CHAPTER I
EXPERIMENTAL

3.1 Materials and Chemicals

3.1.1 Materials

- Glass slide
- Silicon wafer

- Silk fiber

- Nylon fiber

3.1.2 Chemicals

- Sodium chloride

- Mw200.000-350.000

Properties

bp 100°C
mp-2.8-0°c
density 1.04

- 30wt%solution

- Sodium hydroxide
- Sodium acetate trihydrate
- Acetic acid
Chemical
Chemicals
structure
Poly ]
(diallydimethyl ) -
ammonium )
chloride) (PDAD) N
H3C/C|-\CH3
ch3
Poly(methacrylic LRt
acid, sodium salt) [ ? I
(PMA) JOOH

in water

- viscosity 110.00-

375.000ps (25°C)

- Mn 5,400 (GPC)

- Mw9,500 (GPC)

Company

Aldrich

Aldrich



Chemicals

Silver
nitrate(AgNC>3)

Poly(4-
styrenesulfonic
acid-co-maleic
acid),sodium
(CoPSS)

Alginic acid
(Alginate)

Chitosan

Chemical

structure

TOOH TOOH
+ CH,—CH CH—CH
x y
salt

502 ®na

- viscosity200.000-

~ p-DHTiannuronate
OH
R » H (alginic acid)
R > Na (sodium alginate)

a-L-guluronate
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Properties Company

- bp 444°c
-mp 212°c Aldrich
-M w 169.87

- viscosity 30.000 cps
- Mw20,000
- Density 0.94 Aldrich

Aldrich
400.000 cps



. Chemical
Chemicals Properties
structure
\ - Mw70,000
Poly(sodium 4- -Density 0.801
styrene sulfonate) 1 - viscosity 15,000 -
(PSS) ’ 55,000 cps (20%
S03 Na solution, 25 °C)
lPolIy(etherne- I
imine, PEI) .
H-C —CH
Glucose HO-C — H
H-C-OH
H-C —OH
CH20H

3.2 Equipments

3.2.1 Automatic dipping machines

3.2.2 Macheth COLOR EYE® 7000 spectrophotometer

3.2.3 UV-Vis Spectrophotometer (SPECORD 100, Analytikjena)
3.2.4 JEOL scanning electron microscope, JSM-6400, Japan

3.2.5 JEOL transmission electron microscope, JEM 2100, Japan
3.2.6 Holder supports

3.2.7 pHlion meter

3.2.8 Transonic 460/H from EIma®
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33 Procedure
33.1 Synthesis Silver Nanoparticles Solutions

3.3.1.1 The best searching polyelectrolyte can be reacting with silver
nitrate

The PMA, PDAD, Alginate, Chitosan, PSS, PEI, CoPSS, Glucose and
AgNCs3 were dissolved in deionized water to form aqueous solution of PMA (1x10'
M), PDAD (1x10'M), Alginate (1x10'3M), Chitosan (0.1%w/w), PSS (1x10°M),
PEI (1x10'M), CoPSS (1x10'M), Glucose (1x10'M) and AgNCh (100xI0'M),
respectively. Then, the aqueous solution of each polyelectrolytes was mixed with
AgNCs solution in tube at volume ratio 20:1 respectively. Their was observed in two
day.

3.3.1.2 Case ~ dy of poiyelectrolyte concentration effect, it's base on
absorbance with controlling pH 7

Sodium acetate trihydrate (1x10'3) was used for buffer solutions pH7.
The PMA and AgNCE were dissolved in buffer solutions to form aqueous solution of
PMA  (0.1xI0O'M,IxIO'M, 5x10'M, 10x103) and AgNOj (10xI0'3w),
respectively. Then, the agueous solution of each polyelectrolyte concentration was
mixed with AgNC=3 solution in tube at volume ratio 11 respectively. Then, the mixed
solutions of each polyelectrolyte concentration were taken in quartz cuvette to
measure UV-Vis. The mixed solutions were left one day before taking UV-Vis.

3.3.1.3 Case dy of silver nitrate concentration effect, it's base on
absorbance with controlling pH 7

Sodium acetate trihydrate (1x10'3V) was used for buffer solutions pH7.
The PMA and AgN03 were dissolved in buffer solutions to form aqueous solution of
PMA (10x103M) and AgNOj (0.1xI0'M, 1x10'M, 5xI0'3v,10xI10'3W),
respectively. Then, the aqueous solution of each poiyelectrolyte concentration was
mixed with AgNU3 solution in tube at volume ratio 1:1 respectively. Then, the mixed
solutions of each poiyelectrolyte concentration were taken in quartz cuvette to
measure UV-Vis . The mixed solutions were left one day before taking UV-Vis.



3.3.14 Find relation of the time and absorbance

The PMA and AgN03 were dissolved in deionized water to form
aqueous solution of PMA (10x10"3M) and AgNC=3(10x10°3M), respectively. The both
solutions were mixed in beaker at volume ratio 11 respectively. Then, the mixed
solutions were taken in quartz cuvette to measure UV-Vis.
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Figure 3.1 Schematic diagram of synthesis silver nanoparticles solutions.
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3.3.2 Preparation of Polyelectrolyte Multilayer Thin Films

3.3.2.1 Substrate onto holder
The resin holder was accessory equipment, the resin holder as
shown in Figure 3.2. It was used for supported the substrate in order to the solution.
The fibers were wrapped onto this holder before dipping in the solutions.

Figure 3.2 Resin holder supports.

3.3.2.2 Solution Preparation
In this system, various solutions were added into eight 100
ml beakers. One beaker was dilute cationic polyelectrolyte solution, one was anionic
polyelectrolyte solution. The others were rinse water. Solutions of anionic were used
by silver naniparticles solutions. In cationic polyelectrolyte solutions, sodium chloride
salt was added, then sonicated in order to dissolve.

3.3.2.3 Layer-hy-layer Deposition on Substrate
Multilayer thin films were deposited using a home-built automated
dipping machine, it as shown in Figure 3.3. Multilayer thin films of silver
nanoparticle and PDAD (Ag/PDAD)n were prepared by repeating the following step
on the nylon fiber substrate  times;
(1) immersing in the PDAD solution for 1 min ; (2) 3 times washing with
buffer solution pH 7 to remove excess material (3) immersing in silver solution for 1
min. (4) 3 times washing with buffer solution pH 7.
Self-assembled films on silk fiber substrates were fabricated by similar
sequential deposition but silver solution was diluted 10 times.



ol

Figure 3.3 Schematic ofthe layer-by-layer deposition technique.



Table 3.1 Experimental condition of the comparation the PEM between primer and
no-primer on silk and nylon fiber

Positive  Negative st Dipping Nymber
Code chaige  Crge conc%thsatlon Substrate ~ Volume (ﬁ]ﬁ) pH omyer
. Primer
C°”§§1”h‘ﬂr)a“°” PDAD PSS 0.1 80 1 ! 4
1 1 Silk
PEM 1 Layer- 3y-layer Nylloln
oncentration PMAca 0.1
T PDAD TS P (Only PDAD) 80 17 2
10 18
No-primer
oncentration PMAcap 0.1 Silk,
PEM2  Conemi PDAD A OnlyBDAD)  Nylon 80 1 7 2
10 18
Table 3.2 Experimental condition of constructed PEM on silk at various number of layer
i : concesr?tlrtation Dippin
Code e Nt Qe Suse  Volure {?r%e)g P %'W;Qg{
arr%;e min
solutiort (M)

ppap PMAcap
PEI%/IG?)A' Concentration Ag
" 010 01 sk 8 1 7 220



Table 3.3 Experimental condition of constructed PEM on silk at various number of layer compared with dipped no PDAD solution

Salt
iti o CONCeNtration Diooin
Code g Sa%vee N aartd\e/e n josive Sustae  Volume e o %'H’Qbeerr
e i y
solutiort (M)
ppAD M
PEM 4A- Con?en’\tﬂrition 1 (dl?ute
¥ 1 Jolmes g Sk 80 1 7 220
mMm)

Table 3.4 Experimental condition of constructed PEM on nylon at various number oflayer compared with dipped no PDAD solution

Salt -
Positive  Negative  COncentration Dipping Nymber
Code e chage M %srmeve Substrate  Volume (rﬁ% pH o?layer
squUor? M)

PEM BA-  Concentration Ag
o)
1 10 0.1 Nylon 80 1 7 i



Table 3.5 Experimental condition of constructed on silk with AgNCss and NaCl

Salt . .
Psitive  Negative  CQncentration Dipping Number
Code cage  cage M &%srngve Substrate  Volume ml?]r% pH omyer
squUor‘? M)
PE'\élFGA' Concentration AgNoa NaCl
mM
" 5 10 | sik 80 1 7 220

Table 3.6 Experimental condition of constructed PEM on silk with CoPSS solution at
various number of layer

Salt
it : cqneentyation Diooi
Code Pcse{%\ée Nc aarté\ée n %Srltleve Substrate ~ Volume &%g oH '3'??;93{
CoPSS solutlor?(M)
0
PEM 7A' Concentration PDAD CapAg
IF (mM)

| 10 : Silk 80 1 5  2-20



Table 3.7 Experimental condition of constructed PEM on silk with Alginate solution at
various number of layer

St .
Positive  Neogtive  COncentration Dipping Number
Code fwge  chage M &%sr|t|eve Substrate  Volume m'%ﬁ) pH omyer
solutlor? M)

Alginate
PDAD
PEI\élFBA' Concentration CapAg

) 1 10 : sik 80 1 67 220
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3.3.3 Characterization

3.3.3.1 Macbeth COLOR EYE® 7000 spectrophotometer
The degree of dye fixation was determined spectrophoto-
metrically with an Instumental Color System (I.C.S) spectrophotometer (Macheth
700), Macbeth COLOR EYE® 7000 spectrophotometer as shown in Figure 3.4,
which was used to measure the reflectance values ofthe color samples in the 360-750
nm range.
The color strength of fibers were expressed as K/S values calculated by the
Kulbellka-Munk equation.

K (l-Rf
~5= R

Where K is the absorption coefficient
is the scattering coefficient
R is the reflectance ofthe fiber at the wavelength of
maximum absorption (L ma)

Figure 3.4 Macheth COLOR EYE® 7000 spectrophotometer
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3.3.3.2 UV-Vis Spectrophotometer (SPECORD 100, Analytikjena)

Prior to any UV-Vis measurements, UV-Vis Spectrophotometer
as shown in Figure 3.5, a bare clean glass slide was first introduced and recorded as a
background. For the measurements, the PEMs coated glass slide was measured. The
absorbance ofthe thin film was measured in the 400 to 700 nm visible range.

The deionize water was first introduced and recorded as a background. For
the measurements, The solutions in quartz cuvette were measured in the 180 to 800
nm UV-VIS rang

Figure 3.5 UV-Vis Spectrophotometer (SPECORD 100, Analytikjena)

3.3.3.3 JEOL scanning electron microscope, JSM-6400, Japan

The SEM samples were cut from silk fiber coated with silver
nanoparticles. The samples were mounted on b with double-side adhesive tape
and coated with a thin layer of gold. Images were taken using a JEOL scanning
electron microscope, JSM-6400 as shown in Figure 3.6, using an accelerating
voltage of 15 kv, and a magpnification 5,000 times, 30,000 times and 35,000 times of
original specimens size.



8

Figure 3.6 JEOL scanning electron microscope, JSM-6400, Japan

3.3.3.4 JEOL transmission electron microscope, JEM 2100, Japan
The silver nanoparticles solutions were measured by JEOL
transmission electron microscope. These solutions were prepared by dropping
solutions onto Cu grids and dried at ambient temperature over night. TEM images
were obtained with JEM 2100 TEM show in Figure 3.7, using an acceleration voltage

of 100 kv. High-magnification images were taken at 100,000 and 300,000 times of
specimens size.

Figure 3.7 JEOL transmission electron microscope, JEM 2100, Japan
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