
! !"" ! ##
$""%$ #%

& ’ ( )
&’()*+, ’- ./012,/ 3/4/+)56

7’,8!" 9’8#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
:;)8 $""%

!"#$%"$<!=%>$?&$""%’"#=""$@="<

!"#/w0s~#67__1%wx

刘 越?，朱 平?，$，李 旦?

*?8 pq}@(45&’ pq !?$"""8$8 rs-(5.+ rs $A?"!?C

9 : ‘%P-Z12K=<=?K@8*BCDCU0AVL\]C;13Fbc">?fopdq5}5(jCT
@/B#5\]8u‘0#-z/0Ud3sV58u3@r_G EFGD$?K@8ax~7Uvw>vwf\]
U8u‘R??@(@-CT@Oj#-;*"U01+5/-3@6’?!\]tP>A<U01fol EFGD
0 DH.C;1b‘U005_G\]6SAR/O,-C;Uku,o"frq\]ZI/}UUu.%?@$
.P/0U;~‘v3Ff
;<= 0A$m\]8VL\]8_G&J8-Z12K=<=?K%8C;13F
>?@A$%.B ?"$8A !BCDE%:

$%&’%()* +,-./%,0(0 1./1*.2(*0 /3 4/-(3(*- 1./3(%*- +/%%/5 1/%,*02*. 3(6*.

ICJ K(/?，LEJ D2*M?，$，IC G+*?

（?8 !"#$%&’( )’&*+,-&./，!"#$%&’(，0"+1&#’( !?$"""，2"&’#；$8 3&’(4#$ )’&*+,-&./，3&’(4#$，!"#’4$’( $A?"!?，2"&’#）

$602.’72 :,N+,2*/ 6OP)’,O424 ;)’;/)12/4 ’- Q’P2-2/P ;’,O/41/) -2R/) 5’*1+2*2*M 4’,P2(Q=<=4(,-’=24’=;616+,+1/
*BCDC24 41(P2/P8 H0;/)2Q/*14 2*P25+1/ 16+1 S/2M61 ,’44 ’- 16/ -2R/) 6+4 M’’P ,2*/+) )/,+12’*462; S216 1)/+1Q/*1
12Q/ +1 5’*41+*1 1/Q;/)+1()/ +*P ,’S/) 9+TE 5’*5/*1)+12’*5+*P 16/ P/M)// ’- -2R/) S/2M61 ,’44 2*5)/+4/4 S216
16/ 2*5)/+4/ ’- BCD 2* 16/ EFGD -2R/) 8 U/42P/4 1)/+1Q/*1 1/Q;/)+1()/5+,N+,2*/ 5’*5/*1)+12’*5+*P 1)/+1Q/*1
12Q/5S/2M61 ,’44 ’- 16/ -2R/)4 24 +--/51/P RO ;)’-2,/P 5)’44=4/512’* ’- -2R/)4 5’*42P/)+R,O 8 TS2*M 1’ 16/ P2--/)/*1
6OP)’,O125 P/M)// R/1S//* EFGD +*P DH.5+-1/) 1)/+1Q/*15Q’)/ Q25)’5/,,(,+) 41)(51()/4 ’* 16/ 4()-+5/ ’-
EFGD52*P25+12*M 16+1 16/ -2R/) 6+4 R/11/) S+1/) 1)+*4;’)1+12’* +R2,21O 8
8*, 5/.-0 ;)’-2,P 6’,,’S -2R/)8;’,O/41/) -2R/)8R,/*P 4;2**2*M8BCD8+,N+,2*/ 6OP)’,O424

FGHI%$""@ V "# V $@ JKHI%$""@ V "@ V "#
PQRS：刘越（?%A<—），男，教授。主要研究领域为功能纤维及纺织品的功能性整理。H=Q+2,：,2(O(/@#AW?A!8 5’Q。

V‘Z12K31wL*DH.C\]b}=x^
_Jk!"opUAE50Uy;a#\]1!5V
L\]Ps./3+Ybbz;6>E}sqjU
C;f""DOVL’2U}E3F5nl9IN
Oy6f+HI.(D3-L;Mc;6hO8%
a{;3-HID!~3w?xfECC‘VL\]b
cC?@Cd4vwDEU6h5‘Jn#$U@
R>?Oj‘|AEbPNO)Ww$ V !xfs‘Nb
p<5vHVL\]UC?@MPNOC;,?5?
@$\]_4lE>!}E./3Ubpf,6
G(;’*1+,"VL’2U4o’#$\]"%P-
Z12K=<=?K%R~*BCDCU8i._VL5}>

?$nl];5wP BCDXaLo*BCDHCR~UV
L\]CC.P/0U~Koij#8ioiHo
3F5>|ol BCDR~$?K@8‘X@U1:
35jk\]‘C?@=w1:5jD3$U_VL
\];1{‘-"wQw#xf

‘0A$mVL\]bcC8u?@PPF}
ad>AR-qC;Uu,o"5D#’PAR0
$m[~}HUkx5JgIPF~!\]Yz-"
zjbzhF5BFPs./3f|}IefCD
?K@8ax~7U_G&J0A$mVL\]U
C;1LMja3Fbc~(>?5"\]./3
*0UVL\]wnNOf

Absent Image
File: 0



! TUV@

!"! 6723,-
QvHVLvJOjCDax~7U !"#_G

P~*_GP~VjCD?K@8ax~7U_V
L5O $%&# d;5$%&# wB% !"# ax~75+
!"#ax~7" ’(52E $%&#’d;5OMDCK}
aw)xU6R~Ban$GH5#$EQA-$W$
m-JW$m-QA$m-QA$x$m;)Srh
UFJO}!*+ ,,qR‘7&JL6K\CDU
~u!*gd -C-CDU&J/567&MRnV
c\]f

& ! 45y@_-.p

#$%"! &’()*+), -$.. /$0+1

gm ~u!

#./0$%&#’ -11015210-15310*15410515’10)15+10+1
#./0$%&#2 -11015210-15310*1

$%&#50$%&#2 -11015210-15310*1

!"2 TU*+x33
6783*9lmano567‘7\?5e8:!;8

+’11<=ghIijkl5:.><p|IiQRST8
Uc#xpu5(;u$5&%<6HI?e8
:?*115~(a-567a-\?e8318*@R8&L5
67’L?3e8AB>$5~(:5t(6a5ef

!"3 67_1%TU
C?@#5tQ*M0U?@C=l5(;u

$$-<-+ ,CD5(?@C>!r4U(@#5yQ
)kOFU- E\]?c?@C$?@n4#-f
F)gm$tE{8i;I-5O{R6EU
AB>$5#$E 1F-(qK5C$!* ,CD50$E{
8i;-8x!-8a$fC;1‘74$\]g
m;ZI-85-1+ G]a) H5#$=l’(MUa
n2?$-<*) HOuf

V6fPgmC;14U~u*!1C!C;1

$U~u*!-C5h6\]C8u‘5Ode\]U
C;13@fEMRh6

\]C8u‘ I*!1 J !-C0!1 K -11( *-C

2 opYqr

2"! _67u678.1_TU
K\ "DELMN U~o,2w+x5LoC;1).U

I3nkplCP*U 9?%-X 9?%*LM*4uA;
1#iO ?%d;5--* d;WA~i7C5>|n
P}/"YeUWA~!!/FUFuM5ARU
w%Ox$-4FP;_Uo43#5iPPF]1
9?%-LM*Pj PQddVL\]-~i6U"nB
^*Cf

‘lo3@L10MUD3VL\]UC;1
WALM+"U~iWAU 9?%*LM5XnrCX
@UL,wRWAf

bZE‘5vHVL\]C;1WA}54U
?@(@jCT@~!M5\]C8u‘0?@#
-zd3sV5>|a013@0WA8#CT@
Ps5sCT@yF58u‘y-w)5’ J 3xfJfd3
sV}CD !"#ax~7U_G\]C;1$zP
OmV!fd * ;)} -11 G-AB>$ T@"
1 R-34 + ,LM0<U~!M5CD $%&#’~u~7UV
c_GQA\]gmC8u‘0?@#-Ud3j
P3~(7}fPO<)58u‘0?@#-z;
/0Ud3sV5‘l_GD3QA\]5" I 45
#S-1 T S+1 U $1R11- I 1 R2+1 35pld3sVF@jPf
s ##./ I 1 R333 2PO<)5vHVL\]Ud3s
V!D3QA\][05Tol ##./ U $1R1- I
1 R34) +5+pd3F@jP5Yd,5}5(j/B
CT@~!M5\]UC8u‘r?@#-UX.
zd3X.fJ0vHVL\]UC?@=>
o=f

‘lDn $%&#’ ~u~7UQAD3\]>
d5+ 51($%&#’QA\]*S51C5a}-11 GOj
CDCT@~!MU8u‘0?@#-,-z.P
/0Ud3"-sV5gd 5fPO<)5d#‘7
p*%!1C0@Rp*% I 1C-.E}n4095T_

:2*:! )# _ y ;p!"#D30AVL\]UC;13F



& ! /w67_8.1Y67>?_9w:;w<U
"#$%! &’()#* +’,(’-’.#(.) )/#0’(#1’2( $)13))( 3)’,41

52++ #(6 #57#5’() 8*2.)++ 1’0) -2* 026’-’)6 -’$)*

\]
oR ! " # ! " $% &

jP3
@7 &

#$% &’()* * & ’&(+ ( * &’",+ , & ’--- , . ’& ’&(
/(& "’)-0 , 1 (& ! 0 & ’&"2 ) * &’(&" " & ’,,2 0 . ’& ’&&(
/"& ! +’")- ) 1 (& ! ) & ’&2& , * &’"+- " & ’,-, + . ’& ’&&(
/+& ! +’))& * 1 (& ! 0 & ’&-- " * &’2** " & ’,,( 0 . ’& ’&&(
/2& &’&&2 & & ’(*" 0 * &’0,- ) & ’,,+ 2 . ’& ’&&(
/*& &’&&+ " & ’"(2 ) * &’,2, 0 & ’,,+ - . ’& ’&&(

]p!d3sVRC8u‘ 3 ! 4 "(5! "xdUP95" "xd

UF‘8"d$ #"67/7X7},78# $% "oHXuUU

)08$ & "1sV75a$=/(‘ ’& ’&( 3 & ’-)2 *5’& ’&&( 3

& ’,*& -f

fP01ad3sVOjvHVL\]0D3VL
\]mfU00}8u‘7p6Ud;fQDnC
?@T@MU 567#0 _GD3\]0vHVL\
]Ud3F‘ " pK\R*"Cbc!/f

!89:5T@ 3 "_GD3VL\] ; "vHVL\] *"C
sR*"Ck!!&’&0" * 3 2 ’"+& &8!&’(-) * 3 2 ’,)( *8

!&’+(" * 3 * ’22, 0fJrq5_GD3VL\]r#
-X.U8u3@E"vHVL\]U 2w5Jf
X.rs 89:5T@UvwPw-U{|5Jrq
R"\]D3*"+5C?@T@UX.}a$z
z"u-UwE5s4V$X@%uv-5X@0P
@v#i-Pb23a‘vw5BF"WALS5w
Q";1WA{‘f

& 9 :9;67_8.1Y67>?_9w:;w<U
"#$%9 &’()#* +’,(’-’.#(.) )/#0’(#1’2( $)13))( 3)’,41 52++ #(6 #57#5’() 8*2.)++ 1’0) 2- :9; 026’-’)6 -’$)*

)89:5;*<=>:?! (C
vHVL\]*- ’2 @AB;(- C5QAC D3VL\]*-’2 @AB;(- C5QAC

! " & !D "D &D

& ’&0" * & ’&&" & ’&&* ) & ’,", "*#0C ! &’("- + & ’&"2 ( & ’,)+ 2*#0C
& ’(-) * ! 2’2"0 " 1 (& ! 0 & ’&(* ( & ’--0 ,*#)C "’(+( " 1 (& ! 0 & ’&)* ( & ’,-& **#)C
& ’+(" * " ’""& * 1 (& ! (0 & ’&+) 0 & ’,0) ,*#0C & & ’"&2 ) & ’,)( ,*#0C

]p} # ! " 3 *#5’& ’&( 3 & ’-)2 *5’& ’&&( 3 & ’,*& -f

eRmnC8u‘jP00U@[#*P1p
Ct-Z12KE*E?K%P~$?K@8.PF
YIi35jkZ:6Ii4u@qj&B5s>j
X@v#iEI3vF5tBL@C;1UL,W
A{@jPwQfa/ FG#P~Uwc5jk_G
VL\]-~i^$E}C‘Oo"5b>01!
\]-~i^bcU,/3w, ! (&x5Y56r5-Ko
"Uycjk_G\]U-~i^bc67572
3BF50htB\]oM{@M&5oM@&B5
v-"mo4!m-5jQ:5! P~!Kc!\]
o"J[5s>wQ"WA{@f>J#z;CP
FlX@89Uo"*"f‘l "fCD?K@8
ax~7*567#+5567#,CU_G\]5+ 567#+;
567#," ,&;(&U=>5a8u‘0#-Ud3s
VsJW$m*%5Cj$W$m*H5CD3\]C?
@oH7}Px5&%5 3 & ’,-) 22 . ’&’&&( 3 & ’,*& )*8
&H5 3 & ’,," "2 . ’&’&&( 3 & ’,*& )*fz;pld3F
@jP5*>}/BCT@M5\]UC;13F0
vHVL\]UC;13F1=54n;1{‘[
=F#f

!%! 67>=^L>’?@\_TU
bxvHVL\]UC;1WAC-~i^?

!Q:5!89$jLA#i5;1U08H2Ct

~i^5$n@|k;1R^*_]1^BU{Tf
_GVL\]olFYIi3-K?K@8Uy
c5aC;1=>=’]fP (;)CD 567#,a
x~7M 567#+;567#,-#$%;567#,VcQA$m
\]}(&& I 1 0& <JK5& ’"* <=>;?CT@~!MU

P ( D3\]C8u‘0 567#,ax~7UsV
HJL’( MA>9@J=KNOJP QA@RAAK 567#, <9NN S9@J= =C

<=TJCJAT CJQAS 9KT RAJLO@ >=NN

C;1=>fPO<)5r 567#,ax~7Uv-5
\]Cu3@v:u-51‘>d 567#+;567#,d
;="qjfOd " #$%;567#0‘77}"g!6

:&+: &’() ! +&"



kxw!x5_GVL\]UC;10arC " f_G
P~em;1;aUw!5=kvurAmC<nD
vb=f

P ";)#$$ % & ’$ ()*5CD +,-.T@C?
@~!MQA\]C8u‘0 ./01’ ax~7U
sVfPO<)5}CT@/BOjB_G!g=
>M58u‘0ax~7-UsV@|6zd3X
.5rsax~7Uvw5ol ./01’ ax~7U
<vb=0151n,-bRU{8d3sV5_z;
1/F7[dsV5|JfsVrsCT@vwPw
YU{|f

P " QA\]C8u‘0 ./01’ax~7UsV
2)34" 567,8)9*:;)< =68>66* ./01’ (,:: ?,8)9 ,*@

>6)3;8 79:: 9* @)AA6?6*8 ,7B,7)*6 <?9C6::
C9*@)8)9* A9? =76*@)*3 C)?C76 A)=6?

P D ./01E\]}CDC?@~!MU FGH\J * & I $$$C
2)34D FGH )(,36: 9A ./01E A)=6? 9* @)AA6?6*8 ,7B,7)*6 <?9C6:: C9*@)8)9* * & I $$$C

!"# 67@AAu_8.1_TU
ol\]UC;1C]1}a+d>5\]d

>!y-5? -.J 89Ua‘zIy-51D~!
MUC;13@zIy-fd !;)$W$mAF
JO&MCDdu@U ./01DK./01E*E$K#$C\]

C;13FfPO<)5}CT@/BU~!M5d
u@" L 4#"I @86MU\]C8u‘[Fldu@"
#D 4NN @86M U\]5T_00rCT@UBF>
{Mf

& $ <=9Bl_CD>E67_1%wx
%&’"$ ()*&)+ ,-./0)-1+1 23/40/5&673 04 .+443/368 409/

1+.31 ,0))0: 4+’3/

!+,-.K*(97:OJ #C
C8u‘KP

L4#"I @86M #D 4NN @86M
$ 4#"I L 4’N ’ 4E#"
$ 4"I$ "# 4$! #N 4DI$
$ 4I$$ LN 4$! ’E 4$!$
$ 4LI$ EL 4#! EL 4I#$

‘!PR1DtP>CDU\]C8u‘7}
Pg*gd IC5JW$m*Q.C!$W$m*2.CP>
\]Cu‘[qj0lQ$m*/.RC!QA$x$
m*/.SC\]5J}n43@6+WX)\]tP
>X.BH1U01fPO<)5}\]PROj
C?@~!1D#5\]tP>‘a8u‘U01
P+M23pJW$m T $W$m T QA$x$
m TQA$mf

& ; <=@AAsF_67_1%wx
%&’"; ()*&)+ ,-./0)-1+1 23/40/5&673 04 .+443/368

)&83/&) 1378+06 1,&23 4+’3/

!+,-.K
*(97:OJ #C

C8u‘KP

/.R
*##4"! @86MC

/.S
*E4IE @86MC

Q.
*#$ 4LN @86MC

2.
*#$4I$ @86MC

$ 4#"I N 4$’ L 4D$
$ 4"I$ N 4#L #E 4E" "$ 4E" #E 4L$
$ 4I$$ DD 4ND ’$ 4’! L’ 4’! LD 4I#

]pQ$m*/.RCjQA$x$m*/.SC\]E:AFJO8J

W$m*Q.C\]EJ**ECAFJO8$W$m*2.C\]EUM

:AFJOf

!"$ 67_1%G_&Ast
P D"CDC?@~!M ./01E _GD3Q

:#D:! !# _ y ;pFU1D30AVL\]UC;13F



A$m\]UIl\Jf
sWA8#U !"#\J*?@#-$ %&’C<5\

]6ARUkxo"_Cqj5nC}%P ()*+,
[KCt]1;1WA_Ok}<{T5o_AR
/qUV>o"fTC}C?@>!n43@*?
@#--$ %&’C$5ol . fP~GHUCEI35
tB% ()*+, /OU[~WAwYAR/"qj
UX>HUu,kx5> ()*+,/%[K"?Cn
#qUV>5J‘lol.[bA>@k‘;~U
‘L-.]cACP{Uf

! o r

/C_GD3VL\]UC;1c"0vHVL
\]Pn4U1=3f}n4(@jCT@~!
M5aC8u‘0#-z;/0Ud3sVf?%
P?K@8U !0+P~U015aC;1{‘=Ff

.Cr?K@8ax~7UBFOj_G ()*+
~u~7Uv-5\]C;13F0vHVL\]
C;1c"E}n4U00f}n4(@jCT@
~!M5d3jP3PB&B5olw!bAUE
}5\]C;1WA{‘z;w{U{Ff

1C\]UC8u3@R?!_G ()*+B%?
K@8ax~7U015D#’?!?@(@-CT
@Oj?@#-;*"U01f}\]PRR~j
C?@~!1DU=>M5\]tP>A<‘aC
8u‘+Pn4U01f

-CC?@$\]d>*?@~!CDARUk
xo"+CD5J#kx‘;~U‘vH1!tU
01f 2345

|}!B%

w /x _y5BiC 6VL\]U./3>?w7x6 &’t
)5.88-*/Cp19 : -86
;0< =>?54< @>’A&B’C6 DE? FG%HGIJ KIGK?IJL GH KGML?NJ?I

H&O?Iw7x6 )E&’B D?AJ&M? ;?BP?I5.88-*/Cp19 : -86
w .x #0DDQ; 2 #55(QDD R @6 +IGF?NN HGI &%KIGS&’C FG%HGIJ

B’P B?NJE?J&F KIGK?IJ&?N GH KGML?NJ?Iw7x6 Q% *L?NJ @?K5
/,9$5T-p.U : --6

w 1x VQ@*= *5D(QWW"@ 7 (5!"VX<+DQ W6 "HH?FJ GH
ELPIGPLJ&F BFJ&G’ GH VBY( &’ KI?N?’F? GH %?JEBIP B’
B?NJE?J&F B’P FG%HGIJ KIGK?IJ&?N GH KGML?NJ?I HBOI&Fw 7x6
0’P&B’ 7G>I’BM GH 2&OI? Z D?AJ&M? @?N?BFE5/,,,5.-p
.T, : .916

w -x _y5adZ5DE 6./3VL\]>?!pLwa
%u‘_G\]C;13FU01w7x6 HRKLj
AE5.88-5/,*/Cp/ : $6
;0< =>?5#Q 4&BGC>B’C5)<0 (?6 !J>PL G’ FG%HGIJ
KGML?NJ?I H&O?I5KBIJ!p?HH?FJ GH BPP&J&S? FG’J?’J G’ BM[BM&’?
ELPIGMLN&N KIGK?IJ&?N GH OM?’P KGML?NJ?I H&O?Iw7x6 !L’JE?J&F
D?FE’GMGCL B’P QKKM&FBJ&G’5.88-5/,*/Cp/ : $6

w $x 0VXY;* ) W6 !JI>FJ>I? B’P #?FEB’&N% &’ YICB’&F
)E?%&NJILw#x6 .’P "P&J&G’6 ;G’PG’pwN6 ’6x5/,U,p/8-5
/-/5/T$5.U$6

w Ux VQ#5YY@0 ) X X6 !G%? BNK?FJN GH BM[BM&’? ELPIGMLN&N GH
KGML* ?JELM?’? J?I?KEJEBMBJ?Cw 7x6 D?AJ&M? )E?% )GMGI5
/,U,5/p.- : .$6

w Tx *QR" 75W<#Q@ @5!@0RQ!DQRQ ( )6 !J>P&?N GH
%GP&H&FBJ&G’ GH KGML?NJ?I HBOI&FN !pBM[BM&’? ELPIGMLN&Nw7x6
7 QKKM +GML% !F&5/,9T511p-$$ : -$T6

w 9x ;0 X>B’C5X< ;&A&B5!<V DG’C6 W&’?J&FN B’P %?FEB’&N%
I?MBJ&’C BM[BM&’? ELPIGMLN&N GH KGML?NJ?I OM?’P H&O?Iw 7x6
7G>I’BM GH )E&’B D?AJ&M? <’&S?IN&JLp"’C "P5/,,15/8*.Cp
1- : -86

w ,x g^B5FGH5IJK 6-&1VLUHRj3F>
?w7x6 F~i()5/,,,*1Cp1-U : 1$86
;0QVX 3E&%?&5DQV )E&O&’C5\0QV =&]&’5?J BM 6 !J>PL G’
NL’JE?N&N B’P KIGK?IJ&?N GH ?BNL ELPIGMLJ&F P?CIBPBJ&G’
KGML?NJ?Iw 7x6 QFJB +GML%?I&FB !&’&FB5 /,,,* 1Cp
1-U : 1$86

w/8x VQ#5YY@0 ) X X5(Q0D( # !6 !J?I&F ?HH?FJN &’ JE? OBN&F
ELPIGMLN&N GH KGML* ?JELM?’? J?I?KEJEBMBJ?Cw 7x6 7 QKKM
+GML% !F&5/,U95/.p/,,,6

:.1: &’() ! 18"




