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Protective functiors of camouflage fabrics of pure silk and cotton dyed

with natural dye lithosper mum erythrorrhizon
FENG Ximrxing' , CHEN Jiaryong' , CHEN Zi-hao ,GUO Yu hai' , ZHANG Jiarmr chun' *
(1. The Key Laboratory of Advanced Textile Materials and Manufacturing Technology , Mristry of Education ,
Zhejiang University of Science and Technology , Hangzhou , Zhejiang 310018 , China ;
2. The Quantermaster Research Institute of the General Logistics Departnent of the CPLA, Beijing 100088 , China)

Abstract Pure silk and cotton fabrics were dyed with natural dye lithospermum erythrorrhizon by the traditional method ,and the
camouflage properties of the dyed fabrics were evaluated.It is found by experiments that these fabrics have good camouflage
protective functions in resistance to ultraviolet ,visible ,and near infrared rays . Their protective indexes are up to the standards of the
army . These camouflage protective functions may be attributed to the electronic transition of a- naphthaquinone in lithospermum
erythrorrhizon .

Key words natural dye ; lithospermum erythrorrhizon ; camouflage ; electronic transition

’ 1
‘ 1.1
> > 12012 ,30.21 tex X 36.71 tex .
( ) b b b b
° ) ) P} 5 Oe
, Loy 1.2
, 2 Lambda900 UV Visible/ NIR
o , , UWV2102PC s
. XENOTESTI 50S , Y571
9 b 2
’ 2.1
‘ 3g , 10 min
( M503178)

(1975-) . ,



2005 5 [73]1
, 20 min, 2,
2.2 1
2.2.1 pH pH 1 ,
, [31, pH 4 ,
2.2.2 . R s
[ 4 ) 5 ] s SnClz N ) )
KAI(SO,),*12H, 0 K Cr, O, .FeSO, ,
50 C 10 min, or
sof
25 g 1L
2 1 h’ b
s
2.3 5
GB/ T 392 —1997 &
; GB/ T 8427 —1998
GB/ T 3920 —1997 0 ; \ ) \ \ ; , \ ,
300 400 500 600 700 800 900 1000 1100 1200
K mm
2.4 1 — 32— ;
MI- G 3— 4=
44031 D 1989.8. 22 !
2
3
2 5
3- 1 b
s d—d f—-f s d
b f 2
| 1 , ,
s d f
1
&
M
&
2-3  2-3 2 2 2 ™
3 3 2 2~3 2
2-3  2-3 2 2-~3 2
3 3~4 2 2~3 2 03007200 500 600 700 800 900 1000 1100 1200
3~ 3~4 2 3 3 A /mm
3~4  3-4 2 3 3 LA o 3—cr
4~ 4-~5 2 3 3
4 —Sn ;5 —Fe
4-~5 4~5 2 3 3
2
3 3 2 3 3
3~4  3-4 2 3 3~4 3
3 1,2 ,
3.2

MII- G 44031 D 1989.8. 22

UVB(280 ~315 nm)  UVA(315 ~ 400 nm)

s

1 %



(
S
B
ol
R
17
3.3

73 )
60
40 //

30 b ) ~— S e

/

20

10k

3
0 S
280 300 320 340 360 380 400
P /mm
22— 33— 4=
3
a

400 ~1 200 nm

650

~700 nm s
(61
4
[1] ) s
[J1. ,2004 ,25(1) , 13 - 15.
[2] , . [J1. L1991,
(5) ,28-31.

[3] s . [J1.
,2002 ,(5) ,22- 24.

Bliss , Anne . A Handbook of Dyes from Natural Materials|] M]. The

United States of America : Interweave Press ,2000 .

Nonabah G Bryan ,Stella Young . Navajo Native Dyes Their Preparation

and Use[ M].New York : Dover Publications ,Inc , 2002 .

Wake L V. Pricinples and formulation of solar reflecting and low IR

emitting coating for defence use[ P].AD A218429 ,1990 .





