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Abstract : To address recent environmental pollution, bio plastics such as biodegradable, oxo-biodegradable, and bio-based
plastics have attracted much attention in a variety of industrial fields. The critical disadvantages of the weak mechanical strength
and expensive product cost were gradually solved by extensive researches. As an alternative for petroleum-based plastics, the bio
plastics have been applied to various items. To popularize the bio plastics, certification marks and technical standardization have
been developed in the world. This article provide an over view on the recent trend on the commercialization and national
certification marks.
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Figure 1. Various products prepared from bio plastics[12].

Table 1. Features of various types of bio plastics

Bio-plastics

Division Biodegradable plastics . . Bio-based plastics
Oxo-Biodegradable plastics - -
Natural systems Petroleum Base Combined | Polymerized
Biomass content More than 50-70% - - More than 20-25%
_ PLA, TPS, PHA, | PBS, PES, PVA, Bio-PE, Bio-PP,
Variety AP, CA cic. PCL, PBAT etc. Oxo-PE, Oxo-PP, Oxo-PA etc. Bio-PET, Bio-PA etc.
Standard ISO 14855, ASTM D 6400, ASTM D 6954, UAE S 5009, ASTM D 6866, etc.

EN13432, KS M 3100-1, etc.

KBMPOBP-001, SPCR 141, etc.

Degradation mechanisms Microbial degradation

Microbial degradation following
oxidative degradation

Biodegradation period

Within 6 months 90%, Within 45 days 60%

36 months or less Within 6 months 60% -
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Figure 2. Certification marks of biodegradable plastics.
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Figure 3. Certification marks of oxo-biodegradable plastics.
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3.2.1. UAE

UAE= S AR S E 93l 2009 55 T2 Het
AlAFste] 20129 1R E A3]8F, 228]7] 7ol dis)
AE A AERE 0%, 20149 149 1A FE= 72 A Zopoll

431 157 28 Hok(Table 2)& AAstgict dut ZafiE
= AREE A, d38E, AEEE 59 UAE JY =4
4 52 AW FAskL, Aty SehAE S AR Al
ERHS 585k Qlol A AAY F&EES v irh

UAE Suje] AlES o) 2 755 shejw gyt SehiE
AlEo] A9 Has Wok okal, 2384 o AsiEs) &
2tAE A ES Agstofof ghrh B Wk UAE minister

Desision Nol18¢f 23] & & a1, UAE S 5009:2009 7]
9]}l ECAS (emirates conformity assessment system)o]] 1=
5ot AFE Ao R FEoof s}al, k3 Figure 3

Table 2. List of items selected in UAE

No Items
1 All carrier bags (Including shopping bags, garbage bags, gar-
ment bags, and any disposable bags)
2 | Courier and security bags
3 | Mailing order bags (Magazines and newspapers bags)
4 | Disposable cutlery such as plastic plate and plastic cups
5 | Bubble wrap & cushioning packaging
6 | Plastic wrap
7 | Overwrap packaging
8 | Stretch film
9 | Cling flm
10 | Shrink film
11 | Plastic liner for cartons
12 Personal care products made of plastic materials such as gloves,
shoe covers, aprons and any disposable personal care products
13 | Plastic bags for seedlings
14 | Polyethylene sheets in rolls such as table covers
15 | Bags used packaging bread, nuts, sweets and all bakery items

Table 3. Manufacturers registered in UAE

No Company
1 Symphony Environmental Technologies Plc
2 Wells Plastic Ltd
3 Willow Ridge Plastics Bin Hilal Enterprises
4 REDA INDUSTRIAL MATERIALS
5 EnerPlastics L.L.C.
6 KAUKAWALA GENERAL TRADING FZC.
7 ADD-X BIOTECH (Sweden)
8 Rakha Al-Khaleej International L.L.C
9 Bio Polymer Co., Ltd. (Korea)
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3.22. 92

F=2] Akt R ZekAE F 32 OPA (oxo-biodegradable
plastics association)+= 1]=+2] ASTM D6954¢] 7|HF-S &= <
= A E22 BS 84725 A st st EekaE
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A 24
o] gt A Sl 3 B Au) Ve JA] fioH24]
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3.2.3. AQEl
29l SITAC (SP technical research institute of sweden)
L 2010W X E 2HH] EZ9] SPCRI41S 7|Z0 2 ASIYE
oH EehaE A5 SPISE FoI5h7] A2t SPCR141
Al u]=9] ASTM D 69545 7|08 Sto] A|o] = glom,

UAE S 50099} % S-AF3lT}. of el AR R o3} upakz}
et s
B7)zol A oFzke] Zpol 7t gltk. BAer Al@C] A< 10,000

Dalton, 2 ZA}Q] 79 10%, WEH HArEL ISO 148521
210 2 247190 60% o4 5 UAEQ] AFshAE | Q1K ot

L #eolyl e Holr) 34 o A= OECD 2089 7|81S &
SP method 41499 ¢] oJ3) xtFEL] AEAGEA HAEE
23 25].
3.2.4.01=2

u| o] AJFE A 7| 7+2] Biosystems Americaol 4] ASTM D
69545 EFOo R AR SetaY Q1S Folsta QL
ot @A) AFZ 17} ¢l AE| 2 HandwraplVARS] AEH ]
I E(stretch films), ProlifeTM/\}E’—] AFEZT Genesys®2] AE
2] "E, Wells plastics AF2] AF= Reverte2] LDPE &
O] 37k AjFol it AFwE Foigh el olTh26].

3.2.5. M7=

A7HEZ 0] 317 9] 3| (singapore environment council)2] the
singapore green labeling scheme (SGLS)-2> AP E 3| ZatA
g A& o] singapore green labelS F-of3tt} SGLSS A 22
#HES HEAE GUAT 7129 AU S o] &3t
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EAEAEL A9 dlo] SPCRI414 ¥ OECD 208¥-< cdr%
t}. o] Q159 Solgt & Aidl HAES Aefsh= o ok
SGLS:= elwha o s okeizl vhe} 7o) Exje 15k dalton |5}
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53] FREE 7|& GES SSAER FASH 11128}71
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AAH 2 B ETtAERihe olabaleta At F
e T Qe vlol e o] EefAE o T g rhefo]
HsFslaL Akl ek7E whe A e Ear Qlek. ofof whet uj=io]
A= Hhol 22 ek AIF Rl ASTM D 68662 A4 5}¢]
(28], AlAIZ o2 713 whE 2002978 1= F74 % BMA
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Table 4. Test methods of bio plastics

Division | Biodegradable plastics gzgl-slpoljestgiz- Brl)(l):s)tailf::d
European Bioplastics |ESMA USDA
-EN 13432, ASTM D |-UAE S 5009 |- ASTM D
6400, etc. -UAE 6866
- Germany, Netherland, | gpa - USA
Switzerland, Poland E8472 JBPA
and the UK -The UK |-ASTMD
Vingotte SITIC 6866
- EN 13432 _SPCR 141 |-Japan
- Belgium, France, Italy, | _ qweden Vincotte
Spain and the UK Biosvstems |- ASTM D
DIN CERTCO America 6866
Organization |- EN 13432, ASTMD | AqTM D |- Belgium
- Test method 6400, EN 14995, ISO 6954 m
- Geographi- | 17088 and AS4736 | _ygp CERTCO
cal value BPI SGLS - CEN/TR
-ASTMD 6400and  |_aqTMD | 15932,
ASTM D 6868 5208, EN | ASTMD
- USA and Canada 13432, 6866
JBPA OECD 207 |- Germany
- Green PLA certifica- |- Singapore |KBMP
tion scheme KBMP - KBMP
- Japan - KBMP 0107,
ABA OBP-001 | ASTMD
- AS 4736 - Korea 6866
- Australia and New - Korea
Zealand Etc.
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Table 5. Requirements and standards for oxo-degradable plastics

% UAE
A FA7NES
o] 5715 A&

A

=

5

7]
oh
I-2& T5A Abiame), 1SO 14852(57

=
T
=

UAE S 5009:2009 24 oja] 7}x] =*
=0°] =, 18O 14851(A M g

o
&
ks

HjFo o] 57]2 YEsf-A oliksteas S4), 1SO 14855-
(FEAE 20 571444 gEeie 2 5= 1A o]iat

g 24), 1SO 14855-2(A E-3),

STM D 6954(4F3}A4 &

A
3l), ASTM D 883(ZehE ¥d ok 80174 9]) 9l BS 8472
[e]
o

(Non toxicity, ASTM D6954

AR A= A

A3 mEYY 712S 2

fofshH AEsl7h o2 A 99l UAE= € % UVE
B ASY R E 7|2 o R shal glon, WA] UAE 7| %
Aol A AskE a7 HaL o] & 4lskEsiE HE S22 =, o4t
opgha gl vpo] euj Az Fef7) Hojok skl Qlal, =4 A,
w5 W A 5 AR S, 717

=

i}
lo
H

&, T
a1 9tk Table 50 @A ARE F<Q1 ARSI s S
9] Zfo| S 7HEFslAl A el skith12,24-27].

47)%

4.3. H}O|2 H|0|A EE2IAE!

200292 E] 1] 5T H(USDA) FHO R X o]
Wlol s Fetae F npoleni e ZAsh WHOR A
AH o= 0] ASTM D6866 Al 71%0] 714 de] Abgol =
31 GITh. ASTM D6866L SHAskel S 32| gael 3] A
o EHE WA F91€4e) 140 2AHE ZA sk Y
o WppgRa ZA el AR,

B /b 14C,
A 7149 FAA R obUA H W77} 57304 ]

=
=
=

B0 WA B91U47E A o o)y

Division Oxidative degradation Degradation Environmental safety
Material characteristics: Biodegradation: Heavy metals: The untreated material may
ASTMD |50/ or Jess elongation at break - 60% for homopolymers not exceed the heavy metal limits as prescribed
6954 - Average molecular weight of 5,000 or | - 90% for heteropolymers by the EPA
(USA) less Disintegration: Not included Toxicity: No requirements
Material characteristics: Biodegradation: Heavy metals: The untreated material may
UAE.S 1 "5/ or less elongation at break - 60% biodegradation within 6 months | not exceed the heavy metal limits as prescribed
5009 - Average molecular weight of <5,000 | Disintegration: Not included by EN 13432
(UAE) | _ Gel fraction of < 5% within 4 weeks Toxicity: Not included
Material characteristics: Biodegradation: No requirements Heavy metals: Not included
BS 8472 | "Material must break or fragment after Disintegration: Not included Toxicity: No requirements
(The UK) embrittlement testing
Material characteristics: Biodegradation: Heavy metals: The untreated material may
- 5% or less elongation at break - 60% for homopolymers not exceed the heavy metal limits as prescribed
?IS)CRdl 4)1 - Average molecular weight of < 10,000 | -90% for heteropolymers within 24 months | by EN 13432
weden

- Gel fraction of < 10% within 4 weeks in | Disintegration:

Toxicity: 90% germination and biomass yield

KBMP | - Average molecular weight of <5,000 | Disintegration: Not included

OBP-001 | - Gel fraction of < 5%
(Korea) | - Whether to generate Carbonyl Group
- Biomass contents >25%
*can choose 1 of gel, carbonyl, biomass.

case of thermal peroxidation at 70 C - 90% disintegration within 24 months | with plants compared to the control
Material characteristics: Biodegradation: Heavy metals: The untreated material may
- 5% or less elongation at break - 30% biodegradation within 45days not exceed the heavy metal limits as prescribed

by EPA
Toxicity: Not included
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