
!

!

!"

"!

#

#

$%&$

$

'

%

! " # $ %

!"#$%&%'()*$+,(-./

0

,(&#1%&23*(

0

%,,+$4&

G;=

"½ã�s�¾µt+�¼ä-¿T

�fï

!

4jð

!

vwñ

!

ò

!

ó

!

'Ê>,()`Æ+3Ý,·)-

"

÷} 'Ê

$&%%3#

#

2

!

3

!

kF»r×45

G;=

H_Í�ï×B�ÐESuq>x©

"

Æ[¿¶mSy�g³

"

89¦�_Í<x

q©uq>x©S>?ë¦�@¡

"

��F

G;=

H_Í�ï×

,.&'#"

B�ÐES:;

%

bu]

%

âQ8QÐ

%

8

�³u

%

��T½u

%

Ë;

%

Pu»�

%

RÛ»�²uq>x©

"

�½êF1uqxÅ�a�;QÐÝS½*û»y

u

&

��ghij

"

G;=

H_Í�ï×S�Ðuq>x©+º®_ÍD£Sx©ªL

&

456

!

q>*)

'

uqx

'

�Ð

'

�QÅ�

'

_Í�ï×

789:;

!

:6""

'

:i")

!!!!!

<=>?@

!

;

!!!!!

<AB;

!

&%%*/*'&$

!

$%&$

#

%#/%%*!/%)

!+,6),+4#($(-A"%*:(

0

"

>

&#6+,3*(

0

%*4

>

(-=<9DJ+&%;

C#

Q

)#;3*(

0

%,,+$4+4=#

P

"3*%&&)*%&

.;=-M/ZNM

"

-L-8B

C

/

C

@B

C

"

FGHL-@B/NM@B

C

"

,L>?B

!

YWN8898RXBJU

CP

@BV.8_JUXB

C

?BJJU?B

C

"

=@B

f

?B

C

LB?[JUS?T

P

8RYW?JBWJ@BV:JWNB898

CP

"

=@B

f

?B

C

$&%%3#

"

QN?B@

#

<7&4*+64

(

:8S

P

STJ7@T?W@99

P

STMV

P

TNJN?

C

N/

`

UJSSMUJTNJU78

`

N

P

S?W@9

`

U8

`

JUT?JS8RG;=/̂@SJV9?

K

M?V

`

U8

`

J99@BTS

"

W8BS?VJU?B

C

TNJ?US

`

JW?R?W789JWM9@USTUMWTMUJS

"

TNJTNJU7@9

`

N

P

S?W@9

`

U8

`

JUT?JS8RG;=/̂@SJV9?

K

M?V

`

U8

`

J99@BT

,.&'#"@TN?

C

N

`

UJSSMUJS

"

?BW9MV?B

C

VJBS?T

P

"

S

`

JW?R?WNJ@T

"

S@TMU@TJV[@

`

8U

`

UJSSMUJ

"

J[@

`

8U@T?8B9@TJBTNJ@T

"

789@U

TU@BSR8U7@T?8BNJ@T

"

[?SW8S?T

P

"

TNJU7@9W8BVMWT?[?T

P

"

V?RRMS?[?T

P

"

JTW

"

_JUJW@9WM9@TJV^

P

MS?B

C

TNJTNJ8UJT?W@98U

J7

`

?U?W@9R8U7M9@SR8UJST?7@T?B

C

TNJTNJU78

`

N

P

S?W@9

`

U8

`

JUT

P`

@U@7JTJUS8R9?

K

M?V

`

89@USM̂ST@BWJS(;BVTNJ

V?@

C

U@7S8RTNJSJ

`

@U@7JTJUSMBVJU[@U?@̂9JTJ7

`

JU@TMUJS@BV

`

UJSSMUJS_JUJVU@_B(:NJUJSM9TSSN8_TN@TTNJ

N?

C

N/

`

UJSSMUJTNJU78

`

N

P

S?W@9

`

U8

`

JUT?JS8RG;=/̂@SJV9?

K

M?V

`

U8

`

J99@BTS@UJB8T

K

M?TJS?7?9@U@STN8SJ8R8UV?B@U

P

9?

K

M?VRMJ9S(

?%

>

8(*;&

(

`

N

P

S?W@9WNJ7?STU

P

'

TNJU78

`

N

P

S?W@9

`

U8

`

JUT

P

'

N?

C

N

`

UJSSMUJ

'

WU?T?W@9

`

@U@7JTJU

'

9?

K

M?V

`

U8

`

J99@BTS

CDEF

!

$%&$/%&/&$

'

!

GHEF

!

$%&$/%)/&'

"IJK

!

B2ï>�_H�T®£»

!

=8($%&&!$&3&&%%$#

#'

÷}ô�W�a45��4é#�¼£»

!

Q>FF&$

1

%$&#

#

0LMN

!

¨i3

!

&3'"2

#"

&

"

>�45�

"

450¾kl`¢£SDU¤¥

&

O

!

P

_Í�ï×Suq>x©WÁMNuÝ)x

©QÉÓx©�(ß

"

uq>x©S/gÊ>?�

�ghSÕÖx��å(

&

Ï§»~mû

G;=

H

_Í�ï×B�ÐES����å}

"

ö÷B>?

45¸4\ó¦�¿�Ðuq>x©

&

Ö56

)

&

*

Bj�_(S�Ð8�>?L

"

>9

¦�@¡¦�F��¸6\óSuqxÅ�

&

GS?JN

)

$

*

%

îi7

)

!

*

BÖwnYy_(S�Ðuq>

x©L

"

m¦�ÂhºYySuq>x©aÐÝQ

�;S½*û»

"

��ödJºwSÌp�y¥Î

D6

&

fÊ

G;=

H_Í�ï×Suq>x©

"

�

î�) 3 ê á X º » ¼ S H ' 4 5

&

g9J?B

)

#

*

%

OJW5JU

)

"

*

B¥ÎTû��Ù�

"

Ê

G;=

H_Í�

ï×Â¿YôSq>x©¥ÎF>?5|

"

�+�

�gh¥ÎÊb

"

��F¿>?SbÖx

'

Ú=Î

)

)

*

±>F�î�mû

G;=

H_Í�ï×SÇÈ

"

Ê

¿q>x`ÝÂFåk»rS5|

"

Ï¤è7yÚ

¿B�ÐESuq>x©

&

þ45×

G;=

H_Í�ï×bV§<xq

©

"

B¦�Â

G;=

H_Í�ï×S�QÅ�Ù�

"

»¿bV§ºX+m�Qx©S_Í*pq

"

Ê¿

�Ðuqx¥Î¦�

"

½ê�yzF

,.&'#"

_Í

�ï×uqxÅ�a�;ÂÐÝS½*û»yu

&

!*

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



! " # $ % &

!"

'&

#

(

&

!

xy¼ä-¿T

Ê!_ÍD£^\

"

�Qx©S¦�Ê¿8�

³u

%

��T½u

%

bu]

%

Pu»�ÂRÛ»�S

5|m±:ÁZóS��

&

è�Q�;

%

�QÐÝ

Q�QÍr§/á�Qx©úÁ9SHþÅ�

"

¦

�´

!

lÅ�S@AmVnX

)

*

*

"

Ê!¾q©úÁ

9S§

68̂@W5

A

%

Q8BST@BT?B8M/1@B?

AQ

D?9S8B/

6@S

`

JUS8B

A²

'

Ê!ÌpqúÁ9S§

QNMJN/

.U@MSB?TZ

A

%

,?

AÔÂ

,?M

A²

&

Y

`

JBWJU

)

*

*

WX����

"

QNMJN/.U@MSB?TZ

A

S¦��+���ÙØS�]TÊå�

"

Ok÷A

§m%rÎS

&

þ45e®

QNMJN/.U@MSB?TZ

A

)

*

*

¦�

G;=

H_Í�ï×

,.&'#"

%

,.&'#)

S�Q

�;

%

W

%

�QÐÝ

$W

Â�QÍr

8

W

"

gh�i

&

6

�

"

+

g8MB@9@5?S

Q

I@JTN

)

'

*

¦�ghU2

&

�Ú

`

!

lHþÅ�Ù�

"

 mºlÁ�S�QÅ�§

�Ðö�

-

&

�Ðö�S¦�@AúÁ9S§Ñ�

,JJ/gJS9JU

8QÐ@·Q�Ðö�wï¡PÂS�

Ðö�ûÁ¡

)

3

*

"

89÷A¦�

,.&'#"

%

,.&'#)

S

�Ðö��

"

gh�i

&

&

j

&

!

G;=

"½ã�s�-xys

:@̂9J&

!

QU?T?W@9

`

@U@7JTJUS8RG;=/̂@SJV9?

K

M?V

`

U8

`

J99@BTS

_Í×

%

W

$

g

$W

$

E.@ 8

W

$!

W7

!

+

78,

/&

#

-

,.&'#" '$#4! )'4& ')4" %4&&

,.&'#) '&&4' 3&4$ *)4! %4&*

$

!

t��¼ä-¿T

$4&

!

¥

!

y

$4&4&

!

ôõö`

G;=

H_Í�ï×8Q:;re®xÏ@·

��

"

¨QÍxÏ@·��ÂÝw�;QÐÝEQ

ÍSÍr

"

yQÍ:;ri�k

(

"

jO

$

8

!

&

#

¡¸

(

"

k:;

"

C

$

W7

!

'

8

kÍr

"

W7

!

$

789

'

O

kD

6��©�

"

C

$

789

&

Æ[d�ÐS)E§�QÍª`�V>¸Q

Íb�

"

ö÷dk/0pÃS��QÍxÏ@·

&

¨!

Y]g

xÏ@·�¡ûü

%

���ÖYÃ9!<

xq©

"

þ45/9

Y]g

xÏ@·

"

¿�¡�E

(

$

j

'%

820

2

6

!

800

#

!

$

#

¡¸

(

$

kÐÝ

"

E.@

'

%

k�;

"

g

'

'

kW9QÍ

Á�

"

6

+

789

2&

+

g

2&

'

6

%

0

k

Y]g

xÏ@·Å�

"

r¨�QÅ���cd

&

$4&4$

!

÷õö`

_Í�ï×:;§�;

%

ÐÝS=�

&

EM/

U@V

)

)

*

Ñ�xÏ@·¤PÂF

G;=

H_Í�ï×

:;+ÐÝ

%

�;S1pû»¡

"

þ45>9

EM/

U@V

¡^��_Í�ï×:;

"

¿�¡�E

(

"

"

j

&2%

"

&2%4&#"

!

&0"4*''3

+

+

"

#

9B

!

&0

$

"

$

%4$&)"

#

!

!

#

¡¸

(

"

"

j

"

h

)

!

'

%

"

j%

$

#

'

$

"

j

$

)

!

$

#

'

+

+

"

j

!

%

2$3'4&"

#$

#

'

Ê!

,.&'#"

�ï×

(

)

j%4'#!3&$

"

#

j$!!*

&

Ñ�¡

!

!

#"

��F

,.&'#"

_Í:;+�;Q

ÐÝÙØSû»yu

"

��

&

6�

&

8

&

!

,.&'#"

½ã¥y%xyoµ�Ä,-4 |}

I?

C

4&

!

,?

K

M?VVJBS?T

P

WMU[JS8R,.&'#"[JUSMS

TJ7

`

JU@TMUJ@BV

`

UJSSMUJ

�

%j!%%g

"

$

j%4&E.@

L

"

,.&'#"

S:;

¦� � k

&4#"%!

C

$

W7

!

&

¨ �

&

!

@

#

r £

"

Ê !

,.&'#"

"

B

!%%

!

'%%g

YÐÝ�°ýwSbcE

"

a±�;Sst

"

_Í:;�¿|�

&

 �

&

!

^

#

¸

rÔbÂ

"

��;k

!%%g

"

%4&

!

*%E.@

L

"

a±Ð

ÝSs(

"

_Í:;¼stF

&4&*a

&

ö÷

"

�;

Ê:;S��(!ÐÝS��

&

$4$

!

'µÀtZ

$4$4&

ôõøùúûü

BTLS�;S)E

"

��QÍSwÐbu]

rÔi�k>¸QÍwÐbu]+ãäbu]Ù

#*

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



!

&

!"

'&

#

(

!!!!!

<w=

!

>{?

!

��@

!

2

"

G;=

4A�êÜ#å�K=Q�B?CU

Q

&

Ã

(

)

`

j)

%

`

0

+

)

`

!

#

#

¿¸

"

>¸QÍwÐbu]

)

%

`

r¨¦�@¡Ö

w

"

èãäbu]

+

)

`

¨W9SybbuSû»¡

Öw

&

OJW5JU

)

"

*

>9¡

!

"

#

Öw

G;=

H_Í�ï

×8QS

)

%

`

"

Ã

(

)

%

`

j$4$3034*'h&%

2"

$

!

"

#

¡¸

(

)

%

`

k>¸QÍwÐbu

"

6

+

C

2&

+

g

2&

&

þ45>9

,JJ/gJS9JU

W9ybû»¡

)

&%

*

^

egãäbu]

+

)

$

"

¿�¡k

(

+

)

`

'

j

+

)

`

2 3

'

%

0

-

+

)

`

2 3

'

&

!

)

#

¡¸

(!

+

)

`

$

'

#

%

%!

+

)

`

$

'

#

&

BÇÈ

)

&%

*

¸ÔÊbÐ

Ý

$U

%

Êb�;

%

U

S

QY.

i��¡ÝÂ

&

÷@A

SÃ9Çg§

(

%

+

$U

+

&%

"

%4!

+

%

U

+

#

&

Ñ�Ú`@A��ªLÐÝE

,.&'#"

8QS

��wÐbu]a�;S½*bc

"

��

$

6�

&

8

$

!

,.&'#"

ÀÅ'µÀtZ�xyoµ�-�)|}

I?

C

4$

!

Y

`

JW?R?WNJ@TWMU[JS8R,.&'#"[@

`

8MU[JUSMS

TJ7

`

JU@TMUJ@BV

`

UJSSMUJ

¨�

$

r£

"

BTLSÐÝS)E

"

�;k

!%%

!

)%%g

L

"

wÐbu]HþªP�;S��

'

Ù

�

"

a±�;SÚ�

"

bu]³ms(

'

��d�º

�;L

"

bu]��s(

"

�d��

'

a�

"

wÐb

u]a±�;Ss(èÂWE¨

'

��;2X

&#%%g

Ô�

"

�;Êbu]Hþ7��

&

 �

$

¸

 r Ô b d

"

� Ð Ý � d

,.&'#"

S � Q Ð Ý

!

)'4&E.@

#

L

"

wÐbu]��ú(

&

$4$4$

!

÷õøùúûü

Ê!_ÍwÐbu]S¦�

"

Á9S@AmH

fÜÈAQÊbÏA�X

&

Æ[d45S�;å

�

"

>9

YTJUB9?B

C

/+U8_B

¦�@¡

)

3

*

¦�_ÍwÐ

bu]

Q

`

9

&

YTJUB9?B

C

/+U8_B

@¡S�©§q9â

QÐÝES_ÍwÐbu]^3ÿ6mÐÝES

wÐbu]

"

ÃOk_ÍwÐbu]µk�;S=

�

"

¿�¡�E

(

)

$

&

2)

%

$

j'

!

%4"0$4$

-

#

G

!

%

U

# !

*

#

¡¸

(

G

!

%

U

#

j!4)*0&&()#

!

&2%

U

#

#

0%4)!#

!

&2%

U

#

2&

!

'

#

¡¸

(

%

U

kÊb�;

"

%

U

j%

$

%

W

&

�

!

ÝÂ

"%E.@

ÐÝE

,.&'#"

S_ÍwÐ

bu]a�;S½*û»

&

¨�

!

r�

"

B2�Q

�;Ù¾Z2

"

_ÍwÐbu]Â�F�½

&

B¿

�Q�;

'$#4!g

Z2

"

_ÍwÐbu] 

$43'6

+

C

2&

+

g

2&

��Ú��

&"4!%6

+

C

2&

+

g

2&

"

Ù�

���E¨

&

èB��Q�;Ù¾

"

_ÍwÐbu

]HþªP�;S��

&

8

!

!

,.&'#"

½ãÀtZ�xy-�)|}

I?

C

4!

!

,?

K

M?VS

`

JW?R?WNJ@TWMU[JS8R,.&'#"

[JUSMSTJ7

`

JU@TMUJ

$4!

!

ÁoÀÅµ

¨!

G;=

H_Í�ï×k6T_Í

"

¿âQ

8QÐr¨

Q9@

`

J

P

U8B

@·^_`

"

Ã

(

V?B

$[

`

V

!

&

$

%

#

j2

,

'

+

9

C

!

3

#

¡¸

(

$[

`

kâQ8QÐ

"

E.@

'

?

k8�³u

"

56

$

789

'

+

9

[

kâQ8Q+âQ_ÍÙØSÐqö�]

&

OJW5JU

)

"

*

e®��º¨|�Fºw�;Çgî

,.&'#"

%

,.&'#)

S8QÐ��

&

þ45WX×�

���3Ú`

Q9@

`

J

P

U8B

@·¸

"

 >?Ú¤Â

,.&'#"

%

,.&'#)

BõÕ(QÐESA_y¸k

!3343

%

!3)4*g

&

×�

"

}"

?

$

+

9

[

kÁ�

"

Y+�;7û

&

r

y@·

!

3

#

rc

(

9B

$[

`

j

(

2

$

$

%

!

&%

#

¡¸

(

(

kryÁ�

'

$

j?

$!

'

+

9

[

#&

¡

!

&%

#

³�k

Q9@MS?MS/Q9@

`

J

P

U8B

@·

"

B�

�;ÙØî§ºlbå>¸S8QÐ2¹ûÁ¡

&

H!

Q9@MS?MS/Q9@

`

J

P

U8B

@·

"

gp

OJW5JU

|

�S����

"

þ45ppÂ

,.&'#"

âQ8QÐ

+�;Sû»¡k

(

$[

`

jJ

&%4%3*2#3"!4)*%

$

%

!

&&

#

"*

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



! " # $ % &

!"

'&

#

(

$4#

!

À�Âto¾¿.�t

8�³u§âQ8Q+âQ_ÍÙØS8]

'

�

�T½u§ôBºwS�;QÐÝS)E

"

_ÍR½

´8QL6ænSu�

&

�3ÙØS]��k²�

8]

"

ÃB�;�°ª½L

"

ÐÝ½*dâQÐÝL

��8S½*

&

R3ÙØSû»rÔi�k

(

+

3j?0

+

3

:

!

&$

#

¡¸

(

+

3

k��T½u

"

56

$

789

'

+

3

:

k²�8

]

"

56

$

789

&

¨!âQÐÝµa�;è½*

"

8�³uµk

�;Sü�=�

&

8�³u

?

9

.?TZJU

�Ðö�

û»¡

)

*

*

¥Î��

(

?

]%

W

j*4%'

!

&2%

U

#

%4!"#

0&%43"

-

!

&2%

U

#

%4#")

!

&!

#

¨*,uÝ)£9

"

²�8]rÔi�k

)

&&

*

(

+

3

%

'%

$

j92&2

F

$

1

9B &0

1

$

2 3

9

!

&#

#

¡¸

(

9

kÐqö�

"

r¨

Y]g

xÏ@·ec

'

Fj

6

%4"

$

'%

"

1j0

$

'%

"

6

%

0

lïL@·

!

$

#&

9¡

!

&!

#%!

&#

#

��F

,.&'#"

S8�³uÂ

��T½ua�;S½*û»yu

"

��

#

6�

&

8

#

!

,.&'#"

À�Ât'¾¿.�t�xy-�)|}

I?

C

4#

!

QMU[JS8RJ[@

`

8U@T?8B9@TJBTNJ@T@BV789@U

TU@BSR8U7@T?8BNJ@T8R,.&'#"[JUSMSTJ7

`

JU@TMUJ

¨�

#

r£

"

a±�;S��

"

8�³u��¨

©

&

��;U2

,.&'#"

S�Q�;

'$#4!g

L

"

8�³uí2!^

&

��T½ukÐÝQ�;S

Lô=�

"

BºwSÐÝE

"

a±�;S��

"

��

T½u|�

&

�;ºwL

"

ÐÝâ(

"

��T½u

â�

&

B45SÐÝÇgî

"

��;U2

,.&'#"

S�Q�;

'$#4!g

L

"

��T½uí!^

&

!

!

ÃÄ¼ä-¿T

!4&

!

l

!

y

>9

EMU@V

�¦�û»¡

)

"

*

Öw

G;=

H_

Í�ï×SË;

"

¿@¡ri�k

(

9B

+

"

j234!*!*0

$3%*43

"

"

%

"

2&#&4$"

!

&"

#

¡¸

(

+

"

j

+

)

$!

O

#

#

!

"

+

k3Ý)Ë;

"

.@

+

S

'

%

"

j

%

$

#

'

"

"

¿J¡

!

!

#

��

&

Ê!

,.&'#"

(

)

j&4'&#&

"

#

j&4&)'#

&

Ñ�¡

!

&"

#

��F�;k

!%%g

L

,.&'#"

S

3ÝË;aÐÝS½*bc

"

��

"

6�

&

8

"

!

,.&'#"

½ãly�µ�-�)|}

'

%j!%%g

(

I?

C

4"

!

,?

K

M?V[?SW8S?T

P

WMU[JS8R,.&'#"[JUSMS

`

UJSSMUJ

!

%j!%%g

#

¨�

"

r�

"

%j!%%g

L

"

B

%4&

!

*%E.@

"

a

±ÐÝS��

"

_ÍË;HþÓuxs(

"

pp@

¡k

(

+

j

!

%4%$*'

$

0)4")'"

#

h&%

2!

!

&)

#

!4$

!

Åt s

BõÕ(QÐE

"

_Íq©SPu»�rÔÑ

�

,@T?B?

@A

)

*

*

^��

&

è

G;=

H_Í�ï×

,.&'#"

VkºX_ÍD£

"

³rÔ>9÷A^�

�¿B(QÐESPu»�

&

,@T?B?

@Ari

`k

(

*

%

j

B

!

&2%

U

#

%4!'

%

&

$

)

H

!

&*

#

¡¸

(

*

%

k©ÐPu»�

"

D

+

7

2&

+

g

2&

&

B

fÊªLXß*pqmªLSi�¡

&

Ê

!

G;=

H_Í�ï×

"

WX:i

)

*

*

rc

(

Bj%4#3#%

%4&)*

W

$

O

%4"

!

&'

#

B�ÐE

"

_Íq©SPu»�+(QÐEP

u»�ÙØSû»rÔWX

E?SSJB@UV

û»¡

)

*

*

e

c

&

þ45>9÷AÊ_Í�ï×

,.&'#"

Pu»

�¥Îyb

&

E?SSJB@UV

û»¡Si��¡k

(

*

$

*

%

j&02

$U

%4*

!

&3

#

¡¸

(

!!

2j

!

2%4%%!"*30%4%!$"&'%

U

#

0

!

!

2%4%%&*$"0%4%%))!%%

H

#

9B

$U

!

$%

#

9¡

!

&3

#%!

$%

#

��F

,.&'#"

_Í×Pu»

�a�;QÐÝS½*yu

"

��

)

6�

&

¨�

)

)*

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



!

&

!"

'&

#

(

!!!!!

<w=

!

>{?

!

��@

!

2

"

G;=

4A�êÜ#å�K=Q�B?CU

!

@

#

r�

"

BÐÝTLSS)E

"

a±�;S��

"

P

u»�|�

&

��; 

!%%g

Ú�d

,.&'#"

S�

Q�;L

"

Pu»�|�d�^S

&%a

 ¡

&

 �

)

!

@

#

¸ rÔbÂ

"

ÐÝÊ

,.&'#"

Pu»�S�

�å�

&

¨�

)

!

^

#

r�

"

B�;k

!%%g

L

"

ÐÝ

 

%4&E.@

std

*%E.@

L

"

_ÍPu»�¼T

ÊstF

&4&$a

&

8

)

!

,.&'#"

½ãÅt s�xyoµ�-�)|}

I?

C

4)

!

,?

K

M?VTNJU7@9W8BVMWT?[?T

P

WMU[JS8R,.&'#"

[JUSMSTJ7

`

JU@TMUJ@BV

`

UJSSMUJ

!4!

!

Æ� s

õÕ(QÐEQÍLôRÛ»�S¦�@A

Vn

"

IM99JU

²S@A

)

&$

*

÷�SD6\]ú�

"

:

9.<Y'(�jT�r�

"

¿�¡k

(

:

&$

j

%4%%&#!%

&4*"

$

O

&

$

$

&$

!

.

C

#

&

$

!

&

0

!

.

C

#

&

$

!

) *

$

$

!

$&

#

¡¸

(

:

&$

kRÛ»�

"

W7

$

$

S

'

O

&$

j$

!

&

$

O

&

0&

$

O

$

#

2&

'

.

C

ky�RÛÍr

"

¨��RÛÍrTt

cd

"

Á�S��RÛÍrÂûüy�RÛÍr�

ÇÈ

)

&$

*&

kF 4 5 Ð Ý Ê R Û » � S � �

"

:@5@/

N@SN?

)

&!

*

�ÂÊbÏ@A

"

¿ûÁ¡k

(

:

&$$

!

:

&$$

#

%

j

!

:

$

#

H

"

P

!

&2FQ%

21Q

H

#!

&2Q\:

2!\

U

#

!

$$

#

¡¸

(!

:

&$$

#

%

i�(QÐESRÛ»�+ÐÝS

xr

'!

:

$

#

U

"

9

%

FQ

%

1Q

%

)Q

%

!Q

a

$U

S½*ègªL

S�

&

÷�Ðyb¡SÃ9Çg§

(

%

+

$U

+

"

"

%43

+

%

U

+

"

&

¡

!

$$

#

¸SÊbÐÝ

$U

QÊb�;

%

U

¨

g@

P

Ìp�yÖw

"

Ã

(

$U

j

$

!

R&$7&

0

R$$7$

#

%

U

j

!

%

!

R&

%

W&

0

R$

%

W$

/

0

1

#

!

$!

#

¡¸

(

R

k��y�

'

Eõ

&

%

$

y¸3i�XTUR

ÛSQÍ

"

Ç¸ôD£8QQSQ

&

QTÌpq

!

&%a

S

,.&'#"

D£8QQ

3%a

S

=

$

Y´

#

BªLS�;QÐÝERÛ»�S½

*yu��

*

&

8

*

!

,.&'#"/=

$

Å.ñ*+-Æ� s%

xyoµ�Ä,-4 |}

I?

C

4*

!

O?RRMS?[?T

P

WMU[JS8R,.&'#"/=

$C

@S7?ATMUJ

[JUSMSTJ7

`

JU@TMUJ@BV

`

UJSSMUJ

¨�

*

!

@

#

r£

"

BÐÝ�°ª½L

"

QÍÌp

qSRÛ»�a±�;Sstès(

&

ök�;

â�

"

y�ØÓ3âW§

"

m8!RÛX·S¥Î

&

 �

*

!

^

#

rÔbÂ

"

B

%4&

!

&%E.@

E

"

RÛ»�

a±ÐÝSs(��|�

'

&%

!

*%E.@

E

"

a±Ð

ÝSs(

"

RÛ»�¼§³m|�

&

#

!

a

!

d

!

&

#

89W9>?ë¦�@¡

"

��Â

G;=

H

_Í�ï×

,.&'#"

S�Ðuq>x©Å�

"

k

G;=

H_Í�ï×�ÐDU¤¥>?���çF

ïyH'��

&

!

$

#

Ñ�pÃS¦�@¡¦�Â

G;=

H_Í

**

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



! " # $ % &

!"

'&

#

(

�ï ×

,.&'#"

Q

,.&'#)

S � Q Ð Ý y ¸ k

)'4&

%

3&4$E.@

"

�Q�;y¸k

'$#4!

%

'&&4'g

&

Ë<=

!

)

&

*

!

Ö56

"

@#ä

(

D£_(�Ð8�>?

)

6

*

(

,·u

q>)Ñ

"

&3'$

"

!

!

!

#(

$*)/$'!(

FGL;=1 IJB

C

/WNJB

"

QGX= >?B/NM@(:NJ8UJT?W@9

?B[JST?

C

@T?8B8RRMJ9VU8

`

9JT[@

`

8U?Z@T?8B@TN?

C

N

`

UJS/

SMUJS

)

6

*

(68MUB@98R XB

C

?BJJU?B

C

:NJU78

`

N

P

S?WS

"

&3'$

"

!

!

!

#(

$*)/$'!(

)

$

*

!

GS?JNgQ

"

YNMJB6Y

"

-@B

C

b(OU8

`

9JT[@

`

8U?Z@T?8B

?BN?

C

N/

`

UJSSMUJJB[?U8B7JBTS<

(

BJ@UWU?T?W@9W8BV?/

T?8BS

)

6

*

(Q87̂ MST?8BYW?JBWJ@BV:JWNB898

CP

"

&33&

"

*)

!

&

#(

&&&/&!$(

)

!

*

!

îi7

(

LIæ

%

�qÊ¬Â¿ÌpD£qx¦�Q

;î , V X · k p 4 5

)

O

*

(

- Ê

(

- Ê À W (

)

"

$%%'(

,<-M/

K

?(.U8

`

JUT?JSJST?7@T?8B@BV?B/W

P

9?BVJU_8U5/

?B

C`

U8WJSSS?7M9@T?8B8ROEX

"

?̂8V?JSJ9@BVTNĴ 9JBV
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