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Fig.1 Perfomance flow diagram of the extration apparatus X, =L (4)
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1—CO, cylinder, 2—cooling unit, 3—high-pressure pump,
4—extraction vessel, 5—cartridge heater, 6—thermometer,
7—pressure gauge, 8—safety valve, 9—back-pressure regula-
tor, 10,11—U-collection kettle, 12—wet gas meter,

V-1 ~V-5—stop valves
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Table 1 Solubility of TNT and RDX in binary systems TNT/SC-CO, and RDX/SC-CO, ,and ternary system TNT/RDX/SC-CO,
T/K p/MPa density/g - cm ™ - Ll - "X
binary/mg - g~ ternary/mg - g~ SE binary/mg - g~ ternary/mg - g~ SE
10.4 0.824 7.8 7.89 1.28 0.008 0.00843 5.43
13.8 0.867 12.0 12.27 2.3 0.013 0.01388 6.79
303.0 27.6 0.950 17.9 18.77 4.87 0.032 0.03545 10.81
41.4 1.000 32.3 33.68 4.28 0.053 0.05781 9.13
48.3 1.022 39.6 41.12 3.91 0.055 0.05746 3.20
10.4 0.784 5.9 6.02 4.31 0.007 0.00741 6.81
13.8 0.823 9.6 9.92 5.73 0.013 0.01431 10.11
308.0 27.6 0.931 18.4 19.45 6.75 0.034 0.03711 9.17
41.4 0.984 34.8 36.58 5.13 0.064 0.06783 6.03
48.3 1.007 50.6 52.41 3.59 0.067 0.06776 1.18
10.4 0.443 1.0 2.9 1.87 0.003 0.00317 5.73
13.8 0.720 8.0 8.31 3.97 0.013 0.01445 11.17
323.0 27.6 0.871 19.4 20.78 7.16 0.051 0.05634 9.79
41.4 0.938 45.6 45.75 4.72 0.097 0.10153 5.14
48.3 0.963 - - - 0.111 0.11404 2.74
10.4 0.278 0.1 0.10 2.13 0.001 0.00104 4.17
13.8 0.527 3.0 3.14 4.73 0.009 0.00968 7.62
338.0 27.6 0.806 19.8 20.98 5.98 0.076 0.08331 8.81
41.4 0.889 47.9 50.40 5.23 0.173 0.18226 5.32
48.3 0.919 - - - 0.173 0.17578 1.61
Note: Data is the mean value of two groups of measurements. SE is support effects.
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at different temperatures
4% @

(1) AFTF ZIoH AR, i T B 1 a2 4855400,
TNT H1 RDX 7E = Jo M & w75 fiff B2 1947 42 &, (EL 0
W AN T o AR 20 B AT PR il R R T T R 6 &R
CReAE T MRAAEAE

(2) 58 3055 — R g BRI RR IR Jeali 77, 51 A 4R
18N ZR R SE IR £ R R ], TNT #1 RDX £ =T ik
ZH 0 I A T2 5 AL 8O A AE SE T i R AR L AL
OB SE JE IFEAR 5, TNT 78 25 ~28 MPa X [g],
RDX 7£ 13 ~20 MPa XJd],

S

www. energetic-materials. org. cn



B FAR ST TNT-RDX-CO, = J04k 2 [ i - i BF 5% 309

2% 3Lk (5] mAEE, B, 220 R TNT 7688 i A = S04k ik o i) 75 i 4

(V] Aokt RN IR E, 5. SRR AR RREERE [J]. &#HEMRL,2010,18(3): 278 —281.
s iss ()], MA4L T.,2008,28(3): 59 -61. WEN Li-qun, ZHANG Tong-lai, QIN Qing-feng. Solubility of
SHI Bing-jie, SHEN Jia-jie, ZHANG Ze-ting, et al. Experimental TNT in supercritical carbon dioxide[J]. Chinese Joumal of Ener-
study on continuous countercurrent supercritical extraction of getic Materials( Hanneng Cailiao) ,2010,18(3): 278 —281.
natural Vitanmin E[)]. Modem Chemical Industry,2008,28(3) : (6] AR, sk, sk spk. MRRAHEZ A I A A ALk v V7 i ¢
59 -61. PTEMSEERFSE[)]. & ek, 2006,14(3): 178 —180.

(2] PRI, EAES3C. E o0 E L4 SR T AT P -k 3 3 WEN Li-qun, ZHANG Shu-hai, ZHANG Jing-lin. RDX solubility
BRI 5 o[ )]. fb2E S5 TR ,2008,25(11) : 11 — in supercritical carbon dioxide[)]. Chinese Joumal of Energetic
14. Materials( Hanneng Cailiao) ,2006,14(3): 178 —180.
TANG Zheng-jiao, WANG Cun-wen, WANG Wei-guo,et al. De- (7] WEefil, sRFEAE AR TEAE 5. &0 00 A O Y TR R <08 Y 4 5 R R R 7
termination and correlation of the liquid-liquid equilibrium data Hilm St CO, hinEf ATy [)]. L L ,2004,23(4) ; 407
for the system methanol-soybean oil under near critical state[ ) ]. —411.
Chemistry & Engineering,2008,25(11): 11 —14. YAO Xiao-min, ZHANG Ze-ting, LI Qun-sheng, et al. Study on

[3] Stockfleth R,Brunner G. Hydrodynamics of a packed countercur- the solubility of salicylic acid and 2-methoxybenzoic acid in su-
rent col-ulnn for the gas extraction[J]. Ind Eng Chem Res, 1999, percritical carbon dioxide[ J]. Chemical Industry and Engineering
38. 4000 —4006. Process, 2004 ,23(4) : 407 —411.

[4] Batista E,Monnerat S, Stragevitch L, et al. Prediction of liquid-lig- [8] Zhang Z T,Li W M, Jin J S, et al. Solubility of p-methylbenzene
uid equilibrium for systems of vegetable oils, fatty acids,and etha- sulfonic acid in pure and mixed supercritical carbon dioxide[J].
nol[J]. J Chem Eng Data,1999,44(6): 1365 —1369. J Chem Eng Data,2008,53(2) : 600 —602.

Solid-Liquid Equilibrium of TNT/RDX/CO, Ternary System under Supercritical Conditions

JI Wen-su'? | DING Yu-kui’, ZHANG Huai-zhi', LI Jin-ming’, LI Hui-ming'
(1. Wuhan N. C. O. Academy of P. L. A. , Wuhan 430075, China; 2. Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: The solid-liquid equilibrium data for TNT and RDX in supercritial carbon dioxide (SC-CO,) were measured at 303.0,308.0,
323.0 and 338.0 K,and over the pressures range from 10.0 MPa to 50.0 MPa by an ultraviolet-visible (UV-Vis) detector. The effects of
pressure ,temperature and support effect (SE) between molecules of RDX and TNT on the solubility of TNT/RDX/SC-CO, system were
analyzed. The results show that the solubility of TNT and RDX in ternary system TNT/RDX/SC-CQ, is better than that in binary systems
TNT/SC-CO, and RDX/SC-CO,. The values of SE of TNT and RDX increase first and decrease then with the pressure increasing. The
pressure turning point occured over the pressure range from 25 MPa to 28 MPa for TNT and from 13 MPa to 20 MPa for RDX.

Key words: physical chemistry; solubility; equilibrium; supercritial extraction
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