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Water Quality Standards for Tap Water

(B ERE
i N | S—
Kenji Harimaya

BTN BRBERR
2SI SR = S
Mami Nakamachi

A drastic revision was made on the ministerial ordinance regarding water quality standards
for tap water 34 years after the issuance in 1958. To comply with the new standards, water
quality measuring devices including GC-MS, flameless atomic absorptiometer and ICP were
introduced to our laboratory and various measuring conditions are studied. This paper des-
cribes a part of the study results in addition to the background of the revision and the
contents of the new standards. Techniques for measuring all items concerned will be acquired
by the enforcement of the ordinance in December 1993.
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Table 1 Test methods of volatile organic compounds (VOCs)

Trichloroetylene
1, 1-Dichloroethylene
PT P T|HS |Dichloromethane Benzene

| | 'Chloroform Bromodichloromethane
G C |G C |GC | Dibromochloromethane Bromoform
1, 1, 1-Trichloroethane
MS MS |trans-1, 2-Dichloroethylene

i Toluene

Tetorachloroetylene
cis-1, 2-Dichloroethylene

Xylene

p-Dichlorobenzene 1, 2-Dichloropropane

\ Carbon Tetorachloride 1, 1, 2-Trichloroethane

1, 2-Dichloroethane 1, 3-Dichloropropene

P T : Purge and trap

H S : Head space

G C : Gas chromatography
MS : Mass spectrometry

B2 X GCHRHEBORE
Table 2 Character of GC-Detector

Detector Sensitivity Selectivity | Compounds
i | .
FID e o[ O
1 H O } ‘7"
ECD 10712 . Halogen rganochlorine
| | compounds etc
| ’ } Organophosphorus
‘ i compound
-10 i
EPD 10 | P, S ' Organosul phur
compounds
Ms | 1073 | High reanic
i compounds

Syringe

Purge gas

Thermostat

Closed vessel
Closed vessel

Hed space

B1E EREERYERER
Fig. 1 Pretreatment of VOCs

Purge and trap
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BN W E W eSS 508, BB L B REEN
Pin<, ELGCADEAEN, PTE:HSE=1:1/
10~1/100 L E NP TEDOFRERE TH 5D

BEH1 GC—FID (Yokogawa 5890)

Photo. 1 GC-FID(Yokogawa 5890)

EH 2 GC—ECD —~y FRAR— 22—
(BHEGC—14B, HSS—2B)

Photo. 2 GC-ECD —Head space—
(Shimadzu GC-14B, HSS-2B)

EHX 3 GC—MS — /= +F v
(B QP1100WA, Tekmar L S C2000)
Photo. 3 GC-MS —Purge and trap—
(Shimadzu QP1100WA, Tekmar LSC2000)

NI, GCABAINWOECOEE, B
N5, BEEMEEYEIZ20~50F L BENS D, BT
LXESBESLETH D, HEDOMWI r—F x5 1
— 717 5 (0.3~025mm) KRBT 5 EE2 BB, RIT,
HBoubh G CRIBBOEEAE2RY &, #HE4+BE
1~3 iR, INbH LY, BIRELNEAREB DL
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100

14 _ .
0.005 mg” £
S 1
R 2
= S0r R
25 1. Conditioning
2. Injection of sample GC-MS
6 917 3. Rinsing N —purge
ik 1. Drving HPLC
N A A A A S AL A A AL SRR AL MRS DA A AL AL AL A LA S M L 5. Extraction
11.82 20.16 28.49 36.82 15.16
R ion ti i < . . .
etention time  [nin] Solid extraction Concentration  Measurement
Sample size i 1 Trichloroetylene 2 Tetorachloroetylene 3 X 5 E
Sample temp. 40°C 3 Carbon Tetorachloride 1 1. 1. 2-Trichloroethane f .3 ﬁ%}f{jﬁ? he d . : icid
Purge 100 nin 5 L 2-Dichlorvethane 6 1. 1-Dichloroethylene 1g. ethods for the determination of pesticides
Trap Tenax Silica Gel Charcoal 7 cis-1, 2-Dichloroethylene 8 Dichloromethane
Inject 200°C for 4 min 9 Benzene 10 Chloroform
Column AQUATIC 025 nnl.D. x 60 m 11 Bromodichloromethane 12 Dibromochloromethane
df=10um 13 Bromoform 14 cis-1. 3-Dichloropropene
Column temp.  40°C[1en]=200C  at 3°C wn 15 trans-1. 3-Dichloropropene 16 1. 1. 1-Trichloroethane i
Carrier gas He 1.0 kg wr 17 trans-1 2-Dichloroethylene 18 Toluene ‘.
Detector AMS. El7OeV 19 m-. p-Xvlene 20 o-Xvlene
21 1. 4-Dichlorobenzene 22 1. 2-Dichloropropane
F2R ERUEBMEDOF—ENVAF < P ST A

Fig. 2 Total ion chromatogram of VOCs

EHE 4 HhIa~ 7574~ (BELC—10A)
Photo. 4 HPLC (Shimadzu LC-10A)

IS BE R H B85 & B2 5N 5,
B0, MftoMmREaMyE e, BIABEE &
LTPTEEZITW, Fua—% 27U -7 5 THHEBRE
EONTEI T ATTS, <~V FF o T—F R/ b
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& & Uioo RETTHON L /- EREMEA EHE 00.005 mg/2
Ba&WDO <77 058 2BRCTT,
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CTHlzEAfIHD k&L, O AEYEIEL, HPL
CHRELBHE4 K, BEMTO—FI%E 4 BRTRT,

100,
14
— 13
S 12
- 11
T [ |
= 5
7 10 16
1 Nl s
618 1718
19
3
(} 1T L DL L LI T T r 1T reeror '.A
13.31 21.65 29.98 ~
Retention time  [min)

1 Simazine{CAT] 2 Chiorothalonil[TPN] 3 Propyzamide 4 Diazinon

5 Tolclofosmetyl 6 Fenitrothion(MEP] 7 Chlorpyrifos 8 Captan
9 Pendimethalin 10 Isofenphos 11 Isoprothiolane 12 Napropamide
13 Butamifos 14 Flutolanil 15 Isoxathion 16 NIP

17 ONP 18 Iprodione 19 Bensulide[SAP]

FTAM BEOI—ZNMAAV IV IITT A

Fig. 4 Total ion chromatogram of pesticides

6. 2 B

E&BOSTTEL, ETRAEXEE OKBWEEERD
7V~ AV RE) ROBEMEE 777 X~ BT
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BT & BFEREEINTW 5,
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Table 3 Character of detecting metals

: Sms(igt%vity g}rr:ﬂ;;r;?:s analysis Operation
Flame-AAS  10"7~107° X O
Furnace-AAS : 1079~10"12 X ____>-< |
ICP-AES | ;;0;8~i0-; 1‘ - O @)
IC;—Mé | 10712 O | ‘ A

AAS: Atomic Absourption Selectivity

ICP-AES : Inductivity Coupled Plasma Atomic Emission
Spectrometry

ICP-MS: Inductivity Coupled Plasma Mass Spectrometry

Intensity

1E-05¢ LAI 7n Pb Mn  Fe Cr
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Fig. 5 Calibration curve (ICP)
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Photo. 5 Flame & Furnace-AAS (Seiko SAS7500)
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Photo. 6 ICP —Ultrasonic nebulizer— (Seiko SPS1500VR)
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Photo. 7 ICP-MS (Seiko SPQ8000)
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Photo. 8 IC (Dionex 2000i/sp)
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Suppressor  : Anion self regenerating suppressor
Inject volume : 50 x ¢
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Fig. 6 Chromatogram of inorganic anions
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