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v 7 DA EEZTA LT, | +<——90% EtOH 20mL
15810 gl= 30%: Lk /K 3% % 10 %558 10 ym PTFE MF SAFT-IR
ML % 60°CC — e E L7, =0 |-——30% Hi0, 1omL

BEEBE LS L a e
HEZ 1R EHC S X 3EE VR L = 74 LR —BE

o OB, 53moliL 2 Tk {15 T~ /BT T ATy s O T v —
NU D LKER (1.6 g/lcm?)
ARV E=nrtnl Frz05% (wv) BINLMHEAZ100 mLIIA, 30404k E 5 Lo, RE 9k, =
OB (12,000 gx30 min) 28V EEAZEIN L7, ZOMEEREZ 1IN S Z4E# VIR LTz, 2D
%, EBRICEEND~A I UTTAF v I AL T T T 4 LA —ICHE L, Zh0 IR kER
L7 bR FBAEINZ D Z & TR EDET AW LW E 0 Lz, KER{EA ) v A THRILE
B, A/ 0T ITAF v I ETIAIFT T 4 F— RICEIN LTz, ZOFEORKEE & RMNENL R CEEM
Lz 2 A, KifE125-150 pm, 63-75 pmB L UO27-45 yumDO RV =F Lo fil~ A4 7075 AF v 7 Ola|
X 2T E NZEH98%., 94%., 90%7- - 7=,
TNIFTTA4NE—ED~A 70T T AF 7 OEM - EEDHTITBMFT-IR (LUMOS II, Bruker)
EHEALE, ~ v BV HEICIIRAEELAHAMCTRESZRZ AW EZBEEZRA L, 7/8—F v —9
A A %50 um x 50 pm, I E BIFE & 49 um, HE A A 100 mm2E Lz (AEmBIE T VI F 7 4 v —
DHI20%) . 7eI. T DM T O FTRE 72 e/ VR 8134930 pm, BEREENIEL2. 5B T 5, ~
BT, TANE— LRI 1R T X MII00RFEEIRIN L, O ORI, ERE, AL L
7oth, BREICIVZENSDOFT-IRALY L2 FE LT,

3—2 RBEMKENLEWME~OBITY 7t X Ol

(1) WEEOE=ZI 7

PR Ok~ DL B A2 M T D720, Lo HKOWR I TE=4 1 v 7liE L FEhi Lz, &2

FAZK AN B B S BRAVIA AU TV 2 HRIE R C8E T V. £ DO THARTAE TITKRII (4-53#) 239
AVIA A TV D @ T Z2 BRI i & Lo, T oS EHRBUCEER 32677 7 Forrxry B &HDIZ
MOTZENTELRPIHLZ LITA, EOHKEHERXARINOREBRZIT>TND, 56

W2, ZOMR IV RICEERAKOEGRD 2N, RINTEERb OAN 2 BE#ENICFHIT 5 2 LN T
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Lo ZOXIREEBEZ ZOMEEARATEONSSHE L2,

RELOEEUC LT ¥ % v AKEE (General Oceanicl) 2y N L727 T 07 horxry b (BEA (LR
S7Z77 brxy by AR30cem, A v Yot A X1Imm) RO LS OFE OS5 R D
FToET, ABEREIR L, 2B, 7707 FrFRy hO Ay v a A XFHEHETL00 umTH 5 23,
ZOLORMMARBATIEAFBEY NEI VLT W D, 22 TR ClIwER ORI EZ EE L, A
a4 X EIlmmETHIETHGFEEV ZISCZ EICLT,

RINZEB T 2 HBRREOZE LB E HEBZHA LT 5720, THIBLH & £ P8I 2 £ L
Too EMHBHTIZ, 4H16HH9H29H £ T EMR THEI 2RI L7z, 4H16H 7 H6H9H O W3
HICLE, Z A DA I3 2 RIS LU o E S CRlB 2 BB L 72, MBI IR EH O 11RE~ 120D 12, 543
fH ORI A wifge L ChEIZEH L7z, 7235, 9H 29 H DARE )1 o i & A3 i 1 Jf b L 7o 72 0 3UBHR IS C
o To, EPBHIT202194 H 24 HOFEN 5526 H 18HF 1220 1F T30 M (sl B 2 B EX L 7=,

B L 72 REHIERBICRDLIRY . 60°CT2H MRS W7, wR%, AefoRERELWEL, &
NHICEENDWEZROREBEAWE L, RINOWEITREH A DO KL~ =0 7 XEH W TH
HL7, 2B, KALTF —ZIZFEJIEhHA LB RS #2207,

(2) 7T 0BT

TAEHAEIZ BN T, KHED B U 72 g3 Tk~ BT 2 18R T & LA IS S v, 1
HE~OWMBEIEST 5 Z AR I T, 2D OMIESRIZISHOMHET VORRIZE W TEER
W Eled, 2 CHETLOMAID X DWMBR OISR OFM AT 5 72, B LI gR#ic k5 k
LU— Y — B A FE i L7, SEPElI o B RURHR U & Ei3.8 kmOHEIZ THRE S L < IXH A
AHO Lol (N —%—) &8990 ghitiic L7z (i H IR« AR 4H 24 H 1455245 5t 4H25H17
E35y) o EHBHORM, 777 xRy MCER S iz B A o5 2 30 L, B o i s
FERW T 72 I X D IIED N FE % 3 L 7=,

3—3 WEMRIIBILIA 70T I 2AF v 7 OFEEMRE
(1) A)INROHERFIZIR T % EREHA
L2 K D3N A~ i

& ATV B HLAIBE T % ot W
(B41.6) . 2?5 b, Fetgin ——— |
Shichika Canal

E_) \Z@iﬁ/\ @%&H%%&@i@%% 7@? —— Miyatake Canal
A A L7z s ORI 28 ikt

BEAHVAA TV B HLE) &

T=H Y THA MICEE w
L, ERHAEZLEmRLE (F Tedori River

alluvial fan

YAV UM 2 \A) -
ERICTa KT — h&3~56H
RexEL (2 F7— Mok
HE :5m) | HEREM & KJES
CMOWEER 2B L7z, &5 - odori River
2. FEENE (BH) L ER% '
1 (5A) 1z b AR A D U m — L .
(VA T8 HE 4 T IZ L i A —_—n A
TENHEEFRED 2 KT — 1.6 FHEH S D~ v 7
MRA A T L7 (%A
&) . B, ZOZAHAETIIRLTORELRIT SO, —H T8AEZFHAE L,

EREICFFBIFR > 3Ll mm~4 MmOkl +ZfHICEVE L, ZOHN6HHEIZEY 7T 2T

18



1RF-2001

v IR A EROH L, P"T7AF v 7R 2 RENFENOHE S 7 AT v 7 FElaATFa—, 74
N NLE, BBGRIZHEL, TNTAFYy VAT v T2 HVWTIRE Lz, £ b Ok 8%
Image J Fiji DRz 1B — v & F W CRHI L 72,

(2) BAZEOWRICHIT 5 EEFHAE

HAREWN29M S 0¥ 7 CHBIEEHCH KT 2~ /a7 T3 AF v 7 oY%V v 7R ER Lz, i
EOHEFEM F D A b L IXHEAD2~5 mmigE O F28REKIKZ2 ' v hTERRL, 77 2o
ATNVTRE Lz, B 7V 7o bR D R 78012~ 1594{F | 'E §:0.0347~5.2262 gD # 5 5k
I Lo, BREL7230BHE, 60°CT2H MLl L = w7z, %, FT-IR (HORIBA FT-720) % H
WTENDLOMEZRIE L, MEILEREHRIEE TV, JE R H1E500~4000 cm™?, FER[F141£10
Bl & L7z,

W TR L 7o I C B E N D KL RIREZRE Lic, £7°, 15mLEPPHR o ok 1 fk Mk
Mgk%%@&mmiko%@%\%%Xéﬁﬁmﬁbt\W@%\%&%PWE§®QMm}/7?V7
AN HE—=TAHB LT, ZOBWKRICEHEEND B LFE (Al Ca, Cr, Fe, K, Mg, Mn, Na, P, Si,
Zn) BLOWEILFE (Ti. Cr, Co, Ni, Cu, As, Rb, Sr. Y. Mo, Cd, Sn. Sh, Cs. La. Ce. Pb,
Bi. Th) #ICP-OESE X TNICP-MS% H W CHlllE L 7=,

4. BRRERUEZE
4—1 KBIZBTFA~YA 70T TAFy 7 OEM - A'E - &AM
(1) BB I T D B o &R & A
B 1. 727K BIZ 381 2 #E B D I J&E 53 A % 7
T, WRIEERIIOK O AT TIRARIREE 72 o 7228, HEK

OfPTICEREDO Ry b ARy NBFELZ, 2 N
R, AKIC ko TR E LSS kow e . . . ... A

WCHEK AR LIz L BEbh b, K
HEeEOHERREOLHELEH L Z A,

Microcapsules

mg/k
15 O 4HE & o 92> 35 HLR D T E & 11— o
Ui, 207, A% CHHEE L O M s
DEA{E P ROSH AT HZ L& LT, -40
151,812 19 Hi 15 0> 7 25 1 355 2 45 1F 2 WM <0
ZoRY, THA AT SR 1M AT D R 136~369 mg/kg T e

0. FRfEIE144 mglkgTE o T, AU DR
ILBEHR & i L TR T o 72 294, L HErh
DRI T LR O EE BB R, ¥ \yoermiet
NVNEE, WEE, BRF,. BEFR, THpH,

HHEC) REOMMOBETERN (H5EHM. 2 1.7 7Kk B RERIC IS 1 D R O 53 A
708) CEHBTES, INETOHBINEIOMARERICEFEL TWD Z ENRBINT,

THUR B B R A 4EE Lo & 2 A, MEATHES TIX151 mg/kg., #wfE TiX155 mg/kg., A HEEET
TU1E6.2 mg/kg7Z o 7=, B fE CITEITHES L 0 B IER 210 adb 72 0 FEM4 kgZ < AT D DT, iwfE%
T TWBELGDOHFNTEY O EN G b & PEINZ, Lo, BITHRE CWmEORICH
BEEEE)N -7 (p=0.442, URE) . FHEXGHIZE W TEIEDSAEIIIZIE E - 72O IX 10401 ThH
D, 10MEFEE Tl HEP R ERN AN B L LN, —F, THE THEIREE —E LML
T2 ERROCEBREEESG D LRSS R Sz, vk, B KB HEEKREROEEAKTH
V. OGN GHEH SNBSS REERKICIRBAT 2O EE X615,
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450

o EiTHE

= 7
3 ® Al
2 300 -
£ ; R
by
5 150 - ; + + : LT
i ! l & !
2 ‘e

0 T T T T T T T T T T T T I._

NV D™D O N DD OO N DN D a0 N
S E P LS RGP L

VI Iy
X1.8 Yo7 VU T A MBI D L OB IR E

Wiz, #£JE (0-10cm) EkFESE (10-15cm) 2B T D WEEROME 2 i L=, RBICH T D P
X137 ~375 mg/kg (*F¥ 147 +£81 mg/kg, H il 131 mg/kg) . KFJE124~362 mg/kg (F-F) 139 +
78 mg/kg., HEAE 136 mg/kg) TH Y. REOREOFNAHEEICHE?>T7- (WilcoxonDFF S NAR AR E, p
<0.05) , ZAUIE, BEBBICL > RIS cmE THHRICHESN T RN I ERERE L TEZD
b,

(2) AKHIZBT DN ZDE=HVY T

AT 2 Fi L T 2 ESHICk BiE EIRDERY 4 L R

U TR W R 2SI b S 7 7 - } | b
DIFEATHY | FREH RO~ 5o T
BNCARY 3 2 mANRM L, — 7, g_m__ﬁﬁqﬁg_“ ” oo =
TR HOEBICHECT, AT o l oy
WO AL A S BT, | e

SAICE T 2RO W H D% < 1% 809 - 200
K& LB O 5R % KIZ X - T
AL TWz, £2, HRLHERZR E
Fe 7K 2 208 25 U IR LT R BE 2 20 B
LTWDZ RSN, —H.
HREREHNC IV T H ., VI B 100
Z P LTV D YT, AF 0N
MEIT X - THEFE O X & RS
BEOWBR L L T,

P19 A RSERFA R RSB 20 “ |‘ | I" [ 1,
H%)%}}ZH%%&@ E?ﬁﬂj%%%ﬁ—" A gS-Apr 23-May 20-IJun 18I-Ju\ .15-IA-ug 12-ISep
WS R R RS DK HIZ BV T ok P P
B b EIEH O RN L Do T DI
ROZEETH D, Z LT ITHR ] 1.9 el B A
VKBES, Kl & 2 KAL EH-BEIC
WL Tz, 7o, FF LHILIRITEER Z L L T e o, KBIZKBAD TN, K& FITHRZR D
W L7223y, £ O &EITAELMAIEKIFICHRD LT hREE T,

600

400

200

IR (KL F8)

iz 8-t
B <2018
60 . 2019
40 2020

80

WER (RLF#)
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W Lo D an b 2o ORI ZHEE Lz, ZORE, EOFEGH L Io g D 74%532
FELLERTCHE A U7 B R R T 2 I CTh 0 . 25% 3 WEAEFE R A L 7o g @ AmkEHC ik L 7=, 7C
DTN U 7o BN Bk 2 S O R IX BER O INRRETE 7o, Liedi o> T, #EHO
IFEBMI2BEU EEREL T D, &Izl o TKkmEICE ELAKE ZRIMTHEH LTS Z &75)‘3)%
bk irol,

AL THF B IVTHE R MK PER DK < Input BRI O HEF
FEHA O R Z U2 2 & TLeH RO MY, < Output 2%~MM@WT1
n=

2RI DA (ff/m2) I KO

l
(%) NELNT, WHEIT4~96{#/m2 VA V;\VA /P\_/
(Fgefil - 19 fEm?) | FHFRIT1~28% - BKHSDFHEA

(FffiE - 7.0%) 2oz, —F. WARE 2k 315(1'/1";2/%ear
WREREE O & L T228~413 A BE7K 207~408 {E/m?/year
Im?lyear, FK2>5 OWEANI fH/m?/year T 4~96 fE/m?year (n=16)
HY ., WHECHEREARED TR L) (n=16)

7o LT o T, Haf S 7o gk o £ <
ii%’ﬁ**bfwé EDRPENE RS
< (K1.10) . —77, #IEE O FRITLI~28% EERH Y | ISR Lo WES & Ji LI

<b\ SRS D Z LRI N, WERSHRH LT WESOSRMEE LT, (1 ) R EEED
AROEBE, (2) ERMOBE FIZHKONFET D ERFTONE, Ziid, RO KRM L &
UARIPR fal /BN %%tbf:%ﬁﬁ%*’“ CRANH LT K b 2 iz, RO EICX > TKEIZEELE
HEL 49 5% R0k B e ZRoTHARAFHEICERM L., RANRH LT 72D Th D, ok, LMK
:tﬂ%jbkﬁﬂﬁfa%ét&)\ KD DRI 3 A LTV 722y, KRR T2 Wl TITHAN 5 0
MABNENE TN D,

21.10 KT 2 Pl DI

T
1
1
]
I ' 1 . (2020) 35 k5 &, A<D
NN OWENRIET 2~ A 7 077 2F v 7 O &34 210~4776 F > (P 1,310 k)
ThHhH, FRETHKRT DL, BEEHCHKT 27 0T T RAF v 7121 THARREKDIENTHHY
THEPKHENOMHL TWDHZ L&D, 6T, KEPGIFEBGRLIMNC L Sk~ A 7T T R
Fo 7 PHH LTS O 0 BREWNICEWTKEIZYA 70T 7 2AF v 7 OFELRPEHF & VR
Do 7ok, T CHRELAKEN D OEMBIEHEIL, & OFEITAEE SN gERE2S 2T HA Sk
HCHHINZEBREL TS, L LERICIX, ZOFROEEREZOFEORMMOFEH &N —EHT
L EFRORG, SHIC, MHBZELTUIANEEMEIINRTORGLNIETHY . £2EOKET
FAREDTHER L o TWBEDEIAHTH D, DD, ERRTEHEOHEEMITLEO LM NE SN T
B, ABORER 2T (1) SEIEEAKFEHERO AR, 3L (2) BALEOKEIZE
FOERHEEOT — A RMETH D,

WNT, ZAVE CTREAMICHA U7 B AREHT B3 2 s O BEIC Wi H U 7o g & 22 L3l <
e, mamcsyspaogrrzs Lz [N
1S
- O KR L R o
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PHEEHRFOBEBRBMLEL 25, — ., SAROREICL > CELN SR E TG L7 gEsn b c
RS IR EARE LTV DA, BRI O BRI D o MR ICEE U IR 2 vy, BTk
T EEICET A2 ERLIFE T ETH 5,

(3) R D22R~A 7 07T AF v 7 OF

MLILIC LN S Lo~ A 7 a7 T AF v 7 L ZDOFTIRANY MO —fil %73, BMFTIRT
FESNEZRY) ~—iZ, RKV=FLoiigbE< (27%) . KW TF L UoFFRRE =L (16%) . &Y
TLEy (15%) . KU e Ly (12%) . AVHEfke=1 (T%) . RV=F LT 7XL—h
6%) . FURTFLY (6%) . FITIK (%) . AUVT77Vu=rUb (3%) . RUAXT UL
AL (3%) . 77U Lb—h - XAFL> 7270 =krU/)L (1%) ODIEZE>7=, T bR T-£IX
20-100pm72364% & fix b % <, KRN RKE L R DI TREA LT,

Polyethylene terephthalate — . . Polypropylene
. < - v
£ .7
> 3
t.'. l‘ " | sample /M
.
' Y
. a a" o - .
-

Refere'nce o~ ' . E 8.2 “ Reference . . . .
4000 3500 3000 2500 2000 1500 4000 3500 3000 2500 2000 1500
Wavenumber cm-! Wavenumber cm™’

Polyethylene Polystyrene

Serple e EEE£§WN~J4A\,__~A*~_NvAJJkg

Reference \ wﬂw

4000 3500 3000 2500 2000 1500 4000 3500 3000 2500 2000 1500
Wavenumber cm-! Wavenumber cm™’!

Polyacrylonitrile Polyvinyl chloride

Sample

Reference A\, M\}

4000 3500 3000 2500 2000 1500
Wavenumber cm™!

Reference

L.

4000 3500 3000 2500 2000 1500
Wavenumber cm-!

X111 KA HEMNSSEESNTE~A 70T TRAF v 7 L FNHDFT-IRANT ML

~A IR TTAFy I DOBREILT T 7 A MR R¥E D, IR, KRS T s v s ko~v A 71
TITAF v 7 bFE LT, BHERO~A 70T T 2F v 7 OMEIZRY FYrbvry RKVzFLrosrL
THEL—=FBIXORY 77V n= Y L0372, AU 7oL o BOMMEITEEEM & LTE
AEhTsy, RVF LT 74— R T 27U u= ) vofiftik~, 7077 25 7%
KEICHRTH BN, BRRO~A 70T T72AF v 7 OMEEFFRI D LE UKV T I REL
<. RIFRIF20~30 umRJE T o 72, FNH O I LZEH b H o722, BESFHA O~ A
a7 RAANZHKT D AREERD D,

R TEN O LI~ A 7 0T IR F v 7 OFIZE, RV ZFLrOABOKABFELEZ (K
1.12) , RSB S, BGRICHKT D2 kv A7 a7 7 2F vy 7 Llbh, EBEIC, LEEZ R
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L 72K TIZIELL BB S E ] S TR | \
W% A357.6 mg kg B LTS D, HREL TV o B (PE)
BN R D — A HHE I X o TRGME L, R Y =F
LRI TR~ A T T AF v s L LTRSS
TA[REMEN B D, 7277 L. FT-IRAXZ R ARFERE
BEND, WERHBED Rk~ 70T T AF v

L EOMOABDOR) ZF LY TRRA /TS T ke (PP)
AF v 7 EGHITHZ EITTE R, TOH, K :

WRIECR DR ZRRIE, BREN D IR~ A 7 n T : &

TAF T ISERR UTCRERL & 1372 > TV, 7272 b5 - (PE)

L. Sl Eni~A 77T 2AF v 7 2KI5
LRI ZF L UOEGIIIFRETHY , KIZE
NOAETHEEECHERLEE LT, 2h5 5 K112 REO~A 7 nT I AT v 7
HNOFAEFRDOFEERKEIB 2 HEDTWD, Lieho

T, W OBAMIIC L2 R~ A7 0T TAF v 7 OFAFRETWLAREERS DL OO, THEH
~A AT TAF I RENOHRDLEZDOHFHIININVWEEZ NS, b, TFE, EEMICEEKE
BAT D& THIERORESEZ @O WEBEAEEIN WD, TR LT D Z L TGRS
HRT 2 k~A 7077 2AFy 7 OFRAITIEMT 206N H 5,

I
T
Zhou et al (2021) MFBEFEMEN DL K EO L ~A /7 0 77 2AF v 7 BEEEF L L 2 A, FHHEIT
4510 particle/kg e #i5 L CTE Y, ZNoOFER LK L TARFETH OLNTREILH WV, TEFO~ A
sm7 7 AFy 7 OREIE 1) BEHA~ALT Y 2) AEERESL= AR A N0 (3) FAFHRY, (4)
BABREEL D, (5) KRLE DRBEINTWD, SEOMEBYS CILBEICTTAF v 7w FRTFK
HROMEHANEN -, a AR N, HEEABSIORKEENERER 2o TNDEEELZLND,
Mz T, AERAELZESRIIKBETHY, MK 70T I72AF v 7 REEN TSR, 21
DL D—2 L7 5%, 5%, BHKIZEENLI~A /0T TAF v 7 E2RMEL, LR~ A 70
TITAFT v 7 EOBRREERET ALEND D,

—F. w4 aTITAF v OMBEHENRR DA, T~ A 0T T AT v 7 RIE B
THZEIEREEL D2 bH5, X, LVEHREOEKEZHEHL, /M2~ A 07 I3 2AF v
ETHNTHE, RHENA~YA 70T T AF v 7 OEIFHEMT S DWW | KEFFRE CIEHEELE6DNalE
WEMERL, uhie~A a7 I72AF v 7 ETHI LD, RENEGI Kol BB LND, &
BT, RWFFEETIIPVPEH WS Z & T, e~ A a7 73 2AF v 72 X0 RIS HHTERd, U
KOWME LD bRENEGLS Lol AlReEL H 5,

42 PSRN LIt~ 160 1

DOBAT7 1 & A DR

(1) WEEOE=2Y 7
KINT I T 2 P B 134 A 23
A2265H14H O, miRE CHRE
L7z (F9ff 49.2 mg/md) , L
L. 5H25H IR, R Rl T
TL., 6ALREIXIFEA SRS

Q l
ot (KM1.13) . LR~ T, 0 QS—V—COO—O—O—OO—O—OO-O—O—OOO—O—O

AT A MR T, Pz D 1-May 1-Jun  1-Jul  1-Aug  1-Spt
W~ DOBATIX4A F R H5A T K113 KJNT I3 1T 2 BRI FE o> Z= i 45 B

120 -

Conc. (mg/m?3)
o]
o
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:W

WORLI AEIZEF LTV D
ZEED, ZOWRIZAKEN
LOFHEE S I2IF %L TEH
0. KHEPD R U7z glik)
PR ) FLIRE[A] CHE I E CRIE L

Discharge (m3/s)
o o
o o

e
B
L

800 -
TWAZ ENmsnk, 7 T 600 -
BTGB CRBIRO B, ]
BESHITI AL —TH Y, b S oo |
ORBIENERETHLZE S .

BRI NIz, Ton, AE 9:00 1500 2100 3:00 9:00 1500 21:00 3:00 9:00 15:00
RonREICHEZRC T April 24 (Sat.) I April 25 (Sun.) I April 26 (Mon.)
TARMEZENT L, AfE

B R FEAM 3 5 FTREMEAS R,

FEDH, AL TIEL-QXIC
X 2B BEOMITIXIT D0 o1z, 5%, WIKEN TOBEZRORESAICET 5ET /VAEER L.
AR EEZ RO D FIEEZHET OILERND D,

EIL14Z RN BT 2P B ORERZ R T, #EZOREITFREMZEES N KE < (RKRE : 783
mg/m3, H/ME 2 7 mg/m®) | EOZEIFLI0fFICE L, HF (6:00~18:00) & &[# (18:00~6:00) D
R LI Z A, HRDOREDOFREN-7= (p<0.01) , HEIEII X Ol K7 & NE1 7
EEICEVRET 2720, BHROTNEREICRTEE2DND, 270, BREIZBWTHEREE L
RAOREMER S D (BFIZIX. 4H24B 226250 IZFT) o 2, O KEIZBWTHEKEMLHEH L
TWb, H2HWE, @ EiRIZEWTITHIZH Y U 72 Bk 3 REf 2 2007 THe B LTV 2 ATREE RN B %
HBNTe, THIHDRREMEICHOW TIIIREIIC Tb R 5,

T by MZEISNZRBOLEREE ZOHICEEN TV HEZR O EEOMIZIEDH
B oTo, —Fh., S8 & RERICHBSRIRE & & O MICITMBE N )5 7,

1.14 KIS F T % #eER o B AL B

(2) ¥&7%&TORENM

LHRENOWIR, N ——ORMODHGE L THB2RZICEIN SN, . —FH., Bk L T2H
BIZEN END P —Y—bfFELT, £DD, i FEP THEELLCHEAEIC N T v 7S, it FAE
JELT-RIREMEDRH D, LnL, TNHLOEELT FL—F—D&EFENTHY, RESIIN T vy 7S
FTUTH T Lz, EDAKDO LS IZEKAEARELS =iz 7 U — FOKETIL, KENOHH L72H%
LR A~BIT T 260 EEZX NS, ZORKRIE, EMBHOKREEEERNEND,
AUBHER U HL S 20 & EJi3.8kmDHL G2 5 F L—H—Z Byt L, W H & 1T KE 5 23 20¢ [ 1% 12 B &
N2 b FERBIIREIC I T 2 B Ot T IT2 km/h & 72 %, B HAKO UK B 2 b 2R Hh
RETORBEIZTIEkMTH 5, RKIZ, EPHKICHBIT LI FHENFEIZ—EERET H &, & L,
ORBHREU S (M) F CIERIRSRFME 5, LB -> T, 4H24H O X 5 IZ&MIZI8IIX L 7= B k%
FRTEMTOKELOHEBLIELDO b EFEN TV D AIEELH D,

4—-3 WERIIBTDLI~A 70T I3 AF v 7 OEEMRE

(1) A)NBROWEIZEIT 5 EREHAE

BLISICITRRC BT D ERE=FV VT OERERT, (THRICBTD~A 70T T7AF v 7 OFEIX
AR AR H o, 4A 56T THHEE @%ﬁf“iniﬁb THMNBIRIZT TR A IZIET
L. 10A DARRIMRE EE CHERS LTz, 200D OWRZRFEHEABNIIHEHR O RO KNI L > TAET T
Tre A2 0T T AF v 7 BARIT E O D HEBEOEIS IR E < (70~90%) . FEREERMHICIE T L
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IV. 23T Abstract

Study on Generation of Microplastics in Agricultural Land and Transfer to Marine Environment

Principal Investigator: KATSUMI Naoya
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Tel: 076-227-7220 / Fax: 076-227-7410
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[Abstract]
Key Words: Microplastics, microcapsules, coated fertilizer, paddy fields, soil, micro FT-iR

The use of plastic materials in agriculture has achieved the production of high-quality crops, labor savings,
and reduction of environmental impact. On the other hand, the recent problem of plastic waste in the ocean
has created a need to address new issues, such as the proper disposal of plastic materials used in agricultural
fields and prevention of their runoff. Fertilizer-containing plastic microcapsules with a diameter of 2 to 5 mm
(coated fertilizer) are not recovered after use, and after diffusion of the fertilizer components these
microcapsules are found in large quantities, not only on agricultural land but also along the coast, which
suggest that agricultural lands are a source of marine microplastics, but the actual situation has remained
unclear. This study evaluated (1) the accumulation and discharge of microcapsules in rice paddies, (2) the
migration process to the ocean via agricultural water, (3) and monitoring of microcapsules at the shoreline in
order to understand the actual condition of microcapsules in the environment.

The density of microplastics in the shoreline increased during the irrigated season and decreased during the
non-irrigated season. During the irrigated season, 70-90% of the microplastics at the shoreline were
microcapsules, and rice paddies were one of the sources of microplastics in areas where rice cultivation was
prevalent.

The highest amount of microcapsule runoff from the paddy fields occurred in May. Microcapsules were
discharged from the paddy fields primarily during puddling, when the weir plate was overflowed, and when
surface drainage was implemented. Comparing the inflow and outflow of microcapsules, the outflow rate to
inflow was 7.1%, indicating that most of the applied microcapsules accumulated in the paddy soil. Indeed, a
survey of the accumulation of microcapsules derived from coated fertilizers in 19 paddy fields revealed that
microcapsules were detected in all paddy fields, with concentrations ranging from 6 to 369 mg/kg, much
higher than microplastic concentrations in agricultural land in other countries. In order to prevent additional
pollution to the ocean in the future, the development of technology to control the outflow of microcapsules
from paddy fields is urgently needed.

Monitoring of loadings at the mouths of agricultural waterways revealed that the migration of
microcapsules into the sea was concentrated from mid-April to late May, coinciding with the timing of paddy
field runoff. The most important issue for the future is to clarify the actual status of secondary microplastics,
which are the miniaturization of primary microcapsules.
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