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Preparation of D elafossite-Type Oxides by HydrothemmalM ethod
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Abstract Delafossite-type oxiles have been attracted exlensively atlentbn due to its pran ising app lications
such as catalysts lm inescentmaterialy batteries ozone sensor and transparent p-type conducting oxides This
review presents he fundan ental princples and features about hydrothem al preparation of delafossite-type oxides
ntroduc ng the pogress of preparation of nanan aterils w ith delafossite-type oxides by hydrothem alm ethod
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Fig 1 The crystal stucture of delafossite-type oxides' ")
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A1O;(s) + H,0(]) = 2AD0OH( s)
ADOH(s) + HyO () = AI(OH);(s)
ABO; (s) + 3,0(]) = 2A1(OH)5( s)

B

[22 23]

CaO(s)+ H' (ag——Ca" (aq)+H,0

ADOH AI(OH)s
Sh,0s(s) + 20H™ (‘aq)—2Sh(OH )¢ ( aq)

AbOs(s)+ B (ag——2AT" (aq) + 3.0
A1Os(s)+ 20H (aq) + 3H.0—
: 2A [(OH), ™ (aq)

i

R-GaOOH ,

[21]
GaOOH (s) + 3H" (aq) + 4H,0(]) =
Ga(H,0)s" (aq) .
GaOOH (s) + 2H" (aq) + 4H,0(]) =
Ga(HO) (H20)5™ (aq) .
GAOOH (s) + H' (aq) + 4H,0( 1) = > Lovis Anﬂl;’g(y)_m ]
Ga(HO),(H,0)." (aq) o [24]
GaOO0H (s) + 4H,0 (1) = Ga(HO);(H,0)5( aq) ’
G&#OOH (s) + 2H,0 () = Ga(HO)s (aq) + H’ [ (M), (OH). /""" (aq) -
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Table 1 Reaction cond itions and products for the attanpted synthes & of certain copper de hbssite type ox iled *¥

reaclan t N#OH (M) ten perature( C) tine( h) product
Cu,0 + CuO + Al+ ALO, 0.9 210 60 CuA D, (3R)
Cu,0 + 2Sc(OH) 4 2.5 210 60 CuS©,( H, 3R)
Cuy0 + Ti 04 1.0 210 60 Cu TD,
Cu,0 + V,0, 1.0 210 60 Cu V,0;
Cu,0 + 2Cr(OH), 2.5 210 60 CuC0,( 3R)
Cu,0 + 2FOOH 1.5 210 60 CuFe0, (2H, 3R)
Cu,0 + Mn,0, 1.5 210 60 CM 10, (C2/m)
Cu,0 + 2COOH 2.0 210 60 CuCd,(3R), Co0,
Cu,0 + 2NOOH 2.0 210 60 CuO, ND
Cu,0 + Ga,0, 0.5 210 60 CuGa0, (3R)
Cu,0 + Y,0, 2.5 210 60 Cuy0, Y(OH )5
Cu,0 + 2Rh(OH), 2.5 210 60 CuRhO, (3R)
Cu,0 + In, 05 2.5 210 60 Cu,0, In(OH),
Cu,0 + La0; 2.5 210 60 Cu,0, La(OH),
Cu,0 + Eu,05 2.5 210 60 Cu,0, Eu(OH),
Cu,0 + ThO;4 2.5 210 60 Cu,0, TLO,
CuA D,
4
)
)
, CuA 10,
CuA D, [28 3] B 2006 NaAD, CuCl
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Table 2 Reaction conditions and products for the attanpted synthes & of certain silver delafossitetype oxidest ™!
reacien t N&OH (M) temperature( C ) tme( h) product
Ag0 + ALO, 0.9 210 60 AgAD,(3R)
Ag, 0 + 2Sc(OH), 2.5 210 60 AgSO,(H, 3R)
Ag 0 + ThO, Lo 210 60 Ag TD,
Ag 0 + V,0; 1.0 210 60 Ag V,0;
Ag0 + 2Cr(OH), 25 210 60 Ag COZ
Ag 0 + 2FOOH 1.5 180 60 Agle0, (2H, 3R)
Ag 0 + Mn,0, 1.5 210 60 Ag NaMnO,* yH,0
Ag,0 + 2COOH 20 210 60 AgCD,(3R), Co0,
Ag,0 + 2NDOH 2.0 210 60 AgND,(H, 3R)
Ag0 + Ga0, 0.2 180 48 AgGa0, (3R)
Ag0 + Y,0, 25 210 60 Ag,0, Y(OH),
Ag,0 + 2Rh(OH), 2.5 210 60 AgRKO,(3R)
Ag,0 + MO, 1.0 180 48 Agln0, (3R)
Ag,0 + LaO;, 2.5 210 60 Ag 0 La(OH);
Ag0 + EuO, 2.5 210 60 Ag O Eu(OH);
AgO0 + TLO, 25 210 60 Agl'D,(3R), TLO;, Ag
o .. [33]
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