TR I RFFROA AT, H 33 4.5 38,2015 F5 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)
Vol. 33, No. 3, May 2015

XEHES: 1673-3851 (2015) 03-0291-05

MK SiO,/MgO EN B XF R ¥ 5 3t fh 32 1 e

FRHE", B K", BFHE’, BFEE", TE®K, kKEF
(1. HTEIKE, a. ERGEMPALERERARAKTHRELERE; b. AR LERAKFTIHIEMT T,
AN 3100185 2. MR FE X G HHE T EEHRAT, 7w 100010)

" 55 Ml

& E: ASRIA G ERA R R T A FNERL TR, B & T WA F AR AT K 8, R R
FTAHFEP 30 T2 5 &7 R AT 90 ) é"#h,:\wm KEPH R BT & T8 T sk SIO, Aol K MO 4 T4E 4 fp fe ikt £ 32

BRI A B 2T ) 2 T A AR 0 R vl ST RAE T BRI R A e BT, MK T PR S 6 & B el 2
REY SR SO, F2 K MgO Eﬁﬂﬁﬁz&)ﬂ B, B ) LR A A 5 9 — 5 0k B (250~280 nm F= 280~320 nm) 49 B4+ FAL AR
2 m%emar: SIO, Fegyk MgO bt i & 22 1 A4, B A A A B4 12000F, 57 5l R a9 R AT 5 %38 80 vh b, &
R SRR T AT kA ) B 6 B ) R4 L IRAN T AR BT Stk R i e BTG, LG S A A R OT .

;éﬁ%ﬂ. ghk SO, ; gk MgO; hAer it R4 F; THhE

FESES: TS194. 2 XEREE: A

XA A JCHURE T 1O BORH R REBEAT T 05T 45

051 = AR = A A B e T

M DA 55 A SR B 9 B R
Z AEERERT AR R RENAE, —H
ok [ ZE B 1 A AU 5 3t D ke O8O EL R
T BRI MR B B H 22 A R E 24
RESE AR 25 P e . 25 b PR O R A PR 5 7
O Fn] WG HA AR e A S S R AR AT LG
X EOR DA R B 0 B 2RI 5 MBSt
$%J$§IJ 702V b A RRIESSM B h S F

HIH SR ARCR IR B S ke H i

[l YA B B 08 S SR 188 4 15 55l fh
TERPRE MR PRI L (BRI ER L L B B S AL
P14 BRI A T O UORE ZeO, F1 THO,
USINEN G5 2235 WP i DB 4T 4 T THO, BRTREE |
FERR Eha SiO, 1 — Pl 2 Fiiie & 1 SOe R A
AR BT BSOS YR BF
FEMAME B o (E X e P bR 22 51 X 42 4 AR
SCRE AT A D28 s AN 3 B SR A . AL R AT

Wsce H B . 2014—07—24
FATH . bR H (Z131100003213015)

LG BE PN AT R e SIS 8 T A 56 A0 DX 3 A3 3 A
RS R BA RIS b O v e

A AR B AL JE AR TCALRLA )32
L T U IR RE R LR 52 bR A G
ARRURLE AT RLAR/ | AR TR 0 SN S A
M ASCRE 7 3 L5 R e B0 o AR E PR AR R A
AT T PIFE T A G ICHLAK KL T SO,
1 MeO 12 Bkt i 1 BF 7S B i U0 %) 58 b Kn]
%ﬁ‘tﬂ’]fﬁﬁfﬁﬁ%»f“ﬁT%ﬂﬁ SiO, MK MgO X
NI A = O A KRR L JF AL T BN 21
%E’JEIBZ&‘%@JL%E%DWM’E% AE

1 SKIEERS

L1 SEgepbel

H & EURE: 99K SiO, (BN 7 508 VA FD |
Yok MgOCRg LIRS AUORMBFAFD .

K677 : SOF-APF (28 #EAL T8 WD

YEHE RIS A RA989—) A LRSI B LB AE - 2T T 1 R D U T T YA

WEVEH : AL, E-mail ; xinxingfeng(@ hotmail. com



292 WO o Lk R

2015 % % 33 %

BERAF e RN (E 25 SR E A 2= A FD
WHELLEY): L KETHD
L2 SO &
FL T R SRR TR R A R 5 Tk,
TR A 4 0 1) SRR R TSR, R UL L RG A R

SR SO A 2 B KR — RE R EE IR & . £E 3 000
r/min (RFEHE T HEFE 2 b R T S Pk A ENAE S,
ek 38 2 G X B AE T2 B R ke 2 B e
8OC LA HIME 5 min, 160°C M AFHE 3 min, RIFE 2]
EpIZyy . RRECTT & 1.

R RBNEERHERS

41 Mia RS E/ % BURRESE/ % BRI R Y RETFRERSEY %
SiO, BUkEN 214 5 10 8 77
MgO Bkt eIl 219 5 10 8 77
A BUEED I 2 5 0~20 8 67~87

L3 Wik 5 RAE

a) SR I 2Rk F 58 Ah-RT UL 43 5t 0t FEAY
(Lambda 900, PerkinElmer 23] , 35 [E]) I 78 BN 1) 1%
DY I

b) F Y S FRAE: >R 38 A HL (SAMSUNG
PL150) F7 A S 7~ A BE (FESEM, UL TRASS,
PEED WS EN I i J5 R IR T30 5

o) B3 SR I €2 B €2 /% (Datacolor600,
Datacolor 24 w] , 5 D M ER i B 5 2R 1Y B2 Rk
LUPAREIL 5 AR BRI 25 R 5 YRIPESA{A

A et BRI A : S BARIE GB/T8629—2001
(G2 G250 FH 28 BE VU 14 TR R 1 ) 15t 4% B
TG4, A SEE NG 2 55t 5 I E
PIkAT RS 2

2 #R5E

2.1 BURMRI XU b O e R 1 5 Ml

3 3 DU [] B g AR X 20 80 B i) TG
FSPERE B T HAH i 2O R R 9K SIO,
YK MgO i 1F Ry ERAE R LEIURL BT HE 434K
k1076, SOF-APF RURG 451 5 15t 4385k 5 Vo e il Ep
R AEAR R AR T 43 33 B i U 7 250 ~
500 nm B RS AR ILEL 1,

144

R0
=60
4D
210}
0 L | 1 | L | 1
250 300 330 404} 450 S0
I inm

—= R -e- MeORIHIARY . —A Si0; FTH| 24

B 1 40K SIO, 544k MgO BNl SUp

HE 1 ATRAE S AgK SIO, 5 MgO fE R Ep
TEBURE, NS 520 R LT3k 31 7090 LA
b U HAE 250~380 nm P B B 200 4 B S
BERTHRLLYIERE, XIHHEFENH 2% 1
YORBURHEURL G S HME I R AT R PR RE . 7E 250~
280 nm PBLN 4K MO BN 2 Y F 5 % T
K SiO, BRI K53 7E 280~400 nm {148
SIMSEE B Aok SIO, BV i S SR AE 75040 A
FL BRI TAK MgO ENhl 2V i B 5 3, i A
TR AL T 5 B X5 58 SP G Y SIR 1 BE 22 575
£ 400~500 nm (7] WG B » BRI 0 1 S 32
SR LW IEREAIL, BITE 9026 Zi A7 IH R T B
RG34 e B 28 S AN R ) LS i
S RE RBOM A BA AU I 5OCR . sl L,
PR KRL T BURE B A P, BRI 2R 7E 4651
eI B (250~280 nm Hl 280~320 nm) S5z i %
FERTEEAR . B 52O 5 M Dl e VE BB AR AE — E B

J T BRI Ak SO, 5495k MgO BHikHE
SN e B ey S SR PR RE L A5 3 HA S 45 fh
BRI EN IR B R0 RS A (5 L 78 A S
B SAFAN S (I DL o B FEHEAS TR] Lt L Cmso,
o) T BG4 5245 R BN T 234 1Y) 35 1l P e M e
ZERILIA 2,

Hi &l 2 AT LAt 75 HAB SR A AR TR AN [) 5 o
Lt Gmso, Mo ) il 75 18 5245 BURE B R 20 1Y S S
RIMEAAFEH B2 5. 590K SO, Bk 21
PITE 250 ~ 280 nm [ BEAR S R AH L, BEE 900K
MgO BUEHIT A T 524 BURHEN I U 7E 250 ~
280 nm I By SO R B E R m. 2L 590K
MgO Bkt 239 1) 52 555 28 M 2 AR ) £ 8 4o i
TERIYITE 250~ 280 nm $¢HME B 55 1 Oy 4
PERE. 7E 250~400 nm BN, HEE N 1 11
EPRIZIA L Bt ol 4 5 1.3 = 112 = 1 (ERH]
LW R Y AR L MR o 1 401 ¢ 3,



% 34

7 H IRAF 40K Si0. /MgO ERFEBURD SU) 5 i D ke M BE A 2 ) 293

1+ 2RYEPHIZU) 0 SO SR AR AR, £E 280~ 400
nm BN AR SIO, BURFEN il 2187 1) 5251 U R
= Tk MO, R B B & B0k h 4k SO, 2t
FHIT o5 T 2 B G0 B 20 1) SO R 22 B T
. BeHh. dr A 2 38 AT LUK B AR RN B
BN BTREEE o 4+ 1.3 ¢ 1.2 = 1 IS HURHEN I 2
Py S A S SRR TR AN K SO, si gk MgO
PURLEN il R4 . X0 N O 245 BIURL Y SIO, A
MgO @i Py BR A HARGREN 145 B FEAN R S AM B
BN IAN AL  JE [ v 1 BN U 1 B A 25 A
BB UM A Il A B ANk SiO, 594
K MgO W5 FE . a] LAWK T~ B4 20 000 1) =5 3
DB i PEfE .

%S(J . 3(IJU 3%0 4{IJ0 4'50 ' SE}(J
i [Kimm

—o— MeO HHHZY, —A— Si0, B,

GRS A, 30, e 2

o= 1,12, 3. 814

K 2 /T\Alﬁljﬁ%tt(ﬂlsi()g 2 mwgo) B2 A BURENT
LU b O PERE I3 )
2.2 PURHHREXTZ Y O3 PERE 2 R
K SIO, 599K MO BURHLABTR FE 2 ¢ 1

BA MR A AR, 2 2 A BUR Y B
3R 4% .8%.10%.12% .16 %6 F11 20 %6, BNl 21
1) B S 2R s R UL 3.

100

RV
< 6ot
-
= anp
20F
L L L L L -
250 300 350 400 430 00
¥ Knm

—-— A, —o— 4% . —4— 8%, —— 10%,
—k— 12%, —O— 16%, —#—20%

K3 SEBURHTE XA S s O MERE A9

Hi Il 3 A LA . Bl BN AR SRR i G Bk
SN, BN Y B BB R AW T . X
Bl ENAEIK A2 A OB R A 3 0, BRI E S R
TS5 BURHE 2, 8 ) 3R 1 52 G BURHZ AR 15 &
T2 S, WA T I R 2b 2R e 4 2% T T il A 4
B, SR B 1 B, BN 23 A6 R S E
TR A BUR A B X5 AM AT UL B R PR AR
ME AP A RIRE] 125 4 BRI 7E 250~
500 nm Y Bt Y ST R B 48 53k 80%6 LA I, Hu ]
EXMER 90k SI0, Fghok MgO Bkl sl B il 21
YRR 5 O R VERE AR X B A A i — 20
NS A BORH FH At B 35 76 234 3 18 A BIURL IR
WMZ S FE LMY,

2.3 FRIHIEH T

P 4 2 FH A 5 B AL 25 1 7 S S B | 41
Y. fEESEAEPLA RO T S S e 2 R B A
o e A KRR 3R 2 WENRT S SWIn
MRRZE A, Hh 3R 2 B8 vl 0, AE SV R B ] b gk
SO, gk MO Bivkla U1 1 EEAHX T IR A
JIrdms 5 B 4 T AER] LK, B2 AN S T
SRR, B R T WG S R eR .

B4 S B U SO AR
R2 BFHAYNEENKERILR

SiO, Bl MgOEl  JR&HR
s )
2R i mew s
FIEE/ % 77.30 81.57 85. 6 83.4

B 5 S TR LA EN R AT THOKR 200 475 B 414 e
il A S AT RUA L R 2 2 AL g
58 ATTEARZ NEE B, 75 5 fC 2B 1L, i BN ] 5 41
Vi BURHZ B T IR R SR (1500
2R I AR HLBURHZ BRI T A B A B
(S HMIE IR PERE - X LR BV 5 3V 5850 Bt
Rim TIHAD A



294 W o T

2015 % % 33 %

Bl 5 21 SEM RETES L
2.4 THpEME

Kl 6 24K SiO, 44Kk MgO R L (mso,
mvigo) N 2 ¢ 1 IS G VRN 2 e Uk 5 KA S Y
R EMZe., K 6 AT LUA 3 FiER i 214 ik
AR ST ERL E T 80% DA b, 2 5 IR B VLG
SEIREN ] 20 1 S5 R AE AT B R B A DR A A

70% LA I BAT BTSSR B B RE
1001
93t
£ 90t

85

Ok

:j 'l 1 1 1 1

230 300 350 400 450 S0
teinm

—a— Ak, —o— K

() PRSI0 FTRL V4

AR

250 300 350 400 450 S00
1% [m
- Kbk, RS
(b HRM g OB EL T 4R 4

100
93t

B2 %

'250 300 330 400 430 00
i Fomm
—— Gk, —=—BhsiR
() & g g 24

Vel 6 ENIZULRBERT IS 0 SR i 2k
3 & it

a) FIFPEUEL K SI0, 544k MgO & 4 f#
AF A LA S5 o D T 2 40 A A A 58 A D B A S
A —E R L RAN T2 A e 40 K R} Bk
BF B3 4l 28 4 A 5% A it 26 3 B (250 ~ 280 nm Al
280~320 nm) 5 B I ] 7, B[ i 2349 1 4% A
T O AR B B T .

b) MEFERIZK SIO, 545Kk MgO D)5 1
2 LIRA - E AR ECN 12% /647 SOF-APF
RURS G 520 22 AT B s AR 0 25 i ph 2 219
FSTERIRE] 80% LA b Feah K SIO, 55 i ph e 419
g2k MgO 25 1 Ph e U4 R B AR DR B B8R AT

SE

(1] sktdr. RRIEEORIMI. Jbnt: WPIEZZUT AL, 2002,

(2] EMRZ:, B0k, FFR. Sthspnmfsl) ] ot
RS JCIE T, 2001(3) : 26-29.

[3] Lindquist G, Wallin E W. Camouflage material: US, 4,
001, 827[P]. 1977-01-04.

[4] Robicci P L. Camouflage covering for snowy soils: US,
4, 469, 745 P]. 1984-09-04.

[5] Lindquist G W. Camouflage paint reflecting ultraviolet
light for use in snowy country: US, 3, 300, 325[ P].
1967-01-24.

L6 TRMIKR, Jai IR, ToHLAKPTERIM SR AT ST i R [T ]
AR S REE, 2014(2); 16-21.

L7] Kt , KFPE, X —. . G/ TR RF
FETR RO 5 A 96 & M 25 LB b JFE 3 v i M A i Tt
FE[1]. SHREM KL, 2014, 45(6): 65-69.

[8] Nasirian S, Milani Moghaddam H. Hydrogen gas sensing
based on polyaniline/anatase titania nanocomposite [ J |.
International Journal of Hydrogen Energy, 2014, 39(1):
630-642.



LARES 7 H IRAF 40K Si0. /MgO ERFEBURD SU) 5 i D ke M BE A 2 ) 295

The Influence of Nano SiO, and MgO Pigment on Camouflage

Performance of Printed Fabrics in Snowfield
LI Yue-rong, ZHOU Lan', FENG Xin-zxing?, CHEN Jian-yong', YU Hai-yan®, ZHANG Jian-chun®
(la. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education; 1b. Engineering Research Center for Eco-Dyeing and Finishing of Textiles,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. The Quartermaster
Research Institute of General Logistics Department of the CPLLA, Beijing 100010, China)

Abstract: In this study, different kinds of printed polyester fabrics with better camouflage effects were
prepared to study influence of white inorganic nano pigment on camouflage property of fabrics in
snowfield. Pigment printing technology was adopted to prepare diverse printed fabrics. Influence of
nano-Si0), and nano-MgQO particles as pigment print on camouflage property of fabrics in snowfield during
single use or combined use was discussed through testing reflectance of printed fabrics. Also, the surface
morphology of these fabrics was characterized. Meanwhile, the whiteness and washing fastness of these
fabrics were tested. These results show that reflectance value of printed fabrics is relatively low in the
certain UV region (250 ~280 nm and 280~ 320 nm), when nano-SiO, and nano-MgQO pigment are used
singly; the reflectance of printed fabrics is as high as 80% when nano-SiQ, and nano-MgO are mixed
according to the mass ratio of 2 : 1 and dosage of composite pigment is 12%. Snowfield camouflage
property of the fabrics is superior to the fabrics during single use. This makes up for defects during single
use of two pigments, and the whiteness and washing fastness are good.

Key words: nano-SiO; ; nano-MgQ; pigment printing; reflectance; camouflage in snowfield
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