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2021 %5 HIZ NEMA BMZRE LB AEWVWDO B E, NEMAD TR MY —IZFTIR Z3%E L. B#EEs
1To77,

* 14 MR BEHISROWE

P E R e =58

7 — U BRIV R (FTIR) IRSpirit-T 145
n HP 290 G3 MT Business PC Serial R

BRI PC No.4CE0183XGQ 15
VI W1A53A Serial No. PHCLJ24072 15
40 (2 2 A I BV650I-MSX Serial No. 9B2010A00582 15

NEMA @ Z RIZEA L7 FTIR O A —1—Tdb % BHEREFT O 25T, OMEHFEESLR
TeFx—bDT7A4 77V, QUEWE & S WE (1 WE) O—BUERAHR., OHEWE & 7
AT 7 VA S NI AT MAREE O—B MR GERURIC A 27T 5 MEHE) AR LI #E
AEAZ R L2, 20234210 A2, ZoE/ERIELAZILA L, NEMA 7487 Y —kEICHEIRE 4
1T-o7,

1»

K5 NEMA S35 ~ U —FB~® FTIR O#{EITIR 3 ERfE 0% T

FTIR DR8I E > 5 2 T < BB LTV DA, FTIR OSRFEE RS B L4y 7 < Hflrad B IZRTRE 2 < &
MiTE 7o, NEMAIZLVRIZT TRy 7 LA, a—k — 717 E4&FE Single use plastic
I FET, BRCAXY M ONEEIT->TEY | BHE DAY MHEITEAK TH-7-, NEMA
T RBEALEL, RSN LI MBEM 2 ENENO AT Y —D IR AT MUZ L > Tilhl 45
HALAZRHFT L TWD LD ETHY | BEETO T 1 7T NEiEH LIIEHIEIZ XL Y . KEFRI©
BN T7 4 —/L RRERICIEMET 2 PHBH R 2o 7> RO 7 4 VA, HANSES L= PET v — b,
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PR =7 CTHIR ST CW 2B LS 7 T AF w0 7 D THEEFN, K2 DNEIWE THH &HIE
TEXHZ EHFEBELTHE,

S 51T, NEMA 33 B IR LA Rt L 38k L T\ 5. A > R TSAIDC Ltd. 44 Compostable
Nursery Bag &, KEFRI OE KT ¢ —/L RRRBRICEEMET 2 PHBH = L X0 0 RO 7 ¢ L AFERIT
B ART MvERT 2 8% NEMA 7 R ELHEDONZWO T, fgdd L (1000 A3 T 927 A
R EFTHELE O H B X 800 LA ECHA) . 6T, PHBH R /XD KA IR A7 kL
WX DHBIFIEICB VT, NEMA BZMUEEM & L TE X TWDENMEEM OB T TV —D AT f v
BICEEND L ATFGETH I ENTE T,

E

X6 BETu /I a3 0ERRE (TSAIDC fi e PHBH Bl % o RDtkEr) (BEAED RN
TSAIDC DAY b v, BLFRITWBJEIZERR)
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7 TSAIDC & (NEMA I[X4£) R OXPHBH %=> v Y K7 4L (KEFRI#ZH5)

728, KEFRIOBEE T 4 —/V RRBRICIEMT 2 PHBH R 2 " T » RO 7 ¢V AL, B #ikH

(6~8 » H) TIREZMFFCE Dl EAZ MR+ 2 BT, SFEDEA (35u, 504, 65u) % A
B L7z, KEFRI TORBRIL, SiRZmOIREE, fRoiziiia (20~30C) | mHio U 7 b3 —

(10°C) @3 r T TITH Z &Il > TWn%, #RBRBALEIL. KEBS @ National Workshop T3 123k 6

BN

D AIED BIRISNL- 72121247 9 T2sh, 2028 4F 11 ] THILUETRESNLD Z LI o7z,

423. HE

NEMA X O'BELRHEES 12 % L C, Home Compost HikS I E I S 7o iz fg it < iviz, £, f5s
® FTIR ZAW= 77 AF v 7 FRHIE A NEMA (2865 S v, [ 2 V72 Home Compost
YEDFRAE « TV o JHIEE OEFICER AN FRE & 72 o 72,

THBEZT, EREREOIEMMTHD KEBS NEE L EN17427 Bl 2B & 1 Lz =TIk}
% Home Compost A& DI EIZ AT 72 51 D Ffi & DOFFHEI) 2023 - 10 A IR E 7z,
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4.3. HihiEE3
431. FEOHME

YHZERESE D Biotec £ () THUE L7 PHBH =2 v "0 > REHW, 7 =7 1281 5 el2E O
A —J1—5¢ 1 (LD Bobmil 1K O 2 iz Packaging Industries Limited #1: (PIL #1) T ¢ /L A JER
EZFMm L, 74 VAEESINOBE X FBT L L L b, EAORRDI T 4NV AEZRSE LT, £,
il 3z Polyflex Industries Limited f CIFRd{EIZFHEBTE R0 o7z DD, PHBH =3y o FHRIL
CIROFRAEOBRE ST, A%, RIS CTEED T 7 v KA —F —~OEZ o b 5 Z L & L
7=

15 FHIES) 3 D ERIRVIL

: Wm | s | EBoR : :
S 10 ) B | Ty | e B H i) &
Bobmil ¢ | EBIY A o — g e L
4 20 20234 | o | gL | e |EPRHEL SROMGEHERCRS
LU ) 2 Polyfiox it |TEAMEEITS £ bic, SE0Oh
AHCLER T 4V D EIE LT,

43.2. FEFORAR
4.3.2.1. Bobmil ¥t

P 1 B2 LEE Y v —plP 2 i LTz (BRI TREZR) . £75. lERES 27
A VA 40um BB L. BOBSME A bl L7z, BARAYICIE, MHBGRE 160~165C. &1 Al
JE160~170C TLEMICHIZ TE 5 Z L 2l LT,

HEFEDRTENE., BT HRA IS LTV E, BEIZEA 40, 30, 20um O 7 4 L A& TS L=, N
THEE LTI RE RREITEVNC L 2R L (Fue—T v 7t 45 T 20um RBREIIRIE ARETH -
72) o 728, [RfLORRIERE TIXIEE 2 160°CARIG ISR E T 2o 7272, 20um LL F DJEA TO LI
IIREETh o208, BREREL T A2 ENTENITER HHERAEA AT & BE ST,

FEIHOF NS XA FTO#EIZ 7L THY, PHBH OSEICE L TWD, £, ¥4 LV TF
T DOFRIENA— b~TFT v ZICHETCE 2RI TEY, 208068 PHBHIZEL TWA T A
EEZD, —H, MUINOZT ) T OMEE (FRICIRAM) BN, NTNLVELZELSHIZWEEE 78> T
W72, BEED L DOFEHATHFICLY, BRDEELZENNNED D EEZ LD,

F_L—F —fE b E L. %A TIIREE PHBH =80 REWE L OO A FEN AT E
E R L7,

o, AR Z VT, Brio

Ul

AEMBIED Z LA TE, KEFRI ORI L 72,

k=i
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7 16 Bobmil #Hic BT 5 R RH%E

Extruder Mono layer
Screw @ mm 55
L/D - -
Extruder Mixing/Kneading element |- Yes
Number of extruders 1
Adaptor pipe (Extruder => Die) straight
Die @ mm 100
gap mm 1
Tmperature(Barrel-Ad) C 159-168|154-166 | 159-166 | 159-165
Tmperature(Die) C 160-171]160-169 | 160-166 | 158-166
Process Melt temp(s_ystem) C 163 160 160 164
condition Screw rotational rate rpm 59 59 59 59
Output kg/h 70 70 70 70
Blow up ratio - 3.8 3.8 4.5 4.5
Line speed m/min 19 - 26.5 33.3
Film Lay flat width mm 600 600 700 700
Thickness um 40 30 25 20

4.3.2.2. Packaging Industries Limited(PIL)%t

PR 2 FeA M L C 3J@tiE 7 4+ VA 2RIELT: (MEAMSIE TR EZ 2 M) . Bobmil £ & [FEE,
PHBH (ZHxii 72 160°CREE CRlfERE A X — M L7, IBIREO 2 b — U RRETH Y | FIREE
NI EF U722, KSR ERE 2 130 CE T TFIF 5 Z & TAhEENZEI L, 20, 30, 40um
BEDOT7 4 NV AEZRETLZ ENTE,

il L7 BB DR M O R & LT, BLF o sz [t & Ak L7,

BRSNS W OFORIRE CE BT 2 O Tid/e <, EBOBIRIRELZHE L, 170CLL NIz b

2—)LT %,

THTHE=FNCT v RAR=ZANRTERLT L, A=V 7% (LDPE) 7% L WE\IZH

A, EANLNTZ7a—@ LDPE 24 %,

FEAEDRAT DIEREITI N T VD H A R — LR HEEEEATH Y PHBH (2 L TV RV, &pE(k
AT Cik, RO A R — LI AT T H30ERD D,
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# 17 PIL tHizBi) 2 BfEs4%

Extruder 2-layer(ABA)
Screw @ mm 55
L/D - No info
Extruder Mixing/Kneading element |- No info
Number of extruders 2
Adaptor pipe (Extruder => Die) 90° elbow
Die () mm 120
gap mm 1
Tmperature(Barrel-Ad) C 130-135(not correct)
Tmperature(Die) C 135(not correct)
Melt temp(system) C
cz;ocﬁiiisn Screw rotational rate rpm 37 37
Output kg/h
Blow up ratio - 4.8 4.8 4.8
Line speed m/min - 18 20
Film Lay flat width mm 900 900 900
Thickness um 40 30 20

4.3.2.3. Polyflex Industries Limited #t

T RA—TF =DV AT A FTIVEMTFAREL 2o TWDR, G ~DE AT T=iHRKD
BT a2 MEE & ERETH D, BLRD LDPE fli#& 1 1.0~1.2 USD/Kg (2% LT, IR A X T ILFEM
1T 7 L h 3~AEDlifE TH D Z LTz, WENELS, 772 RA—TF—0OEREDPELRER
DZhHd, £ NEMANR I U RRAZ TAVEMDO L VWAOERZZHD 2V E KX 2RI 5780,
Xy RpAEENS, FEFETEE L W EIZP I & e 572, PHBH O = 2 M, BREBEAGKHEA~D
BT SN2 Wb DD, 7T RA—F—DEENLELDZ LT, BElOHDHT T A4
—F—Hthlca e FOBRBAETo W ES 2k E LT,

433. BE

Bobmil #(Z T2 E AL o rIRE 72 SRAFRESL &2 58 T

PIL#:TlX, ZEAFEOHENH DL DD, XKD
Bobmil #: & O} PIL #1412 C, JEAD RS (20, 30, 40um) 7 4 /L LD L UR%E

Bobmil £

BrReRiF T,
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44. BihiEE 4
441, FEOHME

W), RFEHIT 2020 F 4 HIZHEIOTHMIEE 21TV, BHIEEZBGT 5 TE TCh 7228, Hiila
0 o VA EYIE DYEK & 52 CHESNERT 2 — R LA bE ., BIHTEEI O O¥EE 2 ENEB IR Y
Bz oz el L, BRI, BHEEh 4 OREIEEN & LT, RKAS5IC1T 5 PHBH R L V&0
Oy R RRBR D YEGE 21T o 7, T DO, 2022410 A5 1 [ H3iHyESE) (8 HIE) . 2023 46 HIZH 2
MIEHYESR) (7 AR . 2023 4 10 A 1245 3 [IEL G Eh 2 3266 L 7=,

3 18 BLHHESD 4 DEMRTL

; H Eh EEOER .
3 iE i = 3 ) F
T % Eh FY] (H) it Ak REhO B & 5
A& 2 RE LT LR
(Survey1) & OVFEBE D fx #& L5y
1A 2022 4E 8 SR JKUAT PO PHBH F# L 8K Ok
B T 10 A Mayabi 8% |4 &+ BB L L I8 D A5 iR
M5Bk (Survey2) Ot v T v
-
%5 3 [a] 2023 4F: - S JKUAT Surveyl DOiEHEFE. Suevey2 @
i) 6 H Mayabi Zif% | 52 T iR
%5 6 [0 2023 4 . JKUAT oy
8 ) 10 A 6 FA4mE Mayabi #(% Surveyl KON 2 OFEREY £ &

4.42. FBORNAE
SN AFF D NIES - MURC % HuZ, BUHIFFZRESE D JKUAT & JLIZLU T o Surveyt, 2 % 50 L 72,
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# 19 BHIES) 4 12881) B AR B o

i B

Surveyl AL TRE LT HEBRIREIC 1T 5 PHBH R U UK OV it & 3 D sl L
YU | DR s et

Surveyz | SEORAILAIBIZIT 5 PHBH 5 L BB OUBoR G & T DA R L VR0 5
PR

IBHUNEE
« LU R=F0RGD ZHEHRROKDEIET — 2 DAF
c [R. BKET—ZDAF
s SurveylDEFHISH D IATE

AR EY D

FIE 2|« THERT—RICEDE, XEBOARAREY % ERE

Hh 7 LA~ORBEAREEY R OO FIE
. ERPlOESE \
- WS LICRBREEY RN FIE
c BT LEZASKYEFET (ke LT)
. BHROTE - JUE

B L - BERAE
CERARY ML, TETEE (18)
. HHoEREAE
CBEETF vy SR RICANTARETRE

X 8 Surveyl DOFJIE
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SRR IR LB OB A B C i, AN TS R
SN 'H‘ ’H‘*# T oms R ERE
< 40mm .
Water storage
R ::X:l ZaS I
HEEEEY I |
100mm £ 30mm_|= N
s TR D S = 3
FyFnFayy = 3
E _________ | — | T
£ Y
] . FxZnzoyy h = 7
= ~ . RF—F5—  FEMBMEOTIRFyIBAyvaps b
= o N | 2
S| E vz ay o
S Y ZuXay | — *
~ ; 1 L 4
e .,
3 .
__________ Evl
0000000 ee] R, *
| \XXXHUXXHT/ﬁ7xt—x 4
PHBH-PBAT
PLA-PBAT
20m ODP
Paper
Iﬁlr\ 51%/;‘{ "
kR
SHEEFR S T L
9 Surveyl DRBRIEEHE
0
o B2 K —=Z8D5IC85 1T 5 HERIGHTDETE
SBIBFOBM>
s BAARD L OREBZANELOND Z &,
- BEYOBREATHONTNBEFTIEANT &,

-;7tzb@?<§ FoBELI RN &,

° g/ﬂ{$/\@;ﬂ %ﬁﬂ’;@ulbj—EEuﬁ
- BRSO ERDOFE
« ABRFIEDFFMATE

B SRS
HEMBFTDA S L

Flr2 « ARRCHENBRT 4 v 7 DFRE
- EEYORY (0.5mE)

ARty H L - EEAIFE

ARIOIY L, ZEA~DFLIEY
Akl =R TEE (1R)
AL OEEATE

Al Ty ofFER

ICANTHEETRE
10 Survey2 OFJHE
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im

[FtoEs) CRBORRICE L CEERAE) | — 4
e ] OO
1m (more) ) @ @ @ @
4 @ @ 2] | 1m
‘ Al |B \ ool [oO|
t 1.0 m? 1.0 m? 1.0m2— | ] 00
1m (LE) After 1 month After 2 month After 4 month R VA
vrIray s
" N s
0 [E] ”
< 70mm
1.0 m? 1.0 m? 1.0 m?
After 6 month After 8 month After 10 month e o e R
50 mm | .
; oomm . PHBH-PBAT
G H 50-100 mm 50100 PUS;EAT
v - Paper
1.0 m? 1.0 m? 1.0 m?
After 12 month (F1m) (F1=) v
- 6m . g
HBRBAICH T2 Y70y 7 REG SRl B
5 Survey2 |[ZB1F 5 S NERBITIEOHE
BUBRT 4
’ *IE
0.5m | Bese (0.5m)
*E Y RN EL ) A ——
L LS LS FEEY)
mvarem L L
6 Survey2 |[Z331F 5V SN OEERFIE
443. EFBHER

4.4.3.1. Survey1
1) alBRes 555 O e

A FRPERRER 21T 5 PHBH X OMLFEM AW a o "o v RIZBITo L B0 & LT,
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& 20 A fRERER 21T 5 PHBH R UMBLEM OB (Surveyl R U* 2 L)

F v 7 PHBH (Poly-3-

F v 7 PLA (Poly lactic acid)

CREZZ ZF v 7175

1. PHBH-PBAT 2. PLA-PBAT 3. BB R T |4 8K
=AY =AY Z A F v 7 (ODP)
cHENRUNAF TR T TR CHEDNBUENAFTRT TR CERLEIDBIE T S RTF v o RIS NS

#RBMLEETZRF v I TH
Y. BRIBRICHAR T B Y
2 PRI NTWD)

hydroxybutylate-3-
hydroxyhexanoate)

« ENIRIET T RF v 7 PBAT
(Poly butylene adipate-co-
terephthalate)

B RERER 21T 9 PHBH =2 X REROEFEMIT AR GFS L, JKUAT O %25 TETED
RESIZUW L CEEBEZTEHELEEZ. 2nmOHAEWD A v v a2 v — MIEA TAT—7 7 —THR U,
BTN — NEARR Lic, T DTS BT A0, BHOBANEITI T B 2T —
ZH Lo, JKUAT CllEAEIT-> 77,

X 7 JKUAT 1B B0 7 ri— MERIRTL (JKUAT)

2) WIS LDEY NT v

B ZH % Fr BB LTA 7 DNICIER LR BRI L, FrEDBMEICY 70— b RONRE
n—ZRiE LT,
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8 Surveyl DOYEHIRDL
(e : BT L, A BRI A (B5VE)
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3) RS R
Survey1 OFRAEENM A /¥ 2 — L K OB R4 LU FIoRT,

I IBES R

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 210 320 330

> < >

hIL1

30H 120H 90H 60H

HhZ7L2 — " 2
150H 180H
HhZ7L3
300H
Eﬁ?ﬁﬂﬂo o o o
R o o o oo o
X 9 Surveyl DEi A7y = —/b
50.0%
40.0%
30.0%
20.0% I
0.0% L T ‘

PHBH-PBAT PLA-PBAT OoDP PAPER

B 30days M 60days m90days 120days ® 150days M 180days M 300days

10 HRHM DA T LNITRIT B EROHER

REROFER, PHBH 22237 o RIZHOWTCIIRFRIORE & & AN EITT D 2 L3RS
72, 300 HFBKRE R THI 20% DR T - 7oy, Sk, BB Z ke VXA oWN S bICETT5 2
ENRERENTE, BEXIRTH DA ST OFM IOV TIE, 300 H ORBREIM Tl RO HEITIX
ENTH T,

4.4.3.2. Survey2
1) SHEY A FOiEE

SRR 21T 9 # v R—F BT, JKUAT OBRMFHERE R4 S Lo, RBoOFEMICE L
T-iREY A FEBmE L,
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B 11 40 K= SR BORSR
(ER 5 F=FIPRAORET 4 W BRNORES A F b BT A o ETEORT)

2) BV T DOFHEE

Surveyl & [FIERD FNECTRER Y o 7V 208 LT,

3) BV T OHEER

FEY A MW TAay Z7TREMED . Ry 7V 2 8Ek LT,

W 7 HRERR )

12 Survey2 DRI (EX : ZHIBY & LIEE, X :

4) FHATHRE R

2022 FF 11 A7 6 2023 4= 3 HIZT T, TREDA T ¥V a— /L THEY A Fr % 7Ly — FolH
INZAT Tz, SAEHETIEIEY 7Y o ZLRET 2 » HRB TV E L2175 PETH 725, 1 4
HHOFHATPHBH = o8y o RO@mWESRENBIE SN0, Y77 o VTR Z 8 L TR Y

e LEITo7,

AL b, JKUAT DR R DA T4 v 27 7 ) r—va &8 LU THAIZWS NIES - MURC
EAUTATERIL, MY ELICHT > COEEREZIA LB oV Tl E Eii Lz, €D

R VU= ERKD ZEERL, BTOV Uy — M EEIT S Z ENTE T,
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<Survey2 ® ZHETH T NEINA T Y 22—/ >

1, AH :20224F 11 H 14 H
1.5 HH 12022412 A 2 H
27 HH 12022412 4 19 H
37 HH 1202341 H 18 H
57 HH 1202343 A 28 H
8 » HAH 1202346 H 12 B (Fe#klEl)

BOEZ LIV 7 MEI=sE TR L, MECHEMSEZRE L%, BERMCTEEZNE LT,
B AHEERENCHE L& VDO EE E OBL G, SRR FE LT,
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X1 B8
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13 B ORAMLFTERNITRT D HEROHER

ARERDOFE T, BPERTFROMRIC DN T 2 » HFEE T 90%LL LD fRRICE L=, PHBH 287 K
IZOWTIE, 1 7 ARRE T 70%RIE D RERIZEL., 57 HOEBETIEIE 100% DN fER L I o7=,
PLA =280 RIZHOWTIE, PHBH =80 KR D &R E N BUVEB N R 5728, 8+ Ho
BEPE T 95%LL E DS REEIZE LT, BRETUASRME 5 A F » 71220\ TlE, sRER IR T o 45 iR 8L &
oz,

4433. F&B

Surveyl OF T LI ZHZEE L2 LFRE L TWDH 72D, Survey2 DX R —F W35 3
EHATHEARE <, 2254 - BROWES - KO OF@IKISITHIR AL, F72, WL [
20°CHiIf% T, Survey2 @ L 9 \ZJELER D & O REA D RGN T= 8 AN RDO S & L TiE Survey?2
XU B LWVIRIL FIZH D EE BT, AT, AN EETSEMEMOIFAEREIZOVTL, ¥
Y R=FWGGORHNELAFEL TV EEZ BiLd, Surveyl OFfER, PHBH =22/ RIZDOWT
1% 300 HFRIE R A TR 20% DA R RS S L. ENUNDOFEM TIIAESIBEOETIMENTH -T2, =
D LMD, Survey2 OFER L S, PHBH o L o RO @ W ESRIE D MR ST,
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SE5E ABXORE (RMEFHERICTHT H5HE)
51. AEEORE (HRKE - 8 - BHAOER)

$$¥®F% 7 TEIZBWT, ENEER Y ~— %75 A LB AR O L OB
LHEENRCFEORERH D Z LIS N T, FICERELSGIZBW T, AR uEEDOR
H%EEE%@#E”%@77X?/7#6A4ﬁvxm$@$ MiEMEAR Y ~— (PHBH #l=a > /X
R) TREET D Z & T, BEALADGOERREDRA, RBOEL, KK SHTOKKITHED) 7T A
F v T HROFETET AR, I THIL - ﬂmbtﬁ%%ﬁv/ REKD~A 7T T AF v 7 RE
LOBRBERBEICHE TE D Z &, HMiEE 4 OFFERBR A28 U CHL MR 5T,

iz, BHEEE) 2 2RV TR, 1?@511&%4%“’(%63&3?%1‘? PHHEEE W27 T ATy 7 OFEMHIE
BAAFEICBE SN D & & bIT, BINFICR T DE0MRIET T 2T v 7 O REREITIS Uik oiE
WEMERBNTEEF S T, it\ fﬁfﬂ(ﬁi%ﬁ 3IZBWTIE, PHBH# =X o R & W AN T4
WRREDORFT T AF v 7 A =T — B S T,

NS DREEIZHOWTIL, NEMA « KEBS + KEFRIZBHIERTIZA W TEBIAIC G 217> Tz
EZ A, 2023411 Hiz, NEMAIZL Y, 77 AT v 7 -IEEHRIZOWTUIIEDIIET T 2 F v 7 Off
HaE L, ApftET T AF v 7 O OB %D DGO X FRHI- R S vz, ABRKNITAR#R

HEFER S (2023411 H) TlE, A0 RMIHEEENTE D S5 FEBIZ B CTAD RS O o 7
ZERd HRAIOHIHITH 5,

L%, =T IZBIT BN, FEEOHMK=— X2 EGT 20T 7V W EORBRNEEICHE NS5 Z L0
HFrEns,

52. XEBEOMRR (ECRXAE) . RURBRELZTORERAH
52.1. AEZEOHR (ECHXM)

SAfITRLIZERY, AR Y ~—DOERI
OWHT T ZAF > 7 L0 bMIIEN 2D, Bt
RS 212

H#k9 52, —FHTPES PP%
(qéﬂzﬁgﬁnfé?“ kS ) %’E)ﬂunﬁl_ ﬁ%’)ﬁéﬁﬁ

Lw
‘}f&%
3 &
e
S
E

[FEBA]

UHNHATERZEDD A e —h 7V —E0RLWEMARDO T 7 ZAF v 7 BERIZ OV T,
SR 72BN TIIFEWET T T A F » ZJRBIRENC LV Z0FENEEIEE SN TBY., Fr=712BiT 5
7T AT TR DIERE OB A AR LoD, A% OREM AT L T <
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522. BELMRIRAEH

[FEBR]
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E6E XEXRMBROE SR AREDETE
6.1. ESXROHMRUERE
6.1.1. EVAREBLTHESNIHE HEKE - bl - HHDOHS - BHBREA~OER)

Mtk PHBH 5 = 28 v RIE, MBS ARPEFH & Holle LR\ VESiRE R AT L TR Y L & 0 Ja
HICALIR S B EDESIREIO 22 b o — LR AETH B0, Btho £V 2 RHENEDIT, fiy
DASRRYESRI L B LT, Z =T 2B 575 AF v 7 R OBERIEO IRIC £V FikT 5 = & 28
Tx 5, 723, PHBH 3/ A~ 2B HGE ST B 7280, Hb HkO CO BRI RO BRI b &
iy 52 LnTE B,

#F 21 TRARVERIIE OB RESE O Lk

[FEBA]

6.12. ESRRZBLTHFEINDIEE (EDRRE)

[FEBR]
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6.2. EURARBEE
6.21. EDRADHE

[FABA]
6.22. EDRADA—4y b

[F:ABH]
6.2.3. E I RRADEMIAS

[F:ABH]

X 14 A B TR 20 ERuA

6.24. EDRABHEDRTZTa1—)L

VR ARG & Z DR Y 2=V ELIFIIRT,
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F22 BEVRARMEEERNAT V2 —L (RR)

[F:ABA]
6.2.5. REFHERVELIHE

[FABH]
6.2.6. A DI

[FABA]
6.2.7. EDRAREMLDRE LR

EE7NEED
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6.28. ECHRREHICELEEIND Y RY LEZDHIGEK

[FEBA]

# 23 BV R AR B EAUIR

[FEABH]
6.3. ODA FEZE L D:EHEFREN
6.3.1. EEZTEOLEMH

[FEABH]

6.3.2. BEINSIFERXFX—L

i =7 FEERIBI S 58 (IHEREEBI TS (20124F 4 H)TiX, 7 =7 MRE LI RBIFHZE
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- Agenda KANEKA Seminar Program (&) —717 7 A)

- Biodegradable Polymer Introduction (% 3 543 A ARV ~—DFEIT)

i

- NEMA Experiences and Lessons Learned in Implementing Plastic Bag Ban (7' A5 v 7 SlE #i84
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i

- Biodegradable Material Application in Forestry (fEAKFZE(2331F D A0 iRt B 4415 A F+451))

+ JICA & KANEKA Seminar Presentation (Plastics Bags Ban 7 £ R~ D L 4 1% O BHLAFET)

- Research Report on Biodegradable Materials in Kenya (77 =7 (Z331F % £/ i S84 5Bkt B4
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The Dreamology Company

Make your dreams come true

Seminar Program

Duration | Time Activity Name Organization
(mins)
12:00 Guest Arrival, Sign in, Lunch Martin Mworia — Mitsui & Co. Ltd
Manager
10 13:20 Guest Seating Victoria Rubadiri — News anchor/MC
Master of Ceremony (MC)
10 13:30 - Opening Remarks Akihiro TAKAMITSU — Mitsui & Co. Ltd
13:40 General Manager
25 13:40 - Biodegradable Polymer Dr. Mitsutoshi MORO — KANEKA
14:05 Introduction Quality Assurance &
Certification
10 14:05 - Q&A MC News anchor/MC
14:15
25 14:15 - Research Report on Prof. Alfred Mayabi — JKUAT
14:40 Biodegradable Materials in Area of Specialization:
Kenya Environmental Engineering
10 14:40 - Q&A MC News anchor/MC
14:50
15 14:50 - Coffee Break
15:05
10 15:05 - Remarks Ken OKANIWA - Embassy of Japan
15:15 Japanese Ambassador to
Kenya
10 15:15 - Success Story of the Plastic Ban | Annastacia Vyalu — NEMA
15:25 Directorate of Environmental
Compliance
10 15:25-— Q&A MC News anchor/MC
15:35
10 15:35— Challenges and Status of Albert Nyagechi — KEBS
15:45 Developing Biodegradable Manager, Chemical and
Standards Environmental Standards
10 15:45 — Q&A MC News anchor/MC
15:55
10 15:55 - Biodegradable Material Florence Towett — KEFRI
16:05 Application in Forestry Assistant Research Scientist
10 16:05 — Q&A MC News anchor/MC
16:15
10 16:15 - Closing Remarks Hajime IWAMA — JICA Kenya
16:25 Chief Representative of JICA




The Dreamology Company
—Make your dreams come true—
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“a " E “ a The Dreamology Company
—Make your dreams come true—

hEsTRACENTIINEY

KANEKA thinks

Wellness First

hrHhBHEHERZzRRICT S

T
.4

Kaneka brings the environment to its
ideal state, develops its business in a
“wellness-first” direction, energizes
people, adds vibrancy to business,
end helps build a happier society.

To make the world more wellness-
first.

Kaneka takes an innovative approach
to science, and seeks to fulfill
people’s dreams by offering a wide
variety of solutions

©Kaneka Corporation. All rights reserved P. 1



“a n E K a The Dreamology Company
! i SR Y] true—

—Make your dreams come true

KANEKA Biodegradable Polymer Green Planet™

hEsTRASCENTIIAGY

Green Planet™ js
100% bio-based polymer
which is biodegradable’

both in soil and marine.

©Kaneka Corporation. All rights reserved P.2



“a “ E “ a The Dreamology Company

—Make your dreams come true—

hEsTRASCENTIIAGY

Marine Litter Problem

Worsening plastic
pollution in the ocean

The amount of plastic flowing into the
ocean is

Over 8 million tons per year

The amount of plastic in the ocean will
exceed the weight of fish by 2050.



“a “ E “ a The Dreamology Company

BESTRACUNILIAGY —Make your dreams come true—

Environmental Circulation achieved by

Green Planet™

® Plant oil is produced from CO2 / H20 by photosynthesis.
@ Green Planet™ is produced from plant oil by microorganism.
® Goods made from Green Planet™ is degraded to CO2 / H20 by microorganism.

Green Planet is
stored in the
body of
microorganism

% M\OTA/

~ Yan O

cultivatiop

Processing
Moldong ~ SEViehotozraph =i tym

CO,+water

ggg2r7d|-|e2dot%y microorganism
microorganism G °

ﬂ ©,0 %

r8 g &
w3 e £ % B!'Odegradaf\o(\

'n soil / marine

©Kaneka Corporation. All rights reserved P.4



Ha" E“a The Dreamology Company
BT RASEDLIINRY

Make your dreams come tfrue

Biodegradability of Green Planet™

.|.TM

Green Plane is biodegraded rapidly even if unexpectedly entered into soil or seawater.

OK bio- TUV
degradable | [Kebddtiitel

Biodegradability in marine

VIARINE

Green Planet Green Planet

h




“a “ E “ a The Dreamology Company

BESTRACUNILIAGY —Make your dreams come true—

Certifications applied to Green Planet™

Green Planet™ obtained biobased, biodegradable and compostable
certifications including the "OK Biodegradable Marine" therefore it
contributes to the achievement of eco-friendly environment.

Compost 92&59.%155&5
industrial o e e
(industriad 2, T —— -
LU —
o 0oy
o Campos’r i cE) A Ig\m/ ]
g (Home) H o2, IFT
o)
Q - j—
Q : W/ OKbio- TUV
o Soil - ol EEEEE| ausTria -
0] SOIL
DI 80318
LU —
. @l 2| e TUV
Marine - 4 ( degradanic R TGLY -
FAAIRTS
® —
VY TUV
biobased (\' AUSTRIA -
I AARRTS —
A42001 OK biabased 50318

*The certification is applied to certain grades



“a “ E " a The Dreamology Company

BESTRACUNILIAGY —Make your dreams come true—

Various Applications with Green Planet™

Green Planet™ can be molded in various shapes
while maintaining key properties of commodity plastics.

Cutlery Straw Toothbrush Hairbrush

y -_—

Shopping b?:lg ol

P

l'ﬂ” 7

©Kaneka Corporation. All rights reserved P.7



“a “ E " a The Dreamology Company

»»»»»»»»»»»»»» —Make your dreams come true—

Green Planet™ Production Capacity Increase Plan
(Japan, USA, Europe)

To replace commodity plastic products,
by 2030, we plan to increase
our production capacity

to 1007200 kilo tons.

200,000

peryear

20,900t
50,000«

per year

5,000,

per-year

~2020 ©Kaneka Corporation. All rights reserved P.8



“a “ E “a The Dreamology Company

BISTRACEDLINEH —Make your dreams come true—

Email : bdp_phbh@kaneka.co.jp

©Kaneka Corporation. All rights reserved P9
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PLASTIC BAN
NEMA Experiences and Lessons Learned in
Implementing Plastic Bag Ban

By

Annastacia Vyalu
Senior Compliance Officer / ; _
National Environment Management Authority ,' "_"’f /

nema




NEMA’s MANDATE

Ensure sustainable management of
the environment through:

exercising general supervision and coordination
over matters relating to the environment

Principal instrument of government in the
implementation of all policies relating to the
environment.

Vision “to ensure a clean, healthy and sustairiable ™
Environment for all” [ & / -.

nema



Ban on Plastic Bags used for Commercial and
Household Packaging
Gazette Notice 2334

Before the successful ban of 2017 the Government

had made previous attempts in 2005 after Rwanda
and 2007.

The Ban on Plastic bags control the importation
Manufacture and use of plastic bags used for
commercial and household packaging.

The ban aimed at pollution prevention from plastic
material. T ovg

'

Reducing waste by allowing the use of mate‘"i';ia;,-th at
could be reused, recycled. | \?

nema



Objectives of the Ban on Plastic Bags

Environmental Conservation: The ban aimed to
reduce the environmental damage caused by
plastic bags..

Wildlife Protection: Plastic bags pose a threat to
wildlife as animals can ingest or become entangled
in them.

Improving Public Health: The uncontrolled disposal
of plastic bags contributes to the clogging of

drainage systems, leading to waterborne diseases.
Promotion of Sustainable Practices: The bar}-"é;‘me \
to encourage the use of alternative, more '

environmentally friendly materials for pack'-aéi

nema




Objectives of the Ban on Plastic Bags

This included promoting the adoption of reusable
bags and sustainable packaging options.

Reducing Litter: Plastic bags are a common form of
litter, and their ban sought to minimize littering,
improving the overall cleanliness of urban and
rural areas.

Compliance with International Standards: The ban
aligned with global efforts to reduce plastic
pollution and meet environmental susta1nab111ty
goals. / & 4 '*._
Kenya's move was in line with international| . g |
initiatives addressing the environmental 1mpa€t§
single-use plastics.

nema



Implementation

The ban was enforced through strict penalties for
offenders, including fines and imprisonment. This
legal action was a significant step in reducing the
prevalence of plastic bags.

Promotion of Green Growth through Alternative
Packaging Materials: A large diversity of
alternative packaging material .These include,
100% biodegradable bags, jute/sisal, Paper, cloth,
Papyrus, bags as well use of carton boxes.

."-- Fo

Clearance of Applications for Exempted / © |\
Packaging: For effective compliance managemeént

of the exempted categories, a Standard Operati
Procedure (SOP) for issuance of Clearance letters+

has been developed by the Authority. n Q m a




Implementation

The SOP recognizes provisions of the East African
Community (EAC) Polythene Materials Control Act,
2017 (with emphasis on exempted polythene
materials) with a blend of best practices that
requires justification for continued use of the
plastic packaging based on the following
parameters and/or considerations:

« Packaging constitute primary industrial
packaging

« Packaging for product preservation and pubhc \
health concerns; i® ' / '

« Packaging for security considerations; \
 Packaging for water and dust proofing;

« Packaging for product integrity on traﬂ@ ma




Implementation

0/

» Unavailability of non-plastic option/alternative,
* « Packaging not constituting over-packaging and

X/

» ¢ Demonstration of effective TBS and/or EPR
mechanisms.

L

<)

B nema




Achievement

Reduction in death of livestock as a result of plastic
ingestion( report from pastoralists).

Reduced urban flooding due to clean drainage
channels.

Reduced air pollution due to reduced burning of
waste.

Increased recycling due to increased collection

and management.
Reduced plastic litter in the environment. &

Development of Extended Producer Organiza«ti,orj.

nema

'



OUTCOME OF THE BAN

Take back
Exemptions Measures/
P Mechanism
s
J J

23

National
Waste
Manageme
nt Policy
2021

4

Sustainable
Waste
Manageme
nt Act 2022

\c—

Extended
Producer
Responsibil
ity




Challenges On Plastic Ban

The influx of single-use plastics from neighboring
countries increases the pressure on Kenya's already
struggling waste management systems.

However, enforcement remains a challenge, and the
problem of single-use plastics from neighboring
countries persists.

Inadequate Resource Recovery and Recycling
infrastructure for plastic material.

Low quality recycled material due to poor
segregation of waste at source.

.\I

i - f \
Importation of products packaged in plastlc b g / |
with no traceability. . x

nema



Recommendation

NEMA is working with the National police
service to enhance enforcement .

All producers are required to adhere to
section 13 of SWMA 2022 On bearing
extended producer responsibility.

The introduction of products packaged In
plain plastics bags with no aspects of
traceability will be addressed.

A transition to biodegradable seedliné"f b
potting tubes. \

sty

nema



Recommendation
« All waste generators are required to
segregate waste at source .

* The Country will establish Material
Recovery Facilities (MRF) to foster material
collection for reuse, recycle among others.

 Environmental Education and

awareness creation is intensified to
promote a responsible culture. /-

* In conclusion, to win the fight al.g"ai':'r s}
plastic pollution everyone mustbeV

| 1nvolved. n Qm a




collaboration

sumers/Public



Report incidences and complaints:
NEMA Incidence line: 0786 101 100
Email: dgnema@nema.go.ke
Website: www.nema.go.ke

Facebook: National Environment Management
Authority — Kenya

Twitter:@nemakenya

."'I

[ &
THANKYOU \ /

ne
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Biodegradable Material Application in Forestry

Presented during Biodegradable
Polymer Seminar at Trademark
Hotel on 13/11/2023

Florence Cherono
ftowett@kefri.org




roduction
* Tree seedling production in Kenya is done in a conventional way
e Polytubes being the most commonly used containers in nurseries
Why polytubes? T |

<»High water retention

A ’

“*Readily available

% Available in various sizes
“* Low-cost

<+ Easy to handle

< Durable

++ Ease of potting and handling

+»» Withstand diverse environmental conditions




earch for alternative potting material

* The ban of single use plastics directly affected nursery operations
e Ban did not advise on the suitable alternative

e KEFRI has continuously tried available alternatives in the market
e Initial tests in 2019

* Benchmarked in SA courtesy of Gatsby Africa

e Review of past studies on the application of biodegradable pots

Materials tested

- Unigrow trays * Wooden trays

« Root trainers * Plastic tumblers

» Ellepot growbag * Starch bags

« Jiffy pellets and trays * Styrofoam cups

- Non woven bags * Polythene (control)



/Sﬁforalter

native potting material cont’

WA
W\

Plastic tumblers

Wooden trays

42mm 38mm 30mm  25mm

Jiffy pellets .
Non-woven bags

Unigrow trays




rch for alternative potting material cont’

Study sites

e Central Highlands Eco-Region Research Programme
(CHERP - Muguga and Nyeri )

e Rift-valley Ecoregion Research programme (Turbo)
e Coast Eco-Region Research Programme (CERP - Gede) and
e Dryland Eco-Region Research Programme (DERP - Kitui)

1 Turbo Eucalyptus grandis
Kitui Melia volkensii and Acacia tortilis
Muguga Eucalyptus grandis

Nyeri Grevillea robusta

Vvi A~ W N

Gede Casuarina equisetifolia



" Search for alternative potting material cont’
Test parameters
Consider both biological and economic considerations
e Ease of potting
® Durability
* Water retention
e Survival percentage
e Seedling height
e Seedling diameter at ground level (DGL)
* Number of seedling per unit area
e Root formation
® Root biomass



earch for alternative potting material cont’
Findings

Ease of potting: Open containers easy to fill whereas starch
based takes more time to fill

Durability: Starch bags/biodegradable and jiffy trays were eaten
by termites, tore during potting

Yl J —_— e = 5
o . s




Root formation: Ellepot and Nonwoven had fibrous root
development whereas plastic tumblers had spiraling roots

Flle lastc tumblers

al

bot and nonwoven
S O Y y . »




Alternatives for the drylands

e KEFRI Kitui together with JICA testing M-STAR technology
e Long potting materials

* To encourage long root development

* Better survival and establishment

PERGURE




ons learnt from
e Advanced technology of tree seedling production
e Use of biodegradable Ellepot growbag
e Use of trays




~ Why biode

gradable potting materials

Past research in Kenya(Muriuki et al. 2014) indicate that:

< Seedlings produced in polythene bags had higher growth
rate in the nursery but were overtaken those grown in

biodegradable in the field
Merits
e Plant directly in the soil

Demerits

* Frequent watering

e Faster establishment e Difficulty in handling

e Higher survival rate | « Roots growing from one

e Eliminate transplant Shock pot to another

e Healthier root development e Not readily available

e Reduced seedling mortality

e Allows for mechanization



P ributes of alternative ing material

e Withstand diverse climatic conditions, soil characteristics
e Good water retention
* Biodegradable (environmental friendly)

® Durable enough for short-term production (up to a year) to
withstand watering and handling requirements.

® Low-cost and readily available in various sizes

* Absence of algal growth

e Easy to pot: Not ripping during pot filling

e Portable: convenient for loading and transport

* Be stout to hold enough moisture and soil for seedlings

e Should minimize root spiraling(distortion) and enable
development of good root mass



Thank You
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JICA & KANEKA Seminar Presentation

Trademark Hotel, Village Market,
Nairobi, Kenya
13th November 2023

Miriam Chepchumba Bomett
Deputy Head
Policy|Manufacturing
Sectors|Regulatory| Legal
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About KAM




KAM Membership

14 Manufacturing Sectors 7 Regional Offices

Food and Beverage

Metal & Allied

Leather & Footwear
Chemical & Allied

Textile & Apparels

Plastics & Rubber

Paper & Paperboard
Timber,Wood & Furniture
Pharmaceutical & Medical
Equipment

10. Automotive

I'l. Energy, Electrical and Electronic:
12. Building, Mining & Construction
I3. Service & Consultancy

14. Agriculture & Fresh produce

I) Nyanza/Western
Region

2) South Rift Region

3) North Rift Region

4) Lower Eastern Region

5) Central Region

6) Nairobi Region

7) Coast Region

VO N AW —

Established in 1959 to advocate for the creation for an
enabling environment that supports Kenya’s Industrialisation
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PLASTICS BAGS BAN




Kenya Waste Data

Kenya generates an estimated 22,000 tons of waste per day ie. 8 million tonnes annually.
40% of the waste is urban.

Urban population will be generating an estimate of about 5.5 Million tonnes of waste every
year. Urbanization is increasing by 10%, by 2030 the Kenya.

National average estimate of waste per sector is as follows:

+60% - 70% of waste is organic waste
< 20% plastic
< 10% paper
%1% medical waste
% 2% metal




Before 2005: A
minimum
polythene bag
thickness
gauge of 15
microns was
gazetted in
October 2005. Levy (Excise)
(The Kenya imposed on
Bureau of Plastic bags at
Standards 120 kshs per

(KEBS)) kilogram
=]

KS 1794 -
minimum
polyth Ele]

thickn
gauge 30
microns
(promote
longer lasting,
reuse and
recyclability).

Ban on
manufacturer,
import, and use
of plastic carrier

and flat bags
(2017-August)
(Kenya Gazette

Legal Notice no.

2356 of 2017 )
=]

-

production and

Development of
the National
Sustainable

WE )
Management
Policy adopting
a circular
economy

Plastic Excise
10%

(]

(]

National

the Draft
Sustainable

Bottles in Select Extended
protected areas Producer Waste

Management

Responsibility o
olicy

Regulations by
MoEF and
National Waste
Management
Act, 2022

Waste
¥ Management
Bill 2021




Kenya Plastics Action Plan

KAM led the Private Sector to Launch the Plan on 4th
December 2019 modeled on the Denmark Plastics Action
Plan.

The Research was conducted by Cyclos Consulting, a German
environmental consultancy Firm based in Germany

The objective was aimed at putting forward a private sector
strategy for enabling a circular economy for the
environmentally sustainable use and recycling of plastics in
Kenya.

The key recommendation in the Plan was the formation of an

Industry collective effort initiative to collect and recycle
plastics ie. Extended producer responsibility organization

60 Years of Adding Value!

BRI

KENYA ASSOCIATION
F S

YEARS i

|




— _YEARS

k2AG ()

Kenya Plastic
Action Plan

WHITE PAPER

PLASTICS SECTOR IN KENYA
"Transformative Options In The PET Value Chain”

Accelerating a Circular Economy in Kenya

November 2019

60 Years of Adding Value!



13. (1) Every producer shall bear extended producer E“m"“‘

responsibility obligations to reduce pollution and  responsibility.

environmental impacts of the products they introduce into
the Kenyan market and waste arising therefrom.

(2) Every producer shall fulfill their extended
producer responsibility obligations individually or
collectively in a compliance scheme.

(3) The Cabinet Secretary shall, within two years of
the coming into operation of this Act make regulations on
extended producer responsibility.

LEGAL NoTICENO. 96
THE PROTECTED AREAS ACT
(Cap.204)
IN EXERCISE of the powers confered by section 3 (1) of the
Act, the Cabinet Secretary for Interior and Co-
ordination of National Government makes the following Order: —
‘THE PROTECTED AREAS ORDER, 2019 >
1. This Order may be cited as the Protected Areas Order, 2019.
he areas, places or premiscs described in the Schedule are
declared o be protected arcas for purposes of the Act and no person
shall be in the specified arcas without permission of the prescribed
authority or the Cabinet Secretary for Interior and Co-ordination of
Natrnl Gt laaic
e puposs of s Orer e presrted iy sl Rlastic hegs
et Compmmn Besertof b Kooy Rbveme i,
SCHEDULE
T folloving Ky Revene Auory g
imes Tower, Kenya Revenue Authority Head Office NATROBY (Reutrs) - Ko
- \mLK B 00 635 S
enya Revenue Authority Head Office L
situncdon LR No J00AS LR, 161
other premises where the Kenya Revenue Authority
Ofices s stated witin th Repubiic of Koy
Dated the 17th April, 2019,
FRED MATIANG'I,
Cabinet Secretary for Interior and
Co-ordination of Naional Government.

Kenya imposes world's toughest law against

NATIONAL COUNCIL FOR
LAW REPCRTING
LIBRARY

SPECIAL

Keénya Grizene Supplement Vo, 121 {Acts No. 31)

REPUBLIC OF KENYA

KENYA GAZETTE SUPPLEMENT

CONTENT

RECEVED |
2MENY
P o z.ox ‘..45—!.*c:\

i, KER 04
TEL: 21’19231 FAK 2712634

TRIRTEES AT P TV WED 0V 1112 S0V ERFRRET R
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IMPACT OF THE PLASTIC BAN
ON THE INDUSTRY




0

; ENVIRINMENT

TRIPLE
R OTIoM

» @
.

Y“ﬂ
CommuPITY

The Established Business Case!

Sustainable
Developmeant

&
&
)

Business Regulatory requirement & humankind
responsibility

Science —statistics on the environment

UN Plastics Treaty

Kenya’s mandatory EPR/ Circular Economy approach
Global move to sustainable approaches to life and
business.




Impact to the Manufacturing Sector - Plastic Bags Ban K A-’ﬁ-‘@@

B

S ¥

Increase in investment

r&

Closure of businesses Business Redesign and Increas-e in growth_of. and |nnct>vat|on. in the
) i rethinking of products alternatives to plasticin waf e service
manufacturing shopping . the Kenyan market — environment —
bags sector in Kenya and packaging Paper packaging; PPP businesses, recyclers,
Non-woven bags; Glass financial partners,

initiatives




Impact to the Kenyan Environment - Plastic Bags Ban P

Mandatory Responsibility
on Businesses to manage
post-consumer Waste in =

the Kenyan Eavironment =&

Consumers behavior shiftto
~alternativespackaging/
more awareness ol
environmental matters

A Policy shift from a linear
-and recycling economy to a
circular economy approach

Clean environment rid of
plastics'shopping bags

Extended Producer
Responsibility Schemes
(EPR) — Produecer
REsponsibility. Organisations
(PROs)

(National Sustainable Waste
~ Management Palicy)




LOCAL SOURCING AND INVESTMENTS

New
manufacturing
investments Paper Sector

PPP Non-woven sector

New
Refill stations Investments
for Trading

New

Investments in Recyclers e.g. PET
waste service

Industry Local
Sourcing on

Packaging —
Glass 90%;
Industrial

Plastics, etc
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THE INDUSTRY INITIATIVES TO
IDENTIFY ALTERNATIVES AFTER
THE BAN




REUSE, REFIL, THICKNESS STANDARDS

BEVERAGE
SECTOR




PACKAGING
SECTOR




LESSONS LEARNT AND ACTION
AREAS




Lessons Learnt and Recommendations . @ 3
gﬂ‘s‘mﬁ' q,‘},,m = /

 The successes of the mandatory Extended Producer Responsibility (EPR)
initiatives have now demonstrated that the financing of the waste sector by
businesses will:

Drive up collection and recycling
Promote innovation
Promote collaboration between Government and Private Sector
Green job creation
Predictability for doing business

Packaging ®
EPROK ﬁ\ é«:’gl KE P%O d :::i:cr:\es:bility

Electronic-waste Producer . B
Responsibiity Organization of Kenya e — PAK Organisation

KEHAPRO

P S —————




Lessons Learnt and Recommendations

* Mandatory schemes are necessary to accelerate efforts.

* Inadequate production processes for alternatives - Kenya requires to heavily
invest in raw materials to build alternatives to plastic - e.g. Cotton, etc

* Increased collaboration in the country between Government, manufacturers,
private sector, academia, civil society, etc

* Increase business investments through incentives - design and redesign, R&D,
waste management entrepreneurs e.g. recycling of plastics, bottle to bottle, etc

* Need to enhance financing for green businesses and initiatives
+ Knowledge sharing - Regional/ Bilateral, etc
« Development of Action Plans




Lessons Learnt and Recommendations

;;;;;;;;;;;;;;; §

* Plastics will be in use due to limited alternatives but should be limited to
critical items e.g. single-use items list, hospital equipment to reduce costs;
planting bags

 Skills and curricula development eg, circular economy Upskill existing waste
entrepreneurs — collectors, recyclers, certified technical experts - etc

+ Strengthen the Decentralized levels / County Government in the management
of waste.

* Holistic Collaboration - Government, Private sector, Academia, Civil Society
« Consumer awareness and responsibility - digital platforms,

+ Data and research - Industry level / Government/ identify gaps for investment
areas to inform target setting, best practices, monitoring, and evaluation. to

increase capacity to manage existing waste and new waste.
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Standard Operation Procedure (SOP) of IRSpirit (FT-IR)

1. SOP for creating a library on IR spectra of certified products:
1.1; Start (see Hardware Guide 3.1.1; page 20)
1.2; Do Initialization of IRSpirit and Self-Diagnostics
(see Hardware Guide 3.2; page 22-23)
1.3; Select “Spectrum Scan” of Scan mode (see Hardware Guide 3.3; page 24)
1.4; Perform Measurement (see Basic Operation Guide 4.4; page 45-49)
Clean the prism and perform “Background Measurement”
Set an appropriate file name after clicking “...” next to the file name
Click “Sample Measurement” after setting the tested sample
1.5; Shutdown (see Hardware Guide 3.1.2; page 21)
1.6; Register obtained spectra in the library by following the said Guide 9.4 after the
measurement (see Basic Operation Guide 9.4; page 132-136)
1.7; Preparation for “Identification Test” and “Contaminant Analysis”
(see Basic Operation Guide 9.2.1; page 121)



3.1

3.1.1 Start — et . s,

T i i L T o o SN

To turn on the [RSpirit, follow the steps below.

1 l Turn on the Start switch of the IRSpirit.

Fig 3-1 Start switch

2 |  Turn on the power of the PC.
— Windows starts automatically after the system check.

Run the LabSolutions IR Spectrum program.

Execute [Instrument]-[Initialize].

Execute [Instrument]-[Diagnostics], and then confirm that all check items are

passed.
Dp Reference Ssee “5 Troubleshooting®, if they were Failed.

o [ [s
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3 Operations

Initialization of IRSpirit and Self-Diagnostics

Initilize the IRSpirit using LabSolutions IR,

Confirm that there are no accessories, samples, etc., interrupting the infrared
beam in the sample compartment window of the IRSpirit.

B NOTE  If there is a sample or an accessory which interrupts the infrared beam, "Power
Spectrum®, "Laser" and other tests in Self-diagnostics fail.

Click [Instrument] on the scan toolbar in the LabSolutions IR Spectrum program
and select [Initialize].

The Initilization window is displayed.

fF‘:Trf<-‘-G:.' e T N S == L= oo

Cheddng the Instrument. Please wait for
Step L

Step 2: Chedkng laser

Step 3: Checking light source

Step 4: Chedking detector

w € < K X

Step 5: Cheddng moving mirror

Step 6: Checking stability of laser temperature

Step 7: Chedkdng stability of moving mirror

Fig. 3-2 Initilaization window

Step 1 Checking control Sets control parameters in IRSpirit.
parameters

Step 2 Checking laser 'Checks' interlock function and laser

intensity.
. . Li Light r d checks its

Step 3 Checking light source ights on the Light source an i
current.

Step 4 Checking detector Checks A/D convertor function on the board.
Checks functions of the moving mirror and

Step 5 Checking moving mirror related parts, and optimizes control
parameters.

22
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3.2 Initialization of IRSpirit and Self-Diagnostics

Checks the temperature on the Laser.
Maximum of the progress bar is 5 minutes.
When the temperature of laser is stabled
within 5 minutes, proceeds to next step.

Step 6 Checking stability of laser | Typically required time to be stabled is;

temperature . :
» When the environment temperature is 10
to 15°C, within 4 minutes.
» When the environment temperature is 15
to 35°C, within 2 minutes.
Step 7 Checking stability of Moves the moving mirror and checks
moving mirror interferometer condition

Failed items are indicated as "Failure" in the lcg window.

After system check, scanned data is evaluated. Progress is displayed on the log
window.

If any item is failed, log windows records [Fail].

After all items are inspected, the message "INIT SUCCESS" is recorded in the log window,
the condition of the IRSpirit is displayed in the status window, and the IRSpirit is now
ready to operate.

The result of the Self-diagnostics is recorded on the operation log and as result file. The
result file is stored onto the "Diagnostics" folder in the folder which LabSolutions IR is
instalfed.

M Reference See "5 Troubleshooting”, if there are any failed items.

When "initialize FTIR on startup" in [Environment]-[Instrument Preferences]-[FTIR] is
checked in the LabSolutions IR settings, the software initializes the IRSpirit automatically
upon startup of LabSolutions IR.

BNOTE  When the LabSolutions IR software is already activated, wait for about 5 seconds
after starting up the IRSpirit to initialize or re-initialize the IRSpirit.

IRSpirit Hardware Guide
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3 Operations

3.3 Scan mode

The IRSpirit has the following scan modes, which can be selected depending on the

application.

Scan mode

Description

Spectrum Scan

Typical scanning mode.

Background spectrum and sample spectrum are scanned separately using
[BKG] and [Sample] buttons.

The scan can be stopped or aborted.

Continuous Scan

Repeats sample scan until "limit" values and saves these spectra
independently.

When the [STOP] button is clicked during scanning, the current scanning
progress is saved and the remaining scanning is canceled.

w Load Parorsten [ Save Parameten A dwnmers ¥ 0 b o Ssitch ta wes afte scanmng
3 — —

v View back@ ound o :Morvlor sutoscale ¥ Cortnuous 10 tenes Rest ume:

Fig. 3-3 Measurement Control

Atmosphere
Correction Scan

Automatically applies the atmosphere correction to the measured
spectrum after finishing the scanning.

Atmosphere correction parameters are set in [Toals]-[Instrument
Preferences]-[Atmosphere Correction].

rAtMo;phe_te Correction Parameters " i @
H20 peak distance CO2 peck distance Threshold
u5e 1420 correction ¥ €02 correction

High Low High Loat

100 50 <09 ar) 1.3 -:

130 S0 3] 20 1.0 :' X

100 59 402 20 11 -2

100 50 400 P 19 3

asurements (" smoothing correction

[Ceaxe |

Fig. 3-4 Atmosphere Correction Parameters
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4.4 Measurement

4.4 Measurement

AAL_Spectium Measurement Togibay
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Spectrum Measurement Toolbar

B [Sample name], [Sample ID], [Option], and [Comment]

information regarding a spectrum, including sample name and measurement method, can
be entered on the spectrum measurement toolbar.
Any entered information is saved together with the corresponding spectrum.

B [Filename]

LabSolutions IR saves all measured spectra to the hard disk as soon as measurements are
complete.

This field is used to enter the destination (hard disk and folder) and filename for saving.
Click the [...] to select a destination for saving. The file extension is "*.ispd".

The file is saved to "C\lLabSolutions\LabSolutionsIR\Data" if a hard drive and folder are

not selected and only a filename is specified.

Leave the filename as “default.ispd".

B [Auto increment]

Select the [Auto increment] checkbox to automatically increment the number added to
the end of the filename when the results of each measurement are saved. For example,
if "default.ispd” is entered for the filename, the filename for the first measured spectrum
is set to "defaultl.ispd" and the filename for the second measured spectrum is set to
“default2.ispd".

The software recognizes if "default1” to "default3" are already in use and automatically
skips to "default4.ispd” in this case. (If "default1" is entered, the filename is set to
"default11”, "default12", etc.)

LabSolutions IR prohibits saving by overwriting files. Accordingly, filenames must be
entered for every measurement if {Auto increment] is not checked. (If measurement is
started without changing the filename, a dialog box prompting for the filename to be
changed appears.)

Select the [Auto increment] checkbox here.
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4 Spectrum

B [View background]

Select the [View background] checkbox to display the measured background spectrum for
confirmation purposes after background (BKG) scan is complete. The background
spectrum is not displayed when this checkbox is deselected (although not displayed, the
spectrum is still used in calculations during sample measurement). Select this checkbox if
necessary.

Select the [View background] checkbox here.

H [Monitor Autoscale]

Select the [Monitor Autoscale] checkbox to automatically scale the vertical axis so that
the spectrum measured in real time during monitor measurement is displayed at its
maximum size.

If this checkbox is deselected, the vertical axis range of the first spectrum measured in
real time is used for display.

The display range can be changed during monitor measurement if necessary.

It is convenient to deselect this checkbox when adjusting accessories.

Use the default checkbox setting here.

B [Switch to View after scanning.]

Select the [Switch to View after scanning.] checkbox to display an obtained spectrum on
View window, after BKG or Sample scan is completed.

H [Rest time]

Displays the rest time to complete the scan.

it is an rough estimated rest time which is calculated from set scan parameters when
FTIR works normally. Therfore, scanning may not be finished as estimated according to
condition of instrument or samples.
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4.4 Measurement

4.4.2 Background (BKG) Measurement

———— e mmma b e = - —— - —

Shimadzu's Fourier Transform Infrared Spectrophotometer employs a single beam optical

system.
In the single beam optical system, background (BKG) scan is executed first.

1 l Click [BKG Scan].
The message "Please prepare sample compartment for background scan." is displayed.

EJ Confirm that no sample is set in the sample holder in the sample compartment
and click [OK].

Background (BKG) measurement starts.
The progress of measurement is displayed on the status bar at the lower left corner of
the screen and the background spectrum is displayed while being updated in real-time
in the measurement window.
During measurement, all scan parameters and buttons on the spectrum measurement
toolbar are disabled except for the [Stop] button. These items are re-enabled after
measurement is complete.
A background spectrum is displayed in the corresponding view window after background
(BKG) measurement is complete.
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Power Spectrum Displayed after Background (BKG) Scan Is Complete
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4 Spectrum

443 Sample Measurement

P = o i . o, et it e e et

1 \ After background (BKG) measurement is complete, set the sample for
—— measurement.
Insert a polystyrene film into the sample holder in the sample compartment.

‘ Click [Measurement] on the main toolbar.
——  The measurement window is displayed.

3 ‘ Click [Sample Scan] on the spectrum measurement toolbar.

E— Sample measurement starts.
in the same manner as for background (BKG) measurement, the progress of measurement
is displayed
on the status bar at the lower left corner of the screen and the spectrum currently being

measured is
displayed while being updated in real-time in the measurement window.
During measurement, all scan parameters and buttons on the spectrum measurement

toolbar are
disabled except for the [Stop] button. These items are re-enabled after measurement is

complete.

8 R pee gy m——— —— g T————

— =
ey o -z

Window Displayed During Sample Measurement
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4.4 Measurement

Measurement can be stopped and resumed.
Click the [Stop] button on the spectrum measurement toolbar to stop measurement.

Stop Scanning X

s

el s e

[Stop Scanning] Dialog Box

Item Description
[Finish] Stop the measurement and display the data measured up to
that time.
0 Abort the measurement and discard the data measured up to
that time.
[Resume] Resume the measurement.
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3.1 Start and Shutdown of the IRSpirit and PC

3.1.2 Shutdown ansit At

To turn off the IRSpirit, follow the steps below.

1 | Confirm that all necessary LabSolutions IR data has been saved.

| Execute [Instrument]-[Diagnostics], and then confirm that all check items are
—! passed.
PP Referencs See "5 Troubleshooting", if they were Failed.

Exit the LabSolutions IR software.

Turn off the Start switch of the IRSpirit.

4 Shut down Windows.
m— The power indicator will turn off.

~

y
® NOTE ¢ When the optional Dehumidifier is mounted on the IRSpirit, keep the AC cable
of the IRSpirit connected to run the Dehumidifier.

If there is a risk that the atmosphere will exceed the required installation
temperature and humidity after finishing measurement, remove the Sample
compartment window from the instrument and store it in a low-humidity
environment such as a special case or desiccator, Attach the included Sample
compartment window cover over the hole made by removing the Sample
compartment window.

To avoid system damage, do NOT turn off or restart the computer while

running Windows. Windows may not start normally afterward.

IRSpirit Hardware Guide
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9 Search

9.4 Creating and Editing Libraries

B NOoTE  Commercial libraries cannot be edited.
Spectrum extraction from Sadtler libraries is not available.

T e e R e e SESE T

9.4.1 Crg_ati_ngg_l_,l_ser Lil;)__ra_ruigsﬂ__

Register measured spectra to a library to allow them to be used in searching.

In this example, use a spectrum located in the "\Data\Tutorial" folder to create a user
library.

Run Postrun program, and then click [Edit Library] to display the edit library window.
If the [Edit Library] button is not displayed, click ¥ to the right of [Search] and select
[Edit Library].

Edit Library Window

1 ' Select [New] from the [Library].
— The [Create User Library] window is displayed.
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3]

4

5 |

9.4 Creating and Editing Libraries

Enter the filename for saving the created library in the [Filename] field.
Enter "File1" in this example.

= T e S R
Lbrary Information:

Hename:  [Hey

C:\abSolutionsY abSchstionsIR \Libeary|

Title: Test1

[Create User Library] Window

Enter a title for the library to be created in the [Title] field.
Enter "Test1" in this example.

Click [Options].
The [Library Creation Parameters] window is displayed.

Enter the wavenumber range and data interval (equivalent to resolution) of the
spectrum to register to the library and click [OK].

Even if the measurement conditions for each measurement spectrum are different, the
spectrum is registered to the library after being converted to the wavenumber range and
data interval specified here.

In this example, set the wavenumber range from "400" to "4000" and the data interval
to "2".

The user is returned to the [Create User Library] window.

Click [OK].
"Test1" is shown in the title of the edit library window.

Click [Open] on the main toolbar and load the spectrum for library registration
into the tree view.

In this example, use the "PE.ispd” and "PVC.ispd" files located in the "\Data\Tutorial"
folder.

LabSolutions IR Basic Operation Guide
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9 Search

8 Move the mouse cursor over [PE] in the tree view and click [Insert into Library]
i on the right-click menu.

©- 5 C\Program Files\LabSolutions'
{ul) Active Data: PE

R - -
ey =T
) 4 ¥ Active Pointer
] £ Save
Saveas
Export
DataFile Export
Close

Spectrum Registration

The message "Do you want to insert PE into library Test1?" is displayed.

9 ! Click [Yes].
—— The spectrum stored in "PE.ispd" is registered to the "Test1® library.

—_—

The:  Test! My ¥ fpeiam ¥
f
190 = ! =
aps | i
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| 3
| 83—
3
| E
oz —
r
3
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After Library Registration

Repeat steps 8 to 9 to register "PVC.ispd" in the same manner.
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9.4 Creating and Editing Libraries

- e . ey

9.4.2 Editing User Libraries

Spectra contained in libraries can be deleted and spectrum information can be edited.
The following example demonstrates how to edit the "Test1" library created in "9.4.1
Creating User Libraries®.

B NOTE Commercial libraries cannot be edited.
Spectrum extraction from Sadtler libraries is not available.

1 l Click [Open] on [Library] and select the “Filel.idx" library created in 941
- Creating User Libraries".
The edit library window displays the selected spectrum (upper area) and a list of spectra
contained in the library (lower area).

2 ' Edit the library.

Viewin ib
A
1 click v | (Up/Down) to select the spectrum to display.

Click [Extract] from [Spectrum] with the spectrum selected to export the spectrum
as a file.
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9 Search

Changing the spectrum name and comments
The name and comments of spectra contained in the library can be changed.

1 select the spectrum for editing from the spectrum list and click [Edit name and
comment] on the right-click menu.
The spectrum for editing can also be selected by double-clicking on it in the

spectrum list.
Ine = = EMM;G-M«-M
Delete

Editing Operations

B notE  Changing the name and comments of spectra also changes the
corresponding name and comments of spectra contained in existing
search results.

f——r_, ——— eSS = ===

£ If name and comment on library are edited, anes on saved search result
are alsc changed. Are vou OK?

e Ml

Confirmation Dialog Box

Z2 Change the [Name] and [Comment] fields as required and click [OK].

Name

Comment

POLYETHYLENE fim A
SPECTACLE Tutorial =

x| o= |

Changing the Name and Comment

Deleting spectra
Delete unwanted spectra contained in the library.

1  select the spectrum for deletion from the spectrum list and click [Delete] on the
right-click menu.
The spectrum can also be deleted by clicking [Delete] from [Spectrum].
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9.2 Search

9.2.1 Preparation

1 ’ Click the [General] tab.

Select the checkbox of the library name to use in the search.

A list of registered libraries is displayed under [Library].
If the desired library is not shown, click [Add] to display the [Select a Database] window
and open the library file for use in searching from the [Library] folder.

I~

 General Spectrum | Peaks |
| ==

¥ ATR-Inorganic2

V. ATR-Organic2 ,
JATR-Polymer2

7 IRs Agrichemicals
V/IRs ATR Reagent2
¥/IRs Pharmaceutcals

/' IRs Polymer2

/ IRs Reagent2

¥ T-Inorganic2
@/T-Organic2

J T-Polymer2

Library Selection

3 | Set the maximum number of hits, which determines the top number of spectra
to display, and the minimum score to display.

In this example, set "10* for [Maximum hits} and "250* for [Minimum quality] (score).

Fluse wavmmiqu ranges
. Ranges...

Parameter Settings

Normally the entire measured wavenumber range is used so deselect the [Use
wavenumber ranges] checkbox.
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Standard Operation Procedure (SOP) of IRSpirit (FT-IR)

2. SOP for checking out against a target product with certificate No.:
[select the mode of “Identification Test”]
2.1; Start (see Hardware Guide 3.1.1; page 20)
2.2; Start up the IR Pilot Program (see Hardware Guide 3.8.2; page 39-41)
2.3; Enter a sample name in the upper right corner
2.4; Select the mold of “Identification Test” (see Hardware Guide 3.8.3; page 42-48)
select “Purity” in Data Processing

clicking [OK] performs a purity calculation

a) In case of more than 800 scores, it is considered to be “Conformed”.

b) In case of 650 — 800 scores, reanalyze after confirming that there are good
conditions without any dirt in the slit of the transmission method. In case that
the result of the reanalysis is 650 — 800 scores again, it is not considered to
be “Not conformed”,

c) In case of less than 650 scores, it is considered to be “Not conformed” in one
test only.

2.5; Exit IR Pilot (see Hardware Guide 3.8.6; page 85)
2.6; Shutdown (see Hardware Guide 3.1.2; page 21)

Supplemental Info: Concept on judging of “Conformed” or “Not conformed”

Score
>800 800 - 650 <650
1% run Conformed* To retest Not conformed*
2" run (retest) Conformed Not conformed

*any further test is not necessary for the judgment.
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3 Operations

3.1 Start and Shutdown of the IRSpirit and PC

3.1.1 Start

e e e T A T A

To turn on the IRSpirit, follow the steps below.

1 [ Turn on the Start switch of the IRSpirit.

Fig. 3-1 Start switch

2 Turn on the power of the PC.
Windows starts automatically after the system check.

Run the LabSolutions IR Spectrum program.

l“’il

4 Execute [instrument]-[Initialize].

! . . . .
5 I Execute [Instrument]-[Diagnostics]l, and then confirm that all check items are
passed.
PP Reference Ssee “S Troubleshooting®, if they were Failed.
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3.8.2

§ ek b e
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3.8 IR Pilot Program

Starting Up the IR Pilot Program

e e

The {R Pilot program can be started from the LabSolutions IR launcher.

B NOTE  Close all measurement programs of LabSolutions IR before starting up the IR
Pilot program.

Turn ON the power to IRSpirit.

Start the launcher.

Double-clicking the LabSolutions IR icon on the desktop or clicking FTIR in the
[LabSolutions Main] window starts the launcher.
When starting it, enter a user ID and a password.

Click the [Macro] tab in the launcher.

Double-click [IR Pilot].

) sHiMaDZu

LabSolutions IR

Fig. 3-14 [Macro] Tab

The [Macro Execute] window is displayed,

IRSpirit Hardware Guide
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3 Operations

5 | Click [Run].

The system

{)m:-ﬁml
0002 : Load Basic Ae
0003 : Program End

7 Display Parameter Window

Spactum

Fig. 3-15

S purpose

Identification Test
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Registered Program

Contaminant Quantitative
Analysis Analysis
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T
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[Macro Execute] Window

is initialized and then the IR Pilot main menu appears.

FilmThickness
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IR Pilot Main Menu
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3.8 IR Pilot Program

Name

Description

Folder Name
Sample Name

Allows specifying a filename used for measurement.

The filename format is as follows:

/[Folder name]/[One alphabet letter]_[Sample name]_[Sample

iD}_[Date (YearMonthDateTime)].ispd

The [One alphabet letter] stands for;

o |: |dentification test

Sample ID

e C. Contaminant analysis

¢ Q: Quantitative analysis

« F: Film thickness measurement

Enter the data before executing a macro program.
C Enter a comment, which is stored in spectrum data. Enter the
omment

comment before executing a macro program.

|dentification Test

Creates a macro program for an identification test.

Contaminant Analysis

Creates a macro program for a contaminant analysis.

Quantitative Analysis

Creates a macro program for a quantitative analysis.

Film Thickness

Creates a macro program for a film thickness measurement.

Instrument

Shows a picture of the connected FTIR.

Accessory

Shows a picture of a connected accessory with an automatic

recognition function.

Registered Program

Allows registering four macro programs.

Config.

Allows changing settings of the IR Pilot main menu.

End

Exits IR Pilot.

IRSpirit Hardware Guide
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3 Operations

3.8.3 Creating and Registering Macro Programs
BRI Ty T e~y e s ety AT L P « b et e i Sy L L A S A SEY SRS IS SRR s
Macro programs can be created by answering four questions: 1) the purpose of use, 2)
measurement method, 3) accessories used, and 4) sample type.
A maximum of four macro programs can be registered to the main menu.
To create a macro program, first, measure a sample and then configure peak positions
and other settings by selecting them from an actual spectrum.
The procedure is recorded in a macro program, which facilitates the execution of the
same procedure from next time. When creating a macro program, prepare a sample, a
background sample, accessories for measurement by the IRSpirit main unit.

1 ] Select the purpose of the analysis in the IR Pilot main menu,

Select a analysis purpose

IFTUmMAT 1
g s—
|
Identification Test Contaminant Quantitative FilmThickness 1
ke for esoepranes mspsamers of Analysis Analysis T btk a5t of samples e P
4 tcteal ¢ rirmncn ! @ d t— 1
um Prerresy ar N reed 11 WE L AR The Ereemtizia 21 T LIrghY 1 i
ng pes TTCCLEn EIAF Inaf s o T ALFIRes X AL 1o OO -
cona Ened Psd o © Aabne e sraer o seueral rRRE I averal Credizmrand
v resgres A et Teq myre g srathet rae L st —etrer
AV P OCw O I L% 36 1ATH INFSL AT penim pelkenrr |
B¢ ST F NS MrT At
g Yz an

Registered Progranm

version : Q.0.5

ISR

Fig. 3-17 IR Pilot Main Menu

The following pages describe procedures for individual purposes.
PP Reference o "ldentification test" P.43

« "Contaminant analysis" P.68
= "Film thickness measurement" P.71

"Quantitative analysis" P.75
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3.8 IR Pilot Program

M Identification test

1 | Specify whether the measurement complies with pharmacopoeias.
The resolution is decided.
Yes The resolution is set to 2 cm™.
No The resolution is set to 4 cm™,

Does this measurement correspond to a pharmacopoeia?

Fig. 3-18 Does this Measurement Correspond to a Pharmacopoeia?

2 | Select a measurement method.
— The number of scans and the wavenumber range are decided. "Number of scan" can be
changed on [Config.] window.

Number of scans: 45

Transmission Spectrosco .
P PY | wavenumber range: Depends on accessories

Number of scans: 45

ATR Spectroscopy Wavenumber range: Depends on accessories

Diffuse Reflection Number of scans: 45

Spectroscopy Wavenumber range: 4,000 cm™ to 400 cm'
Specular Reflection Number of scans: 45

Spectroscopy Wavenumber range: 4,000 cm™ to 400 cm™’
Reflection Absorption Number of scans: 100

Spectroscopy Wavenumber range: 4,000 cm™ to 400 cm’’
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3 Operations

‘, Hint s Placing the mouse cursor on a button displays pictures of typical accessories.

» When [RSpirit recognized Miracle A, DuraSampliR, Quest, and QATR-S, the method is
automatically set to [ATR Spectroscopy]. When it recognized DRS-8000A, it is set to
[Diffuse Reflection Spectroscopyl. When it recognized SRM-8000, it is set to [Specular
Reflection Spectroscopy]. When it recognized RAS-8000A, it is set to [Reflection Absorption
Spectroscopy].

Select a measurement method.

l il Refexen |
Tiarsmiszisn Speciroseny ATR Spactroscoby C
ad 5 NpCrLECany
—— i
Spacular Raflection T awts A2alyStof
Lpact 0sCeny HNWN Y
|
vaven !
SSE

Fig. 3-19 Selecting a Measurement Method

When [Transmission Spectroscopy] is selected

I Select accessories used.

The wavenumber range is decided.

After selecting an option, by following instructions in the window, measure the
background and the sample.

KBr Pellet/Film Holder Wavenumber Range: 4,000 cm’’ to 400 cm'

Liquid cell/Sealed liquid cell

. -1 -1
Window: KBI/KRS-5 Wavenumber Range: 4,000 cm™ to 400 cm

Liquid cell/Sealed liquid cell

. -1 -1
Window: NaCl Wavenumber Range: 4,000 cm™ to 650 cm

Select an accessory.

- Lo (st Swabid ' quad et Loawilestls vk mud el
R sndew KB KRS 3 vindus sl

Retues

Fig. 3-20 Selecting Accessories
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3.8 IR Pilot Program

Execute Background measurement.

When a background spectrum is not scanned yet, after background measurement
is ready, click [BKG scan].

Clicking [Cancel] button returns to previous windows.

K = =

QRM - @]
|

There s not backgroud spectrum,
| Please get rid of the sample from this sample
compartment for BKG scan.

BKG scan Cancel

Fig. 3-21 Background Measurement

When background measurement is ready, click [Yes].
Clicking [No] skips background measurement and takes the procedure to sample
measurement using exsisting background spectrum.

.é‘;‘;_
|

- @ a

Do you execute BKG scan?

! Yes No

Fig. 3-22 Background Measurement

IRSpirit Hardware Gude 45



3 Operations

3 Seta sample and click [Measurement],
Sample measurement starts.
Clicking [Cancel] skips sample measurement and takes. the procedure to the next
step.

fw G e = L R ":"'r“'fg,‘&“-’a‘i !
]

I

l Please set the sample.
|

Measurement Cancel

1

L

Fig. 3-23 Sample Measurement
4 select a post-iieasurement processing.

S a1

Do you execute data manipulation ? |

B -

nond

Fig. 324 Selecting a Data Manipulation

Data

Processing Description

Executes peak pick. _
After that, the number of peaks detected can be adjusted.

« Selecting [Increase] or [Decrease] changes the peak detection
conditions and executes another peak pick followed by
displaying the result.

« Selecting {Yes) displays a print preview window and prints the
result.

Peak Pick L i i IR T i rey - 1]
Do you accept the result ? !

Reeumn

| S PRS- e ST

Fig. 3-25 Adjustment of the Number of Peaks Detected
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3.8 IR Pilot Program

Data ;
ription
Processing Descrip
Displays a window for configuring conditions for calculating a
peak ratio.
Praes -
Please set the parameters of the peak ratio calculation. el
Typa of Peak Ratio  Basehne corraction Reference(A) Targa\(8)
© Pektagnt Q@ oN 1042,8946017 1493 2165712 \
T hetae 7 oo
I Exaqte Retum

Aqly Bp iRt emd Sumd

Fig. 3-26 Parameters for Peak Ratio Calculation

Select [Type of Peak Ratio] and [Baseline correction].

Fill in the peak position (A) and (B) with a peak position value,
or click the [>>] button and specify a wavenumber by moving
the vertical cursar in the spectrum.

—_—

\

e n - o - e » - -

Fig. 3-27 Specifying a Wavenumber

Peak Ratio

? Hint Clicking [Help] displays descriptions of peak ratio types and
baseline correction.

Abaut a type and the baseline correction of the peak ratio
pe o s BasnPeak swnpe fope ol bvad R Byes g Tyt o el e e Type of Pasi Ruts: Prak Aine |
o

o) oK | |

les e Tt T lsiewes g

- — —_— - —— — -— _— - - — —d

Fig. 3-28 Descriptions of Peak Ratio Types and Baseline Correction

Clicking [OK] performs a peak ratio calculation under the
configured conditions and displays the result. Also, a print
preview window is displayed and the result is printed.

e T
Reia 1M |
Feky : 1@N66 em !
Peak Ratio : 8.5689 |
Em—
(I
PSSR |

Fig. 3-29 Result of Peak Rato Calculation
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3 Operations

Data b
Processing Description
Displays a window for configuring conditions for calculating a
purity.
Select a spectrum file of a standard sample from which a purity
is calculated.
Entering a threshold enables determining pass or fail. The value
range is from 0 to 1.
Parameters for calculating a purity are as follows:
* Normalization: Maximum intensity
» Peak purity: Square of correlation
» Ratio smoothing points: None
m-—-*-\,u- - - — T S e a-—:a.
|
Please set the parameters for purity.
Stencar Samcke Puty, Cad oogmane I
Fienome  C:¥LabSolutio: O v mewe 05 |
O |
| Execute | Raurn
— - S—— — —eed
Fig. 3-30 Parameters for Purity Calculation
Purity Clicking [OK] performs a purity calculation under the configured
conditions and displays the result.
Also, a print preview window is displayed and the result is
printed.
Boama -
f
e ]
|
i@,?ﬁ.‘f T T —— :-"T:ﬁ-‘ﬁi
|
Judgement : Pass
e L]
The xhold 02019
| NN s ———
Fig. 3-31 Result of Purity Calculation
none Displays a print preview window and prints the spectrum.
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Exiting IR Pilot

Bl ke P

3.8 IR Pilot Program

_Printing

To exit IR Pilot and a macro program, follow the procedure below:

Return to the IR Pilot main menu.

Exit IR Pilot.

The IR Pilot main menu and the LabSolutions IR Spectrum program are closed.

Click [Stop] in the [Macro Execute] window and then click [Closel].

———

IR Pilot prints a report in a format for individual purposes.
To change contents to print, edit the following report templates:
When Japanese or Chinese is selected as Language, report cannot be printed correctly.

Content

Report Template

Identification Test/
Data Manipulation none

Spectrum only

Data_p_LC.irtm

ldentification Test/
Data Manipulation Peak Pick

Spectrum, the result of
peak pick

Data&PeakTable_p_LC.irtm

Identification Test/
Data Manipulation Peak Ratio

Spectrum, the result of
peak ratio calculation

Data&PeakRatio_LC.irtm

Identification Test/
Data Manipulation Purity

Spectrum, the result of
purity calculation

Compare_LC.irtm

Contaminant Analysis

Spectrum, the result of a
search

Spectral_Search_Result_LC.
irtm

Film Thickness

Spectrum, the result of
film thickness calculation

Film_Thickness_LC.irtm

Quantitative Analysis

Spectrum, the result of
quantitative analysis

Quantitation_LC.irt

IRSpirit Hardware Guide
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3.1 Start and Shutdown of the IRSpirit and PC

3.1.2 Shutdown " il : — -

To turn off the IRSpirit, follow the steps below,

1 I Confirm that all necessary LabSolutions IR data has been saved.

2 l Execute [Instrument]-[Diagnostics], and then confirm that all check items are
passed.
PP Reference See S Troubleshooting”, if they were Failed.

Exit the LabSolutions IR software,

Shut down Windows.

Turn off the Start switch of the IRSpirit.
The power indicator will turn off.

[ | |

" b
B NOTE  © When the optional Dehumidifier is mounted on the IRSpirit, keep the AC cable
of the IRSpirit connected to run the Dehumidifier.

e If there is a risk that the atmosphere will exceed the required installation
temperature and humidity after finishing measurement, remove the Sample
compartment window from the instrument and store it in a low-humidity
environment such as a special case or desiccator. Attach the included Sample
compartment window cover over the hole made by removing the Sample
compartment window.

To avoid system damage, do NOT turn off or restart the computer while
running Windows. Windows may not start normally afterward.
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Standard Operation Procedure (SOP) of IRSpirit (FT-IR)

3. SOP for checking out against already certified products in the library
[select the mode of “Contaminant Analysis”]
3.1; Start (see Hardware Guide 3.1.1; page 20)
3.2; Start up the IR Pilot Program (see Hardware Guide 3.8.2; page 39-41)
3.3; Enter a sample name in the upper right corner
3.4; Select the mold of “Contaminant Analysis”
(see Hardware Guide 3.8.3; page 42, 68-70)
Perform a spectrum search. (In case of more than 800 scores, it is considered to
be “Conformed”.)
3.5; Exit IR Pilot (see Hardware Guide 3.8.6; page 85)
3.6; Shutdown (see Hardware Guide 3.1.2; page 21)

Supplemental Info on “Contaminant Analysis”
At the mode of “Contaminant Analysis”, each spectrum in the library is scored. That
means, higher score, more similar to the test substance. In case of more than 800

scores, it is considered to be “Conformed”.



e
3 Operations

3.1 Start and Shutdown of the IRSpirit and PC

3.0.1 Start

s Ll s AT - e e a3 = o e

To turn on the IRSpirit, follow the steps below.

1 ! Turn on the Start switch of the IRSpirit.

Fig. 3-1 Start switch

‘ Turn on the power of the PC.
Windows starts automatically after the system check.

Run the LabSolutions IR Spectrum program.

Execute [Instrument]-[Initialize].

Execute [Instrument]-[Diagnostics], and then confirm that all check items are
passed.
PP Reference Ssee "S5 Troubleshooting”, if they were Failed.

s e s
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3.8 IR Pilot Program

3.82 Starting Up the IR Pilot Program

PP - - e

The IR Pilot program can be started from the LabSolutions IR launcher.

B NOTE  Close all measurement programs of LabSolutions IR before starting up the IR
Pilot program.

1 | Turn ON the power to IRSpirit.

2 Start the launcher.

S Double-clicking the LabSolutions IR icon on the desktop or clicking FTIR in the
[LabSolutions Main] window starts the launcher.
When starting it, enter a user ID and a password.

3 t Click the [Macro] tab in the launcher.

4 | Doubleick IR Pilot]

E) sSHIMADZU

LabSolutions IR

Fig. 3-14 ([Macro] Tab

The [Macro Execute] window is displayed.
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3 Operations

5 | Click [Run].

T

| TN

Fig. 3-15 [Macro Execute] Window

The system is initialized and then the IR Pilot main menu appears.

Identification Test Contaminant Quantitative FilmThickness
Usac for sccaprmnce nspecdons of Analysis Analysis Th fien U285 of S 1§ Accessory
P PRITA W cor Armaten of @iulatid bases or inErfaance —ee
compounds Determmalior n to L o0 the Cuaiastier T cencentraton cf the zamples Iringes 2o pecira. It w0 be used
done Lsng prak o5lecten, pisk Iy of contaminanes 15 quaw WiRee uarg calitvatin tx rpmbw ¢ T MM fPenzen o0
3t cakuisticn, o1 calculation 61 QLA IPERE O st e order of several Lans o sevaal Drsconnect {
the degres of match "hg measurEmany erables w3 oS roethod
quartitative of gas Lsng gas el e e sgrade rellecocr - C
30¢ quanttaisve of kquet tarpks
usng focse celic

Reglstered Program

Version : 0.0.5

Fig. 3-16 IR Pilot Main Menu
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3.8 IR Pilot Program

Name

Description

Folder Name
Sample Name

Allows specifying a filename used for measurement.

The filename format is as follows:

/[Folder name]/[One alphabet letter]_[Sample namel_[Sample

ID]_[Date (YearMonthDateTime)].ispd

The [One alphabet letter] stands for;

« : |dentification test

Sample ID

* C: Contaminant analysis

e Q: Quantitative analysis

s F: Film thickness measurement

Enter the data before executing a macro program.

Enter a comment, which is stored in spectrum data. Enter the
Comment

comment before executing a macro program.

Identification Test

Creates a macro program for an identification test.

Contaminant Analysis

Creates a macro program for a contaminant analysis.

Quantitative Analysis

Creates a macro program for a quantitative analysis.

Film Thickness

Creates a macro program for a film thickness measurement.

Instrument

Shows a picture of the connected FTIR.

Accessory

Shows a picture of a connected accessory with an automatic

recognition function,

Registered Program

Allows registering four macro programs.

Config.

Allows changing settings of the IR Pilot main menu,

End

Exits IR Pilot.

JRSpirit Hardware Guide
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3 Operations

3.8.3 Creating and Registering Macro Program

PR TR SO OU S e - SEL SR AW R el AR TRl | T iee TS RSN L

Macro programs can be created by answering four questions: 1) the purpose of use, 2)
measurement method, 3) accessories used, and 4) sample type.
A maximum of four macro programs can be registered to the main menu.

To create a macro program, first, measure a sample and then configure peak positions
and other settings by selecting them from an actual spectrum.

The procedure is recorded in a macro program, which facilitates the execution of the
same procedure from next time. When creating a macro program, prepare a sample, a
background sample, accessories for measurement by the IRSpirit main unit.

1 I Select the purpose of the analysis in the IR Pilot main menu.

Select a analysis purpose

Identification Test Contaminant Quantitative FilmThickness {
Analysis Analysis Tred e e U eS¢
g

T - P correnagiN e G ink sor Bl :
naly 16 ) nl RNl 5 GLIMAGASC Ut Col be i 1y me o
SRS B | T T30 (1 UL PN T T A Disconnect
eTas It ootk -3 8 LAPERRAT gD
30 Larg 93y et R e 1
a1t somgts

Registered Program

g. 3-17 IR Pilot Main Menu

Fi

The following pages describe procedures for individua! purposes.
P Reference o "Identification test" P.43
= "Contaminant analysis" P.68
* "Film thickness measurement” P.71

* "Quantitative analysis" P.75
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3 Operations

B Contaminant analysis

1 | Select a measurement method.
———— To use the methods other than the ATR spectroscopy, including transmission spectroscopy,
diffuse reflection spectroscopy, specular reflection spectroscopy, or reflection absorption
spectroscopy, select [No].

:' Hint  When IRSpirit recognized Miracle A, DuraSamplIR, QUEST, or QATR-S, the method is
automatically set to the ATR spectroscopy.

1s the measurement method ATR?

[ - ]

SRR

Fig. 3-78 Selecting @ Measurement Method

When [Yes] is selected

1 Select an ATR prism used.
The wavenumber range is decided.
After selecting an option, by following instructions in the window, measure the

background and the sample.

Diamond/KRS-5 Wavenumber Range: 4,000 cm to 400 cm
Zinc Selenide (ZnSe) Wavenumber Range: 4,000 cm to 600 cm
Germanium (Ge) Wavenumber Range: 4,000 cm to 700 cm
Unknown Wavenumber Range: 4,000 cm to 700 cm

Please select a typa of ATR Prism,

] | o e A

Fig. 3-79 Selecting an ATR prism
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3.8 IR Pilot Program

2  After measurement, select whether or not to perform ATR correction.

WA T L IR §

Yes No

]
I
l Do you execute ATR correction?

Fig. 3-80 Confirming Whether to Execute the Operation

e When [Yes] is selected, ATR carrection conditions need configuring.
Select an incident angle of the infrared light (30, 45, 60 [degrees]). The

default is 45,
Select the number of reflections. The default is 1. Selecting [Custom] requires

a number to be entered.

Enter a refractive index of the sample.

The refractive index of the prism is set to 2.4 for a diamond, KR5-5, and
ZnSe, and 4.0 for Ge.

Entering all the ATR correction conditions and clicking [Execute] displays a
spectrum after ATR correction.

RS g > =i

Please set the parameters of ATR correction.

Incdent sngle of mirareg g No. of reffection Sampic refractive moex
O = (+ 1 1.5

0- O }
O O o Ereate i

S |

Fig. 3-81 ATR Correction Parameters

* Selecting [No] takes the procedure to the next step after measurement.
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3 Operations

When [No] is selected

1 Set the wavenumber range to a value between 4000 cm™' and 400 cm".
By following instructions in the window, perform background measurement and

sample measurement.

Wavenumbar range Is 4, 000 - 400am - 1.

Baseline noise on Low Wavenurnber range might
become high depending on the kind of accessory.

]

Fig. 3-82 Note

2 ' Perform a spectrum search.

‘l

T

Do you execute Spectrum Search?
| e ] o
|

Fig. 3-83 Confirming Whether to Perform the Operation

Selecting [Yes] performs a search under the following conditions.
Selecting [No] prints the spectrum.

Search conditions:

= Algorithm: DiffDeriv (Skip points: 1)
e Maximum hits: 10

* Minimum quality: 1

e Wavenumber range: Whole range

e Library used: All libraries registered to LabSolutions IR

B NoTE  When no library is displayed in LabSolutions IR, no library is selected and a search
cannot be performed.

3 On completion of a search, a print preview window is displayed. Print the search
result.
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3.8 IR Pilot Program

3.8.6 Exiting IR Pilot

L

To exit IR Pilot and a macro program, follow the procedure below:

1 [ Return to the IR Pilot main menu.

Exit IR Pilot.
The IR Pilot main menu and the LabSolutions IR Spectrum program are closed.

| N

Click [Stop] in the [Macro Execute] window and then click [Closel.

IR Pilot prints a report in a format for individual purposes.
To change contents to print, edit the following report templates:
When Japanese or Chinese is selected as Language, report cannot be printed correctly.

Content

Report Template

Identification Test/
Data Manipulation none

Spectrum only

Data_p_LC.irtm

Identification Test/
Data Manipulation Peak Pick

Spectrum, the result of
peak pick

Data&PeakTable_p_LC.irtm

Identification Test/
Data Manipulation Peak Ratio

Spectrum, the result of
peak ratio calculation

Data&PeakRatio_LC.irtm

Identification Test/
Data Manipulation Purity

Spectrum, the result of
purity calculation

Compare_LC.irtm

Contaminant Analysis

Spectrum, the result of a
search

Spectral_Search_Result_LC.
irtm

Film Thickness

Spectrum, the result of
film thickness calculation

Film_Thickness_LC.irtm

Quantitative Analysis

Spectrum, the result of
quantitative analysis

Quantitation_LC.irt

IRSpirit Hardware Guide
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3.1 Start and Shutdown of the IRSpirit and PC

i b b L R L i = s ST e

——_—

To turn off the IRSpirit, follow the steps below.

1 [ Confirm that all necessary LabSolutions IR data has been saved.

‘ Execute [Instrument]-[Diagnostics], and then confirm that all check items are
_ passed.
PP Reference See "S5 Troubleshooting®, if they were Failed.

3 Exit the LabSolutions IR software.

4 Shut down Windows.

5 Turn off the Start switch of the IRSpirit.
e The power indicator will turn off.

-

E NOoTE = When the optional Dehumidifier is mounted on the IRSpirit, keep the AC cable W
of the IRSpirit connected to run the Dehumidifier.

If there is a risk that the atmosphere will exceed the required installation
temperature and humidity after finishing measurement, remove the Sample
compartment window from the instrument and store it in a low-numidity
envirenment such as a special case or desiccator. Attach the included Sample
compartment window cover over the hole made by removing the Sample
compartment window.

» To avoid system damage, do NOT turn off or restart the computer while
running Windows. Windows may not start normally afterward.
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1 BACKGROUND

In Kenya, prior to the implementation of the Plastic Bag Ban Act, which came into force in August 2017,
approximately 100 million plastic shopping bags (hereinafter called as 'plastic bags') per year were used. After
being collected as household waste, used plastic bags were disposed of at final disposal sites, where they remained
for a long period of time, causing environmental problems. In addition, used plastic bags illegally dumped in the
environment have caused damage of the landscape and living environment, water stagnation and flooding due to
blocks in drainage channels and the generation of microplastics.

To address these issues, the Plastic Bag Ban Act was enacted in 2017, banning the use of plastic bags in Kenya,
but the alternative bags introduced instead had issues in terms of strength and convenience, etc. Therefore, this
project aims to spread biodegradable shopping bags that has almost the same function and feel as existing
polyethylene (PE) plastic bags, and is a demonstration project to promote biodegradable shopping bags
manufactured in Kenya with our PHBH compound, which has almost the same functions and feel as existing
polyethylene (PE) and is biodegradable by microorganisms in final disposal sites and the environment.

However, while the activities of this project were temporarily suspended due to the outbreak of coronavirus
infection (COVID-19) that occurred just before the start of the project, there has been a shift to alternative bags in
Kenya, mainly own-reusable shopping bags and paper bags, and moves towards a significant reduction in plastic
bag use have spread rapidly both in Kenya and their near countries, and the proposal for shopping bags made from
biodegradable materials is not necessarily in line with these trends. However, in view of the fact that a large amount
of plastic waste such as refuse bags and containers/packaging are still disposed of at final disposal sites in Kenya,
the project decided to apply the results of the demonstration project for plastic bags initially envisaged to refuse
bags and containers/packaging, as well as to agricultural applications where the functions of biodegradable
materials can be utilized, and to study the business development of the project.

2 OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S
TECHNOLOGIES

2.1 Purpose

At the proposal stage of the project, the Plastic Bag Ban Act was intended to establish measures to exempt
biodegradable shopping bags made of PHBH compounds from the ban under the Act, as well as to establish a
system to certify the biodegradability and biobased contents of shopping bags and a labelling system to display the
certification (including a scheme to control the misuse of labels). However, in view of the changes in current social
conditions, to aim for establishing a system to certify the biodegradability and biobased contents of products made
from biodegradable materials and a labelling system to indicate the certified content, targeting applications where
biodegradability is utilized, without being restricted to shopping bags, the objective of the project was positioned as
the activities of NEMA and KEBS who are the C/Ps, to deepen understanding of the effectiveness of biodegradable
materials, with the aim of establishing a certification and labelling system in the future.

2.2 Activities

Activity Contents

In addition to NEMA and KEBS, stakeholders such as relevant ministries, industry associations and
manufacturers will be invited to a seminar in Kenya to share the effectiveness of biodegradable
materials in addressing environmental issues such as plastic waste pollutions. As a result, the
understanding of biodegradable materials will be deepened among NEMA, KEBS and stakeholders,
and procedures will be initiated at NEMA to establish a certification and labelling system based on
Activity 2.

Activity1




Training will be provided to the sections in NEMA in charge of studying the exemptions and the
certification and labelling system for biodegradable materials and to the sections in KEBS in charge
of studying the standardization of biodegradability and biobased contents, to provide information on
precedents from other countries and other relevant information to facilitate the design of the system
in Kenya. As a result, a timetable and plan for the introduction of a certification and labelling system
will be developed at NEMA.

Activity2

Training will be provided for Kenyan packaging molding manufacturers on the technologies for
manufacturing and processing of biodegradable shopping bags and related products using PHBH
compounds. That will transfer the technologies and knowledge on manufacturing of biodegradable
shopping bags and related products using PHBH compounds to the packaging molding manufacturers.

Activity3

Biodegradability demonstration tests of films produced with PHBH compounds in an experimental
environment and in an actual final disposal site in Kenya will be conducted. That will demonstrate the
biodegradability of PHBH compound products in a final disposal site and facilitate the preparation of
a timetable and plan for Activity 2.

Activity4

2.3 Information of Product/ Technology to be Provided

In this project, the raw material for biodegradable shopping bags, "PHBH compound", will be the target product
for dissemination. PHBH compound is based on PHBH (poly (3-hydroxybutanoate-co-3-hydroxyhexanoate), a
biodegradable polymer developed by Kaneka, and is manufactured by blending PHBH with the additives.

PHBH is a 100% biobased material produced by a fermentation process with microorganisms, and derived from
vegetable oils (e.g. palm oil) and used cooking oil (waste cooking oil) as biomass of the raw material. It is of soft-
type polyester which has the similar mechanical properties to polyethylene (PE) and polypropylene (PP), and it is
not easily hydrolyzed among biodegradable polymers. So, it can be used not only for shopping bags aiming to
promote in the project, but also as products to replace PE and PP in a wide range of applications including
agricultural and construction materials, automobile interior products and electronic equipment. The material can be
used for a wide range of applications, including agricultural and civil engineering materials, automobile interior
materials and household electrical appliances. Compared with other biodegradable polymers, it is highly
biodegradable, and can be compostable at ambient temperature and biodegradable in seawater. So, when disposing
after use, it is quickly decomposed into water and carbon dioxide by microorganisms in final landfill sites or in the
environment. That can be the solution to solve plastic waste pollution in developing countries. Again, the raw
materials of PHBH are derived from biomass, and carbon dioxide generated during biodegradation and incineration
is treated as carbon neutral. That means it can be positioned as one of greenhouse gas reduction measures.

3 ACHIEVEMENT OF THE SURVEY

3.1 Outcome 1

A seminar on the effectiveness of biodegradable polymers for environmental issues such as plastic waste
pollutions was held in Nairobi on 13 November 2023. As a result, a better understanding of biodegradable materials
was achieved among NEMA, KEBS and stakeholders. In addition, at the seminar, NEMA introduced that it is
preparing appropriate regulations to require the use of biodegradable materials in seedling bags, as the usefulness of
biodegradable materials can be exploited, and momentum was created for the establishment of a certification and
labelling system.

32 Outcome 2

Information on the establishment of the Home Compost standard was provided to NEMA and KEBS. And
technical training on how to identify plastic materials by Fourier Transform Infrared Spectroscopy (FTIR) of the

2



equipment provided at this project was conducted. In addition, a KEBS-led plan of procedures for the establishment
of a Home Compost standard in Kenya with reference to the standard of EN17427 was prepared in October 2023.

33 Outcome 3

Technical training was provided to major local packaging molding manufacturers to enable them to acquire the
skills on making of blown films and seedling bags with PHBH compounds.

34 Outcome 4

Biodegradation tests of biodegradable polymers, oxo-degradable plastic and paper were conducted in the
laboratory and at Dandora dumpsite, with demonstrating that PHBH compound has extremely high
biodegradability among the above test samples.

4 FUTURE PROSPECTS

4.1 Impact and Effect on the Concerned Development Issues through Business Development of the Product/
Technology in Kenya

<Confidential>

4.2  Future plan on business development learned through the Survey

<Confidential>



ATTACHMENT: OUTLINE OF THE SURVEY

Republic of Kenya, Business Plan for the Promotion Project for Widespread Use of
Biodegradable Shopping Bags Made of PHBH Compounds
Kaneka Corporation

Needs in Kenya

Benefits in Kenya

Proposed materials he following benefits are expected to be realized in
Kenya through the widespread use of our PHBH
based bags, which are highly biodegradable and
100% biobased materials made from biomass source.

» Improvement of work efficiency in agricultural
applications
Mitigation of plastic waste pollution such as
blocked drainage channels and frequent flooding
caused by illegally disposed plastic products and
plastic waste at final dumpsites

» Countermeasures against global warming by
\ reducing CO, emissions

» The use of plastic bags has been banned in
Kenya since August 2017 under the Plastic
Bag Ban Act. However, there are not yet
appropriate alternatives in Kenya.

» Although biodegradable materials can
contribute to environmental conservation,
Kenya has no certification standards for
biodegradable materials. In addition, the
potential for environmental improvement
by biodegradable materials has not been
fully recognized.

N\ .

Contents of project
Expects in Japanese company

» In France and Italy, when introducing a ban
on fossil plastic bags, they have established
regulations that allow the use of bags that
are biodegradable and made from biomass
source, thereby solving environmental
problems caused by fossil plastic bags and
shifting to renewable sources without
significant compromising in consumers.

» This project will provide cooperation to
promote understanding of NEMA for the
establishment of the regulation for
alternatives against the Act, introduction of
biodegradable materials to be used under
the regulation. The project will also provide
cooperation in the transfer of technology
related to the manufacture of
biodegradable materials’ products in Kenya.

PHBH has not been widely used on a large scale
because it is still expensive rather than fossil
plastics and its performance and benefits are not
fully recognized.

Future

The spread of PHBH compounds in Kenya is
expected to lead to an increase in neighboring
East African countries and to applications other
than agricultural use. The expansion of
production volume to meet the above demand
increase can lead to reasonable price. And
further demand increase is expected.




