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HrE DERTH K E K O 7K B B

K2 # - EC BE
AYEMB R ERRS R
(20064E10 F 4 H )

1. BL®IC
HAROKEADKE R, —BOCHEMES, BIATINVOLRVBATHS (BT
REW), ZRICHLT, BE, I—mvS TR R EDKEOKEKDS K
Th b2V, Zhid, BHETRBAENE, FLBBIRBT, KEKOKEE %S
OB A2DIZ, BREICLZBHELEARTIEL ORSOREI/ NSV LI
$25®, g617, BARRKLETH ), BHL2EAPLENFEL VI LICHBRL
Twa P —J, HE, F-mvst, TRAYDREORETE, WIIOKRNIESHT,
BB R T T 2720, XHOKEOBEEZZIRTL, ILEACLELORSICE -
T, BRBIZIATVIDEVEKCRLLDLEEL LN, R, BTREKEAE
ETRHEITD, RETHEMRMETIROLDI, L IRRAER L BT ARPRUG L
BRGKEMEBAET DL RB L b ED,

Bz bk, WAOKEKOKERAELED TV EA, SEIZHEORETOKEK TR
W 5E2E/-0T, FOXKEBHEZHLPICTHI L2 BNICKRESN 2T/, H
EOABKIZOWTIE, R EHEUT (T)1E) OREREDHHEDS D10k o THES
hTwb, 72, BE @ 3B OEE TH 5 BRI EBOKEXDOKESH 21T o T
W5, LL, MO OKEKDKEICOWTE, FEMIZHALP TRV, '

—7F, RETE, FEOEEE TEICEo T, FHTKEFRR L OBREMEIEZ -
fzb““ KRN TR ZOBENMENTH S Vo 2D X)) KBEHLRIETT

E, AR TREKEKREE LCEBT 5546, £OBEMNKEXKFIZOELTY
5ZLdbE2ONG,

COWRTIE, FEOEBHEKEKOKEIOVWT, pH, BRGEE, REEREE
BAF Y BIUOBRAF VRELAEL, REEREOBFEERSMICTEEEBIC, KiF
&R BN I T RNOWEK OB R KBEHERICHE T 5 EE 21T o7

2. JKEK DR A

P EENOETHAEKDAKE E D702, 20054 3 BICHHT AR LRI L7z (”
Do ¥/, HEO2012, FEOBRETH 2EEOEHY 7V OKEK DRI 72, L
TICERBU A L AREARDFAK GAIIK, HTK) 27T %8B, KEKDFKIIDNTI,
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21 FEOEHHKEKDOFERMS -
1: ki@, 2: K%, 3:dbR"-1,4:4t®-2, 5: %5 -1, 6:78F5 -2, 7: K&,
8:ERY5, 9: BIE, 10: FEFESE -1, 11 FEFmESE -2, 12: VL

B TOMERYRAEZIZL 2,

(1) L (L) - - -k GHF) (2) K (RE#™) - - - -k

(3) dex -1 (Gbmh, Z=8)----mik (4) dbx -2 (ALF=H) -+ -#Jlk

(5) B -1 (EE) .-k, #TFk  (6) &H-2 (ARE) - -k HTFX
(7) RiE (GE=AE) - - Ik (8) ER¥h (ATde) -« - -#Fk

(9) "B (WEYITVHEK) - - #TFK

(10) MEFMEHE -1 (B DVEIBR, Z28) - Tk

(11) FEFIESE -2 (WE Y IVERX) - - #T K

(12) v (&E)----#\)lk

3. AKE

KEAKIE, B CREERRE (—HARIC LB, /Sy ZF 2 b, HyHEALE), pH
(BHADPH X —% —, HANNA ), BERIZEEF (BHHEC A —¥% —, WPRER) %
WELZ®, FUVBRCANRTELREY, TEBHERSTHDLHBA 4~ (Na', NH,, K7,
Mg?*, Ca®") L&A * ¥ (F, CI, NOy, Br, NOs, PO,>, SO2) iEER 4+ ru< b5
7 (Dionex #, DX-120) 2 HVTREL7z0 SAFICELTIX, B4 4 ¥i2 20mM DX ¥
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YANKYBRER, BA A Ti0.3mM ORBRIKEF MU T ABKE 2.7mM O KBRS
MUY ABEOBREWEEMERE LT L. $72, HBEEICL>T, pH4.8 7V
B EERD, ZOMENPL HCOy RELFE L7,

4. PR

FEOITHREKIZOVWTOKRESHEREELIIRT. BT, EHMEEICOWVT,
HEE BROKEEREM (K2) #b L2, TOREEMEBNL, 2B, PEOKEHR
EEICOWTIE, FEERHELA 19854 8 H 16 HICAGKAKEAEREE LTAKL
250TH, ZoHPLREMEERICOVWTR2ICE LB,

x®1 KEIHER

Sample T f TR-1 w2 Al EEZ X B

pH 71 7.8 8.3 86 7.8 85 83 86

EC( 4t S/om) 360 470 270 450 500 500 240 440

BREIERme/L)  ND 04 ND ND ND 0.1 ND ND

Na (mg/L) 58.74 29.66 6.30 18.90 13.58 1951 20.89 11639 y

NH4 058 075 - - - - - - - - - Lo-
K 8.8 5.07 098 1.46 147 191 243 063 373 257 292 229
Mg 1397 21.76 10.14 23,54 1498 2076 9.92 4.06 3287 2443 2285 420
Ca 56.68 3457 3224 7394 67.40 93.68 37.95 15.94 86,79 7434 61.30 2335
F 043 0.50 0.44 0.35 0.17 0.17 015 . 083 0.46 045 0.33 007
cl 97.87 5528 16.74 24,91 21.39 21.37 34.36 7091 12852 113 16.32 2218
NO2 4.49 0.07 - - - - - - - - - -
Br 031 - - - - - - 0.18 0.42 - - -
NO3 1411 247 1212 16.82 3275 3301 15.75 - 27.90 15.47 19.84 10.04
PO4 - 0.46 - - - - - - - - - -
S04 142,03 78.73 2328 44.74 80.56 84.85 4155 7077 167.03 2002 27,68 17.87

HCO3 740
TEE (mg/D) 199.0 1756 1222 2814 2299 3193 1355 565 3017 2860 24639 75.6
ND:RHE -: REEFRUT . .

109.1 1243 189.9 285.3 ND 155 ND 186.0 258.4 ND 50.2

(1) pH | F2 hEOEERAKOKELLERE
ﬁﬁéﬂfij(igjk‘i, TRTCTF7IVAH )& T @ E = B &
. —ARHEE f8/mL AT f&/mL BAF
FELE (7.1~8.6)s ZOHTY, I, awm o amaer  whameect
W KR B, SEB I OWAEEO . R
Spon S N - . REEH 0.05mg/L B F  0ImgLBIF
REHI pH A <, 8.0METH 2. —A, v LT ST
EHTIRPHA7.1T, HHICE, FHE pa A
B 3 —_ < A SHI 2 | H& 1.0mg/L AT 1.0mg/L AT
DARFERMIL6.5~8.5 T, oH DRE 7= ) —ME 0.002mg/L $AF 0.005mg/L AT
TR -2 LIRS OBIOL b ISRl R | ROvMEE ST T
EPITBZ Tz, b Az, HEROKE Hifean 250mg/L BT 200mg/L BAT
BRRLREE 1000mg/L LA T 500mg/L LA T
F#HEIZ5.8~8.6T, REOHEEEL L s DU 1omglL AT 0.8mglL BT
TV 0.05mg/L LA F 0.0img/L 2L F
BLT, BEROFPTRMENE . BEY e 00SmgLBT  00ImgL BT
. Ly 0.0Img/L EAF 0.01mg/L AT
TN OKEKIZFGT VA )T, pHIZT7.6 Py 000ImgL BUF  00005me/L BF
HRIY L 0.01mglL BT 0.0Img/L BUF
'C&) o 7:0 : san (64F) 0.05mg/L LA F 0.05mg/L LA T
# .05Smg/L B .01mg/L LAF
(2) EAIZEE (BC) . o
DEEMERR CERNREER 20mg/L 4 F 10mg/L AT

BRMEEEIIKEKCE TN ERA T
VOEERBTALNT, BDEOEIBVEEIIELIED 870 4 S/cm Tho 2o —F,
R OEVEEHIREDOKEKRT, ZOMEIZ240 4 S/cm ThH b, B, BEYV I VOKE
K3 150 4 S/em THolzo —HkHIC, HEOKEKOBRIZEE I &EMITE VER
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Yo
(3) BYIER .

—BWOKEKIZOWT (KB, K, A, FAER Vo), RKEBICOREERR
BEEREELY. T_T0.1mg/L \ETH B, REDKEKE0.4mg/L DFEWMEER
L7zo HEOKEHEMEZ 0.05mg/LUET, $_RTHIKEEEEHNICA>TVD, 2B,
HARDZKEMEIX0.1mg/L YL LT, DEOEEMEL D ITEVEEL 2o Tb,

(4) BA &> '

BA A 120w, Na'BESERY & L#TE < (Fh2h 116.4mg/L, 93.3mg/L),
BHEVOIIZIFRTH o7 (LE-1:6.3mg/L)o K BEIIHRE TH 8.9me/L (LifF),
IR D ENEEZ R L DRSS OFRE T 0.63me/L TH D, Mg™ IBEIIER, KiE,
AHE, MAEETE L, 20me/L 282 %, FiC, GHETIE32.9mg/L LBOTHWES
RU720 Ca®t IBEIZDOWTIE, KBRS EL (93.7mg/L), MFERE-1, dLm-24%
EHbb# 7T4mg/L ERICEWMETH 5720 BB, Rk BEOKEKIIE, NH, 258
ThTBY, ThEh0.75mg/L, 0.58mg/L DETHo 7z,

(5) A~

A4 TiE, FEENESTEL, Z0MHEIZ0.83mg/L TH S, biAiZ, RET
F BEEOREMIT 1.0meg/L T, BROKEETIZ0.8mg/LUTEREEIN TV,
CrigEEsEvkEAE LCid, A (128.5mg/L) & Ll (97.9mg/L) BdbiFoN 2%,
INSE NS EELBNI RS, KEAPIINCIOETEFNTVEbDLEALNRS,
HZ CI B EATE bRV K EAEIFAERORE T, 7.7mg/L Th o7z, NOy iREIZE
BB, RS TLH 33me/L (BH) Thb. NO; IREICOVTOHREDKE I
T, NO; MBS 0mg/L BITF (WBRIEEFR L LT, N-NOs :20mg/L) EHES R
TW3Y, SEOGHER T TR THIERENTH o7, BEL T, BADKEBET
1, NO; #%45mg/L (N-NO;™ :10mg/L) BLFEHREEN TV 5, SOL BEITEEIC
&, L AEN 100me/L 2B TS (ZNFh 142mg/L, 167mg/L). —F, V
T @ SOL B 17.9mg/L LR, 2B, —HOKEKTIX, NO,y BEINTHY,
¥ T 4.5mg/L, RET0.07mg/L ThHolzo Bk X 512, LilgL REDNKEKIZIZ
NH,* bBHEENTWBE Z 25, KHIZNH,, NO;y BLUNO; DEFILEWT T
BEBENTVWEI LT b, 77, AFHE EBOKEKICEBr "% N Tn5 (&
B8:0.42mg/L, E#5:0.31mg/L)o Z0M, POS HSKEOKEAFIHETH BV EE
hTwiz (0.46mg/L)o HCO; BEEIZDOWTIE, —MMIC Ca?t IBE LARBEISH Y, %G
(285mg/L) 3 & UTPAIIESF (258 mg/L) TRVWMEZ R L7
(6) BERE ‘ '

KRESMRERED &I, Mg? L Ca IBELOHWELAFHAELL (ED). 2hiZT7T XY
HRBERRT, Mg? & Ca® {BE% CaCO; IZE TR L o7
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T (mg/L) = Mg® (mg/L) x 4.118 + Ca®" (mg/L) X 2.497
B o/ EILEY (56.5mg/L)

kB %, 100mg/L P komikcsd 350
bo TOHTYH, BEDOKEKD
BESRSDE L, 319mg/L Thbo
B, HE O HKEHETIE 450mg/
LUTEHEIN TS (HA:
300mg/L LLTF)o Bz, HEY
YV D KEKIEH T6me/L & L X : ;
RV, M2 ICHBEOL A MY X oAw2 Em2 By RS

(mg/L)

ﬁl

vl

PN T M2 BEOLX IS4
(7) KRB

ERSMBEAFF S AT/ AELTA
yofbL, E3IR Lz 2B, coRIE,
BE© - L R EIIEORBTOKERD =
F— s VPR T2 CONFHF AT ST 4 o A
25, BHMHOKERRIKOL )T LD <P HEg- (A Gt
ZENTE B T am
B NaCl-CaSO, BB, Ri#:Cer —T—> us
HCOs+ Mg-SO, M, 4£30: Ca-HCO;, 65 B
Ca-HCOs, Ki#:Ca-HCOs ER¥i:Na-Cl, @H: T -

Na-Cl - Ca-SO, P 2, MEFI#ESE © Ca-HCOs, EE -
BZ%E : Ca_HC03, VAD. 2 Ca_HC03,

LibeT, SEMFEREEEOKIKE e T
% { A Ca-HCO3 ¥ 4 TOKETH D EV L Do & o
LrLedss, L, K, BWHBLOCAEo <P na
KA E Bl s 5 4 TOKERBEEH LT <> na
Who kB, BEY YIVOKEKS Ca-HCO; ¥ 3 KEERE
A TOXKETH %,

5. %

(1) wkopE

AFEROBE TR L I, FEHHOKEKIE N & CTIBEPRE S BLRD, —iK
USRI T, BTFARIIKICERE (FSA4 74— V77 b)) OFEIHERD
_&#%%énrwémo% T, WKDOEBEHZ5720IC, Na'-Cl FEERLT, &
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HHOKEXFOWA F D _ (mg/L)

MEEm< (D). zs,

ZORIITEROME L (Na: 120 ¢

Cl=0.553:1) @1 % KR L 72, 100 .
EH 0 CI EOBVBEHID Y

WThD L, bkl RKEBX Z %0 : ].
VK E D 7KK W MR B I 401 2
@ﬁﬁt@éwu%®ﬁ<w -2 Ff%J

ﬁzﬁb‘(\l}_%o :h%@%ﬁfﬁ o0 420 40 .60 80 100 120 140
AR I MR LB < I (me/L)

AN KA~ D — R e DR A R U U p——
RBBORENKEROTK 1, bg, 2. %, 8: 4% -1, 4: 4R -2, 5: 588 -1, 6:
CELTWwWL DAL NE, E%-2,7:KE, 8: 5, 9: @58, 10: FEAEEE 1,
Bl FEOKEKIZIEE D 11 FEFIESE -2, 12: Vb, 13 Bi#B -1, 14: BRiEB -2
FENELV, —F, SHEIZNEL (HEYIIVEBR) ITMBLTWAIZ»hb 5T,
JKEARH D Na* & CI iBEIMBRD TEV. Na'™-Cl KT, KEMBIIHERDOMB L %R
THREDZVIZZOHEBIZTO Y P SNBWD, HAKPICLERS &S Br Mo
B L B L CEWEERT (Br:0.42ppm)o AHEDKEKIZHTREKFEE LTSEY,
BB BRI AT B2 5 1Y, FvsNat & CIiBERBT »AKRLEE
REDHBEZIZIDOLHEREND . 1B, FHIHBRIC IR E REOBICAES
S, ENOOKEE LB LT Nat & CT 4% <, 12 Na* 2D TH Ve = OAKA
Bkt Na-Cl ¥ 4 7T, KiE LTHTAEMALTOLZ Ehs, LKL EORA
LTV B ] RBEDTE V.

Jbm, BB, AR, BB LUV YV OKEKIZOWTIE, Nat b Cl R s
WIREMEL, 72, INOHHIZEPSEN TR RS, BRKOBERHLELT
BENPTHA ). Na* & Cl OfiRE LTid, BARIELEORIS, H50nix, HiEHbk
FORAZEDDDEEZFNLIVTHS ),

(2) KEFHES

KEFBHEOTEL LT, NH,, NO,;, NOs DEZLEWTEEToNE ®, ZoHhT,
B2 NH,Y 2 NO, B8 EN TV AHEITIE, BREIEVEEZ SIS O, KifkT
INBALAWATT R TRIBE Wk EKR, L REORBOATH o, LB LV
KEBZIAOBEROKBLTTHZZ L6, INLEBRILAWITKEKIEEL LMK
HFIZETNCOAEFEIK: LICRERT 2 b0 LB SN D, KIEL %5 HJIIKOKER
B To TRRWA, WJIOKEFRIDETLTCVWE I LZTSELONS, B, K
DIKEXDIZEIERIREIL 0.4mg/L T (FEOKEEHEME:0.06mg/L L), +512 805 -
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HEEIODEKENZ B, A

B OKEKIE, MOFE L E L T NOs BESEY (F33mg/L). BElRd X )12,
COBERHEOKEREMBIUT CTH S, EHOKEKIEINO; &L bIZSOS BELHEL
(%85 -1:80.6mg/L, #H-2:84.9mg/L), TDEED—2 & LTIk, LZIEE (FRkhk &)
DA DHERIZ & 5 FE 12 s FARLTIKICE N RERP D Ltk v,

(3) BHRT DIKEIK DK E FF-A

BHTH DOAKEKIZL, ~EGFAT TS A (K 3) 7b= , 7J<£%ﬁm7raﬁ$%7ﬁa*cabé ik
W, BB X OTERIERED Ca-HCOs 7 1 7DKEKIZ, BIREEDOKTH S E VR DD,
—HTMg>™ BEDFE V. ChIRAKEZT TR FuvS FECbREZ D DL
EzxoNb, #AS " ORI UL, FEIEHRBICHE T HIRELEZIICLAE
RKELEDIZFOYA MEWELAHLTEY, B0 TAIE Mg? BHEHS W Ca-
HCO3 ¥ 4 7ONREHMEA LTV 5D, 22750, BETHOKEKIZHBIR 2 FIREE DK
Thbo iz, KEDKEAD Ca-HCO; ¥ 4 FOXEMBL %R T4, Na* & CI 259 %
CERENBTEDD, FIREEOKAZE L EOMKOBEI b 72b 0L RSN
%o

LB L OREOKEKRIZOWTIE, Na™-Cl' ¥ (H4) CHAERLOER LD S

BZEOESCCHELTBY, BHRO—MEARLELEDE ?girfﬁht bDEEZBND
A, —HTSOL BENE . e RiEDAEAKIZ, SO /Cr Wiszhen1.458k
UM1.42 T, #KDSOF/Cl i (BEH:#0.149) 0 X 0 BEDTRERER L 5, Li=dSo
T, #VSOL BER, WAROKEOACRBBERTS 2. KEEOWYE LT, K,
Mg® BL U Ca> BEDEH N L 25, WIIKFICEENTWEET kL %, HE
- PHRERO SO HHETHZ I Lh s (BlZE, HBO®), SO 2EUBUEROBE
PNARICEN TR Z L E L SN,
CAEOKBAIZOVTI, Nat & CI 90 TE <, HTFhAKCEE L Bk L 72k
THbEEZLNDA, Mg¥, Ca?*, HCOy BL U SO BENBVWEALER TS L,
HECRRKSE, FavA MEBLURER &0 EREI T ICHEE L T A TS
K&, Zhix, SEHEDHBICAKE, <—V (AKX ’Eiﬁ*%) AEBL LD EEL
Twa W2 L LR TH 5, .

FRY5 DREKITHTREKEEL LTBY, €OKREMKIENa-Cl ¥ 1 T ThH B, &
BT RKOKERKEZOAEL TS, —RICEBHTAKIZ, ONa" REIFEL, —F
CI BRI, @K', Mg® 5 X UF Ca? MIENEV. @F MEXNE L, % & ORBMAS
Hp ID ZnE, HMTREMTEWE OROAF VBRIBIC LS DT, Mt
PHICIkE STz Nat EHTFARH O K, Mg? BL U Ca* % L OB A F v H55gHe &
NIFERTH D EBRENTHD B0, x50z, #EWIcIE, BB TKIF
EXEL, F A/ F v RBEIBIC L o THIZED P LBHLZbDEELZ LR TV,
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BEH DN, CU ISR LT Na* 2395128 < (M 4), K, Mg? B & UFCa®" IREEDE,
T/ F IREMLORE L KB L TBO TEWER Y, BB TROKEREE AL T
%o ZDKEKDEKE, CAEKE GLERBH TR LW & DA 4 V3RS X o
T, EZNa" & CI oL KREHBIC L 072 bDEEZONE,

B

AR, BED 1 ANTHLIECEEDOEEHLO—HE2 T LO/bDTH), FTEEBTOKERDOR
BUZER L Tid, RE¥EREOHMES L UEFRKIL, BEY 7IVOKEKRIZOWTE, L3 FREOHAKE
RICTHII =iz, F72, RIUERREOME—ZRIITEOREIZOWTITER LB,
IR LET,
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Evaluation of Water Quality of City Water in China

Mamoru SENO, Sarengaowa

College of Liberal Arts and Science for International Studies
Kurashiki University of Science and the Arts,
2640 Nishinoura, Tsurajima-cho, Kurashiki-shi, Okayama 712-8505, Japan
(Received October 4, 2006)

To evaluate the water quality of city water in China, the samples from Shanghai,
Tianjin, Beijing, Luoyang, Dalian, Langfang, Baotou and Hohhot were examined.

The values of pH range mostly from 7.8 to 8.6. The concentration of residual
chlorine are more than 0.1 mg/L, being fulfilling Chinese water quality criteria. The
degree of hardness of samples exceed 100 mg/L, except for Langfang, which are hard
waters.

From hexadiagram on main dissolved components for each sample, it follows
that the city waters of Beijing, Luoyang, Dalian and Hohhot are Ca-HCO, type with
relatively high concentration of Mg*. These waters are considered to be originated in
limestone and dolomite. The city waters of Shanghai and Tianjin have similar Na*/
CI ratios with seawater. It seems that they are significantly influenced by sea salt
and/or partly mixing with seawater. The city water of Baotou is intermediate type
between Na-Cl and Ca-SO4, which is characterized by extremely high concentration
of Na* and CI. As the source of the city water is groundwater, it may be responsible
mainly for halite and/or salt water. Furthermore, the sample of Baotou shows high
concentrations of Mg*, Ca*, HCO3 and S04*. This suggests that the water quality
was also influenced by limestone, dolomite and gypsum, which commonly occur
in China. The city water of Langfang is typical Na-Cl type, whose source is deep
groundwater. It is probable that a rather unique composition of the water quality can

be attributed to fossil salt water.



