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JJV@BV ĴTTJU@SSJ7̂9

P

V@7@

C

JJRRJWT?[JBJSS(

?%

>

8(*;&

(

JA

`

98S?8B7JWN@B?WS

'

9JB

C

TN/V?@7JTJUU@T?8

'

7M9T?

`

9J9?BJ@UJA

`

98S?[J9

P

R8U7JV

`

JBJTU@T8U

'

9?BJ@USN@

`

J

WN@U

C

J

'

V@7@

C

JJRRJWT?[JBJSS

CDEF

!

$%&$/%)/%'

'

!

GHEF

!

$%&$/%*/&*

"IJK

!

��H'�4£»

g&!!%#%)&%%3%

'

�����)H�T®

!

"&&*"#'&

#

0LMN

!

CjD

!

&3*"2

#"

�

"

>�

"

�BC

"

 ¡*×�%´µßà45

&

O

!

P

nuxñÖ´/*�

!

E,XI.

#

·!ux´/

ò×SºX

"

+»õku+Ò

%

L+sLUÀD

"

Ê

»õ¥Î`?�

"

ö÷+mÅ¸�;�

%

´µÒ

r(S¶_

"

èY8!ÀärsÍ<=Ê��»õ

¥Î´µV9

"

+mÊÖ�ªY¿

%

ê'(

%

�%V

9Þ²¶_

)

&

*

&

»~

"

��Êux´/ò×S45

º®9¬GBuxïwES:9Ú

"

æó9!�~

PSyº

%

¨EFS�ê

%

ñÔÂ�²@Ò

)

$/!

*

'

�îØ�

)

#

*

²B

b

/ux´/ò×

%

Ø)j

)

"

*

²B

�Í�ø/ux´/ò×

%

G~ä

)

)

*

QHnT

)

*

*

B

,XI.

´/ý>@ÒêáF45

&

þ45"�F#/�?

E,XI.

ò×

"

j�F

�?

E,XI.

´/X·S�)k/

"

WX����

yzFò×�5bÊ�?

E,XI.

´/S��

"

Ô

XcÅ¸�;�

%

´µ%`�

%

+må�rs`Ý

Soe

,XI.

"

k�s/PØIïQ/B/òI»

õØIï�çÅÆ

&

&

!

È�

E,XI.

Ù�-ag�S

þ45"�S�?

E,XI.

ò×g³��

&

6

3*

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



! " # $ % &

!"

'&

#

(

�

&

e§Bðrux"`ò×SH'Ú

"

WX�½

ò×g³

"

¨¾ÍWXJK

%

¨pë3©ªLpè

UMS@A»

#

lt�S

,XI.

×/,�©ªòÀ

dºçYpè´

&

8

&

!

È�?

E,XI.

Ù�ag

I?

C

4&

!

YTUMWTMUJ8RTNJW?UWM7RJUJBWJ9?BJ@UE,XI.WN@U

C

J

�?

E,XI.

ò×g³S+,Å�k

(

×/,

>9²´yOÐ,

"

y5�5

'j#%77

"

´y

$

j

!77

'

ò×�;

?j"%77

"

ò×T5

:j"%77

"

ò×�;

1j&$77

&

$

!

s��h-��

:9

:UMJ

C

U?V

()j�F�?

E,XI.

ò×

SmGô�)k/

"

��

$

6�

"

¨

#

lux

XI.

×/,

%

Ö×

%

sQ

%

¾Í

#

ïyY´

&

>9mGô()

;=Y-Y

$

,Y/O-=;

Ê�?

E,XI.

´/X·¥Î����

"

üô�A>9n

q©

XM9JU

�A^kpÖ×SñEQ×/,SÐ

NÂ

,XI.

´/X·

"

Y

XM9JU

)�ÇgÂÔ^8

ñE÷qQ

,XI.

�ÎsØ

&

)�üô/9

Y89/

?V&)#

ßº_FÒÍüô

&

Ñ�ò×g³SÊ�

x

"

j�

&

$

#

k/

"

Ôºô��LØQ�#

&

×/

,¢£/9ò

"

¾Í¢£/9é

"

>9

68NBS8B/

Q885

¢£k/Q

1UMBJ?SJB

xÏ@·^_`×/

,Q¾ÍBñE�V9ES3Ï�:X·Q�:

½S)ES¢£½�òó

'

òSæóÅ�k

(

"

j

'43)

C

$

W7

!

"

Aj#*4*1.@

"

!j&!*1.@

'

éSæó

Å�k

(

"

j*4'3

C

$

W7

!

"

Aj**1.@

"

!j$%%1.@

&

/9

'*%&

Ö×

"

>9

G<1G

1

X>.,HY<bX

1

+L]=

�`Ö×¢£k/Q

6D,

xÏ@·

"

æóÅ�k

"

%

j&4*&h&%

2!

C

$

W7

!

"

: j*3'%7

$

S

"

"

Q6

j

$34"1.@

"

!

%

j'4!"1.@

&

sQ>9

E;:

1

=L,,

k/

"

xÏ@·kuxn£¡

"

9

XHY

1

,<=X;]

1

.H,-=HE<;,

^_`

)

'

*

"

æóÅ�k

(

:;

"

%

j

&4$3!h&%

2!

C

$

W7

!

"

Á�

)j!#%7

$

S

"

+,TÊÍ

r

8

%

j&4%

&

8

$

!

È�

E,XI.

Ù�ü��s��h

I?

C

4$

!

:NJR?B?TJJ9J7JBT78VJ98RTNJW?UWM7RJUJBT?@9

E,XI.WN@U

C

J

!

!

ab%cd

!4&

!

È�

E,XI.

-qh¯ë

>9ò×¸Ðuçñ@¡

"

�?

E,XI.

S´

/gh��

!

6�

&

¨�

!

rÔbÂ

"

BñÖë¯

V9E

"

�?

E,XI.

ò×B

#

l@?Ú�´+m

ºw�;Q�;SuxñÖ´/*�

"

rÔ�� 

z�2�º@aQxñ^AP*

%

O�B/òI»

õS»S

&

8

!

!

È�

E,XI.

-qh¯ë

I?

C

4!

!

I8U7@T?8B8RTNJW?UWM7RJUJBT?@9E,XI.

ü@?

,XI.

´/bcQ�Î�Ï��

#

6�

&

¨�

#

rÔbÂ

"

ò×¸Ðuçñ�

"

ñE�

ÔDÒ�S�¡ê,ð�

"

$%

)

S

L

"

ux×/,B

ñEÐÝSV9E

"

×/,sPîS¢£TU�

Ð

%

Qÿ

"

Rq×/,(ÐN

%

��½�Â , Í

SR

&

%'

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



!

&

!"

'&

#

(

!!!!!

DE[

!

D]F

!

,GX

!

2

"

�o

E,XI.

FHIJ?eKTU

8

#

!

�U�

,XI.

qh¯ë

'

/Ç8oÈÇ8

(

I?

C

4#

!

I8U7@T?8B8RTNJS?B

C

J,XI.

!!

#%

)

S

L×/,,Ò�ô��?×/,¸Ðp

¤?D"

"

×/,©ªp��5?nq½*

'

'%

)

S

L

"

¨!,ÍÚ¤up+©ªp¶B±�;Ú;

"

Rq,Íª6½�

'

a±ñE�S<=¤¥

"

×/

,�ÏÒ<=?,Ò¸ÐupnT

"

ú�!

&%%

)

S

×/,B¤?CAÂ5?�ÐSV9E�´:�

SuxñÖ´/*�

&

uxñÖ´/*�±Í�

;HþvwB

&)$%7

$

S

 ¡

"

�Î�Ïvw

&

!4$

!

Ù�0�À-®¯

89mGô()yzFªLò×�5bÊ�

?

E,XI.

´/S��

&

�ò×�5b

?

$

:

y¸

k

%4'

%

&4%

%

&4$

%

&4"

%

&4'

L

"

WX��cdªLò

×�5bLü@?

,XI.

S´/X·QÅ�

"

�i

&

6�

&

j

&

!

��Ù�0�Àª¡��U�

,XI.

qh¯ëos

'

ÉÇ8

(

:@̂9J&

!

I8U7@T?8B@BV

`

@U@7JTJUS8RTNJS?B

C

9J,XI._?TNV?RRJUJBT9JB

C

TN/V?@7JTJUU@T?88RWN@U

C

J

?

$

: %

)

S $%

)

S #%

)

S )%

)

S '%

)

S &%%

)

S

C

$

!

7

+

S

2&

#

$

$

a

+

$

a

%4' &"3! ))4" &*4"%

&4% &))& )34) !"4&"

&4$ &*&* *!4& !"4"*

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

&4' &'$& '%4% $*4'&

!!

¨i

&

rÔbÂ

"

ªLSò×�5b

"

,XI.

S

´/mj�S½*

"

ux×/,B´/X·¸6Â

�j�S©ª67bc

"

´+ØIï¸89©ªL

pèUMS@AòÀ¾ÍÞwux×/,mTU

Sû»

&

rsÍ�ÏÒS´/åk±UY:�·

;T2

"

´\jrsÍÏÒS¤?nq+×/,S

y5�5Q´ymTUSû»

&

�

"

k

,XI.

vw�Î�;+ò×�5bSû

»yu

&

¨�

"

rÔbÂ

"

a±ò×�5bSst

"

,XI.

vw�ÎS�;��st

&

ò×�5bg

%4'

%

&4%

L

"

,XI.

S�;å©

"

�Î�ºå½

"

�

�FØIï´µKÝ

'

ò×�5bg

&4$

%

&4"

Q

&4'

L

"

,XI.

lïQVïS�;Ú;(

"

rsÍl

ï

/

�Â

0

W�j�

"

qcrsÍVï]`Â�67

�Æ

"

���:�;

,XI.

S�´

'

Ï

,XI.

ßAC

�

"

qc�Î�ºs(

"

Y8!Ê»õ*´å(Ù

&'

 

 
 

 

 
 

 

 
 

 
 

 
 

《
火
炸
药
学
报
》

 

http://w
ww.hzyxb.cn 

 
 

 
 

 
 

 

 

 



! " # $ % &

!"

'&

#

(

¾S´µ

&

�

+j&%%

)

S

L

"

,XI.

rHþÚ��v

w�Î

&

8

"

!

,XI.

Ê'~Ëæy%Ù�0�À-4 |}

I?

C

4"

!

]J9@T?8BWMU[J ĴT_JJBSTJ@V
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