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TLER TOLEDO /a7 ; QHWZY-600 Bl B4 K 4%, %%
PLEHT MR A R A
2.2 IGAK

AR K 30 Ly RDX 2.39 mg - L' b 4A
#(COD,)2450 mg + L' ,HMX 1.18 mg - L',

RDX LK K : HU3 L AE™ K 5 1TLRDX #rifEN”

(20 mg - L) IRA R

RDX prufEIE W : LA 3 L #E 4l K # B¢ 1LRDX 5 i
W4 (20 mg - L") 15 .
2.3 H&aowmkAE

RDX ¢ J8 % 140 D60 B v R AR 3 vk
5E 5 COD R AT ol i gk ™ s s WP v %
JE i 6 2 U AT 2 - R G vk I L v )
YRl GC/MS Fil LC/MS i, Hodr GC/MS: (1) 1
WES A HERE IR . 250 °C A4t : DB-5(30 mx

1 OEEEELS RO AR AR & RDX 45 8% L
Table 1
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(£ 2 min), L 30 °C - min™" _E 7} %] 200 °C (£
1 min),#k/5 L 25 °C - min™' _F+%] 280 °C{##:6 min;
HA HAEA(>99.999% ), i s 1.86 mL - min™';
Rl g B . 160 °C BRI 250 °C; (2) Brif 4%
A B U6 EL70 eV,200 °C; Sl 284,50
~450 amu, LC/MS.: (1) % 5. A% . Inertsil
ODS C18 # (250 mm x4. 6 pm); Ui zh 4H: B B
(0.2% W iR #%) * /K (0.2% W R 4% ) = 60 : 40, i
0.5 mL « min™"  F:ii 40 °C #EFERE 10 pl, (2) Fiigs
. B 7R ESI HL L R 1600 V, 18 413 34
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A Bz s 1] R, BURE 4> B COD J2 RDX, Y3 %o 484k 42
filtBf 8] A7 0 min, 40 min, 120 min f47KRE FE 47 11 4b 3
J5 K GC/MS F1 LC/MS 5E PE# I RDX i) 4L 18]
PR R R AT BRI TR B AR
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3.1 SMAENRRIRE
35905 JH 23 06 5 BE 2k 0 8 50 €0 3 3 0 5 S [
i AT OPRME I 25 P () RDX e i SRR 4 2R LR 1.

Comparison of RDX results measured by spectrophotometry and HPLC

serial number 1 2 3 4 5 6

dilution multiple of RDX stock solution 200 100 40 20 10 4

concentration of RDX UV-Vis 0.10 0.21 0.49 0.98 2.13 5.19

/mg - L™ HPLC 0.10 0.20 0.51 1.03 2.09 5.05
Chinese Journal of Energetic Materials, Vol.25, No.9, 2017 (773-779) A fe A www. energetic-materials. org. cn
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AR RS B2 5 RN T=33.5 & T T, 45, =26 ~52
FUE G [N, AT 4 56 o BE A €2 3 I 45 19 45

®2 O, AL RE K P RDXIRE

LRGN R ZE . N F ARG 56 R B RIAS: 36 45 2R m DL Y,
2R FH 23 56016 8 VAR (2385 P i 5 5 0 B RDX I, AN A7
TERGRE .
3.2 FokEmPRERTIMHFR

O, %t RDX ¥ FEAR AL BL UL 2 FIEE 3.

Table 2 The concentration of RDX in wastewater during the oxidation of O, mg - L™

oxidation time/min 0 10 20 40 80 120 180
UV-Vis 7.54 7.87 8.48 8.25 8.20 8.00 7.19

with pretreatment HPLC 7.50 7.44 7.21 7.07 6.90 6.58 5.80
relative deviation/% 0.53 5.78 17.61 16.65 18.89 21.56 23.97
UV-Vis 8.13 8.70 9.61 11.99 15.32 12.01 22.89

without pretreatment HPLC 7.51 7.42 7.21 7.09 6.87 6.59 5.80
relative deviation/% 8.26 17.25 33.29 69.11 123.00 82.25 294.65

Note: Relative deviation=(Cy_yis-Chpic) / Crprcx100% .

R3O, AR PARUER W P I RDX IR E

Table 3 The concentration of RDX in the standard solution during the oxidation of O, mg -« L™

oxidation time/min 0 10 20 40 80 120 180
UV-Vis 5.14 5.19 5.04 4.71 4.37 4.16 4.02

with pretreatment HPLC 5.05 4.79 4.40 4.04 3.73 3.43 3.23
relative deviation/% 1.78 8.37 14.56 16.67 17.12 21.33 24.36
UV-Vis 5.19 5.47 5.29 4.91 4.60 4.34 4.18

without pretreatment HPLC 5.06 4.79 4.39 4.04 3.72 3.44 3.21
relative deviation/% 1.66 14.20 20.50 21.53 23.65 26.16 30.22

Note: Relative deviation=( Cy_yis-Chpic) / CrpLcx100% .
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Factors Affecting the Spectrophotometric Determination of RDX in Wastewater by the Oxidation of Ozone

Ll Jie', LUO Ming-liang®, TANG Shao-ming', ZHAO Ming-li' , XU Rui-juan’
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. The Chemistry Institute of Sichuan University, Chengdu 610000, China)

Abstract. To investigate the interference factors affecting the spectrophotometric determination of cyclotrimethylene trinitramine
(RDX) in wastewater following the oxidation of ozone (O, ), a series of exploring experiments were carried out. With the help of
the Rank sum test and F test, the system error between the RDX data determined by spectrophotometry and high performance lig-
uid chromatography (HPLC) was estimated. RDX data in wastewater and standard solution before and after oxidation of O,
obtained by spectrophotometry and HPLC were compared. The possible interfering substances were detected by liquid chromatog-
raphy/mass spectrometry (LC/MS) and gas chromatography/mass spectrometry ( GC/MS). The cause of misludging the spectro-
photometric results of RDX was analysed . Results show that the systematic error does not exist between the RDX data determined
by two test methods under the given significance level «=0.05. The organic substances in wastewater of RDX are oxidized by O,
to produce formaldehyde, which interferes with the analysis results, but this part of formaldehyde can be effectively removed by
sample pretreatment. At the same time, RDX can not be completely mineralized during the oxidation of O, , producing low-molec-
ular-weight intermediates, methylenedinitramine, dihydroxy-nitramine and 6-nitro-2, 4, 6-triaza-3, 5-dioxo-hexanal and so on.
Among them, the decomposition reaction of methylenedinitramine, dihydroxy-nitramine and other amine-intermediates can occur
similar to RDX with concentrated sulfuric acid, formaldehyde formed by the reaction becomes the direct interferencing factors of
interfering the determination of RDX by spectrophotometry.

Key words: ozone oxidation; cyclotrimethylene trinitramine; spectrophotometry; interference
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