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Fig. 1  Structure of HAWSP
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Fig. 3 Relationship of n,,/c,-c, and In 7,/c -c, in 1000

mg/L HAWSP solution contained 50% formamide and 0. 1
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Table 1  Values of 1, /I, of 1000 mg/L. HAWSP solution with 2 x 10 ~¢ mol/L pyrene

Formamide (20% ) Formamide (40% )

Formamide (50% )

Formamide (60% )

Solvent NaCl (1 mol/L)
NaCl (0.4 mol/L) NaCl (0.4 mol/L) NaCl (0.4 mol/L) NaCl (0.4 mol/L)

1,/1 1.366 1.398 1.395 1.399 1. 345

Table 2 Values of 1, /I, in different solution with 2 x 10 ~¢ mol/L pyrene

Formamide (20% ) Formamide (40% ) Formamide (50% ) Formamide (60% )

Solvent NaCl (1 mol/L)
NaCl (0.4 mol/L) NaCl (0.4 mol/L) NaCl (0.4 mol/L) NaCl (0.4 mol/L)

1/ 1.397 1. 400 1.396 1.396 1.461
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Table 3 Weight-average molecular weight of HAWSP in different solvents

Formamide (40% ) Formamide (50% )

Formamide (50% )

Formamide (60% )

Solvent NaCl (1 mol/L)
NaCl (0.4 mol/L) NaCl (0.2 mol/L) NaCl (0.4 mol/L) NaCl (0.4 mol/L)
M, 3.54 x 10° 1.21 x 10° 1.18 x 10° 1.34 x 10° 1.13 x 10’
Table 4 The second virial coefficient (A,) of HAWSP in different solvents
) Formamide (40% ) Formamide (50% ) Formamide (60% )
Solvent NaCl (1 mol/L)

NaCl (0.2 mol/L)

NaCl (0.4 mol/L)

NaCl (0.4 mol/L)

A, (em® ~mol/g?) 1.32 x10 73

2.02x10°°

2.41x10°3 1.50 x10°*
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The Determination of Weight-average Molecular Weight of
Hydrophobically Associated Water-soluble Polymers

2% . -1,2 . . . 2 2 2
Ru-sen Feng'?*, Wei Ji'?, Yong-jun Guo', Jian-hui Sun®, Hao Tang”, Ru-tong Song
(' State Key Lab of Oil and Gas Reservoirs Geology and Exploration, Chengdu 610500 )

(* School of Chemistry and Chemical Engineering of Southwest Petroleum University , Chengdu 610500)

Abstract Intrinsic viscosity and strength of hydrophobic association of hydrophobically associated water-
soluble polymers (HAWSP) were investigated in different solvents containing formamide and salt, through the
capillary tube method and fluorescence probe technique. Weight-average molecular weight of HAWSP was
measured by static light scattering method under suitable solvent conditions that could eliminate the
hydrophobic association and polyelectrolyte effect. The experimental results showed that NaCl had the
capability of eliminating the polyelectrolyte effect,but NaCl can not destroy hydrophobic association. And NaCl
promoted hydrophobic interaction because of increasing the polarity of HAWSP solutions. Macromolecular
aggregation would be greater at higher levels of hydrophobe, which explains the observed rise in molecular
weight. As a result, the weight-average molecular weight of HAWSP measured in NaCl solvent was not the real
molecular weight. However, hydrophobic association can be completely destroyed by formamide. Moleculars of
HAWSP dispersed in the formamide solvent, and real molecular weight of HAWSP can be measured. The
results showed that weight-average molecular weight of HAWSP can be measured accurately in 50% formamide
solvent with 0. 2 mol/L. NaCl. When hydrophobic association was eliminated completely, the values of weight-
average molecular weight were identical with increasing formamide concentration; when the polyelectrolyte
effect was removed, altering the salt concentration would not change the results of weight-average molecular
weight.

Keywords Intrinsic viscosity, Hydrophobic association, Polyelectrolyte effect, Fluorescence probe, Weight-

average molecular weight
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