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Abstract One of the important phase of black titanium oxide is Ti:O; which has the excellent properties such as the

greatest electrical conductivity among the titanium oxides, chemical resistance aga'i&st acidic and alkalic conditions
and electro- wave absorption etc., so it has been considered as a promising material to be used widely all over the parts
of industries. In this study, TiO; phase was successfully synthesized by the reaction of TiO./Mg system. With the
change of the mole of TiO, to Mg, the most excellent blackness was appeared in the 3.5 mole which was the smaller
amount than the stoichiometric 4.0 mole. In addition, we found that the blackness decreased as the mole ratio of
reactent increased. With decreasing particle size of magnesium, blackness of titanium oxide increased. The reaction

property was changed with the compaction pressure, and optimum pressure was found to be 10 MPa. At 550°C of re-

duction temperature, the blackness increased as the reaction time increased. The blackness of synthesized black titani-

um oxide was 14 to 18, and the average particle size was 0.2 /m.

Key words : Black titanium Oxide, Blackness, reduction reaction

.M B

dA 77 Y HEEAME F2 5H2EYSH FeOo) F
2 AMEE] 23 9o} ey o]’ 7] MR\ F IR
222 444 (hydrophobic) o] 22 & 7] ojgx, o
yhHo 2 g)Ao] V¥ 2h7] o Fefl (0.005 m) ofE e}
Tt AHEE A £l wde} f-FAd 0] UAEkA B
sty EFAo] "R A7} et 53, sREYS
THHez sk dele dkAd Ed-A 3, 4-
Benzpyrenee] E3d 7F54o] ddeond, kg BH ol
off AR&E H$oll= A thet e TAHE ofF
4 olelh &8 Fe O, AH4-9ol we} 213} (magnetism)
7] b wFo] wig- Z7] W, k5 E o]8FE A
9 A& (color seperation) ©] dojtiArl FalA)o) wWolx)
= @Ade] ddom? wal, th7] FoA 150C HER 7}l
3t Fe0, % Hatso] s = ZA S 712 A}, o)
Ze Aee GEEA AR S o7 74X BAS A

I 7] WEel B ks EFA L BAAS 2 $
T A FAgEE 2 E 3T glon, ol waby

L-\‘l

t E-mail: jchjung @dreamwiz.com

71E9 EAEE WAL 5 e FAULR Y R T YA
stejelgo] WLt 445t eletbye 715—94 7 &
Yogel] W) -5 BT FHA, FE 2 dFFA,
Hold d AP F& 72 deH, 5"-—1?} s A 12
Al g AFAdo] ¢ $3ch. 28 TIOERE
Az57) WFe) AN A Fagle, ¢ ArHEe
3 A WA 23, ¢ Axbs F44E AT Qe
o, 49 Ast7] (F4Fe] F) 7k Holuhs $9f A3 gl
of A Al 7] a2 F5Lm ok )
7HA] E4AE e S A2 ¢ U WHeRE oy
2 WSl ATHAA glrh AA, olid ety ¥
o Eebe £2e] ERES AT = 284 F97)004
1000~1600C &} L& o & 1~54)7} 7}d3}= bt 19 0
2, F2 A=Y AR AH-HE SY4EEE S A
she whelct. o] WlE 3o A B8] uke-g &) Y&
off AAo] JAste dzte] 4de] o]Foixlzm, F<& €le}
¥ £ ol 2okl ©Age] gley kg ¥ BwE S A
ke Ao DEHe AL /AT Aok B4, o)Ak}
Eeby £ Fed=ba (NH) 7tassy 28 55

— 851 —



852 FZAEIA Al1d 105 (200D

3171004 7hd Bst= W92 A, o] uby w3 1
FollA] 2187 Wl HAAo] AAs byt =dists)
= A%E vepdd. gdeba, B4 2D FAbd o] Bl
YAHE e TAAsEelgo] YA =T gt ks g
2AE FAEsY, Fronetale] g 2o s ql
3 zgigkA o] 72 A& 7RI AR, oliksle|e}
F 42 950°C o) $47tA (H, gas) 817
A7} Fhdste whgdiNelh, o] Wiyl FE2 A7 Ao
S+ TS elelES QA o ALSSEE Wi o] x|ut,
el AFF AR A W o] 1L sl 28
J2FE7I8) 7= YA} 23} He GAHE AT g
o}, A ojatsbelely g 500~950TC 9 254 ¢k
2o} 7k (NH; gas) & St whylVo|n}. o] ¥Rl
500 C oA vjubs-Ado 2 olsf 34 2 A o] Alsto] A
AEr, 600~700C o= 3}Ye] dojzlct. 5, gk=1fo}
7h2g o)g-sts o] o2& 800°C olite] g4
Aot F2 ZAFEEFo] dojR 7] el o]alstE]
ey gAtge] £3HEe IS A% 5 gob 281 74
=i grYo} 7}2ar) olalstelelgel] AAH ub-3-5 7] 9]
ojatztelelw o] HEF FAE 15 mm ol3lE 3 E3hofok
gh=dl, 16 mm oo ' A& A-¢ R Yo} shael 4
o] AR o} 718l BFAE uk3-& WA=
thd-g 7R gle), webd HE FA= 156 mm o]3tedok
gc}, wpA|ete B oA R o]AkstEelE w3 300~
950°C 2] &% A NaBH,(sodium borohydride) =
e w'Po] glE vl o] AR 500TC AR F& 25
oA A uhe-& FPA o2 i} &ZE HAT ¢ Qo] &
3 549 ot84 A ElE S 2S + Utk 17
v} FUA R AMEE T 9lE NaBH.E 38tz o 8 BelAst

2
3
2L

ot

o 244 & AsHA7I L, AERIE D7bo)7] miwel AE

AR ARG FHA ke BHE AU ek,

2 ATolAE olT 2 WyHE O olusEe
sladlge) BABSAE olg3ted Bl $4T F44
selekre AZHTA ). 5, olArshelehEs vl
9 & vlol G2 184, BAAQ vp2u4e] YRpz)
Ms}, dheE) A W, e L2} Wk AT W

Sol BE Wb W whe AHET FA) By 7 2
=43¢ Acisted 714 A<} S 7HA 443 eeby
& Qd & 979 BA¢ § 5 ok

2 A E Y

B dAFelie G 24 #dntgo] 7hest 7
o] A&t nivlFg FUAZ A=H3tqict. Table 1o &
Aol A ol AbstelelE W vhavlE o] BAS vehd
sle™, Fig. 12 A= ojastelebyst vlavle £
o} FAAzR ] A ARl vebd el 27)EEal o]4t
stelelge 25 T3 77k ddelsled viavle o
e EARE Fiel ekl B o] 5 o] T3

2 213 9] o]AkslejelE (TIO,) 2+ vhzulE (Mg)
ERE AR S o43te] 5:11~2:19 & B2 PFTH

Table 1. The properties of titanium dioxide and magnesi-
um.

property

Titanium dioxide 99.7%, 0.15/m, Anatase

99.8%, 20/50mesh, 50/100mesh,

Masmesi
agnesium 100/150mesh, ~150mesh

Fig. 1. SEM photographs of raw materials. a) Ti0, b) Mg(100/
150mesh) ¢) Mg(-150mesh)
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Fig. 3. Effect of molar ratio on the blackness and particle size.
(Mg particle size: 100/150 mesh, compaction pressure: 10
MPa, reaction temperature : 600 C, reaction time : 2 hr)
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Table 2. Blackness and particle size of black titanium oxide with reaction condition.

Azt A11d A 10& (2001)

Mg/TiO, Mg Size Compaction Reaction Reaction Blackness Product
molar ratio (mesh) Pressure Temp. Time (L-value) Particle
(MPa) () (hr) Size(ym)
1:4.0 100/150 10 550 2.5 23 0.2
1:4.0 100/150 10 550 5 18 0.2
1:4.0 100/150 10 450 2 70 0.2
1:4.0 100/150 10 450 5 38 0.2
1:3.5 100/150 10 550 25 20 02
1:3.5 100/150 10 650 2.5 15 0.23
1:35 100/150 10 750 2.5 18 0.3
1:3.5 -150 10 550 25 18 0.2
1:3.0 -150 10 600 25 16 02
1:3.0 100/150 10 600 2 16 0.2
1:3.0 50/100 10 600 2 20 0.2
1:3.0 20/50 10 600 2 35 0.2
1:3.0 100/150 0 600 2 58 0.2
1:3.0 100/150 50 600 2 16 0.35
1:3.0 100/150 10 500 4 18 0.2
1:3.0 -150 10 500 4 16 0.2
1:3.0 -150 10 550 3 14 0.2
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Fig. 9. Effect of reaction time on the blackness and particle
size. (molar ratio; TiO./Mg=3:1, Mg particle size: 100/150
mesh, compaction pressure: 10 MPa, reaction temperature : 600
)
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Fig. 10. SEM photographs of black titanium oxide. a) x 20,000
b) x 50,000
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Fig. 11. X-ray diffraction patterns of black titanium oxide.

Table 3. ICP analysis result of black titanium oxide.

Test Test Result
Contents Unit Result
Pb ppm 59
Cd ppm 3.1
As ppm 1.9
Hg ppm 0.9
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