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A 1 298 K & PTFE 5 AL,LO, RE dh & 6 x6 &h &89 25658
Tab.1 Binding energy of PTFE on the 6 x6 crystal layer of different Al,O, crystal planes at 298 K

e E/(kJ - mol™") E/ (k) - mol™") E./(kJ - mol ") E,/(kJ - mol™") C/%

E 895 318.08 ~2232.58 ~890 302. 84 2782.67 -
(E%O%) E. ~729 612. 18 235.63 ~729 396.21 451.61 16.48
E, 162 876.45 ~315.63 ~ 160 338.65 2219.66 80.98

E ~772 804. 58 ~2083.98 ~765 137. 63 5 582.97 -
(E%l%) E. ~617 290.52 383.10 617 068. 61 605. 01 8.59
E, 152 773.60 —41.63 — 147 804. 09 4927.88 88.27

E — 684 788. 29 -2 066.22 678 087.75 463432 -
( :EHO%) E. 533 532.56 427.99 ~533 412.93 547.62 11.82
E, ~ 148 498. 84 -53.21 ~ 144 409. 09 4036.54 87.10

TE B R T RE S B, N BN R i Ju B AR VR T STk A RE 5 £, D B> 54 o ol i PR AR EL A D SR A9 E
ks C RE TR A B AR AR I E, B9 TTRR
£2 678 K it PTFE 5 ALLO, RE dh & 6 x 6 dh 289 244k
Tab.2 Binding energy of PTFE on the 6 x6 crystal layer of different Al,O; crystal planes at 678K

FE S E/(kJ - mol™") E/(kJ - mol™") E./(k] - mol™") E,/ (k] - mol™") C/%

E 895 492. 89 22329, 10 890 328. 50 2 835.29 -
(E%O%) E., ~729 527.08 325.33 ~729 400. 51 451.90 15.94
E, ~ 162 958.59 ~323.95 ~ 160 359.97 2 161.81 76.25

E ~772 023.47 ~1076.77 ~765 409. 16 5 537. 54 -
(E%l%) E., 617 493.01 454.03 617 364.93 582.11 10.51
E, ~152 674.75 ~32.48 ~ 147 779.26 4 863.01 87.82

E ~682 971. 45 ~1129.35 677 233.61 4 608.49 -
( E%O%) E., ~532 982.69 484,67 ~532924.33 543.02 11.78
E, 148 072.65 ~13.83 — 144 043.59 4015.22 87.13
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Fig. 2 Balance structure of PTFE on the 6 x6
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lﬂ%ﬁ?ﬁd\o HFHE R Jﬂid“ﬁ%fﬁ%ﬂ?ﬁd\ ,%EH/EEXd‘ at different times at 298 K
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Fig. 5 Sintered process of Al powder coated by PTFE
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Formulation of Modified Nitromethane Liquid Explosives Using
Stimulation Technology of Exploding in Fracture

LIU Jiatong™ ,ZHOU Zheng™® | LI Zhanjun® , CUI Xiaorong® , QIAN Hua™®
chool of Chemical Engineering, Nanjing University of Science and Technolo iangsu Nanjing,
(D School of Chemical Engineering, Nanjing University of Sci d Technology (Jiangsu Nanjing, 210094 )
(@ Guangdong Hongda Blasting Co. , Ltd. ( Guangdong Guangzhou, 510623)
(®National Supervision and Inspection Center for Industrial Explosive Materials ( Jiangsu Nanjing, 210094 )

[ ABSTRACT] The research on the modification of nitromethane explosive using the single factor was performed and the
optimum formulation of modified nitromethane liquid explosive with nitromethane 76% , ethylenediamine 5% , cellulose
acetate 5% , aluminum powder 14% (mass fraction) was confirmed, based on the requirements of stimulation technology of
exploding in fracture for the safety, physic-chemical properties and detonation of liquid explosive. The main properties of
this modified nitromethane liquid explosive include viscosity 1342 mPa -+ s, pH value 8. 0, volatilization ratio 2. 0% ,
mechanical sensitivity 0, critical diameter of booster less than 2. 5-3.0 mm, detonation volume 662 L/kg, explosion heat
5 749 kJ/kg, and detonation velocity 4 233 m/s. The results show that its properties met the requirements of stimulation
technology of exploding in fracture to produce oil or gas in low-permeability reservoir.

[KEY WORDS]

liquid explosive; nitromethane; exploding in fracture; reservoir; low-permeability
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Simulation and Analysis of the Sintering Process of Aluminum Powder Coated by Teflon

TAO Jun, WANG Xiaofeng, WANG Cailing, HAN Zhongxi, HUANG Yafeng, DIAO Xiaogiang
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT] 1In order to analyze the effects of sintering process on the properties of aluminium powder coated by teflon
(PTFE) , the binding energy of PTFE on the 6 x 6 crystal layer of Al,0,(001), (010) and (100) crystal plane at 298 K
and 678 K were calculated by molecular dynamics method, and the mesoscopic state of PTFE- Al,O; at different times at
298 K and 678 K were simulated by dissipative particle dynamics method. Calculation and simulation results show that the
binding energy of PTFE on Al,0,(001), (010) and (100) crystal plane at 298 K is 2 782. 67, 5 582.97 kJ/mol and
4 634.32k]J/mol, respectively; while at 678 K it is 2 835.29, 5 537.54 kJ/mol and 4 608.49 kJ/mol, respectively. The
compatibility of PTFE and Al, O, is poor at low temperature, for which the two substances are separated. At elevated tem-
perature PTFE and Al, O, present better compatibility , without obvious phase separation. The sintering process promotes the
diffusion of PTFE in Al O, and also can increase the miscibility of the polymer and Al,0,. However, PTFE has little effect
on the strength of coated aluminium powder.
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