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Appendix A 
Physical and Chemical Properties of Materials Used in This Thesis 

1. Microbiocide 
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Appendix B 
Apparatus Specification 

1. Thermo Scientific Orion 3-Star Plus Conductivity Meters 
 

 

P
roduct S

pecifications

Thermo Scientific  
Orion 3-Star Plus
Conductivity Meters

The Thermo Scientific Orion 3-Star Plus 
conductivity meters work for a variety 
of applications and liquid purities.

Simultaneous display of conductivity, 
resistivity, TDS or salinity and 
temperature measurements on the 
backlit LCD

The Thermo Scientific Orion SMART 
STABILITY™ and SMART AVERAGING™ 
functions for automatically optimized 
accuracy, precision and response time

Meet all U.S. Pharmacopeia (USP) 
requirements

Accept cell constants from 0.001  
to 199.9 cm-1

Compatible with 2-electrode and  
4-electrode conductivity cells

Temperature calibration capability

Conductivity / TDS / salinity / resistivity 
calibration of up to 5 points

Reading reference temperatures at 5 ˚C, 
10 ˚C, 15 ˚C, 20 ˚C or 25 ˚C

•

•

•

•

•

•

•

•

Storage of up to 10 individually 
password-protected methods for easy 
retrieval of operation procedures

Datalog up to 1000 points with time and 
date stamp

RS232 port for easy data downloading 
and software updates

Benchtop units can control an 
autosampler and the 096010 stirrer 
probe (each sold separately)

Benchtop units are splashproof with 
an IP54-rated housing and include a 
universal power supply

Portable units are waterproof with an 
IP67-rated housing and run for over 
2,000 hours on four AA batteries

3 year meter warranty

•

•

•

•

•

•

•

Features and Benefits
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North America 
166 Cummings Center 
Beverly, MA 01915  USA 
Toll Free: 1-800-225-1480 
Tel: 1-978-232-6000 
Dom. Fax: 1-978-232-6015 
Int’l Fax: 978-232-6031

Europe
Denmark House, Angel Drove 
Ely, Cambridgeshire 
England, CB7 4ET 
Tel: 44-1353-666111 
Fax: 44-1353-666001

Asia Pacific
Blk 55, Ayer Rajah Crescent 
#04-16/24, Singapore 139949 
Tel: 65-6778-6876 
Fax: 65-6773-0836

www.thermo.com/water

©2008 Thermo Fisher Scientific Inc. All rights reserved.  All trademarks are the property of Thermo Fisher Scientific Inc.  
and its subsidiaries. 

Environmental Instruments 
Water Analysis Instruments

Product Specifications and Ordering Information

Meters Only
Cat. No. Package
1114000 Includes benchtop meter, universal power and user guide

1214000 Includes portable meter, batteries and user guide

Benchtop Meter Kits
Cat. No. / 
Application 

Sensor (s) Accessories and Solutions

1114001 / 
Fresh Water  
Wastewater

013005MD DuraProbe 
conductivity cell, K = 0.475, 
1 µS/cm to 200 mS/cm

• 1413 µS/cm conductivity standard 
(5 x 60 mL bottles)
Swing arm electrode stand

•

•

1114002 / 
Ultra Pure Water 

013016MD Conductivity cell, 
K = 0.1, includes flow cell, 
0.01 µS/cm to 300 µS/cm

• 100 µS/cm conductivity standard  
(5 x 60 mL bottles)
Swing arm electrode stand

•

•

1114003 / 
Ultra Pure Water  

013016MD Conductivity cell, 
K = 0.1, includes flow cell, 
0.01 µS/cm to 300 µS/cm

• 100 µS/cm conductivity standard  
(5 x 60 mL bottles)
Conductivity calibration resistor kit
Star Navigator 21 software with 
RS232 computer cable
Swing arm electrode stand

•

•
•

•

Portable Meter Kits
Cat. No. / 
Application

Sensor (s) Accessories and Solutions

1214001 /
Fresh Water  
Wastewater

013005MD DuraProbe 
conductivity cell, K = 0.475, 
1 µS/cm to 200 mS/cm

• 1413 µS/cm conductivity standard 
(10 x 15 mL pouches)
Hard field case

•

•

1214002 / 
Ultra Pure Water  

013016MD Conductivity cell, 
K = 0.1, includes flow cell, 
0.01 µS/cm to 300 µS/cm

• 100 µS/cm conductivity standard  
(5 x 60 mL bottles)

•

1214003 / 
Fresh Water  
Wastewater

013610MD Conductivity cell, 
K = 0.55, includes 3 meter 
cable, 10 µS/cm to  
200 mS/cm)

• 1413 µS/cm conductivity standard 
(10 x 15 mL pouches)
Hard field case

•

•

1214004 / 
Ultra Pure Water 

013016MD Conductivity cell, 
K = 0.1, includes flow cell, 
0.01 µS/cm to 300 µS/cm

• 100 µS/cm conductivity standard  
(5 x 60 mL bottles)
Hard field case

•

•

1214501 /
Fresh Water  
Wastewater

013005MD DuraProbe 
conductivity cell, K = 0.475, 
1 µS/cm to 200 mS/cm 

• 1413 µS/cm conductivity standard 
(10 x 15 mL pouches)
Soft field case

•

•

1214503 /  
Fresh Water  
Wastewater

013610MD DuraProbe 
conductivity cell, K = 0.55, 
includes 3 meter cable,  
10 µS/cm to 200 mS/cm

• 1413 µS/cm conductivity standard 
(10 x 15 mL pouches)
Soft field case

•

•

1214504 / 
Ultra Pure Water 

013016MD Conductivity cell, 
K = 0.1, includes flow cell, 
0.01 µS/cm to 300 µS/cm

• 100 µS/cm conductivity standard  
(5 x 60 mL bottles)
Soft field case

•

•

1214101 / 
Fresh Water  
Wastewater

013005MD DuraProbe 
conductivity cell, K = 0.475, 
1 µS/cm to 200 mS/cm 

• —

Thermo Scientific Orion 3-Star Plus 
Conductivity Meters

S-3STARCD-E 0408 RevA

Conductivity Range 0.000 to 3000 mS/cm, 
auto resolution with cell 
constant dependence

Resolution 4 significant digits down 
to 0.001 µS/cm, cell 
constant dependent

Relative Accuracy 0.5% ± 1 digit or  
0.01 µS/cm, whichever 
is greater

Cell Constants 0.001 to 199.9

Resistivity Range 0.0001 to 100 Megohm

Resolution Automatic

Relative Accuracy 0.5 % ± 1 digit

Salinity Range 0.1 to 80.0 ppt NaCl 
equivalent, 0.1 to  
42 ppt practical salinity

Resolution 0.1

Relative Accuracy ± 0.1 ± 1 digit

TDS Range 0 to 19999

Resolution 1 mg/L

Relative Accuracy ± 0.5 % ± 1 digit

Temperature Range - 5 to 105 ˚C

Resolution 0.1 up to 99.9 ˚C,  
1.0 over 99.9 ˚C

Relative Accuracy ± 0.1 ˚C



 

 64 

2. FANN Model 35 Viscometer 

 

 Model 35 Viscometer Instruction Manual 

208878 Revision P, January 2016 5  

1 Introduction 

Fann Model 35 viscometers are direct-reading instruments which are available in 
six- speed and twelve- speed designs for use on either 50 Hz or 60 Hz electrical 
power. The standard power source is 115 volts, but all models may be fitted with a 
transformer, making operation with 220/230 volts possible. 

Fann Model 35 viscometers are used in research and production. These viscometers 
are recommended for evaluating the rheological properties of fluids, Newtonian 
and non-Newtonian. The design includes a R1 Rotor Sleeve, B1 Bob, F1 Torsion 
Spring, and a stainless steel sample cup for testing according to American 
Petroleum Institute Recommended Practice for Field Testing Water Based Drilling 
Fluids, API RP 13B-1/ISO 10414-1 Specification. 

1.1 Background 

Fann Model 35 viscometers are Couette rotational viscometers.  In this viscometer, 
the test fluid is contained in the annular space (shear gap) between an outer cylinder 
and the bob (inner cylinder). Viscosity measurements are made when the outer 
cylinder, rotating at a known velocity, causes a viscous drag exerted by the fluid. 
This drag creates a torque on the bob, which is transmitted to a precision spring 
where its deflection is measured.  

Viscosity measured by a Couette viscometer, such as the Model 35, is a measure of 
the shear stress caused by a given shear rate. This relationship is a linear function 
for Newtonian fluids (i.e., a plot of shear stress vs. shear rate is a straight line).  

The instrument is designed so that the viscosity in centipoise (or millipascal 
second) of a Newtonian fluid is indicated on the dial with the standard rotor R1, 
bob B1, and torsion spring F1 operating at 300 rpm. Viscosities at other test speeds 
may be measured by using multipliers of the dial reading. A simple calculation that 
closely approximates the viscosity of a pseudo-plastic fluid, such as a drilling fluid 
is described in Section 7.  

The shear rate may be changed by changing the rotor speed and rotor-bob 
combination. Various torsion springs are available and are easily interchanged in 
order to broaden shear stress ranges and allow viscosity measurements in a variety 
of fluids.   
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3 Features and Specifications 

The Fann direct-indicating viscometers are equipped with the standard R1 rotor 
sleeve, B1 bob, F1 torsion spring, and a stainless steel sample cup. Other rotor-bob 
combinations and/or torsion springs can be substituted to extend the torque 
measuring range or increase the sensitivity of the torque measurement. 

Each viscometer is supplied with a 115 volt motor. For operation on 230 volts, a 
step-down transformer is required. 

The viscometers are available in six-speed and twelve-speed models.                   
See Table 3-1, Table 3-2, Table 3-3 and Table 3-4for specifications. Table 3-5 lists 
the recommended environmental conditions for use. 

The photo in Figure 3-1 shows the viscometer and the detailed drawing in Figure 
3-2  identifies the individual parts. 

 

 

Figure 3-1 Model 35SA Viscometer 
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Table 3-1 Model 35 Viscometer Specifications 

Table 3-2 Model 35 Viscometer Sizes  

Model No. Part No. Dimensions 
(LxDxH) Weight 

35A 207198 15.2 x 6 x 10.5 in. 
39 x 15 x 27 cm 

15 lb 
6.8 kg 

35SA 207199 15.2 x 6 x 10.5 in. 
39 x 15 x 27 cm 

15 lb 
6.8 kg 

35A/SR-12 207200 
15.2 x 6 x 10.5 in. 

39 x 15 x 27 cm 
15 lb 

6.8 kg 

35SA/SR-12 207201 
15.2 x 6 x 10.5 in. 

39 x 15 x 27 cm 
15 lb 

6.8 kg 

35A w/ case 101671768 8 x 16 x 19 in. 
20.3 x 40.6 x 48.3 cm 

26 lb 
11.8 kg 

35SA w/ case 101671770 8 x 16 x 19 in. 
20.3 x 40.6 x 48.3 cm 

26 lb 
11.8 kg 

 

Model No. Part No. Electrical No. of 
Speeds Speeds 

35A 207198 115V, 60 Hz, 90W 6 600, 300, 200, 100, 6, 3 

35SA 207199 115V, 50 Hz, 90W 6 600, 300, 200, 100, 6, 3 

35A/SR-12 207200 115V, 60 Hz, 90W 12 600, 300, 200, 180, 100, 
90, 60, 30, 6, 3, 1.8, 0.9 

35SA/SR-12 207201 115V, 50 Hz, 90W 12 600, 300, 200, 180, 100, 
90, 60, 30, 6, 3, 1.8, 0.9 
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Table 3-3 Rotor and Bob Dimensions 

Table 3-4 Rotor-Bob Specifications 

ROTOR-BOB R1 B1 R2 B1 R3 B1 R1 B2 R1 B3 R1 B4 
Rotor Radius, R0  (cm) 1.8415 1.7588 2.5866 1.8415 1.8415 1.8415 
Bob Radius, Ri  (cm) 1.7245 1.7245 1.7245 1.2276 0.8622 0.8622 
Bob Height, L  (cm) 3.8 3.8 3.8 3.8 3.8 1.9 
Shear Gap in Annulus 
(cm) 0.117 0.0343 0.8261 0.6139 0.9793 0.9793 

Radii Ratio, Ri /R0 0.9365 0.9805 0.667 0.666 0.468 0.468 
Maximum Use 
Temperature (oC) 93 93 93 93 93 93 

Minimum Use 
Temperature (oC) 0 0 0 0 0 0 

 
Table 3-5 Range of Environmental Conditions 

 

Unit Radius 
(cm) 

Length 
(cm) Cylinder Area (cm2) x Radius (cm) 

B1 1.7245 3.8 71.005 

B2 1.2276 3.8 35.981 

B3 0.86225 3.8 17.751 
B4 0.86225 1.9 8.876 
R1 1.8415 n/a n/a 
R2 1.7589 n/a n/a 
R3 2.5867 n/a n/a 

Maximum Altitude 6562 ft  (2000 m) 
Temperature Range 41oF to 104oF (5oC to 40oC) 

Maximum Relative Humidity (RH) 80% RH at 87.8oF (31oC)  or less 
50% RH at 104oF (40oC) 
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5.1 Operating the Model 35A and 35SA 

The Model 35A and 35SA viscometers operate at six speeds, ranging from 3 rpm 
to 600 rpm. To select the desired speed, set the speed switch (located on the right 
side of the base) to the high or low speed position as desired. Then turn the motor 
on and move the gear shift knob (located on the top of the instrument) to the 
position that corresponds to the desired speed.  

Table 5-1 lists the positions for the viscometer switch and the gear knob 
combinations to obtain the desired speed. The viscometer gear shift knob may be 
engaged while the motor is running. Read the dial for shear stress values. 

Table 5-1 Six-Speed Testing Combinations for Models 35A and 35SA 

Speed RPM Viscometer Switch Gear Shift Knob 
600 High Down 
300 Low Down 
200 High Up 
100 Low Up 
6 High Center 
3 Low Center 

5.2  
Operating the Model 35A/SR-12 and 35SA/SR-12 

The Model 35A/SR-12 and 35SA/SR-12 have twelve speeds for testing 
capabilities. To achieve this broader testing range from 0.9 rpm to 600 rpm, an 
additional gear box shift lever is used; it is located on the right side of the gear box. 
See Figure 5-1. Move this lever to the left or right as determined from Table 5-2.  

 

Never change the gear box shift lever while the motor is running. 
Changing it while the motor is running will result in gear damage. 

 

 

 
 

Only the viscometer gear shift knob (on top of the instrument) 
can be changed while the motor is running. 
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3. HAAKE Rotovisco Rv12 
 

 

Scanned by CamScanner
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4. CSC Precision and Interfacial DuNouy Tensiometers 
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This tensiometers operate with a precision of ± 0.05 dynes/cm. 
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5. Malvern Zetasizer ZS DLS 

 
  

Introducing the Zetasizer Nano  Chapter 2

Zetasizer Nano Page 2-3

Zetasizer Nano range options
The Zetasizer Nano series of particle analysers consists of a range of different 
instrument models fitted with a choice of ‘red’ or ‘green’ lasers. The models and 
their measurement specifications are described in the table below, with instrument 
options following.

For complete measurement specifications refer to the Basic Guide.

Laser type
The laser fitted is identified by the colour on the oval badge on the cover. 

� Instruments with a black and red badge fitted to the instrument cover either 
have a 4mW 632.8nm ‘red’ laser or a 10mW 632.8nm ‘red’ laser (Nano ZSP 
only) fitted.

� Instruments with a Black and green badge have a 532nm ‘green’ laser fitted.
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S 0.3nm to 10µm – 342Da to 2x107Da
!$

%&

Z – 3.8nm to 100µm – !"#

$%<

ZS 0.3nm to 10µm 3.8nm to 100µm 342Da to 2x107Da
!"#$

%&<

S90 0.3nm to 5µm – 342Da to 2x107Da
!$

%&*

ZS90 0.3nm to 5µm 3.8nm to 100µm 342Da to 2x107Da
!"#$

%&*

Nano 
ZSP 0.3nm to 10µm 3.8nm to 100µm 342Da to 2x107Da

!"#$

<)

(&included 
as standard)

ill * Compatible but not recommended because of low sensitivity.

! Narrow band filter % High temperature

" Universal ‘Dip’ cell & Flow-mode option

# High concentration cell < Microrheology

$ MPT-2 Titrator and Vacuum degasser ) Protein mobility
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Appendix C 
Raw Data Processing 

1. Pipeline flow loop 

As described at experiment method part, the voltage of different signal was directly measured, then 

using relative transformation function to get the desired result we need, such as flow rate and pressure 

drop. The whole calculation process will be demonstrated by the raw data of 0.1 wt% starch dispersion 

in the 1 inch pipe as follows. 

 
Channel 1 / V Channel 2 / V Channel 3 / V Pressure Drop / psi Flow Rate (kg/s) 

1.37 2.058  0.1492818 0.531696 
1.472 2.642  0.2205882 0.6847776 
1.55 3.178  0.2860338 0.80184 

1.637 3.848  0.3678408 0.9324096 
1.743 4.764  0.4796844 1.0914944 
1.824 5.243 1.455 0.5482355 1.2130592 
1.919  1.559 0.6790779 1.3556352 
2.012  1.66 0.806146 1.4952096 
2.106  1.775 0.9508275 1.6362848 
2.207  1.907 1.1168967 1.7878656 
2.375  2.153 1.4263893 2.04 
2.58  2.473 1.8289813 2.347664 

2.732  2.743 2.1686683 2.5757856 
2.926  3.12 2.642972 2.8669408 
3.116  3.51 3.133631 3.1520928 
3.301  3.906 3.6318386 3.4297408 
3.472  4.325 4.1589825 3.6863776 
3.535  4.467 4.3376327 3.780928 

 
The channel 1 represents the measuring voltage of flow rate, the channel 2 represents the measuring 

voltage of transducer at 0-0.5 psi and the channel 3 represents the measuring voltage of transducer at 

0-5 psi. 

For channel 1, we use this relationship to calculate the flow rate as “Flow Rate (kg/s)” column 

showed: 
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𝑦 = 	1.5008	𝑥 − 1.5244	

For channel 2, we use this regression model to calculate the pressure drop: 

𝑦 = 0.1221	𝑥 − 0.1020	

For channel 3, similarly we use this regression model to calculate the pressure drop: 

𝑦 = 1.2581	𝑥 − 1.2823	

Then we calculate the Re and friction factor by flow rate and pressure drop as follows. 

 

Flow Rate 
(kg/s) Volume Rate (m3/s) Pressure 

Drop / psi Pressure Drop / Pa Re f 

0.531696 0.000532655 0.1492818 1029.261779 30695.49843 0.006376553 
0.6847776 0.000686012 0.2205882 1520.9021 39533.09739 0.005680533 

0.80184 0.000803286 0.2860338 1972.133628 46291.26129 0.005372146 
0.9324096 0.000934091 0.3678408 2536.173037 53829.21334 0.005109193 
1.0914944 0.001093463 0.4796844 3307.307514 63013.3848 0.004862039 
1.2130592 0.001215247 0.5482355 3779.95071 70031.47809 0.004498928 
1.3556352 0.00135808 0.6790779 4682.077302 78262.57515 0.004462105 
1.4952096 0.001497906 0.806146 5558.18101 86320.38596 0.004354271 
1.6362848 0.001639235 0.9508275 6555.724837 94464.8399 0.004288346 
1.7878656 0.00179109 1.1168967 7700.731665 103215.7957 0.004219385 

2.04 0.002043679 1.4263893 9834.608025 117771.8411 0.004138887 
2.347664 0.002351897 1.8289813 12610.38215 135533.6821 0.004007221 

2.5757856 0.00258043 2.1686683 14952.44157 148703.4374 0.003947113 
2.8669408 0.002872111 2.642972 18222.65046 165512.204 0.003882943 
3.1520928 0.003157777 3.133631 21605.62518 181974.3982 0.003808516 
3.4297408 0.003435925 3.6318386 25040.64566 198003.3767 0.003728291 
3.6863776 0.003693025 4.1589825 28675.17491 212819.3514 0.003695671 

3.780928 0.003787746 4.3376327 29906.92468 218277.8684 0.003664054 
 

2. Rheology 

The rheology data were mainly measured by HAAKE viscometer Rotovisco® RV 12 with system 

MV I. According to the manual of this equipment, there are three factors for calculating the viscosity, 

shear rate and shear stress as follows: 
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M(Min/s) A (Pa/Scale Grad) G (mPa*s/Scale grad*min) 
2.34 0.966 412 

 

𝑉𝑖𝑠𝑐𝑜𝑠𝑖𝑡𝑦 =
𝐺 ∗ 𝑆
𝑛 	

𝑆ℎ𝑒𝑎𝑟	𝑟𝑎𝑡𝑒 = 𝑀 ∗ 𝑛	

𝑆ℎ𝑒𝑎𝑟	𝑠𝑡𝑟𝑒𝑠𝑠 = 𝐴 ∗ 𝑆	

where n is set by the knobs of the equipment and S is the reading data. 

The example data is the result of 10 wt% measured on July 7th: 

  S    

n Torque range min max mean Shear stress Shear rate Viscosity 
25.6 3 2.9 3.1 1 0.966 59.904 16.09375 

32 3 2.3 2.8 0.85 0.8211 74.88 10.94375 
51.2 3 4.1 4.3 1.4 1.3524 119.808 11.265625 

64 3 4.1 4.6 1.45 1.4007 149.76 9.334375 
128 3 7.7 8.4 2.683333333 2.5921 299.52 8.636979167 
256 3 15.3 15.7 5.166666667 4.991 599.04 8.315104167 
512 1 22.5 23.3 22.9 22.1214 1198.08 18.42734375 
  

Because the reading S is not stable at one point, a range reading of S is reasonable. The torque 

range just amplify the reading by 3, which makes the results more sensitive and accurate. Then we 

apply the above equations to calculate the shear stress, shear rate and viscosity. 

 

3. Mass fraction transform to volume fraction 

Based on previous published literature54, the density of starch nanoparticles is around 1.5 g/cm³. 

And the relationship between mass fraction and volume fraction follows: 

𝑉𝑜𝑙𝑢𝑚𝑒	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 =
𝑀𝑎𝑠𝑠	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦	𝑜𝑓	𝑠𝑢𝑠𝑝𝑒𝑛𝑠𝑖𝑜𝑛

𝐷𝑒𝑛𝑠𝑖𝑡𝑦	𝑜𝑓	𝑠𝑡𝑎𝑟𝑐ℎ	𝑛𝑎𝑛𝑜𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠
 

That is:	

𝑉𝑜𝑙𝑢𝑚𝑒	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 =
𝑀𝑎𝑠𝑠	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 ∗ 𝐷𝑒𝑛𝑠𝑖𝑡𝑦	𝑜𝑓	𝑠𝑢𝑠𝑝𝑒𝑛𝑠𝑖𝑜𝑛

1.5
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Mass fraction Volume fraction Density of suspension (g/cm³) 
0.35 0.2677 1.1474 
0.34 0.2584 1.1399 
0.32 0.2414 1.1316 
0.31 0.2333 1.129 
0.3 0.2242 1.121 

0.2875 0.2138 1.1156 
0.275 0.2026 1.105 
0.25 0.1832 1.099 

0.2375 0.1731 1.093 
0.225 0.1632 1.088 
0.2 0.1436 1.077 

0.175 0.1244 1.066 
0.15 0.1055 1.055 
0.125 0.0870 1.044 
0.1 0.0688 1.032 

0.0854 0.0581 1.02 
0.08 0.0548 1.028 
0.07 0.0478 1.0234 
0.06 0.0408 1.0202 
0.05 0.0339 1.0169 
0.04 0.0270 1.0127 
0.03 0.0202 1.0092 
0.02 0.0134 1.0044 
0.01 0.0067 1.0015 

 

4. Density of starch nanoparticles dispersion at different mass fraction 

Date Concentration Volume / ml Mass / g Mean / g Density / (g/cm^3) 

2016-08-10 36.00% 50 57.38 57.37 57.34 57.36 1.147 
2016-08-08 35.00% 50 57.34 57.32 57.37 57.34 1.147 
2016-08-10 35.00% 50 57.38 57.37 57.34 57.36 1.147 
2016-08-10 35.00% 50 57.36 57.45 57.41 57.41 1.148 
2016-08-04 34.00% 50 56.96 56.95 57.08 57.00 1.140 
2016-08-08 34.00% 50 57.23 57.19 57.22 57.21 1.144 
2016-08-09 34.00% 50 57.1 57.11 57.18 57.13 1.143 
2016-08-04 32.00% 50 56.6 56.77 56.69 56.69 1.134 
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2016-07-29 32.00% 50 56.42 56.43 56.46 56.44 1.129 
2016-08-08 32.00% 50 56.68 56.79 56.67 56.71 1.134 
2016-08-15 32.00% 50 56.46 56.49 56.5 56.48 1.130 
2016-08-08 31.00% 50 56.42 56.54 56.45 56.47 1.129 
2016-08-10 31.00% 50 56.38 56.45 56.42 56.42 1.128 
2016-08-10 31.00% 50 56.4 56.46 56.53 56.46 1.129 
2016-07-27 30.00% 50 56.09 56.04 56.14 56.09 1.122 
2016-07-20 30.00% 50 55.98 56.01 56.02 56.00 1.120 
2016-07-27 28.75% 50 55.78 55.85 55.67 55.77 1.115 
2016-07-20 28.75% 50 55.77 55.77 55.85 55.80 1.116 
2016-07-18 27.50% 50 55.05 54.92 54.78 54.92 1.098 
2016-07-13 27.50% 50 55.49 55.54 55.61 55.55 1.111 
2016-07-20 25.00% 50 54.91 54.93 54.98 54.94 1.099 
2016-07-20 23.75% 50 54.64 54.64 54.72 54.67 1.093 
2016-07-18 22.50% 50 54.45 54.44 54.51 54.47 1.089 
2016-07-13 22.50% 50 54.26 54.33 54.37 54.32 1.086 
2016-07-18 17.50% 50 53.27 53.36 53.28 53.30 1.066 
2016-07-13 17.50% 50 53.23 53.33 53.2 53.25 1.065 
2016-07-18 12.50% 50 52.15 52.32 52.18 52.22 1.044 
2016-07-13 12.50% 50 52.14 52.15 52.18 52.16 1.043 
2016-08-03 8.00% 50 51.37 51.41 51.42 51.40 1.028 
2016-08-03 7.00% 50 51.14 51.18 51.19 51.17 1.023 
2016-08-03 6.00% 50 51 51 51.03 51.01 1.020 
2016-08-03 5.00% 50 50.86 50.83 50.84 50.84 1.017 
2016-08-04 5.00% 50 50.79 50.77 50.87 50.81 1.016 
2016-08-03 4.00% 50 50.64 50.64 50.62 50.63 1.013 
2016-08-03 3.00% 50 50.44 50.45 50.49 50.46 1.009 
2016-08-03 2.00% 50 50.2 50.24 50.22 50.22 1.004 
2016-08-03 1.00% 50 50.07 50.08 50.08 50.08 1.002 

 


