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A7 A2 AFEEHAST 1893d uyld@E=9] OudshoorndlA 2EAE
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FEueEts FXE 45 0% oS TR oj&sta Yo ol
FF 916%T 2gFoldolo A T Ay JIRA FHYAI AEEHT
Jen I AMERE uid Frbstn ok 28y iR FAHA ARY
XA 98 AME3t, AAFY ME 2 FAFS B3
TE 5«_%3} 3t A F FHo] Yol FuuRuE, £43), G4Y T
FAAZL 73 ' JlEd AR FAY, AFFM By T AAE
o] AAHI o] AFY FHE FHAE "aUl Aok
B-dTe sdYddA AMgE T e A T/ 2 AR A}

3, AEL ¥F, FIE 5o YERAL FYstnA GAct
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N
of
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X
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1 A Ao F439 d9a 4
SavEls B 17 Zo] ‘9849 A HEE 852%E FxEZ TF
i Aot FEEL HT & dFE g9 o7 7R £83, 884, A
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254 HAPHe ol FFHAR Aolw 45459 £ gt 2
FEAYPHE gepanh. Sevee) FEAFE 92 %7} }d5 T 3
F 59 RSl A5U5F 135 A52 84%d B A%
%o 892%E MFsolstolol) Yut F4He) Ex zzzq*xm ahod of
Btk A5d5e) $h0] NFFols7 99 Jgnozs F5r) 97
Fol A HHF A% A4GEL AN ojm A8HE }TL 4
AeAGL B FAYAE o) FEHYo] oM FAF LS HAY
AR AHgEE 54 ppmol B3] o5 oFEo] thiel BEEo]
£ 29 £40 A 9L FA YolA B0EUAAE TFEe) vz
SAYA tetels 2A BAL AHAA Gtk 2HY SeUEE 3459
So] o] YA £AAAE AT AL YT FHAA AxdL
WREo] AU FEAFTONN ALY URE ABINAY AxTHAe
2AZ SHLA] T e o] Bol 87de] FALENF 5 55
SAYAZ ARSEA AT e FAVNEE A YFAReH, AA)
£ 2Fd @ BEFH0 ek Ak

s

fir

TE Ay FFAT T8
35 (A Z) (H73) (%)
A - 4,717 100

s 630(599) 4,019 85.2
AEAFE 1,236 32 0.7
ol s 11,451 220 4.7
AFRFFAA 13,201 78 1.6
7]5}(%% %) 6,064 368 7.8

% SRR F4T(19/19) : 3954 (A4E 7, 1999)

2. 2ol SAAA FADH
22 AS AFse PPozE 194/ HEBe FHEHd A}%
g 4 Qe 238 AHSE Yo, 2947 FHAAY HYAETL
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Ashe WY, 39AIVE A FAFAE AAse Wyoln & oA
o) FAEAN B FALHLS X 29 2o

njxolM= E7FA 2] 838 WolEo] NSF International®] %38} American
Water Works Association(AWWA) Research Foundation, the Association of State
Drinking Water Adminstrators, the Conference of GState Health and
Environmental Managers and AWWAS} 508 ALAYE FASY 38
Ao AFAFE FYSHT Yok WA ARG Fol FFAeE 2A mE
AFE NSFl FASAZ A3 WA AW BARIE AR A5
0 AZ8 AFol el 2% W Y 2 BEE B

d=L 1989 d Water Supply(Water Quahty) Regulationd] *&-902 ¢
=9 APl AbSshs FAYA, AF R ZFTH BF F3e] A
HAow o] FAH ot 511'?“:“/\\_]01 0% 54 5o2 A Yo

rr

oZi

F 2 7459 FAHIA FAEY

T 5
o oA 8 %
¢ H9NeAES A4 Eand 42
n = - NSFol| X FE3 A8 =3
- AWWA(M =8 F477 4F
g - JWWAL 223 3))d A 52743 43
THES - Comite Europeen de Nomalization
g = - BSENe| A FA71&43
- Drinking Water Inspectoratec]] 4] £& ¢1=
) e - Ministry of Health

3. 39 FAUA AFAF
FAYA e =0 w2 FHA, A - A5A, pHERAA, FAWUAA 5
o= -TL—‘?‘—EM Zrsol Aol FAEA XNFEFL & 39 2ok FXIAAE 7
3l Y= 27 B 7]#E vl=<¢ NSF International2 713 2

Bo] AF3
82%FF AF3HLL, 1 g2 ¥=+9 Drinking Water Inspectorate, V|=5L
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3(AWWA), AIAIRAZ]T(WHO)S Aol FRE2E /A, 4 - 254,
A 2HA, pHERA Fol 7 B8tk fuets '90d o|A7AE SHAY
FA¢FrE, FGALFFCPAOT £F5AU & T 65 EFIAUC
gy Aedsd £4o] 2% I3HD, A4F FEE LR Tty
FEEY AFAY A B2 BAHS 7HXA HAUY A= R 49 2] &
A 8F, A - £5A 5F, WA 1F 718k AA 8F F 2% FAHYAT}
AZHANT. EF FHBEATEANMN A7t FAFFHLE AL AFE 17F
o] At

4. U9 A AQ 4%

SAAE & &9 d=9EH, = de vAEAR, 2ol dAE
AYAAM & YAFlo)2 THEo] I, o7, BAweE 59 ndRdgE
golatA & HHOZE AEHE EFE DI I - oA A EHE $F
Ae A EFugAA, FAA, ZEAAA 2 SHEEAR FEEY B
55 o] F 25F o] ALEEHI . et 8F] L H Jo =
el X AtgEHE AT EFrEAA 438 AR AFFAe &
AdFuEd ZYESLFrEe] 7 Bol AREEHI Utk 97dd s HA
AN A2 F3A2E0] 2 AAFHILH, ‘949 114 EAS
FAAJA EFgotdlo] AFE AAHEHPo Y o1F f@yel HFFoME olE
E4& AMREA @3 Sl
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¥ 3. Z=o FAYA NFAR

2 e _
2% WHO 98 | 37 | &=
NSF- AWWA

Totals 69 82 28 13 71 22
Coagulants 8 19 5 3 13 7
Coagulants aids 15 - - 2 1 2
Disinfectants y 10 5 1 1 | 5
Dechlorinating agents 6 4 - - 5 -
pH adjustments 7 14 2 3 20 3
Fluoridation 6 7 2 - 2 -
Fluoride adjustments 6 1 - - - -
Tastes, Odors 6 - - - - -
Mineral oxidation 4 - - - - -
Corrosion control 5 24 6 2 - 1
Softening 6 - - 1 12 -
Others - 3 8 1 7 4

* 1 : Coagulants aidso] E3§t5o] UL
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-ILE F 9 F(A oLt
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2=
T A A g A
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2= AL =
71 EFA A A Eijﬁ‘ﬂgﬂ A -HANCLEAN-X”
: -a}o| E - -Earth Tec”

QHg Bl g &

¥ 1, Zgoladelnlx, 2; v, 3; A4 5, 4 AAA,
5 FAA, 6, A4 7, A€ - Al QTolE
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X5 =9 A ALEH

5 M= i
WHO |— Y| I |
= 7} NSF |AWWA
Aluminium o
Aluminium sulfate o 0 o
2} |Aluminium chloride
, |Aluminium ammonium sulfate 0
T |Aluminium potassium sulfate
] (Poly aluminium chloride o
Poly aluminium silicate sulfate
il Poly aluminium hydroxide o
chloride silicate
Sodium aluminate o o
Ferrous sulfate o
Ferric sulfate o o o o
A |Ferrous chloride o
Ferric chloride 0 o 0 o o
Ferric chloride sulfate 0
Acrylamide/acrylic acid o
copolymer
Cationic polyacrylamide o
Diallyldimethylammonium DA o
T DMC/AMDxchloride acrylamide
Hydrolyzed polyacrylamide 0
= |Poly(Diallyldimethylammoum . . .
2 chloride
Polyacrylamide o o o
Polyamines o o 0
Polyethyleneamine o
Resin amine o
Sodium alginate 0 0
Modified starch o
7] €} |Bentonite o)
Kaolinite o
Starch, Anionic 0
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5 30 SRAAY AHEAF
SHAA SHAE AXI}E dihe ¥ 63 2ol F 3Loly NG
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ulEe A o o] Z+z} 96.3%} 91.3% 2 71E BRoH, dgoze
FALFoE, EYFASASTALRE, SUFAFALROF] EA 0]
At

51 5NN $A AR

I AFFM $AAY B ALHFe 2WAES A
B9 BN BN 7% ALIN FAQGLENEE e 9
on GeoRE 767ihNN BRLTUE, 17440N EesNsastes
P, A2 B RRFRLFEFY o2 Agalw Aok $AAY AE
FL 2 U $PA AA ST LMOEZF ZASLRIF] o 71%9l
8602082 AA3te] 7 ol AL HITH(E 7 FZ)

6. 3RAA AF BEEH

6.1 T FsLYFrF

TW 1770 AzPLoA ABddE ZGLFrIEY A
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< @717 HAZIEd AdEA Fuvh FEHEE BY LR T
2 105~114% 2 BF 71F FHPF Aoz ZAEHUG 2adFv|E9
FF71ELS AAdE 10~11%0|0 2 AZxHYATAAN 1E5=E AFE A
7t 7He RS _&746}04 10~18%E FistF oy b7t nE e A
< Axde XS ge o2 FAFAY. =Y AFS AT o~°r
AFEFie FAXAE %73 stodof 317] W&o 7|EY Avx AFES 4
5 3 3 2E AFAM wFL 1.20~125 pHE 40~42,
ZFrro] &L 0~285%, YEYIANALE 0~0008%E EF 7]Fl ﬁi}%}ﬁ
oF gad 9uyd 52 9
HIRAR ) S By %%% T
UES FYUEE ALEE) gF
o HFAF A °‘EL1°W€*7} NEE 2378 75 A4S A9 gtk 5
E£7F HlAE 0~0.648ppmo Z olF A HEHUTE ZEE 0.02~2951
ppmo 2 RBEF 7|Fo FHFYSIAY P 1H A ENA 13.78ppmo g2 ThA:
=4 AEHI2Y 2 99 AFNAME AL F=7F 269ppmo =z 7]EHS
25ppme] 1/104] E3}3&4ch 3 0~2.008ppmo 2 7)Fo 2% gty
o @rI=s U AFAA 2ol AFeA Sdth 7= ¢Fvls 4
A% OHY|9l 2 Yv e HAE=Z Ugd Aoz grss 2349
TAFS FEHY ol WAL= AFFHA BAY At Er1=s} 50%
olstd ¢ Bl EAVE HER AFE Yol k. drixst FUtE)
A HY WgEE7E 49s @A HEZ aRAER F7HAA Foof
as o
EYgsEFriEel A Fo FHEo] AAHE A& AR A A
ZRHFT THFIESIAAZ J7HE Fdgel 9% Rz Fige] EeF
el wrgsle AHE E8A49 tdRH FFEctt. HE dde
6~1270 7t A= At A EHLE EaE A 53] 5~30% HErt
E¢ste FALFrEs ¢ Afdx Bt 18EE AT e
AR E AFslodol st FALFuFE AFINAD AF x| AGsAME
<+ "o

XL
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7 Az AT

Fo $3A AHEF

(49 : &)
S A | FY93EF | SRR 8 3 AhTAre
A Bl ¥ %}gi’?ﬁ’& aiﬂlg ¢
A M A 76 188 17 5
Ap8- 2k 18,729 86,020 9,402 7,298
A& S - 10 - -
A}& 34,175
B A A - 5 1 2
A8 3,440 381 2,710
o A & - 7(2)* - 3(1)*
A8 8,219 4,588
Q1A N A - 4 - -
AL 9,091
B A A 5 4 - -
A& 1,610 1,130
oA N & 2 - 1(1)** -
AL 8,564 26
24k A A 3 4 - -
AFS-2F 1,362 3,215
77 RS 2 29(5)** 7(5)** -
ALg-&F 260 12,282 3,866
AR N A 9(1)** 17(1)** - -
A8 34 1,324
5 N A& 5(1)** 10(1)** 3 -
ALE 612 584 1,944
= A A 6 18 2 - -
ALE-F 1,189 1,956 208
AE A A 9(1)** 16(3)** - -
A& 72 2,086
A AN A 18 18 - -
ApS g 1,021 1,377
] A A 4 19(3)** 1(1)** -
AL&- & 1,080 4,079 407
A S 12(2)*** 27(4)*** 2 -
ALg & 2,922 3,062 2,570
z‘“—r 7“ E 1 - - -
A8 3
*FULoE ol AFAS X JE‘L A
** S 2 F AT A *3/%} ArEE XS AL
28 9 FAATFE EE%}& RY.
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6.2 AT ol F
T 1] AzxdaodA AL4E FALFog(dA)Y JEEAEAAE
#® 9% Zo.

FageuE(AA) 44 AF 257 47180 ARsidch FEE
Hrtete RY R $FE 68~85%=, pH, AdFuEe
F 5& Wl AE BN FE72 AFR

G2 ol AAE 0006ppme 2 7|F BT HFslgon oA =
FELFrFAAN AFF Bt Zo] GFvFe ARE €= F5F £
S 2uEe ALyl MEoE Bolth e 0.001~0.066 ppmo 2 7]%
He} 1/5015tel9tk. fralFT &l QoI HlAE 0~0606ppm, H& 0~
2.39%4ppm, /1= F L 0~1.012ppmo & Hlw3 e ¥ g HAEH1 JdUch
£3] Wz7rel A$E 0~1.121lppme. 2 71EX 9 o 1/204] B33}t

U 67 AExGLdM BAE FAGFrEEA)Y AERMNZAE &
103 2o

FALFn (A BF 7Ed YA T35 F VIE EEEY

SEE FAAR0EE@A)S] 33 vLago
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¥ 8 ZTgslgFuF(PAC) AREN Ax
Q. g pH A10205 ogzli soo,‘ I\]I;I;-N @ HA | ¢ | 38 | dd | 9| 2
@9 o) | (%) | (B | (%) (%) | (ppm) | (ppm) | (pPM) | (pPm) | (PP (PP
Az | o) | B 05| B 1asy ooy {00l | 51 | 100 | 104 | 20 |25 (02)
Al |12 40 | 109 | 455 | 04 | 0008 | 0.002 | 0246 | 1468 | 1.623 | 0213 |0.025| ND
a2 | 125 40| 107 | 520 | 09 | 0001 | 0009 | ND | 1486 | 2600 | 0320 |1256| ND
A3 | 120 | 40 | 108 | 429 | 03 | 0001 | 0007 | 0360 | 1480 | 2690 | 0183 [0.067| ND
At |12 | 40| 112 | 431 | 06 | 0003 | 0010 | 059 | 1062 | 2516 | 0344 0.066| ND
A5 | 122 | 40 | 104 | 325 | 02 | ND | 0005 | 0648 | 0709 | 2951 | 0385 |0180| ND
A6 | 120 | 40 | 109 | 438 | 18 | 0008 | 0003 | 0458 | 0742 | 0208 | ND | ND | ND
A7 |122| 41| 109 | 46 | 17 | 0008 | 0004 | 0139 | 2008 | 05% | ND | ND | ND
A8 | 125 | 41| 105 | 465 | 02 | 0008 | 0009 | ND | 1847 | 1616 | 0128 |2680|0.017
A9 | 120 | 40 | 110 | 481 | 02 | 0001 | 0001 | ND | 1499 | 2267 | 0.042 {0.042| ND
A10 |12 | 40 | 109 | 419 | 06 | 0002 | 0010 | 0.066 | 0675 | 2598 | 0820 |0.180|0.014
B4 |123 |40 108 | 423 |132| ND | ND |00#2| ND | 005 | ND |0.087| ND
B6 | 125 |40 | 113 | 468 |285| ND | ND |0078 | ND | 0082 | ND [0087| ND
B8 | 12540 | 111 | 454 |19%2| ND | ND | 0039 0030 | ND |0.077| ND
1 |12 | 41| 105 | 35 | ND | ND | 0002 | 0050 | 1.486 | 0628 | 0727 |0.958| ND
@ |13 42] 110 | 45 | ND| ND | 0001 | 0029 | ND | 0558 | 0767 [0941] ND
o [123 42| 101 | 29 | ND| ND | 0006 | 0015 | 0257 | 1433 | 0772 |1378|0.026
7 | 124 | 42| 114 | 900 | ND | ND | 0002 | 0007 | 0982 | 1.600 | 0800 |0.982| ND
W7 | 123 | 41| 108 | 434 | 203 | 0004 | 0005 | 0198 | 1208 | 1417 | 0458 |1.427|0.019
39 | S LS | 5 5 | N | oo | tem | bas | 2% | o | | oo

* NDe= A4t A A 2] g
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9. HA G Fr)F(LAS) HEEAN EF
ap | pH | ARG | NEN| A | wa | g | 3§ | =R A2 | s
(%) (%) | (%) | (ppm) | (ppm) | (Ppm) | (ppm) | (pPM) | (PPM)
712 {301 | 81 | ooty | 03} | 10} 10} 10} 21 5L | 02!
A2 | 35| 81 | 0002|0004 | ND | 0626 | 1136 | ND | 0015 | ND
A3 | 35| 81 | 0006|0027 | ND | 2394 | 0462 | ND | ND | ND
A4 | 34| 84 | 0003|0020 | ND | 0022|0037 | ND | ND | 010
A6 | 32| 81 | 0005 | 0066 | 0.606 | 0591 | 0152 | ND | ND | ND
Bl [33| 84 | ND | 0002 | ND | ND | 0046 | ND | 0185 | ND
B2 | 30| 80 | ND | 0004 | 0036 | 0272 | ND | ND | 0222 | ND
B3 (32| 83 | ND | 0002 | 0032 | ND | 0258 | ND | 0112 | ND
B5 [30| 82 | ND | 0001 | 0.047 | 0154 | 0100 | ND | 0451 | ND
B9 (32| 85 | ND [ 0002 | ND | ND | 0351 | ND | 0264 | ND
C2 | 35| .81 | ND | 0001 | 0011 | 1427 | ND | 0.837 | 0465 | ND
3 | 36| 84 | ND [ 0001 | ND | ND | ND | 0881 | 0542 | 0.056
C5 | 35| 83 | ND | 0003 | 0053 | ND | 0292 | 0.909 | 0.487 | 0.033
C7 | 36| 84 | ND | 0002 | ND | ND | 0526 | 1.012 | 0.890 | ND
C8 [ 35| 84 | ND | 0005|0009 | ND | ND | 0808 | 0932 | ND
B | 35| 80 | 0009 | 0.009 | 0.141 | 0981 | 0494 | 0912 | 0514 | 0.149
B 9] 23~ 68~ ND~ | 0001~ ND~ ND~ ND~ ND~ ND~ ND~
36 85 0 0.066 0.606 23% 219 1012 1121 0446

* NDe AlAbe A A )¢
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aplon| B2 (a0 NgN| 3 | e | v | 38 =8 A | Se
@ | @ | ® | (& | Epm) | (ppm) (ppm) | (ppm) | (ppm) | (pPm)
71% 1301 03] | 161 (003 | 10} 5] 10! 10} 21 251 02}
A4 35 - 17.1 | 0001 | 0028 ND 55 15 ND ND 0.159
A7 35 - 168 | 0019 | 0023 ND 78 20 ND ND ND
Bl 36 | 008 | 177 ND 0001 | 0088 | 5686 | 0240 ND 0.350 ND
B2 35| 006 | 175 ND 0004 | 0031 | 0489 | 0122 ND 0.240 ND
B5 34 | 006 | 170 ND 0.003 | 0.09 ND 0192 ND 0.365 ND
G 34 | 012 | 170 ND 0004 | 0002 | 2619 | 1370 | 1401 | 1644 | 009
Ha | 35 | 008 | 172 0.01 0010 | 0054 | 4419 | 0904 | 1401 | 0650 | 0126
o} 34~ | 006~ | 168~ | ND~ 0.(1)1 ND~ ND~ | 012~ ND~ ND~ ND~
36 01 77 0019 08 00% 78 20 1401 164 01%

* ND& At A &g

6.3 PACS$} PASS

Z st gshtad Fulg s 23t

¥ 11. 28523982 F0)5(PACS) AEEAN dF
ap | BF | | AKO | SO | ) 2 | W ) 38 | A=) 9T ¢e
| (20T) (%) (%) | (%) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) |(ppm)
= 3~ | 16~ | 02~
71Z2 | 131 5 18 o4 |00LL| 5L 104 | 104 21 | 250 |02]
B7 | 135 | 40 | 172 | 024 | 0001 | 008 | ND | 0167 | ND ND | ND
¥ 12. ZYFATALEVF(PASS) AEEAN %
= | (207C) (%) (%) | (ppm) | (ppm) | (ppm) | (ppm) | (Ppm)
712 | 1251 | 201 | 81 03, | 51 5] 10 1! 021
B7 1.32 29 81 | 0002 | ND ND 1.880 ND ND
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IL. d&

1. 459 A T3 7IF vl

2z HA7IEY] FEEE vnse Rd FAdF (A FF
dAe UM E 16%cldolvd TS 17%01d, 8BS 4%l ez
ozt Apol7h A AA < “?‘ e ¢uee 8%, U8 8~82%=

13t fallsESe A '?—3]‘4'3}9} nEe g F 6%, dBL 3%S
z} zv qAska ok 51%7]%% wated B g3 vae Ae ey
2= 20ppmo)y vl=2 30ppm, ?—J_‘_—E— 100~200 ppmo. g TFAHol 9o
M, 7t=F9 Z9 oAM= fEvete dppmolyt P|SL 7ppmoE s}

I Qo

2. Y493 47w

S 1770 AxdadA L8 EF8EFrivy 4884 29 7%
FolA 1632 TAH7IFEN AR 13L& G7x7t FA7IE A3t
A @t FEEE By ASEFviEe FHFE 105~-114%=2, ¥
1.20~1.25 pHE 4.0~42, 3Floj2e 0~285%, PYEUotdALE 0~
0.008%2 BT 71Zd] AU FFEHFFE HlAE 0~0.648ppmo 2 o}
F @A AeHen 285 002~2951 ppmo 2 BF 7|Fo) HFAh
ge 0~ 2008ppm°i 71E0 25 AFIFUY. G7i1xE 170 A FBolA 7]
Fol A3 A gt GriEE ¢F0F 9AF OHY|9 2 vUir #e
AEZ Jed Aoz 9rse $PAY BxAFy gagy o Fds
=9 AHHA FAZE A

=)

3. AL FHH

W 147) AzdLeA AdE FddFrE(dA)] 422425 147
AF 257t A7 A dEEE Hriste] BE sk
o] §FL2 68~85%=, pH, 45 dFv|g9 TF T2 14/ AF EFolA
TFA7IEd HEsdd. @R HAE 0006ppme g 7|FE] EF F
galgen}, de 0.001~0.066 ppmo 2 71EA ) 1/50]8o|dct. FallFF
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o) gojA HlAE 0~0.606ppm, T 0~23%ppm, 7I=H-E 0~1.012ppm
oz Hzd W& F:E A&Hn IUT 53 T Bee 0~
1.121ppme 2 7|F X9 ¢F 1/209] %3’4'5]'93‘:]’-

U 67 AzdioA AdE FALERF(EA)Y LAt =¥
71Ed AgsHes FF4 T Ve EEEY ¥R FALGFUE(EA)Y
F8 3 B3Rt
4. PACS$} PASS

Z 548 dsiadFuEd EINFALFIFESY A BEF FA
A FAFAVEE NI A2 ZAEUS ‘

o] AT FYAAATLE PEY FF T 19 690 I FBAAE
U},

Fagd
1. 8734, ‘98 FFE=FA, p.5 1999.
2. B. Lankasis, D. A. Reckhow and D. R. Brink, Ozone in water treatment
application and engineering, Lewis Publishers Chelsea, Mich., p.2, 1991.

3. Seymour S. Block, Disinfection, sterilization and preservation, 4th edition, Lea
& Febiger Philadelphia - London, p.131, 1991.

4. American National Standard/NSF International, Drinking Water Treatment
Chemicals-Health Effects, 1996.

5. American Water Works Association, AWWA Standard.

6. HAMKEGE, WWA SEH 1K, 1985

7. Joint FAO/WHO Food Standards Programfne Codex Committee on Food
Additives, Water treatment chemicals and construction materials, 1985.

8. Drinking Water Inspectorate, Committee on chemicals and materials of
construction for use in public water supply and swimming pools, List of
substances products and processes approved under Regulations 25 and 26
for use in connection with the supply of water for drinking, washing,

cooking and food production purposes, 1998.
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