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Application of Fractionation Technique Based on Absorption

Chromatography in Polyolefin Characterization

DU Bin, CHEN Shang-tao, LI Rong-bo"

(PetroChina Petrochemical Research Institute s Beijing 102206, China)

Abstract: Liquid chromatography fractionation technique is a typical characterization method for efficiently deter-
mining the fine structure of polyolefin resins, which have complex chemical composition distribution and chain
structures, Compared with the widely used crystallization-based fractionation techniques, high temperature-tem-
perature gradient interaction chromatography (HT-TGIC), as a novel fractionation method, holds great advan-
tages in analyzing amorphous polyolefins, thus broadening the application of {ractionation techniques in polyole-
fin resins. In this paper, typical applications of HT-TGIC in the polyolefin characterization were demonstrated,
especially for low crystallinity/amorphous polyolefin resins that are limited by crystallization fractionation tech-
niques. And more information about bivariate chain structures of polyolefin could be revealed by TGIC coupled
with GPC technology. This could provide support and guidance for the development and design of new polyolefin
materials with excellent performance.
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Elution peak temperature of HT-TGIC ver-

sus TREF with octene content

A, WK, POE /0¥ TGIC iy FE W HZ —.
3011 /et b L T S 1

AR S S B HCT — AR ) BT AN [ R 3R
BURE R /1 L R SR R 20 /1- T
W T R R R 0 S LT B Ak R, DA SE HT-
TGIG 78 POE &8 b i i A . 3£ 1 %15k A B,
C CRFARE A7) = A 20 /1-E M I R vk &
FICGE 19 MO MMEE., B3 544 T/ILRY
FRPE W B (T (E W WBEIRE Ty (Ty =
Z;”'T’d HUM R T (T— Ly i

w; ZN],
VEMRE A L r (T /T 0 58 (FWHMD) 5 %
BEM Y & R, THAE LT 40 F &l b My, .
M\ .PDI BH Ty . Ty.r WiEHiA CCD LS
B, B3 BR,Tp Ty T FISRE RS BE 22 (8] ()
KRN, b Ty MR M e Rl -
Byre 1. 01 BRFT . U6 0 36 3R PR A B4 A R A 2 Y
51, B R RE AR COF M & g D, HT-TGIC
2k i EWHM 5 5% 97 38 e 3, U8 B bk vk e A 75
58, BB ) AR R R W A B LR RS
Pombi L, XM RER IR OEEARR
AT 58 B IR B . SR 20 LA By F 2 X0 B 7
SR I, A RO AT T A SR SR Y R %
FUZ . 3R BRI AR O B 1 O i 1) 2 S
HE (SCB) 23 8/ W Bk 78 1 58 6 T 1Y &0 e S
K I s a-olefin B0 A BELAS T 4 W B I B A0 T i I
BT . 3L R U O 0 ) B BB A AR A UL T T
BB M GE T 0T 23 52 L R AU g 4 AL R, B
il A SO i AR R R POE, KR 4+
BERY AL 22 40 43 2 A (CCD) i R 2 B — iy 31 38 LR

R LB TRIEREARER

Table 1 Data for ethylene-co-1-octene elastomers

Sample o/ (kg/m®) M, x10" PDI
Al 0. 908 8.7 2.4
A2 0. 902 8.8 2.4
A3 0. 902 5.8 2.3
Ad 0. 902 3.9 2.3
A5 0. 897 8.1 2.4
A6 0. 885 10.1 2.2
A7 0. 885 4.7 2.2
A8 0. 875 7.1 2.4
A9 0. 87 7.4 2.2
A10 0. 868 11. 8 2.1
All 0. 864 5.6 2.1
Al2 0. 857 12.8 2.2
B1 0. 882 9.1 2.7
B2 0. 882 5.5 2.7
B3 0. 902 7.9 2.7
B4 0. 902 4.9 2.7
C1 0. 868 10.5 2.2
C2 0. 868 9.6 2.2
C3 0. 868 6. 4 2.2
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Table 2 Data for ethylene-co-1-butene elastomers

Sample o/ (kg/m®) M, x10* PDI
D1 0. 885 6.8 2.4
D2 0. 862 9.8 2.2
El 0. 884 8.2 2.2
E2 0.872 5.9 2.1
E3 0. 87 9. 04 2.3
E4 0. 863 10. 5 2.1
F1 0. 893 6.5 2.2
F2 0. 87 7.3 2.2
F3 0. 864 7.4 2.2
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Figure 8 HT-TGIC profiles of OBC elastomers

&4 OBC FEMAY Schulz-Flory 43 i 24

Table 4 Distribution parameters for the OBC sample

] 5 B A AL R 0 W R 1 TGIC vk g i 5 %
R T B T8 B R UG P B A R
s TGIC W43 #1RB W B AR, Bk TGIC B3l &
FAF 2 BEAR 0 3R 0 A8 4 B8 X I ok Ah T
B HHEARMA L R IERIE LI T 2%
JE B 53 R FRARE
3.3 TGICEERGERBERIED N A
TGIC X TEHL (a PP) | [ B (s PP) A1 55 HL R
W GPPOIRAWHI A i 11 fr s, PP e
BF R T o PP 1T s PP Ok 78 5 5 A 40 85 3 4 5 [
fFE 24 58 B ke . TGIC 7641 S 4 B X iPP i
T 5 BT 2R W1, i PP 0% ik W BFE R BEAE 114 °C 2247 s
AIREIETE K A 45 il fE . F5 50 b, PP 7847 S5 4F
) R R B 5 CEF/TREF BT 69 Wk I i
(110~115 ‘COMEL, iPP & —Fh i L R4
Wi, 5 A 8 3 T HE Al AR A B XK S 3055 T
PR R 7R JE AR IR T SR T AR R . (R (PP 2
—BlA] G5 i R W AE X RIE BL R 2 S L R B
A AL WA FNE A %0 CEF 20 8 ) sPP 11

IE3E I B HE (mol Y0) o . N
! TGIC 5 CEF 5%} kR F IR G 45 i /W BEAL
Peak-1 137.3 1.8 \ ) .\ o
“ AT LA FH SF fife B 45 i BE AR Y s PP 1) o 0, JH: i
Peak-2 128.5 4.4 Wﬂ?ﬁﬁ%jﬂég%ﬂfﬁjﬁo
Peak-3 97.8 13. 4 y S N
“ - CEP) FE 59 1 17 00 00 55 e ik B
Pealct %00 1 PE I PP 1 5 1) 4 02 2 4% 5 19 . 245 i UL 1 7R 75
(@) —TGIC 140.2 °C (b) — TGIC 123.9°C
~144.0 °C
—CEF o —CEF
5 93.0°C 5
= 74.9 °C S /\ go.lc  942°C
—TREF 89.2 °C —TREF
73.9°C I\ 603°c 90.5°C
40 60 8 100 120 140 160 20 40 60 80 100 120 140 160
Temperature/°C Temperature/°C
(¢) — TGIC 1333°C
5 —CEF 77.1°C
N
o
40 60 8 100 120 140 160

Temperature/°C

9 Tk%hy(a) LLDPE, (b) VLDPE #il(c) LDPE # TGIC.CEF #il TREF 432 %} kb
Figure 9 Analyses of an industrial (a) LLDPE, (b) VLDPE and (¢) LDPE resin by TGIC, CEF and TREF techniques
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resin by TGIC techniques
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fractionation analysis
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Figure 17 2D contour plots for a series of ethylene-octene copolymers with different octene contents
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