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Fig. 1 in sis UV-Vis spctroscopic system for ethylene

polymerization under atmospheric pressure
a) Glass reactor (50 mL); b) Three-way pipe; c) Valve:
d) Medical Bladder; e} Colorimeter (1 cm); f) UV-Vis

spectrophotometer; g) Control system
Latex tube was used to connect a and b, b and ¢, b and e.
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Scheme 1  Molecular structures of 2 ,6-diiminepyridine/iron and cobalt complexes
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Fig.2 UV-Vis absorption spectra before and afier ethylene was
introduced with complex {a) as catalyst precursor

a)Solution of complex (a) in chlorobenzene (0.8 pmol/mL) 3
b) Afier MAOQ was added ( Al/Fe = 50}; c) After ethylene was
introduced.
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Fig. 3 in sitw UV-Yis absorption spectra for ethylene
polymerization under atmospheric pressure with complex (a) as
catalyst precursor

a) Immediately after ethylene was introduced; b} Reaction for
12 minutes; ¢) Reaction for 27 minutes; d) Reaction for
d0minutes; e) Reaction for 62 minuies
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Fig.4 in situ UV-Vis absorption spectra during the step-
termination of the polymerization by addition of anhydrous
ethanol with complex (a) as catalyst precursor

a) Polymerization for 87 minutes; b ) Total amount of added
ethanol was 3 uL; ¢) Total amount of added ethanol was 6 pL;
d)Total amount of added ethanol was 15 p:L; e) Total amount of
added ethanol was 18 plL.
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Fig.5 UY-Vis absorption spectra before and after ethylene was
introduced with complex (b) as catalyst precursor

a)Solution of complex (b} in chlorobenzene (0.8 pmol/mL) ; b}
After MAQ was added. (ALFe = 200); c} After ethylene was
introduced .
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Fig. 6 in situ UV-Vis ahsorption spectra for ethylene
pol ization under atmospheric pressure with complex (b) as
catalyst precursor

a) Immediately after ethylene was introduced; b) Reaction for 10
min; ¢) Reaction for 26 min; d)} Reaction for 70 min; e}

Reaction for 99 min
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Fig.7  in siu UV-Vis absorption spectrs during the step-
termination of the polymerization by addition of anhydrons ethanol
with complex (b} as catalyst precursor

a} Polymerization for 120 min; b) 200 uL ethano! was added;

) Afier resction for 5 min
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Fig.8 UVY-Vis absorption specira before aud sfier ethylene was
introduced with complex (c) as catalyst precursor

a)Solution of complex (¢) in chlorob e (0.8 pmol/ml) 3 b)
After MAQ was added (AL'/Co = 300); c) After ethylene was
introduced .
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Fig. 9 in situ UV-Vis absomption spectra for ethylene
polymerization under aimospheric pressure with complex (¢) as
catalyst precursor

a) !mmedistely after ethylene was mroduced; b} Reaction for

10 min; ¢} Reaction for 15 min; d) Reaction for 82 min
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Fig.10  in sita UV-Vis absorption spectra during the step-
termination of the polymerization by addition of ethanol with
complex {c) as catalyst precursor

a) Polymerization for 82 minutes; b) Total amount of added
ethancl was 20 pL; ¢) Total amount of added ethanol was
40 pL; d) Total amount of added ethanol was 50 pL; e) Total
amount of added ethanol was 100 pL
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Scheme 2 The possible assigned active species in accordance to the active abhsorportions
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Wherein: La is 2, 6-diiminepyridine, M is Fe or Co, P is
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in situ UV-Vis STUDIES ON TRON AND COBALT CATALYSTS
FOR ETHYLENE POLYMERIZATION

LUQ Hekuan', YANG Zhihong’, MAO Bingquan' , TANG Ruiguo' , YU Dingsheng’, XIE Wei'
(* SINOPEC Bejjing Research Inssituse of Chemical Indusiry, Bejjing 100013)
(* College of Materials Science and Technology , Beijing Unisersity of Chemical Technology . Bejfing

100029)

Abstract By using in situ UV-Vis spectroscopic technique for ethylene polymerization under atmospheric pressure,
three catalytic systems with different iron or cobalt complexes as catalyst precursor were studied . The corresponding
complexes are 2,6-bis[ 1-(2,6-dimethylphenylimino ) ethyl ] pyridine iron ( Il ) dichloride (a), 2,6-bis[1-(2,4,6-
trimethylphenylimino) ethy] ] pyridine iron ( [ ) dichloride (b) and 2,6-bis[ 1-(2, 6-diisopropylphenylimino ) ethyl ]
pyridine cobalt dichloride (c). The results showed that the activation of MAQ to procatalyst is fast; active
absorptions at 560 nm, 630 nm and 580 nm were observed, respectively . The rule of growth for active absorptions in
polymerization and their disappearance when the catalyst was poisoned by anhydrous batches ethanol, were
investigated . Catalytic active species and mechanism were discussed.

Key words 2,6-Diiminopyridine, Iron, UV-Vis, Ethylene, Polymerization



