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Test results

Impact resistance by dropping 227/15 - Keykeq Slimline 30 I (Fitting-Typ G)

30 | one-way-plastic-kegs KK Slimline (Fitting-Typ G) filled with Water and pressurized with 2 bar were
dropped from a height of 1,20 m horizontal, vertical and in an angle of 45 ° on a steel plate. For each test
1 Keg was used.

sample | horizontal dropping

kegl |damage of the bottom

sample | vertical dropping

keg 2 |damage of the bottom

sample | 45 ° dropping

keg 3 |deformation and damage of the bottom

The Keg bottoms were damaged, however the kegs could still stand up right and be pressurized.
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Resistance to stacking pressure 227/15 - Keykeq Slimline 30 | (Fitting-Typ G)

30 | one-way-plastic-kegs KK Slimline (Fitting-Typ G) filled with water and under a pressure of 2 bar were
loaded with 2500 N/Keg over 3 days. For the trial the height of the kegs was measured at each handle.
After 3 days with a load of 2500 N the kegs were unloaded and the height were measured directly and after

24h. For this test 3 kegs were used.

sample 1 starting condition | after 3 days 24 h after unloading
handle 1 [mm] 57,3 56,55 57,3

handle 2 [mm] 57,3 56,55 57,3

handle 3 [mm] 57,3 56,55 57,3

handle 4 [mm] 57,3 56,55 57,3

mean value 57,3 56,55 57,3
E:rcrn]m?ressmn 0,75 0
compression [%] 1,3 0

sample 1 starting condition | after 3 days 24 h after unloading
handle 1 [mm] 57,15 56,4 57,1
handle 2 [mm] 57,15 56,4 57,1
handle 3 [mm] 57,15 56,4 57,1
handle 4 [mm] 57,15 56,4 57,1
mean value 57,15 56,4 57,1
E:rﬁrr:?ressmn 0,75 0,05
compression [%] 1,3 0,09

sample 1 starting condition | after 3 days 24 h after unloading
handle 1 [mm] 57,45 56,75 57,35
handle 2 [mm] 57,45 56,75 57,35
handle 3 [mm] 57,45 56,75 57,35
handle 4 [mm] 57,45 56,75 57,35
mean value 57,45 56,75 57,35
E:nc;rr?q?ressmn 07 0.10
compression [%] 1,2 0,17

The tested one-way-plastic-kegs showed a low compression caused of the load of 2500 N. During the test

the kegs didn’t show any damages or destructions.

VP-TR-227b/15
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Puncture resistance test 227/15 - Keykeg Slimline 30 | (Fitting-Typ G)

9 x 30 | one-way-plastic-kegs KK Slimline (Fitting-Typ G) under a pressure of 2, 3 and 4 bar were used for
these test. After each increase of pressure always 3 kegs were penetrated with a knife at one position.
First position was the side seam, second position was at the lower area and the third position was at the
upper area.

position 1: punctures at the mould division at the middle area of the keg

before puncture after puncture

2 bar

3 bar
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4 bar

The tested kegs showed a pressure loss at the puncture site, but none of the them burst during the test.

position 2: puncture at the lower area at the keg ( not at the mould division)

before puncture after puncture

2 bar
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-

3 bar

4 bar

The tested kegs showed a pressure loss at the puncture site, but none of the them burst during the test.
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position 3: puncture at the upper area of the keg (not at the mould division)

before puncture after puncture

4 bar
The tested kegs showed a pressure loss at the puncture site, but none of the them burst during the test.
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Permeation — CO,-loss and O,-intake

The one-way-plastic-kegs were filled with carbonized water (CO, content: 5,0 = 0,3 g/l) and a low oxidation
content of approx. 0,05 mg/l. Than they were stored at 20°C and 40°C. The measurement of the CO,- und
O, - content was carried out as double determination at each measurement day.

227/15 - Keykeg Slimline 30 | (Fitting-Typ G)

Measurement interval: 0, 2, 4 and 6 month
Storage tempreature: 20°C

255/15 - Keykeg Slimline 30 | (Fitting-Typ G)
Measurement interval: 0, 1, and 2 month
Storage tempreature: 40 °C

256/15 - Keykeg Slimline 20 | (Fitting-Typ G)
Measurement interval: 0, and 6 month
Storage tempreature: 20 °C

O, -intake

The following graph 1 shows the oxygen increase of the liquid in the tested kegs to the oxygen content
after filling over the measurement period of 6 months. Table 1 contains mean values of the respective
measurement values over the period of time.
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Graph 1: Oxygen ingress over a time period of 6 months
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Table 1: O, content of the liquid over the testing period of 6 months
O, content in mg/I
227/15 255/15 256/15
month Keykeg Slimline 30 | Keykeg Slimline 30 | Keykeg Slimline 20 |
(Fitting-Typ G) - 20°C (Fitting-Typ G) - 40 °C (Fitting-Typ G) - 20°C
mean value mean value mean value

0 0,06 0,06 0,06

1 no measurement 0,12 no measurement

2 0,14 0,08 no measurement

4 0,08 no measurement no measurement

6 0,09 no measurement 0,19
CO,-loss

The following graph 2 shows the carbon dioxide reduction of the liquid in the tested kegs to the carbon

dioxide content after filling over the measurement period of 6 months. Table 2 contains mean values of

the respective measurement values over the period of time.
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Graph 2: CO; reduction over a time period of 6 months
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CO, content in g/I

227115 255/15 256/15
month Keykeg Slimline 30 | Keykeg Slimline 30 | Keykeg Slimline 20 |
(Fitting-Typ G) - 20°C (Fitting-Typ G) - 40 °C (Fitting-Typ G) - 20°C
mean value mean value mean value
0 5,6 5,6 5,6
1 no measurement 5,5 no measurement
2 5,3 5,2 no measurement
4 54 no measurement no measurement
6 5,5 no measurement 5,5

M.Eng./Dipl.-Ing.(FH) Susan Dobrick

RESEARCH AND TEACHING INSTITUTE FOR BREWING IN BERLIN (VLB)

Research Institute for Beer and Beverage Production

Testing Laboratory for Packaging

Head of testing laboratory

M.Eng. Thomas Drogott

Scientific assistant
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appendix 1 — microbiological results

month O:

VERSUCHS- UND LEHRANSTALT
FUR BRAUEREI IN BERLIN E.V.

FIBGP

EBC Analytica Microbiologica I, Chap.:

Ms. Dobrick
) code: your message of
Ms Dobrick 07.05.15
arnval: 07.05.15
- tests: 07.05.15 to 15.05.15
sampling: 06.05.2015
sampling by: Mr. Holewa
samples 4 Filtered Beers
alysis
JoumaI-No.F;esu“'s N
008 895 0.5 L BVF
P1
008 6896 05 L BVF
P2
008 897 0,5L BVF
P3
008 698 05L BVF
P4

af[{[{:‘},.,/ 4"’"1‘4/ j

Dr. Johaﬁne;’ Hinrichs |~ %

Laboekitung

Versuche: und Lebvanstalt Intemet:

1ur Bravmret n Beriin (VLE} eV, soww o080 =9
Seestrate 13 E-Mar

013353 Berin oA O E-Dsrtr org

Verenaregister-Nr.. 26043 Nx
Amtsgericht BerinCharotrenturg

.| equates to analytical methods

VP-TR-227b/15
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,BERLIN

Forschung Letvs, Bardng
nimatern ¢ Cunstiesting
sed 18828

Biclogical
Laboratory
JH
phone:
030-45080236
fax:

2 030-45080288
date

15. 05. 2015

REPORT

Journal-No.: V2015 008 695 - 008 698
page 1 of 1

MEBAK Vol. Ill, 22Edilion. Chap.: 10.6/10.11
3.

250 ml, VLB $7-S agar:
0 celonies

250 mi, wort agar:
0 colonies

250 mi, VLB S§7-S agar:
0 colonies

250 ml, wort agar:
0 colonies

250 ml, VLB S7-8 agar.
0 colonies

250 mi, wort agar.
0 colonies

250 ml, VLB S7-8 agar:
0 colonies

250 ml, wort agar:
Q colenies

3\

The-results relate only to the tems tested. Content copies of this analytical
report only with parmission from the laboratery. Uncertainty of measurement

Bariverbindungen
Zarerabe) Deuteche Bank Privit- wrd
Geschatakunden AG

B DETY 1007 0024 02
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month 3:

VERSUCHS- UND LEHRANSTALT
FUR BRAUEREI IN BERLIN E.V.

Vers - K -L;,. e 13- 0- 13353 Bar
FIBGP
Ms. Dobrick
REPORT Biological
Laboratory
JH
phone:
030-45080236
fax:
. ¥ 030-45080288
code: your message of date
Ms. Dobrick 06.08.15 14. 08 2015
antval: 07.08.15 Journal-No.: V2015 018 890, 018 891
- tests: 07.08.15 to 14.08.15 page 10of 1
sampling: 06.08.15
sampling by Mr. Holewa
samples: 2 Fillered Beers
Analysis according te MEBAK Vol. |Il, 2. Edition, Chap.: 10.6/10.11
EBC Analytica Microbiologica |, Chap 23
Journal-Na. Zesunls "
V2015 ample Name
018 890 Steel Keg 250 ml, wort agar: 250 ml, VLB §7-S agar:
2 colonies moulds 0 colonies
018 881 Key Keg 250 ml, wort agar: 250 ml, VLB S7-S agar:
1 colony moulds 0 colonies

VERSUCHS- UND LEHRANSTALT )
FUR BRAUEREI IN BERLIN (VLB) EV.

Thea results relate only to the items tested Content copies of this analytical
report only with permission from the laperatory Uncertainty of measurement

g ( .| 2quates to analytical methods
Versuchs- w Lehransiat Internet Bankverbindungen Commuabank AG
fur Besueres In Backn (VLB) eV wwi iebars {Zertralo Deutsche Bank Privat una BAN DEGS 1008 0000 0891 8470 00
Seastirafie | E-Mall: 3 Geschatisaunaen AG S (BC) DRESDEFF100
013953 Berlin treamaserit-terin og 0 X0) 453 60 63 BAN. DE71 1007 D024 (241 0132 00

Switt Code (8IC): CELTCEDEBER

Vereinsrogister he: 24063 N2
Amisgericht Berlin.Chaelottenburg
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month 6:

VERSUCHS- UND LEHRANSTALT
FUR BRAUEREI IN BERLIN E.V.

Pl tr Braveny r Senn (VL
Wngsgewere und Batecnnoog

¥ » Seestrode 13- 0-13353 Barin

FIBGP Forschung Latee, Bersturg
Ms. Dobrick bhrmaetes ud Dlrwtuletng
Wt i3
REPORT Biological
Laboratary
JH
phone:
030-45080236
. fax:
code: your message of date 030-45080288
Ms. Dobrick 10.11.15 17.11. 2015
: amval: 10.51.15 Journal-No.: V2015 026 898, 026 899
tests: 10.11.15 to 17.11.15 page 1 of 1
sampling: 10.11.158
sampling by: Mr, Holewa
samples: 2 Filtered Beers

Analysis accordine to MEBAK Vol. Ill, 2. Edition, Chap.: 10.6/10.11
EBC Analytica Microbiologica Il, Chap.: 2.3.

Results
Journal-No. o ole Name
R e il e g —
e 026 898 Key Keg 250 mi, wort agar: 250 ml, VLB S7-S agar:

10.11. 0 colonies 0 colonies

026 899 Steel Keg 250 ml, wort agar: 250 ml, VLB S7-S agar:
1011, 0 colonies 0 colonies

VERSUCHS- UND LEHRANSTALT TN

FUR BRAUERE! IN BERLIN (VLB) E.V /

\ | The results refate only to the items tested. Content copies of this analytical
éport only. with permission from the laboratory Uncertainty of measurement
equates-to analytical methods

Versuchs- und Lerwansialt Intermat: Tuwton.
fir Bracarel in Berin (VAB) eV, wwa vozars oy 10 300 450 20-0 [Zetrraie) BAN DEED 1008 0000 G831 A470 10
Seestrafie 13 E-Mai. Telwlnx: Switt Coge {BC1 DRESDERS100
D-13353 Berin DA i-baie org R R LT
Geschhetiniung:
Oy virg. Josot Forrane

Mighad Oor AmDensgenenscrat

Ay

Ust-ldNr: DE 100 621 30 Vel maregister-Nr.: 26043 Nz od
Stewsrnummer 27540 50711 Amtagerich Berin-Charattenturg SRt tacnG costek st
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Appendix 2 — results of the colour measurement and sensor tests

Versuchs- und Lehranstalt fiir Brauerei in Berlin e.V.

VLB
BERLIN

Results - 0-value:

« Sensory Analysis:

Date: 07.05.2015
Number of Tasters: 10
Type of Tasting: Triangle Test

Analysed Samples: P - Oneway-PET-Keg
S - Stainless-Steel-Keg

Results:

Number of correct answers 3
Number of false answers 7

For a significance level of a = 0,05%, no difference was detected between the analysed samples

Additional Comments:

No comments.

* Colour Measurement:

Date: 07.05.2015
Method: MEBAK WBB, 212 2, 2013
Analysed Samples: P — Oneway-PET-Keg

S - Stainless-Steel-Keg

EBC \ 8,08 7,99
Versuchs- und Lehranstalt Internet: hitn Hwwar vib-bedlin oy Telefon: +48-30-45080-0 Geschafsfohrung:
far Bravered in Barlin (VLB) E-Mail; brewmastergvio-oarin org  Fax: +49-30-4336069 Dr -Ing Josef Fontane
Secstralic 13
013352 Berlin

2/4
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Versuchs- und Lehranstalt fiir Brauerei in Berlin e.V.

Results —- after 3 months of storage:

+ Sensory Analysis:

Date: 07.08.2015
Number of Tasters: 10
Type of Tasting: Trnangle Test

Analysed Samples: P - Oneway-PET-Keg
S — Stainiess-Steel-Keg

Resuits:

Number of correct answers

For a significance level of a = 0,05%, no difference was detected between the analysed samples.

Additional Comments®

No comments.

+ Colour Measurement:

Date: 07.08.2015
Method: MEBAK WBB, 2.12.2, 2013
Analysed Samples: P - Oneway-PET-Keg

S - Stainless-Steel-Keg

EBC 7.63 7,60
Versuchs- und Lehranstalt Internet: Mg iwww wib-badin org Telefon: +49-30-45080-0 Geschiftsfohrung:
fur Brauerei in Berlin (VLB) E-Mail: breamaster@vio-benin arg  Fax: +40-30-4536080 Cr -Ing Josef Fontane
Seestrale 13
D-13352 Badin

3/4
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Versuchs- und Lehranstalt fiir Brauerei in Berlin e.V.

Results — after 6 months of storage:

« Sensory Analysis:

Date: 16.11.2015
Number of Tasters: 10
Type of Tasting: Triangle Test

Analysed Samples: P - Oneway-PET-Keg
S - Stainless-Steel-Keg

Results

Number of correct answers 5
Number of false answers 5

For a significance leve! of a = 0,05%, no difference was detected between the analysed samples

Additional Comments:

No comments.

+ Colour Measurement:

Date: 16.11.2015
Method: MEBAK WBB, 2 12.2, 2013
Analysed Samples: P - Oneway-PET-Keg

S — Stainless-Steel-Keg

Versuchs. und Lehranstalt Internet: han fwwa Wib-berdin org Telefon: +45.30.45080-0 Geschiftstahrung:
fur Braverei in Berlin (VLB) E-Mail: breamasteri@ib-oerinorg  Fax: +45-30-453005¢ Dr.Ing. Josed Fontang
Seestraie 13

D-13352 Serin

4/4



