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ABSTRACT

HNS(hexanitrostilbene), one of the most important heat resistant explosive was recrystallized using

organic solvent, nitric acid and dual solvent system of acetonitrile-toluene. The purification, analysis,
type conversion method and its physical properties are described .
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) 2S  acetonitrile/toluene(¥EExylene) ©l1F &
AclA A2 AL FAFeE Fsudg®. HN
S-IVE HNS-IE #7|8m2 AZ%ste] ¢ =&
dAE wET EFAFS 50~B0mYglE 2AH

k5] E}(G).

s ¥

o

NO, NG
ON = NGO,

NG, 0,

(23 1] HNsel =



=& /x| £

0.156"dia 4

Stainless Steel

End Coupler Charge
HNS-I only

(a8 2]
SMDC END BOOSTER

HNSE 1964'3¢] Shippell &3l 2302 FAJH
Q1" 2 ¥ Shippst Kaplanol oJs} 4 w-g717
7} A= AT

Z TNT7} Sodium hypochlorite(NaOCl)}ol| A t
rinitrobenzy! chloride® A** HNSE @AHE A
otk I ¥ o] AFREE st o 7R AP
Hol drHdden, £ 7% Bol HAHU
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TNTE £%¢E42 3o HNSE k= tEd
9l WS Shipp process”, UK. lab process®, Ko
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TNT —» HNBiB —» HNS (1)

Cu compound
Halogenating agent
air/Os
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Oxidizing agent
(CrOs3FeCls, MnQ:, H>02)

Sodium hypochloriteZ AM-3t] HNBIBE 4
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2 TNT —» HNBiB + H:0 (2

OH )
2 TNT —» 2 PiCH;

PiCH; + CI' —» PiCH;Cl

PiCH; + PiCH>Cl —» PiCH:CH:Pi+Cl
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2 TNT + CI' —» PiCH;CH:Pi + CI
HNBiB
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PiCH,CH2Pi —» HNS + H:0 (3)
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7}t type®] HNSE 24 2o dist 4L gle
U Az @ejdezs #Est 244 2ok HNS-I
ok Wd(thin plate)¥o|™, HNS-IIe APEA (ort
horhombic)E ©]Ety BHuEth = HNS-TAS}
HNS-IB&HS ZAARYo] HZE tZth o] Fo
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Requirements Value

A. Vacuum stability
(a) cc/g, for first 20min. | 1.1 max  0.6max 0.3 max

(b) cc/g per hr. for I.1 max 0.6 max 1.1 max
additional 2 hrs.

B. Surface moisture, and | 005 max 0.05 max 1.1 max
volatiles, (%) by wt.

C. Conductivity test <1.0 ppm

D. Insoluble particles

0.03 0.03 0.1
(DMF)% by wt. max max max

E. Chemical analysis, %

HNS 97.95min 98.5 min
HNBIB or DPE 2.0 max 1.2 max 0.65 max
Photolysis Products
DMF 0.5 max
Wash Solvents 0.1 max
Other impurities 005 max  0.05 max

F. Suzrface area analysis, 3 min { max 1015
/g

G. Acid Assy -0.2 max -0.2 max

H. Average Farticle Size, 0.2-2.0 max. "ot
V2] required
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HNS 9884 TNTE &4 24239 2uA &
e AX AZF FARE HNSE UL o] A
A3tk

HNS 5goll tiale] 60%9] A4k mis 2
gagd ¥ 71gsie 080 $F5A17 F A
B7]2 AolFHA &do 255 4e7A] U]
&+ 9= FY A3k 500mie &3 250
mie] WS 2tz 3389 AHsln dug § 14
0CY AFAZ70NA BAIFESt AZAAY. 1 o
& AAg HNS 5g° tidled DMF 10mls ¥ 7]
AA 27|12 100 rpmoE AHolFHA 110T7} ¥
A 7FEkET 947100 1~4TE WA S5 10
mi& A7t ¥, 71dE FAE WEEY 258
AA BN feEldairlz &Y ddsin 1
0L 200mie) meeE AEsta 2F AZ7)0M A
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HPLCHigh Performance Liquid Chromatog
raphy)

HPLC7I71e &F El=3A 29 20002 ARS8
240 A8 Z#Ee ODS C-18¢]th

2 E acetonitrile?} FHTE FIH] 6:42 &
sl AR, H45L 05~1.0m)/ minolth #AS
7le UV 254nm, Al29] §mi2E DMSOE AR
om 7t AR e FEUAKresponse factor)E
MR 7k AR £ AT

NMR £ DMSO-ds& ARS8 TMSE
71FEAR Flon, 300 MHz NMRA 243 38}
A ol5ke thedt 2ok

HNS ; 9.07(s, 4Ar-H), 7.11(s, CH=CH)

HNBIB ; 9.05(s, 4Ar-H), 3.39(s, CHz-CHy)

PiCH:Cl ; 9.05(s, Ar-H), 4.98(s, CHp)

TNT ; 898(s, 2Ar-H), 253(s, CHs)

Ir(KBr)

HNBIiB : 3100, 2890, 1840, 1605, 1540(NQ2), 14
T0(CHy), 1350(NO»), 1230, 1200, 1170, 1090, 945, 9
20 (CH out-of plane deformation in picryl grou
p).835, 800, 760, 745, 725, 690, 530,[cm ']

HNS : 3100, 2890, 1620(aromatic C=C), 1600, 1
B40(NOy), 1470, 1410, 1350(NO2), 1270, 1190, 1090,
965(CH deformation in picryl group), 835, 820, 7
90, 750, 730, 720, 580, 530 [em]
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[Z 2] HNSO| §7|2aiol it =

2 off 30T 40T 60C
Nitrobenzene 0.059 | 0.072 0.094
MEK 0.035 | 0.052 0.061
Acetone 0.064 | 0.075 0.131
Methanol 0.003 | 0.006 0.008
DMF 1.312 | 1.703 2.198
Acetonitrile 0.043 | 0.064 0.084
Cyclohexanol 0.118 | 0.156 0.206
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I 448 AHET 500ml ZAAD) 90%
o] A} 400mist €% BB E HAIF H
NS 30gS Y1 heating mantleZ 7}93l ¥

sH8de gten a9 49 ()& B feldg

718 F&A% ol

Fssln AFEE HAs) zds)
W HNS/ZAHAe Hst Zm7|(9)2 &AKTh
o]R& 71gHe|=ZE Folx &9 2EE NT
Z fA #okte o] &4 B 5~10ml9] &
T2 47 Zekaa ke 150rmpmo R w1
AEe TR e HA7IHE vAF HNS-I
A7l MEdrh o ZAE dAAFHAL ofA)
% 22 247 33 AHso o3l 140TH
AZAZ7I0NA 16717 59 A=,

Y 49 500ml EZeka3e] W%l xR
AAE HNS 1gol st 20mie] Aleke DMF

220 [ YA IEsE] ] A4 Al1$(2001d 79)

=0

=7 aspirator
pump

~1 O U s 0N =

. Flask, 3-neck, 500m! 8. Magnetic stirrer

. HNS/fuming HNOs &4 9. Dropping funnel

. Magnetic bar 10. Erlenmeyer flask, 500ml
. Thermometer 11. F5F

. Heating mantle 12. &%

. Allihn condenser 13, Heating tape

. Glass tube with fritted disc 14. Drying tube
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2) HNS 119 A=
olF SulAE ol&g AARY 1¥ 54 AR
g A2)9) 327)(6)9] HNS-1 100g3} acetonitrile
Hmle €422 3l ¥Weu EFaddde
HNS-II seed 1lg¥® acetonitrile 450mi, toluene
0miE ¥ Agdiz AojFth Heating band
(ME F27) HotA £elgld] 258 H~BCE
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B : HNS-TI seed/Z2%4
7. Heating band
8. Mechanical stirrer
9. Thermometer
10. Allihn condenser

11. Drying tube

A 1 Acetonitrile/HNS-1
1. Flask, 2-neck, 1000ml
2. Acetonitrile/toluene

3. Magnetic bar

4. Heating mantle

5. Magnetic stirrer

6. Extractor
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HNS | | HNS I
=z M
EMet | EHU
Ed 42 2 2wEd wt% | 005 0.045
44 24 wt. % 0.005 0.008
DMF 2424, wt. % 0.050 0.004
AE 24 %
HNS 98.0 99.00] 4
HNBB 200138t | 1003}

Other impurities 0.050]5F | 0.050)3}

Acid assy -0.83 -0.65

A A=Y, o 5~10 -

%84, C 316~318 | 320~322
b7 %, ke/f 3228 -
347%, ] 483 -

HNS9| QAa718 243AY AFIHE HojAl
717] Y3t HNS& 57t B%ol/do] =A AA= o]
of =t AEE Tl ZAHE HNSE TAHEL
2 AL 5 Utk &, A AR X5 ARS8
A% FR2 HNS-IF HNS-T9) 435 Holg A2
T AU, HNS-19] dA=718 2-sld 1 £35
X399tk 9714 B type-1 2 type-1I HNS= &
3 £427 FARFE st

Y

224 | FFANNEASA A4 ALEE001 7)

2k
Mo
rok

i

1. E. E. Kilmer, J. Spacecraft, 1968, 5, 10

2. E. E. Kilmer,“Overviews of HNS production
/properties/applications” NSWC TR 79~ 181,
6, July, 1979,

3. C. P. Achuthan, et al.,.J. Sci. Ind Research,

1984. 43 197

4. Naval Surface Warfare Center, “Material Spec-
ffication for HNS Explosive” WS-5003], 1989.

5. Francis Taylor, Jr., et al, “Heat resistant ex
plosives, XX. Production of Gradell HNS’
NOLTR 65~142, 26 Aug 1965.

6. Naval Surface Warfare Center, “Material Sp-
ecification for HNS-IV Explosive”. WS-3297
24, 19839,

7. Shipp. K. G., J. Org. Chem,1964. 29. 2620

8. E. E. Kilmer, Proc, Symp. Explos.Pyrotech
1979.

9. Kpmpolthy. T. et al., Chem. Abstr., 1976, &,
58886.

10. Balwant. S., Def. Sci. J., 1981,31. 305.

11. a) Gilbert. E. E., Propellant & Explosives,

1980, 5, 15.
b) Gilbert. E. E., Propellant & Explosives,
1980, 5, 168.

12. Balwant. S., & R. K. Malhotra, Def Sci. J, 1
983, 33. 165.

13. E. Kilmer, “Hexanitrostilbene recrystallized
from nitric acid” NSWC/WOL TR 78~209,
1979.



