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(SPEXALEY) Z VY, R2OPREICHIR L CHREMRZ B
L7z, Fa—=V7%RIX Li, Mg, Y, Ce, Tl, Co,1 pg/L;
matrix=2% HNOs3(Agilenttl:#) & v 7z,

2. RERCREXNREBETHR

Yt o — OAREEYE AR R (DL T ARRE &5
%) KOBIEEPEAMEEARRE (LU RIS & 97%) POHEK
Zo, PHFRVEE 2 O R U HIZKI250 mLEREL U CHRIEIZ W
7o WENE, BERRIC— OB TITV, ARSEEIX

T ORI L 0T o X — R BREE R A A BR B A R e A

169-0073 HUFUHRH1E X i A H3-24-1

b RN R AT v X — R R SR R SR

¢ FURHMEREZ BRFIEE X — SEBREERL



272

Ann. Rep. Tokyo Metr. Inst. Pub. Health, 75, 2024

K1 BMSEECRT LS 7 —DPokNEER

TKHERRELYE (23 XN)

HIEEH PR SOmY HEL . A AR W7E Ik

71 KT (Cd) 0.03 mg/L LA F @® ICP-MS
T 1 mg/L LAF @® WLt B
ARk 1 mg/L LLF @ PRI HER-GC
¢ (Pb) 0.1 mg/L LA F ® ICP-MS
A7 v 2 (Cr(VI) 0.5 mg/L DL * ® W SN v
it (As) 0.1 mg/L LA F ® ICP-MS
TR 0.005 mg/L DL T ©) sk
[N/ A=R=t % 0.1 mg/L LA @ HS-GC/MS
A== 0.1 mg/L LA @ HS-GC/MS
A== % % 0.2 mg/L LA @ HS-GC/MS
DUt b bR SR 0.02 mg/L LLF @ HS-GC/MS
12-7nanxiy 0.04 mg/L LLF @ HS-GC/MS
Ll-YZrnoxzFLyv I mg/L LLF @ HS-GC/MS
VA-l2-YrunTF L 0.4 mg/L LA @ HS-GC/MS
LLLI-hUZnpxxy 3mg/L LT @ HS-GC/MS
L12-hUZnpxiy 0.06 mg/L LA T @ HS-GC/MS
13-7mnunraly 0.02 mg/L LA F @ HS-GC/MS
FUT L 0.06 mg/L LA F @ HPLC
D% 0.03 mg/L LA F @ HPLC
FARINT 0.2 mg/L LA ©) HPLC
_oY 0.1 mg/L LA @ HS-GC/MS
1 (Se) 0.1 mg/L AT ® ICP-MS
5% (B) 10 mg/L 2L F @® ICP-MS
BNGE 8mg/L LLF @®, ® IC
1,4-V A4 %4 0.5 mg/L LA ® HS-GC/MS
w7 (Cr) 2mg/L LLF @® ICP-MS
4§ (Cu) 3mg/L LL'F @® ICP-MS
Hign (Zn) 2mg/L LLF @® ICP-MS
7 = ) —)VHE 5mg/L LLTF O W SN
B (sfpre)  (Fe) 10 mg/L LA T @® ICP-MS
~ Ay () (Mn) 10 mg/L 2L T @® ICP-MS
Wb SR B K E(BOD) 600 mg/L A ® VEAT IR A AR5
TP E R (SS) 600 mg/L it @ Ak

i 30 mg/L LT =
SV s U ) @) GERERIA
EHE 120 mg/L Aiifs @® WL
W 16 mg/L A @® WA
KA AP (pH) 5 ZHAZ 9 A ® pH A —% —
B 45°C A @® BT
KB 220 mg/L A ® T EE
B S - OHA T2 K0102 QBEIKENED P KIEMEIR D MIE S E  OKRETGEBICAR D BB L

@HARTLHESIK K0125 O FKROKEOREHFIEFICET A

WEHE:GC (FAZ7u~ 7T 7 1—) , HS-GCMS (~y RAR—ZA-HZ27u<x "N IF57 1—)
HPLC (F#iEikru~ o7 4—) , IC (A ru~w I 77 14—)

N2 v A TARPERREREII A 644 A 1 HAvD 02 mg/L LAT
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* 2. HeREUTR O REIRE

SEFOCH FEVE IR P STDI STD2 STD3 STD4 STD5 STD6
B 10 0.05 0.1 0.2 0.4 0.6 1
Cr 2 0.01 0.02 0.04 0.08 0.12 0.2
Mn 5 0.025 0.05 0.1 0.2 0.3 0.5
Fe 30 0.15 0.3 0.6 12 1.8 3
Cu 10 0.05 0.1 0.2 0.4 0.6 1
Zn 10 0.05 0.1 0.2 0.4 0.6 1
As 1 0.005 0.01 0.02 0.04 0.06 0.1
Se 1 0.005 0.01 0.02 0.04 0.06 0.1
cd 0.3 0.0015 0.003 0.006 0.012 0.018 0.03
Pb 1 0.005 0.01 0.02 0.04 0.06 0.1
AL : mg/L
420, 5/25, 6/22, 8/3, 8/31, 9/12, 10/26, 11/16, 12/21, WAy 7 (T sH ) B, 0.1 mLAIRINL

1125, 221 R UB21AT > 7=

HEMSOBEITEIL, 9% (B) , 7 u s
(Cr) , ~»#Hy (Mn) , & (Fe) , #i (Cuw) , Hifh
(Zn) , B3 (As) , BL v (Se) , # RITA (Cd)
KO% (Pb) &L, TRENOTLEOLE, FARIER
FEHE T NE USRI T D NS C R 2 R R T. JIE
MEEBETHEDI B, v oW ROGIGE T, +
OO ITLFIFIEEIRMEITCFR E LTE Lz, 72, o=
LOWENRMZ 7 5D T ARPEBRIENEDS mg/L (4 Fs4E
FE) D1/10TH 50.05 mg/Lz i Li=54a, AMiiz v A
MCHETDZEE LT,
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CHNEIE, AT Ly 48— (Millex®-AA7 4 VX
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VU DITHKRERIIL, A7 L r 7 gV H—%Rk T
BEWL72t2, BAKIOmLE AL, 14mLARY 7oLy

% 3. WERRE B L O R E R BB HR

BRI IS A
B (11) 10 mg/L LA Be (9)
Cr (52) 2mg/LLAF (fernm L)

0.5mg/L LLF ONfliZ = 4)

Mn (55) 10 mg/L LA

. Co (59)
Fe (56) 10 mg/L LA
Cu (63) 3mg/L LA
Zn (66) 2mg/L LLF
As (75) 0.1 mg/L LA F

Y (89)

Se (77) 0.1 mg/L LL'F
cd  (111) 0.03 mg/L LATF In (115)
Pb (208) 0.1 mg/L LLF Tl (205)

() PITEREK

7.

2) FRESFRMETTR

RV Tabe L AR B —% W TRIK30 mL%
~ Ay =—7HENFEHIZED &V, HEE3 mLE iR
MU, ~A 27 a v x—7 N EEEE (Speedwave®
four, BERGOF#L:HY) % M\ T AR SAE TIES 7
WFREAT o 72, B D& T, 50 mLA Y 7 et
L8 2 —7 (Digi TUBEs, GLY A = Ath:8) 12
L, 50mLiZ7e % K 5 ok A% 7=

K4 ~A 70y —T NERGREEE D&M

IR JES BRI REFRRRR] AR )
(°C) (bar) (77) (77) (%)
1 160 60 5 5 90
2 200 60 3 5 90
3 50 60 0 20 0
5. ZRBEICROER FIRE
EoVEE N — TR 4 RSN RE
JLFR JE T R ST R
B 0.1 1
Cr 0.02 0.05
Mn 0.05 1
Fe 0.3 1
Cu 0.1 0.1
Zn 0.1 0.1
As 0.01 0.01
Se 0.01 0.01
Cd 0.003 0.003
Pb 0.01 0.01
HAL : mg/L
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4. ICP-MS% i\ /=& BIEITHR OWE K OFEHT

LE[E L, 7900 ICP-MS (Agilent £ Z W=, %+ U
THALLTAr HA (i . 77 X~ H A 15.0 L/min,
I A A 0.9 L/min, +7 7 A FH A 1.09 L/min) %, =V
Vary AL LT He #A (Jiif : 43 mL/min) Z{EH L
7o, FEOFERIZ 0.1 B, MRV K URIERZLT 2 [E L.
T 7 6t B2 4 SR B OO B BB OV BB HE L3R D' B DA A
VEREEZWIE L, WIEERETTRIIRT D e N En04EE
TEEDA FURELLLZ KD, 1.0 3T X 0 R L -
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DB REBRINIE T O BIETCHEDMRE Z KD 7=, S 5 4E
D& o B — KOG 4 RO EL TOREBIETHE
DOERE FIREZE 5 IZRT.

5. &RIETROTMENTZER

W o ¥ —AREEOPEKE VT, # 21277 STD2 F14
DT b X5 PEZEAERK (XSTC-760D) ZiANL,
B ZAT - 72, BEEEEZ TN L TWOZRWARIEOHEKE 75
&L, EEFREL E TR SNTESBHEILEICON

# 6. GRFICHEORMEIGRERRR CREEHEK)

AL VIS B Cr Mn Fe Cu Zn As Se cd Pb
WRINE(mg/L) 0.1 0.02 0.05 0.3 0.1 0.1 0.0l 0.1 0.03 0.01
T S22 (mg/L) 0.48 0.02 0.06 0.88 0.10 0.09 001  0.09 0.03 0.01
AREEPEZK (mg/L) 0.4 ND ND 0.6 ND ND ND ND ND ND
I H (%) 932 1050 1089 87.0 1013 943 987 886 97.0 93.8
ND : £ 5 &M (n=5)
7. BMSFEEDOY L Z —PoKAIER R WS- HEOR)

- RE Rl J = N KR
B moor wan  pE AR o pHt
R5 EN ND ND ND 5 ND ND ND 26 7.2
4/20 GllEG 0.1 0.7 ND 6 ND ND ND 22 7.2
s EN ND ND ND ND ND ND ND 27 6.9
AR ND 0.8 ND ND ND ND ND 23 7.3
62 EN ND ND ND ND ND ND ND 28 7.4
AR 0.1 0.5 ND ND ND ND ND 24 7.2
o3 EN ND ND ND ND ND ND ND 31 7.4
AR 0.1 0.5 0.1 ND ND ND ND 27 7.2
81 N ND ND 0.2 ND ND ND ND 32 7.4
Bl fi ND ND 0.1 ND 12 ND ND 28 7.5
o1 A ND ND ND ND ND ND ND 31 7.6
Bl fiE ND 1.0 ND ND ND ND ND 35 7.8
1076 A ND ND 0.1 ND ND 2 ND 27 73
BIEE ND ND ND ND ND ND ND 22 8.0
116 A ND ND ND ND ND ND ND 24 7.4
B ND ND ND ND ND ND ND 20 7.9
. EN ND ND ND ND ND ND ND 26 7.4
B ND ND ND ND ND ND ND 23 7.4
R6 AfE ND ND ND ND ND ND ND 18 7.5
1/25 I ND ND 0.1 ND ND ND ND 19 7.5
1 EN ND ND ND ND ND ND ND 22 7.4
GllEG ND ND 0.1 ND ND ND 5 22 7.6
31 EN ND ND ND ND ND ND ND 20 7.1
BIEE ND 0.4 ND ND ND ND 3 20 7.4

ND IR Ef<s, TREMEWE <10, Bi<l, /A~ A~FHoMWE <3 BT : mg/L Ok - pHERL)

KB ILREDOND : £ 55
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# 8. Uk —OPKTOERETTHROMER R

(B0 4 FEEZRE)

Rk H Zn Fe B
R4 ENE ND ND ND
4/4 ballj ND ND ND
59 ABH ND ND ND

ballj ND ND ND
66 ENE ND ND ND
billj ND ND ND
4 ENi) ND ND ND
I ND ND ND
" ENE ND ND ND
billj ND ND ND
o/s ENE ND ND ND
ballj ND ND ND

03 ENT ND ND ND

ballj 0.6 ND ND

e ABH ND ND ND

IBE ND ND 3

125 ABH ND ND ND

I ND ND ND
RS ABH ND ND ND
1/10 Il ND ND ND
26 ENE ND ND ND
billj ND ND ND
36 ENE ND ND ND
ballj ND ND ND
ND : %5 &/ R mg/L

TIX, BEERNEMENS 7T 7 x2S W& BT
FOWRMEIREZHEE L7z (n=5) .

BREOREE
1. &BIEIROTMEIRER
FOMEIGRBR OFE R &2 6l Rmd. LUF, &8 FIRER
INDE Uiz, 7707 T, 1&9BROENETNETN0.4
K06 mg/LIRHH S 7223, MiREEZZ= LW & 2
5, WTNOERFICHE b EIEEILT0~120% D EEFHNO T
bV, REEEIXRF TH o7z LT LT,

2. ZHEEE OWERS R

BRNSHEE DY v 2 —AR A« BIE O PR
WY RS EEOR) .
Fo 3420 OREE L OBIEE)
BEN10/26 (RFE) KON/ b~ )b~ W E 7132/21
FO321 (& BIZHIEE) b anzn, wiid Tk
PREWEL TRISZEE T, &R TRITIVIOL W)
1221 % B < P A TR &, BIURE TR HHBEE 23 & W B

ERG R A RT
SBRFILEOM, IRFETE

TEWEEE A3 8/31 (BIEE)

MIZ o7z, FEMZR BRI DWW T, AREETIRE D &,
BIEECIXEk, #igh K NE 5 FRENEIVERRRRH iz
2N, FEUEfE (139 #FXLOEE - 10 mg/L, #80 : 2 mg/l) %
BT 5 Z L ikienote. ERUSNOERETRICOWNT
%, TXTCOMUEH TNDTH 7.

gL, BlEEPEK 2 BEF6IERH v, R IX0.4
mg/LUA BT, HIEMMAN O S EIZ1.0 mg/LTh o7 b D
D, FARHEBREEDO/IORE TH -7, HIRNOKREIHET
B 51.0 mg/LIXY/ 121 S =03, T ORFOKIRIX35°C

L, MEMBIN TR bEVETH 72720, KR L DO
DAL ~Tz, ZOREE, HEHMANT2ERICE VIR
T o 5720.8 mg/LTHH S 472525 DKIRIF23°C, Fi
DA ORI 320~27°CTH 7=, £7, KiEI2FERIZ
B 128/31MD28°CTIIND TH W, /Kl &SRO LRI
EARA 72 BLRIT R S e o 7.

Hign K ONE 5 B O IR E 3 E & FIRMERHE Th o 7.
MEME TEMITITTSAE A v % & LCOMERZR Eoft, B
T2 EMEOH A (Bbdigh & L THEET D)
WCHELEENDD. 1T ) FRIL, KREELOBIEEOR T 6
Mt S 7. 139 RIEH 7 ARRHE R Ol %, iR off
JASNTEYY., Mo ¥ —DRRETHMN SN DRI
UM EIC L 2O AR Z 2 6 5.

F iz, PEZEIHEFETIT o T T2 Fd4 1 O fE R
(#£8) Ti, BIEEICBWTI0H (2 H§1730.6 mg/L, 114
IZ1E 5 H#233.0 mg/LigH S, ho&EE CHIINDTH
ST, BFSEEORE R TIE, SBIEE D H6[E], dHEN
BIRED B 30, 1F 5 BOAREED B 28] 2 ORBIEE D> & 4014 H
SH, FRMEEORER L T 5 &, REEE X&)
oo BRAFEOREICK T2 ER FRMEA MR L L Z
2 (FS5) , B, Bruahs, v B ENNEIETY L
A —TOERE FIMEL Y bE<, ZOEPRBEE RO
HIRE OB DN oo LR L. 8k, WigakNE S F
PSR D& B TTHEICOWTIEND TH Y, BT E O B
M & RERERIIEN ST B DD,

* L b9}

A FUSHEFE I U RUET e 22 P 9E | o & — O AR B O]
FHOYKREEIT- T2 25, &RETHE, RENRE,
PR, BN L L~ R R D R
U, PTHEREUCHEOBRTEE R EVEICH 5 7.
ICP-MSIZ X %@ BB ICTHE DO — T OIRAREE Ok O

WM MR 24T 72 & 2 A, RINEIERIZ70~
120%DFFENTH Y, REBREBIEIXRFTH 72, Hko
WEFEFOHC, SEFOCROFEMRT — X i~ =
A, 1E9HK, KOS ERIER L S, wWind
TKPEBREENE (23KN) ZHET 2 2 Lidehot. A%
HRERGEZ RS TCMEEZMFE L TS ZENEETH
D.
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Wastewater Measurements of Tokyo Metropolitan Institute of Public Health

Tokuko TSUNODAZ? Tomoko OKUBO? Norihisa MISEKI? Teruaki KINOSHITA® and Akiko INOMATA?

Sewage elimination standards (the 23 wards of Tokyo) have been established for wastewater from industrial establishments in the 23
wards of Tokyo, and standard values have been set for hazardous substances in wastewater discharged into the public sewage system.
The Tokyo Metropolitan Institute of Public Health is one of the facilities to the sewage elimination standards, and compliance with the
standard values for each regulated item should be confirmed. In 2023, the wastewater discharge measurement at the center detected
metals, iodine consumption, suspended solids, phosphorus, and n-hexane extractants, with metals being the most frequently detected. A
validation test was performed to ensure the accuracy of the metals test, and good results were obtained. Boron, zinc, and iron (soluble)
were detected in 2023 but did not exceed the standard values, and all other elements were lower than the quantification limit in all

measurement months. Therefore, inspections with high accuracy should be continued.

Keywords: wastewater, metals, inductively coupled plasma-mass spectrometry (ICP-MS), simultaneous analysis
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