BASF Lubricant Base Stocks and Additives

0= BASF

We create chemistry

= \Water-Soluble PAG Base Stocks
= Water-Insoluble PAG Base Stocks
= High Viscosity PAGs (Thickeners)

= Monoesters

= Diesters

= Polyolesters

= Complex Esters

Low Molecular Weight PIB
Medium / High Molecular Weight PIB

As a leading global supplier of lubricant base stocks and additives,
we are passionate about partnering our customers with strong

expertise and best-in-class solutions to meet market requirements
today and tomorrow. We are unique in the lubricant industry, offering
a broad and extensive portfolio to support the wide range of lubricant
applications and enable performance, quality and innovative growth.

Our high performance and reliable components support the drive
towards improved fuel economy, extended equipment lifetime and
sustainable solutions. Looking to tomorrow, we are committed to
continuously developing products that meet the emerging needs of
our customers. Leveraging our global production footprint, strong
R&D competence and sustainability expertise, BASF is the ideal
partner to fulfill your lubricant component needs.

Performance highlights

= Excellent low-temperature properties

= Low friction

= High thermo-oxidative stability f
= | ow volatility

= Highly biodegradable e
= 100 % renewable content™

= Measurable CO, savings*

Biodegradability

= Antioxidants

= \/iscosity Index Improvers

= Pour Point Depressants

= Friction Modifiers

= Anti-wear / Extreme Pressure Additives
= Corrosion Inhibitors

= Metal Deactivators

= Components for Metalworking Fluids

= Hydraulic Packages
= Turbine Packages
= Gear Packages

Ester base stocks have unique tailored molecular structure to
achieve desired performance for target application and offer

a variety of performance advantages over mineral oil and other
synthetic base stocks. BASF offers a broad portfolio of Synative®
ester base stocks delivering excellent technical performance in a
wide range of automotive and industrial applications.

= High performance for extended equipment life

= | ow coefficient of friction and good VI for high energy efficiency

= Excellent thermal properties allowing broad operating
temperature range and clean operations

= Polar Ester groups leading to good lubricity, very low volatility,
high flash point and excellent solvency

= Excellent biodegradability, very good toxicity profile and
renewable content of up to >90 %

* *
Cost Savings Emissions Renewables
11 UNSDG 15 UN SDG

* for BMB grade

Get in contact

with us

Our ester base stocks
keep machinery moving

BASF SE
Lubricant Components
basf.com/lubricant-components

Asia

BASF (China) Company Ltd.

Fuel and Lubricant Solutions

No 300, Jiangxinsha Road,
Pudong, Shanghai 200137, China

Europe

BASF SE

Fuel and Lubricant Solutions
Carl-Bosch-Str. 38

67056 Ludwigshafen, Germany

North America

BASF Corporation

Fuel and Lubricant Solutions
100 Park Avenue, Florham Park,
NJ 07932, USA

South America

BASF SA

Av. Nagdes Unidas, 14.171 — 11° andar
Sao Paulo, 04794-000, Brazil

The descriptions, designs, data and information contained herein are
presented in good faith, and are based on BASF’s current knowledge and
experience. They are provided for guidance only, and do not constitute
the agreed contractual quality of the product or a part of BASF'’s terms
and conditions of sale. Because many factors may affect processing or
application/use of the product, BASF recommends that the reader carry
out its own investigations and tests to determine the suitability of a product
for its particular purpose prior to use. It is the responsibility of the recipient
of product to ensure that any proprietary rights and existing laws and legis-
lation are observed. No warranties of any kind, either expressed or implied
including, but not limited to, warranties of merchantability or fitness for a
particular purpose, are made regarding products described or designs,
data or information set forth herein, or that the products, descriptions,
designs, data or information may be used without infringing the intellectual
property rights of others. Any descriptions, designs, data and information
given in this publication may change without prior information

The descriptions, designs, data, and information furnished by BASF
hereunder are given gratis and BASF assumes no obligation or liability for
the descriptions, designs, data or information given or results obtained,

all such being given and accepted at the reader’s risk.
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2219-EVJ  ® = reg. trademark of BASF SE

Ester Base
Stocks

Selection Guide

Make the difference




Esters Main applications Chemical and physical properties*
Transportation Industrial MWFs Kinematic viscosity V|ﬁ‘c;;:ty Density Acid value lodine value H{g:ﬁ;yl Flash point Pour point NOACK
8 2 £ mm?/s mm?2/s g/cm?® % g :‘:»
;—? § § [40°C] [100°C] 20°C mg KOH/g gl/100g mg KOH/g °C °C weight loss § % :
2 " w g , 8 5 ) o e b b
= 5 5 2 3 2 2 2 3 2 2 55 = 3
2 2 o o ©° B 2 8 2 £ o £ =] © 03 = .
t LS5 222 85 2 5 8 oz 1 b
S = c ) o = b= X =
% z g g ._;;’ g § s % % 2 3 . 'Fg ASTM D445 AT DIN 51757 ASTM ISO 3961 ISO 4326 ASTM ASTM AT 2 :;-é g ; § %
E €8 6 6 B & Z2 g 8 £ £ = o = 3 E PN ® T < o
. . ] = = S v = E =2 © B = o = [ [a)
Product name  Description 2482288838 :z245828 & E 5x» & ¢ 2 3
Mono-/Methyl esters Mono-/Methyl esters
Synative® ES ME C12/98-100 Methyl ester of saturated fatty acids ° 4.0 1.7 - 0.869 <05 <05 3 131 3 - High ) 95
Synative® ES 2301 Methyl oleate o o 4.5 1.7 = 0.879 1.6 89 0.5 176 -21 = Standard o 95 Low viscosity esters with good solvency
Synative® ES 2911 Isodecyl pelargonate [} [} ° ° 5.0 1.7 - 0.867 0.05 <1.0 1.0 172 -75 - High ° 47 ° Exceptional low pour point
Synative® ES EHK 2-ethylhexyl cocoate ° o o ° 6.0 1.8 = 0.860 <03 <50 <06 > 170 -33 17 High ° 62 ° gggg ng:ﬁ';}’;;g%iflg‘:l \‘Iigfs’t?éci‘”rf'yﬁc stability
Synative® ES 9845 2-ethylhexyl-tallate ° ° ° [ [ 7.9 2.7 216 0.870 0.4 90-95 1 228 -63 - Standard > 50 Very good biodegradability y
Synative® ES 9846 2-ethylhexyl oleate (] ° [ [ ° 8.0 2.8 238 0.870 1 60-70 1 220 -39 18 Standard ° 69 Easy to emulsify
Synative® ES 9846 J 2-ethylhexyl oleate ® ® [ ° ] 8.1 2.8 230 0.870 <1 65 <2 220 -39 18 Standard ® 69
Synative® ES EHO 2-ethylhexyl oleate [} [} [} ® ° 8.0 2.8 238 0.870 <0.5 63 -71 <0.8 > 180 -36 17 Standard [} 69
Synative® ES EHPA 2-ethylhexyl palmitate [ ] [ ] ° 9.0 25 165 0.860 <0.5 <20 <0.5 > 200 -3 17 High [ ] 67
Synative® ES EHS 2-ethylhexyl stearate [} ° [} [ ° 9.5 2.9 163 0.859 0.003 <2.0 0.1285 210 3 - High 68
Diesters Diesters
Synative® ES 2958 Di-2-ethylhexyl azelate [ ] [ ] [ ] [ ] [ ] [} 10 2.9 137 0.920 0.02 <0.5 2.0 220 -72 22 [ ] 36
Synative® ES DNA Di-isononyl adipate ° o o o o o ° o 11 3.0 150 0.922 <0.07 <05 2.0 220 -58 22 [ 0 Superior friction characteristics
Synative® ES DPHA Di-(2-propylheptyl) adipate [} [} [} ® [ ° ° [ 12 3.0 114 0.912 0.1 0.03 <1 223 -75 28 ° 0 ° Outstanding low-temperature performance
Synative® ES 2970 Di-isodecyl adipate (DIDA) e o o o o o o ° 14 3.5 144 0.909 0.02 <05 2.0 224 -72 13 ° 0 Low volatility and high flash point
Synative® ES 2813 Di-isotridecyl adipate (DITA/DTDA) e o o o o e o o ° ° 23 5.1 150 0.907 <01 <1 <4 247 -66 7.2 ° 0 ° Eigz"'}f&z’ffﬁegi f;g;giﬁ?:r:“s;:!'ty
Synative® ES DITA Di-isotridecyl adipate (DITA/DTDA) [} [} [} ® ® [} [} [} ® [} 26 5.2 136 0.911 <0.1 <05 <5 > 210 -66 6,5 [} 0 [} Biodegradability
Synative® ES 2971 Di-isotridecyl adipate (DITA/DTDA) e o o o o e o o ° 27 5.3 135 0.909 0.02 <05 2.0 236 -57 7 ° 0 Products for use in MIL-PRF-23827 synthetic greases
Saturated complex/Polyolesters Saturated complex/Polyolesters
Synative® ES 4007 NPG based polyolester [} [} ° [ 7.7 2.1 54 0.920 0.01 <1.0 4 174 <55 - 0
Synative® ES 2923 Polyolester of fatty acids (] ° 12 3.1 123 0.955 <0.03 <1 <5 214 -72 16.9 n/a Best in class thermal and oxidative stability
Synative® ES 875 Triglyceride ester ] 14 - - 0.950 <0.1 <1.0 <5 238 -13 - ) 90 Clean operations: do not form residues / coke
Synative® ES 2920 TMP ester of fatty acids e o o o e o o 17 4.0 132 0.951 0.02 <05 2 258 -69 5.5 ° 82 Excellent solvency N
Synative® ES 2810 TMP ester of fatty acids ° e o e o 19 44 145 0.939 <02 <10 1 246 -51 2.9 ° 80 ° ° \éirgdgﬁ;gr:)‘f;rifgai?ﬂ;ow volatility
Synative® ES TMTC TMP ester of fatty acids ° ° ° ° ) 20 45 143 0.946 0.1 <1.0 <4 > 240 -51 3.6 ° 80 ° ° ° Good low-temperature properties
Synative® ES 2934 TMP ester of fatty acids ° e o e o 21 4.6 140 0.941 <0.05 <1.0 <4 268 <-48 2.7 0 Biodegradability
Synative® ES 2940 Polyol ester of fatty acids e o ° 23 48 131 0.990 <0.03 <1 <5 253 63 4.4 n/a High renewable content (up to 90 %) , ,
. . Base stocks for use in MIL-PRF-23699 and MIL-PRF-7808 tubrine lubricants
Synative® ES 2939 PE ester of fatty acids [ ] [ ] [ ] ° 25 5.0 125 0.993 0.02 <0.5 1.5 258 -63 4.2 [ ] 65 ° Products for use in VGP, OSPAR or ecolabel compliant lubricants
Synative® ES 2939 MIL PE ester of fatty acids (] o (] (] 25 5.0 125 0.993 0.02 <05 1.5 258 -63 4.2 High (] n/a
Synative® ES 2931 PE ester of fatty acids [} ® [} [} [ ] 26 5.2 138 1.004 0.02 <0.5 2 258 -63 5.0 ° 47 °
Synative® ES 2938 PE ester of fatty acids ® ® ® 31 5.7 124 0.951 0.008 2 2.3 260 -52 2.5 58
Synative® ES 4046 PE based polyol ester ° ° [ 45 6.2 81 0.965 0.01 <1.0 4 242 0 3.6 0
Synative® ES 4068 PE based polyol ester [} [} [} ° [ 66 8.2 91 0.960 0.01 <1.0 4 248 -40 2.4 [} 0
Synative® ES 4074 PE based polyol ester [} [} [ 76 9.0 91 0.956 0.01 <1.0 4 250 -36 2.3 0
Synative® ES 3345 Complex ester ° [ ) ° ° 112 14 155 0.990 <05 <1.0 <12 300 -49 2.0 ) 67 ° °
Synative® ES 3200 Complex ester [ [ [ ] [ [ ] [ [ ° 218 25 147 0.972 <0.5 <5 <10 300 -21 1.0 [ ] 54 ° [
Synative® ES 4220 PE based polyolester [ [ ° ° 223 18 90 0.965 0.01 <1.0 4 291 -27 1.7 0
Synative® ES 3357 Complex ester [ [ ] [ ] [ ] [ ] [ [ ° 310 36 162 0.998 <0.5 <1.0 <10 258 -39 8.6 [ ] 0 [ ]
Synative® ES 1200 Complex ester [} [} [ ° ° [} [ [ 1,200 100 177 0.954 <1 2 <15 292 -27 <1 ° 86 [ °
Unsaturated complex/Polyolesters Unsaturated complex/Polyolesters
Synative® ES TMP 05 TMP trioleate (tallow) [ ] [} [ ] [ ] [} 46 9.5 197 0.916 <1 83-90 <20 340 -49 1.5 [ ] 90 [ ] [ ]
Synative® ES TMP 05 V TMP trioleate (vegetable) ° e o o ° ° 46 9.4 191 0.915 0.2 86 9 350 -48 1.2 ° 90 ° ° ° Superior lubrication performance
Synative® ES 2846 TMP trioleate (vegetable) ° [ ° [} [ ° 48 9.7 180 0.921 <1 84 6.5 314 -45 21 ° 90 [ ) ® ° Excellent solvency
Synative® ES 2846-H TMP trioleate (vegetable) ° e o o ° ° 48 9.7 180 0.915 <02 84 <5 350 48 1.2 ° 90 ° gggg 'tz‘grrfgpoifl Zt:tri(\a/ep::(;)rhmzp;etic —
Synative® ES 3103 TMP complex ester (vegetable) [ ) ° ° ) [ 71 13 184 0.918 <1 72 -95 <15 > 300 -42 14 ° 90 ° Low volatility ;md high flash pczlints Y y
Synative® ES TMP 05/140 TMP complex ester (tallow) ) ° () [} ) [} 138 22 186 0.925 <1 72 -95 <15 350 -32 1.3 ° 93 [} ® (] Biodegradable, renewable and low toxicity
Synative® ES 3102 TMP complex ester (vegetable) e o o o ° ° 138 22 186 0.925 <1 72-95 <15 350 -32 1.3 standard ° 93 ° Broad range of available viscosities . .
Synative® ES 3101 TMP complex ester (vegetable) e o o o ° ° 326 42 176 0.932 <1 72-95 <15 > 300 40 <1 ° 88 ° Suitable for use in VGP, OSPAR or ecolabel compliant lubricants
Synative® ES 3100 TMP complex ester (vegetable) ® ® [} [} ® [ ] 1,000 105 201 0.939 <1 72 -95 <20 > 300 -33 <1 87 ° °
Synative® ES PDO PE partial ester of fatty acids [} [} ® 110 14 131 0.944 1.1 83 122 - -27 - ° 89
Synative® ES PTO PE ester of fatty acids ° [ ° [ ) [ [ 67 12 178 0.923 0.2 91 6.0 315 -25 1.3 ° 93
Synative® ES 2427 PE partial ester of fatty acids [} [} ° 165 16 99 0.965 1.2 <80 185 286 -15 - [} 88
Synative® ES NPG 05 NPG ester of fatty acids ° [ ) [} [ ® 24 6.0 210 0.899 <05 84 6.0 270 -34 - ° 87
Synative® ES NPG-L NPG ester of fatty acids ° [} [} ® ° 20 4.9 190 0.904 0.2 a7 9.0 271 -30 3.3 75

* Values given in this table represent only typical characteristics. Detailed product specifications are given in the relevant product data sheets or MSDS.

** Test result or analogy to 28-day biodegradation studies acc. OECD 301 series or BODIS test.

*** Only typical values, due to the natural or complex character of the products

**** NSF HX-1, LuSC and USDA biopreferred listing status (2023).



