HOTE IR FZFERCARAFMR % 35 5, % 14,2016 5 1 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 35, No. 1, Jan. 2016

DOI:10. 3969/j. issn. 1673-3851. 2016. 01. 004

BEHRAL N FLEH SiO, =0 BkRIH &

W5 B, E B,E R
HFPT 2 LK 5 S0 55 RADH 5 R A RS 3 E & 8 A 310018)

W E: PRI A, QR AEETA T AR LA, JE 2% & IR A A Fe B LA B &4 2] SIO;, =
K, EIXFIME CHEILI(PVP) 5k ik = 9 L 58 404 (CTAB) AH LA, i B K £ A & R AP R ILE KD
Forb R @ARE T4, KA SEM, TEM o bt A @ M X AUt 3 $o e & M 46347 A AE, 25 R A9 . PVP 4= CTAB
HH FLA AR SIO, BOHM AR T —ZRADHILE, EIMAE KGR @A, TIAAED — RG0Sk BB

B MBERFERTR 2GR AR,

KEIF : SO, R ILA AR R R B R @ AR F Uk
NHEARERS: A EHS: 1673-3851 (2016) 01-0022-07

FESES: 0647.9

0 31 §

UTARSR, Bhog BT Tl & BA RIEFESUNF
GRINBERT R BT o K SRR g
EREB RN BA 2 M2 L4, el 42 it A
RSN AR AT/ B8 TS i 5 PR A 2 i)
H G . W FAEIX — BRI (8] A 5 B 455k
PR AW | FEEIEE AT TIRZ A SR
2L AR S 7 » E AR L F
W%/ SEAHR A A A P PR 2 SR AR L K
MR o 7 5 245 AR T A 5 R M R AR KA A 4 0 Y
Ve . ZAL 58 T LABI Lk A 3R 3 1 29 K B0k 114 5%
B RS HE R AEAL TR 1 SCRT SRi/r BONEH) B W 4
PEHEY S B AT — 1 2L R X T A
SR g i 5 AR E

HATA 1k SIO, LUH A 5 05 A J H. 4514 3
BONRGRE SR » O B DL A8 94 K S 10 g 32 22 1) 52
JER R AK SO, 25 DBRINHAR RS54 fi
HATA AR 2 5 1 i W BRAL ~7 P 50 A 5 13 0% o
PEN BEE AEAEPE RS R R B P A fe
13 SO, 250 ER BT TTAE R ZERRH BT i A

Wk H . 2015—03—12

5| FATIES: 010201

K, & @ % 24l S0, 2Rk,
B FORL TS T AE MR AZ AT BOR s £AEBR
SEUOT A5 R SO, 25O ERYTA AR AR (1 2R 24 1k
fiE s TRARR A K A SIO, 0 ERT F AT
FORHAIZE G o 38 HUGE T 0 TR R A TR RE
T TR AL A LA SIO, 25 DERGIK A A
el FLPARA B A 2R 2 AR BRI AT 1501 A
H EH AR FLIE s P A Ry — B AR G ) 299 K S 1 5
AT i SHAL S B &R P FE A .
AT LU T4 B 27 S R L2 iy SiO,
AN R A 2T T 10

ASER LIRERIE ] S10, 25 D BRAELR . 2
O AR B ) 4 PR ER » A BT PR TR IR BRAS A AR
T AT BARGE Bk S Tk . B SR 2 G il Ascbe
BIRD) . SE A5 1 SiO, 28 DERGUK BB R
AR HIFUAR AT S AR B He R AR O B
VR —FRAR RS AR AT A 3RS %

1 SKIRERSY

L1 SERaGH]
AN (DG, AR, [E 24 £ F 1L 238 A R 22

IR H - B ARSI H (51872227, 51471153) s HTA4F 11 S84 36405 H (LY14E020011)
EHFA 7 5992 3B ZHOS TN LT - 22 KA 7 T B B

WEEH: £ B, Email: wangsheng571(@hotmail. com



% 1h

AR HA AL AL

S48 SI0, 23 0 ERI 4 23

F]D Tk LEECAR, HUI & SRE ik THRA FD
Ak (H,O MILLI-Q) , IEAEFR U £ T (TEOS, |5
YRR A BR S 7DD L &K (AR, [ 254 H 1k
SR KA BRA T o B ML LR (PVP, Bl T ik
A s 7S bidk = LA (CTAB, R A4y
BHEHERAFD .

L2 SEgeflas

IKIS N A8 QLA TR D | i 5 2B AL
LR EALER ) o A I S XU T MR (TR %
SR B HD s Sy (A 2 S50 1 2 A R
ONFD SRS G S S A A PR A FD
1.3 RAEJE

K FH 3 5, 1 B 38 JEME2010 (HR) » H A 1y
T EDXE SIO, 235 0ERRLF N R A [ HE1 T30 s F 4%
T 4 B ES (FESEM, S-4800, Hitachi) Xif
SIO, Z3CBERBF B R TR S 7SS s B 5 1 LR 1T
TR A4 R F 3H-2000PS1 B ¥ 25 75 v b e i &%
FLEEHE 3 BT A OO AEA SRR 28 7D R
1.4 SO, Z5.0BRIV i &

fiie (O BRIl 48 - FL i 2 mol/L Y DG #5500
mL, J 50 mL TRk, 78 180 CF i 24 h,
ZIEAHIEER. o BukEk s, 2T
80 “CHLF TH: 12h,

Si0, 2 C(C@SIO,) Wil £ - F — & 5 ik
BRATHCT 50 mL ZEEH R 0.5 hy ZJEHIA 8.0
mL Z /K f1 30 mL K, IJGEEIMA—E &N
TEOS 52 B (AT A 1 ¢ 3,12 mL fIR &I
WO o FERON T8 LT  WTRE SIS , 2 B K (B
BoRpkik. ZJEET 80 CHUAR T 12 h, 7153 C@
SiO, FEfh .

Si0, 250K B il 4 Lk C@ SIO, # 5 78
500 ‘CFHBBE 2 h, & A45 3 Si0, 2508k,

BIMEIFLANE 2 SI0, 250 BR O — R A ER
SPHECT 50 mL S EEH B 0.5 h, SR T
30 mL 7K H A — 7 = I LA I A B Bk ik R
PEFE 2 ho A 8.0 mL &K, ZJaubfrTw M mk R
B, HABZAES Bk SiO, 28 0EREH &7 MR .

Al FL RS o a2 Sy« DA L7000 301 o AR R T
19 0. 1%.0. 5% UK 1. 0% i E - AT o5

2 HR5HE

2.1 SiO, 25 DERAIE S AL
] 1(a) (b) g 7K FA2: Tl A i BR r 41 4 FEL B 11 DA

BT LA 1 Bk BR RN R 400 nm, JE 34—, 41
M5, B 1 (DR SO, 2503k SR A
EIFR T LI 25 0B/ A 460 nm, SIO, 58)2 85
2970 60 nm, LI WR, SIO, 25 0BRSS5
ATy B ReE M LB R REAR S b 3 TR VA VR
ME 2 HRTLIE H . SIO, 250 ERTCHH W AT R 4
O3 PR 10K RE S b4t iy LS BR R FHASCR

Bl 2 SR B [\ 50 5= ) il 4L 55 PVP (2 (a)
(e F CTABE 2(d) (D) Z J5 . 381 SO, 250
BRI SEM [, & 2 AT LLE i PVP 41 % {4 3% i kL
B 1 CTAD ZH B & WS it i 3G in» 3% 1 22 45 B 3
M OGH . ATUUAS [a] B il FL D6 Si0, 280 BRER T
TR AR R 255

B BBk SIO, 25 0B B R A

[ 2 () — (o) WA PVP B3y SiO; %508k,
R0 0. 1,0, 5.1, 0 g I Ha] UL, [t il £L57)
PVP Fs i3, SiO, 2503k 1 i) — S AR T
RO . IR D R AL B, X 3R
PVP H54% B 105 0 8] SiO, 250 BR 1 10 T 51
[ I AT L AL /N B 2(d) — (D g A
CTAB fIrifil 159 SiO, 250 Bk, F &4 58 0. 1.0.
5.1.0 g, Bl I i, 2 CTAB Fli /i (an
Bl 2(d)), fif SIO, 250 ERE T RE A B4 ] 2
SR AR B 4 (B R E CTAB JH & iy 4
TSI, 25 IR T AE 13 WO R HER IS
TR Bt T 5 PVP AR FRCR.



24 FEITNA W N DU NS S SO 14

2016 4 45 35 %

F 2 AFEHELAIG A SIO, 25 0Bk A

3 % BB R AIXT N TEM . T
T H R SiO, 25 0 RRR M BT &R 221
BRI G AT TR R . N SIO, 250 BRI
A (& 3) T LAt L se 3 miA W e 4 W 5 57
2R X RIS il SiO, 25 OERGERA R T —
TERIFLIE . SRT . ILLAE ST SIO, 2350 BR7eZ ITTE

WENHEWPBEES, 1 PVP 4 (& 3(a) — ()Y
FHLRE B2 A K REAS I 2 A B R I HE AN S1O, 11 &
RIS M & 3(d) — () CTAB HE1 85 6
WA, HEE CTADB B i34 hn, £4€ Sio,
2RO BRGT 2 Z ) BT K Rk b R i T 4 /)
fLiE .,

B3 AL 4 SIO, 28 Bk i B IE A

H E 3R I3 A AT ARl AL SO, 250 3K
2 WAL TE e — o K. PVP & —Fh e
ST AE Y BABA 1 734 RS B AR X 4
Jit, 8 RS FRm R . fEmER R R,
WA FHER) PVP AR BB W I 2147 4 f e 1Y
SIO, KL FR M MHE THA S AW A HSA B S
REA Ll R A —. Bl PVP i3

IS I XA — P2 R BUAG HOI] R
TE RSB L bR 2 » AR IR A T FLAR K/
A—HfLIE . EE O FLALAR A AR R T
CTAB i F HAX 73 B i /T PVP. Hg T
PHES T 2RI E AR BE S A ROW R T A S Pk Y
SiO, HLF-ZR AT » 127> BEL B 1 73 7 18 B A e Bk A —
AR T T IR UL BN HALAR A 3 — .



% 1h

AR HA AL AL

SE4 SI0, 25 DRI 4% 25

Pt L A5 PVP (R R R REB LI 2] SiO, 25,08k
FA TR A AR T HERUI 4 L RE WL
B RARALIE HZ LD CTAB Sy il £L 7 345 1
SIO, 2L ERR MG  fLIE /N .

2.2 SIO, 2B AL

XFFHRIFLAIT G SIOy 28 LIRS T 5347, 7]
ICHTETIFLAAATEN T, FLIE 2SO 2548 BT B
o 4 iR,

El 4 SO, 2=k

PAZK Rk 5 RO BRERES RS E » HLRA AT
WFIERE  REAR G MBI RRT 2 BRI (L) e
e A FL77) SCRE RS BH P R B 7E e BR 11 SI0, i
Tl SIO, BTSRRI TEBEEE e L BRiR
ERAIHILI AR 2 —E FLIERY SIO, 250K,
2.3 SiO, Z.LER BET MK

H1 SIO, Z50RR A L B2 B R AT AR 5 48 M WL ¢
), S BT A SO, 2.0 5K A B A FLIE A7
TE > T 5 LA B 50 Af R EL 2 i R B ) L5
AR R P A A A ik e 3 T S AL A5 A8 2 BT AR
HMTE . AR 400 mg, iR 120 °C L i
USTE] 120 min, BN N

P 5 ARG SIO. 28 BRI WM 45
HHZE. S Al LI L G2 A T PVP (& 5

() — (N ELE R CTAB (] 5(d) — (D) 1E Kl L5
HRAT LU SIO, 250 BRFE 2 A B —E W LB, HAA
—E LRI . (R MIE S 287 SUAT AT AN ]
LA FrfilAS SIO, 2303k R A IR K2
. K& PVP HS 0, SO, 250 BR I R m
TSR BB/ SR T CTAB [ B 200 L He e i A
PEAETAR KBS (e D, X FE AR CTAB
O3 FHERIN AL R AE TR SR A B — A kA
TN RN TSR — 2, TG R T 3
P, (PR EFEE] R 1 e R AU A2
TRZEHIFLIR B R O R 1 ZE I FL A A A
INB s T Z A B OC & L AHUE Y L
st 2 L R E AR RO RGBS H S
RERMS LR TR SIO, 250 R,

FS5  ASRIHIFLARI G SIO, 230 BRI B S5 il 2k



26 FEITNA W N DU NS S SO 14

2016 4 45 35 %

®1 EATEAEMNHILF THEERER

RoMmngng  HRmA/ PRk =R KW

ettt/ (m'/g)  RBEHMR/g  /(m'/e)
0.1 95.5 0.1 320.9
0.5 107. 8 0.5 616. 5
Lo 84.1 1.0 518.0

Y AFERSUME BET £ 535 (P/Po= 0. 04~0. 32) 151 i) H % i
TR PRI FF 22 25 10 K B e

AT B 55 i e 26 B 4328 FOR A EATHRRE T
IVEL, FE v B B (P/ Po =0. 3~0. 8) 74 B . i I
L HAF SRS T H1 8, ot 230, S2 56 A i
/) SO, 2 LERSTE AN SLER. 7EXT I PVP #I
CTAB X Wi FR Il FLAI S, v LAZ B PVP AR il
FLF] . REAE 1S 20 T KW FLAR 20 A7 3 Bl 1 EL7E o R B
(P/P,=0.9~1. 0) Joii J5 BRI AFAE , R W] SiO, =5
DR T2 (A1 A BB i HE R 4 Hokr 7 S 0 7
Z R 35 308 S B IS T & AR R 9k R
N # s PEHE T I S5, mAEfH CTAB {E il
FLFAET o DA iy He B A7 A il S B R DTG o O 7 2
e — & HERI G R AR 3 8 TR SR F
ZIAAFTEMIE DA TAE s B AR T Ny Wzt

6 B RFHNIFE S FLER A i £k . i TEM

F SEM (45 FmT 41, PVP 431 T i 4 T4k BL
R BN DL Koy T4 B B R SE S R, DL PVP
R FLIR 4 18 AN 2 5 I FL AR 43 fii . 1B 6 Ca) T 6
(o)LL PVP g il FL750) i 45 2 1) FLAE 2 A » AL
FTLAE i Hil L A 0 S10, 2808k, B T 7E/
RSHE BN A PR 2 I FLAR o A Z A (B 6 (o)) W FE R
RSFAME AR A /D R FLAR A A7 A (B 6 () s XA
SR GBS R EA R —8tE. X PVP,
CTAB J& F/NMrFHVAE Y, ooy THER /N,
Hor T 50, Lhg il fL 5 A5 ) SiO, 250
BR, HAE 2 RALEUE S —. B 6(b) A1 6(d) &L
CTAB Ryl LA T 15 2 1 A FL SiO. 550k fLiE
G347 AT AW R AR LR A 4 — O H
£ F/NRSFRIB (< 4 nm) 3 FE UL
e EAEAERFLE 6(b)), XAEE et 5 H s
AR R 3,

Fi—J7 s WL S R E s v LA L BL PVP
HFLANGI S 8 SIO, 25 .0FRAE W 58 A A LA B 1 DA
CTAB il L3I B 45 22 A £l A FLAR X b (]
TR 2 A5 1 SO, 25 DERER S AT 2 1 FL
T SRR A LIS B R 52 2 AL
JR R NG SIO, 25 0ERERIE T8 1%.

B 6 1L SiO, 25 LERIFLAE A



% 1h

AR HA AL AL

SE4 SI0, 25 DRI 4% 27

3 &%

AL T RIAS B SI0, 2508k HIE SR 4 ki
B A — 5 AN ) Y, PR Re R R s & —Fh
RGBS K2 D BR . T8 223 s i A [R)
2% PVP Fil CTAB HIlALAFr 131 SiO, 2503k, 4B
A BRI e R AR L i HEL A8 R A iy W B A )
THERT WY B RAER. @ PVP 5RAGH &
FIELL 2~10 nm B FLEEH N F B 45 0Bk, TR
i CTAB 3R A9 2 DL 2 nm 247 R/ — B flAL
R ERZE OB, AREHIFLFIXT SIO, 25 DERFLIEH
A FZ I, /] R AS [F] i 8 H bR FLEE AR
(14728 L BR AT AR R A0 OK S 25 45+ 3% Sk I 19 79 52 o i
FAWFFEBEE T HEAil

S 30K :

L1 OB AR, T 0 B 52 L & 9 y-MnO, 20 K83 1
AT IR R 2002, 18(3) : 197-200.

(2] KAFAE, b d. BREEThREAP RO 7 B 5 e ] .
TiRebRE, 1998, 29(2) . 121-127.

(3] BI, SR, Fay, 55 F ) 4 900k — S Aerk
[1]. FERHIFZE2EAR . 2009, 15(1); 120-124.

[4] ATLURI R, HEDIN N, GARCIA-BENNETT A E.
Nonsurfactant supramolecular synthesis of ordered
mesoporous silical J|. Journal of the American Chemical
Society, 2009, 131(9). 3189-3191.

(5] BN, B, Gl as iR R il BRI 1. Thae
ML, 2002, 33(5): 471-472.

L6] IV, A, AR BRRIPRE AR S 90K S i HE AL ) A
BUR LT A AL, 2009, 29(5): 681-688.

(7] RIS SREP, M40, 55, M ARGk TiO.
A LI s R R T 21 B R SE S I oE LT ). SR AR
2247, 2010 (2): 342-346.

(8] TARME . EEIFH. PMEJE. 5. LbL JZZ40K A 413
TR RELT ). Aozt Rg . 2004, 16(4) . 485-490.

[9] ZHANG M, FANG K, LIN M, et al. Controlled
fabrication of iron oxide/mesoporous silica core-shell
nanostructures[ J ]. The Journal of Physical Chemistry
C, 2013, 117(41). 21529-21538.

[10] HENTZE H P, RAGHAVAN S R, MCKELVEY C A,
et al. Silica hollow spheres by templating of catanionic
vesicles| J]. Langmuir, 2003, 19(4): 1069-1074.

[11] ZHU G, QIU S, TERASAKI O, et al. Polystyrene
bead-assisted self-assembly of microstructured silica hollow
spheres in highly alkaline media [ J ]. Journal of the
American Chemical Society, 2001, 123(31): 7723-7724.

[12] #/FL £, %70, 55 90Kk AL R % m
SRR RO TR AABIARL, 2004,
24(B05) . 83-87.

[13] G:Af5, BN, 2Kk, 55 IIE-BEBRGRAIR AR R
RLECHERFFRELT ] AR5 T2, 2005, 13(1): 41-44,

[14] BRBAR, Bhas. IRC-BEMIE h & 91K — AL RE e
A A AR LT ], RERR R =R, 2002, 30(6):
766-770.

[15] #Hrsg. 2L Ak ZS ORI 55 R A A9 5k
FEHT R DL sk s sk KA, 2007.

[16] £&HIR, WA, Tk, 4. Pickering FLig0EE U il 45 4%
e SIO, 2 OB ERPEREL) ). UL TR
. HIREFE, 2010, 37(3): 110-114.

[17] 5kFBR2R, FZR, AR, BERIR/SIO, 250 BRI/ 4R
BEBHGH - SERERISE L) ). a6k, 2011, 44(3).1-9.

C18] ikok#, MWL —Afbakilsr, stk s 3
HAL T, 1998, 18(4): 11-13.

(19] BRARFH, sRT0s. At e sl &
TAME TR0, 2005, 25(2): 1-4.

[20] THEA:, BKE . TUVEE H 5B S 9K P — A b fk
[J]. HLER Tk, 2002, 34(1); 18-20.

[21] 2206, K8, AH, 5. ZFLHERFE R TRITE R
(1], BPEVRLA5 TR 2005, 22(6): 934-938.

[22] BB, B FAL 2K ZALEA B BUIR 5 LT ]
W2, 2001, 21(3); 284-294.



28 W W L Ok E ¥ 2016 4F 2 35 &

Preparation of SiO, Hollow Spheres with

Micropore and Mesopore Structures
XU Wei, OUYANG Shenshen, WANG Tao, WANG Sheng
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of
Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this paper. carbon spheres were used as the template, and pore forming agent was added
in silicon layer coating process. Then, SiO, hollow spheres were gained after template and pore forming
agent were removed through calcining. Polyvinylpyrrolidone (PVP) and cetyl trimethyl ammonium
bromide (CTAB) were added as the pore forming agent. The changes in pore size and specific surface area
were researched through changing the dosage of PVP and CTAB. SEM, TEM and specific surface tester
were used to characterize the morphology and various properties. The results show that SiO, hollow
spheres prepared with PVP and CTAB generate pores with certain size of pore diameter and large specific
surface area. Thus, it can serve as an excellent nano reactor, and hopes extensive application prospect in
chemical synthesis.

Key words: silica; pore forming agent ; nano reactor; specific surface area; hollow sphere
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Study on Fleixble Polymerization System of Blue Light
Curing Ink for Textile Digital Inkjet Printing

HUANG Yi“, ZHANG Haidong* . MENG Yiding* » XU Chenying®,» SHAO Jianzhong™"
(a. Engineering Research Center for Eco-Dyeing and Finishing of Textiles, Ministry
of Education; b. Key Laboratory of Advanced Textile Material and Manufacturing Technology.,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In view of the problems existing in textile pigment digital printing, a new textile printing
technology which combines pigment digital printing technology and blue light curing technology was
proposed to achieve safety, efficiency environmental protection and extensive fabric adaptability. To meet
the requirements of ink immobilizing membrane of pigment digital printing for flexibility, elasticity and
strength, structure-function relationship between the structure of oligomer and monomer in ink and
physical &. mechanical properties of blue light curing copolymerization membrane was studied to establish
and optimize the composition of three-component polymerization system of pigment digital printing ink
applicable to blue light curing technology (mass fraction of SM 6202/ isobornyl acrylate/ hydroxyethyl
acrylate is 60:30:10). The simulation experiment of blue light curing and pigment digital printing shows
inkjeting process is smooth; painted pattern o nthe fabric has fine line, clear outline, bright color and soft
hand feeling; the dry and wet rubbing fastness can reach Level 4 and Level 4-5.

Key words: textile; pigment digital inkjet printing; blue light curing; oligomer; monomer
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