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E 1. GPC/SEC Analyses Using Mw-Sensitive Detectors

: 1)
GPC/SEC system : Infogmatlon content
Primary? Secondary
Regular SEC MWD
Regular SEC-LALLS MWD
-MALLS MWD RGD
-DV VD MWD, RGD,
Copolymer Mn
Regular SEC-DV/LS IVD, MWD, RGD | Copolymer Mn

U : MWD =molecular weight distribution, RGD =radius of gyration
distribution, IVD =intrinsic viscosity distribution.

! High precision and accuracy, insensitive to SEC operation varia-
bles, requires no SEC-MW or universal calibration.
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Principles and Application of GPC/SEC
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38 1. Three differential weight distribution curves corresponding
to identical{Mn), {Mw) and {Mz).

GPC/SEC7H Ak vl5e Wholeh, =4 Be 24
S8 50| 7171 AZZAL=9] application noteo] XKoo
Ak, & HolMe o)Folld RrR A&A & 484
2] Eo|jt SEC £4) A9} o§H71A] architecture
e 28R, FFEA (copolymer) B ArHAS)
SEC 4o thet #2e] £4 2 58 ol jske] 7]
i

4.1.1 IEXQ| BAIY W BAY 2%

WA nExlel $AF X0 s Ao olsirt B
83t nEAe] AoEAEe 7129 osmometryi} li-
ght scattering®l Sl 9j3le 4 HF EAF((Mn))}
FF W 2AH(Mw)) S 238 & gt 284 o=
EXH AYsE polydispersity((Mw)/{Mn)) & &3
A E320) g A gko] HA 3@k O3 1914 B
FRo] L (Mmy, Mw)ae 7IAE 18R A5t
JeA7 1A $AF X 348 74 4 9ok 3 polydispe-
rsitye 448 XA veh tail 3501} multimo-
dal B3l disiyEe #E3x] £t Jeuz Yyud
IEA; characterizationg ${8)4}= GPC/SECe] 9)3F
SEC chromatogramo] yt=A] @ g},

4.1.2 X} Calibration ahH

GPC/SEC ¥2)7lee 44 4% 3712 Feshe R
o] ol e e] H& =7](hydrodynamic vo-
lume) ol whe} E)3i7IdjEo] Fag EABS AR
AAME BE LEAEZ 2§ calibrationo] P83},
GPC/SEC A)2=¥9] calibration %88 A4 471x)2 Uy
ot}

1) Narrow polydispersity standard calibration

2) Broad standard calibration

3) Universal calibration

4) On-line =} &34

4.1.2.1 Narrow polydispersity standard calibration

LEA AES} 22 83ty Be)F 728 7HAE mo-

R
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NEXYED J1E A5H 25 19949 49

MW — CALIBRATION

,
‘

POLYSTYRENE
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LOG M

POLY (PHMA)
—_———

-~

I POLY (ISOPRENE)

—_—
POLY (THF)
—_—
N : . : s .
6 ? 8 ]

RETENTION YOLUME, ML,

28 2. Molecular weight calibration.

nodisperse EFEA(RE (Mw)/{(Mn){1.06)& A}&-3}
of 2z} SEC 8-&%v]of s|3she Ealgkol| gk MW-calib-
ration curveE 3= 714 4ukEgQ) whHoloh, MW-cali-
bration 248 &3} 28 polynomiald]o g A& 4 ¢

o,
log M=A+B(V) +C(V,)2+D(V )3+

7|4, M=molecular wieght
Vezretehtion volume

1252 fFEe] gE 3¢ dztel MW-calibration curve
E Y 29} Zo] uj¢ thzoh! A4 oirie) nEa}e
GPC/SEC E4ol| M= Algs} 2e 729 AL 7HRe
BEEES 3717} ojgi ¢ oz MW-calibration® 18
a7t g,

4.1.2.2 Broad standard calibration

4% FE(MWD)E 93 e 82Edo} g2 &
WEAF EAel o3 Mn), Mwiate g3gle
broad ¥ EFEAL AFE3le] 7t §E R0 U BALe
9] calibration curve S A= upHolch 274 Linear calibra-
tion curve -89 o H7}A] WE £33 AAo) 2]
## 9] MW calibration curve® #i=t}, o] o] narrow
BFEH 93 ZY calibrationo] Bash}, o] whx
Algst vid B84, 33y 72 2 uj5g MWDE 7}
71 Broad standard& A}g-sfjo} sic},

4.1.2.3 Universal calibration

Benoit” 5o A|tgt £AFH RAHEY FM - [n])
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8 3. Intrinsic viscosity[n] calibration.

UNIVERSAL
POLYSTYRENE
1k — e
POLY (PHMA)
o D
sl POLY (ESOPRENE)
——
= 5 POLY (THF)
: —_—
= st
[
0 5
[w)
-t
Ik

6 7 8
RETENTION VOULUME, NL.

%]

28] 4. Universal calibration.

o] LA} FEolv} 7+ #AIgle] GPC/SEC #&] #4
ol 4] universal ¢Ix}QlS o] &&= wWhHolt}, 2 on-line
viscometer®] 23 o2 H7 AFHEE 2 5 glon
2 W 83

33| 29} 23] 304 Ho]%o] MW-calibration <-4 =}
I3 =-calibration F4L 1Rz} FHdue} 24 g=
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1x10°7

1x10°6 |-

1x10°5

MW and [n]

121074 o

1000..: - - 4.
19 28 a s 27 29 3

Retention volume

2@ 5. Mw and intrinsic viscosity[n] s. retention volume for poly-
styrene 706 by SEC-DV/MALLS.

o 5 F4& Rol £2%ul(Ve) vs. log([n] - M)-g
plot3ta 13} 49} Zo] 38R f¥ol} Rk T
&Y calibration 344, £ universal calibrationg A
t}. Ouano® Sl 98} universal AYNAE 5 P &2
g AMEFE [n] - Mno] F33 ZAog IdA o,
Universal calibration curve ZAA] 182} &-H9] F1zd)
og g Fosfor gt

IEA A8 2 #FE3e] Mark-Houwink 444, K9}
aghS 41 7$-ol% universal calibration ¥gol 2]
3 A g B RXE T £ QU o) v e o
2ot 22 §rolA Alg 2 BFEAY K9} aghs Yolok
sk, 28y BEREAN A5 K9} aghe Al Exjao)
NE Higd Woln] Bxigel] wle) g@atd 4 genw
FE 93,

4.1.2.4 On-line £X1 Z5H

7t BERIoAe] BAEgS AY 2she el
On-line light scattering(LS) A&7|2 71538} 28u
B ZAd de3 49 A89 dn/dc(specific ref-
ractive index increment) & AAR3h= FA9} ¥l 9]
noise & A2 of}go] Bol F5A S} AT B
Ao A% ZAde 4% 4 ¢k, vy oz SEC-
LALLS A=¥l& Alg gohule] BE YAlo) o} w17t
sttt SEC-MALLS A|~%l9] 3¢ E4E ¢ & izt
stAgt, 3% SoA ®o| 10%g/mol o)ate] A ¥z}
Ae A8 B S0l oYty H s SEC-RA-
LLS/DV triple 7% 7] A]2=(Viscotek Co., U. S. A.)
£ o]83hd 33 60 Uehd uls} 2] 10%g/mol |3}
AEAF7R] ZF o) 7Hssioba g8 A gk

4.2 X|€4 X9 GPC/SEC &4

A8+ (organic soluble) 1#-=}e] F3F3 GPC/SEC &
4 gufol 5o #@sir= AH GPC/SEC 2419] )9}
& (DA gle H 20] YgEo] girh. 284 AJge
SEC guiol] ¢txd3] oot gir}, A4 mEAL9] A4
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£ RedN QANF Selokds AT dleh. §9)
57} e A9 SEC chromatogramol| A tailingd o] o
od 4 3tk

Polyolefin®] GPC/SEC EA e Ah2olxe] &&=
7} AL wormz 1 SEC A2¥E AMslY 1,2,4-
trichlorobenzene(TCB) &wjollA n&AHE AME-3lo
BAsich, Waters 150CVE AMg-3te] ¢1oA):= polyprop-
ylene¢] SEC chromatogram-2- 13| 7°i Vel 7 A
A% polyethylene(LDPE) 2] long-chain branching A=
£ on-line Viscometer AZ&7| AAHd] o8l 7} &2
ByoMe 14HEE FHoIA & 4 ok AAE
£2 v}&9 branched IEA B4 dgdth, TCB-

and MW for Sample Comparison

447+

1

B

Log{IV, Rg, of kiw) x10*

[t ] "
Retention Volume {ml) x10"

38 6. Mw, molecular size(Rg) and intrinsic viscosity[n] vs. rete-
ntion volume by SEC-DV/RALLS.

: . : —

B TCB, 135°C

4001 0.1% (wiv) solution
Uirsastyragel columns
(103, 104,105, 109 A)

1 mbrtiin

Visc

g
ho Reported Al Guan s SV R IR
Samypte v
AT
A op) 200 125 TR
m 8 (rr) 197 138
T T T T
2% 0 35 40 miin

Retention time, min

@l 7. SEC chromatogram of polypropylene.

130C SEC #4 z7.& 17 83} 72o] polyolefin £]dl|%
PEEK, EVA, coaltar, EPDM, PIB, hot melt adhesive
% waxe] 2Ho= 2ol b5t

GPC/SECo] eigh ¥A13 ¥-¥ol B8 Fu wEAel

IBX oot 71E A5 23 19949 49

VISCOTEK CORP, WAL 3,
Py 2 DO OV 204

L] Loy PE NS e
20.0
VISCOSITY CHAOMATOGRAM
16.0 e 11600 - 300, 500
Vs 1978 idlom) in 1CB at 130 C.
&
= 1.0 Potymers @t can be

resotved In TCB

000
a.00 16,0 24.0 32.0 0.0 48.0 56.0

KET VL

32} 8. SEC chromatogram of polyethylene.

150CV - Viscomeler Deteclor

Product -
Sample Performance THF, 35°C

40014 0.1% (wiV) solution

A Good - Standard Ulleaslyraget columms
B Good - Allerialo¥l {10, '?:;“:'(l’:;"o' A
[ Bad - Alternato #2

N

150CV - Ri Deteclor

Retention volume

% 9. SEC chromatogram of polyvinylchloride using viscometer/
RI detector.

Ve FRAEE dAEshe 88 4 ol 33 99 Y}
W PVCe] SEC chromatogram®ol2] 7}gAdo] 2o AL
Bt BApgko] oo nixEg HRo] e Aok, Di-
fferential viscometer H&7]& ARFES LHAR] F
o2 BIHE output-f #E32 2 RI detectorol] B]s)
Ak o] sl $AAE Bekalr|ol golsith

Polyamide 2] 7-9- m-cresol &1j& 2188l o 2
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(100T) 4] GPC/SEC BAL slaigtor} miz Algo)
7R o) da, 5o 89 A5 sAee u
dollA F4stdor sh= EA7F 9Act. SEC £uj2 He-
xafluoroisopropanol(HFIP) & AM-3H A& R21(407)
ol #4o] 7Fsalch, ® 2@ 109 2o] HFIP &mj= pol-
yamide 9}o|% melamine, PMMA, PET, polyketone,
urea-formaldehyde resino| % A&7)531c)

N, O, S 9458 43R T4 & 189 GPC
/SEC #Aejl= styrene-DVB ZAAE A}48 uj SEC
424 THFEtR= m-cresol, DMF, DMAc =
DMSO 89l AMS3l] e 2xoja BEXsl: Aol =
o ol2lg SALHE A we 34 12A RS0
A FEAN FFEAY partitionFHE 7}x| =2 SEC
chromatogramol| 4] bimodal £¥2 vehd 4 9t} ? o
&g A= 0.1 M o3} LiBr %+ LINO, 2 SEC&v o)
7Htezs sdddh. edg $3d o8 A€ poly

VISCOTEK Conp, AL 3.13 R 02/10/H 1% 22
FlLEnvE: [ i PET 3,000
5,00
VISCOSITY CHAOMATOGRAN
Sawple:  Puly lathylens-tareshtdalate)
4.00 Polymers thal can be
resoived in HFIP
Solvent:  HFIP K. 1 SATFAT) Motamine
Nyion 6
o 3.00 T toschet-Calomss Corperation Nylon 66
B e
B

SIGNAL MY

RET VOL

333 10. SEC chromatogram of PET with HFIP SEC solvent.

nV

Minutes

3% 11. SEC chromatogram of poly(AN-c0-2HEA) with DMF. (a)
without LiBr, (b) with 0.05M LiBr.
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1490 min,
REACTION TIME

b= <
2 <

ABABABA

205 min,
REACTION TIME

20 min.
REACTION TIME

T T N T T Il 1

~=— MOLECULAR WEIGHT

2% 12. SEC chromatogram for the reaction product of PPG and
excess TDI, A=TDI and B=PPG.

(acrylonitrile-co-2-hydroxyethylacrylate) 2=%9] Ul-
trastyragel*/DMF/50C SEC 24z 704 2ojx)= SEC
chromatogram-& 13| 110] Jehdt}, 0.05M LiBr&
DMFe| 7} of unimodal 2X& 7}7t}.

Epoxy, phenolics B+ urea resin % )%z}t aEz
o} Aol GPC/SEC #2)7} A#atg A¥o) wiztalr]
RIEZ 1% 2aE YSNAE reverse phase HPLCE
Washe Zlo] Fuh ol E 20 WatersAlol A 2Hsh=
ol A¥AEY HFF Bl EM2AL Yrhiaot’?

GPC/SEC ¥47)&2 182t 4 kinetics ATo%E
°l82 % itk Polyol# diisocyanate ZRE Aojz|=

B 2. GPC/SEC Selection Guide for Low MW Resins

Comment
Gradient LC using Nova-

Application |Solvent Column

d
Unsaturate THF | Shodex K | Pak Cis column also recom-
polyester
mended
Gradient LC using Nova-
Epoxy THF | Shodex K Pak Cig column also recom-

mended

Gradient LC using Nova-
Pak Cig column also recom-
mended

150C provide greater tem-
perature stability

Gradient HPLC also recom-
mended

Phenolics THF | Shodex K

Urea/For-

maldehyde DMF | Shodex KD

Additives THF | Shodex K
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30 min 50 min

Original
Epoxy

L1

33 13. Preparative GPC and SEC analysis of epoxy fractions(2.0 g
preparative run). prep column : Styragal 10°A, 57mm i. d.X 122 cm,
eluent . THF ; flow rate : 50mL/min ; detection : RI.

isocyanate terminated-polyurethane prepolymere] 34
oA, e diisocyanateE N-4-nitrobenzyl-n-propyla-
mine(PNBP) 2 blockingA)# #H& 715 & Eolx B
3% isocyanate groupg WEA|ZITE, 27 129} 3o
WhE-AIZbe] whE A4 E9] SEC chromatogram Zatz
B ANEE 2% diety weidsg Tl uke
kinetics& g}, 1

PEEK, polysulfone, polyimide®) precursor$) polya-
mic acid F engineering thermoplastic T¥-A}of = 2
Aol met RYEI) A Watee dvkHoz 14y
E2A Exge ZAsln Qul.  SEC-RI/Viscometer
dual H&7) A2gg AMg-slE Ze A7l mfYES
T8 4 900, universal calibration 2 o)gk
AT EA%F £¥o) W& branching =% o 4 g
r, 12,13

¥ #(preparative) GPC/SEC ¥-]7]&& olg3iw &
AA7)e) w2} e)(fractionation) st Q&Aoo e e
$2l #4 Y BN $AY 4 908 TRA cha-

IEXED Jla A 598 235 19949 49

3 a4 #84 183

K his I8z
Anionic Poly(acrylic acid-Na salt),
polyelectrolyte Poly(styrene sulfonate-Na salt)
Cationic Poly(ethyleneimine), Poly(vinylamine),
polyelectolyte NR,* contining esters of methacrylic acid”
Nonionic Poly(acrylamide), Poly(vinylpyridine),
polymer Poly(vinylalcohol), Poly(ethyleneglycol)

Copolymer with anio-
nic and cationic mo- | Poly(acrylamide)/(Polyacrylic acid)
nomer

Copolymer combined
with hydrophobic | Poly(vinylalcohol) /Poly(vinylacetate)
monomer

Natural & modified
polysaccharide

Xanthan, Pullulan

racterizationoll M wi9- {831t} 33 132 Epoxy resin
& £78 ZYoz 23 GPC/SEC B4 23s naz
oy, 14

43 24 DEXIQ GPC/SEC &4

T8 1A BAF BIS 24sk=u aqueous
SECE AHg-@ch ™10 A9l 84 TRAS E 30
Yeppgich.

584 182 $48 SEC AL 2N Aeirha) A4
nonionic 7} 2 $-|7} 220]™ polyelectrolytes, no-
nionic polymer, polysaccharide 2 protein?] GPC/SEC
B4 2kg5 7 gleh 1 Aqueous SECE Ade Tg=
Aol A5 A=A, H2o) W44 polyhydroxyl po-
lyacrylamide ¥9H-& 714 rigid ©+84 184 AL 24
A= AMg3 PL Aquagel-OHR(Polymer Laboratories,
Ltd., MA. U.S.A)7} 7/B25o] Aqueous SEC £4¢]
SEEES WIm Qo B

34 T84 11829 aqueous SEC £4& A4
£219) SEC #4134 #A3IT) eyt A3ke W ol
72k GPC/SEC ¥4olle A7) vl &dbol] o3k B
ofol] T3 e FAYA o) 93 derkA) 23} w3}
gz Folg awc?

4.3.1 Polyelectrolyte expansion &1}

SEC &vi] ion w7}t 2ol Hats 717 agz)
coilo] A9 void volumeWo A A3k Ao,

4.3.2 Ion inclusion ¥ 1}

LA AR GRS 7IxE Aele] 45wkt g3tz A
IE 2 polyelectrolytes] ¢J8) Z3A)9) pored] o]
© AEAF AEol A 8&5E o,

4.3.3 Ion exclusion &1}

23 FHAE A wu ge 9 e AsE AR
A 87} vhiste] JEE7)71 oJ@lYR §& 7] Lol
i B REE WolAe adolt), Agksxd wet &

159



dwydlogh

logM

28 14. Aqueous SEC chromatogram of various poly(vinyl alcohol),
colunm : PL Aquagel-OH ; eluent : water.

a
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[w]
[ ]
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=
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12 1 L 1 1 [l
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Vg /em3

38| 15. Universal calibration plot for PL aquagel-OH50 with water
as eluent : ([]) poly(ethylene oxide) and poly(ethylene glycol)
standards . (@) pulullan polysaccharide standard.

We gy,

o33 Z& F@71A 23 Ad= SEC Sujo) s AL
71ge a2 28 4 vk 22} aqueous SEC 470
e #4, Aass 2 Sue] Ao 938 Ho] wo
22 frojsfor g ®

160

HE 4. Mobile Phase Composition for SEC Separations with PL
Aquagel-OH

Eluent Polymer
0.25 M NaN03/0.25 M NaHzPOy|Polt(vinyl alcohol), Polysaccharide
0.5 M NaySO; Polyacrylamide, Xanthan
0.25 M NaCl/0.05 M NaH,PO, |Hydroxyethylcellulose

PL Aquagel-OHR ##-g AM8-3led &2]& poly(vinyl
alcohol) ] SEC chromatogram-$ 3] 149 vehigich
HEFZ2 24 poly(ethylene oxide), poly(ethylene gly-
co) ¥ pullulan polysaccharide® AMgala] oz
universal calibration curves 233 159} 7o) gl MAto)
Z AX e Bk SEC §vi2E 2o 0.25M NaNOy/
0.01 M NaH,PO, #As|d& 7139, derka) -84
AEA] aqueous SEC H4jo) ol AAL E 40
ehR AT

< SEC-DV Zi= SEC-LALLS A|2®e] 2]3}o] poly
(vinyl aicohol) o] BAlgs} 243 H¥E BAF Avx
uhE s o2

4.4 HoH2l GPC/SEC &4

& 79 GPC/SEC #el#4e 2o 7idg pore
2717t 23 Ago] ¥ AH(Waters Styragel HR, Ult-
rastyragel 100A, Shodex K, Phenogel 507, 100A )&
AR-3PE #1500 g/mol o)8}e] Ze BAiw 27} 7}
53ttt Tygon Tubingd] Aol Q& 7han) 4P
Waters Ultrastyragel 100A HdYPo g ¥3 SEC chro-
matogram& 33 169 Ve ick, 4

e BAE9] SEC Eel7t vtE2yA) ®ajd 18 17
7 Zo] GPC/SEC #-2]9) 28] AR Ala A2 e BxaA

- e Colyma:

Plasticizer Additive in 100A ULTRASTYRAGEL®

Tygon® Tubing Mobile Phase: Tetrahydrokuran
Flow Rate: 1.0 ml/min
Detection: Refractive Index, 8X
1. PVC (Polyviny! Chioride)
2. DOP (Dioctyl Phthalate)
3. DBP (Dibutyl Phthalcte)
4. DEP {Diethyl Phthalate)
5.DmpP”

1

Standard ~

£ —

ISample

< 12 min. -

23 16. SEC analysis of plasticizer additives in Tygon tubing.
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and internal standard
& /(MMAM)
Iy
s

2% 17. Combining SEC and HPLC to analyze residual monomer.

Systern One

Column:

103, 105 A ULTRASTYRAGEL™
Injection: 200 i 0.25% Somple

System Two
Column: ZBONDAPAK™ Cg
Injection: 10 14 GPC Effluent
Mobile Phose:

in Tetrghydrofuran Tetrahydrofuran: Water, 60:40
Mobile Phase: Flow Rate: 1.0 ml/min
Tetrohydrofuran Detection: UV 254 nm

Flow Rate: 1.0 ml/min
Detection: Refractive Index, 8X

System Two

=~

2% 18. Sequential analysis of polymer material containing additi-

ves,

Y SEC #2]¥F 43 94 == &4 HPLC el
ofF A4 £ ik, 37 189 Exjabo| fAFSH 2 Eajek
BEEES 7R e AEEdoM nEANEAS SECE
E4% chromatogram¥ $-2)5)%] g ARAF R0
YFE AL og 94 HPLCH) 93 #418 HPLC ch-
romatogram-& Jehpgct 1

TE 2] H7AEE GPC/SECE o] 8342 @ ult-
rasonico|t} microwave ¥E3= soxhlet 3&3x) 2 225}
HPLCe ojgte] 248 =1 ot 38| 199) HDPEY) A
F2 ¥ stabilizer& HPLC-UV detectorol] ¢)a] &5 2
7} ¥ojA)= HPLC chromatogram& YJER)QITH
& 1:1 cyclohexane/isopropanol(ultrasonic, micro-
wave) ¥Ex= 75 . 256 methylene chloride/cyclohexane(ul-
trasonic) & AM-3ttt

4.5 3 8# 2| GPC/SEC 24

%A (copolymer) = B3 BX9} 87 24 (com-

e

FTELZ

DEXDNED J)E A 5E 25 19944 49

position) 9] E-FUA(heterogeneity) & 7}hx]:= complex
AgAelet, FEEAY FAF B 2 B BRpg 23
2 SEC-DV A|x®le) 9]8} universal calibration "l o)
7V 881tk 2 SEC-LS Al28lo] s 2+ 8217
of w2t FFAY Ao gRA=z P dn/degte
D7l olH SRR FETHAY BAF 2o Ays}
2 gt

SEUA L) EAF 270 mE 24 BEXo) BE B4
FAYE A7 Rofolt}, GPC/SEC EAojx L2547k

€ 24 Wshs AN 2eE & % sixe gE A
Z71(RI% UV §) & A8l 2t £2 2oy #ad
Zztel 3 A7z R A 5 ok B2 o) diod-
arrary UV Z&7]8 AHE3le] 7 o)ide] the gaoA
3 4718 7Y FE Aok M & 24 A9E 97 9
e SFEA W9 7 G Beivt Sxe A B
7} F ol H#|sloof 3ln], g wgl s gejo sho),
B2A Poly(styrene-co-methylmethacrylate) 0] £& o
otk olmj TR FFFAM 24 £ X GPC/SEC A)
2§e] 22 Qe we} B2 m7]d) wel B2j" Rojn
2 2 Ao e F5EA 24 Wsls @) olath

< B5Tm9 FetE 24 RIS BAsi= wio s
liquid adsorption chromatographyE Ap4-31= Who] &
THIL QYE 2 et A4 mEA Srle] 548 W

&
4] (9:1 Cyclohexane/lsopropanol) -
A Neverse Phase Gradient
o Deteclion: 484 UV @ 254 nmm |

Y 2 ro

Y

oV

1878
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333 19. HPLC analysis of additives in HDPE.
23.6%AN

lie 8.6xAN

129

ae 1?2.8xAN 2.3xAN

L1}

7e
2 so
€ sa

4@

39

20

104

- 21 22 23 24 25 28 27
Time tmin,)

28] 20. Gradient HPLC chromatogram of poly(styrene-co-acryloni-
trile), column : polystyrene gel ; eluent : methanol/THF, 0% to
100% THF in 25 min ; detector : UV-254 nm.
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@ 21. MWD, intrinsic viscosity and branching degree analysis of
LDPE using SEC-DV system.
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Columns: Phenogel 104 Linear (600 x 78mm)
Dimensions: 300 x 78mm
Solvent: THF with 19 TEA Sample:
Fiow Rate: 1.3 mi/min poly (2vinylpyridine)
Detector: UV 268nm [005% - 0.25% (w/v)}
Injection Volume: 404l (0.2% wiv)
Temperature: Ambient
1. 2
+ — UNEAR PRECURSOR
2 — PROOUCT OF
AEACTION

EWTONWOL (130 M0 189 W0 70 wa
Chromatograms courtesy of Dr. William Toreki Ill

33 22. SEC chromatogram of cyclic polymer.
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