dFEF3A A 26 A A 2 5 (20134 6€)
J. Miner. Soc. Korea, 26(2), 81-86 (June, 2013) http://dx.doi.org/10.9727/jmsk.2013.26.2.81

L= Wsbol] e $A uldel= 54 Wl Q7
Effects of Temperature on A Synthesized Birnessite

8 = 2(S00 Oh Park) - 2 & M(Young Jae Kim) - O] & XH(Young Jae Lee)*

EEE LT R
(Department of Earth & Environmental Sciences, Korea University, Seoul 136-713, Korea)

2 T HYAI| ES 25, 40, 602 80T Z{zhol A /dstqict. of5 ZF Al&el ti3) X-Ad2dEAS
AARE Aah g 2=7F 25C oA 60C7HA] S71 Al X-A iAo wla9] st Fsfxl= whd
B0C oA 23] vA9] Frr} oFsfxl= Z 22 yebdth. o]= 60T oA e/dd wurto]Ee] 2
Hurt iAoz 7MY e A& ouidth 18y 603} 80T oA g E Hu[Ate] EQ] BET H|
FHEE 3940041 89.7 mYg® /I3t SEM £4] Azt 25C oA FAE HdlAbo] EQ] - 2~500
nm F7)9] FFOR et B 9 vt SRkl whet o] wiAbo| EvE wEE gl Eak
otye}, 80T of A FH HuAe|ES] - 60T oA FAE wulAbo| Eobs ge] B4 Ao ¥
< teAde Wi ok uhebA 80T oflA] 4 E wulAbo]E] BET |2 F7h= F/4dd HulA
olE A4 Wl th3AS7tl ot Aor doHn. uEhA A HyAolES AR, B4 e &
< T ojetehy 542 2E9h g2 FFUAel sl vl wigshA wekeE HojFil o

FR0{ : HulAbolE, WHiehE, 24 =, BET H®WA, 34 S4+2

ABSTRACT : A series of birnessite was synthesized at 25, 40, 60, and 80C, respectively. Intensities of
XRD and the ratio of signal to noise of the peaks for samples increases with increasing temperature up
to 60C, whereas the intensity and ratio for a sample synthesized at 80C decrease, showing that crystal-
linity of the birnessite synthesized at 60°C is better than that of the synthesized at 80°C. However,
BET surface areas for these two samples show that the surface area increases 39.4 to 89.7 mz/g with
increasing synthesizing temperature from 60 up to 80°C, indicating that a small surface area is shown
in a well-crystallized birnessite rather than that of a poorly crystallized birnessite. SEM images show
that morphologies for samples are seriously influenced by temperature. The morphology of the synthe-
sized at 25 shows a round-shape, while a plate-like morphology is shown in the synthesized birnessite
at 80C. In addition, a porous layered structure is also shown in the synthesized birnessite at 80°C. These
results suggest that physicochemical properties of the synthesized birnessite are sensitively affected by
mechanical changes of parameters such as temperature during the synthesization.
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Fig. 1. XRD pattens for the synthesized birnessites.
Note that birnessites synthesized at different tempera-
tures show different XRD peak intensities, indicating
that their crystallinity is different.
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Table 1. Synthesis conditions for birnessite samples
in this study

Sample Temperature (C)  Time (day)
Birnessite 1 R.T. 10
Birnessite 2 40 10
Birnessite 3 60 10
Birnessite 4 80 10
Birnessite 5 60 20

* R.T.: Room Temperature
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Fig. 2. SEM images for the synthesized birnessite at temperature of (a) 25T, (b) 40T, (c¢) 60T, and (d) 80T.
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Fig. 3. HR-TEM images for the synthesized birnessite
at temperature of (a) 25C and (b) 80T.
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Table 2. Specific surface area of the synthesized
birnessite in this study

Temperature ~ Aging time  Specific surface area

(©) (day) (m’/g)

60 10 39.4

80 10 89.7

60 20 30.6
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