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Research on the Surface Modification of Diamond with TiO,/Al,O; Film
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Abstract: TiO,/ALO; film can be coated on the surface of diamond by sol coating process, followed by the
determination and analysis of the surface morphology and properties of diamond before and after the Sol coating
process by means of scanning electron microscope, energy spectrum analysis, infrared spectrum, X-ray diffraction,
contact angle measuring instrument, Zeta potential and high temperature phase detector. Experimental results show
that TiO,/Al,O; film coating on the surface of diamond can be realized by the sol coating process, with the chemical
bond of the interface connected by C—O—Ti and Ti—O—AIl. With anatase, rutile, y~Al,O; and Al,TiO; being the
main substance of crystal structures of TiO,/Al,O5 film, it helps to improve the hydrophilicity and the wettability of the
ceramicsof the diamond surface.
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Fig.1 A contrast diagram of the morphology of diamonds
before and after being coated with TiO,/Al,O; film
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Fig.2  An infra-red spectrogram of diamond coated with TiO,/ALO;
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Fig. 3 XRD analysis of TiO,/Al,0; film crystal
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Fig. 4 Hydrophilic tests of diamond surface

HTET da JIT 708 A U4 I 46 WA 28 THT 4 7 PR AGE P& T
M, AW R E Y 25 TR K ERE AR AR, AR
KGR R A 92.1° o S AT LR
SNSRI T LN R ES S, SRIRERGR, A
VL &SV SIERTS

Hi Pl 4b FT7R R Ti0,/ALO, WS 42 NI i) 4
SR ARG [ T LA, Pl g A A R T P 2 1R K
AFRAERF AR, AT DUZERE i 3R T T, A5 )t
IS G WA SRR HE A Ry 42,50 o X DR iR
TiO,/ALO; W5, WA FRmAFE C—C i fidt
fred, R ARKYER Ti—O 1 Al—0 &Mt 1k
A, L, SRIARE TIOJALO, BUZG, HorK
PEARATS) T oG5 2.

N T RESIFHURIE TIO,/ALO; T 4 KA F 1
FKPERERIFE M, BEF Zeta HUA A 42 WA 0k i
Fio3#r, PrsaiRani 5 s .

10

—— WA
—e— NI RINTRTETIOfALO,

Zeta potential/mV

s 6 7 § o 10 Tl
pHIE (in 10 M KCl)

B 5 AERERG Zeta B
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Fig. 6 Ceramic wettability tests of diamond surface

I 6a fir 7y 750 “CI BB RARTE R IR B ML
ST AR AP, ] R0 P o B T A S A AR
RN, ] v Bl R e A < W A BT I £ 4k A
100.5° 5 5] 6b Sy ) A5 4F T 1 M g e 72 2 B THOy/
ALO; W fIE 5 4 NI w4 A, AT L& v B
RIS TE WA R, IS M A S a N
S A HE Sl A o 63.2° ¢

RIS I 5 R, 2 4 A R TR
TiO,/ALO, WIS, F e e VR Xk <65 WA g 2 T il ¥
PEA THRRGE . 254G Bk XRD 204, o T 4R
R TiOy ALO, WS A BLERE™ . &40
ALTiOs Fll y-ALO, S84k, M, B2k
SAALYIRE S P RIS IR HhZE &, T T 5 P
BRI A WA AR

N T REHE LWL TiO,/ALO; HEMREXT 4RIl 5
Wi e 235 5 0] BT W) 455 OS2 ), e BB M PR e A
PG RITE 750 CCREZEI , X1 HLRTa 64 T3 47
FRAFEER A 7 F




Wik, 4

TiO,/ALO; JH R XT 4RI A7 e T 2l PE A5 91

b) G TiO,/ALO;

B7 &RIGE5MEEATERH IS
Fig. 7 Sectionmorphology of diamond and the vitrified
bonded grinding tool

FH P 7a I R VA% M5 < M £ PR L PO BT TR A 39 T LA
FRHL, N FRURIE G NI, FE W7 T A 0 W A 4R
BB L, SWAREEOCHE, EBREHBEEEIX (DL
B), nRBRRA ARG RO S S A AR,
ZEG RN G NI B LR s BT 7b WA,
B ATREA TiOyALO, RGN, WA
GO BB G R ERZ, WESEIX (DL
) MEEREUDN, SN SRR G R, X
R RN TR R, T B R R R A

Bl

3 #ig

AR BRI T2, TR R R m iR
TiOy/ALO, i, E i SCIeM 5 FRAE, v LGN
TEE:

1) Z2rMEsm, Has Rk, &Na5%
T TiOy/ ALO, WAL i A £7-E fk 25 C—O—Ti Ml
Ti—O—Al g56

2) Z/NAEE ST XRD K, 1551 TiO,/ALO;
IR IR S5 R BRI A 20 A A, ALO, 1Y
iRy —ALO;;

3) H R K RS Zeta HLEZE S T L
185901, 2NIAFRERE TIO/ALO, WlE , H52Mm
IRl N 92,10 BEARE] 42.5° , Xebh () [ A4 1w
Zeta HLAZZEXHEL N 11.4 mV 5K F] 23.1 mV, YUERH
TR TIOy/ALO, I 4 WAy Fe1hi 1Y K EREAS 2 T
2

4) th 4 WA 2% 1T e T P T VR A 25 S T
TiO,/ AL O; i fIE RE A R o Tt P e 45 5 7R % S WA
O T N e = N T By A B

S 3Tk

(11 J7 B, BROAR, XINE SRR T H [M]. Jbat:

ez Dol i A, 2006: 6-13.

WAN Long, CHEN Shilin, LIU Xiaopan. Super Hard
Materials and Tools[M]. Beijing: Chemical Industry
Press, 2006: 6-13.

(2] EZA ERPR S A (M R FBHIRA Hh RE
2006: 3-4.

WAN Qinsheng. Super Hard Materials and Products[M].
Zhengzhou: Zhengzhou University Press, 2006: 3—4.

[3] ¥y, KWL, #MEEAR . SNIA 2SR T
FMHEA, 2015, 44(6): 65-69, 81.

HUANG Shiling, ZHANG Yingjiu, YANG Delin.
Study of Electroless Plating Nickel on the Diamond[J].
Surface Technology, 2015, 44(6): 65-69, 81.

[4] TR, RER, 2 W, 5. B TERAENIG /4

S AT 8 SR AL [J]. BERHRR, 2012, 26(8)
102-105.
XU Xinglong, ZHU Jiajun, PENG Kun, et al.
Preparation and Characterization of Diamond/Copper
Composite Powders for Electronic Packaging[J].
Materials Review, 2012, 26(8): 102-105.

[51 MR, SR, Pk W, . SN SRR
[l i b P MR BE A 2 M) [0, B A7 SRR L T
T, 2010, 30(5): 65-68.

YE Xiaochuan, ZENG Liming, CHEN Lei, et al.
Effect of Modification Treatment of Diamond Abrasive
on Grinding Performances of Different Resin Bonded
Wheels[J]. Diamond & Abrasives Engineering, 2010,
30(5): 65-68.

[6] AWM, 4 %, wXE, & BASHG SRR

VA ) SR THTJZ A BE S (9], b0 BT R 2244, 2013
33(1): 1-5.
CHU Yaqing, TONG Yi, HUANG Fenglei, et al.
Structure and Properties of Boundary Layer Between
Nanodiamond and Resin Matrix[J]. Transactions of
Beijing Institute of Technology, 2013, 33(1): 1-5.

[7] MIAN Weipeng, YAN Ning, ZHAO Yucheng, et al.
Synthesis and Application of Titania-Coated Ultrafine
Diamond Abrasive Particles[J]. Ceramics International,
2016, 42(7): 8884-8890.

[8] WANG Yanhui, YUAN Yungang, CHENG Xiaozhe, et
al. Inhibiting the Oxidation of Diamond During Preparing
the Vitrified Dental Grinding Tools by Depositing a ZnO
Coating Using Direct Urea Precipitation Method[J].
Materials Science and Engineering C, 2015, 53: 23-
28.

[9] DOMINGUEZ D, TIZNADO H,BORBON-NUNEZ HA,
et al. Enhancing the Oxidation Resistance of Diamond
Powder by the Application of Al,O; Conformal Coat
by Atomic Layer Deposition[J]. Diamond and Related
Materials, 2016, 69: 108-113.

[10] KANG Qiping, HE Xinbo, REN Shubin, et al.



WoW T k¥ ¥R

2017 4F

Microstructure and Thermal Properties of Copper-
Diamond Composites with Tungsten Carbide Coating
on Diamond Particles[J]. Materials Characterization,
2015, 105: 18-23.

[11] OKADA T, FUKUOKA K, ARATAY, et al. Tungsten

[12]

[13]

[14]

[16]

[17]

Carbide Coating on Diamond Particles in Molten
Mixture of Na,CO; and NaCl[J]. Diamond and Related
Materials, 2015, 52: 11-17.

THER, #Eisl, M4 MgO 2%t PET JE Sio,
WLIBEAE G R B RS (1], AU, 2015, 7(2): 16—
20.

DING Zeliang, DONG Yunchao, LIN Changsheng.
Effects of MgO Interlayer on Adhesion Strength of PET
Substrate SiO, Film[J]. Packaging Journal, 2015,
7(2): 16-20.

YAZICI M, QOMAKLI O, YETIM T, et al. Effect
of Sol Aging Time on the Wear Properties of TiO,-SiO,
Composite Films Prepared by a Sol-Gel Method[J].
Tribology Intermational, 2016, 104: 175-182.
HIOAR, %k, BREM . 90K Tio, XK GE /&
LRSS WA AT (7], [, 2015,
7(3): 20-26.

SHEN Yagqian, AN Yongchao, CHEN Zhizhou. Study
on Effects of Nano-TiO, on Soy Protein/Polyvinyl
Alcohol Composite Film[J]. Packaging Journal, 2015,
7(3): 20-26.

UMIT Ozlem Akkaya Arier, FATMA Zehra Tepehan.
Influence of Al,05:TiO, Ratio on the Structural and
Optical Properties of TiO,~Al,O; Nano-Composite Films
Produced by Sol-Gel Method[J]. Composites Part B:
Engineering, 2014, 58: 147-151.

Ry BE, EvESC, BufhE, . RS fe gL
A RVER R R A ALO, W T 20WF5Y [1]. Ak =i,
2015, 7(1): 18-22.

HOU Qinglin, WANG Jingwen, DUAN Haiting, et al.
Process Optimization of Rutile Titanium Dioxide Coated
with Al,O; via Orthogonal Experiment[J]. Packaging
Journal, 2015, 7(1): 18-22.

O, EAE, T OB, F L 90K AR

—
—
[ee]

—_

[19]

[20]

[21]

[22

—

(23]

A i 75 K vk BE I 5[0 AR R Eh W MR, 2006, 25(2):
121-124.

CUI Ting, TANG Shaoqiu, WAN Long, et al. Study
on Preparation and Property of Nanometer Titania Thin
Films[J]. Bulletin of the Chinese Ceramic Society,
2006, 25(2): 121-124.

FEW, SURR, BBE . R - B A BUE
a-ALO; 3% J= B Wt 52 00). #1 BE B 22 5 T2, 2003,
13(1): 1-3.

WANG Xina, JING Chengbin, ZHAO Xiujian. Study
on Compact a—Al,O; Coating Fabricated by Sol-Gel
Method[J]. Materials Science &Technology, 2005,
13(1): 1-3.

HUANG Y X, SENOS A M R. Effect of the Powder
Precursor Characteristics in the Reaction Sintering of
Aluminum Titanate[J]. Materials Research Bulletin,
2002, 37(1): 99-111.

JOE I H, VASUDEVAN A K, ARULDHAS G, et
al. FTIR as a Tool to Study High-Temperature Phase
Formation in Sol-Gel Aluminium Titanate[J]. Journal of
Solid State Chemistry, 1997, 131: 181-184.

BING lJishuai, HU Chun, ZHANG Lili. Enhanced
Mineralization of Pharmaceuticals by Surface Oxidation
over Mesoporous y-Ti—Al,O; Suspension with Ozone[J].
Applied Catalysis B: Environmental, 2017, 202:
118-126.

WG 2, PO, BTBER, %% . TiO/ALO, & & Wi
4 25 K PR BEE FE[0]. DI REAL B, 2003, 34(4): 458-
460, 463.

LIU Qingju, WANG Qinghui, JIN Yingxia, et al.
Study on Super-Hydrophilicity of TiO,/Al,0; Composite
Film[J]. Journal of Functional Materials, 2003, 34(4):
458-460, 463.

LIN K H, PENG S F, LIN S T. Sintering Parameters
and Wear Performances of Vitrified Bond Diamond
Grinding Wheels[J]. International Journal of Refractory
Metals Hard Materials, 2007, 25(1): 25-31.

(A BRI )



