F4uk F5H MR FFRCEARMFR) Vol.44 No.5
2016 %9 A Journal of Henan Normal University (Natural Science Edition) Sept. 2016

XEHS:1000—2367(2016)05—0070—04 DOI:10. 16366/j. cnki. 1000— 2367, 2016. 05. 012

Pk R B T 46 B R AP 5

I MW, Feridl, X KB
(LF %% BT EK AR 25 4530032, MEIHER¥E ¥ LER,. A8 H2S 453007

i EUHKBRTEAMEREITERN RABRR —BREH&T KTLO, B M A X ML 51X
(XRD) .2 7 B 345 (SEMD 1 L 8 18 R LA 40 A 2 A O BRI AT T RIE. SR FW YRR AZER . KE
HoABCH 140 1,578 K, Ti O, @A SRS Z A BN BMEMH, RAZEXEEFBRTHMLEH, LER
Bl 48.62 m? - g7'.

KW K, Ti, O B I — B e s AR Mt

FRESHES:0611.4 LR A

KRR AT S AR — PR BR A T LT BEAL R LT R T/, KRAR EE R, S R B B S R e, RA R R
I MERE MR ERE , BT N T IR IER, RO PR R TR RS B B X SRR AR R LY
WS RR A 2 B ekt .

BRI R E W SRR R 7 EEA RS E R BBOE R RE W I — SRR UK #vk
U Hp Rk TR R B RARK, B A T DA B RERERE . A A K BREXR;
TEER R TR AR E BT - B 8O B IG . (E 7 W0 2 BE R B 1 il 5 7K Rk T L SR B A28 HE 8K Y
AR R R AR, HA R RS2 Em T UR B R R &, (AR R E R, HE
AR R — BRI T R RORHR A 15 L RN BEAR 5 Tl Al A A R o 4 [ AR AR A R B B A K
FHEz—.

SRER ST R FI MR P I U SRR 4 (K, T Oy) @A ELA R R 54, R i TiOs /\TH4GE i 0 i 1 A 3% B
ity BT RREM S KT GRS, Bk KT AAER S K510, 2 R A TR s iR, R
BT Z BRI AT AR SCLIRIR T B AN BRSO 1B RORL, R IS R — BRI A il & K. T, O0 BA2R, I X4 7™
Yy IR B R R RE AT T BT

1 X
1.1 RS

¥ 5 mL WEKER TERIE T 10 mL WK ZBER . I A 1 mL 5 ZBEN R, BERE 295 1B ZISRER T BE A B2
VAW K/TiBEJREG 1+ 2 MY BCB 4% 2 mol » L7 (¥ i 7R 48 /K ¥ VAN A 20 SR BR T #) BV Y8 » T 40 B 4
G BB R A NS BN OB A . BER 50 CTIRE T RER  AD Ry B =5,
GCEIISRR e Nn e
1.2 BRI

F A8 E it Ot STA 449 F3 B [6) 25 #40 H7 000 BT SRR AT #4047, 2 U THEE R 10 K+ min ™. A

I # HHE:.2016-06-17; 4% B H $3:2016-08-01,

E€WMB .- BHEAABFEES R A B4 H (U1304505)

FELEEEN - FHEBABLI—) . B, AIERENF S ¥EHN, TEMNEIREM B B, E-mail: xxyanbo@163.
com.

BEEE KM%, B, AEH s A AEBEAFEEE 8L, TEAF AR EM B P , E-mail: dapeng-

wu@htu, edu. cn,



% 5 # IR F . ORRTRAGHER RS WAL 71

A E A& 7% D8 ADVANCE X 147 51 (XRD) (A=1. 540 56 X 107" m,F % 20 mA, EHJE 40 kV,
A 10 °<20<<80 HFITYHERIE, HIWHEE 0.04 ° » s L. f|FEE FEI QUANTA FEG 250 B %k
St BB X R AT AR AT, MR AT I R W S 40 B A A 32 E R NOVA 2200E B R H
R ALAR 43 A8 43 A A0 3 i 4 R A R 1 T 3URT 200 "CEL &S Ik 6 h Ab FE AL,

2 ZR5i1i

2.1 FIRERIFAS N

P 1R IO K R 4 B SRS T 3R AR By TG—DSC k. B TG gk | 30~500 CZHF LN ERIMK, X
N DSC £k 24 290 "CHl 400 "CALA BN BH I, 76 IR B (X 18] 32 R AR 9 2 o8 X v R B8 /K R A WL 771 4
B LA B 2 BT R S5 UL R R B 40 # . #E 780~900 ‘CIREEIX ] TG B4k A 4 10 % MR EH K , 4 i
DSC fii£k I- 760 CRMR &, X ATRE R B TR 5 Ti(OC, H,), 2 8 B K5 Bf & 5. M 900 CHF ik, TG
Mk FIREFEAEARE,{HE DSC g4k | 900 CH I, TG iR L RAFHB KR E {HE DSC ik k 900 CTEH
W — g, YR FE R IR B A e B K, T, O, M 48 R M2 R K, T, O, fifE.
2.2 #M XRD 747

# 900 CHALZE 2 h FF3 B0 AR 1T XRD 4087, &5 R ol 2 Fros. B AT LUE B A7 S i 4 88 5 B
B . RAKKEREY, BEREFTEE a5 K. TuO, MIRHER K (JCPDS £ 5 32—86 1) X MR, FA T 44
e B, R B BT AR IR N B RIL A K. T Os.

o
[+5)

100

L
[N

DSC/ (mw * mg™)

R

TG/%

—

A VW

70 700 400 600 800 1000 0 20 30 ﬁ%b 50 60
t/°C 20/°)
Bl 87U ARRITG-DSCHE 28 2 REERIXRDEE

2.3 KR SEM 947

B 3 24 900 CHubHE 2 h B ETAAKER SEM B R, B AT UE B R EHUR M, M 24 R 8
RS HEFI AL T s SRR BR  RRE N SR A K BT, REDEHE  A%EABEW , HAOMRY — 5
£ 20~150 nm, KFEH K 1~2 um, KE L ARBCH 6~50.

2.4 AENRMSES T

B 4 AR RE i BRI — R E SRR R BRI LUE Y, FE M EE ) P/ Po<<0. 8 Bt iR i TR i BBl R
AR TR AN, SR LA, T EL A B R R M R A E R EE A K. YA S P/
P,>0. 8 B, i8R B IR B B BB TR D BB R 2B B IR R SR AAS B ER A THEAR. B
BT BHELE, B KA LM BN 361.84 cm® » g7, AR BETUHE L RBENHRER R
48.62 m’ « g7! , LA R 0.56 cm® » g1, FRIFLEA K 4. 60 nm. :

HAE TUPACCHEPREi 5 W LB G 2O BB M R RS RE XK o, AN RESRES TR
FRALM,BEFEEFRFRER, XA RXRESEZRESNS-EMHEEA. KRR REL Y H3 8,5
B A AR BURL A sk B el A T FL AL B IR R P A L ZE B R AR X O X S 3 A R B AT AT R R A X 5 SEM 8
H BB RAYE.

s REHEMNAESMME. AERTUREI AN ARSFHERRE, 2 3~90 nm ZH, 7 35 nm



72 TIPSR S FARCA KA FE RO

2016

BE S AT — AW 3 W IR 11 L i ol A FL AL o I A A V0 23 R AL 50K B L B AT BB o A0 22 [ 52 i

i&fﬂﬁ;ﬁkﬁ@.

D 106 mm

143 R AYSEMIL Y (900 C, 2 W)

400
% 350 | n
N ‘ 0. 008 | =
= 300 =
~ | L=1)]
o 250 | * 0.006F
5 ! g -
= 2001 .
7 . = 0.004F r ‘
2 150 = n
2 100f . S 0.002F
= » o | |
= 50T i S N
= " et R B s " 0. 000k '
) 1 1 1 i | 1 1 i 1 1 1 1 e
0.0 0.2 0.4 0.6 0.8 1.0 0 20, 40 60 80 100

/D :
P/, Diameter/nm

Pl R 1 507 OB L ot ) i ki 5 AR LAR A 2k

3. % it

AR AR T i A R0 Ay 8 DR o SR VA -3 M 76 T o] 4 11 KL T, O f 28 BT A% K, T4, Os Al 2508 2545

AR AR HREY 14+ 1 BRI R KT O, eu'.zu‘ukx C2 A1 55 19 T EAE T
HEBUE W 7 LA K LR BUN 48. 62 m* » g
5 % x W

[1] Shan Y. Qiangian S. DongMei Z, et al. Study on the inorganic-organic surface modification of potassium titanate whisker []7].

Surface Science, 2012, 258. 4444-4448.

H] 22

Applied

[2]  Yang L. Haiyang Y. Yang Y. et al. Synthesis of potassium hexatitanate whiskers with high thermal stability from Ti-bearing electric arc

furnace molten slag [J]. Ceramics International, 2016, 42(9); 11294-11302.

(3] AT 88 oo Al S R b B R RS % T 1 X A R B A0 4 A B R e T AN T A R . 2013.,42(9) 1 1913-1917.
[4 BREEHE. £ W ok, AR AT Ak R HLBF 7 L) ], fE AR ER 4R . 2010.29(4) :922-925,

(5] BREREME.E Wl ERFR. B8 10 20X 75 Bk AR B A 250 B AOp L P RE 0 S8 e [ ). i kb4 R, 2010, 44(4) £ 276-279.

(6] RimE . AHF LM S ICP-AES SBF 5 AR & A% CaCll) . PhCID CACTD 08 B RELT . S il 2 5 0% 3% 40 7+
(3):801-804.

(77 ki P 808 . OB I DU Bk 48 2000 1. ol BB A 2 R PR RO L 2016,37(1) 5 14,

2009, 29



% 5% IR, F . wRBALAGHE AR ERR 73

(8] WKE . TEH,.HEE. KClihika B Skmm &P BT 717, W kb, 2013,47(1) . 24-27.

(9] & &, XEH, K@K% V.05 RSB RN & R Sha8H 8, 2012,43(13) :1700-1703.

[10] XER.B #.F %% SELHFTEEESRERE ORI AL REEHR,2009,38(1).235-239.

[11] Ye, Zhiming X, Shanbo H, et al, Activity and characterization of a Ce-W-Ti oxide catalyst prepared by a single step sol-gel method for
selective catalytic reduction of NO with NH3[J]. Fuel, 2015, 151 124-129.

[12] WeiL, Fei W, Shanshan F, et al. Sol-Gel Design Strategy for Ultradispersed TiO; Nanoparticles on Graphene for High-Performance
Lithium lon Batteries [J]. Journal of the American Society, 2013, 135. 18300-18303.

[13] Scott C W, Matthew R P, Ashley M A, et al. A silica sol-gel design strategy for nanostructured metallic materials [J]. Nature Materi-
als, 2012, 11, 460-467.

[14] k757, 20, XL, %, PUAKERS G A0 0 T2 25 15 VR HPE RB BT 2E (0. TRl 22 50K, 2011, 34(9) 1 40-43.

[15] skEdE, 24200, XSk, % SHBRBIENARS B P RE BRI LEKEE,2011,28(6):3243-3246.

[16] %863, EAH:, B kM, 5. JOUE IR F W O 36 0k 0 50 IO 4K AR 47 3 201 X 5 O TR AT S (7. Se 3% 2% 55 56 3 4347 2009, 29(6) 1 1698-1701.

Synthesis of K, Ti,O; Whisker by Sol-gel Method

WANG Yanbo', GUO Xiaowei', WU Dapeng®

(1, College of Chemistry and Chemical Engineering, Xinxiang University, Xinxiang 453003, China;
2. College of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: K, Ti, O, whisker was prepared from tetrabutyl titanate and potassium nitrate by sol-gel method. The product
was characterized by means of X-ray diffraction(XRD), scanning electron microscope (SEM) and specific surface and pore size
distribution analyzer. The results show that the product was banding, and the aspect ratio of the product was about 14:1. The
K, Ti, O, whisker had the weak gas-solid interaction with the nitrogen, and the staggered accumulation of the whiskers formed

1

the mesoporous structure, and the specific surface area of the product reached 48.62 m” + g7'.

Keywords: K;Ti, O, whisker; Sol-gel method; Nitrogen adsorption



