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Outline

In this project, we have developed a new culture medium for hydroponic cultivation of
vegetables and other plants using a starch polyester resin with marine biodegradability. The
purpose of this project is to reduce the environmental impact of urethane micro fragments, to
effectively use waste roots that have been disposed of as industrial waste, and to clarify the cost
reduction effect of the entire system and the CO2 emission reduction effect of the culture medium

manufacturing process and culture medium treatment process.

1) Development and functional evaluation of urethane substitute culture media using
thermoplasticized starch

The purpose of this project is to develop alternative culture media with physical properties
suitable for hydroponic cultivation by processing marine biodegradable materials, and to improve
the materials and their processing methods so that the developed alternative media will have
physical properties suitable for hydroponic cultivation.

In the fiscal year 2020, we collected information on marine biodegradable materials and
established a method to melt the materials by heat, stretch them into threads, and put them into a
mold to form a three-dimensional structure as a basic technology for developing alternative
culture media.

In addition, for functional evaluation, we listed items for evaluating the performance of
alternative culture media, developed a method for evaluating the performance of alternative
culture media using these items, and conducted plant growth using alternative culture media at
our group's plant factories, etc. using this performance evaluation method. The purpose of this
project is to contribute to the efficient progress of the project.

For the evaluation, we will establish a method to quantitatively evaluate the performance of
the alternative culture media prototypes and the existing urethane culture media.

In FY2020, we conducted a study to establish a method to evaluate the performance of the
alternative culture media described above, selected the necessary elements for performance
evaluation, and studied the quantification method of culture media micro fragments discharged

from plant factories.

2) Evaluation of marine biodegradability of alternative culture media
The purpose of this project is to prove the marine biodegradability of alternative culture media.
In fiscal year 2020, we collected information on materials with marine biodegradability, and
planned to conduct biodegradability tests in the sea at two locations in Kanto and Okinawa to

confirm the marine biodegradability of the alternative culture media, and conducted field surveys.



3) Technology for effective utilization of plant residues including alternative urethane mediums

The purpose of this project is to establish a technology for effective utilization of waste culture
media, which is not used in the current urethane culture media, in order to reduce the total cost
for solution growers when introducing alternative culture media and to contribute to the
establishment of a recycling-oriented society.

In the fiscal year 2020, we collected information on organisms that eat plant residues for the
purpose of feed utilization in aquaculture through literature survey, etc. As a result, we inferred
that sea urchins, which have been reported to prefer plant residues, would be the most suitable

organism in terms of the scale and effectiveness of aquaculture.

4) Reduction of production cost by using alternative medium for urethane

The production cost of the alternative medium, the cost reduction by the introduction of the
alternative medium (manual sorting cost, industrial waste collection, transportation and treatment
cost, etc.), and the expected profit from the sale of the alternative medium for reuse as feed, etc.
should be clarified, and the cost of the entire project should be evaluated. The purpose of this
project is to evaluate the cost of the project as a whole, and to consider measures to reduce the
cost of the project as a whole.

In FY2020, as basic information for cost evaluation, we collected information on the
procurement cost of the current urethane culture media and labor cost at the time of use, and
formulated measures for cost reduction, such as reduction of labor cost, collection and
transportation cost, and disposal cost, as well as sales profit by reuse. In addition, a schedule for

future cost evaluation and cost reduction was established.

5) Life cycle reduction of greenhouse gases by using alternative culture media to urethane

The purpose of this project is to develop a new culture medium for hydroponic cultivation of
vegetables using starch polyester resin and other resins with marine biodegradability, and to
quantify the effect of reducing greenhouse gases in the life cycle (procurement of raw materials,
manufacturing, use, and disposal) by replacing the currently widely used urethane culture medium,
and to evaluate its effectiveness. The purpose of this project is to evaluate the effectiveness of the
substitution of urethane culture media.

In FY2020, we studied the scenario and system boundary of the alternative culture media using
marine biodegradable resin, and defined the life cycle flow. In addition, the citation of background

data and the collection policy of foreground data were discussed.
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DIZIRONE T, BICE>THY - i LT
SNTALEMITRRD b EE A,

(51H T : http://www.jbpaweb.net/identification/ )
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http://www.jbpaweb.net/identification/

% TUV AFHECHE 5 OK biodegradable MARINE (2
— = Austria SNT
N
7 (D Chemical Characteristics (b2 4FM4:)
AERESCROGHEENHEMUT THD Z
Lo AN 50%LL ETHDH Z &,
-y © Biodegradation (4=43fi#tE) ASTM D7081
G AusTRIA WK H1(30°C) T, A MREEDY 6 % A LANIT 90%
— B LG or AIHO)IC A5 2 &
® Disintegration  (FAEEM:)
/K H1(30°C) T 12 FH LI T 2mm D 7 LA /3
A D3 90% LA
@ Ecotoxicity (ZE#E#:1E) OECD 202
BRI 0.1%IREDOREH Z IR L 3 » H DAL
L. DOFEER T v 2 (Daphnia) % 48h B2 L |
IV aDEEEZNET D,
( % e JG
http://www.djklab.com/service/kaigai/2925)
7 @ COMPOSTABLE TAYT T AU A BPl FRGE~— 7 iddbkic T D HER
Ay BRl. =m-srmm | BIODEGRA | L A[REZ2#L4h > ASTM HIF&ME— D = EHEE.
b z" @ DABLE R TUV Austria & [ U < BN TR S
k halh 4 PRODUCTS | 2 iyt 7 5 27 2 303
S INSTITUE
KA
DIN
CERTCO

-12 -



http://www.djklab.com/service/kaigai/2925

24 REZM

BUEAEPE ST D B REEM D 22700 6 FEAAR Y 7 L& AREEER & LTV 9 L IAfHR
MZRO, Th b ORI, ANk, WreEs it e LErt, FRAERZUTICE L DT,
a2 MEIZE LT EAE R 2 2 M 2RE T 2 0808 H 5720, Mt Sk & oo 5] & e < i
quo

1)  PLA(GR VU #LER)

fihske 77 2F v 7 THHAR U HEE (Polylactic Acid, PLA) 1%, ZWAMENE <. FMER L 05]
BRERFE SV, HEREALEE [ 26 L7356 e & ORFR 7R BREE T CAEDRIEZ ET 5, PLA X —
J1—RKF T % Nature Works TIIAFEMHK 15.8 J7 k> D PLA OAEFEREN 13 o 5, HFRAIIT A 55 it
TTAF w7 OFFEN LN o722 & T PLA O HEDEI L — R EEHT 722 0 itk Z B 238 Z -
Tehy, PEREFETPLA OAEENHE A2 Z & THREFEHBAENTND,

RUFEE (PLA) X, fcb —RAREDIEDOE MBI Ch 5, ITF, MEY (HiE, N2
TUVT. AE) BRI LIz PLA OESFRES, AL FHI7R 50 R7 0 ' A DR EA TV D23,
PLA D@ =R B R IEIC SO W TR R T a3 e ST/, PLA Ot Eicqk
LRI NIK 43 1% (de Jong et al., 2001, Kikkawa et al., 2004, Tsuji and Nakahara, 2002) 35 & UG43 (45147
72 BN U CHFZE & 3T & 7= (Ikada, 1997, Tsuji et al., 2006), PLA (XA fiftER Y ~—TH 528, H
SRERHEHH C PLA W52 RICHRT D IIIEEN DD Z & b H H(Kimura et al., 2000), AN HE S
72 PLA it/ EM1%. Pranamuda & (1997) 12 X - T 45806 45EfE < fu7= Amycolatopsis HT-32 C
%, TO%, GFEIEMEY (&, ME, BE) (XD PLA OGN EERE S T TSR
INTET,

PLA D fRIFZEICT AT AREGOUIMNC L > TRV | & SICE{b, Jeofi, B, MK,
AR, ETIXEER e & RO X F & E AR ERIC X o THE S FL 5 (Nampoothiri et al., 2010),
PLA D53 fRDAALFER T 7 22, BIARFERINAK IR & AEMIC X540 E WD 5D, PLA D
T AT NAEEITACF AR DRI L > THNKR U FE L T2 — W (b S5 83, 58487k sy
fRSEITT DII3ZE L O F = LRHPLETH 5, PLAMEHE, fOESHRIERY = 27 L
EHE LT, BARBREE T CIIMAEMIC L0 4 iz < v (Tokiwa and Calabia, 2006), 385 52
BRICE D &, PLAMBHINMEIN G E D £ TICREWBRRINR 2230 | AR 137572 ¥ B\ (Ohkitaand
Lee, 2006), L72>L. ZHFE TIZHERKD D PLA 245 C& ZEEOREOAM By s T
WS, ZNHDIFZEAEIFIHHRETHY . —HITHMESSER Th o7,

-13-



Williams(1981){%, Tritirachium album 3D 7" 17 A F—¥ K (2 L D PLA OEERNIK IR % 4]
THE LT, Z0t%, TRO 7 vT 7 —8 56 FiD PLA /3fi#iGtt% Oda & (2000) 237 A kL7,
ZOFER, TAH VT T T —EOHIZIE, PLA NS00 OBOHERE AR T HORH D 2
ERoo T, WIEMBRD PLA 5EERE X, a7 7 —8 () 7uar7—8) ThY,
PETIEIHLN) NN—F (mRTT7—8) /T —BLHFMET S, PLA 0T 5 EE 0T
T—EiX, BV 7T T8 (FeTAF—EKARE) Thi, MEMBRKORY TR T T —
YPoOFELRT7 7 I U —13, M, HHE, ZEICOMLTWD,

N

BB
BB

# 2 PLA RS & AL O
e =4 A PEE 7Ty EERRNME | B
R4 fa 2 ENE
Nature Works 7 AU Ingeo HEFERE S FichwEwa T EEELE L
7 158 7 b UM | TW 5,

(2018 45 )
ffa 22 EME -
PLA OFEMN
BE D Rt
feEEIC R o T
2. bEITREDY
DOH D,

&

Total Corbion 7+ Luminy | A PERE /) : FlIzcH bR e EER L LT
PLA 5 75 F RNVIHE | B0 7T 02210 75 kU HER
(2018 4EW; ) | LD 7T o b B FH IR 5

fetq 22 EME © | T, 2024 FITHEE) oA A,

N
\

A
ZEIRERK | hE AEPERET) 15| A AR A AR &
RILFRA PR T b v R S bRy TR ER O
(2020 AEFE ) | WCIRIFE PLA OERSE % B4,
ka2 Pk
A

-14 -



2)

PBS

AU TF LB 7 x— K (PBS) if, EL2ED FNEHETIEEANO =27 I VRS 4 BioPBS
DD, K e L CTEER~LTF 7 4 VAR EOAESHMEREIZINZ ., FDA NEESH T\
S AELVEE R ECORB G RIRERRHIE,

#3 P B SHREMRNEE RO
¥4 | & 7 EPERET) | B
PE| T v MR R E
ES T A
PTT Bi A PE RE | 2017 FE L VREMERO T EEE 14 TH UV F—L0n
MCC | ¢ Jo- | J3:2 b | 57225 /3A 4 PBS (PAEE : BioPBS™) DF§¥/EpER =2/ 3
Bioche PBS |+ /4 (2020 | # A 724Ch % PTT MCC Biochem 12 CfF > Tl 5.,
m = e (o8 A % hitpe:fwwwm-
27 S wzE M . | chemical.co.jp/products/departments/mcc/sustainable/product/120
AY) aes ¢ | 0364_7166.html )
n Y7
VAN RS
(Bt R
(GslI 7 v
7 Zi)
i EPERE| 20204E 12 H 25 A, KFRU AT AR —G—EAAAL
EE (N E 71:33 7 b | OF=tETH 58 QA LA RN (FA{L) (3. FFEE
IR 33 I ORY ZATIVREFHBIETH LR 7 F L
(2020 4 | 7 v x— K (PBS) HM 7wy =2 MIHOWT, HEHE|TA
RFm) fae | EEZBM LTI Z 2B BT L,
EME A (5l H & : https:/;www.jcfa.gr.jp/news_post/news/news-
H 1882/ )

-15-


https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200364_7166.html
https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200364_7166.html
https://www.m-chemical.co.jp/products/departments/mcc/sustainable/product/1200364_7166.html
https://www.jcfa.gr.jp/news_post/news/news-1882/
https://www.jcfa.gr.jp/news_post/news/news-1882/

3)  PHA (PHBH)
TR EDNA I~ A %R E LTEBY, A hr— LUV BTV — oMy
T AN ATRE CAS M2/ LT\ 5, (BR)H %5 ® PHBH, CJ Bio 0> CJ PHA 72 X%, A%
THETH HDWFETORRENBEZGEH STl . REFEMEM & L TRE L,

74 PHA (PHBH) #li&E{ZE & 5 O R

34 A PEE 77 N4 EFERE ML | HB
faz e
2T A A PHBH AFERES) 5| OKMarine TUV ZHf5 L TRV,
T b | ERET TR TOY BT 5,
(2020 F-IRf 7))
a2 e 3
EhmE ¥
v, Bt
(iR (GSI
7 LA AFH)
I- BN Biofade APEREST | VR ladkE LA
Compology A A A~ ARV~ — (WA RIER
MG RENE : | U~ —) &N A~ 2K FEE)
AL IR Ly MET 52 & T
RT3 ATREAS , MR A S e B
LTW5,
CJ Bio ik ] CJPHA ETERET) 10091t 9 F e TR AE 53 figt it 2
2021 I | AT HPHART T AF v 7,
5 T hoIH %
FTELTWND,
ffaZe ik
AL

-16 -




4)  PBAT
PBAT ((RUZFNT V=T L7 X L— k) &, SIRBESRIMELZA L T DAk
A0y RS, PBAT A — % —(% BASF 0%k X 5 (2 Novamont #EA3 72 PBAT A —H— T, fi&
ER~NT 7 4 L LABRPHECOEBNELED S,

# 5 PBAT $iE{3E & 8 ORI %

124 A PEE] 77 v AEFERRNIE | HE
K44 T ek

BASF KA> | == 7| /EpERET) 8| BASF1LIXI1SO OEmEfERIZ R
Ly Z A | U 54257 L B0 PBAT |2 CHff

A2 ENE | P R IE DB & FEHi L T\ 5
TFENEE Y | BIZTOD 50, BAERRE
R (GSI 27 | HUASIC B9~ 2 5 Hu T 3IRAE O T
LA A ) WR T ki R AR A S
Do

Blue Ridge Tunhe | H1[E AT APERET) T | FRAET
Polyester Company HF kv

(PBS & PBAT
DEFHE)
e ZeEmt:

A

Kingfa (=] Ecopond | A pEREJ) : 6| FRAAET

Ji R VIR
AR 2 EME -

GiEoG

-17 -



5) ey AR U = 27 )LHtE

By R V) = 2T VR D F 78 A — 17— & L C Novamont #E ({#) Mater-Bi 232%¢1F 5315, Mater-Bi
[T PBAT & BVRIMEMEBERY (&5 HAZ LK) Zar Ry RULIEAESHEEZ AT D8R, LR
v (XRIBTE IR OIS TETA VEE, VUV ERINANNAFTH Y
A=V b EIZHFLTPBAT Z S L T 5 MITERNIC R 57 < 7 A /L AR TV S 8 AR,

BREE LUR DS —, BEHALT T A VLR EEA R TEBNRD S,

BT L— FIC K DRSS A L TR Y | AFEICR T DR BEM Ao 1 > L 72D

550

£6 MR Y T X7 VIR RIGEASE &L ORHK

L4 E5| 7 5
v R4

A= PERE 7 /i

a2 e

e

Novamont s Mater-
7 Bi

AEFERE T 1 16
RN
PG 2 ENE
TEIEE -
TiEB v, —#
& B O A E
PAHEEN L T
D MRS 2 E
P T BT
D 7auv, (GSI
7 LA AFN)

A 4k CHRE® f ok D
PBAT # —#ifiiE L T
BO MR AT
R DR 721F T <
PBAT & L CToftiE D
17> T2, PBAT HIK
& LTofia&EIL 10 5
N TEIZR D,

-18 -




25 RBEMDERRFHE

SIRPEIL, FEDRBERE T TOLRBET LRBESNTERETH D20, ZOEZITZNITE
B Cidle <, KRR ENLETH D, RYHME (PLA), RV W 7wZ 7 v (PCL), 77
FR-7V 2] FEEAIR (PLGA) 72 & ORERDAESEIER Y ~— (IEMIiEE X OWsIR-J5 & iR K
U ZATNW) AL, vA 77T 2AF vy 7ORERE LTUTHEVIER STV, ZOHEE L

X, ZNHDORY v—OHEPRONATND Z R0, EARRESRETHOMBIND &) —fik
HIZRERIRD B Z biIVD, LTeln o> T, [EGERY v — | EFEHIN TV D005 Lo T, REEHY
SNOBEBROAREMNEZ BET DO TIER, LN LARRL, KFIZEBIT 2 4E0ER U ~—0D 05

IZE B LEEMRITR O TV D, ZL O TR, o T EMKPO ROV AR > |
WZARL, B TeM Bt OBEEZ L 250 L TV D2, AN XD EERD 200, BT 7 un
DL T~ A7 v T T 2AF 720 IR~ A 77T 2AF v 7 L UTIRIZKDID Z &1
KD EEWD 72 O] STV R (Krasowska et al., 2016), i+ 5%, PCL, PLA (GEfEB X
Oftign), &Y B-B Fefx7FL—1) (PHB) % KD D OWE/KF T 25°CTHTE DBk
S B Ll 38R 21T o 7-(Tsuiji, H., & Nakahara, 2002), < ®OfE5:, PCL 1% 10 #[H T 25% 50 ff S iz

(X% L. PHB X 9% L2y fR S vz o7z,

Bagheri 5(2017) 1%, 5 FDAESMEMERY ~—, RU -7V 2 — @ (PLGA), R 7w 7
7 hv (PCL), KRVUFEE (PLA), AV 3-t KX EiE: (PHB), Ecoflex (PBAT) &, FE4fifik
R~—ThHoHrRVZF LT L7 L—b (PET) %, ANT#EKBIOWKTTI1EMICHEY
A S N7 R T MERBR 21T > 7o, T ORER. IEAE PLGA DA 100% D3Rz R L, K
\Z PHB 23% D 53 < L7z, —J5 PCL, PLA O fRIZHT N Th o7z,

DX DITESRIEEE ISR LV EDY . S OICRHEDRMETIINBN R oT20
Mol T %, PLAITR U THMOBENT V—TI2EG NI,

<HEAEALIZ K D AR >

HOIET T AT v 708, el Dl v SRR EE . RAFIZ K o THRA RRRREN & 5, TUV A —
2R TRIEDSFITIES B, FBAEOHIC INDUSTRIAL, HOME, SOIL. MARINE 28&% 0, HEJE
{LixZ D 9 5O INDUSTRIAL (2872 %

-19-



7% 7 TUVINDUSTRIAL {22\ T

FRLE

{ES)

7
— A

U

<

TUY

BUSTHI&

INDUSTRIAL

@ Chemical Characteristics ({bF4514)

®

BERECRDEEENREBUTTHS Z &,
MM 50%LULETH D Z &,
Biodegradation (42 ME) 15014855, JIS K6953

8 COIFTMI IV KRR MRIET T, ENMEEA 6 » ALIAIC 90% U
£ (&xdr or YR 145 2 &,
-1 Disintegration - Quantitative (FRIEM-2#9) 15016929, JIS

K6952

F8COFTHIAVRA MRIET, /XM Oy X —ILT, 12 B8R
AT 100mm ABD 7 A ILLD 2mm D 7ILATKY A 10%LUAICHE B
&, ERENTZA VAR MRHIODIEESAR ICERT 5,

-2 Disintegration - Qualitative (FREEM4-EHJ) 1S0O 20200, JIS K6954

ISO 20200 JIS K6954

ERERBEOF[ERE D R MEEFET T 20mm ARRED 7 4
WLGEDBRIE, 2mm D7 LATKY A 10% AT THEZ &, B
B TRHT %,

* BRIEMEEERIZG-1(1S0 16929) 1 X 1 > TH B H. AEMEL =
BRIERICLYERT 25E5DDH 5,

Ecotoxicity (4£88&M) OECD208 (HEZEHER)

AR E O VRR MU L7t ER L, 2 BEoBY(RE. 7L
VYV)DBEER HEFREMREZANEL. 777 EHEL 90%
UETHBZ &,

*ABA (F—ZX +Z U 7) OFEEZEIST 55 T I XEFH

ER(OECD 207) M EMTHETH %,
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http://www.djklab.com/service/kaigai/2961
http://www.djklab.com/service/kaigai/2957
http://www.djklab.com/service/kaigai/2958
http://www.djklab.com/service/kaigai/2958
http://www.djklab.com/service/kaigai/2958
http://www.djklab.com/service/kaigai/2959

<HEEAE &3>
HIE(k (2o AR Mb) &id. RICEWOPEY, A2 HIEEMAEWIZ L0 g LHEIEZ
KHTROZ L ZHL, WS, FRCRIN TIE 2 OHEIR LI 23 BB ICFE L TV D, BN T, 4
RS T AF v 7 TRESI NI L VR IIRETHEETNE S TWD, %, FEMD
PEH SN DA ZHOEBEDIZ L A EDBKRG TR, BRI EZ T 5350 — KD 2 7KF S 5 0LEN
HY ., ZTOBIKERZ VX —DREINTLE S, HELIZE D X 5 2 B-EAZ AT ICHER
ZEDZ LT, HEIRBOUGENRTE D, ENRIET 7 AT v 7 O EER ERFIR L LTZET
bihvd,

50 euzshE01ALRE D OBHTSH QWSS ZIMER OIS

A 4 |.E'l Hrys Euts2u BOXEI R .f'-'-lﬁ_t':f':z!-{ﬂ;‘_-]|
560 |

500

450

400

300

250

SR

200

1o
50
0
1955 1956 1957 1998 1905 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2006 2007 2008 v

& TRELSF—UTUUI -5,
(L - Curasts “Saisics Dplensd - Monicss wisle staisiics” (DAl edracsd i Juns 20200 8100801

7  EU28 EODO— NY 720 OFRTH Z OISR & O HER
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EUSBED1 AL D OFH CHOMESERNMER (2018%)

i) !.H‘E WEEs WU S .:IZ-'-'H'.-H-"I'I_

[ e

& TRILE—-URTI-FESI0
A B FRNTE DHETE
AT 36 g L
BUEf : S (FrILS o B FUse, FAOARINTeGTF =Sk fm)
AT 4B gk -l
[EHM C I © Famsial "Siatiies Faplainad - Municinal weshs slrisics™ (Dats bk opdaied om Jens 19, 30001 S RICHE
0= - B (DAl FPodarrslE (S i) ] BY, BEs -efRhnRteRad® SddegE) | Rt

8 EU28 HIED— A Y7~ 0 O Z DAL 7 1A R AL &

[50) EUEmOBHT 3 REORESERLE 2018%)

3] | W2l RS WU WS ML e— R RN ISEDE 0L (201EFLARE] |

100
- TN
’ RERRRRNNN
- 11
) 1
g° 11
P 11
101
111
il
1L

B m FE WL v &8 7 2 F 2 7 F 8 A & « 2 U 2 Ao o 4 I F I O U
F o I - R | TR A I ) oL ~ 3 ® 2 O WL L O > 03 z Fk | |
* £ £ F 0 24 » b ¥ 2 2 kA4 - wmoH oy FooosA kI E 52
I = A ZF ZF A F ¥ O o | = 0 | ¥ U = = ;oo
- E P [ ¥y F F 7 F1 7 7 K F
e EoE =
=

w0 TLE— L — e i,
1 B Pk (Hddenr
Bt a6 G - 1D
H O ANAE (PALSE. PO, DR T — e ]
EESLTT 451 g - Bl
(R AL Fumenian "Sikistics, Faplainee — Munici ol wasia sratbties” (Nata iest uscired on Jme 19, M0 SoBEIT SR
B% mRE [HEDNSLan TSRS (SERFIAFEREL DI Ry —ENeRNPEREEEY (THENTRE) EEICER]

9 EU K[E DR Z 7D QUEL 0O ALER 5 11 g
7~9 EUOHEJHE., HIMR, BEESH, VY27, SDG1 2 #iat
http://www.cjc.or.jp/data/pdf/book2020 appendix.pdffa-13 (2021 43 H 25 HEI%E)

EIR - U A 7 VR ¥ —  httpi//lwww.cjc.orjp/data/main_whtml (2021 4E 3 H 25 ARIE)
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consumption of food
mﬁ& S & use of green goods

/ blofuel
soll Improver
organic fertillser recover
compost renewable
digestate
|

bio-waste
& biomass

X 10 HeRE e GeeM) (2B 2 PEER ik
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WASTE MANAGEMENT

MSW GENERATION RATES PER CAPITA

208 varied considerably:
Million tonnes of 507 kg LOW RATES: 3 countries
municipal waste Municipal waste 45% (EE. HU & PL)
per yearintotal percapita peryear Average recycling !

on average rate MEDIUM RATES: 7 COUNTRIES

(BE, IT, LT, PT, SI, SE & UK)

‘—n‘_ .
= » .‘ HIGH RATES: 8 COUNTRIES
ﬂ i ' @ (AU, DE, DK, F\, FR, IE, NL & NO)
lm . ’ Low = <400 kg/capita/year

Medium = 400 - <500 kg/capitatyear
Hieh = =500 ke/capita/vear

X11 ENGEINATO, 1FEBTOII0E, — A4S0 1FETOEYITIDHEHE, VY

FE1% 3

COMPOST & DIGESTATE

Nutrients Carbon
11.7
Million tonnes of - 129 3.5
compost rig Thousand tonnes of Million tonnes
NITROGEN RECYCLED {dry mass) organic
carbon recycled
1 2\ 42 1.8
Million tonnes of Eﬂ Thousand tonnes of oo
digestate PHOSPHATE RECYCLED Million tonnes
{dry mass) humic
{Theoretical estimates) substances recycled

12 #HEMoarBRz g RS iRE
1 0~1 2 ECN Status report 2019 - European Bio-waste Management

https://www.compostnetwork.info/download/ecn-status-report-2019-european-bio-waste-management-

overview-of-bio-waste-collection-treatment-markets-across-europe-2/
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HAENT Mater-Bi DY 7L & HERR VAL E I AN IERBR 21T o 72, 1, 2 TEMIFLEE THfEMN
HETWD EHMTE, 3FEM~7 HERE T, Bas. VTV —DOoAREEABHTE
WS BWETHME L=, ((BF) GSI 7 LA AFH~)

Ty | NN LA | HEmAnR

ERARVENS BN CRET REEROT E R En

MEn-k 4315 A

EESCHNORRL B TIM T | fafactaTeL, MIERECRE p
. ; . e D
I TRE U LIRS LR

13 el A
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<Mater-Bi DT EMEIZ SV T >

Novamont £ Ci3 Mater-Bi OWESFEMEIZEE LT, [EA OWREA 5 (Novamont AFZERTIC T
i) . MEEBREE CORREE (Hydra WFFEREREIC CTEE0E) . 35 KUY Mater-Bi B Fe/ 87 324873 A4 45 fif L 7=
BRI K S D HERE O A RERNE (L= KPS THEM) O 3 DOREBIC THFEZ FEii L T\ 5,

WEEAE Sy R L2 DU T Novamont #EOHFZERTIZ T, UNIEN 1SO 19679 : 2018 DEA/FIZfE > CTT
A REi, (FT7AF v 7 BRI EHERM O S iz B1) 2 L' T T 2 F v 7 MELO 4 KA
FROPNE- AR BT 2 T2 1K) . Mater-Bi DSEEAEDIC S b iz & &, ZD0fE
OFLE LHEEIZB LTI L v — 2R/ bk & RO 4 7§ 2 & NEIESN TV 5, Mater-
Bi 1%, #laz = b —/bbF & L CHNE LA —FE R OGRSV T, i AEMICF L~L 05
LEETHY | KD A AP 72D & ENPEZ DHENHLS 70D 2 &b IS T,
F I MUIME LTk f-1%, OECD T A R4 » CTERINTWD L ST, 20~30 HLANIZFERIZ 7%
ENHZT ELIEAENTEY ., 22X Y Novamont thi% Mater-Bi 7> 5 13 FEAE S gD~ A 7 0
T AF 7 BT SR E RO T T,

W BREE CORBEIEIZ DWW TIE, A NED RA Y OWEAEY PRt X OSCELEE TH 2
Hydra Marine Sciences GmbH |2 C Fjifi X A17z,

TGO S F S E BRI S W ERRBRY AR L, 2D EZKO & HKEEEIZE AL T,
BEFEM D HIRICETE T B3 & DK% 2 X = L— b L, Mater-Bi O RXM/FF 3D /X > 7 D FAtE
PEZfERR Lz, MBIEOREIC S X 523, Mater-Bi O R MBI TERITHET 5 £ TITIT 40 A
EOTNE LERDPMND Z ENFEIES N, o, 2 hr—L e U THEZTT > 72 PE DLW/
DNy 7 DY T AT YO RAEITHER S e o T,

EREFFMEIZ DWW T =T RIS TER SNz, A AT A I, Mater-Bi £72i3trm—2%
Pefil U 7oV S HERE ORI B IR EE S LT EM D 3 DO T VR TE i Sz, HEW 4 28°C T
A F 2_— kL, Mater-Bi DO b2 kRS oz 6 A%, BLOEERIh- 7
NVIRTERIZIHR LT 12 2ABRICT A MEER LT, RO DOET VAEMITIE, Hillaka

(Dunaliellatertiolecta) ., 7 = (Paracentrotus lividus) . 3 X U*3—~3Z (Dicentrarchus labrax) 73i%E
SN, HMifaEE s v =2 L T, lMRHEFEREEDOZ X b LB LTEL., PhEs—A
AEARZ T A b LT, FEBSERELUT OB A7 Lo/ R, B S N HRmIIdSe 7 VA
CEMEEREZRIT SRV RSN, ZAUCX Y BilllasEoME. v =0Et, 5L O
R ADIREA b U AE T BB #mIE OB L A G X 2T RIRENED B 2B DY Mater-Bi D4y fiF
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WZR o TAERESND Z ENRNWZ ENRGEH ST,

Research coordinated by Francesco Degli Innocenti, Novamont
Director of Ecology of Products and Environmental Communication

PRESS CONFERENCE

c

JULY 2, 2019 | 11.00 AM
The studies on fruit and vegetable bags made of Mater-Bi |

o

were divided into 3 areas:

« intrinsic marine biodegradability (Novamont laboratories),

« disintegration in the marine environment (Hydra)

« ecotoxicity released into sediment as a result of biodegradation
(University of Siena).

anrvivo NOVAMONT
m Results were presented at the Press Conference Marine biodegradation of
Mater-Bi. For further information see:
https://view.genial.ly/5d1941f5cbeb880f61efic9c

, UNIVERSITA

DI SIENA
1210

£ NOVAMONT

1 4 Mater-Bi OWFLES A IE OB

M Mater-Bi achieves high levels of biodegradation, essentially the same as those reached by the paper used as reference material, over
a test period of under one year and that the speed of biodegradation increases the lower the dimensions of the item.

M Mater-Bi does not release persistent microplastics, as they completely biodegrade within 20-30 days, a timeframe compatible with the
time required by OECD guidelines for “Readily biodegradable” chemicals.

ﬁ The biodegradation of MATER-BI in the marine environment has been verified through the "Environmental Technology Verification"
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*The materials were analyzed applying new biodegradation tests, internationally standardized, using the UNI EN ISO 19679: 2018 standard methodology

://www.journals.elsevier.com/polymer-degradation-and-stabili
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M Sandy sediment taken from 4 different coastal areas around Elba was introduced into sea water aquariums in order to simulate
the seabed

ﬂ The investigation showed that Mater-Bi fruit and
vegetable bags:

disappeared c pletely in a period of time
ranging from less than four months to
just over a year, depending on the nature of
the seabed under consideration and

its chemical/physical and biological

characteristics

samples of similar fruit and vegetable bags

made of PE were found to remain fully intact.

16 WELEEREERIT A Mater-Bi @ FRiEM: (2 B4 A W%

The purpose of the investigations was to evaluate a series of ecotoxicity biotests on three model @
1 species of organisms exposed to extracts (“elutriates”) of marine sediment injected with Mater-Bi or
with cellulose.

The sediment samples were incubated at 28°C and tested after 6 months, when there were clear
ﬂ signs of Mater-Bi’s degradation, and after 12 months, when the injected samples had completely

disappeared.

Sediment elutriates injected with Mater-Bi for 6 and 12 months revealed that there were no toxic
effects in the del organi exp d in this study.

17 Mater-Bi ORI DS

14~17
Novamont, WHAT HAPPEN IF A BAG MADE OF MATER-BI IS NOT RECOVERED BUT IS
DISCARDED INTO THE NATURAL ENVIRONMENT?, 2019 (P30-33)

2 ZB AN

Novamont, SCIENTIFIC RESEARCH CONFIRMS THE MARINE

BIODEGRADABILITY OF MATER-BI, 2019

https://www.novamont.com/public/Comunicati/pr NOVAMONT%20MATERBI%20-%20190702.pdf
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