2.1 (Clay minerals)

7

plasticity

(sheet silicate)

(Al-Octahedral)

(interlayer)

lllite Koalinite Smectite

(Attapulgite)

(Chain silicate)

(Hydrous aluminous silicate)

plasticity

plasticity

pyhllosilicates

(Si-Tetrahedral)

Vermiculite

(palygorskite)

4
2.1.1 (Kaolinite group) 2AUS1:0c¢(OH) 1
1:1 Si-tetrahedral 1 Al-octahedral 1
C Al-octrahedral Si-tetrahedrai
(Triclinic) (Kaolinite) (Dickite) (Nacrite)
(Halloysite) (Allophane)
1.
(low permanent charge)
2. (crystal unit)
Hydrogen bond (interlayer)
(swelling and shrinking )
3.

5.0 0.2 2.0

0.1



(internal surface)

4 (cation exchange capacity : CEC)
CEC
3-15 meq/100n?
2.1.2 (mite group) Kal2(AISi30 ]Q(O )2
(Mica)
) 15-25 4 A
(permanent negative charge)
2 (balance) K+ Kt
3 Kt
Coulomb
4 Kt
b Kt (Unexchangeable)
(K-fixation )
6.
(CEC 15-40 eq/200 )
213 (Smectite group) MADMMSIBOZOH4 M cation
(sedimentary rock) (Sails)
(expandability)
(cation exchange)
(Montmorillonite) (Beidellite) (Nontronite)
21 (brick) (ceramic)

*|

(external surface)



(Drilling - mud)

150 164
(adsorb) Caz+ Nat
HY) +H +HD)
(cation exchange) 1
(nontronite)
(Fe) (saponite) (sauconite)
(Zn) (beidellite)
(volcanic
ash) (bentonite)
(charge  halance)
A8 Mg Ca?  Nat
001 X-ay Diffraction  d spacing
Silica-Alumina-Silica 1 Na- 9.6
20
L
( A Mg
M2z  CaR
4, M2  Caf

o Mg  Ca®



2.14

2.2

6. 001 - 10
CEC 80-100 meg/100
(vermiculite) Mg35i20 T0H)2XHD)
(Fe3
c 3
250- 300 C
L
A3 FeB
2 (' Net negative charges ) M2  Ca
M2z  CaR K+
3 M2 Ca? (exchangeable
cations)
Mz  CaR
b, CEC (100 - 150 meq/100
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1 Natural Sodium Bentonite  Sodium Montmorillonite :

Na+
2. Natural Calcium Bentonite ~ Calcium Montmorillonite
Ca
3. Sodium Activated Bentonite  Sodium Activated Montmorillonite :

Ca# Na+
15-20

(Activated Clays)

2.3 (Montmorillonite)
2 ASIBOTOH)ANHD
200
gallary 21
Tetrahedral sheet
(Sl104tetrahedra)
Clay Octahedral sheet
Layer (AlOe, FeOg octahedral

Tetrahedral sheet

Interlayer Interlayer

Region water
molecules

Interlayer
cations

21



cation (Na) (Ca)

m
2.2
Hydrophilic
(interaction) (modified
montmorillonite)
(Tensile strength) (Flexural strength)
(Heat  resistance)
(Toyota)
6
(modified  montmorillonite)
(ion exchange) (organic cation)
(Quaternary ammonium) (phosphonium) cation

organoclay 2.3

anion. 00 0 0 0 poooo
. 00000

cation *

Cation =

2.3
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Quaternary ammonium ion (long alkyl chain)

hydrophobic Na+ organoclay

gallary

Intercalated clay
Exfoliated clay
24
(nanocomposite)
Intercalated Clay Exfoliated Clay
2.4 organoclay

2.4 2(Cation Exchange Process)

Ht (Al3H) > Ca2+ > Mg2+> K+> Na+

(adsorbed cation)
(absorbed cation)

(exchangeable cation)



x.clay t Y+ 4 Y } Y.clay + X+

Xt .

Y+ .
X+ Y+

Y+
Cation Exchange lllustrated

Negatively,Charged exchange
sites on soil calKid

2.5

2.5

(Adsorbed cation

Replacing cation)
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(replacing

power) +< Nat< K< M2t < Cazr< NH# < A3 HH)
Na+ t + Na+ Na+
t K+Caz
2, (Replacing cation)
replacing cation
mass action Na+ Cazt Ca Na+ Na+
Ca
3. (Degree of saturation)

(exchangeable calcium)

Cat
(exchangeable sodium)
Kt
Mo+ degree of saturation
4 (Complementary exchangeable
cations)
(exchangeable Kd)
(exchangeable A3y  H+

26 2(Cation Exchange Capacity:CEC)

equivalent

pergram  100gram (meg/y  mg/200 g) CEC
) (Soil - colloid)

200100308 4 meg/200 g
CEC
1 L e A
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2 CEC

CEC
CEC CEC
CEC
0.5 meg/100 ¢ 3 CEC
15 meg/100 g
3 CEC
CEC
2.7 (Textile Finishing)
(Functions of Finishes)8
L (softening)
(stiffening or firming)
(dlelustering) (brightening)
(changing surface characteristics)
2 (durable press finishes)
(flame retardant finishes)
3
4

(Chemical Finishes)



comfort)

14

(Finishes that improve

2, (Finishes that improve ease

of maintenace)

3, (Finishes that improve durability)

(Finishes that provide environmental protection or improved safety)

o) (Finishes that provide biological
resistance)
2.8 (Softness Finishes)
(lubricant) plasticizer modulus ! y

(surface active agent)

(long chain hydrophobic part)

6 b
1 (Anionic softener)
sulphated alcohols  tallows, all emulsions
2 (Cationic ~ sofetener)

ammonium

(hydrophilic)

Sulphated oils, soap,

quaternary
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3 (Nonionic - softener) polyoxyethylene
derivatives (ethoxylates  ethoxylated castor wax, coconut o, corn ol
ethoxylated fatty alcohols and acids), glycerides (glycerol monostearate)
polyethylene emulsion, wax emulsions

4, (amphoteric  softeners)
Imidazoline, carboxylate salts, amine oxides
b " (Emulsion softener)
6. (Solvent-soluble softener)
(pliable)
“spotting”

281 (Anionic softener)98

sulfates

sulfonates fatty alcohol, fatty ester, fatty amide
1

(rancid)
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(antioxidants)
sulfated fatty alcohols sulfated ol fatty esters

(water hardness) (electrolytes)
batch  process
(padding)

(ellowing)

(SO NC RN

(rewetting property)

28.2 (Cationic sofetener)98

primary,
secondary, tertiary amine
Quaternary ammonium salts pH
long-chain amides, imidazolidines,
guaternary nitrogen compounds Quaternary ammonium
(sewability) polyethylene

add-on

(exhaust procedures)
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quaternary nitrogen

Cationic polyethylene
(napping)
fatty amino amides ~ imidazolines polyethylene
palmitic ~ stearic acid
(rancidity) (fatty acid) oleic
tallow
2 polyethylene 1 amino
amide  imidazoline
I} fluffy
2
3
4,
)
0.
(yellowing)
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283 (Nonionic softener)%i8

ethylene oxide, silicones, hydrocarbon waxes

ethyoxylated materials

stearic acid alcohols

fatty ester palmatic

paraffin polyethylene

polyglycols Ethyoxylated Materials
Ethoxylated fatty acid, alcohols, amides, amines

long-chain fatty acid

(padding)

284 " (Emulsion softener)
(Emulsion-type softener)

Wiabxes, polyethylene  silicones

Silicone softenersil

softeners) polysiloxane

chlorosilane ((CH32 S (CI)2 ) dimethyldichlorosilane
polydimethyl siloxane (PDMS)

1970s aminofunctional polydimethyl siloxanes

1960s

spotting
(thermal/oxidative stability) (low temperature flow ability)
(low viscosity change
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Versus  temperature) (low surface tension)

(spreadability) (high compressibility) (low
fire hazard) (hydrophobicity)
(dielectric properties) Silicone softeners 3

1 Nonreactive silicone softeners
2. Conventional reactive softeners
3. Organofunctional silicone softeners

nonreactive silicone softener polydiemthylsiloxanes

(PDMS) 10,000-12,500 centistoke

1000 1 PDMS
(no reactive sties)
polydimethylsiloxane silane hydrogen silanol
siloxane
(organometallic catalyst/silane catalyst; HSi-R-SiH) a crosslink agent
siloxane elastomeric structure
(water repellency) (soil repellency)
silane (Si-H) (tin catalyst) silanol (Si-OH)
2 silanol siloxane (Si-0-Si)
organofunctional silicones (aminofunctional - groups)
polydiemethysiloxane silanol

*Supersoft” organoreactive PDMS

amines, epoxides, alcohols.
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Polyethylene emulsion

(Oxication of Polymer)

Polyethylene wax 20

Emulsifier 5

KOH 05

Water 145
285 (Solvent-soluble softener)1L

(Solvent-soluble softeners)
(uaternary nitrogen compounds
chlorinated
286 7 (Amphoteric Surfactans)1L
pH pH
pH pH

2.9 (Flame-retardant Finishes)81819
29.1 (Theory of combustion)

glass transition temperature (Tg)
melting temperature (TJ



« o

pyrolysis
combustion temperature (Tc)
4
1p T ' Ty Tm
pyrolysis ignition
Tp Tc Tg Tm
pyrolysis
29.2
1, 1 pyrolysis
(Flammable gases)
(oxidation) combustible gases
(heat and light combustion)
2.6 2.6
L (inorganic and organic phosphorus-containing agents,

aluminium hydroxide or alumina trihydrate in back-coatings)
2, (for example, aramids)
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3 (char)
(phosphorus and nitrogen-containing flame retardants in cellulose and wool, heavy
metal complexes inwool)

4, combustible gas

(halogen-containing retardants release hydrogen
halide)

b, (9 (halogen-containing ~ flame-retardants,  often
combination with antimony oxides)

26

293
29.3.1 (Nondurable flame retardants)
(ammonium  phosphates)
. (ammonium  chloride) (borax/horic
acid - mixtures) |evogucosan



23

(increasing char formation)
(Char-promoting Lewis Acid)

(carbonaceous residue) borax (NazZB4 7)/horic acid (H3Bo3)
(thin glassy coating)
2.9.32 (Durable flame retardants)
/ (NP flame
retardant)
(Synergist)| electrophilicity
levoglucosan

Co6  anhydroglucose
char formation Char

char
dehydration of
cellulose carbonaceous  residue
levoglucosan
radical capture
H OH
free-radical chain
propagation
(antimony) antimony-
halogen Antimony trioxide (Sb2)3, Antimonytribromide (SbBr3),
Antimonyoxychloride (SbOCI), Decabromodiphyl oxide (DBDPO)
NIP tetrakis  (hydroxymethyl)
phosphonium chloride [p(cH2oH4+cr (THPC) THPS

(sulfate) (chloride) THPc ~ THPS
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NP methylolated urea ~ melamine NP
phosphonalkanoic amides, (RO)2POCHXHLONHCH20H R=Alkyl group

ethylol
dehydration mechanism
(pac-dry-cure)
(exhaust  method)
294 7
21
350°¢
(Char) (Tars)
(combustible gases)
“levoglucosan” levoglucosan

tars  combustible gases
Cellulose + Heat ~  Char + Tars+ Combustible gases

Heat
2.1

2.10 (Evaluation of Fabric Flammability)

(ease of ignition)
(rate of flame spread)
(extent of flame spread)
(rate of heat release)
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o) (extent of smoke generation)
1953
45° Flammability Test 45° Flammability Test ASTM D 1230
1
(holder) 45
26
butane gas 58 1
4,
plain weave 1
Class 1 (acceptable for
apparel) 3.5 Class 3
(unsuitable for apparel)
3.5
Class 1 7
Class 2 4-7
Class 3 4
1967 1953
9x9 pill test
metheneamine 9x9w
90-120

metheneamine

7 8
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(vertical flammability test)
45°
Vertical Flammability Test

1 3.5x10

2. methane gas 15
3

3. char length

7
10 5
cigarette test
9
(char length) 2
2
2.11
© 6
6
Cho Paul (Polystyrene)
Intercalated Nanocomposite
Polymerization
Polystyrene Nanocomposite
Polystyrene

nanocomposites

Poly(vinyl chloride) : Polyamide 66
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Polycarbonate/Acrylonitrile-butadiene-styrene - polymer
alloy

Ajit Ranade A Polyamide-imide (PA) clay
clay Exfoliated  Intercalated clay
Polymerization

Epoxy-Clay NanocompositeD)
Exfoliated Nanocomposite

Fan 6

White “u
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