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Table 1 Comparison of the properties of CPN propellant, HY6 and WHY6
sample density . stabi|ity71 hygroscopic  5s explosion point flame sensitivity friction sensitivity impact sensitivity —electrostatic sensitivity
/g« cm /mL - g /% /°C /cm /% /% /V
HYe6 1.75 0.31 1.2 330 11.6 28 28 3071
WHY6*  1.70 0.31 1.7 351 10 >10000
CPN 2.04 0.15 1.6 465 3.3 >10000
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Fig.1 DSC curves of CPN propellant, HY6 and WHY6
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Table 2 Results of linear burning rate in open system

black powder ! deviation/%

linear burning/cm - s~

CPN 14.96 0.4

WHY6 26.26 3.8

HY6 135.8 8.5
4 & g

CPN i 70 LA 50 w8 B4 L R 1) 22 1, IR 3
PTG A I — B B 2R, AU | e SRR
BAR , 2 A VEOL T PR 2 FITO A 2 24, ] i 2 42 4k
7o CPN [ A Bd R >321 °C (KR i >130 °C,
Y R R 7 4 TR UL P BE 0K 5 CPIN i k57 B AT
—5E B UM BE ST R HE Y 5 CPN<WHY6b<HY6

£ L Pragk , CPN i 50 2 — i v 3L 1 RE L R B9
FEAAME 2R BEAE T TR e L RE R L R
sty b, {91 AR L S R D R ST S O ) AR e R A AR
LENRE I

o K 2014 # %22 4% % 3# (397-400)



400 W, RIS, BRAIRE, BRI, TR, AR

S &k nuclear island’s main equipment [ J]. Generating Equipment,
[T] VAR AAT. PHEAF M AP1000 SE AR aesh B [)]. 2007(4) :249-251.
WAL F7, 2006, 23(5) ; 55-65. [4] BIRE, BN “IOUHmBAGHI)]. L BT 2R,
[2] ¥Fi% . AP1000 ¥ EZ AWM E[)]. P EZ T, 2007 2004, 24(11): 12-15.
(6): 14-15. CUI Qing-zhong, JIAO Qing-jie. Study on sulfur free black pow-
[3] FNE 3L, ¥4 L. AP1000 =8 & Bk E )] Kk, er of two ingredients compositions[ J]. Transactions of Beijing In-
2007(4): 249-251. stitut of Technology, 2004, 24(11): 12-15.

SUN Chang-ji, XU Lian-yi. Localized manufacture of AP1000

Performance of Carbon Black /Potassium Nitrate Propellant for Blasting Valve

YANG Bin', SHENG Di-lun' , CHEN Li-kui' , XU Hua-shan', MEN Yuan-yuan’, ZHU Ya-hong'
(1. Shaanxi Applied Physics Chemistry Research Institute, Xi'an 710061, China; 2. Xi'an Wuhua Juneng Blasting Equipment Co. Ltd. , Xi'an 710061 , China)

Abstract: To satisfy the requirements of passive pressurized water reactor nuclear power station explosion valve for high-tempera-
ture-resistant gas-producing powder, the carbon black/potassium nitrate (CPN) propellant was developed, and its performances
were tested and evaluated by DSC, TGA, closed bomb test, linear burning rate test, friction sensitivity and electrostatic sensitivity
tests. The comparison of performances of CPN and black powder (HY6) and sulfur-free black powder (WHY6) was carried out.
Results show that the auto ignition temperature of the CPN propellant is over 321 °C, revealing that the CPN propellant has good
thermal stability and high temperature-resistance ability. The CPN propellant has the ability of producing gas to do work. The
burning rates increases in the order; CPN<WHY6 <HY6. The values of friction sensitivity and electrostatic sensitivity of the CPN
propellant are 0. The safety of the CPN propellant is better than that of HY6 and WHY6.

Key words: analytical chemistry; nuclear power technology; pyrotechnics; blasting valve; propellant; black powder; gas genera-
tor; high temperature resistance
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