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Synthesis and Characterization of Layered Copper Hydroxides in Highly
Concentrated Solution

Dae-Hyean Nam, Choong-Lyeal Choi', Kwang-Seop Kim', Young-Jin Seo, and Man Park'*

Kyeongsangbuk-do Agricultural Technology Administration, 702-708, Korea
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Layered copper hydroxides [LCHs, Cu2(OH);-NOs] has the agricultural potentials as a fungicide because of
its high crystallinity, excellent anion exchange capacity, and its regular layered particle size. The study, for
the first time, has synthesized LCHs in highly concentrated solution and evaluated its physicochemical
properties including the crystallinity and suspension stability. Optimal synthetic condition of LCHs was
determined by crystallinity and stability of suspension as follow; 1) concentrations of Cu(NQs), and NaOH
solutions were 3.0 M respectively, 2) reaction temperature and solution pH were 25°C and 6.0, respectively,
and 3) aging time after reaction was 2hr. Crystallinity of LCHs enhanced with increase in pH up to 9.0.
Whereas, stability of suspension was decrease by increase in crystal size. Especially, increase in reaction
temperature decreased stability of suspension. XRD patterns and SEM images exhibited that LCHs had
regular layered particle size with 0.2~0.8 ym and high crystallinity in optimal synthetic condition. The particle
size was increased with increase in reaction temperature and pH. These results showed that LCHs synthesized
in highly concentrated solution exhibited high stability of suspension as well as high crystallinity suitable to
their potential as a fungicide.
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Fig. 1. XRD pattems of LCHs with different post-aging
time.
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Fig. 2. The effect of different post-aging time on the sus-
pension stability (%) of LCHs.
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Fig. 3. XRD pattems of LCHs with different reaction tem-
perature.
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Fig. 4. The effect of different reaction temperature on the
suspension stability (%9 of LCHs.
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Fig. 5. XRD pattems of LCHs with different pH of re-
action solution.
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Fig. 6. The effect of different pH of reaction solution on
the suspension stability (%9 of LCHs; The photho inserted
in Fig. 6 showed various colors in LCHs by different pH
of reaction solution [from left to right (pH 3.0, 4.5, 6.0,
9.0, 11.0)].
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Fig. 7. XRD pattems of LCHs with different concentration
of Cu(NOg),.
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Fig. 8. The effect of different concentration of Cu(NO:),
on the suspension stability (%) of LCHs.
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Fig. 9. XRD pattems of LCHs with different concentration
of NaOH.
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Fig. 10. The effect of different concentration of NaOH
on the suspension stability (%) of LCHs.
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Fig. 11. XRD pattems of raw and washed LCHs with
distilled water.
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Fig. 12. FT-IR spectrum of washed LCHs.
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Fig. 13. TGA curve of washed LCHs.

=9l washed-LCHst #&] UehbA] ¢kt
Hug B oA 4% LCHs:= AAAo] uj$-
e Ao R FRIE LY,

o] A dE LCHsS] AlF & el
SFEA A} (Fig. 12) 3543 cm ' HZold Yehts
4* bandi= OHQ] 2A% e oJgh A&zl 7191k,
3435 cm™' 29| B4 band: F7to] EASHE H,0
o )5t &4 bando|t} (Biswicka et al,, 2006.; Newman
and Jones, 1999). 1423 % 1333 cm = Ho] &4
bandi= O-NO, H|A 2 A AlSKFol 7191g A
o]H, 1384 cm = NOso|| ©J3F &<~ bando|t} (Arizaga
et al, 2007). E3F 1047 cm ' F9 &4 bands
N-O Al&FXFe] 7]0%k AHolw, 884, 788 ¥ 681
cm ' ¥29] &4 bandE Cu-O-H ZAdo| o3t Ao
2 2% Jwof uel AErh o wskEE o
2 oHA Qlth (Henrist et al. 2003). olet e 2
B2 B o, £ A4 F4E LCHs= Cu-layerof
NOs7} counter anion® & ZA5l= AAA]o] =& =4
FEZ FRIE

HZEEEA (TGA)OA] 205.8°C olatollA] Hhlsk= 12, 2%
o] BAHE LCHs #Wo| Eejdos g2 2 2
Apo] FHkol| 7]Q1gk Aoltt (Fig., 13). LCHsi= 206~

f

il c 7

olN

pH 6,25°C

pH 6, 80°C

pH 11,25¢°C

» #‘.

Fig. 14. SEM images of synthesized LCHs with various
reaction condition. (a) 25°C, pH 6.0, (b) 80C, pH 6.0,
(c) 25C, pH 11.0.

246 CollA 31.8%2] FARFo] WSt on, o]l
el 33.6%2 WSl YERTE (Wang and Huang
2009), UHFHo 2 LCHsE 200~280ColA Cu0E A
dote Zafiubeol obfo] shshay} o] dojipr,
NO., 02 ¥ H07} AA=EA FAHAR] TAsh= 2
o2 AdHA At} (Pereira, 2008),

4Cuy(OH)3sNO;s (s) — 8CuO (s) + 4ANO, (g) + Oy (g)
+ 6H0 (g)

LCHsY "= 9 Fxuil= 3 &4 (one step) §F
o8 dojuby, e F2 2ol A WAttt

LCHs+ Rhgz7e] whet Yate] Fejeb 2717F vl
o2 S VeIt (Fig. 14). 25CelA] g/d% LCHs
£ 0.2~0.8 /m 27|18 I (plate) FEHE HEFHS
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