.
1E FiR 3% 2 ,DCDNB,DCTNB Al TCDNB [ £ 88 B [8] 43 51 2 9.20,10.50, 14.17 min, % 54 Wi 9 43 85 B2 KT 3.70, 43
B B 4. DCDNB, DCTNB £ TCDNB 43 %Il #£ 5~250, 5~500, 5~250 mg-L™" ¥ & 75 [l N & 7 56 &2 R4, £8P A ¢ R 8L
R*>0.999, K Hi B 4> 524 0.47,0.68,0.85 mg- L™, E it FR4r B4 1.58,2.28,2.82 mg- L™, AHXF i MR 22 4 1.01%~1.27% , Jilks [Tk
4 98.82%~102.13%.
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O1100 & 3% #F {85 & 48 | Elitapex {4 3% £ 48 T AE uf ) ,
Agress1100 B | K& AR PR o B A& A PR A A o A3
HE, Hypersil ODS2(250 mmx4.6 mm,5 um), K%K
AR BT AR A BR A | o B RF  ALTO04 BY A o 2
0.0001 g, H§ ¥F i) — 46 F 2 £ M . # 5 3E B AL,
KQ5200M B, RZE T B A R A | o 55873 06
I, UV-2802S B, JuJe Al ( b ) A A BR 2 ] .

DCDNB,DCTNB K& TCDNB, 43 5l 78 Jo 7K 2, % v
ZWELEN A KT 99.0%, 5= Hifill. LKL
B, A 4l 40 KT 99.5% , [ 25 45 Ak 2438 50 A FR
2. WEE(MeOH) , (a3 4, 4l 5 K T 99.9% , % &
BRI ABRA R . L (ACN), a3k 4l 4l
JER T 99.9%, 5 BAL A H AR (B AR A .
2.2 HmpyahE

HERGFREL 20.00 mg A DCTNB AL &, B T 100 mL
WFE T R MRt E A 2w B
ZV AL | 9K 5 Al RS 7R A0 8 A U e TC L
200 mg- L™ B bR HERE S . TR AR 25.00 mg Y
DCTNB 4fi i , 12.50 mg £ DCDNB i i & 12.50 mg
1) TCDNB 2l &, 3 90 A B =4~ 50 mL By 4% (4 %5 &
R AT 2N S R O E A R A R A L Ab L SR
Je (50 FH R P 5 3 0 HL 50 A VS e T U TR A 5 VR
g3 AIRE B3R bR o A A W AT B R BC K 500, 250,
100, 50,20, 10,5 mg-L™" & A [R) & B () b o TAE %
0, T B o T 4R RORG T BR A5 AR DG BF 5T . TR AR
an 7E #EAT HPLC 43 7 i, B 28 L 42 R 0.45 pm 1Y JE
Je 66 32k U8 M5 Ik Uk mEOG IR AT o
2.3 HPLCHZERM®L

LA 2N R ), e il ik B 295 10 mg- L' A9 DCD-

NB,DCTNB J TCDNB & Ji§ ¥, >R HI 58 4h v WL 435
JGRE AT A AR U BT E T 200~800 nm,
145 3 = A Ak A Wy 1Y de K58 SO K T T A A A U
UK o HPLC 40 87 J7 % 19 BF 5% 8 B 4 R 3% K R 4
Agress1100 i FOB AR 635 AL FJEAT 6 HT AR HEFE 5 %
VR AT R RO A S A T, 6 U sl AR AR R R Ee ]
R R R A S e €0 535 4 AT 0 R R AT R L B
SE I A 03 A5 . HPLC 3 B VB8 SR 46 K i 40 B
Y 1E Elitapex (3% Hodls TAE S EiEAT .
2.4 HPLC HixHIIIE

# 37. DCTNB a7 250 AR €335 43 A 75 2% 19 A o
2R L o AT RO RS M RO S SR
XFHEST 1 HPLC 20 M 7 ik AT 50 00E

TN TR A J3E 8 A o A Y WB0R A ST A N P B 7
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TAERRER, LA W He S/N=3 I A 3 B2 M 4 BR (LOD)
A3 M IZ DT B KGR, DA e H S/N=10 R Y ¥
e B BR (LOQ) R4 1% 5 vk 1 5 & B, LA R E AR
BT REE

eSO AT AR SV WA T = RO AT
E , (B B8 5 h 5 % RE S VR AT = O AT E L 43
Hr DCDNB,DCTNB K TCDNB fit) {4 £ i [ia] 1 16 v FH
S5 AH OC S 3 WA X A 1E i 22 (RSD) |, PP Al 1% 15 i G
WS EE M.

Shy B UE T 9 B M A P L A R 0 R BE R S e s
AT M E (25,50, 100 mg- L") B b o 15 T, 78 fe (0
TEAET B IRINEAT HERE = OO TS AR ik
VAV 207 5 I MEf JE

3 #R5iTiE

31 BEZGNERESHRK
3.1.1 ®MiEK
DCDNB,DCTNB K TCDNB 7E Z i i& W (1) 48 4
i 1 fr R . B B 1 A AT, DCDNB, DCTNB Al
TCDNB 1Y £z KW i K ¥ 7E 240 nm BiFii , B = Fh ik
B WIHE 240 nm A A XA B0 114 58 S W A i) iz, 35 T
THE D R BRI oKk . Rt ] 240 nm oy
A % K o

———DCDNB
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——TCDNB

200 300 400 500 600 700 800
Alnm

Bl1 DCDNB,DCTNB & TCDNB & Z, i % Wi H i) 25 41 1 i
Sk &l
Fig.1 UV absorption spectra of DCDNB,DCTNB and TCDNB

in acetonitrile solution

3.1.2 RmhEER

f T DCDNB,DCTNB J TCDNB 7 ! [ fil 2, Ji§
Hp X RT S A DR I R 4B 2 NG A RE L 4 ) 3k R
B /7K, NG K AE R i sh A AT R D, 25 3 an 1 2 R .
P & 2 W] AR TR EE K, B KK PR I S A AR R o
SRR AE A 5 AW U T B B AR, A B AR R
U ABAE CNE KR SRR & b = Ak A 04 e 7 (8 B
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Fig.2 Chromatograms of DCDNB, DCTNB and TCDNB in
different mobile phase systems

358 , 0 TCDNB 7E £ i /7K 18 & b i) 4 88 e [|) B i
ANTAE R KR F b i R BRI PR TR S K AR
R REU T RS =R AL S W0 4 B B AT B AR,
It H XY N5V A T shAH 6 A5 AL AR S AT LA 003k 4 7 711
D T 7 NN P 1 O NS M 8,59 2 WY < & ()

AR A .
3.1.3 FEhHEEEF

H T DCTNB J¢ H & pltaod 78 i iy 4% it ¥ R % T
PR i e S O N £ IR 2 A N = 5 0 N 7 1 N 17
Vien! Vw5351 41 40/60, 50/50, 60/40, 70/30, 80/20,
90/10 %5 AN [A] b A5 149 2L 16 /7K A T B AR RIE 5 56 5 1) Y AH
i BB, 45 A 3 s . & 3 AL BE S T
SRR 2 LB A 3G K I SR R R BE ) 3 o, —
A5 W 0 D) B IS TR] AL A Y B9 45 R o TE View/ Vivae M
40/60,50/50, 60/40 if , DCDNB, DCTNB 1 TCDNB
WU ST = A B 43 85 8 Vo Vivae B
60/40 If , DCDNB 5 DCTNB I 1k & 17 1) 42 A1 Wi iz i
AHTE 5 T View/ Vigaer H 70/30,80/20,90/10 if , DCDNB
5 DCTNB 5P it i A, RBESE 40 25 . Bl S
XF Vaend Vovwe BEAT T 30, 550 238 R B AH Vien/ Vigaer™
55/45 1 DCTNB = 8808 AR (435 53 B 2508 7B 55 T
L0 O3 YT SR Sy B WE UG RR A B ROCR R 4F o
3.1.4 FRBHHEIRIE

iTRZIR R SOk i S kKRN CIR SR NS AR
TP A I S B A AR VD O B I D 4R R A S AR )
TR s AR % 4 0.6,0.8,1.0,1.2,1.5 mL-min™’
XA BRI s, 25 R 4 R o BB 4 R
DCDNB,DCTNB HI TCDNB 4 Y H 6, Fifi 25 Wi 3 (1) 14
D) R A= 7 NS I Pl TR P < I~ O
0.6 mL-min 'i}f¥)17.63~26.98 min4ifE % 1.5 mL-min™
B 7.48~11.57 min, [ i} 43 85 B B W s/ . AR
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Fig.3 Chromatograms of DCDNB, DCTNB and TCDNB in

acetonitrile/water system with different ratio
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Fig.4 Chromatograms of DCDNB, DCTNB and TCDNB at
different flow rate

15 FH AR TR AN [ 90 32 249 6 Tk A TROA €535 1) 0 S R
EL 0 3 A 0 3 R A R R R A8 YRR E A
ZEM I ELAC IR i e A R AR 2 0 € 38 A B 4 A7
T S T 30 AR I, = b A A 5 S I i e Y
W A5 K P B B TR I, A S 56 2 M A R 22 Bk HL
BOREAR o L3G 25 JEAE R 5 0% B I [A] , 5 26 30 4% 97 B0
FAFLE R 1.2 mL-min™  fEBLTE T, =R L3 Y08
SIREL T B oy BUOR B WX A T il 4R
5 AR PRI ) 9.20~14.17 min,
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3.1.5 iR

R U /D € R AR XF DCTNB 1 (233 43 A7 72 A=
P S MR, S5 43 5 25 5% T ME R AE 25,30,35,40,45 C
ERER TR B AOR VA RME S s . Z5REN],
DCDNB,DCTNB I TCDNB & vk Hi 14 , Fifi 35 43 15 19 7
L A5 A 0 AR B R 46 JE L 25 C Y 9.20~
14.17 min 46 % 2 45 CHF 9 8.44~13.37 min, {H 53 &5
JETN BT B IR O w2 B s A p i . A
I, A R AP A DL SRR R R OF 2% S0 00 = IR
TR PR E R 25 °CHE i DCTNB 3% 23 B A9 A 3 .

10
5 } J\
8.
v Jec }
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E imC
F
g Juc
i \
25 °C
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t/ min

B 5 DCDNB,DCTNB Al TCDNB 7E A [R]#: 16 T B9 & AH {0,3%

Fig.5 Chromatograms of DCDNB, DCTNB and TCDNB at

different column temperature

3.1.6 HH=E
F T S AR 1Y TR /N 2 K i Y 06 g T g 1 R A
FA ISR A B & e 8 5l A A = R i
#H5,10,15,20 pL B A7 EACHR , 45 R & 6 ik .
SERR M UERE R 10 wL B, =R A W5 Bk
HR AT VTR X B, 25 W S 0 o 7 1 335 5 Y R R Ok
g5 LB, AR A B AR BT (H A5 W Y i {3k
5 5 72 HEAE S 0 A 15 58 20 L B, W S PR AE
M, BB N, B R0 ul

DCTNB & 3% 7 #1 1 2 A
10
8.
= 20 uL
X 6.
E {150 /\
T 4
S o \
2.
5ul N
0 : :
0 2 4 16
t/m|n
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T &
Fig.6 Chromatograms of DCDNB, DCTNB and TCDNB un-
der different sample size
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3.1.7 EfiBEsimEs

25 b ARBESE HE ST T DCTNB 4 3 Y 1 2% i AH {5
WA HT O I ARAR T R AR A A BT AR R Bk A R
Hypersil ODS2 a4 (250 mmx4.6 mm,5 pm), %
AP K 240 nm, TSI AH N Vil Vi =551 45,
W 1.2 mL-min™ L H 25 C, RN 10 pl.
A % S5 T DCTNB FE 9 5 250 AR 68 33 &1 4n
& 7 ffi 7 , DCDNB, DCTNB il TCDNB & %% Hi 1, {4
B4 INE ] 43 398 9.20,10.50, 14.17 min, £ W 1 43 25 B
(R)BIK T 3.70, 58 B RO RAF e A3 54 F = Fb
BV B SN E 1R,

6
DCTNB

5.
v 4
< 3
1S
3 24 DCDNB
g 1 TCDNB

0 JL

1 : - T

0 4 8 12 16

t/ min

B7 RMEHPLC % F DCDNB,DCTNB I TCDNB 1Y 5 40K
CiRERiE]
Fig.7 Chromatograms of DCDNB,DCTNB and TCDNB under

optimum condition of HPLC

F 1 B HPLC %4 F DCDNB,DCTNB FI TCDNB 53 B 254
Table 1 The separation parameters of DCDNB, DCTNB and
TCDNB under optimum condition of HPLC

samples t, /min R K’ T FWHM
DCDNB 9.20 = - 1.10 0.19
DCTNB 10.50 3.74 0.14 1.06 0.22
TCDNB 14.17 8.80 0.54 1.1 0.27

Note: t,, is retention time. R, is degree of separation. K’, is capacity factor.
T, is tailing factor. FWHM, is full width at high maxima.

3.2 DCTNB A &R WIE
321 MEMKSREE

TES ML EIE AT AN A B2 i [ ] 7 DCDNB,
DCTNB il TCDNB #5 #f ¥ W i 17 /&5 %80 AR 3% 53
BT, DA ¥ B8 1) g v BE AR R AR B A ok R A =
WKl MR I 45 G W TE FR O T, ARAT =Rk S B A
TAEM A& 8 i . Hi &1 8 AT, #E 5~250 mg-L™' i
U FE N, DCDNB /Yy ¥ Ji 55 €0 73 0e 1 AR 52 0 1R 47 7y 2k
Pk &, &M BN Y=27044.63X-43.70, R*=
0.99942; 7E 5~500 mg-L™" [ Fl 4 , DCTNB 1 ¥k Ji
He g mB R R MR, LT RRA
A A AL 2022 % %30 %

%64 (564-570)
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Fig.8 Standard curves of DCDNB, DCTNB and TCDNB

Y=27863.51X-7.11, R’=0.99989; 7£ 5~250 mg-L™' ]

JLHEIN , TCDNB (¥ B -5 00 35 0 i AR 5 B0 R 47 (R 4k 1 %
2, N Y=21548.70X-17.57,R*=0.99997, ¥

5 mg-L"' ) DCDNB, DCTNB F1 TCDNB #x #fE i 1 1%
AR o3 ITE B A 68385 25 A T EAT 40 B, I A5 A H R
4351 H 0.47,0.68,0.85 mg- L', i R4 51 M 1.58,
2.28,2.82 mg L7, RUNZ I EEA R4 REUE .
322 KBEEEEEN

# DCDNB, DCTNB A1 TCDNB # H. 7l (1:1:1)
B 1 BBV B SR 100 mg - LY A TR A5 FF V080, 1 B
GBS RS R HEAT 3 AT I 3 43 A7, 8]
B 6 hJ5 X ZAE SRR T 3 AT 19 €35 43 A, S
W75 4G S 5 2H 53 O B8 sk ] 5 0 T R ) A X0 A o i 22
(RSD)TFREZE R LK 2 3R 2 o 0, B b =ik &
YY) RSD BJ/NT1.27% , BEBH 2 7 ¥k RS % 5 5 &
PR W 12 5 ROBCRE (035 5 1k M e B BT ISR

%2 DCDNB,DCTNB I TCDNB (14 { &3 i} ] K e 1 AF A9 AR T A v fm 22
Table 2 The relative standard deviations of retention time and peak area of DCDNB, DCTNB and TCDNB

samples retention time/min RSD/% peak area/mV-min RSD/%
9.2042 9.1958 9.0792 2596.99 2630.72 2638.44

DCDNB 0.71 1.01
9.2158 9.1767 9.0692 2584.52 2646.70 2645.75
10.458 10.448 10.328 2625.80 2671.54 2650.10

DCTNB 0.65 1.14
10.469 10.419 10.315 2600.47 2644.76 2682.91
14.048 14.041 13.910 2073.60 2090.34 2016.61

TCDNB 0.52 1.27
14.054 13.996 13.892 2051.51 2076.12 2074.53

Note: RSD, is relative standard deviation.

3.23 HWME

SR FHNIVAR AL SR A S k37 7 12 XA L, [
FBAZIT 100% , %7 I AR B2 kg o i) A R R 32 P
ARV A B AR S 25.00,50.00,100.00 mg-L ™'
PRUEVE W, TE R AL (L5 A5 PF T R TR0k JBE A5 ot A g4 TR
TMZKSPATHERE 3 UK, sRAFF I I3 25 5R LR 3.

%3 DCDNB,DCTNB I TCDNB ks [l i %
Table 3 The standard recovery rate of DCDNB, DCTNB

and TCDNB
concentration/mg-L"" recovery
compound
background added detected rate/%
25.00 140.14 99.52
DCDNB 115.26 50.00 165.92 101.32
100.00 214.64 99.38
25.00 358.57 100.71
DCTNB 333.39 50.00 383.40 100.02
100.00 432.55 99.16
25.00 145.02 102.13
TCDNB 119.49 50.00 168.90 98.82
100.00 218.59 99.10
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ZF 340, DCDNB, DCTNB Fl TCDNB B4 fill i 1 i 2
1F 98.82%~102.13% Z 8] , U 1% 7 ik B B i B9 1
Eﬁﬁo

4 it

-

XFF DCTNB By 45 i S 17 HH b 4 B2 43 #r 1Y 5
K, HEAT T 3k T RO AH €63 7 1 DCTNB 46 B 43 Bt
D7 W5 W 57 5 56 HIE

()38 S TR R A U A, it S AR AR R S L) ik ok
FE LR 2E FE S A OC K X DCDNB, DCTNB 1
TCDNB 94 B AR B 52, g 57 T % F DCTNB 46 i
G308 BAH 5 8O 15 A3 AT vk . RS B SR A £
T2 R Hypersil ODS2 83 #E (250 mmx4.6 mm,
5 wm) , ZEANE I K 240 nm, TSN Vil Vo=
55:45, 3 1.2 mL-min™ , #7825 °C, #HE# 10 pl.
SLE AR R W A B AL A% 4 F T ,DCDNB, DCTNB
F TCDNB {4 {5 B i} Al 4 X 4 9.20,10.50,14.17 min,
H =ik A 0 58 AW 0 1) 43 8 B T 3k 3.70 LA | L fig
N Lk
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5 %} DCDNB, DCTNB fl TCDNB it £ B & (19 43 5 Al
ST o

(2) % i 4 5709 0 M 7 16 64T T RS BIE R

JH1 405 i %F DCDNB, DCTNB I TCDNB #4777 5& &
ST FE5~250 mg- L7 TS FEI N, DCDNB YR 55 (4
i 0 TR RIS R B R A P R M DG R 5 E 5~500 mg- LY
[N, DCTNB Y ¥ B 5 0335 06 i AR 52 9 R4 19 46
PR &R 57 5~250 mg- L BYYE BN, TCDNB (i 5
o i e 7 AR A R AP 2k G R . DCDNB,DCTNB
A TCDNB (1 £ H BR 43 %1 & 0.47,0.68,0.85 mg-L™",
ERR 9 0 1.58,2.28,2.82 mg- L™, M A5 A i 22
ANKRT1.27% , bz a1 2% 98.82%~102.13%.

gk LR AR B 5E 2 ST ) DCTNB {433 70 B 7 %

HA R4 RBUE K %2 EE VSR, v T
DCTNB (4l & 73 A7 | 5 o 4G I Ao 42 il <5 A 5
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Purity Analysis of 1,3-Dichloro-2,4,6-Trinitrobenzene by High Performance Liquid Chromatography

LIU Yun-zhang', HE Jia-yuan', XIAO Yun*, CHEN Li-zhen', WANG Jian-long'
(1. School of Chemical Engineering and Technology, North University of China, Taiyuan 030051, China: 2. Norinco Group Hubei DongFang Chemical
Industry Co. Ltd, Xiangyang 441404, China)

Abstract: To determine the purity of 1, 3-dichloro-2, 4, 6-trinitrobenzene (DCTNB) product accurately, a high-performance lig-
uid chromatography (HPLC) real-time (or in-situ) method for the determination of DCTNB and its impurities, 1, 5-dichloro-2,
4-dinitrobenzene (DCDNB) and 2, 3, 4-trichloro-1, 5-dinitrobenzene (TCDNB) was established.. The effect of different mobile
phase system, mobile phase ratio, flow rate and injection volume etc. conditions on the separation of high performance liquid
chromatography for DCTNB was discussed. The quantitative analysis method was carried out by an external standard method. Re-
sults show that The optimal chromatographic conditions obtained are as follows: hypersil ODS2 chromatographic column
(250 mmx4.6 mm, 5 um), UV detection wavelength 240 nm, acetonitrile /water with a volume ratio of 55: 45 as mobile
phase, flow rate 1.2 mL-min™", column temperature 25 °C, injection volume 10 wL. Under the above chromatographic condi-
tions, the retention times of DCDNB, DCTNB and TCDNB are 9.20, 10.50, and 14.17 min in sequence with good resolution of
all peaks (greater than 3.70). DCDNB, DCTNB and TCDNB show a good linear relationships in the concentration ranges of
5-250, 5-500 and 5-250 mg-L", respectively, and the linear correlation coefficient R* is greater than 0.999. The detection lim-
its of DCDNB, DCTNB and TCDNB are 0.47, 0.68, 0.85 mg-L™", the quantification limits are 1.58, 2.28, 2.82 mg-L™", respec-
tively, the relative standard deviation of 1.01%—1.27%, and the standard recovery rates are 98.82%—-102.13% .

Key words: 1,3-dichloro-2,4,6-trinitrobenzene (DCTNB) ; 1, 5-dichloro-2, 4-dinitrobenzene (DCDNB);2, 3, 4-trichloro-1, 5-di-
nitrobenzene (TCDNB) ; high performance liquid chromatography (HPLC) ;the analysis of DCTNB purity
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