CHAPTER 111

EXPERIMENTAL

3.1 Home-made IR card from polytetrafluoroethylene (PTFE) film

3.1.1 Preparation of the home-made IR card

i b
L

-! pIN!

3.1.1.1 Materials

!-J
1. PolytetrAfi0Eaathylent (Pwon tape
The Tefle d \ h was purchased from local
hardwarg \ Tape distributed by Pioneer

Company). Thg'width ¢ E"\.
2. Poly¥iny, oride (P ’ \ dimension of 53 x 67 x 4.5 x

107 cm® Ry
. ’EI:I ;
3. Commeg€ia ’l’% R-¢a ech)
4. Adhesive oL
s x 25x 0.2 cm®
6. Pg 9., Ltd.)
7. FTAIRspectrom 50 Series I1)

)
3.1:1:2 MeQOdology

(m u &Itﬁa %ﬂ%ﬁ ﬂt&lemﬁe double coated tissue

paper tape andqhen cut the PVC gheet to be a.circular ring with inner and outer

dlame(aow f{qcﬂ q&ﬂ.ﬁ:ﬂlw ’]1’313/’[%] 'qqa\g invented to be

about théldouble circular hole for cutting PVC sheet.

The Teflon tape was fastened to the miror. A 8 cm length of Teflon tape
was secured with adhesive tape placed so that it covers a 3 mm strip along the top of
the Teflon (see Figure 3.1A). A second piece of adhesive tape was then attached along
the bottom of the Teflon leaving a strip about x mm wide uncovered. The Teflon tape
was then stretched by pulling it down with heating from a drier, as shown in Figure
3.1B. The botom piece of adhesive tape was pressed down onto the mirror to hold the

Teflon in place. Subsequently, two pieces of adhesive tapes were attacthed to
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remained sides of Teflon tape, and then the both sides were pulled to be about 8 cm.
Place a circular PVC ring onto the stretched PTFE film and cut it from a mirror.
Finally, the home-made IR card with different thicknesses were achieved for sample
analysis. Stretching ratio (S) was defined as the width of uncovered Teflon tape after
stretching (y), divide by the width of uncovered tape before stretching (x) in the

follow equation: S = y/x

/A2

3 eI P T L mm | §

adhesive tape ..,

Teflon tape - -t
‘_80 mm_.{ : + 218} C iw-lvf
: y mm
PVC
A e
Figure 3.1  Preparation of the .‘ 1 tapetas IR card. Marks indicating the position
of the Teflon tape.can d permanently on the backing to obtain
consistent streféling rati
;T’ L‘l,l‘ g
3.1.2 Spectral’: & film thicknesses

1. An open—bealii grough the aperauje of the circular PVC ring was recorded

movero B AN ENINEINT

2. Plac@the commercial PTFE IR card in the sample beam and then spectrum

AN BLIANIRL. ...

home-made IR cards at different stretching ratios.

4. At the end of the experiment, plot the relationship between absorption

intensity at 1228 cm™ (i.e., C-F stretching vibration) and stretching ratios (S).
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3.1.3 Spectral subtraction of absorption bands of PTFE

1. Place the home-made IR card from thin PTFE film in the sample beam and
then record the spectrum of PTFE.

2. Smear moisturizing cream (Garnier, distributed by Loreal Co., Ltd.) onto
the surface of thin PTFE film.

3. Place the home-made IR card with sample in the sample beam and collect

the spectrum.

4. Subtract the spect

e

,/ of the mixture spectra of PTFE and

moisturizing cream.

3.1.4 Spectral mination of the thin PTFE

film

1. Place the ho film in the sample beam and

bands of PTFE after sampling

o

then record the spe

sample.

2. Attach this home e ‘onto the face of human and then carefully
pulled it. =~

3. Place the home-made 1F ample in the sample beam and scan
the sample.

W, '
315 Spectralﬁ qu

. Put the ﬁlarieﬂmo the sam Yjalahblder of FT-IR spectrometer.

3 Roﬂe ﬂ@ nﬂ @Wﬂ&lﬂpﬂd lar polarized light and

then record the ?]Jaectrum to be a background.

‘6] b g eBrimergid ik kad '}r'm m@ T R—

spectrunt]

4. Rotate the polarizer at 0° to obtain the parallel polarized light and then
record the spectrum to be a background.

5. Place the commercial IR card in front of the polarizer and collect the
spectrum.

6. Repeat steps 2 to 5 by using the home-made IR cards with different

stretching ratios of 4.0, 12.8 and 53 instead of the commercial IR card and observed
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the different of the absorption intensity between perpendicular and parallel polarized

light to compare the occurring orientation of polymer chain.
3.2 Acquisition parameters for FT-IR experiment
Nicolet Magna 750 Series II FT-IR Spectrometer

Experimental setup
Resolution
Number of scans

Result spectrum

Spectrometer parametev"
Aperture /

Gain Amp

Source
Detector

Beam splitter

3.3 Efficiency study of the _»_:"::”.-. Hia R card for various types of samples

33.1.1 Preparation of solid's Fitiding

3.3.1.1.1 aterlals anqumpment m
lﬁ%%’}ﬂﬂﬂii’iﬂﬂﬂ‘i

- lay, from Thaxland Institute of Scientific d Technological

= RWIANN BN ‘m’lﬂiﬂﬂ e
§ - Zeolite Y; from Thai Silicate Chemical Company

- Chromium benzoate; from Natural Product Research Unit
Chulalongkorn University

- p-Nitrobenzoic acid; analytical grade from Merck
Potassium bromide (KBr); analytical grade from Merck
Agate mortar and pestle

Die set presses with 10 mm diameter pellet

-

Home-made IR card
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6. FT-IR spectrometer (Nicolet Magna 750 Series II)
3.3.1.1.2  Methodology and spectral a'cquisition
Home-made IR card; steps in preparating a home-made IR card:

1. Put ~100 mg of sample in an agate mortar and grind it to fine powder

for 3-5 minutes.

2. Transfer a small a ﬁnely powdered sample with pestle onto

the surface of home-made IR car¢ .
3. Place the. Home-n wuh sample into the sample

compartment of FT-IR spectzomete d emcecord the spectrum. Before transfer

sample to the home-madesIR_ef; ‘ . “. the ctium of home-made IR card as a

2. Assemble the dieset a:« 1dd'~100 mg of the mixture.
3, Press the miy "'5"?!{ [0 ,a, ;
4 R (1] “"'—‘_"'—"—_"-,""_ _""‘_ :"' I Y
’ 7 ' \_‘
holder in the FT-IR Splc “ef:ﬁ
] - i

3.3.1.2 Preparation of &hd by dlssolvag with organic solvent

WU LI
QT TS B AN ¢

anol; analytical grade from Merck

.ii' llet holder, place a pellet

Home-made IR card
Beaker 5 mL
Volumetric flask 5 mL
Dropper

R GA B

FT-IR spectrometer (Nicolet Magna 750 Series II)
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3.3.1.2.2  Methodology and spectral acquisition

1. Dissolve 0.0845 g of p-nitrobenzoic acid with a small volume of
methanol in a beaker.

2. Pour p-nitrobenzoic acid solution into a volumetric flask and make
volume to be 5 mL with methanol.

3. Add a drop of p-nitrobenzoic acid solution onto the surface of home-

made IR card. Allow the methanol to evaporate (~30s).

3.3.1.3 Ef ' of 1 \u molecular weight paraffinic

e 0
- Chlorphenyle ' yarochloride; from Government Pharmaceutical

i AN
Organization Thailand gl

: ¥ Qo., Ltd.
2. ﬂ.\ : ade frﬁn Merck

3. Nujol; gas chromatography grade from Perkin-Elmer
¥a Y

ARYINERTNYING

5. gAgate mortar and

QRIS Ay

8. Glass slide
9. FT-IR spectrometer (Nicolet Magna 750 Series II)

3.3.1.3.2  Methodology and spectral acquisition
Home-made IR card; steps in preparating a home-made IR card:

1. Two glass slides were clean with acetone.



27

2. Add a drop of Fluorolube onto the surface of the first glass slide.

3. Place the second glass slide on the top of the first one and then
slightly squeeze to make as possible a thin film of Fluorolube.

4. Move the second glass slide off the first one. The both glass slides
were coated with thin Fluorolube film.

5. Attach the home-made IR card onto the coated glass slide and
slightly pulled off and then place the coated home-made IR card into the sample
compartment of FT-IR spectrometer Wd the spectrum. The coated home-made

r sample analysis.

6. Repeat abovefive steps by &id instead of Fluorolube.

7. Put~1

for 3-5 minutes.

and grind it to fine powder

8. Tran f fine red sample with pestle onto
the surface of home-ma. ' 17 W \ \\ ith Fluorolube.
9. Placet od - R card with sample into the sample

, vn,\c e spectrum. Before transfer
sample to the coated ho “card; gecord the spectrum of coated home-made

IR card as a reference spec 16 3ubtra Process.

KBr pellét; stps in preparating a KBr pellet: £
v : ¥
1. Put~36 mg y lmhloride and ~300 mg of KBr

in a mortar. Grind well™ ith a pestle (~1 minute).

ANy oy
e RSBty e

5. Repeat the above four steps by using paracetamol instead of

Chlorphenylamine hydrochloride.
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3.3.2 Preparation of viscous liquids
3.3.2.1 Materials and equipment

1. Viscous liquid samples

- Hair treatment (Oriental Princess, manufactured by K. M. Interlab

Co., Ltd.)

- Gel (Eucerin, manufactured by Beiersdort AG Hamburg)

2

3.

4. 0 Series II)

3.3.2.2 Met
home-made IR card:

| 8 nto the surface of home-made IR
card.

2. Place the o-.;;g:';n:-a-" e ard” with sample into the sample

compartment of FT-IR spe pectrum. Before smear sample to

the home-made IR igard. record the spectrum of hom :-..:_-_‘v de IR card as a reference
spectrum for subtrac ¢ m

ZnSe windmsteps in prepargting a ZnSe window:

ﬂnu}a] QSMJ] j ﬂlﬂ :ln ‘jompartment of FT-IR
spectroa:ter and record the Ecﬁ ij 3& ﬁﬁm E,l ,.J ﬁ EJZnSe -

3. Place a ZnSe window with sample into the sample compartment of

FT-IR spectrometer and record the spectrum
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3.3.3 Preparation of volatile liquids
3.3.3.1 Effect of sample volume
3.3.3.1.1 Materials and equipment

1. Toluene; analytical grade from Merck
In this section, toluene was used as a volume-test analyte in order to

investigate the suitable volume of vol ")qmd that analyzed by the IR card window.

2. Home-made.

4. FT-IR s agna 750 Series II)

33.3.12 \\\

. uisition

1. Add 71 e ont surface of the first home-made
IR card from thin PTFE £ - I  -.' jerit ther IR card.

2. Place ;made IR eard window with sample into the sample
compartment of FT-IR spec ¢ and regord the spectrum

3. Repeat the twi _:—,r
5,6, 7 and 8 uL instead of

lifferent volumes of toluene at 2, 3, 4,

3.3.3.2

3.3.3.2.1 Materlals and equlpment

lﬂrue&l%‘lﬁl SAINENT

rom investigationsof suitable xolume of toluene, 5 pL of toluene

was th wg} a)@ﬂﬁ Mr%%'] {a.r%%‘llg})ﬂo&ne The time-
dependefit effect on the capillary thin film was investigated by mean of changing in
spectral feature. Therefore, in order to determine the efficiency of the home-made IR
card, a 5 pL toluene was used for data collection automated by Macro-Nicolet
program.

2. Home-made IR card

3. Microsyringe

4. FT-IR spectrometer (Nicolet Magna 750 Series II)
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3.3.3.2.2  Methodology and spectral acquisition

1. Add 5 pL of toluene onto the middle surface of the first home-made
IR card from thin PTFE film and then cover it with another IR card.

2. Place the home-made IR card window with sample into the sample
compartment of FT-IR spectrometer and record the spectrum for 1 minute. Take a

series of spectra to observe the changes in absorption intensity as a function of time.

.Mr

Isop@ano ;ana al o o M%k

Acetong; galytlcal grade m Merck

FHIBNH El"iﬁlﬁ WBINS

- §Methanol; analytlcal grade from Merck

AR ﬂiW'ﬁ"ﬁﬂ‘ﬂ”Tﬂﬂs‘” -

6. Microsyringe

7. FT-IR spectrometer (Nicolet Magna 750 Series I1)

3.3.3.3.2  Methodology and acquisition

1. Add 5 pL of hexane onto the middle surface of the first home-made
IR card from thin PTFE film and then cover it with another IR card.
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2. Place the home-made IR card window with sample into the sample
compartment of FT-IR spectrometer and record the spectrum

3. Repeat the above two steps by varying the types of volatile liquids.
3.3.3.4 Application of the home-made IR card with liquid mixture

3.3.34.1 Materials and equipment

2. Home-m
3. Mic '
4. FT-IRespectaoteler (Ni '\"7; agna 750, Series II)

3.3.34.2 hodology 2 quisition

1. Add 5 yf g ¢ i ; g reaction of styrene oxide onto
the middle surface of theffirgt 4 f : -‘ rom thin PTFE film and then
cover it with another IR carg -‘M ’H =

! ¢ E"_,f’ ‘ "" . % N
2. Place the home-made IR eard" window with sample into the sample
compartment of FT-IR spectromieter and ret pectrum for 2 minutes. Take the

series of spectra to ";F"'"':‘T—"‘ —_T%: riction of time.
] D T e

3.3. 4 1.1  Materials 4nd equipment,

AN 8k, ..,

Home-made IR card

3.34 Prepalmion of thin films

ZnSe window
Glass

FT-IR spectrometer (Nicolet Magna 750 Series II)

W B
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3.3.412  Methodology and spectral acquisition
Home-made IR card; steps in preparating a home-made IR card:

1. Smear the lipstick onto the surface of glass to be a thin film and
carefully attach the home-made IR card to the coated surface of glass with a slightly
press.

2. Carefully pull off the home-made IR card from the coated surface of

glass.

ctrum. Before attach the home-

made IR card to the .Speetrum of'the home-made IR card as a
reference spectrum for.sibir ’

3. Place the ’. c-mad /y g with sample into the sample

ZnSe windowgfsteps

1. Place =

spectrometer and record t

2. Smear the s all
3. Place a ZnSe Wi

1cKionto the surface of ZnSe window.

ath-sample into the sample compartment of

FT-IR spectrometer and recofd the“spectrum. . spectrum was compared
with the spectrum fron V _____ '__—_1_——\ J

3.34.2 Theﬂtermmatlon of the deposntedaolecules on a dried fish

S A L) ) T

ried fish

AR AN UNBAINY AR, e o,

market, Bangkok.
2. Home-made IR card

3. FT-IR spectrometer (Nicolet Magna 750 Series II)
33.4.2.2. Methodology and spectral acquisition

1. Attach the home-made IR card onto the surface of dried fish with a
slightly press.
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2. Carefully pull off the home-made IR card from the surface of dried
fish.

3. Place the home-made IR card with sample into the sample
compartment of FT-IR spectrometer and record the spectrum. Before attaching the
home-made IR card onto the sample, record the spectrum of the home-made IR card

as a reference spectrum for further subtraction process.

)

3.3.4.3 The determination of dust particles deposited on the glass fiber

///

nployedito collect dust particles

paper

cetion received from Safety and

) Series II)

33.4.3.2. \ acquisition

1. Attach the ho ET;' f}‘_ td.onto the surface of the glass fiber
paper with a slightly. _ptes: -
2. Carefd

glass fiber paper.

.Y
..‘ d from the surface of the

Place theshome-made #R card with s§ple into the sample

o o4 B9 LT L5 mlz;m

made IR card ot the sample, record the spectrum of the homesmade IR card as a

R ERGRIHI 121870

3344 The determination of released organic compounds in the

fore attach the home-

plastic packaging
3.3.44.1. Materials and equipment

1. Packaging made from poly(ethylene terephthalate, (PET))
2. Home-made IR card

3. FT-IR spectrometer (Nicolet Magna 750 Series II)
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4. Oven
3.3.44.2  Methodology and spectral acquisition

1. Heat the piece of PETE in the oven at 65 °C for 15 minutes.

2. Remove PETE piece and attach the home-made IR card onto the
surface of PETE piece with a slightly press.

3. Carefully pull off the home-made IR card from the surface of PETE .

4. Place the home-made card with sample into the sample

compartment of FT-IR spect ;\; er and spectrum. Before attach the home-
NS
made IR card onto the samplessecord eﬁof the home-made IR card as a

! |
FT-IR 1' pectrometer (Nicolet Magna 7 »i‘a Series II)

pOWdera'W']:é;ﬁoﬁl gioﬁu ﬁl\[ﬁ ?]aﬁjﬂ ate mo’[t] éﬂyrmd it to fine

2. Transfer a small amount of finely powdered clay BNH with pestle
onto the surface of home-made IR card.

3. Place the home-made IR card with clay BNH into the sample
compartment of FT-IR spectrometer and record the spectrum as a reference spectrum.

4. Put the home-made IR card with clay BNH into the vacuum chamber
for 2 days in order to allow clay to absorb vapor of benzene. The vacuum chamber

was saturated with vapor of benzene.
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5. Place the adsorbed home-made IR card into the sample compartment

of FT-IR spectrometer and record the spectrum.
3.4 Application of the home-made IR card for various fields of research works
3.4.1 Determination of water in zeolite Y

3.4.1.1 Materials and equipment

1. Zeolite Y; from \ ". Chemical Company
Home-made'IR ea \ /

2
3. Agate mortaran d pe
4,
K 0 Series II)
3.4.1.2 Met
1. Put ~ ile mortar and grind it to fine

powder for 3-5 minutes.
2. Transfer a : ' powdered zeolite Y with pestle

onto the surface of home-made”
3. Plaeg t

record the h('—_xj

4. HeatB

ee Y into the hot cell and

ot ¢ 1 tempera to 100°C for 6 minutes and

then take the series of sQectra to observe changes in absorption intensity of water

“aﬁ‘“"“"““ﬁ’ﬂﬂ’a ﬂﬂﬂﬁﬂﬂ’]ﬂ‘i ,
3 %]: ﬁﬂ:_i det:::t:n of‘fnﬁmc couﬁunds E]. )1 :éégr waste water

equipment

1. Waste water
Waste water sample used in this research was collected from Klong
Saen Saeb, the sampling point area is in front of Thep Lee La temple.
2. Home-made IR card
3. Beaker 100 mL
4. Stirring rod
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5. FT-IR spectrometer (Nicolet Magna 750 Series 1)
3.4.2.2 Methodology and spectral acquisition

1. Pour 50 mL of waste water into a beaker and stand it at room
temperature for 3 hours in order to organic compounds floated to be the thin film on
the surface of water.

2. Take up the thin film of organic compound with stirring rod.

3. Attach the stirring | e surface of home-made IR card.

4. Carefully puil. ' om the surface of home-made IR
card. '

5. Place h sample into the sample
compartment of FT-I m. Before attach the home-
made IR card onto t he home-made IR card as a

road traffic

3.4.3.1

(coating preparation Wwés

2. Fit I agna 75mSer1es 1)
3‘“‘?1 ﬂ‘ﬂ“ﬂ%ﬂﬁ“i%ﬁi‘i}ﬂ ]

- Record the spectruri of home-made IR card andebated home-made
e RV 13 18T
2. Place the home-made IR card and coated home- made IR card at the
heavy road traffic (Pathumwan Road in front of Chulalongkorn University, about 1 m
above the ground situated of road, 4 m from the gate Faculty of Science) for 7 days.

3. Take spectrum of the home-made and coated home-made IR cards

when collecting time of dust particles at 1, 3, 5 and 7 days.
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3.5 Surface-enhanced home-made IR card
3.5.1 Materials and equipment

1. p-Nitrobebzoic acid; analytical grade from Merck
Methanol; analytical grade from Merck
Home-made IR card

Beaker S mL

Volumetric flask 5 m ’ ,/
Microsyringe I, /}//
FT-IR spectro NicolegMagna 750 Series II)

352 MethodM

1. Di : g Of pnitrobenz fe, acid with a small volume of

o B b e

methanol in a beaker.

2. Pour p- 0 a volumetric flask and make
volume to be 5 mL with methangl< - - -
3. Add adrop o___ng;ﬁ_; i&-acid solution onto the surface of home-
made IR card. Allo ’ e methanol to e -_--;- i
= Y |
4. Placefs i, sample into the sample

compartment of FT-IR !“. ectrometer and record the spectrum.

5] B A v
Thc:i'rI PTFE film was sputter coated#with gol by, using IB 3 jon
coater sﬂewlgq(a ﬁefs]nﬁem ru ws’lQOﬁEj ﬁﬁn‘ﬁ to give a gold
thickness &f approximately 50 °A.

3.5.3 SEIRA spectral acquisition

1. Record the spectrum of coated PTFE film as a reference spectrum
2. Drop 1 drop of solution of p-nitrobenzoic acid onto the coated PTFE film

with use of a microsyringe, the solvent was allowed to evaporate in the air.
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3. Place the coated home-made IR card with sample into the sample

compartment of FT-IR spectrometer and record the spectrum

AULINENINYINT
RIAATUNM TN
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