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King Industries o�ers a selection of high performance additives and synthetic base stocks that comply with the 
FDA 21 CFR 178.3570 for use in lubricants with incidental food contact.  These products are NSF approved as HX-1 
ingredients for use in H1 lubricants and are Halal and Kosher certi�ed. 

NSF HX-1 Registered Products

Kosher & Halal
Approvals

Maximum Allowable
Treat LevelDescription

NSF HX-1
Registration #

Alkylated Naphthalenes,  pg. 3 

YMD/ Copper Corrosion,  pg. 7

Antioxidant,  pg. 4 

NA-LUBE® KR-006FG

NA-LUBE® AO-142

NA-LUBE® KR-029FG

NA-LUBE® KR-015FG

K-CORR® NF-200L

Fully Formulated Package,  pg. 7

NA-LUBE® BL-1300FG

100%

100%

100%

0.5% by wt.

0.1% by wt.

2.3% by wt. 

143717

140436

141220

140584

141124

145962

A liquid, easy to handle, alkylated diphenylamine 
antioxidant.

An ashless, yellow metal deactivator / corrosion inhibitor.

For higher temperature applications. Exceptional 
hydrolytic, thermal and thermo-oxidative stability and 
excellent solvency. 

Exceptional hydrolytic, thermal and thermo-oxidative 
stability and excellent solvency. 

Exceptional hydrolytic, thermal and thermo-oxidative 
stability and excellent solvency. 

A multifunctional rust and oxidation inhibiting additive 
package for R&O oils, compressor oils, hydraulic �uids 
and gear oils. 

NSF HX-1 Registered Products

Rust Inhibitor,  pg. 5

AW/ Rust Inhibitor,  pg. 5

NA-LUBE® AW-6509

NA-SUL® CA-770FG

NA-LUBE® AW-6400FG
AW/ EP Agent,  pg. 6

10% by wt. 

0.5% by wt.

0.5% by wt.

143718

141635

149707

A multifunctional additive that o�ers anti-rust, antiwear 
and extreme pressure properties.

A premium rust inhibitor that provides excellent 
demulsibility and �lterability.

An ashless antiwear and extreme pressure additive. 

NA-LUBE® ADTC 0.5% by wt. 157962A unique ashless dithiocarbamate o�ering extreme 
pressure, antiwear and antioxidant properties.

For full technical reports, please visit:    www.kingindustries.com 
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NA-LUBE® KR-006FG, KR-015FG & KR-029FG

Viscosity 
@ 40°C

ASTM D445

Viscosity 
@ 100°C
ASTM D445

Aniline
Point

ASTM D611

Viscosity 
Index

Calculated

Noack
Volatility

CEC L40
ASTM D6375

Pour
Point

ASTM D97

Flash
Point

ASTM D92

KR-006FG

KR-015FG

KR-029FG

NA-LUBE

NA-LUBE KR Series Products - Typical Properties

36 cSt 5.6 cSt 90 42°C 11 wt% -33°C 236°C

114 cSt 13.5 cSt 115 94°C 2.2 wt% -45°C 260°C

177 cSt 18.7 cSt 119 103°C 1.4 wt% -26°C 285°C

NA-LUBE KR alkylated naphthalenes are used to formulate high performance lubricants and greases. They o�er 
outstanding hydrolytic and thermo-oxidative stability and solvency. Typical performance bene�ts include:
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NA-LUBE KR-006FG as Additive in PAO 4
ASTM D6186 - PDSC (Isothermal @ 170°C, 500 psi oxygen)

Shown right and on the next page 
are PDSC curves demonstrating a 
bene�t of employing NA-LUBE KRs 
as co-base stocks.  Below, NA-LUBE 
KR-006FG alone shows no response 
to isothermal PDSC at 170°C after 2 
hours. The oxidation induction time 
(OIT) for PAO 4 alone is less than 10 
minutes under the same conditions.  
Adding 10% KR-006FG to the PAO 4 
improves the OIT to 30 minutes and 
reduces the maximum heat �ow to 
about half.

With the addition of NA-LUBE 
AO-142 antioxidant, both of the 
curves are shifted to a higher OIT 
and the modi�ed PAO continues to 
have a reduced exotherm.  The 
KR-006FG modi�ed system contin-
ues to show improved performance. 

Outstanding thermal and thermo-oxidative stability

Excellent varnish control and system cleanliness

Excellent solvency, dispersancy and seal swell as co-base stock with Group II, Group III 
and PAO oils

May be used at levels “not to exceed the minimum amount required to achieve the 
desired technical e�ect” 

Esters PAO
Group II / Group III
Mineral Oils

LESS POLARMORE POLAR<< << <<<<
-7°C 45°C 95°C 135°C

Mono
Alkylated Naphthalene

Poly
Alkylated Naphthalene

NA-LUBE® KR
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NA-LUBE® KR-029FG in Grease

NA-LUBE® AO-142

The NA-LUBE KRs can improve the thermo-oxidative stability of high performance H-1 greases.

Shown below are PDSC results for food grade aluminum complex greases* made with all PAO base �uid, 10% 
KR-029FG and 20% KR-029FG.  The greases made with the alkylated naphthalene additions showed superior 
thermo-oxidative resistance, resulting in increased induction times and reduced heat �ows.

* Greases courtesy of FedChem, LLC

Grease 3:
8.5% Aluminum Complex Soap 
20% NA-LUBE KR-029FG
71.5% PAO 10

Grease 2:
9.5% Aluminum Complex Soap 
10% NA-LUBE KR-029FG
80.5% PAO 10

Grease 1 (Control):
9% Aluminum Complex Soap
91% PAO 10
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NA-LUBE KR-029FG as Additive Base Fluid in Al-Complex/PAO Grease
ASTM D5483 - PDSC (180°C, 500 psi oxygen)
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Increased stability with NA-LUBE KR-029FG greases with PAO 10 
base oil each containing 0.5% NA-LUBE AO-142 antioxidant

NA-LUBE AO-142 is a liquid alkylated diphenylamine antioxidant soluble in a wide range of HX-1 base �uids.  It 
may be used up to 0.5% in food grade applications.

Shown in the table below are typical RPVOT (ASTM D2272) results for 0.2% addition to several HX-1 base �uids.

PAO 10 White Oil Water Soluble
PAG

NA-LUBE
KR-029FG

Polyol
Ester

55 268 31 141 15 40 76 905 115 470

0.2% 
AO-142

- - - - -0.2% 
AO-142

0.2% 
AO-142

0.2% 
AO-142

0.2% 
AO-142

RPVOT (ASTM D2272)
Minutes

HX-1 Base Fluid with 0.2% NA-LUBE AO-142
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NA-SUL® CA-770FG

Excellent hydrolytic stability

Passes stringent wet �ltration requirements

Imparts excellent demulsibility 

Passes ASTM D665B Steel Rust Test in white mineral oil and PAO at 0.1- 0.15% treat level

May be used up to 10% for more severe rust requirements

NA-SUL CA-770FG is an unique, neutral calcium alkylnaphthalene sulfonate rust inhibitor for petroleum and 
synthetic lubricants and rust preventive �uids. It provides excellent demulsibility and �lterability and is compatible 
with a wide range of additives and base stocks. 

NA-SUL CA-770FG is especially e�ective for greases. High allowed use levels can impart salt water rust protection 
when tested according to ASTM D5969 and ASTM D6138 with 5% synthetic sea water. 

NA-LUBE AW-6400FG is an ashless, multifunctional additive that o�ers anticorrosion, antiwear and EP 
properties. It is especially suited for food grade lubricants that require rust protection and high load capability 
(FZG) at low treat levels.

NA-LUBE® AW-6400FG

Soluble in all common food grade base stocks 

Passes ASTM D665B at 0.5% in most base �uids

Easy to handle, light color liquid

0.5% NA-LUBE AW-6400FG
0.5% NA-LUBE ADTC

0.2% NA-LUBE AO-142

0.5% NA-LUBE ADTC
0.2% NA-LUBE AO-142

White Mineral Oil, ASTM D665B Rust Test

Not recommended in combination 
with amine phosphates.

Formulators 
note

For full technical reports, please visit:    www.kingindustries.com 

HX-1 Base Fluids with 0.5% NA-LUBE AW-6400FG

0.4 
0.5 

0.4 
0.5 

0.5 
0.6 

0.4 
0.4 

0.4 
0.4 

Four Ball Wear
(ASTM D4172)
30 kgf (mm)
40 kgf (mm)

PAO 10 White Oil
Water Soluble 

PAG
NA-LUBE
KR-015FG

Polyol
Ester



NA-LUBE® AW-6509

Synergistic with NA-LUBE AW-6400FG in FZG performance 

Non-aggressive to copper

Excellent thermal and hydrolytic stability

Phosphorus and sulfur containing to impart AW and EP 
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NA-LUBE AW-6509 is an ashless white powder. It is a multifunctional antiwear and extreme pressure additive, 
especially suited for formulating lubricants that require high temperature performance. 

NA-LUBE® ADTC

Excellent thermal stability

Outstanding demulsibility

Excellent FZG performance at low treat

NA-LUBE ADTC is a high performance ashless multifunctional additive o�ering extreme pressure, 
antiwear and antioxidant properties.



K-CORR® NF-200L
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NA-LUBE® BL-1300FG

K-CORR NF-200L is a yellow metal deactivator that protects copper and copper alloys against corrosion. K-CORR 
NF-200L also enhances the oxidation stability of food grade lubricants and greases when used in combination with 
HX-1 food grade antioxidants, such as NA-LUBE AO-142. 

K-CORR NF-200L is recommended for formulating high performance food grade circulating and steam turbine 
oils, hydraulic oils, vacuum oils and industrial gear oils, as well as greases.

NA-LUBE BL-1300FG is a rust and oxidation inhibiting additive package with antiwear performance designed for 
use in the food processing industry. Depending on the application and the food grade base oil used, the 
recommended treat level is 1.0% to 2.3% by weight. 

E�ective in most food grade base oils

Recommended for use in R&O oils, compressor oils, hydraulic �uids and industrial gear oils

Outstanding oxidation and corrosion protection

Excellent demulsibility and wet �ltration

Excellent Four Ball Wear and FZG performance

Passes the Vickers 104C Vane Pump test at 1.5 % in PAO 8

Synergistic with primary and secondary antioxidants

Excellent thermal and hydrolytic stability

Good demulsi�cation properties

Outstanding solubility in mineral oil and synthetic base stocks

Good compatibility with other additives

Easy to handle liquid

White Mineral Oil
ASTM D130 Copper Corrosion 

24 hours at 100°C

0.5% Ashless Dithiocarbamate
0.2% Liquid DPA Antioxidant

0.05% K-CORR NF-200L
0.5% Ashless Dithiocarbamate
0.2% Liquid DPA Antioxidant
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Contact Information www.kingindustries.com

The conditions of your use and application of our products, technical assistance and information (whether verbal, written or by way of product evaluations), including any 
suggested formulations and recommendations, are beyond our control.  Therefore, it is imperative that you test our products, technical assistance and information to 
determine to your own satisfaction whether they are suitable for your intended uses and applications.  Such testing has not necessarily been done by King Industries, Inc. 
("King").  The facts, recommendations and suggestions herein stated are believed to be reliable;  however, no guaranty or warranty of their accuracy is made.  EXCEPT AS 
STATED, THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE.  KING SHALL NOT BE HELD LIABLE FOR SPECIAL, INCIDENTAL, 
CONSEQUENTIAL OR EXEMPLARY DAMAGES.  Any statement inconsistent herewith is not authorized and shall not bind King.  Nothing herein shall be construed as a 
recommendation to use any product(s) in con�ict with patents covering any material or its use.  No license is implied or granted under the claims of any patent.  Sales or 
use of all products are pursuant to Standard Terms and Conditions stated in King sales documents.

SPECIALTY CHEMICALS®

NSF HX-1 Registered Products

Notes:

Global Headquarters
Tech. Service, R&D, and Sales
King Industries, Inc.
1 Science Road
Norwalk, CT 06852, USA
Phone: 1-203-866-5551

European Tech. Sales O�ce
King Industries, International
Science Park 402
1098 XH Amsterdam
The Netherlands
Phone: 31 20 723 1970

China Sales O�ce
Dalian Mingruida Technical Consulting Co., Ltd. 
Building 51, 20 Shuxiang Street
Dalian, China
Phone: 86 15941108485


