CHAPTER III

EXPERIMENT

3.1 Materials

é 124008 (Kureha Chemical
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. Ultrasonicator (Model 2210, Branson, Canada).

2. pH Meter (Model F21, Horiba, Japan).

3. Four-necked flask (Model U-34727-00, ACE Glass, Germany).
4. Scanning Electron Microscope (JEOL JSM 5800LV, Japan).

5. Densitometer (R710, IHARA Electronic IND. Co. Ltd., Japan).
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6. Fourier Transform IR Spectrophotometer FTIR (Nicolet Impact 400,
Thermo Nicolet Corporation, Madison, United States).

7. Thermogravimetric Analyzer (STA 490 C, NETZSCH, Germany).

8. Laser Diffraction Particle Size Analyzer (SALD 2000, Shimadzu, Japan).

9. UV Visible spectrophotometer (UV-1601, Shimadzu, Japan).

10. Homo Mixer (Mark II 2.5, Tokushu Kika Kogyo Co. Ltd., Japan).
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PVA 97% solid was dissolved in cool water for 15 min then it was
heated up until it reached 90°C and kept for 30 min to cool down to 12°C. After that

the concentration was adjusted to 2.6%.
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3.3.2 Preparation of Leuco Dye Solution

Diisopropylnaphthalene was heated to 90°C, the CVL was poured to
the solvent and it was stirred for 10 min to make it completely soluble. The leuco dye

solution was cooled down to 20°C. The different weight ratios of TDI and HDI were

”//;/gy soluble,

3.3.3 Preparation ¢ capsule E DN

added into oily solutions and wer

ned by adding the organic

N

\n omixer. The buffle plate was

An org V) emuls S\.f0
solution into an aqueou ‘ \\ ~ er and was stirred strongly
: : .
ocapsules with different wall
membranes and core-to-wall : 4" orepa c\ interfacial polymerization for
5 hr. After 80°C was reached and ;_.;, ------ Kplace for 1.5 hr. Distilled water (100

o _,.."'.f_.*- ..r"
ml) was added into infain the monodispersed
e E———————

microparticles. Slo v._8tir W ocapsules slurry until

reaching room tempemure The microcapsule slurry omsined was decanted and
washed with 309 ﬁ socyanate on the surface, and
dried at ambient eiI iﬁﬁﬂfvﬂﬂﬂlﬁﬁlmem is illustrated
Figure ﬁ
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3.3.4 CB Coating Color and CB Coated Paper Preparation

Microcapsules slurry was mixed up with the binder in the ratio 1.6 to 1
and diluted to 15% concentration. The solution is named CB coating color. CB coating

. ¥ 2 . ;
color was coated on a plain substrate with a grammage 50 g/m” using a wire bar No.
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12 and kept in an oven at 105°C for 2 min. Coating weight was controlled at 3.0 g/m2

to obtain a CB coated paper with a grammage of 54-56 g/mz.

Heating oil and CVL to 95°C

Cool down to 20°C

Analyzed by particle

size analyzer

Heating to 95°C, S hr.

;ﬁ" d
]

Décant and wash with

ey STEHS
; alunAANEAE

Image intensity test TGA and UV Visible

Mixing with bindér s,

~ Coating on base paper

spectrophotometer.

Fig 3.2 Flow chart of experiment
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3.4 Influential Parameters on Microencapsulation

3.4.1 Effect of Core-to-Wall Ratio and Type of Diisocyanate

The following microcapsules were prepared using the above procedure

to investigate the effects of fo variables on properties of polyurea

ﬁ-‘ts of the wall material, HDI and

MDI, and keeping amounts 0f the-eore mageri d leuco dye as constant. The

other factors were con san mu151ﬁer used was 2.6%

DI to MDI ratios were

microcapsule containing leuco

concentration. The core-to-
chosen to evaluate the ¢ffe oncentration of the core-to

—wall ratio and the co trafiop' ] d N aj mmarized in Table 3.1.

Table 3.1 Conditions of t

0.10:0.00
2 150 ¢ of 9 o 010 0.08:0.02
s PR AVIEVIRWE IR ossoos
4 WISO or 8,10 20:03:0.07
a W |§Isﬁi I jmﬂ “ I Jli 00:0.10
5
6 150 9 0.07 0.07:0.00
7 150 9 0.07 0.06:0.01
8 150 9 0.07 0.04:0.03
9 150 9 0.07 0.02:0.05
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Table 3.1 Continued conditions of the microencapsulation.

10 150 9 0.07 0.00:0.07
11 150 0.05 0.00:0.05
12 150 0.04:0.01
13 150 0.03:0.02

14 150 0.0 0.02:0.03
.

ﬂ!\ }:5‘
15 150 ‘,rh‘\\\ 0.00:0.05

3.4.2 Effect of

he procedure shown in Figure 3.2.
The amount of EDA studied wéte- 1020 blesof the wall materials, HDI and

MDI. The formulatio : : # are shown in Table

g
- ﬁrﬂg‘i%gmé’wm A ot

a Y

S

16 150 9 0.08 0.02 0.01

17 150 9 0.08 0.02 0.02

18 150 9 0.08 0.02 0.03
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Table 3.2 Continued the formulation of polyurea microcapulses in the presence of

EDA

19 150 9 0.06 0.04 0.01
20 150 0.04 0.02
21 150 0.04 0.03
22 150 0.07 0.01
23 1 0.07 0.02
24 15 0 07 0.03
ﬁl-ﬂ:" |
3.5 Characterization/of A pS)
ve:
¢ E.f.:':f
3.5.1 FTIR =
o J;}j
FTIR v corded on a Nicolet

Impact 400 FTIR Spec@neter

e so@ion onto KBr discs. The

spectra data were acquiredfby=using Omnic 2.0gsoftware.

AUBINYNINEUING

352 Sca'lmmg Electron Micgescopy (SEM

ammnimumwmé’a

Scanning of the microcapsules by electron microscopy was performed

using JSM-5400 (JEOL Co. Ltd., Japan). Microcapsules were sprinkled onto a double

sided tape,

sputteringly coated with gold and examined in the microscope.

Microcapsules of formulations 1-5 were frozen about 4°C for 4 hours and pressed

under pressure 75 kg/cm2 for 30 seconds. The pressed microcapsules were viewed by

SEM technique.
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3.5.3 Microcapsule Size and Particle Size Distribution.

Laser Diffraction Particle Size Analyzer of SALD-2001 (Shimadzu Co.
Ltd., Japan) was used to characterize the microcapsule particle size and size
distribution. Microcapsule emulsion was diluted and added in an agitator bath for

ultrasonic dispersion at the optimum measuring conditions at the absorbance range of

0.80-0.95. The particle size distributi v " galculated from the light intensity

distribution data.

arried out on a STA 409 C
(NETZSCH). Microcaps Hol g cach were heated at the rate of

y

%” i srT CVL solution as
well as the saﬂuzjvehlcle wﬂ)ﬂ to stabilize CVL over the entire period of
assay. ﬁ M]‘n Ertrlc flask.
CVL 11(13@ m?:m‘g volume using Qzene X appropriate

dilutions were then made with the same vehicle to obtain the standard solutions with

various concentrations ranging from 15 to 90 pg/ml. The absorbances of these
solutions were determined at a wavelength of 353 nm, which was the ., of CVL in

this vehicle, using UV/Visible spectrophotometer and using benzene as a blank. The
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relationship between absorbances and concentrations was fitted using a linear

regression analysis.

3.5.5.2 Standard Curve of Developed CVL

ml of 2% zinc salicylic acid. B ‘ developed from the reaction. Six
appropriate dilutions were ‘mad @ehicle to obtain the standard

20 t0.3.0 ng/ml. The absorbances

-

of these solutions wer , which was the A of

developed CVL in thi ctrophotometer and using

benzene as a blank. T 1 in_beiwe absorbances and concentrations was

Ai /fwpighed in the range of

300-350 mg. GrindiglB A

il

acetone was added to-extract .the core material. The resiﬁ was cleaned by 80 ml
benzene. Acet was ‘\.f rat ; 1% ere. dissolved by filtrated
benzene, then eﬂlﬁlﬁﬁﬂﬂ 1 cﬂ‘ﬂ :]lfvllietric flask. The
absorbanc f_the_diluted.so i_ s‘ r e 1? 1 f 353 nm,
which@;ﬁaaaﬁﬁiguzﬁ,ﬁjU /fs]y:)jcmlmeter and

using benzene as a blank. The regression equation of the standard solution was used to

psules and 100 ml of

calculate the amount of CVL in the microcapsules.

Residue from the extraction was kept to examine the remaining

CVL by dissolving 25 ml of benzene and 5 ml of 2 % zinc salicylic acid was then
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added. The absorbance of the diluted solutions was determined at a wavelength of 610

nm, using UV/Visible spectrophotometer and using benzene as a blank. The regression
equation of the standard solution was used to calculate the amount of CVL in the

residue.

pressure of 20 kg/cm2 2, for 1 min by a testing

instrument manufacturg as examined on the dye

acceptor coating paper (@

ﬂuﬂﬂﬂﬂﬂSWH’ﬂﬁ
amaammumw Y18 Y
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