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Summary

1.1. Project title
Development and implementation of rice-starch-derived bio-based super absorbent polymers

for recycling of sanitary products.

1.2. Objectives of the project

(1) Development of production technology for rice-starch-derived bio-based super absorbent
polymers (SAPs),

To replace fossil-fuel-derived SAPs with biomaterials, the project achieved approximately 70%
of the conventional SAP absorption through a crosslinking reaction using corn-derived carboxy
methyl cellulose (CMS). However, bio-based SAPs using rice-starch-derived CMS remain in
the theoretical trial phase. In addition, an approach to establish a manufacturing process with
energy-derived CO2 emissions lower than or equal to those of conventional fossil-fuel-derived

SAPs for single-use disposable diapers should be considered.

(2) Structural improvement of rice-starch-derived bio-based SAPs for recycling.

To encourage a higher recycling rate of bio-based SAPs derived from rice starch, used bio-
based SAPs must be properly collected, recycled, and then used again as agricultural sludge
fertilizer suitable for rice production. Rice-starch-derived bio-based SAPs must also be

supplied with a high biomass content for application in various products.

(3) Establishment of a mass-production system for bio-based SAPs derived from rice starch.
Manufacturers of sanitary products, particularly baby diapers, must consider using rice-starch-

derived bio-based SAPs in their products. However, the absorption performance of bio-based



SAPs and their cost competitiveness will be barriers to entry in the current baby diaper
production system. Given that Japanese manufacturers and consumers require high absorption
performance, determining whether bio-based SAPs derived from rice starch can satisfy their

requirements is imperative.

(4) Recycling loop model for disposable diapers.

For the future implementation of rice-starch-derived bio-based SAPs, both a recycling loop and
the commercialization of disposable diapers using bio-based SAPs derived from rice starch are
necessary. Otherwise, the environmental burden of diaper consumption will not be alleviated.
Although some local governments have established recycling models for pulp and
polypropylene (PP)/ polyethylene (PE) from disposable diapers, recycling and reuse of SAPs
have not been tested because SAPs are generally difficult to separate from the other parts of

used diapers.

1.3. Results of the project

(1) Development of production technology for rice-starch-derived bio-based SAPs.

A laboratory-scale experiment was conducted to produce rice-starch-derived SAPs using rice
powder varieties, where results confirmed the targeted absorption performance (water retention
capacity of 30 g/g). However, in-house evaluation test results for the diaper absorbent revealed
that both water retention and absorption under pressure were critical factors. Accordingly,
surface cross-linking treatment was conducted for absorbent evaluation and showed an
improved absorbent performance by approximately 83% as compared with that of

petrochemical SAPs.

(2) Structural improvement of rice-starch-derived bio-based SAPs for recycling.



Structural redesign of the bio-based SAPs was also conducted to produce more recyclable
materials. To separate SAPs from other materials such as non-woven fabrics and pulp, the bio-
based SAPs derived from rice starch were determined to be soluble in water.

However, a biodegradability test determined that the bio-based SAPs developed in our
laboratory did not meet the six-month target of 60% biodegradability. To achieve higher
biodegradability, a redesigned SAP must be considered while balancing the degree of
substitution of CMS with carboxymethyl groups and the biodegradability of bio-based SAPs.

A biomass content test was performed that achieved a target of 80%.

(3) Establishment of a mass-production system for bio-based SAPs derived from rice starch.

Factory-scale experiments were conducted to identify the production conditions and capacity
for the establishment of a mass-production system for rice-starch-derived bio-based SAPs.
Results showed that the productivity target (100 kg/h) was achieved in the rice-starch-derived
CMS kneading process. However, issues related to gel extraction, molding, and drying

processes remained.

(4) Establishment of a recycling loop model for disposable diapers.
To establish a recycling loop in cooperation with local governments for the collection and
separation of disposable diapers, discussions with key stakeholders such as municipalities,

recyclers, and manufacturers of agricultural sludge fertilizers were conducted.

(5) Verification and evaluation of life cycle assessment (LCA).
LCA was estimated for each manufacturing process and compared with current petrochemical
SAPs. The identified issues will be revisited and reexamined to improve the accuracy of the

data, and the collection of primary data will also continue.



1.4. Plan for the coming year

One remaining concern is that the goal for establishing a recycling loop model with bio-based
SAPs within the project term may not be reached if each process of the recycling loop is
examined, starting from bio-based SAP production and ending with recycling using bio-based
SAPs step-by-step. Therefore, project targets for the next year will be reconsidered, and the
minimum goals for each process will be reset to build a more efficient recycling loop.

In 2024, the second year of the project, the production of rice-starch-derived CMS at a factory
scale will first be prioritized. Based on the results of the lab-scale experiments, a mass
production system for CMS derived from rice starch will be established. The biodegradability
of bio-based SAPs will also be improved.

Once the production of rice-starch-derived CMS at a factory scale is established, the goal to
build a mass-production system for bio-based SAPs from CMS derived from rice starch will
proceed as planned. In addition, discussion with diaper manufacturers in Japan about a diaper
prototype containing bio-based SAPs will commence, with the intent of developing an effective
product for fast market entry.

Moreover, in parallel with the establishment of a mass production system for bio-based SAPs,
the recycling loop model will be pilot-tested under small-scale collaboration with a specified
municipality. During the pilot testing, baby diapers containing bio-based SAPs will be used in
several nursery schools in the municipality, and issues related to product improvement and
collection flows will be identified.

Finally, LCA for manufacturing processes and scale-up that have yet to be realized will

continue to be examined.
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(1) -1-22 ARG ®E
AREECHET 2R TAIZAERD SAP 0l 7o 2 %# X 12 ICRT, TAZA
EANKIFUAFAMMELALRF U AFALRE—F (CMS) 21570 b Ic, i 2ukE

IS X W BEEZ AT 5 SAP 2 BT %5, FOMITEIE, BllOGEICHEL C

fTol=d, FNENDRT Yy TITOWTHREZ DL T ITRT,
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HILHRF T A F I

I/JA\ CMSZEHB R I
ONa

> ’ ZhILHR B
CICH,COOH ZmA IR B
0 - > o ° +NaCl, @%|NaOH o
C4H,OH / NaOH HO >
50°C,4h - -H,0
OH |, OH N BHEBE/ KT
z HwELTBE
TASA CMS
(Carboxymethyl Starch) S ASAP (ZRIECMS)

CMSD A&7 TASARSAPDHNE]

12 TARAFRANAF SAP RIGA F — L

(HFT) SDP 7' 1 — S AERK
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<HNKF T A FAACKIE >

W ZH 2721 L7 72221 TALA 100g (BKFER 12 EE%) . KA Y 7r
X7 —v 800g. 48% KEE(LF + U v LIOKIRWK 82.3g K U7 w u il + U v L 50.3g
Z AL, 40°CT 3 WP L 72, AP Z A X 7 = 500m L DA - 7= HERICHE L,
BEIEE 21T o 72, OBV % 80% A X 7 — )VIKIAHR 500g 1 AL, 10 5[l
L 7212 1 OTRITE I8 % 1T 5 720 TR 1 %R SR/KIAT 2 35N L < b T2 362k
L7 72 % F CRIVEHIRIERZ B VRS & C A ET 2 KkEB LS Y v 2R E L7
%, B % 2T v L 28Ny b i, 40°CICiREE U 72 16 JEGZ ik < &

BEEEL . CMS 2&7-,

<CMS &[G >

ZUERIG 1. CMS L ZEREH] (kD %Al v R V) %KDEE T T —IC M
LBl 2 ds ok ZRET 2R L 572, COBAIC, JUHEHIE TAXA%R
YIRS 2 T L AEEIC AR D, BEMUTIEE LCiE, N i B A L AT
o7 FhFEMFERS IORT, REETIEH, FA7F A4 70T vAA Y (LCA) D
Blrnro, BETE2KOBZER/NCL, 2P 5TANF 21D T, TX

57T EEE T coRB R,
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K5 RM. SCBRSIEER

IH- S 0.8kg/h

s ot 95°C

XA % 5.8mm

Fo RS 140°Cx1 ]

RS E Va—%—IFF— I THI
T R R 150~850um D7 & TR FH %
CMS AR 70%
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(1) -1-3 &g (DS) D%

miREIN T2t vEma L ZHEE 55 CMS ZEEA - —0OAL., A

SAP Z &L CTHRKE SR LR L 72, s, &thd CMS HiCidKEg{b 7 b U v 4,

EF P Y T LR L Tz B S LCRIR L 277351 X D 2o 2P L

PRELEZDDZEBICHH Lz, MafL b vEra vk cMS oY% LT ITR

ER

6 SAP (W1=0.2~1.0g) %5 14 — v ZIC ANEEROER (W) 2T L, LHEEK GREKIC0.9wt% & 7x
21 F MY Y LERRRL R WCERTC1RMRET 2. ®iEk. S008I L. 150G~250G
TR L L 7280 KL CEEW)ZHET 5, 74—y 7 0H(W)CHTFIEEZEEL, 77 v 27 DE
2 (Ws) ZHIET 2, KEZUTORICL VKD 5, KkE(g/g)=[(Ws—W2)—(Ws—W4)]/W,;
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# 6 WENICEM L 22millkd CMS  (HHESEEES)

R =7 — BT (DS) KiEEE (mPa - s)
A % 0.34 240
B %} 0.40 330
C 4t 0.71 3,340

(HFT) SDP 7'a — S AR AL

T B (DS) o#lETEIF. EABIEESHEEEX RO EEICL Y, 7Y Y4 (Na) RTEEZRkD, UToERICE Y, CARA KT 2 BIHAYS 720 ©
AF v ERER oM (DS) 28 H L7z, DS= (162X Na i 1i#E) / (23-80 % Na JF 1)
8 7AhY (X7 =0 (MeOH) /4%/KEE{LF + U v LkiEH (NaOHaq.) =2/8 (FEEIL)) T4 7 SAP DG 2 VIBit: (25°C X 60min BE#E), MeOH iz 1 &
VM X -, Ve (MeOH/7K=8/2 (FE&I)) <5 EIVEH L 72, FHE MeOH ICviM X 4. JERNIC X 0 EE 2B L., 8283 3 (40°C,3h), FES% 4 4 v asiukic
WAL LOWIRE L LT, 50ml ® 27 Y 2 —%iC 50ml $£ Y 25°CC 60min JidH L 7z, B BUKEEE (v — X —No. 2~4, 60rpm) i THIE L 72, ARFTClzaTFRONE
fERE L LCRifIL 72,
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TNV Y I EHGT, BESE L RO eI Wb 7 VR

HWTEBRIGE T 72, 507 SAP DF/KEZEK 7 B X UK 13 ITRT,
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Bt CMS ZfER L TAELL 72 SAP ¥tk

A== DS HiE(mPa-s) SRR I I (%) Ak (glg)
Atk 0.34 240 0.30 P
0.50 22.8
B % 0.40 330 0.30 AT R
0.50 27.2
C #t 0.71 3,340 0.15 32.1
0.50 17.2
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30

20 Azt
15 (0.50%)

fKE [a/g]

10

0.2 0.3 0.4

Bft

23 ! (0.50%)

0.5
DS

0.6

Cft

(0.15%)

0.7

0.8

X 13

Krho () NOBEIZFERA L2272 = VvBBORINE %R,

DS & froK & DBk
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RO, BEICEEHAEHLTVE PV EE a3 TARADHFREPLHIKED;

fi

WK RIS 2 W REMEA S 2 28, #A L T DS EHE K & LI K ED E W
ZeWBbhol, TDILIX, Flory DAL I RFGICHETE 5,

— /T, CMS %#8ET 2 TRCHERT 2V RF L A F s a7 4 Pk, Bk
FlHCRER 2 bEE I N T 5720 DS B AR L 25 L1857 SAP F DN
AF~AEMET T2, RELOHBETH 54 A~ RE 80%LA E#EKT 2720
ICid, SR LEDS 307 UT T 208D L, TD72D, AT OMET Tl DS 23
K07 &5 X5 AR RERE LIRS 21T - 7=,

(1) -1-4 ZUEHIEE 0 FEE
RIECIRKEDORD KED 572 CHD P vERm a2 v HK CMS % v T, ZEHIE
ARG L7z, BT L 2NE 2R 8 IR T, b, AL Lk, Bke L Co%k

et A2 FE L T, BARICHE LR~ DEZE D R Al v+ v IR

TN i D

s HIEE L 7z,
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* 8 MR L 7= ZEAI

%A WL b EaY
2 i 7 VR VB Vyaflig, ansiE A XaviE, ArFkan g
3 R Vg V=

(HFT) SDP 7' — N AAERK

14 ICHZHEAIEE L R o7 SAP OfRKEZ R T, Ak e LT, L 2%

UK VBEOH T, AR ICKE AL BN DT, T DT, RO R

TlE, B LMICATF LT <, i EH, ZELRTOoNY ) v I DORS

I, KBEMEDOENY v TFREEE L 7=,
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14 ZEHIFERE & ok E o BEfR
(HFT) SDP 7" u — S AR K
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EB. AT CTHW CMS 12, EEROMFECOB RO, ke (FvErmay
Hk, b F PV v L4 13%&EH) 220X AL 270, RKEBEFEEFICX VIE
ZRELZDDEH VD XY RS RoTW5E, F/z, HHE L T aKE(LS
MUY AR, TOBEREEIC X YR HHT 3 3EERIIC X B RS & AEREA L

L CHERES 2 70 2 ARG SMICHF I A5 L TN A 72
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(1) -1-5 Ze&EHE o F%

AR U 72 BEdHRIFIC X 0 KEgfL - b U v 4l Mk + Y v 22D R 7z C #ho
FyEw I HRO CMS AHWTC, ETEELRZY v IBRINE L fRKEDRRE
BEt L7z, #R%EM 15 108, ZEREEMCHECRKRIIREETLTRS Z
DD D b, REFETIE, BOOL LTHRREZR T 0, BfFOA{L SAP L[H

HFoWoKMEREZ HIFES 2 206, HIER 30g/g ICHUE L. ZHEAIE 2 RE L 72,
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RIKE g/g

34
30
26
22
18
14
10

0.2 0.4 0.6 0.8
ERIHRINE wt%

15 ZEEAlA NG & ok E OBt
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(1) -1-6 KTAZEAZH Tz A F SAP Sl
FvEwa sk CMS Z W72 BEHE R 2 H i LT KR TA LA TD SAP &
AR L7z, KD CMS ZAKT 3172 0 | kofs EoRi (K 16) 205
Mif s L ORI O EZELY R < © &, RO IZ IRNME O @ TASRAE %2155
EWTEZLEEZLND D LKA HHEEZIY PR 72O 87 2 88O K
u— L I VI COFERIER 50 2 7 v v o L 72k R B CMS Lo R

Ble LTl

5 B S B2 S s D&EK IRIEXK mex

X 16 X KoOfEE FRERD 4 X =T K

(HPT) BRI St 22

RiT, CASAED R U T O SHEDOKEZEE L7z, 2hb 2L THEDL

nN=kfmzmHw<, Rk L7251 T CMS &KL 72, K> 5E L7 CMS %

9 MR, (LIRS, RIS, BTHR =, EKIER  “FRERBGE 1% BRER) 7, Bk ufbinsg,
1997, pp. 64—69.
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RERIICFEDSE, ZHDKBRK CMS ZHWT, FvEnaTHE CMS &[FH

FEDHHFEICX D, SAP 28L& L 72, #ER 2R 10T,
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9 BBRICEEA L 7oKk & IR

KD FESH T ImRy TR DS K5 EE (mPa-s)
A 100% 0.70 300.9
B 1 70% 0.64 86.4
C 7 60% 0.63 17.3

10 [ERICoOWTIE, RO GEICL > TRDZ R TE 20, BRNOKMEIZIRMEICce Yy ) v 2 LA ERFEHL T3,
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#£ 10 AL 72Kl SAP o Wk H:HE

KD FESH 2R (V) v IR W /K& (9/9)
(EHE%/CMS)
A 0.3 27.7
B 0.3 30.1
C 0.3 28.8
& tyEnay 0.3 30.4

(HFT) SDP 7' — S AR AL
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fi 2 O KOMRHIC X Y FOKRICE DV DEIED o5, b 7' 3 &Ik CMS

ZHW72 SAP Eftas WIS RSSO Nz, KOEHIC X - T, (RAKEICKZ RED

AL b o BRI E LTid AR F o A FACLRIGRHTR T v 7 U YooK LI +

VY LZ2fHLTw2 70, 0220 TR FER L 2D FKROFFHEAE A L

2bDEEZDL, LEL Ao, KERIZPVEOFEFICI 2D TH Y, Hll 2EE

1

BLOWER, SROMEL LTl Zhi Mtz T 2 0 BB H 5, 7o, HEa R

b X UOTEREEDOBIR 2 O DR O BIAGAERRICIZK B Z HIVTHEML 7,
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(1) -1-7 WA & L CORER
INTETOMELS, SAP HIAE LT3y HE L L-Afbdisk SAP & R%E MR
K& 30g/g BKHRTHIERTE 2 Z EHBAL 72, fitv T, B 517z SAP W T

M O J I X B PIUARAER 21T - 7. BRI EZ K 17 1I0RT,
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. 1EHE
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Oh LA P L) M

. TER

BEFIE

1.

. AIR (BEREETER)

L UD (B 6cm)

(10cm x 10cm) 1EB ; 20g, 2[@H ; 40g, 361E ; 60g
(3.5ka)

. BTERF

. 4

ATR(40mL)%E 2. U IdE"LT 3. i&#% + 3.5kgm 4, BEOBEEFIIE
IRV GRoR BB A, SoEE ﬂgf ﬁfgt =Rewet
3

5. 20 ME®. 1.~5.0%Fz20E0NET (5130)

17 WA ER ik (B 4aBRT %)
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WA DIER Tk e LTk, MTOFIETIT o7z, BfELYy F 7 3 —<— 1088 A
v v aft&iEE (38cmx12em) ZHUY T, IGENHICT 4 v v a——1K% %
vy b L7z XY R 73 —~—IC%V 7 45g ZIFIEL RO/ AL, A FCTiHEEN
TA YT aR=N—= FICNVTHZREE L2, Ny P73 —~—20RE2HH L.
SAP 6.8g Z¥—IC70 5 X S IC 37 RiTiv 7z, Ric, ERLL 2 WNEZEUD HY L.
WA D BEA RS TP VIR L 72 (19ecmx12em) £, 7 L 24T 10MPa T 10 #[H.

W A% 7L A LT, 7L A0 O L WA % . iEkiENy 7o — b+ (25
cmx16 cm) W7 EKEHAE LIcERTE S, WK ERIcR#lficcE it vy 7
—F @5cmx16cm) Z#HE, £AEF LT — 7 CTERE LETE LK, itk
JEIC TRV E (VY vy b, RW) HIEZEML 72, 156 072K % v T,

RO B> 5L DU ZIT > 72, HIRD B2k, WIUEER T %2 BFEEK D b

DEFULREZICRS X ICHOEZY Y HY FEICHEM L 72, fREZ IR,
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RYE (g)

pu]

K

27

24

21

18

15

12

m1l[EH

m2[AH

‘ m 3[EH
T Ao it AUSAP TERG TER G TER G RS TER &
(EENELL) Htoa H&:2B Hiiac &0 BHHoE

18 WA D SRS SR

(HFT) SDP 7" u — S AR K
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KB EAEICITAEIL SAP L KX X v, B ODREL L CHELREHD —

SCTH L RWRERICEWT, THIROBL DL HRTHIEERL 57, D RW

flild. BLOWICHIK L 2R DEELERA LR L. D002 BRIc—HB L OWIC

N & N7 WA OKRIICB A S Lo I2IROMR Y %2 < & THARFO AR

RO+ 7 7N EICESZEZHNE L2IEETH 3, Fric, 1[HHD RW 28

RERAZL o0, MEZPTT L T—H SAP ICIN X 7225 H, X

NeeE26N5, 20D, FADMEZR EIE5~, UTohEKick )«

HZE G 2 AT - 726
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< RHZRHE G >

Ay Ty —k=70/30 (EE) OBRABELZFHAEL., chic) vafr=
BT, 2GR () v IBERE 15 EHE%) 2{ER L7, TA XA SAP100g
X LT, ZERGH 6.67g % A 7L — %o CRMEICEFZE L 72k, Btk b X HICE
WMCRAGLE, 0%k, AT VYL ADANy b BICETF T, EEICE»RZT 77T

VIR A N EEEC AN T 140°Cx60 ZrfEEVL 72,

.| REZMERIG

/ \ (U282 1.0%/SAP)
| )

\k Jf,f

19 FKIH4HE G
(HFT) SDP 7'a — " LAERK
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® 11 KEAUGEHTR OVITEZEA

RHEREE | REFES
U b

RkE(g/9) 33.2 21.8

{188 10.3psi 6.1 13.9
INE(g/9)

(HFT) SDP 7" u — S AR K
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IRITX Y, JTORIKEIL 33.2g/g 25 21.8g/g T TIKF L7225, WmiE T (0.3psi) T
DOWINEMNE, 6.1g/g 2> 13.9g/g T TR L 7z, RIMEEERITHE SNz SAP % 1.2

RGP LEROFHE 21T o728 25, HilkDoBsT > A LFRIZFED RW HREICR 5
LR TE S, 2D, BUODRW 2WET 37-0I121F, SAP OffKE
DHIEDLT, ME FRINED HLREMLETH L, £, RWIiTBLDICHHT 5

MR Blz2E, Py Fr—F, AV EFY— b, SATREY) OE Bz, )
DB ZIE ST 2 Y v MG, SAP &SV 7O LR, WIAN D Z Bl /5175 D SAP
FHEMEOa Y Fr—ARY) BREICL->TH RWHESZETEZ2EL, Th
EFCOHEL LR o T2, 5. BEMRESICRONZY Y TV 2flio T, K

WAL LTI LR 2URZHIET FETH 5,

WEICF A v Ay a2l F1F722 ) v PICSAP (Wi=0.1~0.2g) % F5ic7% % X 51 AR T, 0.3psid
FERBE 12005 XD ICEY 2 e 5, &EFEE(W)ZHE L 2%, B » o AMEKkEfHTs e
TEBZRAT—Y LICERTIEHEBEWC, ZoBSFEEW)ZHET %, fE FRINE (0.3ps) ZUT O

I bk 3, farE FIRINE (g/g) = (Ws—Wa2) /Wi
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TASTASAP TASTASAP
(FRELELL) (RELESHY)

2 B o
BiDA

20 TAXA SAP (RAZREEE) LHilEs o & OWRINARER D H B
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N8 (WURED) — ~ | N (UG, 2 0 fSHRIR)

“w/ B

21 FHRTHMLIZTAIRAZ A I SAP
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2) V¥ A4 70 BEFCCHET 72K TASRAREASAL 4 SAP DX R

(2) -1 VI A4 7 AEEREE L ZHEEIEIC ST 5 SAP OKA[FEAL

AKEXRTIER, EHFEARBEO%2 ) F A4 703 BB & 05 54 &2 2Bl 3

22t HHEICLTWS, ZoFTHITOAIL SAP X, V¥4 7 ABricka2 /T

5L EDKRERINL . fie < MOz L < 3 22D 5, AL

TIRANT BKEE AT SAP 13, DB EE R EM ICT 2720 ¢, BIXW)

)

DB RE TR AMER DB, 2072, SAPB Y A ZVLDOBRICHEL. K5 IC

i

PrEcZ s XoicTcEniE. V3 A 7 VRRICH D 5 AR ORISR T & 5, K3

T VI A 7 VEEE X — 7 —BUEGE T BRI S 2 B CiREt 21T o 72, RS 27

LT, MR DIRIE D 72 0 1T E 7 26l L0 2 B L kif 3~ 2 BRIC SAP 29/KICA[A

ftcE i, oA P SN 77 & DM & SAP DR RS 1T B L E X T,

RIS 2 ME L T TARA SAP ZWH L 2#R 2 U TRt KRt

B0, BUROMEEMACTTA LA SAP DBV (ki) %) <.

BRI T 5 2 L dbir oz, Gk, T oI LS 2 BET L, ALBRIR

DAL VA 2 D T A X — BRI A, FIEIC LI B B R A MRS

5%%@%50
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(2) -2 JERME L 3w igidakE

(2) -2-1 AofEaErgs R

e DWIATRER T L 722Kk TA S A SAP D443 fifallififs B & AT ISR 3
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JIS K 6953-1:2011 A oAREREER (=-F A L) [E5REE 60 BE (2023.12.6~2024.24) FiEHE]

15 FSsApP +)L0—A (G EHE)
100 120
—a—n=1 100 _—1
— Eu —a—= . i __,.,_-—""._-.- e
z : ; s 20 i o
—a—n= - L T ___J_,_-r e
.H ol H - ._.lr"*
= 2 B0 - .,__c-—-"'_'
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# #H a0 } —s—n=1
20 . o . an | en=2
~—t— o1 *-n=3
0 - 0 N
0 10 20 30 40 50 el 1] 10 20 30 40 50 [=0]
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# 60 BEOESERE
_ o BREE (%)
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nl n? n3 iy
A4 7 SAP 9.1 13.6 8.1 10
Ean—2 (FEEE) 109.2 78.5 96.0 95

23 oI () (LA W e ST FE i8S o HIE RS 5

(AT (—8) LAY BT TS o I E R 2 — B R



fERE LTiE, 60 HRF R TEDMRIEE D, BEE T2 6 7 A, 60% D450tk 1%
FETHY., SHOENROETIUFCE AR > L bRBEEPIEL 72, &
RC& o lAE LTk, OESMEABRTIC, 501506 DMK D501 it
T FICMEMEEPET L2 &, @V CMS oiE#E (DS) 23 450
RPEF L2 ED2HREZLNS,

Dic2wTid, WBLO2D Y H A I A TRCTOEEEZYINT 2 2 L 2EL
TW3 72D RIIAEETH 5, . @QVFRROEEIX, £ CE % DS % Rk
0 5MIEDD D, AR L7z D RINPERE DB 2> 51X DS IRV E L F

ZbNb7D, BLODOWINMER LMK 2 AlREMEDR H 2, BREEOHME, EAE L

il

WX PERE DN IE, SR OMGTRETH S, VI A 7V TREEHL T £ L2
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B, JEEE RS CMS Y v IBRIZ. BENTIIESBINYE LTl NTn 3
T, BEREN I AT ARATH B0 AR TR D TSR % % T R EHC

Rz entd, BEMiconWTCIIfERWEE 2 B,
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(2) 22 A F = ZRERRE R

SEREBICHER L2y 704 <~ 2REZHEL 72, FBREUTICRT,

A Fd~ AL 80% ZHER L., HEEZEMRL 72,
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INAFTABERE BHBERE

IAAA-231389 80% 20%

ASTM D6866-22 (C #2022 FDELL HEL

24 ANA A= 2B (KR & HTREFERT O HIERS )

(HFT)  (BR) i as Mt 2 AT o I i SR 2 — ko
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(3)  KTAZAHN A A SAP RIE IS

SRR, REECOMSE TRARY T2 2 L ICEBABE, $FEF vER 2

K CMS % HFESURHC EABR 2 M L 72,
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FHEH 1 2023 10 H30H (H) ~11 H2H (K)

EHNE : A F SAP » BET 2 7-00aBREhEL LT, XM A~=x1L Y
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25, CMS 23K 5 & JEIFE TG ES £ 5 3 5 & v ) Kl &

RN RSB AT N B HNCH B ZA TRICR > TL T WLER

AR R IC 7 4 — P32 2 eAEEL < (X 27), ¥—%BEMETE R

Pole, TOMREREAL, SEETICH R LS H L 2 TR D K

1}

GEMGERIR ORI, HERMT 5, REFH - StHE IS WORHT 2)
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soft cotton disposable insert
Colorful, reusable Compostable (wet ones only)
or flushable

diaper cover
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&7 gentle stretch
 For comfort around
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® 1CARHER

HifRgefF e LTiz, AT e L7z,

GRIIPIEE T
TAEALFRSAF SAP, FELE L TR ZFERAL 27 — 22wz, Z OWFEMEEHR
E - AERO CO2 B I T A F—hike L2, EEYHK CO2 DS B, N4

A= Ak 3RS L TR L 72,

[R—=27 4 ]
afediske (727 0 VB %R) SAP, JRMEIEFEE - £FER O cCO2 il Iz 2T A v F—H

ke L7z,

[ e B FE]

A PEBCRAFER 3 77 12030 FERFR) T OHITEE %2 " - 72,

£ 16 1T, 7 —RICEBITEAKTAZALEED SAP L EEFDO AL SAP ICDOWT %
NFNEH LR E2 RS, s, AL SAP 1B 5 GHG HEHHE ZIEFRIEHRTH

5 7=, FHEME(E 100 & LTl E L 72,
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F 16 BEREHAAL (F1t SAP 1 kg #H2Y4) 4720 @ GHG HEHE  (kg-CO2/BEREHL ELHK)

== 1 2 3 4 5 6 HAE
KAEHH 7% HAK BEFEA Tk (Fefi) 9% HK fifk SAP
CMS 1k AALTRAIE K PN AHRIEA] | LA

Wi B R B pE (RUEHLREER) SRR T HFAR

FEx x v —Hisk CO2 42.29 24.52 24.52 49.76 17.77 42.29 32.08
TR —Hk CO2 323.21 305.44 314.32 484.46 323.21 327.59 67.92
EIETEE) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
et 365.50 329.96 338.84 534.22 340.98 369.88 100.00
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#* 17 BUKCHVE - R

HH AR x5
BERE HLOL B OOKREE R T A ICHE | - WIEREO A (FRKE & frE T RN RE)
SAP A ELINE O Hll K A D FEM . BN D FoEA L
R R K - FEEER O FHE, FINE - FEEWFT. M ATREME D fifEsE
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- fth oD AR ] e
Kby - BETROMHRL - TEMAM & LT o TRREL
AP CMS - B 7 0 e 2 WEE - RS O FFAFIFMERE YA 5 & I
c AEIAER 7 v 2 2 ot
< N A A= AHK D FEMEL O IEH
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