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Fig. 1 Measuring layout of the decomposition
potential of the melting salts

E: Celi

R: Variable resistaence

V: Volt meter

A: Milliammeter
Sw: Switch

S: Sample

Eq4: Electrode

P: Thermocouple
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Fig. 2 Percussion sensitivities of potassium
chlorate and sulfur mixtures
Temperature: 25°C

Weight of drop hammer: 5kg
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Fig. 3 Ignition points of potassium chlorate
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Fig. 4 Heat sensitivities of potassium chlorate
and sulfur mixture
Sample weight per trial: 10 mg
Furnace temperature:  A: 200°C
B: 210°C
C: 220C
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Fig. 5 Thermal decompositions of potassium
chlorate sulfur, and potassium chlo-
rate-sullur mixtures.

Sample weight: 500 mg

Heating rate:  5°C/min.
A: Single sulfur
B: Single potassium chlorate
C: Potassium chlorate (50)-Sulfur (50)
D: ” ©0- » (10)
E ” @)- » (5

log(ﬂv-) =log aWo

aT 100Z
(T-TQE|___E
{1+ e ) 2aerRT
fBL, a; BELFRBRE, W BRFIORFIOR
To; WINGEEE, Z; iR

T-Ty/ T R 1ZHELT/REWEAIIE, BET
HIE T RHIREREL T-Ty & &0,
A 1 i,

14+ (T-TyE/RT?*=1 (9)

LBiFa0b, log (dW/dT) & /T O Bk
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Fig. 6 Relationship of the temperature and the
decomposition ratio of the potassium
chlorate and potassium chlorate-sulfur
mixture

Temperature: 400~550°C
A: Single potassium chlorate
B: Potassium chlorate (90)-sulfur (10)
C: » ©5) » (5
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Fig. 7 Decomposition potentials of melting
potassium chlorate
A: 4-Pt electrode, 370°C, 2Hr,
Single potassium chlorate

B: ” 420°C, 2Hr,
”

C: ” 370°C, 2Hr,

Potassium chlorate (95)

-Sulfur ( 5)

D: +C electrode, 375°C, 45 Min.
Single Potassium chlorate
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Fig. 8 DTA, curves of potassium chlorate
and sulfur

Sample weight: 500 mg
Heating rate:  5°C/min.
A: Potassium chlorate,
B: Sulfur
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Fig. 9 DTA. curves of potassium chlorate-
sulfur mixture
Sample weight: 200 mg
Heating rate:  5°C/min.
Weight ratio of the mixture

Potassium chlorate Sulfur
A 9% : 10
B 50 : 50
c 10 : S0
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IR
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DDNP—HIF o Vi ASICRI 2 L T 8k
HBREHELR. O % Table | (253,

Table 1 Effect of the sulfur contents in

DDNP-potassium chlorate explo-
sive on his heat sensitivity
(Induction period; sec)

717 Sulfur contents (%)
DD. s

Temp. | DDNP in DDNP-KCIO
. i | )
© (single) | o 0-250.501.0{2.5,5.0{ 10
190 1.3
180 3.2 | L1

170 6.2 2.3 1.6 1.4 1.3 1.10.7 0.9
160 17.2 3.6 3.4 2.8 1.8 2.3 1.4 1.3

155 9.4 9.0
150 13.1 6.7 59 54 3.9 3.2
145 8.9 7.206.4
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#7571rt e Fig. 100X Hichs,
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Fig. 10 Heat sensitivities of diazodinitrophenol
and potassium chlorate primary explo-
sives added to sulfur

A: Single DDNP.

B: DDNP (50)-KClO; (50)
Adding ratio of Sulfur (wt.)

C:0.25% D: 0.50% E: 1.0%

F:25% G:50% H: 10%

~

1
1
E, wFihi 30~32kea O —F~TH T,
DDNP—HiskEs» ViRAW O Gtk R ¥ — 12 &
Lz e&hb, BEREENT 388 RBAOERE
i3, DDNP LESRBRAVIZE A b LBbh b,
ERRBIZ L > THRRELRR L. 7 -0
o EizEERM 2R E, 131g 0 FRENEREBOL

ISHETEET, SBRBEEIC LS TEAFHERO
@5 Table 2 (2534,

Table 2 Effect of the sulfur contents in
DDNP-potassium chlorate explo-
sives on his impact sensitivity

(Weight of drop hammer; 131g)

~ Sulfur contents in
DDNP-KCIO, Critical height
explosive

(%) (cm)

None 10.8

1 10. 6
5 1.4
10 11.9

GimRIEL, B o BAaRm A 19% BE T T,
DDNP—$iEEE I Y L Eb H Ve 5~10% 245 &
fEricHRIc 5, SIERRRTIX, Bz A ¥
— %525, HEMRIGERORY-HERERY Y &
BRORIIZE->T, DDNP k #ikgsn VO &
BETIBEBDLbIT, o, FiROBERKICL»>

THRT AN F—BR L TR EORETHRIZ AL
B0 kEBEND,

3. 5 DDNP—iE%KEh ) —HNDBAE

DDNP—#HRE » Y —RiR &4 0 S5 & 3
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HKEgH Y OSERN S, 130C Eg L ) B EIRH
+ 5, Btk 10% FmLLoT, 120C XY
FBIARMEEL, FAASL 10°C EL 25, FHEOHM
A 209% 725k, B 142°C & 42 VRIROR
MELBBITONT, BAAMNEK, HRED Y L6
RORSPOBKECL 7 P ENRTL Do
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s
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Temperature (°C)

Fig. 11 Thermal decompositions of diazo-
dinitrophenol and potassium chlorate
primary explosives added to sulfur

Sample weight: 30mg

Heating rate: 5°C/min,
adding ratio of sulfur (wt.)
A: None B: 109% C: 20%

50 16’
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s
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Fig. 12 DTA, curves of diazodinitrophenol and
potassium chlorate primary explosives
added to sulfur

Sample weight: 30 mg
Heating rate:  5°C/min,
Adding ratio of sulfur (wt.)
A: None B: 19 C: 59 D:20%
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50 PAT ik, DDNP—Hiskgs v o DTA i &
Bhbiv. BEOERZLIERNRLL bR D D
X, 109% #*# x 3BLEECH D, A EORBSH
BT, BSHITIc R T 120°C fhEom 3 k&
DT B, LirL, Zomut, FNmose
DM, R —BRRT 2 L b ik
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3. 6 FamMBOBEICRETHE

DDNP iz A& ) =R 0B 5h 5 T LiXBEC
D725, DDNP—HIE:» VRS Hic BAHm
ENBHZLIZEHT, THiMBcL2BER ED X
IS b N ETR. = DR E Table 3 |R
2

Table 3 Effect of pre-heating on the heat sensitivity of DDNP-potassium chlorate-sulfur

"Delay for
Sulfur | Pre-heating | Pre-heating Delay for | Total heating | ignition at
content | temperature time ignition time continuous
heating
(%) (°C) | (sec) (sec) (sec) (sec)
0 150 5 10.0 15.0 13.1
5 145 5 5.9 10.9 7.2
10 145 5 5.8 10.8 6.4

DDNP—H3Es b ViR G Tl o i o &
LT AT VBRI ODID. BAAEL DR
ETEVEIMIST 3 2 LicX>T DDNP Bikh#
WIzZgRIc 2 5. BIRERIT 58810, HRRED
Y LEERORIENEA THBELEDIZ L FELLbh
B, RERfEL LTEXONLHRED Y v L0810
HY OFFEILI L, ERBEHIVIIOVTEZ B Z L
3, BRITKBEFECLY, THRFS*asT52
ETHDIe

THOLRBREEIZFLLWRB Iz, 120C @
EECIOH MR L 2RO BIGRNERIE L 25
£#% Table 4 {27,

Table 4 Heat sensitivity of the pre-heated
primary explosive of DDNP (5)

-potassium chlorate (5)-sulfur
mixture
T ot Secondary N
Pre-heatmg . Delay for
Sulfur heating ignition at
content R Delay for.! continuous
Temp. Time |[Temp b gn!ition heating
(%) (O (sec) | (C) i (sec) (sec)
150 1.9 13.1
0 | 1204 10 | 140 3.4 3.6
|
. 190 3.5 3.9
5 1200 10 1 450 1.2 1.4
150 3.0 3.2
1011201 10 | 455 1.2 1.4

ZORRPSHALI L DI, 120°C [LHWTLHE
FHmic 5. 120°C CRENUISRT 5 4%, DDNP
BELEPIZHAET 5. Bt LSRR Y ) ORISR

16 (80)

T BiRMEY, BRORA (12000) LA L ThH LR
INhBDT, 100°0C LT OBEETTMMEAL-REH
2DV, BREELTRBELTS e = OFKER &,
Table 5, 6 273

Table 5 Heat sensitivity of the pre-heated
primary explosive of DDNP (5)
-potassium chlorate (5)-sulfur

mixture

Sulfur' Pre-heating ' Delay for ignition (sec)
content! at below temp.

‘Temp. Time | 145 150 | 155 [ 160 | 170 ] 180
%) | Q) iH)|[ClC|C|C|<CT]|°C
—| —|  l131]9,4{36] 23] 11
0 05‘ | 5 613.8/ 2.4 1.1
2.0 |96 3.8/2.4 1.0
‘05 —19.0{3.4[ 2.1 0.9
100 545! | |98!3.s|2.5 1.2
—| — |89 59 1.8] 1.3
0.5]8.9 5.7 1.9] 1.2
LO | 75| 29)87] 5.2 2.1 1.2
oo | 05193 4.9 1.6 1.1
2.0110.1] 4.4 2.0] 1.4
- — 3.9 1.3 0.7
0.5 3.7 1.3]0.8
50| 75| 99 41 1.3] 0.8
0.5 3.6 1.1]0.7
100 2’9l | a8 1.4/ 0.9
—| —]e64 3.2 1.3 0.9
0516.2] 3.2 .2/ 0.8
10.0 | 75| 95]6.4] 3.3 1.3] 0.9
00 | 05607 2.9 1.0] 0.7
2.0]6.8] 3.3 1.6} 1.1
LEARKG&E



Table 6 Impact sensitivity of the pre-heated
primary cxplosives of DDNP (5)

-potassium  chlorate  (5)-sulfur
mixture
Sulfur | Pre-heating Critical height (em)
content (Temp, Time| Pre-heated | Non-heating ~
(%) | (<C) | (Hn) Sample Sample
0.5 10.4
120 1.1
0 10.8
0.5 11.6
1001 2.0 1.7
0.5 10.8
51200 10.6
1.0 10.6
0.5 1.2
1001 59 1.8
0.5 1.4
520 10.9
5.0 11.4
0.5 11.9
1001 20 12.0
0.5 11.4
51 209 11.0
10.0 Epe 11.9
0.5 13.1
100 50 13.2

ZORERLBIOMILY S, 75C TME T3 H
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5 FERER B BRIC 2D, UL, 28
D LBIZAIRIC A D, BIRERIEIX, 100°C G
+5 L HTHMRIZ L SRS 5.

MRLZL Sz, HMRH Y LRI LT, ZojRE
TIRALERIE L LV R, T 5 L~ REOTRI
DDNP HfkOE{LIcEKN+T 3 L0 Th B,

=038z 1> T, DDNP #oigmiix 1000C L
Lozt 5 o LixRE R EELAIRT S E
PHLBHLL V.

Bl 2LLTHATIAX 23 B 2T~
A IHRERH VIZBEIHBLEL S, MickoTH

Ehan, FESRILSATERRTASYERT
B8, k3RHILROKRENRBZY,

350, +KClO;+H,0=3H,S0,+KCl {0

IORIGICE > TR ERT 5. £k, BHBRTR
BARIBERLBS
SO:"'H:O:HzSOg 1)

DEEIZE>TERT SEHBRLEBGRA A ORE
*BaDL
ClO;~+3HSOy~=C\~+3SO,~~+3H* (1
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ey, KEAAroBERLES LEIKEROLK T
SAEE L H B,

DDNP thiziR A 3 5HifoK(E, FVHETL,
0.05~0. 089 ZEF C HAMARHFIZIIhA YRS
BOA, HCEEE Y Y R ORI ERAT NG
121X, SPRPBREDIZMILEMHATOLE LIS
ME 2 LERDD 5.

4 88 15

DDNP iR A T5RROEEZOVT, Hichik
v EDRES I B EEIc > THilt L 72, DDNP
LR EREELEV S, REERME 2B KL, K
RiH VY SOBRILAZRALT, MR LEYER
ELTo8B_HD

WS Y LR L, o U—HEREY VDK
ETHEBLLIS L, ERRRIELY Y. MERy Y
LEIR 0 KIS i3, REB N T:3~4:6 (IR THi
2, Bukpedtizgic, ToRBEBR 5 LM
ERTOIMBBR2EEBENRIIRENE,

BRREIETL A LREDHMASHY, 7:3~4:6
DOEAIL, (21T 140°C 358 T B AT 5. RANMK
FMEE+ BB 120C THHZ L, b, RN NE
BToLbIERGEY Y LEETS L BbR S,

Bkt h ) OBRE © HHFRER, 370°C GRRG
TIiBEE) TH 1.6V THBHR, BiEiRA L TRIY
BRI L7 b i, FREICAE BIc4ED THRRREEIRRS
DT % HHREH Y LHERAKIELTVS & &
DL, KB 0.2V (#) Skaal) THHT, zhix
BREIZRREA R L SOHEHRE D Y OMFREIC—
BLfiTh s, HIRELY Y LERORED S Iz
SN DHL D YRR VX, BRI Y OERIED
DRITIE= A T RO TR,

DDNP--i3Ee 4 Y o BEIEAY I Bk & ivm-
DHPEITIE, BEROSAHEN 10% Tk, itz
HFAILT, BURERIISIIC 5. BABRE Dt
EHEAL =¥ — (3, DDNP—#3RY ¥ o %R
A¥7T 32keal ThHY, BMEFMLTLHMAY D
HFIIZEbL LRV Z L b, BREFRET SN,
R ORMmMER 10% BE % Tix, DDNP—HiRE:»
YORENKRH L E2 Oh, RISRITLIZERR,
Ri&hs.

L72pioT, BaaTt, BREKEBoBHRT
HEEREHY LRELT, 841 52X ~>T DDNP
—HREY Y OREL BT Lo L Bbh s,

AR, DDNP—Hiskn ViR A (o Bk A 5«
WRASNTHRAB EB L2V, iU, HERRDY

EREIROEIEDHE 22 YRS, RIS KL > TH
WOIERT 5720, BR IAF—2@mLT, B
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DERMNRECBGIZIIST A 7OEVEBINET AL X —
2HE2SB4IY, RFLMRIZAES,

LA L, BMREISTR, BlElmibsokick
DTREAAXETL, BoRNEELLBIz2hTK
BICHRRE D ) —RiNMOBAAICI 7 FERTL B,

FMBROIY, BERNRR WA T 5 110~
120C LA ECRM A VEETH DA, X2 DD
NP Hko@EizEf s h, BEOFmzEHO L
DTIXAEV, 100°C DOEEETIONMB T 5 B2
DDNP ZORBIRITSUNCSIRIZ A 5 25, 2 B5HIm
AT WA REERIZ 2B,

HRREIETHRIC 2 5, 75C T2a5RIMBAL
Th, BURE, SMBREII»DOAV,

0.05% LATORIN R BASRBHESIZOVTIL,
SR EFA CERBE, BUSHEIZ #2280 5 hd, DDNP
RBASKAHRICESTH L BEEXETFa S
IO LIRVR, BRICERLEX SIS, BOER
LEHERROER EE LT, B5FHERER
FEAVvIREBEINS Z LRI ETHLE.

B RPFRE RIS ICh iV iR EMo, M
Ik, &M@, EBER, Bl MLEHmE, KA
FEF IR, SRR, RBRICBhshEn
KEWOFRKIZB Bl L LI 5,

x MR
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3) H. G. Tamer, J. Chem. Education, 36, 58
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Behaviours of Primary Explesives XI

“Sensitivity of Diazodinitrophenol-Potassium chlorate and Effect
of a Trace of Sulfur Contained in Diazodinitrophenol”

Kazumoto Yamamoto*

As impure content, a trace of sulfur is present in diazodinitrophenol. In preparing

priming composition by mixing diazodinitrophenol and potassium chlorate, therefore, it is

expected that the sulfur contained in diazodinitrophenol will react with potassium chlorate

to degrade stability.

In view of the above, studies were carried aut relating to the reaction between

potassium chlorate and sulfur, to the thermal decomposition, and to heat and shock

sensitivity of the mixture of diazo-dinitrophenol-potassium chlorate and sulfur.

Sensitivity to heat and shock of the mixture of potassium chlorate and sulfur
reaches its peak when the ratio of mixture is 1:1 (wt.,).

As regards thermal decomposition, sulfur melts and reacts with potassium chlorate

(in solid state) to initiate exothermal decomposition with 140°C as the ignition point.

Addition of a small quantity of sulfur to the potassium chlorate does not affect

apparent ignition point.

In the case of diazodinitrophenol-potassium chlorate, however, its heat sensitivity is
sharpend as the quantity of added sulfur increased. This is because the reaction between

_potassium chlorate and sulfur occurs at a lower temperature than the decomposition of

diazodinitrophenol alone, and serves to accelerate decomposition of diazodinitrophenol.
The shock sensitivity is slightly declined when the quantity of added sulfur exceeded

18 (82)
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3.0%. When the temperature was lower than 80°C, potassium chlorate doesn’t react with
sulphur. It should be avoided to raise the mixture of diaZodinitrophenol-potassium chlorate
and sulphur to a temperature higher than 120°C. ‘

Industrially produced diazodinitrophenol contains about 0.02% of sulphur. So long
as the sulphur content is in this range, no apparent effect is produced on stability or

sensitivity, nor is any change brought about in its explosive property.
(*Reserch Laboratory for the Department of Explosives, Asahi Chemical Industry Co.,

Lid., Tokyo, Japan)

TTHr 75 —-%Hwn,

Dy A RN VNV

RELEIZLBEAT =4 PILBOELGHP=I©m
73— HRBENE:

oo

1. # B

FA+<4 b OBEETERIRCT, BRENTHS
=ruXy+tyr (NG o—Mic, 88k NG ofH
FlrLTREsShTwa=busya—n (Ng)»,
Heffilc fuE e, BT LCHRv LR34
MEREIHA SR DRIz i ot ZRICHERWER
RN+ s EoRIc Ng PEARE L. ZOMRE
LT, ST Hiz2K Pty s Ng ¥ 208K
R 2T BV AR EET T3 URSWINED &
hTvd,

X—% Ng # 2 BIEREIZOVT L, BMSEIZH
KA A —h =4 ©, Rider, Mellon & &7/ {tn
» 7Y VB BHIEMTLAD S, DS A
F24 PIHIZBIT S Ng HFRBESEE LTRA
EhTVv 3. HiRom RETEOHRRMR, =
+3lzoh, Ng FRBELEFETL, HBEET
BRREENBRIZZST-D. FRC Ng F2hfei
oL, N o fIRZ2EICiEn 5 kiz, (ERTEHLEL
<, MEMEOWHVAIFERERS h T v 5, o
%, MSENIEREr, HJIKE 55, DuPont kY
ARLRZEK D= a2 Y a—AH RBEEREEED (T
~E&, BERE =747 o rEERHLZOT,
ZONRBBERERET S,

2 &8 B &
SOEREE, BRI TKBERDO Ng ks

FK40%F 1 122B RAL .
* BRERKAMMFRERFT LORUBETFR
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ZFoR N A i

A&y, EUAHREVCENEE, Yox=pxoy
ORISR ES Lo, Ngitkiziy 0.6%
BAEL, REORGBIITHY ok 5 LA
WRkick Y, BERPEEE L 2 NNN-Coz=p
RV, eEshThLIFEOX /) £ Fikd
POERICEBLDLEERTV B,

O O Com T Wi
! 4+ (HNO,;, HNO,) j{ﬁ/@,/)

O8O waos

/AP he=9 0l X=1/280,-2, Cl-,

B RS THRE ST B RRR & DRl SIS Tk,
G’ O-donor X H-acceptor® L LTEHTS
HBEEURUERIET v FE LY ILES>THLRET
5. RFOHBHMED BE: & L T, REOK, &
R, BEPOTHMOBALILT 5 Fik & RML
e

BERET 10m! O 2275 R 22k | m/
W 0.3~0.7pg » Ng 8L E Lol & A, =
NP 7z=ARCO S o RE 9m! EMi, ik
#10ml xL, 25~30°C o {HiBERF (C 305008
B, BElE 10mm oL icBl, KEHE
v, ME 650myg, RY o kih 0.0l mm TAkEH
gL LT, 15900 B 2Rl L, Rzl T
FTHRDIRBMZL Y, FRaREho Ng REE
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THHETHHH, MERFEZRNMNT 24, 1) gl
ARy M, 2) RICRRUEUSEE, 3) MIEOHm
&, O FINEORCHE, 5 REMOWERICAVT
EBRETEI,
3. I7HITIUYE

FALF=4 FPTHIZBIB3 Ng W2 E2F 7Y )
+T3EA0F—%REIR, V77—~ L LTLKLERAT
»5. YFHTRBLEY L7 7—1, WU&Hk, A b
VEOTNZEBRNTS, XBUKLEL SR EA
VT RVIRBOGRED H BB T L IMHIBKR S
ROLDT, XERERUTFAIEs PA vV Yx
—RERO 2y S odustFE v, iy LRI
FTD. +27Y OB L TERERbRO
TR RRET AL ENDD. HHLRY 7T~
REBEO T VA L H AR S XA EBLTYIN S 4,
9 2 Rl — i O CREHRIRA N 50 FRINEEIT Y
VAV T AL T A LY e~ L, A
ORAET Ng ¥ 2 it Lice 37"y v Lo
BEAELT, D HrFYV el L7 L Ng A D
WAHE, 2) HARBGEREE 12300 0.57 L L /KL
¥ 20m/ iz Ng # X &R S B o0 Bﬁlﬁlg‘
FE LT XL L VRO IhERNT,
F7A FPLHEIZHITHELKPD Ny ?fxzﬂmﬂ‘li&%
Rl

4. =B 5

4LV B’ OB

1) TEHERA:ZAAK 3 22X KRB P T, B
< A EEAY 0.5g, $HEY—FRR3 a¥inz
BEBLIZLO,
2) NNN-Yyz=pXvIP v tifiGRY 7=
WRYS vk b o THRERL, BA254Co

YOEHMLI,
3) Fifk: B RUCRBRMEH &8 E 2V AR
Fho

4) £l - RIEFHRD

5) Ng Bl : By emifb L Ng it &g,
—REAFRL, WKz NL, Ak L mlth
Ng lpg EELEMHERR L.

6) Yrz=pARYTY L REE Bl 4 ICHERA
1B%Emmz, 170C 5275 2 apTHRL, WRET
HBHL, U Yy Toz=pRr vy P rolg
NaCl 0.1g ®Mmas2&lcipeL, Rl I R
LA 28 REB D b LML,

4. 2 BARUHREE

1) #5REHR, 10ml ffAATTFTR I,

2) # .75 —: Union Industrial Equipment Cor-
poration > Uni-Jet Constant Rate Air Sampler,

) ATy —: FEgs UIE-175MI Calibrated
All-Glass Impinger,

4) YeERf : Haz EPU-2A BUSE¥cuEit.

4. 3 REZEOBH

1) HEEOERA~2 FLORIE

Ng iz Ay T BABMEETR, AERR
FHl e LT 360 mp~800 mp o HilH iciriz U RREE
RUELSF 7izF ey b Lk,

o¢

& £ (mp)
B! BEHOBRXA2 b

ZOFEETERICRELHEL ¥kt 610my LB
35, Du-Pont O¥ENCIY 650mu TH@ZL Ty
3D TLHORIEX 650 mp TR L1,

2) RIEDFMHyE

10m! OBRFFARAZITZalzRE I1ml 2AR, &
2 10ml ok BES T AR LRI
5&, REOBESEARTS. ZOHEEEERRT
kD, WREFmEE, KREREVBREMRT, BE
LB L ERE L. R,

BV ARG oo RE B

Bl | %cF ] & omow ma (s a|0n|i5n |00 | 255 | 309 [naw wa
— % M(CY 30 | 9.8 28.2|26.5 5.2 24.5 3502 2

I5C | wci@%ﬁmmﬂn 35 |30 |26.8]24.8]23 | ’m
5C | wC | B gﬂ%ilws 37.5 33.5 w7|m5 27 3232
,ifé%f&ﬁ{ﬁ(:ﬁ; 9 | 3383 [27.2]25. 2 l l 21

w ( 31.5129.5)27.5] 26.2 25.2 | 24.5 ‘51'5. 21

25°C | Wc‘kawwwq?|w %8305 215 %7|43|n2 —121
Fid H(C) | 39.5 31 28.9127.3|25.8| 32.8 | 21

25C | 0C | B mmee a3 32030 |2r3|25s|at ] 3

2 (8%) IRKFBES





