UNIWERSYTET IM. ADAMA MICKIEWICZA W POZNANIU

uAM CENTRUM ZAAWANSOWANYCH TECHNOLOGII
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Nazwa aparatu: Wiskozymetr rotacyjny Bohlin Visco 88

Zakres warunkéw operacyjnych : wiskozymetr Bohlin Visco 88 to uniwersalne przenosne urzadzenie do
pomiarow lepkosci dynamicznej, urzgdzenie wyposazone w modut sterujgcy oraz zestaw cylindréw pomiarowych:
wewnetrzny @ 25 mm oraz zewnetrznych @ 33 mm i @ 27, 5 mm. Zakres termostatowania probki: -20°C do
+75°C. Parametry oznaczane: lepko$¢ dynamiczna [Pas], naprezenie $cinajgce [Pa). Zakres oznaczalnosci lepkosci:
20,0 -0,001 Pas.

Parametry pracy wiskozymetru:

SYSTEM Cylinder Cylinder Zgodnosé z Pojerr.mo%,é .
wewnetrzny zewnetrzny badanej probki
2 25 mm 27,5 mm C25 DIN53019 15 ml
5 25 mm - -
8 25 mm 33,0 mm - 32 ml
Tabela 1: Systemy pomiarowe
Predkos¢ Obroty [rpm] Predkosc¢ [Hz]
1 20 0,33
2 35 0,58
3 61 1,02
4 107 1,78
5 187 3,12
6 327 5,45
7 572 9,53
8 1000 16,67

Tabela 2: Predkosci pracy wiskozymetru

Zastosowania: oznaczanie lepkosci dynamicznej, kontrola jakosci surowca, dobér parametréw dla proceséw
transportu w instalacji, oznaczenie predkosci Scinania na wartosci lepkosci

Branze, dziedziny: farby, lakiery, kosmetyka, farmacja, spozywcze, budowlane
Przyktad 1: okreslenie lepkosci farby w funkcji sity $cinajacej przy statej temperaturze

Przyktad 2: okreslenie lepkosci substancji spozywczej w réznych temperaturach (warunki magazynowania) dla
okreslenia optymalnych parametréw transportu

Przyktad 3: okreslenie lepkosci 3 partii substancji przy statej predkosci scinania i w statej temperaturze w celu



Zdjecia:

Przyktadowe pomiary:

Oznaczenie lepkosci, wyniki generowane automatycznie przez aparat, probka — ogdlnie dostepne
mydto w ptynie

Time Temperature  |Shear Rate Shear Stresz  [Wiscosity Percentage Rardccumulated T
bz T°C 71/ g Fa n Paz Zrangez tams
101030 224 149121 12 8161 0.8R9442 47 1010490
28,2730 224 15.2994 25 4595 1 6664 9.4 28,2730
40,4360 224 15.3102 25 4478 166214 9.4 40,4360
55.59490 224 15,2983 25 4646 1.66454 9.4 55.59490
FO.7EZ0 224 15.319 2551493 1.66589 9.4 FO.7EZ0
a5.9260 224 15,2781 28 5257 1.67074 9.4 a5.9260
101.0890 224 15.2997 255155 166771 9.4 101.0890
116.2520 224 15,2861 25 4353 1.66395 9.4 116.2520
131.4160 224 15,3664 25 4744 1.65783 9.4 131.4160
1465790 224 15.3701 25 454 1. 65607 9.4 1465790



Il. Lepkos¢ zawiesiny w zaleznosci od predkosci scinania
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Graphical abstract Highlights» A bead model of the fibrinogen molecule was developed. » Presence of flexible
arms was considered. P Calculations of hydrodynamic characteristics of the molecule were performed. » The
model proved adequate for interpretation of various experimental data. » Anisotropic charge distribution over
the fibrinogen molecule was predicted. Hydrodynamic properties of fibrinogen molecules were theoretically
calculated. Their shape was approximated by the bead model, considering the presence of flexible side chains of
various length and orientation relative to the main body of the molecule. Using the bead model, and the precise
many-multipole method of solving the Stokes equations, the mobility coefficients for the fibrinogen molecule
were calculated for arbitrary orientations of the arms whose length was varied between 12 and 18nm.
Orientation averaged hydrodynamic radii and intrinsic viscosities were also calculated by considering interactions
between the side arms and the core of the fibrinogen molecule. Whereas the hydrodynamic radii changed little
with the interaction magnitude, the intrinsic viscosity exhibited considerable variation from 30 to 60 for attractive
and repulsive interactions, respectively. These theoretical results were used for the interpretation of
experimental data derived from sedimentation and diffusion coefficient measurements as well as dynamic
viscosity measurements. Optimum dimensions of the fibrinogen molecule derived in this way were the following:
the contour length 84.7nm, the side arm length 18nm, and the total volume 470nm3, which gives 16% hydration
(by volume). Our calculations enabled one to distinguish various conformational states of the fibrinogen
molecule, especially the expanded conformation, prevailing for pH<4 and lower ionic strength, characterized by
high intrinsic viscosity of 50 and the hydrodynamic radius of 10.6nm. On the other hand, for the physiological
condition, that is, pH=7.4 and the ionic strength of 0.15M NaCl, the semi-collapsed conformation dominates. It is
characterized by the average angle equal to <¢>=55°, intrinsic viscosity of 35, and the hydrodynamic radius of
10nm. Additionally, the interaction energy between the arms and the body of the molecule was predicted to be
-4kT units, confirming that they are oppositely charged than the central nodule. Results obtained in our work
confirm an essential role of the side chains responsible for a highly anisotropic charge distribution in the
fibrinogen molecule. These finding can be exploited to explain anomalous adsorption of fibrinogen on various
surfaces.
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