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Recent topics on chemicals in drinking water
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%
KEICBTLIEFEWEOREOFEEE LT, RV 7AUFaROEY) 74+ a 7 FLEaw
(PFAS), EIRE, NOfEBEHRD) ¥z, PFASIE, 2020 4E1CRV 7 v Fat 2 7 v Ak Vg
(PFOS) BRUSNWV7nvtut s % v (PFOA) HMKREEMBEREHB K L sh, (&%)
HAKBRH SIS X 2 KEHE CEEOKETOREEREIELETENL LI IR/ LA L, K
HWEBIMOEHH IR THRL, LV ELOMETORESLETH L EEZ SN I TR,
PFASILERZ HIICHE T SN TV AEK 7B ZANHEIN TV AEA, EATIE, s 7ot R,
EHAEFIL VIEERLEZ ZD T, 1ZTLALDOEA, PFASUAOEBOKREZ BIICEHA SN T
Wb, ZO7H, K TPFASMLEICEH L 7oA OBIRSEMICOWT, I X M b & 7HE s
BETH5H. BIEBIE, FEEILL, HBICLVMEHENESR L2720, RMIBTE 5 X5 12ED
W M % 3T B8R D 525, BURIE, 4EHZEN 1RMET 5 L 2 AD% WS, s
AHEYNIRE SN TR WIGEDH D, BRGIEHAC LY, KEEHMAREREHEB e ShTw
BB oM HEMITERICRE L2fTbhTnwa, 77V UF Y, 47722 AN
VU, ICBME N BEHEOMBAPMEEINTBY, IhoHi2BEEICO OV ToORED
KOLNTWE, 3TOMMFMNTERIIAKEEEHEBICIEE SN TYSAY, MY 7 o aFEfI,
2015 4E IS KIRIC b S 7z it KA BB LT O —D2 L ko7 BEMFEHE
DRFALNTFEEDOH B, TaEr ol 7 o€y 7 0 ofiRIZ BEMEEIR SN, HBARRhT
ZO50%% B AMENMESINTBY, RRMAEDLEDLFUNEETNS.

F—7— K : PFAS, PFOS, PFOA, RFMH, NuBkm

Abstract

Per- and polyfluoroalkyl compounds (PFAS), pesticides, and haloacetic acids were introduced as recent topics on
chemicals in drinking water. As for PFAS, PFOS (perfluorooctanesulfonic acid) and PFOA (perfluorooctanoic acid)
were selected as complementary items for water quality management in 2020, after which time monitoring data for
these substances in the water supply system across Japan have been tallied in the Statistics on Water Supply by the
Japan Water Works Association. However, as the number of these monitoring data is smaller than those for other
items, more monitoring points for PFOS and PFOA are needed. Drinking water treatment processes have been
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applied for the purpose of PFAS removal in overseas countries. However, most of these processes, which involve
activated carbon treatment, which has been applied in many cases, are applied for the purpose of removal of the
substances other than PFAS in Japan. Therefore, it is important to study the operating conditions for PFAS removal
at drinking water treatment plants, including cost considerations. Since there are many types of pesticides and the
timing of their use depends upon the application, it is necessary to set the timing and frequency of the measurement
of pesticides for their detection. However, there are currently cases where the monitoring plans for pesticides are
inappropriate (e.g., all pesticides complementary items for water quality management are measured once a year at
many water supply systems). The types and guideline values of pesticides that have been selected as complemen-
tary items for water quality management are continuously revised under a rolling revision system of drinking water
quality regulation. As the detection of some pesticides that have been newly added as complementary items (e.g.,
tefuryltrione and ipfencarbazone) has been reported, countermeasures for these new pesticides are also required.
Three chlorinated haloacetic acids have been selected as standard items in drinking water, and trichloroacetic acid,
in particular, became one of the items most likely to exceed its standard value after a significant tightening of the
value in 2015. Among the brominated haloacetic acids selected as items for further study, proposed guideline values
for bromochloroacetic acid and bromodichloroacetic acid were introduced, and the acids were found in tap water at
an excess of 50% over their proposed guideline values. Thus, it is considered that water quality management in-
volving brominated species is needed for haloacetic acids.

keywords: PFAS, PFOS, PFOA, pesticides, haloacetic acids
(accepted for publication, June 30, 2023)
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HARDAGEKE AR, EFRBDH ) B OHRD D
b HKEHRAEHH, KEEEIZECREDP G ST
WL REEM R, HURElAE X 5w
R KB T ORI FERED] S > Tl WEREIHH CTHE
s, 202344 HIE T, £h2h5l, 27, 46 HH
PHEE SN TV B[] REEEEE, 2003 4O AR

FHRXOBEHRICEY, SBHORFARAMALIIE N T,

BRYAESTNICE ) RELArbh T, ik oFEH

FTREWHE, BHLOEBVIEIZOWTIE, KEERIED
FUE L o B0 K B L HE B IR SUE MR E RIBIO B KL 5,
TEMEHLENTE S,

RV TN FaFEER) 7t a7ixF vibaw
(PFAS) &, #K - B, 2 - (LFENREESow
HERL, MRLEVHETHER S TW5[4]. 202044 H,
RFEWZPFAST H LIV TVt at o ¥ v ANk v
(PFOS), ~)v7nvtuaxz % ik (PFOA) 1%, %M
FIHE 2 SRS M B EHEE K s (HEE
(¥ %) : PFOSEPFOAD &% CT50 ng/L) (1), 2021

F1 2019F4BLUREICH T3 KEREEEE EKEEEBESTHBEDREL(LS]

EH HH NE
20194E4 H | - RS H R S H
SO 3 E D WS TS E |
ANN) IV (NAC), 7aNFV—), 2AF¥5FT) HiEMo B L (20, 30, 200ug/L)
IF47x2vFRA (Y72 rkA, EDDP), T VY |HIK
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FUHA TV R# ((62) -FVHA b y) OBRED AL THM
202044 H | - KRBk
A7 a 2 L&Y FEMO I L (204 g/L)
KB H LRI H
PFOS % 'PFOA B (HEEfE © £%T50 ng/L)
PIE S-S D WEST
ANE v T, Vr Ty, FOFFEA HEfoREL (80, 10, 7ugL)
202144 H | - KEEHRHEREEH
PIES-E MW - B ]
HANVKT S, RVITFTHLVT HEfoRE L (0.3, 20ug/L)
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AT T2V ANNT Y B (HEAE © 20 g/L)
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FAH, A7 FuanFy 2k (PFHxS) &
TG H IS E SN 72[1,5]. PFASIZ, #E&mi2d B
MEd, LIFLIE= 2 — 2R HETL|RY LiFshT
Wh, F7, KREEMHEREHHIEESN TS
HHE, ZOMEMNZ L H LD, MOTHIZHE~N
T, BWHETRE LM TbILTnw5S (1) [1,5]
RETIE, KREIZBT 2L WEOREDFHTEE LT,
PFAS & REEF /512, M RLAAERN, WIRFEICD
WTHRNT 5. $7, EREEHHO 9 b HEERESRE
ENBE U Z &, NEFERICOWTHERD
FF5.

II. PFAS

1. HHEOEIEICDOWVT

RIS (OECD) 12X % &, PFASIZDWT,
Dl b 1 DORETT v FLEI NIz A F VI A
FL VI (7 EIREELTWDLRERTICKE, HE,
BE FRavoEEM A LW Rvwb o) 2RO
7 v #LEY, LEHRESNTWADI4,6]

B KR OPFAS OB OB DWW T, A ORI %
W% L, WHOWX, fRBIRKREHSA FI4 v oW 5#H
KONT, MEHA FF4 /L LT, PFOS, PFOAIC
DWTZENZN 100 ng/L, #WPFASE LT 500 ng/L% #%
L7: (KPFAS : B X % 30 fiOPFASEIEYE) [7,8]. K
FE BB AR # T (US EPA) 1, 2016 4E, PFOS & PFOA®
TERER 5 E & L CARMET 70 ng/L% /R L7228 2022 4E,
P72 W ER S & L CPFOST0.02 ng/L, PFOAT0.004
ng/L%, REREME LTAFS 7 v tusaelL v
FINFA v —WEEOIEY (GenX L&) T10ng/L,
NNVTINVFR T Y ANVEVEE (PFBS) T 2000 ng/L%
ARL72[91 20234F3 H, H—HHCRKRBIANC 2D < ek
HYL NV FE LT, PFOS, PFOAT#NZ14.0ng/L%,
¥/, N~V 7N+u ) F vE (PFNA), PFHxS, PFBS,
GenX{bL&EW DN — Fgk e LT 1.0 3L L72[10,11].
N = IR L, SWEOMIIRE & @RI R
& (PFNA : 10 ng/L., PFHxS : 9.0 ng/L, PFBS : 2,000
ng/L, GenX{t&W : 10 ng/l) & DO TH 5[10,11].
o E 4 R KT, PRASOBHIZOWT A, ]_E
24T o TWwW B[Sl HATIE, PFOS, PFOAZS/KE &
PH R EHH S (351), PFHXSASEMGEHEH ICHE
EN[1,5], #PFAS (KFR) DOEMFHH~NOKE L &
FICBWR D MA DR ENTWB[8]. F7-, BREA
T, PFOS - PFOAICHR 2 KE O HEES OB MR A
[12], PFASIZH 3 2 #a A MRS AR 5T B M R X[ 13]A% 3% i

KB BT LRI B9 5 5ll O

2, ANERERESIIBWTY, PRASICET 57 —
F U= THREEN(14]. S EHEOBERIZIE,
PFASIZB§ 2 BN/ O BMA M I TB Y, XD
MRHERIZE D L2 BRI NN,

2. FEERREBICOWVT

B 544 1%, 2019 4E £ IZPFOS, PFOAIZ D W T4
171 3 5 o 2SS HIK IS T, 2020 4R IZPFOS, PFOA
PFHxXSIZ D\ T4 [ 143 H15 o A KIS Tl %
1T - 72[15,16]. % 72, PFOS, PFOAIZ 2020 4F i |2 kL
BEHHICIRE SNz, DIBEE, BRBEFEUE N F 72130
B oA ARG CHE TN TWA[8,17]. JEAE
4813, 2019 4EEEICPFOS, PFOAIZD W T4xfH 39 i
K THAEZITV, Bk OPFOS & PFOAILE R FERA
i ~46.4 ng/LTd - 72 Z &, 2020 4E £ IZPFOS, PFOA,
PFHxSIZ DWW T4 [F 29 Kk THMA Z 17V, HKF o
PFOS & PFOAIZ 7 = T B il & il ~63.6 ng/L, PFHxSIZ
i FIRE R ~14.8 ng/LTh - 722 & 2 L7- (PR
HxSO #1314 k35, PFOS & PRFOAD A #HEFE S 50
ng/L% i L W72k Tl sk (K OBk
fEE1k) [18,19]. 2020 4E £ ICPFOS & PFOAZ /K B 45 L H
BRI E IR E S0, (AF) HARKEHRSIC
X BREREC BT, PFOSEPFOAD A% 5 b 4
FrENs X 5127 5 72[20]. 2020 4EPEIE, 589 Mtk D
KRR SN, HEM® 50%B~100% L0 F A% 12
M, 100% A5 M TH -7z (HEEMEZ 88 L 72 )
FE, ST REREAKRELTBY, 20k, BEK
WOk CReRiEPE R (GAC) WLFEEA, M EKIEO
#AEIESE) HUSNT) (F£2) [8,20]. 2020 4EEEDOEK
TOPFOS, PFOADFAH T HZ 835 TH - 7225, Mo
REEHAAEZREHAITIIN33000b0bHY, LD
£ OB TOREPLETH L LEEZ BN OKER®
HEIE H oA %L 0 9,000) [20]. 3AE, PFAS~N D+
KB EC, KEFERE, Yo7 FEELUT
PFASO RS- K EARF OFERERERAL TV B, K
FEIKH OPFOS & PFOAD £5 BTk B 2% H Al 2 Wl L 72
LA, ZoBROMGDEDOTAELTWLHBL D
%. PFOS, PFOA, PFHxSELAF®DPFASY & Tl # %
11-729121,22], HERBETHLREDO THROMEZIT> T
Wb EZAHHHAH[23]. PFOS, PFOAD L4 D I IE %
BB D%E L LT [PFOSK UPFOA IZB$ % %It
DFBE ] AR FEENTVEH, ZOHT, PFOS,
PFOAD KBRS A~OFEMIE & 72 D 9 % 32 7 Ji g (PFOS
JUPFOADE F N 210 KK 2 B A 3 5 Mgk, 7 v
FRFE TR O L ERE, Chos oS FHT 5

%2 2020%FEEICH T BHEKBRKPDPFOSEPFOANEEHEE (ng/L) [8,20]

N.D. N.D.#5LF | 5825 UK | 25850 LT 50 it
L 452 51 69 12 5
#aE (%) 76.7 8.7 11.7 2.0 0.8

N.D. : 52 &L T BRAE A
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7 v #FRM R o 8GRI, PFOSK U'PFOAM & I b

B2 LB L 72958 D B B BEFEW LB i S5) AR S
FE N D KT OPFASOHEM IR & B L 72351 % & % 2,

ZoRIV v, HEHETOX I, KEKH OPFAS
B IR A AR T TH B0, PEHEHRAED E
WTh 5.

%5, ERNOKEREN TOPFASIZE$ 2 481Z, 2000
EAHT A S FE M & T & 72[25,26]. PFOS, PFOA,
PFHxSEL AL OPFASIC O W T O R AR R DML H 5
[26,27]. KBIZBWTH, DEi2SHEIIITORTE

0[28,29], JEASE)E IS X B4 EHA S M & 72(30].

B2, FHAKZEEKE T B ERLGICBIT 5 2005~ 2021
EOFAETIE, HAKTOPFOSIZ Hing/LT—%, PFOAIZ
2007 4EICHI 45 ng/L TR E R ), ZDHBITIETL, 5~
10 ng/LEE D T—E L e o7 (—EORRIE, KH
SOFEAIY ) [21,31].

HAE, EAS5 @44 1%, PFOS, PFOA, PFHxS® /KE
M EZRLTWA[32]. T SPFASIZIZZE < o Bk
KHIEAET B 0%, WA HETIEZ, ZREROEE O
FHOTHEE L ADETERT LI EPHBRS5NTW
5[32]. 7z, BREEA[151%°US EPAIC X % 4#7 5 1:(33]
Th, HEEERRDZH, SEHOIUY P izo v TRiab
ENTW5., —F, BAEFENAHSND LD LI,
SR DR ) P iz oW IO E 2 IR INT Wi
V. L7z o T, BEORMEEBEORE, R L0
DFERZ BT 2556, BALEOEWIZOWT iR
LLENRHLEEZLND.

3. EREEICDOWT

PFASIZOWTC, BUIK, A CHEAML S T 5K
TR E LT, EMALEL, A SRR, AL
(#EZE (RO), /7 »i#) 7" Fohs[34]. hb
P T 1 & A OPFASKR FHFMEIC D W T OWFZE D % <
T Twa, EMERHIZ X 2PFASOBREMELL, T

30

N N
o [$,]

B (ng/L)
>

i

10

BARDY G, I READD 70 T DSBRPEAMG  BRrZ2e3E b
vz &£[35,36], V7t a Ak UE (PFSA) *
PFOAZD NV 7 M+ aHh v K v (PFCA) o4,
BRMEDIRIEE LCLog D (fREiZER LA 2 % ) —
VKGR L BRI D B 2 L ARG S
T 5[35,36]. Fh7 HIGMERRPEA 4+ v R HBHTIC X
% PFASK: R Ot R, PFASKRFZICHE L 72Ba A 4 v 55t
IR DBIZE b 47T 5[37,38].

ER T, A F VIS RLROBEALIE 0 5K~ D
WHEGNIA % <, BHEBSS WVIHERLETY, (3
EAENPRASUALOIEA (DURIERWE, HiHREA
B ETER I SE) 2R E L CHEA SN TW A7),
PFASKRZ: 2 B & L 7-356 O RS O MGt ARk o &
N5, BlAIE, GACHLELX, GACOM MM 25wk
WGV LB L UCHEH LT A A 2% WS, GAC
IHNZ X APFASO B ek, MR 25 LK
T LI39], GACHSHE L CHrERPAICR YA LH S

(F1) [40]. GACOMEHMIM A2 T5L A MHIE
RBID, FOMLEDEMOREPLEL 5.

PFASHL B 1% o ffi H] % & DGAC, £ F ¥ &8 Ig,
RO - F 7 2 BB O JRAFHBERKICIEPFASH T F T
BHle, TNEOBEHE O RLGACH FRIGILIC B
1T HPFASOZEENC DO W T OME b LB TH 5. BEiH
&, PFOS, PFOAZ HBEREM % L 3 Y56, %
NS DHEE (99.999% 8L 1) LB HE (HEF A, BE
K, % S OPFOSE X U'PFOAMEE, HEA Ahd 7 v
LRFERLEE) 2R L, SHOHOEMIE, BREEA A DIRFE
APFOSE A BEFEY T 850°C LL L, PFOA® A BEHEW THy
1,000C LA b (f5 1,100C LL L2 #E3E) T, #4+5e%E
AbNDEBRRTWA[4]]. T2, GACOFIIEILIZD
WTlE, PFCAIZ1,000C, PFSAIZ800CUETH 7 v#
1675 80~100% (R RME D43 RIZZF N X D ARV IREET
W), GACOH MK D [l 1E 700~1,200C T 60~80%

(800C TIZ80~100%), I 7 T fLd[HH 1% 800~1,200T

—e— PFOS (GAC#AK)
--e---PFOS (REAfE FIGACALEEK)
--# - PFOS (##AfE FIGACALEEK)
—a— PFOA(GACHRAK)
--4--- PFOA (R {5 FIGACALEEK)
-0 - PFOA (¥ FAGACALEEK)

\ %
<]
[

R R
AN N
- /A
N

2019/12/1  2020/1/20 2020/3/10 2020/4/29 2020/6/18 2020/8/7  2020/9/26

X1 GACALIEIC L BPFOS, PFOABEDHR (H&RKIEA YV WUEK ; REFER
GACI3 2016 EEE L W {EH ; REMEAGACHLIEKIZ20195£ 12 B 16, 23H, 20204
1814~278, 28208, HEFEHGACHRIEK(L2020%E7 B7 B FRAIE) [40]
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KB BT LRI B9 5 5ll O

T80~100% TdH » 7z & WiF T T\ 5[42]. NAITIE, oh G ) 2 b R L O & (Rl RE L M
MO ED 5.

1. BEHE G I 2 MEIREIEO B LSS, B
HEE, FEMAEORE LB IThhTwd (£1) [1,51.

1. REIOEBHICOVT BEFEOFE LT, —#HomEEIL, 3w Gy o

AGEKBFEAEIZ BT, BRI, KB E AR WELAEILTHBLTWADS, 202244 1], HHkY >~
HHIHESNTEY, FREFOMMREL TOH RBEORXFFFF 2OV, FFV v fkoa) v
BEO O (BIIEEE) 251 B2 2w X 9128 AT 7 —CEHHESFOMMZ R £ 2 TMH5], ¥V >
BN TWAH43]. 2023 4 4 HIReERE, KEE B HEESOE ROBREDEFLTHRINT S LI/ (K1) (15
HHOMR I A MYHRIHE LT, 115 REHD, BAE, 15 Mo RFHIIOWT, LY (5mY) o
ZOHBEE L HITRINTWA[E]. Zo%IiE, 2003 D ARILTHBLTWEA, 20955, 11 HH

FEORYIEHELIERET 101 TH 572235, 2010 412 102, ) VSRREEETH B[5).

2013 4F12 120, 2018 4712 118, 2019 4EiZ 114, 2022 41

115 & %2 5 72[1] (2012 4F £ £ CTid, WHRIE) 2 4§ 2. FEREICOVT

ARSI AT LR S IRz [44]) . = d, 2023 FEEHE, M (, BRI XD AR AR A R

A4 AT, RIHODHIL, WQREY 2 e % (M2) [46]. FRIZ, KRRAHEZEEIL, HEZODH L,
FHUINS, KEFEERIE (08, KEEIENDH RER f2 7 SR S R WIS A[47). 2 D72
FARTE A LA A R 0E 2 B E 3 5 ), Bk B, WET 5 REHIE, TOHMTHH SN TYEE
STRERSE (15 A, RRBNY (22 4P AT I OV IR WOH % AL BN, HEIRITLILPTEL X
PR B LD T % RIEF), L OMEEIEE (86 HE, 9. WEOKHH R M BET 5 LD D H[48]. Zh
WELTHHAKPOMIBEINDEBLhV/NE L, WD ETORFET, FKEIIEKTREFZIMEL TV
R AR RIEED) 23 5[45]. WRREEY 2 1+ KBHHEL, 2RO 52%, FKEEKDOW I THIEL
WRFHDSLT, HEMAVR SN TV 5 BRI S TWBDIE16%TH -7 EAMESNTEH[48], #ll
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H A [ ]
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i . ﬁg a i‘ ﬁ ‘H ° A
0.00
& 3 > 3 = 3 B ) = S
= - - - p= - - [ [N o
I Q I I Q I IS b Q I
2 FKFEKOREIEEBEDHFE[46]
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BB EE K
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K #K Rk #K K #K Rk #K
1~30 31~70 71~101 102
AEREEH

RI3 2009 FEICEWVWTEK, Sk TEEBAEEIT->T
WEKEEERZHETEEENTHELLELEEZDRE
HIFRIE R OAR (551 1RHEEDEIIEE - 102) 48]
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FEORIETHHTEEVWEELONS, T2, HWENK
RPUET HHEBEZRE L2 2 A, £HH Z4ER 1 1
> TWAKEREENE P72 LdMHFEEINTE
D o(B3) 48], MEFHBORELALING L ZAH
HHTLRRELTWD., JWET 2 REHOBE L
LT, RBESD SR REHO B EEZ AT3 55208
EZONDH48], ZHEEHRE LT, BAFEHE L, 7=
THA BT, WEAFEG - W T Ty 7 RO SR

R 2 R LT B [47]. T2, REH OB,

WA, Wik LA SO #RE HwT, ko
BEESH O M REYE 2 HEE S AR T TV OB D
TN THBY[49], MHEAEEEOE W B R EAND
WHLMESNS.

2012 ~ 2017 4E, 4=fE 12 KB F3EAK T EK H o Sk
FHELZEZA, HEMISHN S S MBIEEDRA 0.1
PETom=E, 70 M) %> (84%) 25D
Bhots (72720, TN MY IR EALI TR
MRS %) [50]. F72, 20224E0HAETIE, A T 7 =
VAN F, RS L DB AN, BRI,
DLHEVBEHVFARGD Do/ EEIN TS
[46]. T 7Y N M) F VIZ 20174612, 4 772 ¥ AN
VI UE 2022 ARG A ) 2 MBS I B S h
O BERECH L. IO LI, REFIIMEESS
WAL, GERA S DEFHT TR L, HHcEmE
BEFIZOVTOHERZIEL, HIELTWL ZEHPE
BWThHhHESLA.

IV. /\OOERER

1. BREOE@ICDOWVT

NOFEREIL, HEEWPC X BEEREEYO—H T
b, KEKEHKIEIZBNT, NaFEBo S H, SHEONH
FA ol (FoolElg, Pr7uulEi, Yoo
WERg) (ZAHETHE, 6 MRS by o BRI BRI E

WCIRESNTWABL Yruulif, Y2 ool

2015 FE S FEHAEMEATIRAL S 72T (Wb 30gL), 4
2, MY ZOuBERIEFENE TOMA 300gLTH - 7272

O, 105701 FTTIFON/AZ &% B[1,5]. TORRE,

JEAEAN 2 R B MR S S D X9 127 5 72[11].

2. KEEEIZOWT

L TR A WAL EE % 38 A L C W 2Bk Tk, b
V) 7 0 OfERIREDE L RABRAN D o 72720, KR
ELT, RBHEABIMICGACE B X AAK, RIbKWE % R
THZETHIB LB 72, FaRMBEE kKB ET
H—OBEARYTIE, T 74 FEESBETRE Y S
O O FEER I E O JEUK T O AR R BE R AR B AK R EE S B S-S
5 EDHE S N2[52,53]. TN E LT, HKET
E, MU rouFEgE Vs aafiBolbE B L, It
LA LG, MBEmbSR s TWwB[52]l. Zh
T, 774 FEFEHROUERYE OIS 5 L 1X

o TOWRWY, BUKEDPIEFICEHWESTOWETH
5 2 ENHER S T W 5 ([54).
EHHEBORF I aFROH L, TuEs g af
e 7aEy oL HEMRIOR SN0 (b
FTHH 10 gL), FARBAKICH T IR & A L7
EZhH, WIFNRD HEMED 50% %8BT 2 dH
LT EDRENTE]. FEARTDORALA F 2 HS, W
HTHHWHIRHEEE JOS L CRIERZREE 72 0, Kl
BRI ATORERE & OS5 2 & T, BEEN
o R % A S B RAL R R A E 3 A [55].
720, FKFOBAW A+ v osEmeibicix, BEMN
ORI DS WA B D B — IS, W Ui aE
RO 7N — T DYty R HE AR LY, B
FACH BRI O S HEEE N EPASN TS,
—J5 T, KEKD SRS R EY I 600 ~
700 fli L DHED BV, WET L MERERY ORE
R LT ZEICBAYH 57:0, KEEH LT
KdRDOLNS. Bz, —EBOHHEEIE KW % oy
HRIERD O~ —F— & L TR EED &) SOk A
T T W B[56].

V. bWIC

KBIZBIFHEEOFE L LT, PFAS, 33, 2
O Z R Y L, KEEHOME»LBA L. Th
SYEICOWT, G hEAMEL, AR RS
HZEIZHBETH LD, HKTat A% &0 AR
IZOWTOMFDLETH S, JFIZ, PFASIZOWTIL,
EN DK T, 12& A EDOYA, PRASUALOTHH
Bk HMICEH SN TWwb 728, PRASKHRZED 7200
IR OWT, TIA ML EOLREAPEINS. &
B, ABTHALZNEIL BAEETTOLI0LH B2
W, XOIRTOMBICEDTET SN WHEELH 5.

FlZE MR
FIgRAHE % L
HEF
ARFgED—Hhi%, EAEFAH%E (22LA1007) (2
B CTHEHE L7z BARKETERD T 2 121, BB 7 —
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