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ESD: Application of AMS “C measurement to confirm utilization of sustainable
carbon instead of fossil carbon
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We have measured "*C concentration of plastic bag samples to confirm that the plastic bags
were produced from sustainable carbon, carbon contained in living plants, instead of fossil
carbon. Three plastic bags used for normal shopping of food carrier had descriptions on the
bag that they were produced from sustainable carbon in some amount. To check the amount of
carbon from recent plant remains, we have measured '“C concentrations of the plastic bag
samples. The '“C contents were consistent with the statements described on the bags. However,
8"C values of carbon from the bags were not consistent with the remarks. It was clearly
indicated that C3 plants were used instead of C4 plants to produce bags, contradictory to the

remarks on the bags that insists C4 plants were used.
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1. BC®»IC

R, SEIERGE T, S EBME (sustainable development: SD) D& Dt %
HIELTY VA ZNVFAEL2EBEREROGHER,. H5WEEROV A 7 ARBRIELN
T3, ESD (Education for Sustainable Development : $ift AJBERFAR D - D DHE) =
F A RN 2014 45 11 A 10~12 Bic4& T RBOEBSEE I CTHB S, Fis
ARERAELERIRYVEAAR I EI LT TETEY., £F0—®RELT, 77
AF o 2BOUV AL INERIC, BHEDARATEBENSELND ST AF v 7 B3EE
LTWa, BEEDPLER LT FAF v 73 B Sh T ZBIERE IR >Th,
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Wi, ZOBERFBEARRGRICL Y TOEBBIZRED, ZOTF72AF v 7 BR
NOEBESFAF v IBERAREVWS U A 70 e AREY LD, —F, BV
WERREZBRTELNERRENTL, SESFTEASR TERHICIIZBILRIRI
f1&&<. ZoARNBRORZENFBWLABRIHIES Z Lix. BRI & Tidhk
WV, HIER EZERTIRIBZ TEHRETHII VDI, T2bh, #HERERL
DRADED—-oL HEN D _BLRBZEOHEMEMHTEDITNE, 7IRF v 75
ORI, (bBARENLERIND TS IFAF v 7 DHEZNAZ T, B IZHAM
YL ONBTIFTAF v (RAFTFIFAFv 7)) 2AVWTREBEZ VA 70T
BLENEELEZOLNTWS, £0—#HE LT, BETIHEAEZE S KR RE
T 5E IMIRALl BERIRTVWIHE, (LAREITHLY Y ) A RRRBI R Tidh
<., BEEDNHLEGRLEBEBETLa—LEEOREE LTHWAEBLED LT
w3,

ERRE TR RV F LU OV VRPITIRIC, HYRBPLER L TEL
NRAFR) =F LU ZRABETRELERENGER LAEZEZHR LA DR
HoTEik, ZOXI% “FHRTERABOED” KFEHEL TR LWV EEERMS
MRz L ThENE, BEMERE M0 EAVTRIETAZLNTES, ZOE,
BHO L PHRP T I[N T, ZOBRFNEIToLOTHRET B,

2. {LEREFRORR LRALEHEDREORFRS DRV

{ERBRETHBAMN - FR - RAV A0 LBAHEY~DORBEROGTIBESED bR
TWBN, HFEORBERIIZEDL S RBEVEH B0 h, REITIE, BRERRFE C,
B LiitE 2R oRE UC B H B, HETHERSE 01X, HERA N L HERARA~ART
BEHFBROMEAIC L D KETCAERENR TV S, FHHE ARERR B & OBKIG
THEFBELN, ZOFFRERR AL RIS L T C BER SN S, IR E lem®
H0 1 HEIICH 2 BOEETERENTWS, BEHETHEZ 216, BEHEMY
AREE CEMMIT 5730+40 FF) 2B Z L., BARMICERSINIEEBELUEI TS
Bl nghn Go T, -IERICETET 5 “C OEBIIREMMICIEESE EEREBICH S,
bhAA. FHRMEOMEBIL LT, “C oEKICRE > ORMAKELD 5,
Fhe, BIRMERAERBIC, KV EFEL LEAKBERNOKLEEZRESBE IKITH
h, w3, 7N h=0 AOENR. KBOKBMERIG THEFRRELEL, ZohiE
FHRREFTOERRFRELRHLT C BERENT, BEBERESRE Lok
1962-1963 FEEIT I, RRHF B LRF D "C BT, BITREBRSHH I BHTOF
WO 2 U< T TN L (Huaetal 2013), KRFZEBERFBIX, XERICL VA
WCEESHh, ThE2RTIEMENIZIRVIAENS, - T, FlAE, BAERT
DRFIZIX, FRBROFMIEC TARFT ZBLREO “C BESTHESh, AK
DOERFIZ D, FBEREFRO "C BAEREINTWVW3, ZOBRBERTHEMNLE “Cco
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BEIXRORELESL, TORERLHRIABEOCERERCFASLTY
% (FRIZA. 2005, 2006),

RAEMBHO "CRE (Z 2Tk, BERE "c offfkicx+5 “CEFokE LTX
1) . BEIOEEH- THESKEREOLDE LT 110~100pMC, —JF, HH
RARUICHERE LR RFB D AR Sh AR 0 “C BEIX, “C OREHIM 5730 £T
HBHZ LD, BBICLYER2ICIEDPNTOpMC ¢ LTEVWY, Z I T, pMC (percent
modern carbon)l¥, RED UCREFRTHMDO—DTHD, BERALD “CRE (B
& 1950 £ “CIEIZHIY T 3) % 100.0% &5 & Xic, RaRklo “cEELXEh
W35k E LTU%TRT,

—F . RERFED C/PC licE BT 5 &, BBRFED CrC I (PCrChsampe) F.
TROKX (1) TRTILIZR->TWA,

8 C=[(*C/2C)uampe/ (°C/2Cppp — 1.0 ]X1000 (%), ==mmmmmmmm (1)

T I, PDB i Pee Dee Belemnite DEEEE CTREE D L 7 AL R D KAEOLET
HY, PCMC WOEEEL LTHVWLhE., ZOBRITHET HC OfEIEX, AMS
WL THESNEMETHY, BEZIZIFL1%ERELLNS.

RET ZBLRFEDICIXT-T~9% TH V. Z D ZBLRFHIIA R & v IS H
DIAENBBICH, RERYVA 7 NVDOENCEY, CIES (I Er="_2 7 HE
WX BRER) DEHMREPCE-25~-30%. & CATEWH Ny F=RTF v Z7HEKIZX
BRAR) OFEHR2C H-10~-15% % R T, C3 ML, 1T A YDARECEAR
8. C4HEHL. EREO—T, b, TV, ¥, $rUFE, Tra RO
BESCIEraRERBITONS, {EREREHT, C3HMEZREHC L TAR S
bOrEZOLND, R1IC, BAED ARSI REDOFELMELORKKE
EEB,

#=1 B4l {taRENCEENDIREDORNMEKL

IRFBDOFEM 3"C (P*¢c/0) Yo (Moo
A C3 M : -27% (FHME) " # BE: = 100pMC
-25~-30%a
C4 W : -12% (P-HME)
-10~-15%o
LR C3 1Y : -27% (FHHME) “C P - 0 pMC
-25~-30%o

3. M FTFIFRF v I7EB
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BIETI, VOROARHRRE L HiC, BAEEDEZREE LI L PEBRLTWS,

EHOLMBBIZ LEAIT,

1. ¥—7 WK, 72 (HEES : BP-1)

2. $—I K, V7R (BAEEE : BP-2)

3. AFF 474 MEE) (REFES : BP-3)

4. IINBR GAEHHR) FHEEE : P-CaCOs-1)
RETHBHPZIE YV — I AVKAETHE, VPV FEHEORS AR =F L% 10%
FERALER)=F Lo bffofu LVREFERA LTS EEHELTNS (R 2,BP-1,-2)
Eh.AFT 4 T4 MERDMO L PEITRE, EWHERE 70%E R LTWS (BP-3),
IBIT, HEHROTINERN TR, RBINLVTAIMBADRIFLU2EHALT
W3 (BAEZ74NVAMER) EFEELTWS (P-CaCOs-1) bDE RSk, £Z T,
INLDEEREZEFICEBELTWVENENEZRARD DI Mo RFRMEL (BC/C,
YeMck) #, #UF hu AMS#BEAWTHIE L.

4. RIEFNRLOZH FE

77 AF v 7 OREER, (-—-CHyCHpyCHp---) &2 TEY, REFERIIX 12/14
(=0.86)TH 5, HEKNERORBVEMTELLIICHEHREZ LY, REKTHESR
L7ch eHfR L, B e HICFRFICANERHR LT, FREFEZH L&,
% 900°C T 4 RIS L CASE L  EZEEECBERFBEFRL CEIR L (F
K 2006), AW FAF 7O, BIRENTZRBOR, REBEREER 2 ITRT,
REOENFTIZIE 100%TH D Z L Bl¥bh 5D, HIR L ZBBRFEL, ghsiod
ERAREHACTRBIT LTI I 774 VeEx Tk, 77774 b EBOREHERE
FAF @D T CRAEAOZ—F v e Lk,

#2 NAFFIRF v IREOS CHERCC BE

No. [RAEEE [BEER ORI =F L [8°C* “C B E [ Modern HEEE
Fa¥E Y HEIR| (%) (F“C) carbon @@ | (NUTA2-)
Eh’ Co, EEDEA
O B OB
(mgC) (%)
1 |BP-1 R U = | 3.0973.74mg | -27.4x1.0 | 0.1464 14.6:0.1% | 21746
F L | (82.6%) +0.0009
2 | BP-2 R U = | 3.53/4.10mg | 26.7+1.0 | 0.1109 | 11.120.1% | 21747
FLv | (86.1%) +0.0008
3 | BP-3 R U T | 3.053.65mg | -15.9+1.0 | 0.9245 92.4:03% | 21748
FL v | (86.1%) +0.0031
4 | P-CaCOs-1 | & U x| 3.00/346mg | -25.6=1.0 | 0.0059 0.59+0.02% | 22419
FlLv | (86.7%) +0.0002

*)  3"C=[(*C/*Csampie/ (*C/Chepp — 1.0 1x1000 (%),
I T, PDB iX Pee Dee Belemnite DT THREI LV 7 AL RARAENLATH
n, BoMc hoEREk L LTHVWHRS, Z08PCIE, AMSICL o THIEENIET

147



BEEXFIERRESHFHEREREE, XXVI,2015.03

HY, EETEFEL1 %L EHbLONS.

**) pMC (percent modern carbon)id, #BID “C BEEZRTEHAO—DOTH B, "CER
23 0 BP 2R 43 B BRI 0 C S 100.0% LT 5 & XiT, KA YClEErE
FNITHTHHE LT%TARY, 105.9pMC Tik, 3kl “C BEIix, “C 4R 0BP
KHYTAEERSO “CRELY b, 59%H\W\I & 2K T 5,

REDO/AET T 774 FREY 2 vB (UCREERAE, HOI ; TF 2003) 24
BLTR/ETSZ7 774 MZ2WT, AHBRFEOS V7 b VITEBERIVH £
WTHCERREZIToT. ¥ 7 baaidcit, “C. "CRUC BRlES S

(i 1999), FAHTE 2 AV TR bW RBRERAMAB L “C/C 2 V< RSy
BIOMEZITo0DL, BEO "CEBESEH LA (2, W 2001 ; i 2003).

5. RAFTFFRAF oD MCHERR
RAFTFAF o 720 CTHREENT "CRBERTCEEZR 2 ITTT,
RZYCEE FEEMWHRRERECE S a T35 e, B “CBE R (B X,

R = a RGBAEREY) + (1-a) RCATH) 2

ExkEND, ZIZ T, R(AMH0pMC, RERAMEM)S100 pMC (RFUZDOWTIL, &2
DEEZBROZE) THEIZ L6, REIMEZRETHIE, a OEBEETE S, 4
HORBHZDWT, “"CEBEOHBMREZR2ITRYT, £, B0 "CEEMS, B
AEYHRRBEOBIEG a BHEEIN TN,

BP-1,2 TiX, a=11~15%¢ 720, [ZEELEY OFETH D, BP-3 Tik, 0% & &
NTWEHR, EZBRIT 0% @2 THAEHRKRBATMEATHEZ LIRS, A
JREFEEIRDOREE AL 7 A TiE, R=0 pMC ThB I &2 bh, “C BEORERHEIIA
M THD, —F. BERBEAELSPCIzONTHRITB L, 88°C (FhoxE) =
~-12%0 (-10~-15%0), 8°C (Fil) =~-27%(-25~-30%)TH B Z &b, BEYF Y
FEMLRREINERIZF LN 0% FERENL TS EMhEHTHE, BP-1, 2D
CHEITLIDP LI FRADAICY T FTBERETHY . AEBTHAY LU FERE
ALTW3 LW RICEBRED L ZATHD,

BP-3 X, 8"°C fEA3-16%THVH, FETEESNERI=F LU THEZ BT
L&, CAHEHTHD FuEr I VBREEE LTHAVLBR TWA RSN B 5,

P-CaCOs-1 TiX, 8“CEHAS-26%TH B Z &2 b, AIRERED CaCO; (3"°C50%0)
PERAINTWALIREZELLNRZVEIERE LT, ¥ X 5 25830 CaCO, 23 30%
BAubnTnaorERlETIRETHA I,
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6. ¥¢®
TIRF v 7 W ORFBRMALABERE XOCRROMAR L FERER 3 ITF
—a—n BT@Jiﬁf.ﬁ;'f—iﬁi\ H)ﬁ%b)&fzor:o

K3 TIAF v 7 RLORFRAMKLERFR, BWROWIRLETER

e P E A R FFnA FEA
EZER dPC: -27.4, -26.7%0 HRRES 11~ [ PUFE:
P ruxEHEDNSLF | UC 14.620.1pMC 15%E £ - TV | 88C:-11%0
R =F L& 10%EH 11.120.1pMC %

Dz d7C: -15.9%o AR 70%

BAFN 4L RY=F | ¥C: 924203pMC | BE->TW3
L% 10%fE H

=3 INEELE 37C: -25.6%0 AKE : AR
REBRAI N T A 30%EA | C: 0.59x0.02pMC | “C:~0pMC 3"3C:~0%o
RYZFLy

(1) V¥4 (BP-1,BP-2) (B MR EHRD AL FRY F Lk 10%EEH)
* BP-1, BP2 {X, BRRFEZ 11~15%BESATHWD &, T 2HERIEL
i,

C LUBONC T 274%BETHA- LML, A THAF FUFEDR 1
~15%FRESE TV LiTE 2 H,

(2) Y& (BP3) (HAFAH BE) RI=F L 70%HEH)

- BP-3 13, BIURFEZ WO%BEFTA TV,

M EnEREMHORFRELTCIERaY, HEAVEYF P ERME
b= FTRHERE .
(3) T IWER (P-CaCOs-1) (REEHI N7 A 0BBADRY =F L)

WIS RO LT AORRICERIANES, I NERDSEC 53-25.6%0
THhAZ D, BNMBRARELIIZLONRD,

RIITH, R0 b 3BEERARLERTHB I b, "M FTTFAF >
7 OFIFIZEAL T, “C HIEOERMIZHE L, FREREOHSEROBANL L,
A%, TOFEICBTANEROELRBEARDEENDLEIATHAY,

S| ARk
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