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Samples of third-generation cylindrical dendrimers with molar masses g 4 - Dispersion dependences indicate that the macromolecules undergo the
ranging in the interval 20000...60000 have been studied by methods of reorientation in external electric because of their constant dipole moments
electrical birefringence (in rectangular-pulsed and sinusoidal-pulsed o (1’2(:(?_' , . ] _ which causes the electric birefringence in their solutions.
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electric fields), molecular hydrodynamics and optics. | e 8 . Estimated coefficients F that describe the spatial conformation of a molecule,
The structure of a monomer unit (with the molecular mass of 1656) is 61 | o v=60KHz (4) 3- have shown that the mechanlsm of reorientation of studle_d samples is
shown below: ] v =100 kHz (5) O strongly dependent on the physical and chemical properties of the solvent.
~Chz=CH- °y 51 v ) 288 mz (2) o I In chloroform solutions, the studied macromolecules align to the microwave-
E:o -~ 1| < :;h_lorofornf ((6)) n : m v=0 (1) frequency electric fields according to large-scale mechanism. However, for
é 4 - - 2 4 o =20kHz(2) dichloroacetic acid solutions, the macromolecules undergo reorientation
@ < - : < v =100 kHz(3) according to low-scale mechanism. The difference in the reorientation
=0 3 | - v v =200 kHz(4) mechanism is explained by degradation of intermolecular hydrogen bonds
N _Ez ] v = 550 kHz(5) caused by molecules of dichloroacetic acid.
0 :'Im c||:=o 0 14 < Dichloracetic acid (6) The Kerr constants (-100...-300x10° g.cm3(300 V)2) and the flow
0=C—CHe — CH~NH~C—CHz ~ CA NH~ HC ~CHz ~C—NH~CH— CHz=G=0 birefringence constants (-50...-200x10? s?cm/g) exceed the values obtained
0 ¢=o ¢=0 ¢=0 0=C 0 I for dendrimers of lower generations. This growth is most likely connected with
e L HCIiHi CH2—C=0 v e \ the increased number of anisotropic groups and the increased rigidity of a
Cef13 0=C - Cia ~Ci o =0 Cs . : : . , ; | 0 . , : , . , ; ! — . . macromolecule.
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Celh13 Cotl1s E", (300V)"/em )fem coefficients in dependence on molar masses allowed outlining the Mark-
Fig. 2. Dependences of birefringence An on the square of sinusoidal-pulsed Kuhn-Houwink equations: . o4
The synthesis has been performed by means of radical polymerization. Fig. 1. Dependences of birefringence An on the square of sinusoidal-pulsed electric field E2 f(?l’ the dichloroacetic acid solution of P3-1 sample at the D=6.17x10"M ™
Solutions of analogous dendrimers of first and second generations have electric field E2 for the chloroform solution of P3-1 sample at the mass mass concentration ¢ = 0,8410* g/cm®. The plot includes data forthe 1= 1.09x M
been studied earlier [1, 2]. concentration ¢ = 0,27102 g/cm3. The plot includes data for the rectangular- rectangular-pulsed (0 Hz) electric field (1), sinusoidal fields with frequencies of ni=1
’ pulsed (0 Hz) electric field (1), sinusoidal fields with frequencies of 13 kHz (2), 20 kHz (2), 100 kHz (3), 200 kHz (4), 550 kHz (5), and data of pure _ _ _ o
The low power indexes in both equations (below 0.5) indicate that the

chloroform (8).

20 kHz (3), 60 kHz (4), 100 kHz (5), 200 kHz (6), 600 kHz (7), and data of pure

dichloroacetic acid (8).

particles approach to having spherical shape and being non-draining.

18 5 Analysis of the translation diffusion factors indicate that the linear dimensions
I . of macromolecules are exterior of the corresponding lengths of polymer
1,0 4 » 16 - = c=0,84x107 g/cm’°(1) . chains. Intermolecular interactions force terminal dendrons (attached to "first”
m c=0,57x107 glem’(1) 14 e ¢=0,43x10%g/cm’(2) and “last” chain segments) to be oriented along the polymer chain, not
e ¢=0,27x107 glcm’(2) ] normally to it.
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Determination of hydrodynamic characteristics and conformational analysis T 06- In chloroform solutions
of the macromolecules under investigation were carried out with the Eé} No |[n], |Dux DoLex 107, | Sx10%, | My | Msp | Moy, | AniAmc101, | Kx 107, w100, | F
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A Kerr cell was equipped with two titanium electrodes separated by the gap 0,2 H s 1o s 59000 | 165 750330 s o1t
of d = 0,030 £ 0,005 cm. The length of the electrodes along the light path ' (208999 ' '
was equal to 3 cm. A He-Ne laser generated the wavelength A = 632,8 nm. | . l 4 |0.12 |85 58600 | -220 -(210+270) 1.2 | 0.06
The elliptic rotating compensator had the path difference ANMA = 0.01. The 0.0 | | | 0,20 0,25 5 |0.12 88102 48200 51000
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K, = > ’ Fig. 3. Dispersion curves of specific Kerr constant K /K, _ , for the chloroform Fig. 4. Dependence of the birefringence on the shear stress At for the ' 3403 (185+250 ' '
ck solutions of P3-1 sample at mass concentrations ¢ = 0.57+102g/cm? (1), ¢ = dichloroacetic acid solutions of P3-2 samples at mass concentrations ¢ = 0.84+102 8 |01 |126 19000 | -150 -(170+560) 2 0.01
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Mean relaxation times T = 1/(2D,) may be found when analyzing the 0.27-10*g/em® (2). In dichloroacetic acid solution
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T J | _ _ A 5 5 30 60 90 120 |10 om
A titanium dynamooptimeter with the height of 3 cm and the rotor’'s g X1e
V

diameter of 3 cm was filled with the solution. The gap between the
concentric cylinders was 0.024 cm. The elliptic rotating compensator had
the path difference AN\ = 0.035. The measurements were made with a
photoelectric sensor. The optical shear coefficient An/Ar is given by:

An A I’lp - A n,

AT g -n,)

0.22+102g/cm? (2).

Fig. 5. Dispersion curves of specific Kerr constant K /K — 0 for the chloroform
solutions of P3-2 sample at mass concentrations ¢ = 0.69102g/cm?3 (1), ¢c =

Fig. 6. Dependence of the translational friction factors on the linear dimensions of
a molecule. The data was obtained with diffusion methods. The data was fitted
with the Fujita’s expression [3] for the friction factors of spherocylindrical
particles. (1) is the data for the calculated length of main polymer chains, (2)
is the same data increased with 60A to achieve best fitting with the theory.
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