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Application
(217 5! Recycle 2%H)
Poly | PC Remark
Olefin| /ABS TPU | PBT | PLA | PHA |[PBAT| SBC | SBS
FOOD Contact
-CE- =ot
ZIKA-CE-100 =2 O (©) Approved
A& AL ZIKA-CE130 g2 O O © o o 0 0| 0o
ZIKA-CE440 2l O M/B type
oLA | ZIKANOX-549DF = 1 ©) ©) © | O FDA
=ro = Approved
ZIKA-AH362 =2 © @) © @) @) ©
Ztgel .
of | ZIKA-AHP210 2% O © ] o0 o
ZIKA-AHP213 22 @) @) @) @) @) © @) ©
ZIKA-DT100A =2 © ©
23| Acetaldehvd
) o cetaldehyde
ZIKA-ATA 22 O O | 0O Scavenger
CHAIN EXTENDER

MEEH

AEHEEHZ 257](Functional Group)E 712 MEXIZH(LMW) 2R 2
E2LAEIO| ALETHALE MOIE HEAIZ2ZM 2 S (HMW)E 8.

Zapasio] SuEel YN U, BH SX 52 Yoftts SHOE ABHE WS HEXIS T,

[ Bifunctional chain extender ] [Trifunctional chain extender]

i — = — .— Plastic —. +

L 4
.— Plastic ——  — = Plastic —. .

.— Plastic =——— — — Plastic —. . .
Plastic =— T — Plastic

End group of plastic
(PET, PETG, PA, PBT, PLA, PBAT etc) l

Plastic

Functional groups of the Chain Extender
(Hydroxy, Carbonyl, Amino, Thioeter etc)

Reacted building block in plastic

.— Plastic =—— J— — Plastic —.
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HE 32
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==8d 1M0~120°C
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- MY (Linear) AtE HEOZ Z2tAE|9|
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E2tAEN M3 (Linear) At HE 282 Edt0]
£ 20}0j| (2 Coupling agent £7t 7|5 7Hs)
oith 7ts

(Residence time 1~3min. / 280~300°C)
(Residence time 0.5~1min. / 260~280°C)

+ ZIKA-CE100 l

X
| Linear, Long chains in a short time

X

A chy| oj2

S|, &E 7t30il ME dF,

e

- PETAIE 8710 M2 7}5 (EU Commission Directive 2002/72/EC))
> TASEH(SSP) (150~200°C, 20~40 Hr) CHE| ZIKA-CE100 H7}2 THE PET £ 11 ZAMOR RX 7S
Mg S0t FH e

- PET, r-PET, PA, -PA

@ Performance for r-PET
«» Test Conditions
1. r-PET Source : Waste Fabric(PIR-PET)
2. Compounding & Spinning

0.95 Intrinsic wscosny

0.90

0.85
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0.70
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0.55
0.50

r-PET Blank ZIKA-CE100 ZIKA-CE100 ZIKA-CE100 ZIKA-CE100
(Fabric) ~(No added CE)  (0.25%) (0.5%) (0.75%) (100%)

A%

n Tensile strength

9
8
7
6
5

r-PET Blank  ZIKA-CE100 ZIKA-CE100 ZIKA-CE100 ZIKA-CE100
(Fabric)  (No added CE)  (0.25%) (05%) (0.75%) (1.00%)

Tensile strength

@ Performance for PA

+ Test Conditions
1. Twin screw extruder (L/D=28)
2. Drying: 90°C / 7hr (< 500 ppm moisture)
3. Extruder residence time : 3min

[ Performance for PA-6 ]
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0 0.4 0.8 1.2
ZIKA-CE100 (wt%)
B Processing Temp. : 240°C
[ Performance for PA-6,6 ]
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M Processing Temp. : 280°C
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- Of3Z|0|E Ol ZA| (Acrylate Epoxy)l Multifunctional AFEHER|Z E2FAE! LTE [0 Carboxyl, Amine,

2 oxH ZBIS E310]

Hydroxy, Thio ether & Z&7|7} Qli= CrFet Z2tAEIIIO| MY(Linear) X &7 (Branch) A& AE B

BN S Y EM M IS
HE 74
8 = |
Appearance
Mw
Tg (°C)
EPOXY equivalent weight (g/mol)
Branch

EE} HEFAI R
Linear

o=

FQ £3

im

- MY(Linear) & AtE GE ZEo= Xl B0, ™

I3 27|(Branch) X ALSHIY 2B 232 53
Q7E|= 882 % (Melt Strength)S SCH AlZ
- TteEol AR 2, EeEE S VAN 29
g 2op
- Biodegradable plastics (PLA, PBAT, PHA)
- Others (PBT, PET, PA, PC, PC/ABS, TPU, etc.)

@ Performance for PET film

ZIKA-CE130 vs Competitor

[ LV (PET)]
1.2
1.03
0.85

0.8 0.72

0.52
0.4

Blank 0.3% 0.5% 0.8%

—&— Competitor —@—ZIKA-CE130
+» TEST Conditions

1. Base Resin : PET Film grade

2. Twin Screw Extruder (L/D=24)

3. Drying (180°C/4Hr) : Max 50ppm (H20)
4. Processing Temp : 280°C

@ Improve the boiling stability of PLA

180

Blank
160 0.5% ZIKA-CE130
1.0% ZIKA-CE130

140 /

€ 120

% 100 /

g 80 /( /
0 _—
40 VM/
w1 |

0 15 25
«% TEST Conditions Time(fr)

1. Boiling water Temp. : 60°C
03 2.Dry:60°C [ 4Hr

%

ZIKA-CE130 | ZWAXIE ADR-4468
Powder Solid Flakes
6700 % 500 7250
70£2 59
1,700 310
@) ©)
©
3! Hof| 2iZreh MK | 7HS 0l M2 Xt 24 X 7S
w molding), 2 4% (Foaming molding) OflA{

ZIKA-CE130

3 Epoxide functional group

@ PBT property increase rate

80% 6818%
60% 50.00%
42.25%
40% 30.23%
20%
3.71%
0% |
E-Modulus ~ Tensile  Elongation  Impact Notched
strength  atbreak  Strength  impact
strength



ZIKA-CE440 M/B

s
- PETE AHEAEH| Master Batch2 PET Y% 7HsA| 2%
E£53|, PET Sheet?| 54 Z'= BCH 5! PET MR9

RE 3
4 £
Hzlo 4% 220 AE| 47
ABHEH QEEE 35%
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HFAH

2 ZH7HICH 7|5d 2XHE S(LV) 7t

QE ZEE F0/=H| i 22ty

Mo = 3

HIH(phr)

1% ~ 2% EZ|0|AE AE B A EHLE B}
zoE%
- S8HEE (LV) A LS, PETS| 2XIYS Sa|=0| St 1% ~ 2% E2|0lAE 4R HE A AT L= Bt
- H7tA100% MM PET A2 7ts
1% ~ 3% Tl ZS2|0|IAE 2= HE Al
-GSt S VB 2RE PETE B3 7t °oue HIE (Pellet)e] 8= Z7t
LI Ol QL EIM =
o'B'oE ESNSYS) Jo ojl' 0.25% - 0.5% EE|0{|AE‘| ot )\l —.—X|'E“:”
PET A|E HIIA £4 2= o e E8HL (L) erget
+ PET MR HIIA| Q1% 2z g4t
HE =0}
- PET (Sheet, Fiber)
@ Mechanism @ Performance for r-PET
PET Chain ZIKA-CE440 M/B Polymer ZIKA-CE440 M/B with r-PET
) * 1.1
COOH (N _—~ + Epoxy X
OH @& _—0 cooH Epoxy Epoxy
Epoxy ¥ - 0.9
S e
N o W . 1. MW up (Chain extended)
_830'_' -.||—_>1252%% 5 3 2. Introduction of Branch 07
o , Melt viscosity(1.V.) up i
Reaction > Melt tension up
o Impact strength up etc.
0.5
0.0 0.5 1.0 15 2.0 25 3.0
Recycle PET wit%
Recycle PET +ZIKA-CE440 M/B @Test Conditions

(Dosage ; 2 wt%)

1. PET application grade: spinning grade

2. Screw Type and L/D: twin screw extruder, L/D=44

3. Processing Temperature: 250-270°C

4. Residence Time at Extruder: about 40~60 secconds

5. PET resin Dry condition(Temperature and Time): 120°C*4hr

Low L.V
Not Enought to Mold

Easy to Mold by an
Extruder
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HE 2= o HIZ At
. O)v oy Ay T2
OH H
° ==3 117.5 ~ 119.5°C
t-C,H,, t+-C,H,, . .
O £ (by HPLC) > 99%
HZEZZ (105°C, THr) Max. 0.5%
t-CgH, t-CgH,
Chemical Name
: 2-[1-(2-hydroxy-3,5-di-tert-pentylphenyl)ethyl]-4,
6-di-tert-pentylphenyl acrylate =
CAS number : 123968-25-2 HEE:
EC No. : 413-850-6 .
MITI No : (4)-1725 - E2|22||Zl (PP, PP Fiber, HDPE 5)

Equivalent product : Sumilizer GS from Sumitomo Chemical

- Elastomer (SBC, SBS, TPU, TPE &)

HEZEEH
- Biphenol monoacrylic ester | x|
- 12 Z2|0 ZH0j| st L3t LIS

- Gel/Fish-eye &M x4 3}

- FDA 78 27 AfgH Z4 [21 CFR 1771640, [21 CFR 178.2010]

@ PP IS E A1
140
120
199 o [Z] Test Condition
_% g PP Resin : PolyMirae Moplen EP640R(E£2 2 Z2|H)
60 °EH Screw type : Twin - 30mm (L/D = 40:1)
40 z AE R
7t
20 Blank 7= F Cl C2 C3 C4 C5 C6 C7 Die
549DF 0.3w%
0 Temp.(°C) 180 210 230 230 220 220 210 220 @ 230
ojE X 2kt 3%t A%} 5kt
HEETS B MI 53 : 2.16kg, g/10min(at 230°C)
* 28

PP Block copolymer0il ZIKANOX-549DF 0.3w% X7} dt5 2= Test Z1t
FH7H(Blank) CHH| LHZOPE A 22| 2 HESHE 215t MI(Meltflow Index) S71E50| &g
(K8 PP HES ALEA| 23HH)

05
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SorEH

)

ZIKANOX-549DF

® TPUHE 215 Al
530 103
102

520
101

510 U 100
O 0
2 an 99
ol

490 o7
—gfs;ntl)(F 0.3phr % T Blank
480 o = 549DF 0.3phr
13 23] 33 43| 53] 13 23] 33| 43| 53
oz 34 o Bl
16

MI

TPU with Hardness Shore 88A
- Screw type : ®25 Twin Extruder with Barrel 10EA

15

14

13 [Z] Test Condition

i5 TPU Resin : Ester Polyol (AA/BG) Type Aromatic

ol 2
10 ==Blank ==
=—549DF 0.3phr 7 F C1 C2 C3 c4 C5 CB C7 C8 Die
9 Temp.(°C) 185 190 190 195 195 200 200 195 200 200
13 23| 35| 43| 53] -
PN M Ml measurement condition : 2.16kg, g/mol(at 210°C)
A= 2
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ZIKA-AH362

HE #= W HHUS

ZIKA-AH362 is carbodiimide acid - and water - scavenger that transforms both
acid and water into urea structures

O H

i) with carbon acids : o 1 ii) with water :
-N-C-N- ' H H
+Temp. 1 +Temp. | |
-N=C=N- + R-COOH ——>» C (0] ! -N=C=N- + H:.O ——— > -N-C-N-
H I
R H [0)

Sttd: H|A(2,6-Clo|AT2LH|Y) Ft2EC(o|0|=
AiES%

Sterically hindered aromatic carbodiimide type 71428 AK|A|

OtO|= S Ol AH|Z 7| Z2AEIS TteE8l 8l 20 2RE 2

HE A
= HHA LIX]| 2|di Mol ZH Y B2
&=k (by HPLC) =299%
i 0.95 g/cm?3
==3 49 ~ 51°C
HE 8L

* PLA, PBAT, PHA S &¢{|ZatAE]|
* PA, PBT, PET S QlIX|L|0{2Z2tAE]

@ Performance for PLA

0 —®— Blank
60 ——0.5% ZIKA-AH362
g 40 ' ——0.8% ZIKA-AH362
B0 £ 30
2 S
& >
% S 20
254 | —®—Blank
B —e—0.3% ZIKA-AM362 10
—+—0.8% ZIKA-AH
o | T 1.2% ZIKA-AH362 0
24 48 72 % 12 24 36 48
Time (hour) Time (hour)
[Z] Aging conditions: 85°C, 85% humidity [2*] Aging conditions: 85°C, 85% humidity
@ Performance for PBAT
20
. ‘\*\‘\‘
g 15
L
2
10
»n
o
‘®
55
S —®—Blank

——0.3% ZIKA-AH362
—*—0.5% ZIKA-AH362
6 12 18 24
Time (hour)
[%*] Aging conditions: Boiling at 65°C

07
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ZIKA-AHP210

HE = W HHUS HIS At

A L] B]aAY 2 et
by HPLC) = 99%

60°C

FIZECODIEEE  218%

i-Pr

I H- ox
rir H1 ox

oz

nMw.: 3,000-4,000g/mol

L By YEHIEEIE ikt
Mg Bolo|AR|Z 2A} ALSS 276D 7

o
TEZ QIet Z2|0|IAH22| J7|AXEY Xt ARSI MiFel 8 HY

o Kl
-

[o]3

1]

o

N

B>

=8

- PET, PBT, PA
- PBAT, PLA, PBS, PHA 3! 7|Ef A28l M ZatAE!

@ Performance for PLA @ Performance for PLA
100 30
90
80 570
70 =60
£ <50
g 60 ?:D
%’50 840
=40 %30
30 %20
c —— Blank
20 —&—Blank 9] o )
10 —e—0,5% Competitor ~10 —@—0.5% Competitor
0,
0 —4—0.5% ZIKA-AHP210 o | —h—0.5%ZIKA-AHP210
0 10 20 30 40 50 0 10 20 30 40 50 60 70
Time (hour) Time (hour)
[Z] 210°C, 2.16kg [Z*] Aging condition: 65°C in water
@ Performance for PBAT @ Performance for PBAT
50 20 —8—Blank
18 —8—0.5% ZIKA-AHP210
40 F16
— 214
E 30 %12
S 310
S 2
=20 o8
= g 6
10 2 4
—®—Blank 2
——0.5% ZIKA-AHP210 0
0 0 5 . . . 0 0 5 10 15 20 25
Time (hour) Time (hour)
[#] 190°C, 2.16kg [#] Aging condition: 65°C in water
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HE 2Z YL HF LIS HIE AfF
Ay A LR 3ja 25 2
i-Pr
N=C=N &=L (by HPLC) = 99%
=3 55 ~65°C
HPr n Mw.: 5,000-8,000g/mol Fl=ECjojplEdE  210.0%

StshyE E2|7t2C|0|0|=A|

HE EX

SCAE| 7tEl 2 lot 7|AIA 24 XoIE 2UNO = ARX|
- FIEEAMTVIRIe| Tt HRlS Sl MEHE BXIE S50 MES| +H HE
(EMotEl Ut FI2FAT|E ot 7t AR)

HE 8k

- PET, PBT, PA

- TPU, TPES
@ Performance for PAG6 @ Performance for PAG6

80 —&—Blank
70 100 | —®—05% ZIKA-AHP213

—4*—1.0% ZIKA-AHP213
——2.0% ZIKA-AHP213

MPa
(SN}
S © ©

—&— Blank
—8—(0.5% ZIKA-AHP213

o

Tensile strength (
= N 8 S

0 —*—1.0% ZIKA-AHP213
0 —*—2.0% ZIKA-AHP213
0 1 2 3 4 5 6
Time (hour) Time (hour)
[Z] Aging condition : 132°C [Z] 265°C, 2.16kg
@ Performance for PET @ Performance for PET
80 1

EGO 0.8
< B
S % 0.6
540 z
=) 7}
g ,é 04
3 20 S
3 —— 0.2
2 ZIKA-AHP213 —&—ZIKA-AHP213

o | —®Stabaxol®P 0 —®— Stabaxol®P

0 12 24 36 48 60 72 0 54 48 7
Aging Time(hr) Aging Time(hr)
[Z] Aging condition: 121°C [Z] Aging condition: 121°C

09
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ZIKA-DT100A

FRIIs

- ZIKA—DT1OOA= F71A A7 M2 HME Masking Sh= LAIZIQl 2to| Ef A% (|2t Hz|
AF Ol HISS E10] LA 2 @012 :Lol_Jx-I XEEOZ HAH

H|2IE, PP, PE, PVC, ABS, PS, 1% & Ctfet AXo| A XA 7t

=2 [I|0|'

Y, 7=, 23 ME

40

Mg ue

- PET, PA, PP, PE, HDPE, PVC, PS, ABS, EVA, Rubber % T S2tAE]

1 i 1

- TlE Y el3
K HIIZF (x ZIKA-DT100AZ T42E M7t Al, L& T Zoi| Ehed 24 7hs 40| 9I2)
ZIAE AXH 101~ 0.3%,

2% : 0.8 ~10%
- HRIEZIA:03~10%

ra

e

I-_I

EXCE |
- 15kg paper Bag

A

ZIKA-ATA

FRIIs
- ZIKA-ATA= 22| of|AHZ ®|E 2 X|0l|lA Acetaldehyde Scavenger2 AFEELICE
oot Za| m2zla gl Z2|o| 2o A Aldehyde / Acetaldehyde?| Btk Zk4 AJZILICE,

xg ue|

- Polyester(PET, PBT, PA, PU, PLA, PBAT, PHA etc.), PP, PE

Zxtcig|

- 15kg paper Bag




55 47 2YS X332 688(LHHT 27639)

2 0O
o=
)
"
o
©
N
w
—
o)
S
Imi
x
=
w
S
N



