CHAPTER III

EXPERIMENTAL

3.1 Chemicals

The chemicals listed in

purification.

Table 3.1 Reagents for synt e
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Table 3.2, were used without further

‘Company

Aldrich
Aldrich
Aldrich
Aldrich
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Table 3.2 Reagents for preparation of slurry coating compounds.

7 Reagents e FormulaWelght b t;;%
Dibutyl phthalate 278.35 99
Ethyl cellulose - 48.0-49.5 Fluka
Fish oil 25% Omaga-3 Aldrich
Polyethylene glycol 8506@‘,’ 2. . Fluka
o - Terpineol Aldrich
3.2 Preparations of per method

ignated as LSCF 8264),
202035 (BSCF 5582) were
d. The catalytic perovskites,

Ba, SrxFeOs5 (x = 0.2 - 0.6) were
ric amounts -of corresponding high

purity metal nitrates (based on 0.02 mole o . £ ) in each composition

as shown in Table 3.3 werayartially dissolvec a pure nitric acid (70 %).
2:1). The mixture

Then citric acid was added t<@ratio of citric @¢id to metal
ﬁp 3 ml/min. The pH

Livi Ol oM ek

value of the solutlon was adjusted to' ~9. The selution changedy from partially

dissotved Grgwifborbh 1§ fdackioh ol lprbfrela bk idmogencous

solution, a further NH;.H,O titration (5 ml) was necessary after most of the metal

solution was then

nitrates were dissolved.

The homogeneous solution was carried out on a hot plate and the solution was
dried at 200 °C by slowly heating temperature in a three-liter beaker covered with a
fine sieve to prevent the loss of fine particle of powders. During combustion process,
the homogeneous solution was agitated all the way. The water was evaporated until a

sticky gel was obtained. Then it became a large swelling viscous mass and finally
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was self ignited by NH4NO;. The sponge-like solids expanded to occupy almost 2/3
. of the beaker volume at the end. The resulting powder was ground by mortar and
pestle, subsequently the synthesized perovskite oxide was calcined in a Carbolite RHF
1,600 muffle furnace. The condition used for the calcination of the perovskite

powders was set as follows:

800 °C, 4 hours or 1,000 °C, 5 hours

Room temp -
The particle was gro Q\\ before characterization.
Calcined substrate pow 1§ xially ‘e \\ ed into disk. The substrate

membranes were sintering/in air. A green dis re generally sintered in air at

1,100 °C or 1,300 °C., 10 hours

uts| / Rate 1 °C,minute

T
W

P! ﬂ °C, 2 hours .Bate 1 °C,minute

AULANEYENYINT

Rate 1 °C,minute

TR TN U INYA Y
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3.3 Perovskite membrane preparation.

A KBr die was used for the shape-forming process, which includes loading,
pressing and ejecting. The die cavity was coated by wax and oil before the perovskite
powders were loaded into the cavity. The powder was mixed into the binder by
adding 1-2 % of polyvinyl alcolhol (PVA) and ground. The die having the perovskite
powders inside was knocked against table 2-3 times to evaporate by air dry. After the

die was completely assembled, the plunger was brought to the surface of the powders
: ﬁ ooth surface. The holder with mixed

: : &gine at 1 ton. The pressure was

slowly released after 10 @ VWuced around 1 mm thickness,

13 mm diameter from 500 er 3 ie die was removed from the press.

The calcined L te powders were mixed with
an organic solvent, bin S"’.:’* ant. The compositions were
summarized in Table 3.4 sharry coated on both surfaces of the
sintered membrane by a screenﬁ d using 200-meshes screen. Post-heat
treatment was conqggted to remove 1ﬁ‘ in muffle furnace. The
condition used for th set as follows

800 — 1,100 °C, 5 hours

Autinendigns
AMIAN AN

hours

Rate 1°C/minute

Rate 1 °C/minute

Room temperature



Table 3.4 The composition of slurry coating

85 %

Solvent A-Terpineol

Binder Ethyl cellulose 7% >~ 60 %
Dispersant Fish oil % 2%

Plasticizer PEG™ +DBP** 6 % D,
Ceramics Perovskite powders 40 %

* Polyethylene glycol, ** Di

The printing plate']

fine nylon mesh stretched ove

9 WW aﬁm T3

of » stdstrato

Printing Frame

Screen Printing Process

Figure 3.1 Schematic diagrams of the screen printing process and printing frame.
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3.6 Characterization of the perovskite oxide

3.6.1 X-ray diffractrometry (XRD)

The phase formations of perovskite powders and coated membranes were
characterized after calcinations by XRD. Phase transformation of membrane coated

and uncoated membranes were also characterized by XRD.

The XRD patterns, for either pe ' and membranes, were taken by using

I r diffractometer eqipped with a

It mA) and angles of 26 ranged

: ‘b\ﬂ%t Department of Chemistry,
NN

from 20-70 degree (step f1

Faculty of Science, Chula

The morphology s carried out using a JEOL JSM-
5800LV scanning electron ord Instrument (Link ISIS series 300)
at the Scientific and Teelﬂnreiﬁgfca} 2 Equ1ment Center (STREC),
Chulalongkorn Uni electrons scattered back

1l to generate an image with

from the surface ¢ 1lluj

remarkable three-dimen ional qualities. Specimens wer€ sputter coated with gold to

reducechargeﬁﬁgﬁﬂﬂﬂ{wmm
3.6.3 Tem%aturtié%glﬁmﬁeﬁdjsor tion of,ﬂj w-TPI)ﬁ a E]

T mperature-programmed desorption of O, was carried out in the in-house
apparatus over 0.005 g of sample by using a Netzch STA.449C thermobalance. The
perovskite powder was pretreated in He atmosphere (30 ml/min.) at 500 °C for 0.5
hours, then cooled to 100 °C, after which adsorption of gas was performed in a flow
of O, (5.87 % balanced by He) for 40 min'utes. The powder was maintained at 100 °C
in He flow for another 0.5 hours to eliminate physically adsorbed O,. Thereafter, the

TPD was conducted by heating the sample to 800 °C at a rate 20 °C/min. Finally, the
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oxygen desorption was analyzed using gas chromatograph with a thermal conductivity
detector (GC-TCD) for recording the O,-TPD spectra.

3.6.4 Thermogravimetric analysis (TGA)
A themogravimetric experiment was performed on a TA instrument

thermogravimetric -analyzer (SDT 2960) at a heating rate of 20 °C/min. under N,

atmosphere. A step temperature program was used to heat up from room temperature

to 1,000 °C. In this experiment. e the lysis of the substrate and catalytic

AUEINENINYINS
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