CHAPTER 111

EXPERIMENTAL
3.1 Material and Chemicals

All manipulations involvi e sensitive compounds were always
carried out under dry nitr _ g&mmercial grade, ethanol less

ommercial grade, Ti oxide

than 2%, Degussa, Ger
UK Limited, Englan ion. Triethyl aluminium
(TEA), (commercial luted by dried hexane.

Aliphatic hydrocarbon Nand 245 °C, Exxon Chemical

Thailand Ltd., Thailand)4 nitrogen over sodium metal and

stored over 4 A molec “Ethyle ' \ olymerization grade, Thai
Petrochemical Industry (publish Jj?_‘“: ‘ %. hydrogen gas (commercial grade,

Thai Petrochemical Industry (pub #}WFT
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3.2 Instrument m

Rty
VMG dEIU Y imey /gD

steel reactor with stirrer for polymerization
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3.3 Experimental

3.3.1 Preliminary Study of Catalyst Support Preparation

United States Patent number 5,648,309 was repeated. A suspension of
Mg(OC,H,), (57 g, 0.5 mol) in 500 ml aliphatic hydrocarbon was treated at 80, 85 or
90 °C with TiCl , by using 100, 350 or 450 stirring rate. After dropwise or one portion

addition of TiCl, for 5.0 h, the catalyst support was washed, by decanting and stirring,

supernatant less than 10 sroduct was allowed to room

e resulting product (200-ml)

its. The molar ratio Al(C,H)),

: Ti in resulting suspensi . ; \ 0 M d Ti(III) concentrations,

temperature and analyzed

was treated with Al(C,H

these catalysts were us i on-of et 3“ menzatnon and resulting

polymers were characteri ; and scheme 3.1 show
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6 85 450 Dropwise
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hydrocarbon
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3.3.2 Preparation of Z/N Catalyst for Producing Low Molecular Weight
HDPE

Preparations of these catalysts were performed according to Scheme 3.1. A
suspension of Mg(OC,H,), (57 g, 0.5 mol) in 500 ml aliphatic hydrocarbon was treated
at 85 °C with TiCl, . Detailed experimental concentration data was summarized in

Scheme 3.1 and Table 3.1. After dropwise of TiCl, for 5.0 h, the catalyst support was

resulting product (200-m1) w4 ir€ated w \.‘ at room temperature for 2

hour. The molar ratio Al(@SH s 2. After analysis of total
Ti and Ti(III) concentragr | for initiation of ethylene

polymerization and resulting pg zed b MFI analysis.

Table 3.2 A summary of che
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3.3.3 Preparation of Z/N Catalyst for Producing High Molecular Weight
HDPE

Preparations of these catalysts were performed accord:fhg to Scheme 3.2. A
suspension of Mg(OC,H;), (57 g, 0.5 mol) in 500 ml aliphatic hydrocarbon was treated
at 85 °C with TiCl, (138.6 mi, 1.25 mol). After dropwise of TiCl, for 5.0 hour,

suspension 1 was washed by decanting and stirring, each with 400 ml of aliphatic

T'i concentration in supernatant less

@8nd stirred for 2 hours. They were

ess. than 10 mmol/L. Catalyst

hydrocarbon at 70 °C as 0, 1, 2, 3.
than 10 mmol/L. Suspension ‘
washed again until Ti con ..
support was allowed to 1d ana nﬁf"'*- Mg, Ti and Cl concentration.
After separation of res treated with Al(C,H,), at
room temperature and 1 olar ratio AI(C,Hy), : Ti in
resulting suspension is 2 jAft IS, ‘ '(III) concentrations, these

catalysts were used for initiati thylene polymerization and resulting polymers
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Mg(OC2H<)2 in aliphatic
hydrocarbon

1) Heatto 85 °C
'\ 2) Dropwise of TiCl in 5 h
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Supported catalyst

Figure 3.2 Catalyst preparation procedure for producing high molecular weight

HDPE
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3.3.4 Mixing of Catalyst

After consideration of polymer properties as MFI; and activity, selected
catalysts were used for mixing by variation of Ti concentration of supported catalyst
and initiated ethylene polymerization. The resulting polymers were characterized by

MFT analysis and GPC technique.

Catalyst support and_sug ~were analyzed after hydrolysis by

diluted sulfuric acid. Thregsiainele 1entsiwere quantitative éinalyzedasmagnesium,

Catalyst suppo d si portede were hydrolyzed by 1 mole/liter
of H,SO, and was reduced ' zinc-amalgam for 10 minutes. After
separation of zinc-amalgam, .' ple-so as, titrated with 0.1 mole/liter cerium

(IV)sulfate by using dip dicato ying of titration shows deep
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violet clear solution. * E 7 : ,
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3.4.1.3 Quantitative Analysis of Magnesium and Chloride

Catalyst support and supported catalyst were hydrolyzed by 3 mol/L of
"-PIZSO,‘. Organic medium was separated from sample solution. Sample solution was
made volume to 250 milliliter and was pH adjusted in range of 4-6. After filtering of
titanium hydroxide precipitate, sample solution was made volume to 500 milliliter. Tt

was separated in 2 parts. First part was quantitatively analyzed of magnesium

following ASTM D511-88."" §

2 % , ///uantitatively analyzed of chloride
following ASTM D512-88." % ’//
_‘

it was pressurized with 2.8 2) {rooen an 5 bar ethylene. The pressure was
kept constant during polymerization*by ¢ hylefie flowr e control. The polymerization
was stopped after 2 hours by sh lylene valve and cooling to room

temperature. The resulti

.tﬁ ried at 80 °C in oven.
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Meclt flow indexcs were determined with a MPX 62.92 Gottfert Melt Flow
Tndexer at 190 “C according to the ASTM D 1238 mothad """ The toat lnad fr M FL
and MFL, . were 5 and 21.6 ke resoectivelv. Melt flow ratio (MFR) was defined by
ratto ot MFL,, . with MFIL.

Molecular weight by weight (Mw) and MWD ot the polymers were measured

-

a flow rate of 1 ml/mi / was ' equippe with two linear crosslinked
polystyrene columns (P 1es, were calibrated at 135 °C

against known monodisp sty ’ dards from TOYO SODA Mfg. Co.
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