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LDPE — Tubular process

Initiator
(Oxygen Peroxide)

Purge
Fresh Ethylene

Modifier |

Bagging Bulk loading h
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AIEAE M CERTIFICATE OF ANALYSIS

LUBCHEM PE 270

6

NE e = AlE 72 g
Test Item Unit Test Method Specification Test Result
AHAF
AHAL o o
calar Clear Liquid Clear Liquid
40°C 252 ~ 292 2746
=X
i e cst ASTM D 445
Kinematic Viscosity
100C = 47.40
p5 |y LS
HeXk: - ASTM D 2270 > 200 234
Viscosity Index
2IsHy p
E Bk Pai © ASTM D 92 < 238 244
(=1
= T ASTM D 97 <=0 5 -5.0
Pour Point
B, s2n Z -
Cloud Point 6] ASTM D 2500 1
ETHAL N
SHRA _ (100'e/3h} grade  ASTM D 4048 <1 12
Copper Corrosion
H :
& : o) g/em® ASTM D 4052 107~ 1.088
Density
e 5 B
Water Content Wt. % KS M 2058 0.02
ALS|2
iz Wt.% ASTM D 874 - 0.01

Sulfated Ash Content
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ABAE M CERTIFICATE OF ANALYSIS

e
[
ANEE=E = Al A Al 4ot
Test ltem Unit Test Method Specification Test Result
AL
= ASTM D 1500 Colorless L 0.5
Color
HSEA - Smell Odorless Odorless
Odor
HI= [
= 20 g/em®  ASTMD4052  0.860 ~ 0.88 0.864
Density
40°C 214.0~228.0 220.5
%EE e : cSt ASTM D 445
Kinematic Viscosity
100°C 20.00 ~ 22.00 21.48
bS] A
.:,.EII-..- — ASTM D 2270 MIN 100 116
Viscosity Index
(=)
wsE o ASTMD 97 MAX-13.0 ~15.0
Pour Point
QIskd 5
Flash Point, COC C ASTM D 92 MIN 220 254
Tt
mgKOH/g ASTM D 664 MAX 0.05 0.01

(T.AN)
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(7, Burckhardt . . . wse) oo s
9, : Pumpability tested Cylinder Lubricants 10011 ev.K |§
<) Compression 2
Viscosity at Max. cylinder pressure with Speed of
atmospheric pressure| heated lubrication Cylinder
P,:I";?#gt P'z%cr!#gt g:fé [mm?/s] (MPa) Lubricating | Remarks
Oil Pump
@40°C |@100°C| 35C 50°C 70°C | [rpm]
LUBCHEM
HC ozow | 04.10.2017 | 12205 21.48 209 284 418 164
LUBCHEM HéB?_ngw 04.10.2017 | 2205 | 2148 202 282 421 | 250

AL HIZ01 164 rpm, 250 rpmoilA 50°C & 70°COIA 2f210] &0t ARR0l| S/

=

X HAEE @Y XMEUAMC RF0| bk Burckhardt Compression AG= Burckhardt Compression AGS) 0[x} iAo AlRIn| Q|2 A
Mgt 221510] LUBCHEM HC 220 WE AIEsiio0 Burckhardt Compression AGE LUBCHEM HC 220 W7t Burckhardt Compression

AGE| Hypercompressordf 022 262 x710= AJR0|

PUMPABILITY TEST

measurement setup (small pipes)

Pipe
Da 3/8" (9.53 mm)
Di 1/8" (3.18 mm)

pressure
controlvalve

PCV

pressure adjustment

isolation
(isolation mat)

MBS AISELI

%y

all pressure transmitter

with insulating tube,
including TE

temp.

-

oil flow measure
(measure box)

JE

*
on fitting
before P5

jsolation cord D10

aang
B-5500 bar

*TE
= ofl temp [y [y [y (]
= ol &) S
@ ! N ! 1 Jsalation s o
RV 1t It n O
e LS HEHE] R [EEE
. TE ! -
*5i |
" pipe temp :
oil outlet after RV [_
. T J
water inlet
| B
water bath = TE ::7:.::1:::.‘
1.5m ;::;r haih 15m
panel
\—\
stirrer

il

water outlet

\»_/

™ e sisarateamy

o/

_( ________________ =

*on pipe
after pump

}3_

HEA
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isolation

{isolation mat thickness® 50mm)

heater
075 kw

Burckhardt
Compression

aang
B-s500 ear

(18" @32 mm)

pressure
control
valve
0.3 barg

cylinder
lubrication
pum
CH1/C1




(.. Burckhardt Viscosity in fct. of pressure LUBCHEM HC 220 W
2) Compression pump type = CH (164 U/min)
10000000 +— , # ,
| I
t = bath temperature
- ¢ -t=35°C
1000000 --0--t=50°C
| —m—t=70°C
__ 100000 )
o =
£ Cia a
-~ hd O'—
o == ==
8 .. e
‘S 10000 == ="
Vil a2 :
- Pl —
T = ’¢' 7/
1000 | ey —
100 i
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
mean pressure (bar)
(7 Burckhardt Viscosity in fct. of pressure LUBCHEM HC 220 W
=) Compression pump type = CH (250 U/min)
10000000 +—— — : =
—— - S — —
~ t = bath temperature - - - - -
—¢ - t=35°C
= Om=t=50°C
1000000 — -~ = = = =
| — il .
. 100000 B
T = = = e
L E— = 0 —_--0
2 - — —= -
S i
8 o -7
S 10000 + ~ e
= e —
- =
M._ - 2 P ‘-" /F,
E———— ——— —————
/
100
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

mean pressure (bar)
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PUMPABILITY TEST
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PE 270 FDA ?1&M

Emery Research Institute

4005 Linden Street, Unit #7
Oakland, CA 94608
email: boredinslah @ pachelluet

*Solving Tomorrow’s Problems Today™

9 July 2002 ERI Project Number: B200206001-a

Client:B n € Corp
Room 1214, Ilsung Bldg
| 454-1 Kal-Dong, Ksng Dong-Ku
Seoul. 134-010 Korea
FAX: 011-82-2-470-0645 |
| email o8 or 18891 Ghananct.net
Atn: Mr Y. H Chung

| Project: B n C Corp Request Number 20604

Sample: LUBCHEM PE 270

The compositon of Lubechem P 270 is compresor o flphcl lyro-cme
lene) produced by raadom of m

oxide and propylene oxide containing 25 10 75 percent by weight of ethy e

molecular weight 1,500 with Chemical Abstracts Service Registry No. 900

production of PE chips. The PE chips are subjected to Conditions Of Use [17:

2] "E*- Room Temperature Filled - using Food Type “VI B” - Beverage, non-alcobolic

hydroxypoly
twres of ethykne

B C Corp Customer Name:  LUBCHEM Co. Lid.
41958, 2-3 Horim-Dong, Dalseo-gu, Oscgu, Korea

| Test Requested: FDA 21 CFR 1783570 (a)3) - Addition 1o food not to exceed 10 ppm.

Background: 21 CER Section 178 3570 describes specifications and limitations for lubricants
with incidental food contact. Section (aX3) inclades a varicty of materials which may be used in
the production of such lubricants and the limitations of use of those materials, As we know the
hips provided as the sample used the LubCheni PE 270 product. Our testing of the PE chips
sample provided used the 24 hour, 120°F waker extraction specified

Continued on poge 2

NSF International / Neafood Compounds Registration Program

Nontood Compound:

September 20,2017

Mr. Byeoagkeol (B.K) Lin

| Lubches Co . Lud
MJ Techncpark 20, Dalseo-daero 109-gil |
Dalseo-gu. Dacgu 704-801
Republic of Korea

RE: LUBCHEM HC 220 W
Category Code HI
NSF Registration No. 156229

Dear Mr Byeongkeol (BK) Lin

Guidelines for Propritary Substances ad Noufood Compounds (013). which are available upon request by contacting
NonFood@msforg. The NSF Nonfood Composnds Registration Program 15 a cotiauation of the USDA product approval
and sting program, which is based on meeling regulatory requirements inchding FDA 21 CTR for appropriste wse. |
| imgrechent and labeliog review
| mwmhmwum.m-un—wuumwmummuuumumm
i areas. Such compounds may be used on food pro ‘equipment as x protective antl-rust film, as a release
|

|
|
|
! NSF has processed the application for Registration of LUBCHEM HC 220 W 10 the NSF International Registracion

ocessimg. agent
umhu‘rud‘u(bnkem,ﬂ—nmm.—:bﬁp«hn‘nﬂp—ﬁhmhwl‘dh
h-mnmﬂnkmwumum,mmmmunmmu |

‘accomplish the desived effect on the equipment. If used as an anti-1 must be |
mmqumuwrmn,unnqwum nnwmkmmwmmma,n«uu,m |
which coutd be transferred to food being procewsed.

NSF Registration of this product is current when the NSF Registration Mack and Catcgory Code appear ca the NSF- |
approved product label. and the Registered product name is inchided in the curment NSF White Book Listing of Noafood
Compounds at the NSF websike (www nsfw hiiebook org)

NSF Listing of all Registered Nonfood compounds by NSF International is not an endorsement of those compounds, of of
formance ox efficacy claiims made by the masufacturer

Registration status way be verifred i any thme via the NSF website, 3t www nsfwhitebook org. Changes i formalation or
Iabel without the prior written consent of NS, will voud Registzation, and wil supetsode the on-line listing Pleace contact
your NSF Project Manager or ponfou if you have any questions or concems pertaiviog o this lewer |

Sincerely

Carolyn Gillilland
NSF Nonfood Compounds Registration Program

Compaay No: C0234340

P
Emery Research Institute Report 1o B n C Corp of Korea

ERI Project Number: B200206001-4

Project: B n C Corp Request Number 20604

Sample: LUBCHEM PE 270

Test Requested: FDA 21 CFR 178.3570 (aX3) - Addition to food not o exceed 10 ppm.

2of2. 9 July 2002

ANALYSIS: The extract prepared as described on page 1 was filtered thiu a 0 45 micro nylon
66 HPLC grade syringe filter and injected on HPLC [reversed phase, C18, 4.6x250mm, 3
micron] with MS detection using an all Shimadzu system (LCMS QP-8000 alpha] . The analysis
used a gradient from 100% water 10 100% scetonitrile:Methanol [50:50] in 60 minutes. A 0.2
mL injection volume was used. Flow rate was constant at 1.0 mL/minute. A “control solution
consisting of a 50:50 acetonitrile:water extract [via sonication at room temperature for 4 hours|
was prepared of the sample material [PE chips]. This was likewise assayed as above.

Additional Amalysis: A separate portion of the waler extract (described in page 1] was
10 dryness on a hotplate in  tared aluminum dish. The weight of residue found was
less than 0.001% of the starting sample weight [none detectable residue).

Findings: The PE chips submitied contain insufficient residues [actually no detectable residues]
of the Lubchem PF 270 material  cause greater than 10 ppm addition (0 a food

contacted by the PE material  In fact our analysis appears to indicate the submitied PF chips
sample itself contains less then 10 ppm [mg/kg) of Lubchem PE 270 residue.

Conclusion: The sample submitted meets the requirement of 21 CFR 178.3570(a)(3)
Respectfully submitted

AL

A. P. Borodin, Ph.D.

Vechnical Director
Emery Research Institute

NSF Compounds Program

OFFICIAL LISTING

EF Intersatiomal Certifies that the produsts appearing ca this Listing conforn to the requirenents of
e NEF Nenfood Compounds Reglatratien Pros

Thts Lo the Official Listimg recorded on Octeber 6. 2017
Lubchem Co., Ltd

M3 Technopark 20, Dalseo-daero 103-gil

Dalsso-gu, Daegu 704-801

92 53 625 4833

Product Dasigmatien Regiotration Wumber Category Code
156228 n
1827 ™
180713 w2
152387 W
152535 "

with incldencal o

with no foed contact

Nate, Additione shall not be made to this decwment witheut prior evaluation and asceptance by NS¥ Intermatiomal
ter:
conansn

299N Diabors R/ Aua Adbee. MUASHS97I3 USA
T30 008 4t N FOCD

LUBCHEM Co., Ltd.
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