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The International Maritime
Organization Is the United Nations
specialized agency responsible for

improving marilime safely and
preventing poliution from ships. We
are also committed to taghnical
co-operation.
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MARINIE

A 06 0 5 TR P 2GR XU, 5 7K P 5 = i T 3R
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Table 1 - Tabulation of Test Scores for Coating Systems According to IICL Specification
Exterior | Corrosive | Mechanical | Cosmetic
| cotassrtem | GRS | o | G | Grow Poats
Tuly 28, 2013 e || Lis || Bk
Via Email: houpeimin@yahoo.cn WEZ-301 WE Zinc
Riich Primer (4/E) RARE
30-40)
WEP-1211 WE
1-12 Intermediate Coat MAMB | Exterior 6l 0 3 B4
Mr. Peimin Hou AR (30-40)
Marine Chemicals Research Instinte CRA-1203 WE
4 Timbu Road Topeoat (A8} T
Qingdzo 266071 WEZ401 WE Zic
China Rich Primer (AB) | DADE
(30-40ym)
SUBJECT: Results of Testing in Accordance with IICL Specification; WEP-1211 WB
KTA-Tator, Inc. Project No. 320360-R1 13-26 | InemedisteCoat | MAME | Inrerior 4 315 ot | 363
A) (0404 A
Dear Mr. Hou: WEP-1211 W‘B
MAMB
In accordance with KTA-Tator, Inc. (EETA) Proposal Mumbers PH120464 and FH131180 (AB) (BIHIme)
and subsequent wire mansfers of suthorizing fimds dared May 31, 2012, and Febmary 26, 2013, WEP-1201 WB Epoxy
ECTA has tested two exterior coating systems and two interior coating systems in accordance with Primer (A/B) BAPE
the pemeral and detsiled procecures of the Tnstitwte of Intemarional Comtainer Lessors (TICL). (30-40ym)
This report contains details of the testing procedurss and the results of the corrosive and o3 Wml;“%‘?ﬂ AN ] " . ) o
: i - : - mtermediate ] Exterior 2 3
mechanical svalnations conducted on the specimans (A) (30-40pm)
CPA-1203 WE
SUMMARY Tapeont (ATB) T
. ] . . . . (30-40ym)
Four Marine Chemicals Fesearch Instimte (Marine Chemical) coating systems, two WEP-1301 WE Fpoxy
exterior and two interior, were tested according to the regimes prescribed in the IICL Primer (A'E) (30- PAPE
specification (August 16, 1994). For exterior systems, IICL suggests a mininmm of 55 points for 40ym)
the comosive group (om nt’aposslb]e 7Y, 15 poins minimum for the mechanical zroup (out of WEP-1211 WB
possibile 15), and no minimum score for the cosmetic group. For interior systems, TICL suggests 39-57 | IntermediateCost | MAME | Inferior EL 375 1:‘:;“ 265
3 minimum of 40 points for the comosive Zroup (out of 3 passlble 35), and 30 points minirmm [AB) (30-20ym) A
for the mechanical sroup (out of a possible 45); there is no cosmetic testing for inferior systems. WER-1211 'I"B
The comosive group tests include degree of blistering, degree of msting, and imdercutting. The Infenmediate C MAME
mechsnical group tests include adhesion impact, and sbrasion (abrasion for inferior systems (AB) (35'40[““)
only). The cosmetic sroup tests include color and gloss. Individual data for esch of the tests
conducted is contained in Tables 7 farough 7. The numerical scores for each system are SAMFLES
comtaingd in Table 1, “Tabmuladen of Tast Scores for Coating Systems According to ICL
Specification ™ The shove named costing materials were received by ETA from Marne Chemiral
Fesearch Instimte on Febmuary 6, 2013 and on Febmary 19, 2013, The costing system
designations in Tzhle 1 were provided by and incloded at the request of Marine Chemirals
Fesearch Institate. It should be noted that at no time did KTA wimess the preparation or the
acquisition of the coating matarials.
WTATator, ne, | 113 Tochnelogy Drive | 12.788.1300
' Pittsburgh, PA 15275 | www.kia.com Marine Chemicals Research Institte Zoff Tuly 29, 2013
Fesults of ICT. Exposure Testing TH3Z0360-R1
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FDAFS U Hi &5

i
—l
CENTRE OF TESTING SERVICE d
&
-Is" TEST REPORT
=2 REPORT No. CNB3130426-01321-C
DATE May 7, 201
PAGE 40f5

CENTRE OF TESTING SERVICE
INTERNATIONAL

OPERATE ACCORDING TO ISO/MEC 17025

Amount of Extllaclivu
Simulant and Conditions -t (mglinch’)
(mglinch?)
TEST REPORT
1. Distilled Water 120°F for 24 hours 18 <3
2. 8% Alcohol at 120°F for 24 hours 18 <3
3. n-Heptane at 70°F for 30 minutes 18 <3

2.2 FDA 21CFR 175.300

When tested as specified, the test results are within the limit of the amount of extractives

as stated in US FDA 21 CFR 175.300.

Note

1. mgfinch*=milligram per square inch.

Test Report Number : CNB3130425-01321-C

CTS (Ningbo) Testing Service Technology Co., Ltd.
F12 South Huoju Building, No.181 Canghai Rd., Jiangdong High-tech Park, Ningbo China
PHONE +06-5T4-87912121 FAX +86-574-87907993

BEFRFEREALNE

STATE KEY LABORATORY OF MARINE COATINGS

2, <=less than
3. °F=degree Fahrenheit

Test Part Description

No.1 Waterborne epoxy intermediate coat

—
it
Written by Inspected by g“‘”“: Approved by: ,V‘é

***End of Report*™*

1 msuromert results only apgiy o The sLbmed sampies
— 18 ownea by Gerire of i amcpt me

CTS (Ningbo) Testing Service Technology Co., Ltd.
2 8euith Huops Buking. Mo, 181 canga Al Jangedong High- tech Park Ningbo Crina
) Fax, +46.674 8700700
et . 4665745790003 Eamas, ctaggetsiae com
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n S0

F AR TR Y B0t

BN IR EHIDUA
FIRIET4EBE

WORLAR R | BT KRS | IHE S MPa | T B g/600 B | UR4E K% N R /7 MPa
A 0. 57 18.3 0.123 2. 62 16. 1
B 0. 60 21.3 0.123 1.57 11.1
C 0. 48 18. 0 0.172 0.48 9.7
D 0. 63 12.0 0. 155 1.71 6.7
JIEaR 0. 90 24.0 0. 135 0.95 5.4
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Sustainable Coatmgs
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Polymeris l_m

Renewahle

= E ] Compost

A odegrada
Raw Materials \ '
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Biomass
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Feedstocks
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Refining, Methyl Ester Methanol
Hardening and Making and )
Deodorizing D |st|IIatlon Glycerin

Water
. Refining, Methyl Ester
S; EstR;nactlun Drying and Evapnr_ati?n
Y Filtration and Stripping
o~ } 1
R S
Vegetable Oil: s J o
» soybean ucrose S '\/b
« safflower iF and other oo Mﬁ\l
* rapeseed reactants W Y €3 _
- canola ' b P_\ L
* cottonseed Cﬁl.i

» sunflower

. ete Sucrose Polyester

PeG CCP&
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Functionalization
Site

Fatty Acid Chain Length

Confrofled via:
» FAME blend

+ ...... ”: -
Functionalization —— Unsaturation
Site / Controlled via:
» Oil selection

Degree of Esterification » Hydrogenation

Controlled via:
» Chemical process

SKLMQ #ssnaxuszes AVA Bt TWAK

WU VLTV OF S e MCRI M,muwu CHEMICAL RESEARCH INSTITUTE



R AR BB R PR RE

v TRARBHER

TiH CHEMPOL MPS CHEMPOL MPS Y EERR R
801-4460 801-9000
HREEER % 76. 6 78.6 50. 6
AHRAEEREE % 41 45 24
K% KU 80 78 84.3
K& 200 60° 83, 93 84, 93 85, 92
FHit [E] R Fmin 90 90 50
£+ hr 4 4 7
i ¥ MEK 145 160 55
v VOCI&
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Soybean

ol — Methanolysis —!‘ Hydroformylation

—® Hydrogenation

LVWWW
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Fatty Acid Triglyceride
a4
OCH3
CH;OH 0
OCH;3
CH>0H O
CH,OH OcHs
CHOH  CH,OH o]
OCH;
CH,OH
Monomer

Y RENUYA

Renewable Resource Technology
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BEFRFEREALNE

STATE KEY LABORATORY OF MARINE COATINGS

Natural il
Polyol

Polymerization

—T—'

Initiator

« Unique hydrofarmylation process

« Various functionality and molecular weight

+ HO-ROH

Initiator

VAW

MCRI
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R
0
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Polyols OH (malq) EW (g/mol) F”('ﬁiﬁl}w MFTH"rh{egé E‘i}l}
NOP 1 (DWD 2080 01) 1306 429 19 748
NOP 2 169.8 350 2.4 773
NOP 3 171.9 326 2.7 784
NOP 4 (QRXP 1824) 170.7 328 3.0 798
NOP 5 (QRXP 1825) 209.7 267 | 38 820
Poly(caprolactone) 187 300 3 900
PARALOID™ acrylate polyol
AU-750 187 400 12.5 5000
NOP NOP Mn | Renewable
grades C content - H r E [ R
,oWD 800 80 q’{g Hl o li B RESER
- . | L
T T
DWD 1500 87 i ” = .
2150.01 Zﬁﬁ 8 e ! : Zﬁf PR
DWD 2000 89 ' SR/
2200.01 -
Hﬁ ||.l
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Diethanolamine
(DEA) 80°C

Linseed Oil

CH,COOH/ H ,0,/ Phthalic Anhydride
0 150°C

WBOE-Phthalic

Mixed with water
soluble Phenol
Formaldehyde (PF),

and baked at 90°C
(10-15min)

Coating
; Material
. (WBOE-PA-PF

M.Y. Shah, S. Ahmad / Progress in Organic Coatings 75 (2012) 248— 252
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2% HHLEMFIA 2% BHLZMFIB A& YL
80pm 80pum 125pm
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B TRl R SR T 3 — SEM

(a) IHET
(b) W5
4 A TR B RIS
(5% NacCl solution, 270 min. and drying (35% RH, 40 -C, 90 min).
Ji Hoon Park Republic of Korea
Progress in Organic Coatings 74 (2012) 25— 35
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ZP1 (a), ZP2 (b), ZP3 (c), ZP4 (d) after 4 cycles of corrosion test , salt spray (5%
NaCl solution, 270 min.) and drying (35% RH, 40 -C, 90 min).
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Uremmewd: LA &8 WRE Filrams ERGATIF

Al 5%, Mg 95% Al 9.5%, Mg 90.5%
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th Z A K 2000hrs

Competitive Competitive
Fully Fully
Chromated Cliromated 2100P003 2100P003
System System
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'/ﬂﬁ ﬂ: ﬁ’%ﬁ %iﬁ%' ProhesionTM (ASTM D5894-96)

NDSU Mg-Rich primer Hybrid N3300 at 50% PVC with topcoat at
(a) 0-h, (b) 1200-h, (c) 3000-h,(d) 4800-h exposure.
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el o=
EHT = 20.00 kv Signal A = RBSD Signal = 1.000
WD= 14 mm Signal B = InLens Bild-Nr.: 2008_47502

i EHT=1500kV  Signal A= SE2 Signal = 0 5000
GEMINI WD= 8mm Signal B = InLens  Bild-Nr.: 2008_46370

Particle shapes 74 wt% zinc.  Micro structure 74 wt% zinc. FIB-SEM 74 wt% after
3000 h salt spray test

P. Plagemann et al. / Progress in Organic Coatings 76 (2013) 616— 625
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3000/ B 2 ZF A K

74% Zinc

84% Zinc

80% Zinc
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2000 hours filiform corrosion (EN 3665) test

2.000 hours neutral salt spray (ASTM B-
117)

Peter Visser European Coatings JOURNAL 12 2010
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IMOIISEME KMIA B IMOK &2 B 8 &
100 % /MF100 pm , 98%/NF40 pm
63 pm T4 5 - 35 %
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&,

Standard Grade | Micronized Grade

L

ZN-MIO formulation
E |

-

Zn formulation

1SO 203407 J& ik %:. 3 FIMIOX Micro 40,
N B PR AR E50% Zn
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" bydamage P releasedtodamageste ™®  and heals damage
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120 h 720 h

o . . . . .
Epoxy+
PAni-EB
Epoxv+
Lz (PO,

epoxy + PAni-EB and epoxy + Zn ,; (PO , ) , before and after 120, 240,
480 and 720 corrosion cycles.
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