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Fig.2 Schematic views of SCB device
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Fig.3 System of measuring SCB voltage,

current and plasma temperature
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Fig.4 Curves of SCB voltage, current and

emission intensity vs time
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Fig.5 Curves of SCB plasma temperature and

SCB consumed energy vs time
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Table 1 Functioning time and SCB consumed energy

with respect to different capacitances under 21 V

average of SCB average of SCB

capacitor average of average of

consumed energy
/uF /s ’

consumed ener;
&y L/ s

at t,/m] at ,/m]
6.8 10.5 0.758 10.9 0.772
15 6.30 0.906 7.53 1.05
47 4.78 0. 846 7.96 1.24
68 5.36 1.05 18.3 2.20
100 4.08 0.840 60.0 4.30
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Table 2 SCB plasma maximum temperature

with respect to different capacitances under 21 V

capacitor T, . standard relative standard
/ /K deviation/K deviation/ %
6.8 2242 219.8 9.8
15 2279 127.4 5.6
47 2737 80.4 2.9
68 2820 256.3 9.1
100 3324 74.9 2.2
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Measurement of Semiconductor Bridge Plasma Temperature

under Different Capacitances Using Spectroscopic Method

ZHANG Wen-chao, WANG Wen, ZHOU Bin, QIN Zhi-chun,
ZHANG Lin, YE Jia-hai, TIAN Gui-rong
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094 , China)

Abstract ; The real-time measurement of the SCB voltage , current and plasma temperature based on the double-line method of atomic
emission spectroscopy was conducted by using high-speed digital oscilloscope. The curves of SCB plasma temperature and SCB
consumed energy versus time were obtained. The effects of five different capacitances (6.8,15,47,68,100 wF) on the functioning
time ,SCB consumed energy and SCB plasma maximum temperature were analyzed respectively when the charging voltage was 21 V.
The results show that there is a linear relationship between the maximum temperatures and the capacitances. SCB plasma maximum
temperature increases from 2242 K to 3324 K when capacitance increases from 6.8 pF to 100 pF.

Key words: applied chemistry; pyrotechnics; semiconductor bridge; plasma; temperature measurement
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Quantitative Analysis of Molar Substitution of Cellulose Glycerol Ether
as Intermediate of Energetic Binder

SHAO Zi-qiang, ZHANG You-de, WU Man-li, WANG Fei-jun

(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To explore a gas chromatographic method to determinate molar substitution ( MS) of cellulose glycerol ether (GEC) as
intermediate of energetic binder, GEC was decomposed to isopropyl iodide by HI at 150 °C under acid condition, and the products
were determined by GC-MS. The reaction mechanisms were inferred. By means of determination of isopropyl iodide in reaction
products with GC, the content of dihydroxypropyloxy in GEC and MS of GEC were calculated. Results show that the MS of three
GEC samples are 0.375,0.425 and 0. 531 respectively, and RSD are less than 0.2% , and recovery rate are more than 96% . Com-
pared with the ways of chemical titration and element analysis (EA) , the GC method can be used to determinate the MS of GEC and

others of hydroxyalkyl cellulose ethers with a good reproducibility and high accuracy.

Key words : polymer chemistry; cellulose glycerol ether; molar of substitution; gas chromatography



