2.1.1
2552
2.1.2
(Open End spinning
1

0.E.)

(textured yarn)

(shuttle loom)

[1. 2]

16

(nonwoven)



(shuttle less loom)

(air jet) (water jet)

2.1.3

2.2 [3]



2.1

[4]
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2.2.1

[3 9
2.2.1.1)

2.2.1.2)

(pH 9-12)

6-9

2.2.1.3)

2.2.1.4)

2.2.1.5)

2.2.1.6)

2.2.1.7)

(Do)

50



2.3

2.2

2.3

(degree of fixation)

(8/kg fiber)

3-20
J&5
1-5

1-10
0.5-2.5
1-5

50-90
70-95
80-95
90-100
95-100
90-98

[c]

( kg fiber)

50-250
40-150
20-80
50-250
30-200
50-200

()

50-90

(mg/0O
30-200
10-50
20-100
10-100
5-50
10-50

10-50
5-30
5-20

2.2

10-50

(%)



2.3 (Dyes)
[8]
2.4
2.4
1. 1
2 2.
3 3
4 4.
5 5
2.3.1 [s, 10]
2.3.1.1) (chromophore)
200-800
(nitroso) (nitro) (azo) (ethylene)
- (carbonyl-nitrogen) (sulphur)
2.3.1.2) (auxochrome)

200

[9]

(carbonyl)



(bathochromic shift)

(sulfonate)
(fiber affinity)

(trifuoro carbon)

2.3.2 [11, 12]

2.4

2.4.1 (reactive dyes)

(-S03Na )

(chromophore) (reactive
group)
(solubilizing group) 1

(bridge)



2.4.2

2.4.3

2.4.4

(reactive group)

' ' (-OH)

(direct dyes)

' ' (-S03Na )

(van der waals force)

(acid dyes)

! (- O3na )

(basic dyes)

10



2.4.5 (disperse dyes)

(hydrophobic)

(dispersing agent)

( 0.1%)

2.4.6 (vat dyes)
2
(conjugated double bonds)
(reduction) (leuco)
(oxidize)
2.4.7 (sulfur dyes)



2.5 [13, 14]
2.5.1

2.5.1.1)

!

2.5.1.2)
2.5.2

2.5.2.1)

( )

(physical

treatment)

12



2.5.2.2) (chemical treatment)

(coagulation)

(colloid)

30-60

(precipitation)

(oxidation-reduction)

(oxidant)

(reductant)

13



2.5.23)

(biological treatment)

(Aerobic Process)

(BOD)

(anaerobic process)

(BOD <20 ./ )

14
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2.6 [5 19
3
2.6.1 (chemical techology)
2.6.1.1) (chemical coagulation)
(colloid)
2
(coagulant) (flocculation)
2.6.1.2) (chlorination)
|
2.6.1.3) (ozone oxidation)
(03
(chromophores)
2.6.1.4) (electrochemical)
2.6.2 (biological technology)
2.6.2.1) (algae absorption)
[16]
2.6.2.2) (fungi decomposition)
2.6.2.3) (bacteria decomposition)

3 Pseudomonas sp.. Proteus sp.
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Klebsiella sp. [17]

2.6.3 (physical technology)
2.6.3.1) (membrane technology) 3
1
2.0.3.2) (adsorption) [18]
adsorbate adsorbent

(van der waals force)
3

(activated carbon)

(microporosity)

2.6.3.2.1) [19, 20]
(dispersing interactions) - (dipole-dipole interactions)
(hydrogen honding) (multilayers)

- (dipole-dipole interactions)



(dispersing interactions)

(hydrogen bonding)

(monolayer)

2.5 19, 20]

2.6.3.2.2) [21]
(surface area)

(adsorption capacity)

(pore size distribution)
3
(micropores) 2
( esopores) 20-500

(macropores) 500

17

25



(HD )

(pore structure)

[22]

(temperature)

(pPH)

(solubility)

(weight and molecular weight)

18



2.7

2.7.1

/K, Qm

19

1 (adsorption isotherm) [21, 23]

(Langmuir isotherm)

Qe = [@G - coviyw @
O@ =
(mo/g)
Ci (mg/l)
© = ( 90
Vv (0]
©
ce/Qe Ce
1/Qm
Cao/Qg = Cg/Qm + /K, Qm @
Qm 1 1 (mg/8)

K (I/m§)



2.7.2 (freundlich isotherm)

(heterogeneity factor : 1/ )

20

Qe = x/m = Ki-Celh ©)
Ce
(mg/l)
x/m (mg) @
K (/9)
(logarithm)
logQp = log x/m = logK|] +(I/ ) log Cp (€]
logQp logCp
Kf v
2.8 - (chitin-chitosan) [24]
28.1
(chitin) (polysaccharide)
(cellulose)
2 (acetamide
group, NH-CO-CH3J (hydroxyl group, -OH)
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(demineralization) (deproteinization)

(chitosan) [25, 26] 1 1
(degree of deacetylation, ) , 1
(NH-CO-CHj)

(-NH2) 2

D-glucosamine (2-amino-deoxy-D-glucose)

60
90-100 fully deacetylated chitosan [27]
(cationic polymer) -N1V

- 6 (acetic acid)
(formic acid)
-0H .OH .OH
[\ 0 0,
HO— 0 HO T-
NH H NH
G=0 c=0 c=0
CH, CH, CH,

2.1 [24]
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_AOH ~OH ~CH
'\_ s . o ’ p sl._[____——_‘-:‘ —_-_~_' o \ o-_____-__.. —_____.‘ O
/ \ garpe \‘\1 O .l.\‘ . -.\ \ o 3 \ T, \ O
HO—v N~V HOo~- A" SNV HO- N %)
. T \
[ NH ] NH, NH,
2.2 [24]
2.8.2 [28]
(solubility) o ' '
- 6
(viscosity) -

(molecular weight)

(viscometry) (gel permeation

chromatography) (light-scattering spectroscopy)

(degree of deacetylation : DD)

(infrared  spectroscopy) (ultraviolet spectroscopy)

(titration) (elemental spectroscopy)
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2.8.3 [24, 29]

(edible film)

(alpha hydroxyl acid, AHA)

(antimicrobial activity) (antioxidant activity)

(film forming agent)



2.9 [30, 31]
4
(titanium dioxide, Ti02) (cadmium sulfide, CdS)
(zinc oxide, ZnO)
(valence band, VB) (conduction band, CB)
(band gap).
(band gap energy, E) (ev) (electron, e)
(hv)
(hole, h")
(electron-hole pair, e/h")
2.10 (titanium dioxide, Ti02)
(semiconductor) N-type
(photocatalyst)
(photocatalytic)
(band gap) 3.2
X, < 400 )

(band gap)
(hole)

24
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2.10.1
3 (anatase)
(rutile) (tetragonal) (brookite)
(orthorhombic) 2.3 '
(octahedral) (Ti02' )
3
2.3 [32]
() (anatase) () (rutile) () (brookite)
2.6 [33]
79.890 79.890 79.890
(g/cm3) 3.895 4.2743 4.123
3.90-4.10 3.90-4.10 3.90-4.10
(O 1,835 1,800-1,900 1,800-1,900
Cco 2,500-3000 2,500-3000 2,500-3000

(band gap)
3.23 3.02
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384
410
(refractive Index)
3
2.10.2 [34]
(h) (OH) (oxidation)
(hydroxyl radical, oh’) (oxidant)
(reduction)
(conduction band)
02 02)
©2)
(h") (HOZ)

(H02) (HD 2 (02
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O o en in the atmosphere| _— —
2 oxygenintl pherel 02+e _,.02
Conduction band [ledmuslc-lea.sed 2_
: @ "N~ (superoxide anions)
N¥ 7Electrons
3

Organic active oxygen Oxidative |

Bandgap substance T species » decomposition i

Light energy ..ng- | |

3. 2eV 002+H20 !

Valence
band 7e=  OH{moisture in air)
' '\\JCapture electrons | """’*j‘“‘ o =
TiO, M - OH 4+ h* - +OH
*OH ‘
(hydroxyl radicals)
24 [35]
2.10.3
(sol-gel)
(hydrothermal) (electrospinning)
(anodic  oxidation)
[36]
(sol-gel method) [37]
(wet process)
(sol)
(gel)
3 (hydrolysis) (water condensation)

(alcohol

condensation)
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- (pH)

2.10.4 [38]

(volatile  Qrganic
compounds VOCs)

(CFC)



2.11
2.11.1

Saquib [39]
Green FCF Patent Blue VF

Degussa P-25 (75% anatase 25% rutile)
5 PC 500 (100% anatase)
Fast Green FCF
Patent Blue VF

29

2 Fast
3
20 nm Hombikat UV-100 (100% anatase)
5-10 nm
Flombikat UV-100
DeSussa P-25

Bizani [40] 2 Cibacron
Red FNR Cibacron Yellow FN2R
2 Degussa P-25
Flombikat UV-100 Degussa P-25
100 Flombikat UV-100
50 Hombikat UV-100 Degussa P-25
1

pH
pH



lamamornphan [41]
3 ( )
180
2.11.2
Mahmoodi [42]
2b (AG25) direct red 23 (DR23)
AG25

pH
(-NH2)
-NH;

Annadurai [43]

DR23 0.5
pH =2

30

(:1:2)

acid green



2.11.3

Zubieta

methylene blue (MB)

( 280

TioZxhit A

)

MB

[44]

Tioxhit B (

Ti0Zhit B

MB

31

benzopurpurin (BP)
2 Tio2chit A
46.76 )
Ti (IV) Isopropoxide
(hydrothermal treatment)

48

TioZhit A

BP
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