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Fig.1 Chemical structures of some compounds
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Table 1 Visible spectra of chromium ([} ) oligomers
Monomer Dimer Trimer

€(Ann) 15.5(408 nm) 20.4{417 nm) 30.5(425 nm)
e{Aw,) 13.2(575 nm) 17.3(582 om) 19.2(584 nm)
1.17 1.18 1.59

Measured

values
€ max /€ max

Documentary

values

fuul€am  1.17+0.01 1.18+0.01 1.60:0.01

Wavelength in nm, ¢ in L-cm ™! *mol !
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(2/x)Cr, (OH)* ™7 + 3H,0, + (8 - 2y/x)OH"
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OH/Cr =

Table 2 Hydroxide jons per chromium atom for the species

Sarm Cr Init free H* Added OH " Used in titration H”* OH/Cr OH/Cr average
P (mol) (mol) (mol) (mol) atom values
) 0.123 0.052 1.000 0.579 1
Dimer 0.486 0.21 2.000 0.332 1 !
‘ 0.145 0.048 1.000 0.567 1.345
Trimer 0.487 0.159 2.000 0.554 1.357 1.35
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Fig.2 Chromatogram of the purified Cr( [l ) oligomers BRIE R B R S
a)Unknown; b)Monomer; ¢)Dimer; d) Triner Table 3 Effect o pH on the gelation
o n pH 6 86 9.0 95 104 11.3 117
4_: 12000 ‘ ~ ] PI— - - - - " — —
E 1000 ¢ ¢ 0 Dimer - + " + + + + -
& 300 Trimer - - - + + + -
-g c + Gelation( apparent viscosity > 100 mPa+s}; — No gelation;
§ 6001 . * Stable gel in 5 ; " In 1 day, others over | week
§ “or C(M) 5 HPAM HUBE R % B, Cr( I ) 16 B8
£ 200 R (M)A ERMNERRE N Ed, X+
€ Ot Cr(I) = RSB pH X 8.6~ 11.3, EHHE
Crosslinker concentration ¢ (mg-L") RNBRREREEE . HH, _B&S5 HPAM R 5
Fie.3  Eflocs of polymer and croclinker ot diflrent FEALEME A, R HPAM 5 Cr( I ) 228K 2 (9 35
concentrations oa the gelation #Hoh EREOCERERS SERBER, BEE%
a)Monomer; b)Dimer; c)Trimer H. B, Cc(l)5 HPAM X EXEPLE - F
%,
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A STUDY ON THE MECHANISM OF THE GELATION REACTION OF
CHROMIUM( [ ) OLIGOMERS WITH POLYACRYLAMIDE

HAN Dong, XU Wenjie, WEI Li
( EOR Departmens, Research Inssitute of Petroleum Ezploration and Development , Beijing  100083)
WEN Meijuan
( Department of Chemistry , School of Applied Science , University of Scienee and Technology Bejiing . Bejing 100083)

Abstract  The mechanism of the gelation reaction of chromium([ll) oligomers with partially hydrolyzed
polyacrylamide was investigated with rheological measurements . The oligomers are prepared in relatively pure form
using ion exchange liquid chromatography , characterized by UV-visible spectra, oxidation-reduction and ion exchange
liquid chromatography, allowed to react with polymer. When pH value is in the range of 6 ~ 12, polymer
concentration in the range of 300 ~ 1000 and Cr( [l } concentrations in the range of 2 ~ 25 mg/L, the effects of some
components on the gelation are investigated . The results show that the advantages of the dimer are low cost and wide
pH ranges, suggesting that the formation of Cr oligomer is the rate-determining step in the gelation reaction and the
simple binuclear Croligomer is the most reactive species for crosslinking . Thus the detailed mechanism is understood
fully .

Key words Rheological measurements, Hydrolyzed polyacrylamide, Chromium({ll) oligomers, Crosslinking,

Mechanism



