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Introduction

The statements in these extracts are from the test reports compiled for DIN, TUV and
other engine test reports. All individual, full test report documents are available from the

NanoVit Website or by contacting NanoVit (see www.nanovit.co.uk).

What is NanoVit®?

NanoVit decreases friction and reduces wear, leading to improved efficiency and
prolonged component life. NanoVit is not a traditional additive and not based on any
existing additive technology. NanoVit is a particle that changes the dynamics of the oil film
layer by forming a firmly adhesive and elastic anti-friction coating on frictioni stressed
surfaces. In addition to the benefits of improved efficiency and improved component-life,
NanoVit will clean the lubricant circuit and therefore the friction surfaces, improve the
viscosity of the lubricant and increase its lifetime, reduce emissions, regenerate defective
spots on friction surfaces, and reduce noise and vibration. NanoVit has no influence on the
formulations or recipes of lubricants and forms no rigid layers. Once treated, NanoVit

continues to have an effect after lubricant changes.

Friction surface
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NanoVit® properties:

- self-regulating under pressure

under pressur
anc

- flexible, elastic temperature o

the friction
- retains lubrication abilities at high temperature zone:
- steady and permanent, firmly adhering

- very-low friction coefficient

I A i
Friction surface

A wear protection layer, which forms Friction Rediction
under pressure and temperature on the friction
zones with a 3-dimensional, ball-shaped, elastic

net structure capable of stretching from 31 700 Nano metres re= - N

NanoVit
NanoVit® is a nano particular amorphous powder that can be

mixed with every crude oil product L
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The NanoVit® 1 Mixture consists of a special mixture of modified silicon oxide, aluminum
oxide and plasma treated graphite which keeps its lubrication abilities at a temperature of
1,200 °C

QOutline of Test Summaries in this Document:

I. NanoVit® is a nano particular, amorphous powder

C Extract of TUV Test report : Mnalysis of the matter characterization for the identification of
specificsurf aces by Br unau dNaiottrPovelertedtet)e | | er o

C Extract of Test report (Lubrication Producer) : fAnalysis of forming a layer at the tempered
method / Record by electron microscop e (blanoVit modified 10W40 oil tested)

Il. NanoVit® improves friction values and reduces attrition (wear)

C Extract of TUV Test report : Mnalysis of friction and wearbyau ni ver sal (Adassiiomet er
gear oil Type 85W90 modified with NanoVit tested)

CExtract of T! Xnalysis sffrictioneapdovear by wear i foil temperature balance
evaluation by Brugger (DIN 53347-2)ii(NanoVit modified 20W40 oil was confirmed (NanoVit-
Engine-Renovator mix))

C Extractof T! V Test r e-fest- DIN 51834 BaR ¥ Friction and wear curve progression
at 300 N (ball-shaped disc)o(NanoVit modified 10W40 oil tested)

C Extract of the University of Lilbeck Test report : DIN 51350 4-ball-shap e d t é\suto\éitr o
modified 10W40 oil tested)

l1l. NanoVit® effect increases under pressure

C Extractof the University of L¢bbaldhdpesd (Namgvibert o : @D
modified 10W40 oil tested)

IV. NanoVit® forms a firmly adhering wear protection layer

C Extractof TUVit est Dmpmnindgandly si s by a uni vNanav/iarhodified i b o met
10W40 oil tested)

V. NanoVit® quarantees an elastic coating that absorbs frictional energy

C Extract of University of Schmalkalden Test report : SRV-Testd(NanoVit modified 5W40 oil
tested)

VI. NanoVit® improvement of combined indication paramaters
CExtract ofEngisne rteesotrtbyi t he company ZETORDO

CExtract ofRollingtedtperfoenfamce iy DEKRA of an Opel Astrao
CExtract ofEnginetstatthelproirverfisi ty of St. Petersburgo

C Extract of test report concerning the preparation of lubricant mixes on crafts
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I. NanoVit® is a nano particular, amorphous powder

C Extract of TUV i Te st r Analgsrs of the matter characterization for the identification of
specificsurff aces by Br unau ¢Naro¥inPoveertesteb)e | | er o

Sample Description Matter components mixture (nano-scale)
Consistency (average) 2.73 g/lcm3 Geometry Ball-shaped particles > 95 %
Molar mass (average) 59.5 g/mol Dripping Point |-
Spezific surfaces Increase Apron Corr-Coefficient C Constant
BET-surface by 22.044 3.62%™ 0.999273 61.091
Brunauer/Emmett/Teller S S
o 155,4 mz2/g Yy - m#m?
Conc. mass Conc. volume
Particle aperture 6 6 14,15 .E™® cm
by Sauter (Ds) Ds=— Ds=— - u
Sv g-Sm 14,15 nm
Pore volume Total Micro Meso Macro
0.43 cm3/g 0.06 cm3/g 0.314 cm3/g 0.056cm?3/g

Conclusion: The analyzed sample is a firmly, strong agglomerate, especially meso matter mixture
and has a high specific surface of 155 m2/g. The particle structure of the matter mixture is
amorphous. The geometry is ball-shaped. The average particle aperture is 14 NM.

C Extractoftestr eport ( Lubr i cAaaysisohfornfing a khyercaethe femgered method
/ Record by el e @bdfiediNanoVitd0WeGod was eonfirmed)

Flatten

A metallic test piece was put into an oil bath; (10W40 oil with NanoVit-Powder concentration of
20mg/L). The test piece was treated in the lab kiln at 500 °C for half an hour.

That means the oil was cracked so that you only see a nano particular layer through the electron
microscope.

Background link to the basic knowledge of nano particular SiO»: fLubricating gr eas e
W. Bartz with 13 Authors / Expert-Publisher i Release 2000 / ISBN 3-8169-1533-7

! If SiO; is in a nano particular amorphous form,
Huog 0 S 00 oot it builds an elastic, 3-dimensional, ball-shaped
i -\ .
ggf Sosy net structure on the the active centres of the
w0 0 sig o O
~plg-

e e 5 friction zones
S DR I )
i fifiaaiis siiitings
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SiO, 1 REM Recorded Data SiO, 1 ball-shaped structure

Il. NanoVit® improves friction values and reduces wear

CExtract of T! Analybiedf friction argl weat value byfian universa |

A classic gear oil Type 85W90 modified with NanoVit was tested and compared to the non-

modified ol

t

r

bomet er ¢

The main focus of the test was the verification of the layer forming. The test oil was Type 85W90-
GL4-Gearoil. The test oil was concentrated by 0.5 % NanoVit. The test pieces were put into the
test oil for a period of time before the test started. Due to comparison a non-additive oil was put

into the gear oil too.
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The analysis by the universal tribometer (UTB) and the test pieces (pen and glass) caused less
friction on the friction surface with the concentration of NanoVit®. At a test load of 800 N there will

be a steadiness of the friction resistance by 0.08.

For the non-additive gear oil the friction resistance decreases through the complete test. This is
due to the friction heat that decreases the viscosity of the oil. The wear protection of the gear oil

has less effect.

It is different when using NanoVit®. The friction coefficient of the test area of 300 to 600 N is inferior
to huge fluctuations. The adjusting NanoVit® components on the surface compensate the test load
and use it to form a wear protection layer. These fluctuations become less the higher the test load.
At 800 N it is independent of the test load and is constant.

The NanoVit-Gear-Renovator values are below the friction values of the non-additive oil. The

lowest friction value of the NanoVit-GR is 0.0001 y, contrast with the non-additive oil at 0.08u. The
highest value is at 0.075 4, for the non-additive oil at 0.2p.
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Friction Valus Anatysis
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At the shown test area of 1,000 N there is a balanced and dynamic process of the NanoVit®-layer
compared to the non-additive gear oil. That means less gear oil abrasion and less deficit of
material.

Note the balanced sinus curve progression which is due to the cushioning and can only be done
through elastic coats.

Further analysis was done increasing the treatment level to 20mg (2%) NanoVit..

NanoVit UK / Efficiency Technologies
+44 (0) 845 299 7898
www.efficiencytechnolgies.co.uk / www.nanovit.co.uk




Friction Valus Anafysts - Gear Ol S5US concantrated with 20 mg Nanovit —LM- GLB5W30 + ASC-2010/2010
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Flo. 3: Friction Valus anaksis - comparison of 5000 and $5U0S0 concantrated with 5 mo Nanoit - Additive

Concerning the analysis for the 2% concentration, the friction values are also below the values of
the non-additive gear oil.

This analysis also measured wear to demonstrate wear-protection at 5% and 20% concentrations
(see below)

attrition Anatysis - E5US0 gear ol s concantrated with Smg Nanowit
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For the 85W-90 GL-4 (Non NanoVit) a specific wear rate k of 5* 10-5 mm 3/ Nm is shown, for the
NanoVit Test, there is a value of 3 * 10-6 mm 3/ Nm. A 94% improvement.

2% concentration diagram foll owse
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Attrition Anatysis - S5UVS0 gear oll concantratad with 20mg Nanovit
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Fig. 4: attrition Analysis - comparison of $5VV/S0 and S5VVS0 concantratad with Smg of NanoVvit - Aaditive

The gear oil was also concentrated with 20 mg of NanoVit® additive. This analysis demonstrates
and proves the maximum concentration and effect on wear protection.

The measured wear test is strongly influenced by the prevailing temperature. The target area of the
wear protection analysis is 1000 N. The temperature stabilizes at this point. The non-NanoVit
Curve trend is clearly descending. The NanoVit curve is significantly different. The trend curve is
almost straight, equating with low wear. Particularly striking is the trend of the curve at the test load
of 1,000 N. Here showing only a very low detectable wear. The wear curve of NanoVit shows a

decrease in every test load.

Wear screen analysis

For the evaluation of abrasion decreasing abilities of a product or additive it is necessary to record
indicated parameter data and also to conduct a screen analysis. These are the results of the

screen aanalysis:

85W-90 Non-NanoVit oil
test load 1,000 N
kilometrage 65,000 m

NanoVit®-GR-test oil A
0.5%

test load 1,000 N
kilometrage 63,000 m

NanoVit®-GR-test oil B
2%

test load 1,000 N
kilometrage 63,000 m

The screen shows that the 85W-90 gear oil is pyrolyzed
due to the high temperatures. The residues sediment on
the friction surface and cause wear.

- Wear screen on the test panel oil bath - Zoom x100

Regarding the wear surface of the test piece of the
NanoVit®-GR compared to the non-additive gear oil
there is a significant reduction of the residues (oil
plague). At the friction surface you see the glow
discoloration

T Wear screen of the test panel oil bath T Zoom x100

This concentration shows the lowest sediments of oil
plague. The friction surface is protected. The typical
glow discolorations do not occur, which means an
optimal friction process.

- Wear screen of the test panel oil bath i Zoom x100
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Conclusion: The screen analysis supports the positive result of the wear protection analysis. By
using NanoVit it was possible to reduce the deficit of the wear protection with commercial gear oil.

The results of this test show that by using NanoVit the frictional resistance was significantly
reduced. As a direct result, with the friction zones less burdened, consequentially there was less
wear. Also, reducing the frictional resistance results in a lower temperature of the load, improving
wear and the viscosity of the oil.

In summary:
6,E-05
Wear Analysis: [1000 N]

5,E-05
£
<
=4 E-05
£
‘;‘ Wear Protection Wear Protection
© 3,E-05 with 0.5% NanoVit with 2% NanoMi
S increased by : increased by
(O]
= 2,E-05 94% . 90%

1,E-05

v
0.E+00 NanoVitill : anoVi
NanoVit5 NanoVit 20

Final Conclusions: The result of the friction and wear analysis showed, that the wear protection of
85W-90-GL4 at a concentration of 0.5 % NanoVit® and a load of 1,000 N has improved by 94 %.
That means low friction causes a low temperature. This causes a low oil abrasion and less deficit
of material. The experiments have also shown that an over-concentration has no adverse effect on
the Wear protective effect of NanoVit.
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C Extract of T | Ahaly$ie of friction e ovear valile by an attrition balance i oil
temperature evaluation by Brugger (DIN 53347-2)0

A 10W40 oil modified with NanoVit (NanoVit-Engine-Renovator) was tested and compared to the
non-modified oil

Diagram 1:
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Conclusion: The oil concentrated with NanoVit has a significantly lower temperature.

New test pieces were used for the test. In the first test shown (Diagram 1) the test oil (10W40) was
heated up to 50°C (Ambient temperature = 20°C, test load = 140N). For the initial seconds the test
oil cools down. Through friction it generates thermal energy, which leads to a heating of the test oil.
The temperature difference is due to the forming of the wear protection on the friction zones. The
energy from heat and pressure is needed for this to occur. Once the layer is formed the oil is
heated at the same rate as the non-additive oil. However, the active wear protection layer will
ensure less friction and less thermal energy.
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Diagram 2 illustrates this as the layer has now been formed. The temperature curve progression of
NanoVit is slightly below the non-additive test oil, and does not suffer from fluctuations as seen in
the standard oil sample curve at 20 mins..

10W40 Standard oil 10W40 With NanoVit

The attrition load of the NanoVit concentration has improved by 36%.
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10W40 Nano\fit
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CExtract of TISRV-Test-sDIN 56884pPart 2tFriciion and wear curve progression at
300 N (ball-shaped disc)o

A 10W40 oil modified with NanoVit (NanoVit-Engine-Renovator) was tested and compared to the
non-modified oil
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Conclusion: At the absolute mixture friction area at a test load of 300 N there is a friction value of
0.11 to GBRWt2estTohewiiit h t he béllishapetl diso only waaks at thé mixturet h e
friction area 1 the friction value of NanoVit is a very slightly higher than the standard engine oil, as
energy is needed to form an initial layer.

The wear at the mixture friction area is significant lower. (> 50%).
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l1l. NanoVit® effect increases under pressure

C Extract of the University of Lilbeck Test report by DIN 51350 4-ball-shaped apparatus

A 10W40 oil modified with NanoVit (NanoVit-Engine-Renovator) was tested and compared to the
non-modified oil

The test oil was a half-synthetic 10W40 engine oil, which was concentrated with 2 % NanoVit®.
The test pieces were put into the test oil for a period of time before the test started. It started with a
test load of 300 N. After deadlock of the apparatus, which is caused by the high walk load or the
fusion of the test balls, the test ends. The fig. shows the curve progressions of the single test runs
at 3,600 N to 12,000 N.

VKA - attrilon valus anatysis by DIN 51350 Part 4

0.7 - Test loas of 3500 to 12000 N
F 0.6 — 3600 N - Versuch 1: u=0,45
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It is notable that the VKA apparatus only stopped due to the high walk loads and not due to fusion.
After 10 sec there was a steadiness of the friction values in every test.

Conclusion: By using the NanoVit modified test oil there was no fusion of the balls. The highest
commissioned strength was at 12KN.

Test No. Aperture (mm) Average aperture | Attrition volume
(mm) (mms3)

1. Standkugel: 0,45

1 2. Standkugel: 0,45 0.45 3,17*10*
3. Standkugel: 0,45
1. Standkugel: 0,46

2 2. Standkugel: 0,45 0,45 3,17*10™
3. Standkugel: 0,45

1. Standkugel: 0,45
3 2. Standkugel: 0,44 0.44 2,9"10*
3. Standkugel: 0,44
Average 0,45 3,08'10*

Conclusion: Attrition statistical data DIN 51350-05-E~ Average scar diameter 0.45mm.
This value is excellent. It is in the range of the lowest attrition / wear (conc. DIN: E=0.46 mm).
Values of commercially available products are above and beyond 0.5mm
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IV. NanoVit® forms a firmly adhering wear protection layer

C Extractof TUVi t e st Dry pumning andlysis by a universal tribometerod

A 10W40 oil modified with NanoVit (NanoVit-Engine-Renovator) was tested and compared to the
non-modified olil

A test of insufficient lubrication was done with the universal tribometer and the test pieces (pen and
glass). The test oil was the half-synthetic 10W40 engine oil, which was concentrated with 0.5 %
NanoVit. The test pieces were put into the test oil for a period of time before the test started. It
started with a test load of 300 N.

During the analysis it was proved that the mechanical deadlock could be deferred up to 85 min
by using NanoVit. On closer examination of the diagram it is obvious that at dry running the oil
film has cracked and there was no oil lubrication anymore. If the oil film cracks at such a critical
point, it usually causes a welding of the friction partners. Instead at this point, a NanoVit® coat
under pressure and temperature has been formed which has assumed the lubricating function and
the wear protection.

Oil Film Oil Film Broken
Available
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