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Temperature Effect in Some Mechanical and Rheological
Properties for Poly (Hydroxyethyl cellulose) high viscosity
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Abstract:

Some of mechanical and rheological properties of poly Hydroxyethyl cellulose dissolves in
distilled water for different concentration from (0.1%) to (0.8%)gm/ml concentrations in
temperature (20°C , 30°C 40°C, 50°C) had been studied.

With respect to the mechanical properties, the ultrasonic velocity had been measured by
ultrasonic waves system of frequency (26 KHz), other properties had been calculated such as:
absorption coefficient of ultrasonic wave, relaxation time, compressibility, relaxation time, bulk
modulus, relaxation amplitude and specific acoustic impedance. All these measurements were
carried at different temperature (20°C  30°C 40 °C , 50°C).

These properties are rheological properties such as: shear viscosity and its different Kinds,
Viscosity average molecular weight, effective molecular radius and density where the viscosity was
measured by using Ostwald viscometer.

The results show that properties have exponential or linear increment with the increase of
concentration except compressibility decreasing with the increase of the concentration at different
temperature.
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Result shows that heating polymer for different temperatures inhances its mechanical and
rheological properties. Heating at (40 °C ) caused degradation to polymer chains and forming cross
linking and this process lead to incrense the values of density and compressibility, then reduces
sweet gland activity presente in human skin when using this polymer as consmeties , and heating
polymer solutions leads to increase ions ability to forming electro static repultion and this repultion
responsible for using this polymer as detergent materials . Results show that heating this polymer
lead to increase molecular weight and increasing its solidification against the environment.
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Density *10° (kg.m™)

Reduced Viscosity (dl /gm)
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Relative Viscosity

Specific Viscosity
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Velocity *10° (m. sec™)

Relaxation Time *10%(sec)
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Relaxtion Amplatude *10** (m™. Sec?)

Compressibility *10 ° (m.kg*.sec?)

380

330

280

230

180

130

20

30
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0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Concentration (gm/ml)%o

Bl clags o saal sl ) Aar g G G ABal) gy (8)  JS

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Concentration (gm/ml)%
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Specific Acoustic Impedance *10°

(kg.m?.sec)

Bulk Modulus (kg/m.sec?)

2010 | cale [ 6 saal) = palll) slaall = Aualal) ¢3S daals dlas

1.? T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Concentration (gm/ml)%o

Blall cilagd (o gdal Agigeal) Aailaal) g AN G ABal) giass (10) J<ad)

—=—30
1.4 —h— A0 3
——50
1.2
1 =
0.8
06
0.4
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Concentration (gm/ml)%

Bhall Glass e saal Agpall Jalaa g SN s ABal) g (11) Jeid)

(1) dso
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Blall clags o el dpBilly Ldeal) el O35l agil Juall ady adl 43lie giag

Polymer Intrinsic Viscosity [n] (dl/gm)
Theoretical
HEC Arrhenus Philipoff Experimental.
Equation Equation
20°C 5.09 5.04 5
30°C 12.08 12.03 12
40°C 30.05 30.012 30
50°C 42.02 42.01 42
(2) Jdsa>
Blal) clajs (e gaal Jladll dljal) sl Chual
Effective radius (r) (cm)
HEC High concentration Low con.
20°C 8.1%10% 1.04*10%
30°C 9.2*10% 1.1*10%
40°C 10.3*10% 2,1*10%
50°C 11.8*107% 2.9%10%
(3) Js>

Blall cilag (o saal Autiily Aoleall Liall 03all a3l Jonall g al Alhe s

Polymer Viscosity average Molecular weight (M,)
Theoretical.
HEC Arrhenus Philipoff Experimental.
Equation Equation

20°C 4200 4207 4186
30°C 18203 18174 18181
40°C 49610 49610 49580
50°C 67772 67757 67742

sclalitiny) -5
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8 adl A a3 At A 5 3l Laal i 3 T patune T a5 s < el o3 of cpp Al all DA ]
Aol el o) sl suaadl aill Tk (HEC) sadsll (e Al g 55 e dsanll a3 2

3 A e sall JasSlall el dlee & gand dagii saaa A ja 01 )5l (Ao Jgmanl) li€ay 3 ) jall A ja8al ) Al 3

Laal il o Aaliae A e o) 5o I3 e g delia e Db day

548 5 el o) ALl 0 0 JS e 8 8 5 sy 2 and) 3 56 sl B8l (0 55 sl e () 4

A .

©o ok w

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Jslaall
Adlie 5358 ST pad gl Jas () (ool il 05558 ) pall da 3 5aly 3 Al el sl 0l sd AL sl S
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