Nsnsyinmd
2.1
(colloids) (suspensians)
<109 (
10'9- 106 (1
> 10'6 (
211 (Silver forms)
(charged particles)
(positive charge)
2
1

Spectrophotometer, AAY)

(

(solution)

- 1000 )
1000 )

(ions)

(silver  concentration)

(Atomic  Absorption

Selective Electrode, 1SE)



2111

2112

hsl

75-99 %

(silver atoms)

5-200

(Silver ions)

Ag"

ISE

125 %

(pure - colloia)

3
3900

IKi] 4dD5s1

0.288

0.1

>10 *

AAS

(Tyndall effect)



2113 (charged particles)

(slipping plane)
(zeta potential) slipping plane
( tern layer)

(diffuse)
-35 45
-50
212
€ )
2.14
2.13
2 (condensation)
(dispersion)
(laser ablation)
2131
(sver ) (A (A7)
( )

Ag + e Ag°



Ag+

(electrostatic) n
il Ag+ (surfactant)
Ag+
Ag° Ag+
. Ag°
Ag° i

2.1

( Tyndall Effect)

(lon Selective Electrode)
Atomic Absorption Spectrophotometer

(Spectrophotometer)



21311 (laser ablation)

(Surface enhanced Raman scattering, SERS)

SERS
30-40
(chlorides)
( rfactants) W.C.Bell
!
TEM 28.4
420
5.4 400
21312 (The reduction by the action of ultrasound)
(dispersion) (condensation)
(hydroxyl radicals)
(organic radicals)
(silver salt) ( rfactant)
200 kHz 1343

21313 (The reduction by the action of gamma radiation)



(hydrated electrons)
(OH radicals)®

(
)
, (defect?
1
(2-propanol)
21314 (The reduction by the action of uv radiation)
Henglein A.I1
(Mercury discharge lamph
( AgC104 (acetone) - (2-propanol)
(polymeric stabilizers) (polyethyleneimine),
(sodium  polyphosphate), (sodium  polyacrylate)
(polyvinylpyrrolidone)
(2-propanol) (Ketyl radicals)®
1 (Acetophenon),
(benzophenon) (ascorbic acid)
(photosensitive agent)n
(polyelectrolyte multilayer)® (substrate)
G. A. Gaddy m
(crosslink™ (PVA)N (PAA)



350 (350 nm photons)
(olutaraldehyde)
5
430 1
(Ag3) 280
' 1 (dliffasion)il (coalescence)
21315 (The reduction by inorganic agents)
(sodium borohydride,
NaBH4) Creighton
( rface enhanced Raman Scattering)
10'3 mol/dm3 25
(NaBH4)
( -factants)
(NaHCOj) (2) D,0

Schneider

(ascorbic  acid)
(weaker reducing agents)
(nuclei)
(hydrazine), (hydrogen), (hydrogen peroxide)

J-Woon i
(Cellulose  Acetate Polymer)

- (2-methoxyethanol)
(fume hood) 15



200°c ( )
(electrostatic) (acetate  groups)!
1
(weak interaction)
95% Tg
(Tg  glass transition temperature
i
(cross-linking - reagent)1t
414°
2AGNO3  -memememeememenee ) 2Ag+2N02+02
A
100°c
150°
(too torr-150 psi)
120° 10%
20-30 ( 120% 150 psi 4 ) 1 1
20% 90-200 ( 150 psi
150° 8 )
21
21316 (The reduction by organic reducing agents)
(citrate) Lee-Meisel (
SERS) (trisodium citrate) 1% 10
90 mg 500 1
12
(polydisperse)
60-80 21

(nuclei)



21
3) 10wt% b) 20 Wi%h
Tollen reagent (aldehyes)
(ammonium - complex)
(formaldehyde) ', (sorhital) 20-50
(vinylalcohol)
(N-vinylpyrrolidone copolymer)!
37
~ 15 DMF
(N,N-dimethylformamice), (dimethylsulfoxidle) - (2-propanol)
20
Jian Liu 8
(macrocyclic thiol) 4
- (perthiolated  P'CD), éfcperthiolated — cavitand),
- (monothiolated P'CD) (toluenethiol)

(N,N-dimethylformamide, DMF)

(visible spectrophotometer)



(photon correlation spectroscopic)

38-82
DMF
Li Guoping n
PVP poly(N-vinyl-2-pyrrolicione
) (AINO))
80 °c
(TEM)
PVP
(protective agent)
01 5
5 1
PVP PVP - AgNOj
23 TEM
L( b2 ( cos( do ( 3
:) 1

(functional group)

(dencritic)

( "l-visible  spectroscopy),

(electron diffraction image)
1
PVPIAQNQ; = 1
PVP
PVP
22

PVP 01
(peak”

PVPIANG]  ( 3)
a,b c



) 0 , (irregular)

, 10
24
|
30 T T T T v T
: n(PVPfAQNO,)=2/1

28, - n(PYP/AgNO,)=3/

: n(PVP/AgGNG,)=1/2
s == n(PVP/AGNO =1/

=
2 i

10 :
0.5 - N i -

300 o 500 Y 700 " soo

Wave length fnm
22
21,31, 12 11
1 1
pH 518
430
(red shift)
25

( ) PVP

14



60

a
[Ag(S0333
(hydroguinonemonosulfonate)
170-700
(2-propanol)I
(AgNO3
Nafion
14

23

0)
PVP
Kvitek Libor
Z-Y. Huang i1
2.2
TEM PVP/AgN03

(9L( B2 go5( 90 ( 03



25

Intensity

=== 10min
=== 30min
~iassS0min

60min
——70min

500 o0

Wave length / nm

¢) 60

a) 2

16



I

22
Henglein A AgC104 WV acetone 7nm
2-propanol
polyethylenimine
sodiumpolyphosphate
sodium polyacrylate
polyvinylpyrrolidone
Ji-Woon AgNOj h2 Cellulose acetate film ~ 10wt%AgN03  20-30 nm
2-methoxyethanol 20 wi%AgN03  90-200 nm
Li Guoping ~ AgNQ;j ethanol PVP dendrite < 150 nm
methanol n2
Kvitek Libor  AgNO] Na2 03 170-700 nm
(HQS)
Z-YHuang  AgNOj 2-propanol - Nafion 74
Jian Liu AgNOj macrocyclicthiol 38-82 nm
(DMF)
GAGaddy  AgNO3 350 nm- PVA-PAA crosslink 5nm
photon
2132
21421 SERS  SERRS

( rface enhanced Raman
spectroscopy) ( rface enhanced



resonance Raman spectroscopy)

2.14.2.2 (catalyst)

(ethylene oxide)
(ethylene)

21423, (The use of silver particles in
SEnsorics)

( rface plasmon resonance, SPR)
(peak absorption wavelength, X

(sensor”® SPR

21424 (Antimicrobial activity of colloid silver)



19

19
20 (micrabiology)
1 1-10
2.2 (polyelectrolyte) &l
(macroion)
(counterions) 1
(sodium polystyrene sulfonate)
(poly(diallyldimethylamonium  chloride),  poly-
DADMAC, PDADMAC) 2.6
0-14
(polyacrylic acid) (polyethylene
iming)|
2.1
a)  AsCHp—-CH~
$05™Na*
b) ~ CH, CHa ~
\ y
CH—(l:H
(I:Hz CH2
N oas
VRN
H3C CH3
2.6 a) (sodium polystyrene sulfonate)

b) (poly(diallyldimethylammoniumchloride))



a) ~~CHy - CHN —~ N CH?—€H'V/ + H+
CooH coo"
bI'V/ CH2-CH 2-NH'>A+ H20 = : N CH2-CH 2- +\H2 "-" + DH"
2.1
(
(pH >14) ,
(pH 0-14) ((H)
(polyampholytes)
diallylamine copolymer)
CH—— CH—CH; CH, T
| l l
TCOOH COOH
2.8 (polyampholyte)

pH 4
(isoelectric point)

2.3

20

(maleic acid-
2.8



I «

21

2.3

Anionic and cationic polysaccharides and polysaccharidic derivatives
Nucleic acids

Gelatin

Lignosulfonic acids

Polyacrylic and polymethacrylic acid and its copolymers
Maleic acid anhydride copolymers

Polystyrene sulfonic acid

Polyethylene imine

Polyamines and polyamidamines

lonenes

Poly(diallyldimethylammonium chloride)

Homo-and copolymers of cationic acrylic acid esters

24

—C00 -N IV

—CssA

— 0503 =NH #
-5 0 3- —nrdt
—070 2-

(polymerization)
(polycondensation) (polyaddition)

) (anionic  polysaccharides)

(starch”



22

2.4
(sulfonate)
(sulfatehalf-ester)tl

2.9 2
(integral) , Apendant)l

2.6 PDADMAC
(iodide)

g ~CH2— CHo—NH-~
b)  ~CH—CH-

NH:

2.9 2 a) (integral) ) Apendant)



23

221

2211 -4- (Poly(4-styrenesulfonic-co-maleic acid, sodium
salt))
(Copolymer)d
210
211

CH,—CH ] [ CH—CH
X

oor er

@
SO3 Na

2.10



24

—L‘H,—CHH J:H—o

COONaTIOONa

i

L

211

2212

PMA

Copolymer

PMA

2.12

(Poly(methacrylic acid, sodium salt))
(PMA)

212

PMA



25

2.2.1.3 Alginate

(Laminaria)
2 a-L-guluronate p-D-manunuronate
Alginate
Alginate
Alginate ,
Alginate
Alginate
Alginate Alginate
Alginate

ooc p -D-mannuronate
= H (alginic acid)
R = Na (sodium alginate)

a-L-guluronate

213 Alginate
23

231 (Scaning electron microscope, SEM)[&

SEM 214
(Scan)



26

(cathode-ray tube, CRT)

TEM
SEM
SEM 2 3
3 10
(100 )
EW’E’_TS_I
L[ =]
Magnetic IGT;D ; D i
Scan mnqﬁ Mag. control s:"mr c::m
B0 Dxlo o CRT
Rt —ﬁ_ = Collector ]
Amgplifier
2.14 (SEM)
2.3.2 (Transmission electron microscope, TEM)"&
(notential voltage)
X = vi50/F



2.15
(condenser lens) 2

(objective lens)
(plane of intermediate aperture) (projector lens)
(fluorescent screen)

(photographic plate) TEM

TEM

5SS Condenser lens 1

EBSSY Condenser lens 2

Specimen
i lens
~o=ybere Back focal plane of obj.

ey —_ image plane of obj. and
plane of inter, aperture

Projector lens 1, P,

BN Projector lens 2

Fluorescent screen

Photographic plate

2.15



28

2.33 ' (UV-vis spectroscopy ~ Ultraviolet and Visible
Spectroscopy) 1L
(ensitive)
190-800
(organic compound) (complex compound)

(inorganic compound)

(continuous beam of radiation)

(absorption spectrum)

(ground - state) (excited
state)
430
2.16
funuiaueg lululnsunnef wwadilansdone
wienmnugy
aMuLIeEu
‘ fmod
\
i uATUN
wdoniufin
) (REPRNE W 1030 3BurLuszULN
NYYIMURSUISNIRKR

2.16



2.34

29

, (conjugated system)

1
(scan)
(Amw 2.17
(peak) B l- 1
;
1.204 ‘r
1.00
A 0.80
0.604 A J
0.40 C
0 3000 4000 5000 6000 800.0
A (nm)
2.17

(Thermogravimetric Analysis, TGA)'&

(decomposition) (oxidation)



30

(vaporization)
(melting) (crystallization)
(thermal stability)
(physicochemical)
TG
(mass change, Am) 2.18 Tl
procedural  decomposition  temperature (onset)
Tf  final temperature 1
o n
2 E
f ot ]
é E T ‘
-l@r FI! ton itervel 4
Temperature /K
2.8 TG (single-stage)
(the international  Standard
Organization, 1 0) 2.19 A,
BI
C
A, B, TG (- mid-point)ii

MLL="[(ms-mB)/ms] X 100

M2 = [(mAmB)/ ms] X 100



ML

3l

(the rate of mass loss)

ML2
Ms 1
Mgt 1
ma 2
M B2 2
My = [(mg - mgq)/mg] x 100
M, 5 = [(mas - Mgo)ime] x 100
mg A1
C A
%'s.==ﬁ ! 2
g v B4
-+
o
- c
5 2
@
(-}
= B2
o)
Mgy '
Tat Tc1 Ty Ta2 Te2 Te2
Temperature /K
2.19 TG (multi-stage)
derivative TG curve DTG
(dm/dT) 2.20
TG ' DTG

DTG



T~C

2.20

24

( rface Plasmon Resonance)

1 rods

(Light source)™
2

241

( ear-visible light)
(near-infrared light)

(visible

light)

DTG

cones

32



3 UV'C 200-280
UV'B 280-320
UV'A 320-400
400-700 m.
700-1000 49-50
400-430
430-460
460-500
500-530
530-570
570-590
590-620
620-700
24.2
2421 1 *Mncandescence)
2422 (Tungsten Filament Lamp)

25,40 60



2423

2424

2425

400-700

(Tungsten-Halogen Lamp)

AFluorescence Lamp)

(Xenon Arc Lamp)

1
CIE D65(

)

34
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