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¥ 1. GPC/SEC &vi9] AH8 HH &%

Folo) 57 #HAex(0)
dichloromethane 20
chloroform 40
THF 45
pyrrolidone 60
toluene 75
M-methyl pyrrolidone 85
N.N’-dimethylformamide 85
N,N’-dimethylacetamide 85
o-xylene 90~110
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DMSO 100
o-dichlorobenzene 125~145
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1,2,4-trichlorobenzene 130~145
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ZAG 20| 8 L PEE HEEE nokd Aol dual
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H 2. ou)vhA] ai-abise] GPC/SEC #-41 =4

Polymer Solvent T(’[ij dﬂ% Polymer ' Solvent ‘ (;Pg at
|
ABS o N.N-Dimethylformamide " Pol\dextums i - Water T Ty
Alkyd resins Tetrahydrofuran | 350 I’()I)Lsters N.N-Dimethylformanude 81
Asphalt® Trichlorohenzene 135 . ,m- Cresol ‘ 100
Asphaltenes? : Trichlorobenzene 135 ‘; J Hexafluorotsopropanot ; 40
Buna N 1'!‘(>1L|cn(‘ : 80 || Polyethylene \ Trichlorobenzene ; 135
Carboxymethylcellulose water i 80 | 1 o-Dichlorobenzene ' 140
Cellulose™ Dimethylsulphoxide ‘ 80 |! Polvethviene oxide "Water 70
Cellulose esters Tetrahydrofuran 35 ’ Polyethylene ;
Coalliquids® Trichlorobenzene 135 \ terephthalate - NN-Dimethylformamide R0
Coal tar Trichlorobenzene ; 135! m-Cresal 100
Elastomers Toluene l 30 Hexafluoroisopropanol 40
Epoxy resins! Tetrahydrofuran } 35 ‘ Polyglycols i Water At
EPDM Trichlorobenzene i 135 i| Polyisoprene Toluene 30
EPR Trichlorobenzene ‘ 135 || Polymethyimethacrylate Tetrahvdrofuran 35
Gelatins?  Water 1 80| Polyolefing o-Dichlorobenzene 140
; Dimethylsulphoxide | ) i’ Trichlorobenzene | 135
Hot melt adhesives Trichlorobenzene ;r ’ >olyolefin copolymers o-Dichlorobenzene 140
Lignins® Tetrahydrofuran \ " Trichlorobenzene 135
! Dimethylsulphoxide 30 * Polypropylene o-Dichlorobenzene 135
Water ‘ 80 Trichlorobenzene 135
Melamine . Hexafluoroisopropanol , 40 Polysaccharides Water w0
Nylon | m-Cresol | 100 | : Dimethylsulphoxide RO
j Hexafluoroisopropanol 4()‘ Polystyrene Tetrahydrofuran B
Paper pulp” ; Dimethylsulphoxide ;’ 80 ]i Polyurethanes ‘ N.N-Dimethylformamide 100
\ Water \ | Polyvinylacetate Tetrahydrofuran 17
Trichlorobenzene 1 ;5 Polwmvld]mhol Water &C
Pitch? Trichlorobenzene 135 Poly\m_\ chloride Tetrahvdrofuran 3
Phenolic resins! } Tetrahydrofuran 35 1\ Polyvinyiidene N.N-Dimethylacetamide 106
Phenolics" Tetrahvdrofuran i 5 i Polyvinylpyrrolidone Water 80
Photoresists Tetrahydrofuran ‘ 35 N-Methylpyrrolidone tal
¢ N.N-Dimethylformamide | ) | SBR Toluene | 8
i m-Cresol | 100 | Silicones Tetrahvdrofuran ‘ 35
Polyacrylamides i Water \ 85 }‘ Toluene : 80
Polyacrylates : Water i 80 | SBR Toluene | 80
‘ N.N-Dimethylformamide ‘ 100 “ Silicones " Tetrahydrofuran I 35
Polyacrylic acid | Water ‘ 80 | ‘ Toluene 80
Polyacrylonitrile \ N.N-Dimethylformamide 100 J, Starch® W_”["r ) 80
Polyamides I m-Cresol 100 | Dimethylsulphoxide &)
1 Hexafluoroisopropanol 40| NN-Dimethylformamide 100
Polybutadiene "Toluene : I' Urea-formaldehyde resins Hexafluoraisopropanal 40
Polybutadiene Viton Tetrahydrofuran 35
carboxvlated { Tetrahydrofuran : 35 Toluene 80
Polycarbonate Tetrahydrofuran i 35 i Waxes : Trichlorobenzene 35
| i Waxes, microcrystalline ‘Trighlirﬂ)cn’zim;r o 135
I=cell path length 24
c=Rol Em 1) Chromophoric group®] 3o we} Rl {d& 7w}
@A 3744 el UV-Vis 62717k Ahgsla gldh, 10~504 ool & (him 2 gk,
D w4 3 UV-Vis 4&7] 2) @EE AE704 AY gl £ol9) peak/} -}

2) A% 7hd abg UV-Vis 4% 7]

3) Diode-array UV-Vis
Algze] AA UV-Vis spectrum< A3
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1) Chromophoric groupe] gl Al3: 7228 4 ¢

=y

2) UVel stah# whe-g sk Mg 2 $9lile AME3
gttt
3) @7k 01449 F% groupo] UAL FFAAY se-

quence length 2 conformationo] ¢J3kg wh=t},

oM AFTA Fo] SEC-RI &= UV 55 #E7] A
28l @A R A A5 33 A7) o] grog Ha
HazvEadg Z‘“E‘fﬂui 2R BRI G 5
ok A Bagg AE) gid e e AR &
= EdzA 7t 85 —r“]"“ g s AAGHe] ga
3}, oW BEEAL EA Alge} 38ty z4jo] o}
of kA%, W& A% 118X Fajth, & 30 Al#EE 2 9l
© AEA BF BHES dAsIeY Fushy] wigd,
Polystyrene 3% H3 9o GPC/SEC ¥4 Ay} gojx]&=
AZWTE1I9] o & 28] 5 YehiATh

3.3.3 Viscometer & 7|

TR AE7I7F A= f9he @S viscometer 7

B 3. GPC Calibration Standards

D

Polymer standard l Vendor source

Organic standards

Polystyrene Waters, PL
Polypropylene Glycol(PPG) Waters
Poly (methylmethacrylate) Waters, PL
Poly(alkylmethacrylate) PL
Polyisoprene Waters, PL
Polybutadiene Waters
Polytetrahydrofuran Waters
Poly (¢-butylvinylketone) PL

Poly (vinylchloride) PL

Poly (isobutylene) PL
Polyethylene PL
Polycarbonate PL
Water-soluble standards

Pullutan Waters
Polyethyleneoxide-high MW Waters, PL
Polyethylene Glycol-low MW Waters
Polyacrylic acid Waters
Poly(methacrylic acid) Waters
Poly(styrenesulfonate) Waters
2| E}

Highly tactic poly(alkylmethacrylates)

-100% isotactic, syndiotactic PL
Deutrated polystyrene PL
Deutrated polycarbonate PL
End group functionalizd polymer

-UV-, 2H-, BC-labelled

Block copolymers(tailor-made) PL
Star polymers(tailor-made) PL

28 5. Polystyrene ¥ &

Note 1) Waters : Waters Chromatography div., Millipore Corp., Mi-

lipore, MA, USA

PL : Polymer Laboratories Ltd., Amherst, MA, U.S. A(manuf. by Po-

lymer Standard Service, Mainz, Germany)
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Columns: Phenoge 10, 105K 104, 1028
Dimensions: 300 x 78mm

Solvent: THF Sample:

Flow Rate: 10 mi/min 1. 1.560.000 MW

D 2. 260,000 MW

Injection Volume: |w ut QZS% wiv 3 94,000 MW

Tempersturs: Ambient 4 30.000 MW
] 6.100 MW
[} 845 MW
7 146 MW

Fe] SEC AzvfE 1.

2712 55 74279 on-lineo 2 A3t A g2 B9}
IFHE=E FAlo| AAS} I universal calibration curve
oz AURARE THezH ag & Utk

GPC/SEC Alz=ld] ALMEEl+ on-line A&72+ 1972
J A, 0. Ouano'ol 98] %208 319kd capillary vis-
cometer?} 20| Qlt}, FHF Ygle AlE £Yo] AAT
&0 8 capillaryE T3 ¥ A7ie fH AslEHE
Poiseuille®] Aol m}et &4 e & 3ke Aot @R
TN AFHE=E o3 go) Aakdr

[n]% (1/C) In(ny/ny) =(1/C) In(AP/AP)  (6)
C,=mH/(ZA) : RI (M

AZ72 R dojA,
o71A, [n];=slice i 1{ H=
C;=slice i9] &9 5%
n=A8&H(HZ 1) T £48(HA} o) 9 &
X} Hw
AP= A5 8H(HA )9} &F8ul(H=} o) 9]
caplllary T of A7l 738t oy
TYHE A8 F4F
H ZAE& AE7)ds a2rtEY ) slice
ig] Fo]
A;=slice 1 52 HA
Capillary viscometer &7+ {4 @WidulE 4"
Hslo] q17}ste] HEglol= oW A|7ho] Ao} 19833
M. Haneynoﬂ ol#] 28l 63} o] Whitestone Bridge 2}
FAMgE &A1& 713 differential viscometer7} IQTER 0.
o, Viscotek Corp. o|¢]8] GPC/SECS] on-line 3&7|=
AEEIUTh 2% oy AFEE sdse dxle) wet
Viscotek Corp. 2] Relative viscometer(1987:3), 2 Wa-
ters ChromatographyAte] Waters GPC Model 150CV
(1989 " 5 371K mello] Al#sin Uk, 3 7o) Wa-

Polymer Science and Technology Vol. 5, No. 1, February 1994



oPT2
B
i
n: [
GPC Coturnn
} npn - W'“'i)
L1 .
/
R!lvaclwlol

a7 6. Viscotek Model 150R Differential  viscometer! Viscotek
Corp.y el 7] 719 1.

ters GPC 150CV Al7se] 9171 wb 218 el gdvk Dif-
ferential viscometer- o838k 1134 8ol yiof =
HPEO- ASTM DD5225-920 el vlo] gl
Viscometer/RI dual 1% 7]/} 251 GPC/SEC:: o] &
ghod #-A%l GPC/SEC Airivpyi o) o it &l gof] u}
ehfigl oy, Viscometer 71<&7]/} witabel Ailof vk
he ok duh of V1A g Akt Al galo) alf
ol wal M pie] 7idlo) Rl ;ug $io] universal

calibration curve WHo & 1Al A Eapek(true M.

i -

Viscomerer
Cepillary Rl
Waste

% 7. Waters GPC Model 150CVe] /] 7] 14

Sample: Polybutodiene

Column: Shodex A-BOM/S Linear {2i
Mobile phase: Tolyene

Flow rate: 1 mi/min

Injection volume: 200 i n 0 0. 1% [v/+] soluton
Temperature: 75°C
Detection: Reltachve index/viscomelry
Rt =
Visc ~
~—
T T T T —
10 12 14 16 8

Relention Time {minules)

g 8. SEC-Viscometer/Rl A1 Atdof 2] 3F polybutadiene 2] SEC

Azuby o,

DEXDSD Jim 4538 135 1994 29

WO, M3 8 4= el
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