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Development of High Temperature Gel Permeation Chromatograph
HLC-8121GPC/HT

Gen-ichi UEMATSU
Toru SATOH

A high temperature gel permeation chromatograpg HLC-8121GPC/HT has been developed, which is

designed on the concept of stable analysis, high sensitive detection, and reduction of starting time,

with special emphasis on safety. New mechanisms and multiple guard systems has been adopted as the

measures against organic solvent leakage, unusual temperature rising, and static electricity so that the

machine system can be stopped whenever any trouble may happen. To realize stable analysis by

minimizing troubles, a new mechanism has also been introduced into the autosampling system.

Conventional high temperature chromotograph takes 8 hours to start for first analysis, but this

model allows it to reduce to 3 hours by adopting a new temperature controlling system. In practical
analysis, this new system assures reproducibility CV=0.05% or below for RT and 1% or below for
MW. It also assures day to day variation CV=0.03% or below for RT and 0.5% or below for MW.

As a module to the main system, a semiautomatic pretreatment system has been developed, which

allows to carry out dissolution and filtration simultaneously.

1. FL®IC

ERESFHERsa< 75740 (AT, BEGPC
EBET) BERGPCOLHTREMR LAY =5
Ly, BV LYok RY A LT 4 VERT
VOESTYVVYITIAFy OSHCEREIR, BB
180CTOHHTATREL TAEE TS 5,

Wtz B3 Tiky EIBGPCIZHLC-811& L T19784F
RE IR TR, FIRAR MatkidThbhTlk
hote, ZhiZ. BEGPCEBIFHRENRV
Eb, MEOHENRL . ETROA YT F VAR
FRRMNALEZERRADERTH o L LN

(3)

5. GPCEI# ML, HIRGPCHEE (HLC-8120
GPC) BUH 7 - & biL, BRMES - L mE &
Ito>TWhb,
BEEGPCO™HIT. WATERSH O @ IFHR &t -
Twhb, Ll b3 7100% 3%, £ ORI
2TEY. 2—YOMBEILT LIEH D TRLE
Vo BERGPCEARVA LT ¢+ vOLFEAETIE,
WEDOEBTHY, ThbORBEERRTE LT+
FIEOELNAFRER L2 EDBHBFTE 5,

F T, BMEEROEBREETH 5GPCHEXEE
CRBXELLD, WERID T ZEMCEE L,
EIRGPCEBEHLC-8121GPC/HT # Bi%Bfmit L 1o



4 Journal of TOSOH Research Vol.42(1998)

2. AR ETH

SEIOBAREH > Tk U FTOHBR2a Y &7 b
R LR LTz,
O =EFE

—PL (BLEWEREE).

CE (Comunite Europeen) XK

@ WEROER
—EEA MR, EEYROT » S
® RE7Y7

—>EAMRE BROH T LD A I rnfbADxf
S (BERHBRROER)

@ 1rH EFEFREIO KRS
—BARAE, HEYED T v 77 (R 8 KD

3. KEME

KEDINBIZFig. 1, MENEFig. 2 1CRT, &%
BITEWE, Hh 7 aA—7 v BRHEFEEL), A —
by v 7 I BRI ROCERIER TR S h 5, BMF
T TEDROEE T 5 i, FIEET %+ —
DHEBREIEHRG, T A — 2REEI Y 2V TfT
5& 553 EfT -7 (Fig. 3),

ERGPCIE RE A RE TIS0CIET 5 2 &
BEBAELTERATIBENERRTERILEY
(o-Dichlorobenzene, ODCB) T# b HEREHE T
HHTEMb, HEWAE L LIFFC L, i,

Pre column
switching valve

Solvent

Solvent stocker

Svstem oven

Stop valve

Switching valve

Lamp house

ISO14000i=RFE N % & 5 Icy FE, BECHT S
FENEREIND LR DDODHAT b, TRE
X HEE ST - o

Py 2= NMECEEESHAT 2,

(1) BEXbvhH

BIEA by IR Z B L, REL2 ik
LDDLDTH 5, BERARITRO N 0 VY E
BB 500, WHETAERIE U VWEREE L
o

A by HONEEFERK Xy FR) KL, 20O
ZERICEBREARR IS5 HREEA L, A by D
BRIBERENATE2CHEE L, 2ENRRHE LTS,
A by SRR RIS T A7), 3LE
LOEBERHER LI
2 2% &

REWERE R Y 7y 7THRa A V— 2, BN EIUE.
A by AN T RO OB L VT THERENS,
Ry 7 THasb—x, EJFh BEREIAKEL
ZE) L THERE LIBEMNARER L 5 KERERAD
A—=T7V (VAT AEFX—T V) BB LI, AV
H2EBEHL, V7 7L VAT —COSEAREL
Lic (BHEtO VY 7 b FNCEIZ 5 B, b,
RANTEOELILELD, VI7 LY ARy TRRED
HT L FTHE) o

HIRGPCRRIIEMERI NS Z L RE V2D,
B, Ry 7T U TREE-NER SRS, £ T,

Operation panel

Waste stocker

Autosampler

Column oven

Fig. 1 The TOSOH HLGC-8121GPC/HT for Characterization of Polymers at High Timperature.




Y Wi B842% (1998)

O
f%D——Cy—-* |

= PO
)éi:%W | oo
AP
[~
RC
&5
SS RI
Y
Waste Waste

Fig. 2 Block Diagram of TOSOH HLC-8121GPC/HT.

AP : Air pump, CL : Cooling loop, CO : Column oven, DV : Drain valve, FL : Line filter,
HL : Heating loop, IV :Injection valve, LS:light scatting detector, MP : Pump,
NL : Sampling needle, PC:Pre column, PO :Pre oven, RC: Reference Column,
RI : Refractive index detector, SC : Sample Column, SL : Sampling loop, SO : System oven,

SS : Solvent stocker, ST : Sampling table, SU : Syringe unit, SV : 3-way solenoid valve
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Fig. 4 Block Diagram of Pumping System.
AC : Accumulator, PH: Pump head, P1: Pressure
gage, P2 : Pressure gage, RR : Restrictor, V1 : Check
valve (suction), V2 : Check valve (delivery),
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Fig. 7 Block Diagram of Sampling System.
CL : Cooling loop, DP : Drain port, HT : Heating loop, IV : Injection
valve, NL : Sampling needle, SL : Sampling loop, ST : Sampling table,
SU : Syringe unit, WS : Washi Solvent, SV : 3—way solenoido valve,

Fig. 8 Structure of Sampling Table.

IC : Inner sample port, OC: Quter sample port,
DR : Drain port, HT : Heater, NL : Sampling needle,
ST : Sampling table, TS : Tempearture senser,

Fig. 9 The Motion of Sampling Table.
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Fig.10 The Motion of Sampling Cup.

a.

Stand-by Position,

b

. Sampling Position

CU : Sample cup, IV : Injection valve, MS : Micro switch, NL : Needle, SP : Cap
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LLDPE (Linear low density polyethylene) % &
BrELicdbDn T, WIFhL146CTHE LD TS
% (n=10), EBHOMARITL, HHIKET0.05% .
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Table 1 Reproducibility of SRM706. n=10
Inj# R.Time  Peak Height Peak Area MW
(min) (mV) (mV3*sec)
1 21.38 121.54 20022.0 260835
2 21.37 119.24 19058.8 265164
3 21.40 119.42 19242.1 261248
4 21.37 120.86 19738.7 263774
5 21.36 121.72 19968.2 265258
6 21.38 119.49 19362.3 259873
7 21.38 120.83 19152.1 265152
8 21.38 120.24 19320.3 262934
9 21.37 119.32 19091.9 263731
10 21.38 120.17 19195.1 265000
MEAN 21.38 120.28 19415.2 263297
S.D 0.01 0.88 342.00 1902.73
Cv(%) 0.05 0.73 1.76 0.72
Table 2 Reproducibility of LLDPE. n=10
Inj# R.Time Peak Height Peak Area MW
(min) (mV) (mVksec)
1 22.51 63.66 13473.86 144623
2 22.50 62.89 13255.18 144858
3 22.52 63.24 13376.97 145044
4 22.52 62.55 13143.43 142279
5 22.53 62.59 13140.44 141839
6 22.52 63.37 13477.28 145064
7 22.54 63.36 13464.96 144714
8 22.52 63.44 13419.79 144094
9 22.51 64.22 13659.44 143042
10 22.51 63.14 13259.64 141902
MEAN 22.52 63.25 13367.10 143746
S.D 0.011 0.473 157.14 1271.63
Cv(%) 0049 0.748 1.176 0.885

(12)




b Bt i v 4=

$H42% (1998)

13

Table 3 Day to Day Variations of LLDPE. n=10x 5days

Inj# R.Time Peak Height Peak Area MW
(min) (mV) (mV*ksec)

1st 22.52 63.25 13367.100 143746
2nd 22.54 63.36 13443.451 142434
grd 22.53 63.85 13549.378 141913
4 th 22.53 62.77 13326.146 143047
5th 22.52 63.02 13409.65 143152
MEAN 22.53 63.25 13419.14 142858
S.D 0.007 0.36 76.16 629.87
CV (%) 0.032 0.572 0.568 0.441

1 v 3m 4 5™
< > <—+—><—>‘4——{
180000 Jal gt 22473
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Fig.15 Day to Day Variations of LLDPE
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Table 4 Noise Level of HLC-8121GPC/HT.

Inj# NOISE (RIU)
145C Y 4.07x10°8
50C? 3.20x1078
HLC-8120GPC?’ 9.00x10"8

1) SOLVENT : ODCB 2) SOLVENT : THF
3) SOLVENT : THF
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Fig.16 Relationship Between Progress Time

and Optical Block and Column Oven
Temperatures.
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Fig.17 Chromatogram of Standard Polymers

Column : TSKgel GMHHR-HT(20) X 3, Conc : 0.2%, Injection volume : 300 1,
Temperature : 145°C, Solvent : o—dichlorobenzene 0.05%BHT
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Fig.18 Caribration Curve

Column : TSKgel GMHHR-HT (20)

7.8mmID X 300mmlL X 3

Solvent : o—dichlorobenzene
Sample : Polystyrene standard
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Fig.19 Structure of Dissolve and Filtration Unit
AB : Aluminum block, CU : Cap, FV : Filtration vessel, HT : Heater, MS : Stirring
bar, MT : Motor, MG : Permanent magnet, PF : Porous filter, SE : Temperature
sensor, SL : Solvent, SP : Sample, TU : Temperature controller
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Fig.20 Dissolve and Filtration Unit Fig.21 Relationship Between Dissolve Time

AB : Aluminum block, PS : Power switch,
SC : Sample cup, ST : Stirrer controller,

TC : Tempearture controller,

TM : Thermometer, TS : Tempearture senser,
VE ! Dissolve vessel
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and Peak Height.

Sample : LLDPE (pellet), conc: 0.2%
Temperature : 145C
Solvent : o—dichlorobenzene (0.05%BHT)
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