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1. [XL®HIC

AEBHEDIZ BN TR ER AT o 7 BRI S A5 TR & JFUELE LG TR R OF FIE I IR 30, HE
AED JFEHZAE T2 2813 TERWD L JHIRAERE 68 L 72 BRI 82 IS 372708, £ DaHERO JFURHI f
AL, IEEPE k% BUSEFICHEIRE U CAPE RIS B QU EANHIBA LIS 252 1, 15 TR AR S HERE 278
BT D728 O E F IEE LT

FEBHFZE A 12 51T, FAIBTR, URIGIEEFUBHT WG TR IREHE, BRE/213 7 Vv AV B L 714,
P8 CHEHEIR O IR e VDN IR A SRR A, JROBE & OV TR KO R EMEBEK SIS
FNDVAIOTTAF 7 ETIHRNNERIBS TV, e, IBEMFZE®R S 13 5912 C, 2nbid7—I=
BTGRP H IR FT-IR) THRIEL 72825, DB A O—HITAR) 7 ae’Lw (BLF, PP) 0K
TF L (LAF, PE) LEERDFRIMBULART IV (LUF, ATV SRSz eniiEsSn Tz, —JF
T, HERRCEh Y DY) O 53 iR TR B D> DIZ B DA N TSRO IR A A fifesE C XD o 7o Z &G [AIREIC
EHEL TS,

AWFFETIL, BEREFIRR, T/KIGIR, LIRIGIEA AR L Cff F L7215 R IR R 2 U IS O JEEF I & Fi
DT TAFvIIZERL, ZNDE LRI E T 57D ORI ikE, TMRIMIE 8L E 2 HSH L
TZFT-IR (LA T, BEMAFT-IR) & FHV 8 E J7 ik Mt L, 1GIRAEE R OHERE D 7T 2F > 7 3 ARt A AL,
T IAF I OEARBULIGIENE EHEARZ TR A3 B AR L =D CTHRE T 5.

2. #PERVAHE

1) SHAREM

THURAEEE JFEHZ TAKVETR, LIRTGTE, TEGIEOWT I —2b LUTEE A H LI D) 16 &, HE
B 6 S (RS AMERE 3 A, IRSAHEIE 1 R, BBSAHERR 1 A, BSAHEIE 1 50 26 L7, R REH LR
WL TWDLOE A, 2 CHzE, Mfka Ehi I icE L.

2) /ARVEE

(1) fHIRAKME:. 7 X7 A~v—hy4—&—/32 TB-2NC

(2) Bkt PTFE BLA T VLo T v 4 — AV L& 10 pum, EAE 47 mm (HE R OWEEH), 90 mm
(VEvEH)

(3) ZANH—HAFRNE — EESE mm DT AT TR )—Liv—L&EMLIL, (2) DEL 47 mm DA
TV Ty NE— RSl ORE TRy UL AT BEZe S D% HA/EL T L 7.

U OPSTATEOE N BAROKPETY B R At & — B B2 2 AR B lekrr 42—
? PRSEATBUE N EMOKPETH & L it s 2 — IEETE L i A il
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(4) BIEAWMHTANVE =RV — TR Ty 7 A tiEfE 2.1 cm? (JIEH), 9.6 cm?, 43.0
cm? (e )

(5) TALL—HX:TRAUY av /IR RIA T AL —4% DAS-1

(6) Wen| A : TR ATy Ve WEAREY AT A% E VT-5000.5 L

(7) #8520 : HBAE 500 um

(8) EREAMREE : r=A A —LXFEKREAMEE LZ-LED-T, BT 23 AL F D= —ITHRHIL TITH
7-.

(9) FEIKRFEAMSE: ¥ =A FAMELI E5-600T, BRIV ZE=4—1Z(8) IZ[FIL

(10) PAMKEET P # N7 A7 : TUCSEN CMOS 17— A7 AT I Michrome 20

(11) 7=V IR Y6 FE R Thermo Fisher Scientific Nicolet iN10 MX, BERAM I i 25 &
L, MR MCT-A Metias (WA, IR FEEEM), ME, Y77 =7 OMNIC Picta. 25T (LIF,
ATR) #£ClZ Thermo Fisher Scientific Ge Tip ATR ZUAX /L& . FiREIL Q) DA TV T — F3%5
L<IZ Thermo Fisher Scientific BaF, D724 /v | TI{To77.

3) HEFORH

(1) 7k :flikBbEEERE (HAIUAR T Elix Advantage 5) & FVWCREHLL 72 JIS K 0557 (ZH7E 5 A3 DK

(2) EEE{b/KSE IS K 8230 (ZHLE T DRHkERIE (& L7 A /L ARG HMISE)

(3) 0.5 mol/L Fitha#k (1) ¥R : IS K 8978 |ZHIE T~ HMitlesk (1) LT Rttt (F L7 ALV LF
JeAtEE) 139 mg A7k 1 mL IS L, 0.5 mol/L DRk LIz, (FHEFHER)

(4) 2 mol/lL Mkt A E4J8NEM (B L7 AL LRDEHEE) 40 mL (2/KZMZT 200 mL &L, 2
mol/L DR ELT-.

(5) HEWK: IO NI A BekatdE (8 L7 AL 2FEH%E) 40 g 12K 40 mL 2Nz TRAL, HER
1.6 DEKELT.

(6) RUVAL T AT U NID I L E B ¥yR4 1~ (SOMETU)

4) AIREREZERUERE, MEHEOREH

TIAF I DG ITIEITEREEE K0T, WD T FAF 7 T DITART A0 | EHOWRETG Ye i
% 45 ChD GESAMP LVHREF T TAF v I 3T D HARTAL VPRI S TODIED, [RICIEESR, T
IKFDTTAF I 53 H FFIEDOHENSIVTNDD, R SR ELT T Rk, 4ENE, BLEo k57
W, W, FARFESEOTIAF I O FEELTARSNTODELO D EREIZRO (1)~ (T) D&
FYRTER T 15 K OBLES, IE HIEO B EIT 7.

(1) W LAKRNBEFIEO R
BEHRY 25812, BARR FT-IR Z W82, JE, @z aTeeL 4570 b/l B &2 MatL, o iiko
WEAE{ToTz.

(2) 7= NABIZIDE Y o RIEED BT
M S AT B 1L LT, PKEEZ DM C7 = BAERIVBRS'D: Was, LIZULIET AT
U 5HECH RN IV B TOBBIR B 10 1), SEIREE( T
fli FHL7= 0.5 mol/L Fitegk (1) ¥k & OF 2 mol/L ¥Efe dFRfL )71k 2. 3) HAEZFOHE Q) LR
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L7=EB0THY, R T EERICTEEH L.

UBE DRra

B 1 g (SRR L KR ZIRINL721%, 0.5 mol/L fiifidk (11) Fik #9 200 pL Z¥INL7-. FEE 0
PNTIRDIRES, 60 °CLL T OTEIRAKAE TINEALTZ. Syt T1%, kA4 HR O DL L UBLLR,
WEDWF LD, WIEAE#ENT 2 mol/L MR IZ LDV 21T LR DR EE21T 7.

(3) EEFRFLIZ LA AW R DR
MAELOHRED T, HOWMLENDO~A7aTTAT 7 53 BHICEEFRAELE VTV ZEnh, 2o
Ea BB A2 VTR WL DR ZAT > 72, N2 RSV TV D EESR ADBEAIT
HY, U7 AERA] & O 513k D LBV THH.
it L 7 AL ER 5]
SARAYA 8 LR ETRHH T — I Ay
[#ELLC, TarT—, US—F¥, v LF7—F, 7I5—FE 5.
JVER 5 1
FRURE 1 g ICIBER LKA 20 ML ZTRINL, FEIEDFE00ITR0IKEE 60 ‘CLL T OTEIR A THEAL7-.
SIIRAE T %, BIKME PTFE AL T LT 4B — (LT, ATV 72 —) IRABE R L b D%
BB —IZ AR, BERVEAIK 20 mL ZUShIL, AT Lo 74— BB TOEIRET-% 5 BIEE#
BLIZ. ZO%EESEEZITVD, KRB A T LT v F— BT LT 500 pm Al O alkl 4 SRR
B CTBIEELT-.

(4) FEEESBESTEORG
BEHY Tl gL K FE 2 O CTRE D fEEATo721%, TOREWE BERBZEL QWR, TORETTIA
Fo 7 LIS DRSS DI 2 IRIEL T2, D740, FIAF v 72 K0 BhRINCBIEE, JIET
DIz, TTAT v CHREY O EOBWEFRI T E B EO KRG E To2.
BEASBEO FIEELT, 2RV FiEEE — I —E W HiED 2 FEEOMR
MEfTot. W E AW FIETRER OHARTA V%, B — I —% A= F ki
BHOFIED 2BEI T

B i AV AWaR i

Figl OISy Fa—T2oRE, Fa—THNEn—7—I7 7T B8
B To. SR ISR LI BB AL T LY T LS — AL, R ANTCE S
— N —=HNICANTA T LU TANE—FBOBRW T ZIRE %, TOwiRER -}
W LIAATE. SO B ARG TR > Car ZIr—3ar N ENIDHICL TR
REFFE LTz, BB, DBENE T LED, Ta—7 O FIIFwmEENTRr—
T—=IT T EIN, WIRO TR Z ST CorbiEel Tl a1k, FEE
SFDOBIFINICTE LT, Fa—T FTOE—h—2 ANEZ, RO LBy % i H
S, HBITIFO ENBKTHRVIAATL.

Fig.1 Density separation using funnel
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E—h—% M Bk

ISR 2 W FIEEFRICL, iR IR LB a2 A T Lo 7 v 2 — L, IERE Ao
——PNIZBL AN TIRVIBE 21, #E L. RELRNES, SBERTE T LD, RlEDE LR
BIOE — 7 — I 7. BERIZEF00T ORI O EUEHEBIA E o e IV TERELL, BiAE Ry R
FORE72RBHIE U2 AWV CTRRELT=.

(5) FLEHIEROMRTT
HEEEL TRV Z T AT BT NIT A (BLT, SPT) IR E I T RIY AERIK D 2 FIEZ BT L7z.

(6) BLETTIEDO RS
ATALERAAT > 73Uk 2 2 TR, IEICH WD LB O BERDNE R BRIERNEEL o770, B,
HE AREIEORFEAT 7. REFICE END T TAT v T OEBEME T 522 BIEL, AT L7
ANF— BIHET L 8ZE6 T 720, =D —ICHESEHR O EMEETEL, KERMLT—ERE
L, I IR EERFIL.

(7) MIE 7LD
HBHZ 500 pm OS5 EITFR-72308E (500 upm LU EDFEL) K AT L7 v B — EICHifELTZ
500 um ARl OFEFHENZIUT DN T, B FT-IR CORIE HIEORGT AT 7.

3. HBRRUBE

1) FIRESERUVERE, AEAEORE

(1) EER LK FLIE T EORET

ST T 2806, A EIHWDRBIEA BB EE —EITATOZENTE, »ollg, WE, @il
Fy7e LT 1 g EL. B LK FITREN T RITIRDE (K 20 mL) Z RN, F1aRFEen T2k
B TEIRKAE TINEL (60 °CLATF) L, VAN BRI ELE T EZITo72. IEUREEX, 60 °CLL LTI
TIAF Y PIESN AN DS DY 728, 60°CLL FELiz. FIan7alies Th A+ (B
WFEDEE) ThHIUE, BEMEKFEEZ R L CELIIHMRLTZ. OB, SERSHfESNLDOE T80, A%
— T AW ZRE I bRl LTz, (Fig.2)

1. Analytical sample 1 g 2. Add hydrogen peroxide

Fig.2 Digestion
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3. Heating in a constant temperature water bath 4. Continue digesting until finish to foaming

under 60 °C (If digest was insufficient, add more Hydrogen
peroxide)

Fig.2 (Continue) Digestion

(2) 7= NABIZLDA BN 3 RARHE D RRFS

B DS AR+ 5 1EE LT, HEKERZ O TSN TWE 7 2 hi! WA RELT-.

AR ATRINLT- B ORET-1X Fig3 ©LBVTHY, 0.5 mol/L FiEEEk (1) IREOEIMILY, @ik
R DHD 3R E L Tor i BRARTE 1% DG 73 fR BOS D 8L D 2L 2 iR LT, £z, EL PP KX
PE @ 2 FIADO T T7AF w7 & AW, BEMK FT-IR (ZXOARMHE, WE LK RO ORI, @is bk
72U NAER FIWERTLERD 3 FIERIC LA % D AT MU A T T2 25, BRI F1EIZ LD A
RIMLASOEBIT DTN L5757, (Fig.4)

LA EXY, 7= b BOSETZIEE R O G 3 TIEL L TR THDO LRI L.

k [ £
2. Cleaning by 2 mol/L Hydrochloric acid 3. After cleaning sample
Brown precipitation generates in instrument Precipitation was removed

Fig.3 Digestion by Fenton reaction
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20 ‘PP ’m Unprocessed
Hydrogen peroxide
| —— Fenton Reaction

Absorbance

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (em=1
200 PE \ — Unprocessed
" —— Hydrogen peroxide
» —— Fenton Reaction

Absorbance

Wavenumbers (em-1)

Conditions follow Transmission mode in Table 2
Fig.4 Comparison of infrared absorption spectrum between different preprocessing

(3) BRI L DA Iy RO

IMELOHRED T, HOWLENDO~Y AT TAT v 7 3SR LR Z DTN =2 enn, i
SN TWDEESR ADTEAIE W CTILEZTT, AN A T LT g H— FICHISE LT 500 um Al D
kA FERBAMEE CRIZE LTz,

fE R ZOMBR S IETIIA NSO AR T A LT TE R o7, IEBHC G SRS AT Lo
—ZNRETHY, AL -BERERIT LT — P E TN TWALOD, T ELTRATEEND
RO RII AR ATRE T o7z, FIEDLY ORRFLT, MR LEII AW ORLDLW Mk E R 52 8%
HIEL TR, M-SR & 13 RSN ED ZE D, HEAE & OGRS 0 1O 12l
W Frin <& ENDEBHIITE S /2N 2 e o7z,

Fig.5 (2, MEEFOEER LB OB O RRBMBE T E L2 R 3. P DIRAFEL TODRE 23 R T
Ey
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e

Sludge fertilizer 2 with enzyme trearment (X 25) Plant tissue could be confirmed (x400)

Fig.5 After treatment of Enzyme treatment (picture of stereoscopic microscope)

(4) HHEEOWE

FeEEEL T SPT IR E LT N U LB D 2 FRFEZ T LTz, TN E D R EIT SPT #HE T 3.1
1IN AERIT 1.8 RETHL. EHLOLMETHY, BlEMICHBEO W 2R LTz, A
HIE OB FEREIY K ORI R AL O - MHER A FE Y 2 2B\, RERTTAF v/ O EA Table |
ZREHLTZDS, ZDZ BT DITIZE LT NID AR O KHE T4y Ths. £/, SPT I THD
ZEmb, BENETTAF I 53T CIRK WD TR IR 222 XL N o 2R E VWb 2 ek L
7.

HEIE, BREEE DHART ALY, GESAMP DI~ A/ 0T TAF v I BE=H) T DI DHART AL
DEDOHIRBIEEL T 1.6 FRE L.

HE D BEOHAEAIBINL /22T, Fig.6 (T3 BAMEEBLEIRE R D I L L OIHMEM DIV ERD L, Bl
BERR G\ TIroTz.

Table 1 Specific gravity of major plastics

material density (g/cm®)
Low density polyethylene (LDPE) 0.91 ~ 0.93?
High density polyethylene (HDPE) 0.94 ~ 0.96%

Polypropylene (PP) 0.90 ~ 0.91”
Polystyrene (PS) 1.05 ~ 1.07%
Polyester (PET) 1.38"

Acrylic resin 1.14 ~ 117"
Acrylonitrile 0.8060”
Polyurethane (PU) 1.0 ~ 1.3V
Polyvinyl chloride (PVC) 1.39"

Nylon 1.14"

a) See Ref number 19
b) See Ref number 20
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Fig.6  Comparison of contaminants with or without density separation

(picture of stereoscopic microscope, X25)

(5) FLEESYEETIEDORE

LB EED TIEL LT, IR AW ke = — 2 AW Gk 2 FEOBRREITo. Wb E
W FIEIFBREEE OTARTA L V%, = —& AW FIEIZR RO HIEP 255477,

WSR2 AW FEE R LTERE R, FIGRBHIRE AR ENRIS D56, KF Lo 2 [E B
WD T E-THRY, WD FIg s LR e WgG &btz —F, BE—h—Z2 AW FIETI, BE
AR DR T ORI EUBHIBNA L~ M W TERIRL, BlAE ~y b S L R EZ2RFEHISCEZ VLT
I 2 OMEHEICLY, B2 LT EBED LT EN KT L0, TGIRIEREA M D2V ER Tiie
— I —EHOTHEGBEZITHIZENETIEE 2 b,

YL LD, ESBEOBAEEZ R DL ELT (Fig.7) . & T, BIEAmaa W CREmE
FKTEFL DDA T L TN —ITHE LT, AT L TN —%, By MEE W TEIE TN
LRI 50 mL &2 ANTZE— I — N T IR TRBME TR IEEL, AT L7 L Z— TR
Wz BREHZERWT, R bk R LI T NT LIRS T D5 LE TSI IY, KA miRe/eoTle. %
D E T TATF v IR FREVENR B DT, LT N T AR OEEIIAREL, B fif OWIE A OFE
IERBHE K RSB L TNBEE T NID AR ZTRINUTZ . B — I — 2RI, 3B+
LTINS 2B LT, BB A A, SEAE — I — DR LR 25225 BT 2 F CHIRFf ~1
H & E L CHEGEEZ T o7, AT L T2 =B B HID UG A, X E RN TR
(2725580, B — % E eI IR L CTIRDZE TS 7. srBESE T#, IR B ORED %, B
IAE Ry NMEZ W THIOE — I —IZEEL, K TR 50 mL EUT-. MiD72iilEwide — o — OBRER I D
KT, FEEL CTERIRET T,
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1. Vacuum filtration

3. After mixing 4. Leave to stand until solution become clear

5. Transfer all floating solids
in the beaker to another beaker

using komagome pipette etc.

6. Add water up to 50 mL

Fig.7 Density separation
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6) BIZEHIEOMET

e EAYBE TR DN 3B A A TR M O E I VA E, Fig.9 DI O BN 3SR 0EREA N
LIpoT-Tow, Bl K OIE FRBHREORFZITV, LFDLBVELT- (Fig.8) .

AHEDI D, 500 pm L EORESOEDIIE By METHRW BIFHZENFRETH 7. ZNHIESDUVy
T THEIBRW TR S v — L 2 TP AR, 60 °CLL T DRz CRBES TG B 1 & VSRR B EE 4 H
WTBIE A Tz,

500 pm REHOHL O, FLEZBEERIZKT 50 mL EL7REIRVIEE T, 725 _XGRENR I #d 2k
BRICLRDD, AT LT A — BT LT L& ITRRID AR B 2B EIIC— E &/ L TAHi
Lz, ZOBEO IENE, IEHI KD LB BER OB RN REER D7D ENEFUTL L TIT-72. Table
3TRLIZERY, AL 0.5 mL~50 mL L7z, AT Lo vz — B L7 B R & OVEIRER
A W CBIE A T o7,

Sieved by a sieve

o with a opening of 500 um

Sample that size is

less than 500 um

After filtration
Sample is on surface of membrane filter (PTFE)
1. Sieving, vacuum filtration

Fractionating sample as needed

‘*

2-1. Collect sample on a sieve 2-2. Set a membrane filter to folder and desiccate it

Fig.8 Observation and measurement
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3. visual assess and observation 4. Measurement by Microscopy FT-IR (u-FT-IR)

by stereoscopic microscope

Fig.8 (Continue) Observation and measurement

[r— m - e wr
qlmm' . & | lﬂ'lm )/ ‘

L .

Sludge fertilizer 2 50 mL/50 mL Sludge fertilizer 2 5 mL/50 mL

Sample piles up and difficult to observation and There are little overlap of sample, so it is easier to
measurement observation and measurement

Fig.9 Sample quantity on membrane filter (PTFE) (picture of stereoscopic microscope, x25)

(7) WEFHIEOKF

HBHZ 500 pm OS5 BT S72308 (500 um L EOFEN) K AT L7 v b — EICHfEL
500 um AR OFEHENZIUT DN T, B FT-IR COMRIE FIEOMF AT 7.

500 um LA EDOFEHZOWTIL, BEEEBLZRAITV, TIAF w7 THHZENDNIRE N H -T2
A, BBy METHRW BIF T ATR IELLITEREZ W TREAZTTo72. 500 pm A OFEHZ DT
X, BEO KM AW Ty ZHIE (2 R0E) 21T o7, ATRIEIZED vy B ZRIEDREBIT 72
M, ATV TgNS— EOBEE R ERESTDER, HIEZRDOL X5y (Ge ZVAS)LV) SBEITHERIC, 3
BHZEZEL, Ge ZUAZ NV DEIZHIEF A DOREIDFE LI EEBEIL CLEIE W ST BN L7290, Z
DOIFEFTHN 2N LT,

72%5, A LT2IE S Table 2 DEFD THD.
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Table 2 Example of condition of u-FT-IR

Categories Measuring method
Mode Transmission ATR (Attenuated Total Reflectance)
Ditector MCT (Mercury Cadmium Telluride) MCT
Spectral resolution 8 cm™ 8cm?
Cumulative number 64 times 64 times
Spectral range 4000 cm™*~650 cm’™ 4000 cm™*~650 cm’™

FEFTIXEARS FT-IR I INDTA T TV DR K AT MUVIBRIZE D BRI 21T ~72. AT L
TUNE— LT TEERAT ST 5EBE, AT Lo 74 E—DFRA I (1200 cmt Bi%) % Fig.
10 DISNTT TV ELTHIBRLIZR T4 7 TV B &I T 1.

— l

ol o5

ol o.00f

o5

. ocol
s sol g

H 5 ossl
§ 2ol &

= = 0501

200

ui 040!

1 oasi

0.5 = |~ a.30]

00! o.25:

o5t o.20]

500 4000 3500 3000 2500 2000 1500 0 5
Wavenumbers (am-1)

Wavenumbers Com-1)

Left figure : Infrared absorption spectrum of sample + membrane filter (PTFE)
Right figure : Blank the region that infrared absorption spectrum of membrane filter (PTFE) (D) exists.

Fig.10  Processing of infrared absorption spectrum
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VL EOBEINE LIS EZ, S EDT-O DT EZ RO EBVELTZ (Scheme 1) .

lg
Analytical sample

200 mL ~ 300 mL tall beaker

|HAbout 20 mL of hydrogen peroxide

Digestion

Filtering 1

«<—Shaking

Density separation

After density separation

Sieving

Solids that 500 pm or more

Desiccation

Dryer
Under 60°C

Filtering 2

Desiccation

Observation, Measurement

Digest sample using Constant Temperature Water Bath under 60 °C
(no stirring)

If difficult to get reaction, add about 200 pL of 0.5 mol/L Iron(II)
Sulfate Heptahydrate to promote digestion

Hydrophilic membrane filter (PTFE)
Washing with hydrochloric acid (2 mol/L) after add 0.5 mol/L Iron(Il)
Sulfate Heptahydrate

<—About 50 mL of sodium iodide solution ( 40 g/40mL, density is about 1.6 )

Few hours~one day

Transfer all floating solids in the beaker to another beaker using
komagome pipette and add water up to 50 mL

Sieved by a sieve with a sieve opening of 500 um
Fractionating sample as needed

Solids that less than 500 pum

Hydrophilic membrane filter (PTFE)

Natural drying

Visual observation, Stereo microscope, p-FT-IR

Scheme 1 Flow sheet for identification fertilizer by u-FT-IR

(8) WK FT-IR 747 ZUDHEFE

AEAERCIE, Figll OEEFEMBIGE TR L7, B IZSEWIEROWEP BB S, £
7z, FRCURIBIEZR ST IEEICIE, Fig.s TRLEES72, REIZEAHVMEHE, EEWEROWE D%
BRAL T, 2K FT-IR THIEL TIA 77U ET5HE, Fig.12 DA MV IR T 280
RVZF L AZIEFITEORERAGOILD. Lo, RIS <BLAIRZ B R bh, SHITHIR$ 54 4H
WIS K ALE B DD OB AOLNTZZEND, ZIOITEY ThHAHEHERIL 72, Bk % 223k &2 i 7695
2, ZOBEEWERYE DA CH LD AT IDBMELNE DR LT AL, ZhboHRIE7R
LERERI DT F AT ZBE O FHRE RPN FERRERE R > TLEIR—N DR BT,

F72, HIROLIEFR /R E TELLBIL LT TAT 7 D AT MUIHILRTOS D TR B D55
Asd-o7= (Fig.13).
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VL B2 ER, A RIIA Y70 85 ML U1 PE 72 EREEHIIR AL DB X HIHH DR HER
AERFHIZIRAL TOzb0 120 BERIZE IS OWT, B FT-IR ICTHEL, 187 AT MV ETA7 ZUIZIEN
TOZETIAT TVEPLTET DL WO EHI L.

-

Yellow, thin object in fertilizer The observed tissue seemed like stomata.

Its spectrum resembles to PE’s (picture of stereoscopic microscope, x400)

(picture of stereoscopic microscope, X45)

Fig.11 Plant in fertilizer (picture of stereoscopic microscope)

R weeo meda [ Tamdg T s |7 el

PE

-----

oag
o.3F ;\'
1 . K ﬂ e, L
o0 , \ - Ca
AL E .mu-u?‘r T S ? ||n{‘ 163050 1‘ T

Conditions follow Transmission mode in Table 2

Some of spectrum peak position of Plant and PE ( f) are corresponding and there is a risk of leading wrong decision

Fig.12 Comparison of infrared absorption spectrum between plant (Fig.11) and PE
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1.60-

150_? — PP deteriorated

1.40-5 — PP not deteriorated
1.30-5
1.20-5
1.10-%
100
090

Absorba nce

080!
0.70:
0.60¢
050:

0.401 \

O-H

0.30=

0.20° ﬁ ﬁ

0.10%

ooo;

4000 3500 3000 2800 2000 18500 1000 500
Wawvenumbers {cm—1)

Conditions follow Transmission mode in Table 2
Some of spectrum peak position are changed (some peaksﬁare appeared)
Fig.13 Change of infrared absorption spectrum of PP by degradation

2) ERHTHONIZHHIZONT
(1) FHRBAMEEBIZ

48] Schemel (ZXVFREIORTILERZATY Y, FRBAMEEE VTR AT 572225, TKRIBIE, LRIGTE
(FHEHEPE K DALBRIZ LV AE U DIETR) 2 FEURHIE I L7295 TR AREHTREHER, Wk, 7 v 200k, BRIRE D
WIENRZARAL TODIEN MRS, ZRDOIREFCIE, #Ex RTERE, t, RESDIRAM B —DDH
TIVRTRIEL Tz, FARTGTR, LIRIGIEIR, FEEHEYE KOG K2 AL B TR DRI AT 5.
WG OWENKF O T FZATF v 71%, IR TIGIRICBAT T2 TR LD T TAF v 7R EDT
DA, MBIk l, ZORRERIIFENO FRUERS 5 & Ao FJfEC, 100 pm~1 mm T 99.6 %,
10 um ~100 pm T 76.3 % TH - EMESNTRY, OB CRAETHERIZTT TAT v 24L&
FERHON TG, 2, FABRHOFIAF v OFEEH|ZH -7~ Koyuncuoglu B2 DLE 2—H T
1%, 20 HFOFEFHIZ LI THHMER, WK, 710K, BRIREDIR AT FAF v 7 M RSN &4
S TNA.

TGTRIEERE L C L3V Ve (LGP KBRS CAULIGIR) O B4 f FHLTEIGIRIEENCI, IR A O, T
REOFHIZ L OV 7 N TR~ TH o7,

— 05, PR TIX T TAT 7 T DL A O BT 72, ERLKE THMRL E N2 o T K &R
Z bz,

LU D SR BEMEBEBL L O A Fig.14 (3. (GIRIERHTIZE H 3515 ORI A FLHIL 7. /KT 50
mL ELT2ZD, ATV TN —~ LI IEE G ORLE. f53RITR TR 25 5 Tz L T
5.
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Sludge fertilizer] (Human waste sludge) Sludge fertilize.rZ (Human waste sludge,
0.5 mL/50 mL Industrial sludge) 5 mL /50 mL

f—
1 mim

BN
Sludge fertilizer 3 (Human waste sludge) ‘ Sludge fertilizer 4 (Sewage sludge, Industrial sludge,
5 mL /50 mL Human waste sludge) 5 mL /50 mL

| |
1 mm

Sludge fertilizer 5 (Industrial sludge) 10 mL /50 mL

Fig.14 Sample after pre-processing (picture of stereoscopic microscope, x25)
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e Ay
Sludge fertlllzer 7 (Industrial sludge) 10 mL /50 mL

Compost 1 (Cattle manure) 25 mL /50 mL Compost 2 (Plg manure) 50 mL /50 mL

Compost 3 (Poultry manure) 50 mL /50 mL Compost 4 (Horse manure) 5 mL /50 mL

Fig.14(Continue) Sample after pre-processing (picture of stereoscopic microscope, X25)

(2) BAM FT-IR Z H 7= E G 5
BONTZREHZOWT, KK 1 g HT20V DT TAF w7 HEEE S % R U745 % Table 3124, 3k
A%, TOKIGTR, URIGIRZ AN L7z TR IEEHEISFO 1, 15IREEIE L CLEB RO A2 LT
JEEHEITO ), HEARIXICO &L,
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BIEEFTIL, Fig.15 DI, AT L7 V4 — FIZHBIRICHIEE LT 500 pm K OEHZ W T,
Z DM ORI 3 AT, PRI 3 EFTOEE 6 ATEL, ZHBIZOWTH 0.3 em MU O ffE N Ok 7 i
15 (MIESRARE Table 2 D&30) Z W Tyt s 7 (Z ) MIE L. MIEREHIRILAFBLZ 25 um 2L |
DHLDOELTHIEER B RELT.

%72, 500 um L LDV T AZONT, 8. 1) (7)) DEBVEEITTAER T TAT v 7 ChoTo 51,
[k q ety RSN B

BRI T OB THS. 7235, S RIOEHOFE I, #IEHRTAELDLFEERLOFBEDKRFHIHE
L T2, FI2alEt O —EO A OREFRE R THH-0, HEIIHEEM THS.

Estimated amount of plastics in fertilizer (pieces/g)
=1{(5/6S’) XN X (50/V) }+{N’> X (50/V) }

S :Area that sample was filtered on membrane filter
2.1 cm? (Effective filter area of filter holder)
S’ :Area of individual measuring spot
0.3cm X 0.3 cm =0.09 cm?
+6S’ :Sum of area of 6 measuring spots
0.09 X6 = 0.54 cm?
-N :Estimated total amount of plastics of 6 measuring spots  Fig.15 Example of measurement points

0.3 cm square

N’ : Amount of plastics of 500 um or larger
-V :Aliquot (floating solids of specific gravity liquid in 50 mL of solution)

Table 3 (20, JIE & T CHERSNIZ T T AT v/ DR L OFEE G ORUEZ. ML, AL
T2 FT-IR OTA 7 VR CIRb okl A el LTz, £/, HIEEREHZ W2 REHZ DWT, 3
I IVARITIHIROAE RGN R0, ZDOEIGHRL.

UIRIGIR, FAKIGIRZJFEHZ A WIZIGIRIEEHZSWT, IBE 1 g TOTTAF v 7 HEEEEIL 1361~
31111 A CH 7. FRBMBEHLEICB O THRAD O ASCTAR DR 2 THHZ LM A THRINZAS, BE FT-
IR CHIE LA SR, EOMEIHIL 5~21 R E CTholz. IR ADZL -T2 7 TATF 7 OFESEIL PP, PE,
RI=FL T 77X —RELTF, PET), RUAFL U (LLF, PS), 727Ua=R))L+ AF L« T 7L ERT A
FIEAW (LLF, ASA), 727Un=RILTE T ZF LB AR (LLF, ABS), AF L AZ YL —RT
BT AF L ILEA R (LT, MBS), 727Va=R, RYZA7 /L (LA, PEs), AU LZ2 (BLF,
PU) & Th-oTz.

THIRIEEIE LC TEIBIED A% W IREFCIE, 7 IAF v 7 H#EEEEUL, 68~3889 HTh-o7z. F7z,
ZOFEFENE 1~5 FERRE Ch ol 7 IAFT v/ OFEFAIL PS, PP, PE, PET % Th-o7-.

HEAE I, HEE T T AT w78 50% 19~233 il ChhoT=. Fio, TOREEIT 1~3 FHREE Th-o7z. 7
T AT OFEFAIT PP, PE, PS, PU & Th -7z,
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F7z, Table 3 DIEE}L 1 g HOHEEEB AT, BIEESIT T TATF v 7 RSN 7 vy NUTZ X %
Fig.16 (2" 7.

TFARIGVE, URIGIRZ FBEHZ WG IR IR E 2 B D REEH T, RENITHF O SHRETHITHIEMN
TEIz. TARIBIE, LRIGIRAFEAEHZ A WZIHIEAREHZ DWT, A RIBIESI 7 TATF v 7 OFEFEITE
K& s HEL ETHY, HEEMEIT 2 TORENT 1000 fEH/g LLETH 7.

THIRIERIE U C T 275 IR O e FA L7275 VRN, SERBAMEE CRIZR LIRS R FEE, IRATE T T
T ORI D 7o <R H— ) THLRHEN R o7, HEEMEE DL OBRECIX, 1 RO IATF Y
I DIHPEEIRANL TN,

HEARIE, HEEEEG FEEE R D722 R Cdh o7, Shengwei 522250, HEIECHREE IEEN D7 T AF
Y ZEEITOWT, TE 22 M, 102 FEOAENEE T O~ A 7a 7 TAFy ZPEORER, OB
0~2550 fiil/ kg T oToEMENIILTND. ZIUTA EISGHIZ WG ED 1 g HICHE T DL/ KT
2.5 L7205 DK 233 HEVOFEREREL B2 72728, Shengwei HOFFE TIEHI IR 5% 0.1 mm~5
mm O TAF 7 E LTSI BIEERD V7L, AEIOBEE 25 pm LU EA2 R U7 RE T HLAED
HELTEEBZ LS.

100000
SF3: 31111
*
= SF11: 11472 SF8: 9917
3 10000 * SF2:5999 @
3 13: 3889 ‘
2 14: 3477 * SF1: 3510
SN
g SF5: 2139 SF4: 1819 .
B SF7: 1450 ‘ °
) . SFO: 1944 § 5F10: 1594
Qa 1000 SF6: 1361
= 11: 389
3 |
g C3:233
< 12: 194
3 -
‘g 100 C5:78 (C4:78 15:68
E C6:39 C1:39
C2:19
Label Sample : Estimated amount of plastics in fertilizer (pieces/g)
10
0 5 10 15 20

The number of kind of plastics that observed in this research

Fig.16 Result of estimated amount and number of kind of plastics in fertilizers
(The points in the figure are Table 3)

WIS, IEEE 1 g T TAF w7 HEE ARSI, 15IE0 i EIS 287y h L2 X% Fig.17 (25
T BROMAEIGIE, Table 3 HOIGIRMEHEIA (%) OE B ITRLIEAGIROME RIS 22 L iz

fEH L.
Fig.17 &Y, 7 IR F 7 feE @5 L5 TR B S BN AN~ T=Z 800, HEEEETI5 IR
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FIEDOZFITILT, NIV RARHEEZ 2N,

& SF3: 31111
F11: 114
10000 2 ML N2 @ 5F8: 9917
& SF2; 5999
~~
%" 13: 3889 & SFL: 3510
S 3877 SF5: 2139
= SF9: 1944
N |
= sra- 10 i SF10: 1594
2 SF7: 1405
2 1000 SF6; 1361
o
Gy
]
=
3 W 11 389
g
® C3: 233
3 W 2 194
<
=
@ 100
s}
® Ca: 78 .
Cs: 78 Wis: 68
® C1: 3%
C6: 39
® C2: 19
Label Sample : Estimated amount of plastics in fertilizer (pieces/g)
10
0 20 40 60 80 100 120

Use rate of sludge in fertilizer (%)

Fig.17 Result of estimated amount of plastics and use rate of sludge of fertilizers
(The points in the figure are Table 3)

Mz T, Al FERBEMEITBIECEM FT-IR TOREEZIT>TWOKHT, FARETE, LIRIGIRZFEHT
NG IR NEE CRABHIZIR A D3 - T

FT, Fig5 TRLIZIDREABEOSHLEOEY F X, FRCURIGIRZFEHI AW EE T Abh
7o L, K EE D AT L NELIGLNTZ. ATV ORI E Fig18 1R, KR bkt
T DARTIATIA VL THY, ZIUTERORLR L e R EL THOWONLZEbHD0Y, N TR
AEEHZH IR A ZRBD DAVIc. DAV LM DO JFEE 72 DMl SEE TR 51T 2% TR, [BPESIE)
B e EECHEASILTRY, ZROREOW T 2NEAL COD ATREMIVRIBS . TA4T7 FURBR O
BLELT, AV ZDOLOLEL Ty M H1IZ, [polyester with Kaolin filler| &L Ty M HZ ENRFIZEL,
ZD 7= HIZ Fig.19 DI taz L CNDIENELHY, BB OBTHEEL THOLN THDED
THDHATREMEI VRIS L.

MIZTA T TR B R THEBICE Y LIz DL, =R RO JFEE LT i &35 [ Bisphenol
A, BEERRT =V T ELTHWOIAE RUEE Téh 5 Mpoly isobutylene], /&7 (/L LD RGERHAL
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AL TEROTIMMIZHWLNA =T L vm—R | EERn o7,

- | Nl 500 pm

£ 2500 3an A5 I [ 1000

Characteristical peak at 3500 cm™! or larger wavenumber Fig.19 Example of sample that

Result of library Search was
Fig.18 Example of infrared absorption spectrum polyester with Kaolin filler

that contains clay mineral’s (picture of stereoscopic microscope, X45)

(3)  AEErOME FIEEOH 51

LGOI AR A2, RO JFEPHBI00 5% 2% Table 4 OEBVITIERR L. HBNT—2>DHEE D H
TITOT, EEOHEEDPORENATIDONFELNEE 2D, Fo, IBRAMEENIT I LZERKEE3 25 pum LA ED
TIAF I FIZDOWCOMETHY, T TAF 7 FEEHH A [EE U7 §HE N CHGRS - Ba it § 57
W, H<ETEH LT 5.

Table 4 Reference table distinction of raw material for fertilizers

Kind of fertilizers Appearance of plastics Amount of plastics The number of kind of plastics
Sludge fertilizer that Shape of plastics are fragment, There's a possibility that the
contains Sewage sludge and foam, film, line, pellet etc number of plastics are 1,000 About more than 5
Human waste sludge Their color, size are various pieces/g or more

Shape of plastics are not rich in

Industrial sludge fertilizer )
variety

Depends on raw material About 5 or less
There's a possibility that the
number of plastics are 300 About 5 or less
pieces/g or less

Shape of plastics are not rich in

Compost .
P variety

4. FEDH

BAME FT-IR Z WG IR IR R O & T k2B 32720, LLTF OB EITV, IRORE R L7,
(1) EEOBESRITIELLTT7 2 PAEKR OBER LB OB 2TV, 7= MNARTA R THL L
R LT-.
(2) BETHOWOLN TWIZBERL KR ICED DR ICH - S B BEOBRELINZ5H T, LOEM
WZHEE R DT T AT 7 DB K O EAATOZE R AR 75T
(3) FERBAMEIBILE K QWA FT-IR 2 H\VWCEIZE K OMIIEA 2 RICATIZ0, #7223 B A 1527 R
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FEOHREITV, 20 B ZE2HEE L.

(4) BAMA FT-IR & AW CREMEIINE 35 IEORFIEITV), RERFEAE SO THRVBRWZ T, A7
Lo TN — BB LR R 7 N H— D e~ B TIET 25152 A, BRI BIZ N I iEs 7o
7-.

(5) FBHIE LMY A DI, B FT-IR THIELTCRERGOND AT MVIRT TATF v 7 Db D LR
HIBNEND FTREMEDN B WD DR L EENDTEN G, W) I T TATF 7 DAV EEFE 200 FEFELL
EREELCIAT TVEAETE T DI THIBIOKRE R E2 o7,

(6) RIALBROZE D ERBEMEBE B 22 51T 572025, FARIEIR, LIRIGIRAFUEHC AW I5 TR BB T
kxR, B, RESORAMDPIRBIEL TODLEEFBLESZ. THIRERE L C LB IR O A& JFEHT
FWTZIBRIEECIE, IBAMO A, REORIHIIMRE —Tho7-. HER, AMEIRETIEED LI 7R
AN D BT A7, RLENIR D -T2 KN Z< AbT-.

(7) BEM FT-IR TORERERLEIEEL 1 g HIZ0DTTATF 7 OHEE I ZH H Uk 5, FAIEIR, L
PRIGIE % JFBHZ WG IEEHZ DWW, ZOEENIENOEFEHZ W TN S DI LR TE U ME
oI, Fo, BIESNT- T IAT 7 OFEEIIRS X2 5 i ~21 LS VR THY, BARMIZIT PP,
PE, PET, PS, ASA, ABS, MBS, 72Vr=KJ/L, PEs, PU 8% 57,

TBIRIEIE L C T 275D e W IEENCIE, IRAT T AT v/ 83BN L0 e o7z, IRASDZ VR
Blbdo7ohy, ERBEMEE CHIE LG R FRE, SIS 7 TATF v/ ORI A E — ) Th 280 A
b IBAL TWeT IAF 7 OFEFAIT PS, PP, PE, PET % Th o7z,

HERCIX, IBA T TAF v B ERIEEIT D70~ BIBRESNIZ T IAF v/ OFESEIT PS, PP, PE, PU %5
Th-oi-.
(8) FHONIFERDIG, I 1 g T TAF v/ #HEEE LB SNT T TATF v 7 fE A Rl T ry bk
L7=BZAERC L, TKRIGTE, LIRIGIRZJFEIE L THWZIGIRIEEE Z DM AR T, 777 T RENTT IV
— 7 TCELI AR LI.
(9) {BONTRERDIG, JEEL L g h 7 FATF v 7 #HEERBEG IR EIA 2 8L Ty MUz RIAPERLL,
HEE BB TG VR AE FHRIC IS T RBHT L B2 ofE Lo o7,
(10) AEELNTFEREZITIC, 8T D7 IFAF 7O BEEFFRICLOIGIRIEEIEHEIRZHB 357 D &
ZREAER LT

X ®

1) JEMKPER OO S E OMREFIZRE T 2154, B 25 4 5 A 1 BIEHESE 127 SHlE, fokdiEs
Fnooee 12 A 4 HIEASE 62 5
<https://elaws.e-gov.go.jp/document?lawid=325AC0000000127>

2) JEMOKEER IO E OMERFEICB T DIERICE S S B LB O A TEHMS & E D HEDOME, IF 61
H2 H 22 AEMOKEER &SR 284 5, BAEUUESTI 4452 A 15 HEMOKES &R 302 5

3) FHIRERA, USHIERE, SA5SE, R ERHEE T — 2 N —ADILFE — BIREEEIEE —, IR
L, 12, 195~207 (2019)

4) FHAREE, NERH, HRE, ) UORBEZ, AR GIRIEEEHEIROEE — BMEBE LW
FT-IR (2D FE —, IEBHFIEHRE, 13, 210~224 (2020)

5 ERBE44 : Guidelines for Harmonizing Ocean Surface Microplastic Monitoring Methods Version
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