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Abstract: Our study researched on unification of KS I ISO standard harmonized with ISO and Official Test Method
enacted by Korean Ministry of Environment-drinking water and indoor air quality. We reviewed KS methods related
to drinking water and indoor air quality for about 23,000 KS methods. KS methods related environmental field
are classified as KS 1, total 635 methods and 583 KS I methods were harmonized with ISO. For Environmental
Standard methods for drinking water, 100 methods were reviewed according to 232 KS methods related to ISO/
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TC 147 “Water Quality”. Environmental Standard methods for indoor air quality were reviewed according to 95
KS standard methods related to ISO/TC 146 “Air Quality”. By reviews and comparison tests for unifiable ES for
drinking water and indoor air quality with KS methods harmonized with ISO, it was evaluated that for 100 ES

methods for drinking water, 23 ES methods were unification complete, 29 ES methods were unification possible,

12 ES methods were unification impossible, no corresponding methods were found in KS I ISO for 36 ES methods

and for 17 ES methods for indoor air quality,] ES methods were unification complete, 3 ES methods were unification

possible, 3 ES methods were impossible, no corresponding methods were found in KS I ISO for 10 ES methods.

Key words: drinking water, air quality, unification, KS, ISO/TC
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Table 1. ISO Standardization trends

1SO/TC Title Number* P(O)**

TC 131 Fluid power systems 216 14(23)

TC 146 Air Quality 126 29(42)

TC 147 Water Quality 266 35(51)

TC 158 Analysis of gases 23 15(25)

TC 190 Soil quality 128 25(31)

TC 193 Natural gas 53 27(29)

TC 207 Environmental management 28 78(31)

TC 209 Cleanrooms and associated controlled environments 11 22(21)

TC 204 Service activities relfmng'to 'drmkmg wat'er supply systems ar'ld 'waste- 3 34(15)

water systems - Quality criteria of the service and performance indicators

*Total number of published ISO standards related to the TC and its SCs (number includes updates)
**P(participating countries), O(observer countries)
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Fig. 1. Procedure of unification.
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Table 2. No-coresponding standards (drinking water)

o 73] - o] U4 -

AAQ - A7 - A8

Environmental standard

Korean industrial

Name (Drinking water) standard (KS)
Hardness ES 05301.1a KS 13206
Odor ES 05303.1a KS I 9246, KS 1 3206
Taste ES 05304.1a None
Total Solids ES 05307.1a KS 13206, KS 13217
Surfactants ES 05309.1a KS I 3206, KS 13217, KS 13219
Residual Chlorine-OT Colorimetry ES 05310.2 KS I 3206, KS 1 3217
F-UV/VIS ES 05351.2 None
NH;-N-UV/VIS ES 05353.1a KS I 3206
NH;-N-IC ES 05353.2 None
NO;s-N-UV/VIS ES 05354.2 KS 13206, KS 13217
SO,*-EDTA Titrimetric Method ES 05356.2 KS T 3206, KS 13217
Pb ES 05402.4a None
Mn ES 05403.1a None
B ES 05404.2a None
Hg ES 05407.1a KS 13206, KS 13217
Hg ES 05407.2a None
Fe ES 05410.2 KS T 3206 62.2, KS T 3217 56.2
Organophosphorus Pesticides ES 05501.1, 2 None
Carbaryl ES 05502.1, 2 None
Chlorine Disinfection By-products ES 05551.1a, 2a None
Haloacetic Acids ES 05552.1, 2 None
1,4-Dioxane ES 05602.1, 2, 3, 4 None
Total Coliforms-Enzyme Substrate Method ES 05703.3 None
Escherichia coli-Enzyme Substrate Method ES 05705.3a None
Fecal Streptococcus-Multiple Tube Method ES 05706.1a KS I ISO 7899-2
Pseudomonas aeruginosa-Multiple Tube Method ES 05707.1a KS 1 1SO 16266
Shigella ES 05710.1a, 2a None
Yersinia enterocolitica-Membrane Filtration Method ES 05711.1a KS JISO 10273

Table 3. Unification impossible standards (drinking water)

Environmental standard

Korean industrial

Name (Drinking water) standard(KS)
Color ES 05305.1a KS 1 1SO 7887
Residual Chlorine-DPD Colorimetry ES 05310.1 KS 1 1SO 7393-2
Cyanide ES 05352.1a KS T'ISO 6703-1
Al ES 05409.1 KS I'ISO 12020
Al ES 05409.3 KS I'ISO 10566
Cr ES 05412.1 KS 11SO 9174, KS E ISO 9685
Total Colony Counts in 21 °C-Pour Plate Method ES 05701.1a KS 11SO 6222
Total Colony Counts in 35 °C-Pour Plate Method ES 05702.1 KS 11SO 6222
Fecal Coliforms-Multiple Tube Fermentation Technique ES 05704.1a KS T1SO 9308-2
Escherichia coli-Multiple Tube Fermentation Technique ES 05705.1a KS TISO 9308-2
Escherichia coli-Membrane Filtration Method ES 05705.2a KS T1SO 9308-1
Clostridium perfringens-Multiple Tube Method ES 05708.1a KS TISO 6461-1
313 LS ItseE ERE JIE o] Aol 2-FA ke AAR(ES 05355.2)3 F-92k
A AAE Fol 338 MEAE SR B FRERREHES 0540220) D AER-AAFFES
Aol me} Y3 Feo R BFE FELS Tuble 49+ BEW(ES 05411.D)E 379 7|F 2 FAFE YT
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Table 4. Unification possible standards (drinking water)

Environmental Korean industrial
Name Standard Standard
(Drinking water) (KS)

Chloride-Silver Nitrate

.. . ES 05355.2 KS 11SO 9297
Titrimetric method
Pb ES 05402.2a  KS T 1ISO 8288
Cd ES 05411.1 KS 11SO 8288

Table 5. Unification completed Standards (drinking water)

Environmental Korean industrial

Name standard standard
(Drinking water) (KS)

Consumption of KMnO, ES 05302.1a  KS T ISO 8467
Turbidity ES 05308.1a  KS T1SO 7027
Phenols ES 05311.1 KS T1SO 6439
F ES 05351.1 KS TISO 10304-1
NOs-N-IC ES 05354.1 KS TISO 10304-1
CI-IC ES 05355.1 KS TISO 10304-1
SO, -1C ES 05356.1 KS TISO 10304-1
Anions ES 05357.1a  KSTISO 10304-1
Bromate-I1C ES 05358.1 KS 11SO 15061
Metals-ICP-MS ES 05400.3a  KS 11ISO 17294-2
Cu ES 05401.3a  KS 11ISO 17294-2
Pb ES 05402.3a KS 11ISO 17294-2
Mn ES 05403.3a  KSTISO 17294-2
As-UV/VIS ES 05405.2a KS M ISO 2590
As-ICP-MS ES 05405.3a KS T1SO 11885
Se-ICP-MS ES 05406.3a KST1ISO 17294-2
Zn ES 05408.3a KSTISO 17294-2
Al ES 05409.4 KS T1ISO 17294-2
Fe ES 05410.4 KSTISO 17294-2
Cd ES 05411.3 KST1SO 17294-2
Cr ES 05412.3 KSTISO 17294-2
Sr-ICP/AES ES 05413.1 KS 11SO 11885
Sr-ICP/MS ES 05413.2 KS11SO 17294-2
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Table 6. Conditional unification standards (drinking water)

o 73] - o] U4 -

AAQ - ARA - AR

Name

Environmental standard
(Drinking water)

Korean industrial
standard(KS)

pH ES 05306.1a KS T ISO 10523
KS I ISO 8288

KS I ISO 11969

Metals-AAS

e ES 05400.1a KS 11SO 9965
KS 11SO 9174

Metals-ICP/AES ES 05400.2a KS 11ISO 11885
Cu ES 05401.1a KS T ISO 8288
ES 05401.2a KS T ISO 11885

Pb ES 05402.1a KS T ISO 11885
Mn ES 05403.2a KS T ISO 11885
B ES 05404.1a KS T ISO 11885
As ES 05405.1a KS T ISO 11885
S ES 05406.1a KS T1SO 9965
¢ ES 05406.2a KS T1SO 11885
p ES 05408.1a KS 11ISO 8288
n ES 05408.2a KS 11ISO 11885
Al ES 05409.2 KS T1ISO 11885
v ES 05410.1 KS I ISO 6332
¢ ES 05410.3 KS T1SO 11885
Cd ES 05411.2 KS 11ISO 11885
Cr ES 05412.2 KS T1SO 11885
ES 05601.1a KS 1 ISO 15680

Volatile O i« C d ES 05601.2a KS 1 ISO 15680
olattie Drganic L-ompounds ES 05601.3a KS 1180 10301
ES 05601.4a KS T1SO 10301

Total Coliforms-Multiple Tube Fermentation Technique ES 05703.1 KS 1 ISO 9308-2

Total Coliforms-Membrane Filtration Method ES 05703.2 KS T 1ISO 9308-1
Salmonella-Multiple Tube Method ES 05709.1a KS 1 1SO 6340
Salmonella-Membrane Filtration Method ES 05709.2a KS J ISO 6579
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Table 7. No-coresponding standards (indoor)
Name ES KS
KS M 1998-1
Etermination of emission of volatile organic compounds and formaldehyde ES 02131.1 KS M 1998-2
from building materials by small-scale emission test chamber method ' KS M 1998-3
KS M 1998
KS M 1998-1
Determination of emission of volatile organic compounds and formaldehyde ES 021312 KS M 1998-2
from building materials by emission test cell method ’ KS M 1998-3
KS M 1998
Determination of indoor radon by alpha track detector ES 02301.1 KS M 1998
Determination of particulate matter (PM,) in indoor by the gravimetric method ~ ES 02302.1 KS A 0082
Determination of the number concentration of airborne asbestos fibers and other
. . ES 02303.1
fibers in indoor by phase contrast microscope
KS I 1SO 16000-2
Determination of formaldehyde in indoor and emitted from building materials ES 026011 KS T'ISO 16000-3
by 2,4-DNPH cartridge and high performance liquid chromatograph ’ KS 1 1SO 16000-4
KS M 1998
Determination of total airborne bacteria in indoor by the impactor ES 02701.1 -
Determination of indoor radon by continuous radon monitor ES 02901.1 -
Determination of carbon dioxide in indoor by non-dispersive infrared spectrometer ES 02905.1 KS 12208
Table 8. Unification impossible standards (indoor)
Name ES KS
Indoor air sampling and evaluation method ES 02130 KS I ISO 16000-1
Determination of airborne asbestos fibers by transmission electron microscope ES 02304.1 KS 11SO 10312
Determination of nitrogen dioxide in indoor by chemiluminescence method ES 02904.1 KS T1ISO 6768
Table 9. Conditional unification standards (indoor)
Name ES KS
Determination of volatile organic compounds in indoor and emitted from building
materials by sorbent tube and gas chromatograph using MS/FID ES 02602.1 KS 1180 16000-6
Continuous 1nea§urement. methods of particulate matter (PM,y) in indoor using ES 02902.1 KS 11SO 10473
the beta attenuation monitor
Determination of carbon monoxide in indoor by non-dispersive infrared spectrometer ES 02906.1 KS T1SO 4224
BXRTH SMAEke] A913k7) o]2 o) g RO 323 TR Yslz 2RE JIE
2 oo tig dAsrt AP T F 7E 247 ZA5 ddsprts o g BFE 7152 Table 99
T3 d9skE Fsks Ao] HEA T Aotk KS 1 7o) 37 7]Fo® ZAFE AT KS 1180 16000-6"
ISO 16000-1'%]4 F-2 45 RUE Y A ZUE < AUE71d SAANA7ET FLsA A8
98 1 AR H Re WA 23 Astel A7) 2 A7, Ay Sol $Ysiich oh, A
T BYEE S7MI7IE dele] 2 £ dnal AH e A7 o] 50~200 mL/mino = 372 l’a
ALtk mhEbA, Suie] A ZAFHE KSTISO AJ971E2] 50~100 mL/min®th &2 W= =o] ¢
16000-1914] TS A AR YA RS 7, RGSIE kPa ABAHE Bl AolEE olo]
Teiste] HoHAQ) ARE MHOR FAXFH AY  UF PRE FPIET 4 AU A5 Ao
o :¥& 7]&ooF & Ao A 2 AT e & o] &5 mlAIE A (PM10) A
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E2Au e KS [ ISO 104738 S35kt that
KS 11SO 104732 AEHF =9 EAol uel JA=
& AA=EE sl o, AuFr1d A7
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°ﬂ*1 AL e FEFUI e FEe] T

gotel BAZS RGeS 6}—5— %75401 f=
A AT wEpA, ek o

%—%}H KS 11809 glom= KSI ISO 10473

= T, BAste] Aag dEshs

2t *&% =5 PMI0°] el L A9 A

Y R ZA}EJ“D} vl 2]

& KS 11S0 4224 &

B, 49, 25 °C 171%]L 7150 Aprae sdst

1

:i_,\ZT}LmlmHNi
o
HU

33. HmA[EESe Witdn

331 AME

HEe & FAFAHAFE 7S AEES 05305.12)E 0
T BE 9n7lx] ZAo| F2 AME-E T, KS I 1SO

788732 SrAAPA O 24 5 mg-PyLolAte] A Eo
AT E A sk Ul KS 11SO 7887 ¢ 3%
NEANHL He & FEAIZANE7E=H sLslith

U G E ‘g ¥R &Y “mg-PYLE ¥E

=AM gEEg He B FAIAHAFH7FAA
s I Abg-st9 o Al 8= CRM (65
2 At AREEEATE Al

WA 1908 A Al AFE Ag BAHLA
AR 10908 TA9l2 A5 2} 82k gl §
ZAE A5 ARge AMgetd e, A3 Table 10

3 Aot BARAC AME ARk o3t 55
k2l 8l7] 9138t Grubbs Testd 3 7123 (n=10)+= 95%
E| oA 2292 YERG O, BF 7]17ER] o | &2
B e AR YEl T v A g4 325

3 rz J&,OL

Table 10. Results of color visual test

ES 05305.1a KS 11SO 7887
Standard
Color (3.25 mg-Pt/L)

Avg. (n=10) 3.20 1.80

SD 0.63 0.79
Variance 0.40 0.62
F-ratio 17.05

Fc 4.41

Result F > Fc, Ho : reject, a : 0.05

o 14] -

AA - ARA - HAEA
mg-PYLA = &4 o] S B = FEFEA
}7)1ZES HiF 32 mg-PYLE YEFFEOH, KS 1 1SO
78872 1.8 mg-PY/LE UER} F A 7le) f2]3 2
o7} A& AL Z YEFITHF>Fc). °]& KS 1 1SO
7887 1%1—‘_ l(-):_J",] Aﬂtoﬂ EHUL 74%431}ﬂ,,] 00]-4]—
¥ 71E5%27F §19] CRM A= 7]#34(3.25 mg-PyL)
PJr Zpol7b & Ao ® vrebstth. whebA, A FA 9
W Aol & Qe AldAte] S APV AR
T e 443t 2712 s XYL He & F
AFAANA7E 9N Asre] AE(5Eelshes Ad
Apzke] HA7F A YERsE ST, 1 mg-PYL ©]3H<l
0.65 mg-Pt/L 2 1,625 mg-PyLo| 3+ A&7 A&
ZF tlF-Eo] 0 mg-PYLE HHI T} o] S FE]
73338l otk A& AARS o] KS I 1SO 7887
o] whiel Fubg F 450 nmollA AR TAE 1~10
mg-PYL7HA] ZHd & 0.65, 1.625, 3.25, 6.5 mg-Pt/L2)
CRMS £ 319 Table 119] YER AT S5913
450 nmolA AR A A T A =4 Ay Jse
o} AL=7t =A etttk kA, FF- e =
AN D7z 59450 nm)S 0]8-F A=
S Frtste] A A FdshE KStA 9
dstE FAE S Flo= A

JN%

CRM(55.4 mg/L, ERA)S 1l 3}
2AFZAAF 7)1 Z=(ES 05400.1a) KS T 1SO
BE %%1'8}711 FHTE 1008 3]4 st
T AEE EF89(1,000 mg/
L, Accu.STD)& ]%6‘}04 ZHFE J4F 5 mglE
ZA 8t HIAAE B3AT

He & FATRANR7EY HA o AHgEE At
L899 FEE 001 M 2 HFEE 0.5 mygl °]
Zolut, KS 1180 9297 0.02 Ms: 2 AFH9e
5~150 mg/LE T8 3k= o] Aol ot TAREA
AHEE AR o] fFE ] Hs
Grubbs TestA 3 714 A (n=7)E 95% A Z 4=l

y

Table 11. Results of color test using UV (450 nm)

Standard ES 05305.1a Color (mg-Pt/L)
Conc. 0.65 1.625 3.25 6.5
Avg. (n=7) 0.69 1.49 3.62 6.71
SD 0.02 0.02 0.11 0.19
Precision(%) 2.37 1.14 3.25 2.95
Accuracy(%) 106 91 111 103
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Table 12. Results of chloride test (25 mL burrett, 0.05 mL

123} KS 1SO7H2 9] A3}l B3k A — o

interval)
ES 05355.2 KS I ISO 9297
Standard

Chloride (5 mg/L)
Avg. (n=7) 5.16 5.42
SD 0.1828 0.3087
Variance 0.03342 0.09529
F-ratio 1.97
F-c 4.75
Result F < Fc, Ho : accept, a : 0.05

Table 13. Results of chloride test (10 mL burrett, 0.02 mL

interval)
ES 05355.2 KS 11SO 9297
Standard
Chloride (0.554 mg/L)-CRM (55.4 mg/L)
Avg. (n=7) 0.62 0.61
SD 0.0566 0.1072
Variance 0.00321 0.01149
F-ratio 0.08
F-c 4.75
Result F < Fc, Ho : accept, o : 0.05

2,022 e, BF 712k2] o]l 2 YElRT. H]
AN DA Table 129 R vRe} o] 50 mL &
74 0.05 mLyF IS A3 A5 EAE A4}
HEe & FAIAAE 7S KS 1180 9297 7+t
Ha 5.16 mg/L (B &= 103%) 2 542 mg/L (A=
108%)% Wb, = Al 71E3ke] frol @ Aol 8l
= Ao 2 JETHF <Fe, o8 ztel7F 915). A
FE AR gk v A E -2 10 mL =24 0.02
mL)F-El & A&t v ZA A3} Table 139 L+

Table 14. Results of Pb and Cd test

e

4 Al E 71 - 111

i
it

ERd vk} Zo] He B ‘*Zﬂlﬂﬂ% 2 KS I
1SO 9297 Z}7 Hd 0.62 mg/L (B &= 112%) 2
0.61 mg/L (AEE 110%)E Vet frol st 2o 7} §l
AL & UEFSTHE <Fe, 123 2ol gla). vl=
B3| (APHA), "5 =3 3(AWWA) B 72
A (WEA)ol A 35 27H3 Standard Methods'
A= 0.0141 M ;d}\LQ_ zqzq%oug /\]._9_3]__1,:_& T+
sl o, 50 mLEIS AHEAl &3
5~100 mg/Loll Agtairta 7438k Utk g,a
1 Z A A7) ENA A AHe-E= ALk
E(0.01 M)l H]3ll Standard Method (0.0141 M)
1.48e]™, KS 1 1SO 9297 (0.02 M) 2ufjo]t}. A
ol HaEF71E A 0.02 mL2t 0.05 mLE
2
)

oZi 2 o ol | ¢
oY, o{N

—_—

1,
of

OH

Mg domz JURae AT 4% Ne B
A3RARNZE N EE BESE Ao 2

= v
o}

32 Ay 12 fr Lo

333 2 U ==

Y CRM (0911 mg/L, ERA)Z} 7}=F CRM (0.346
mg/L, ERA)S AME3ISloH, e & FAZAAIRY]
Z=(ES 05400.1a) KS 1 1SO 82881472 RY%F FA3}
A FHFTE 1000 A &9 ARE-3te] AJE A
. He & AR FS 3 2 =R AR
100 mLoll 1 N 228 718 pH 302 2433 ¢
T Eg drio|Re] 7HHH o] E(APDC)E-H (4 g/100
= Y3y mdolo] 2R E 7| EMIBK) 10 mL
B 5E0] A2 S MIBKES 33l A
gA o7 5T KS 11SO 82882 & & Jl=H Al
F 100 mLo] BEE R EAAF 2388 Wy 2
o] A& W 7HA] FAVEFS 7 & Ao] F

WA FE240] glold W 74H) F4e 7he The 2

ES 05400.1a KS T1ISO 8288
Standard Pb (0.0091 mg/L)-CRM (0.911 mg/L)
Cd (0.0035 mg/L)-CRM (0.346 mg/L)

Item Pb Cd Pb Cd
Avg. (n=7) 0.0059 0.0027 0.0065 0.0028
SD 0.0004 0.0004 0.0007 0.0004
Variance 0.0000002 0.0000002 0.0000005 0.0000001
Recovery 65.1% 78.1% 71.7% 81.5%
F-ratio Pb : 3.66, Cd : 0.28
F-c Pb and Cd : 4.75
Result F < Fc, Ho : accept, a : 0.05
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mLe dA+S 71a] pH 258 ZASATH 5 mLe
APDCE& (2 g/100 mL)E 7}8le] £3 o2 10
mLe] MIBKE 713l MIBKZS F 3l A g &9
o2 3tk & ® J=EY] vRAE 8 FFHT
£ A&t A 59 T dA st AR

o, g FF89(0.02, 0.05 0.1, 02, 0.5 mg/L) &
Jt=F EE2£9(0.05 0.1, 02, 0.5, 1 mg/L)S A&
|A 3} FUHA AA = AT ‘:‘*—W SRS o
2 Ft=Fol sl zHzt 2833 nm E 228.8 nmS} &1,
371 g ER7IAE AP%M QG E
71(AA-7000, SHIMADZU)E #4138ttt @ 2 Jl=
] Akl i o3k FF-E ] A%
Grubbs TestA 3 712X (n=7)E 95% A& 450l
2022 YEb o, BF 7)7HA oyl &2 et
Table 14 YeR AAH & 2 7l=59] HlwA 34
74 9= & FEIPANE7IES 24 0.0059 mg/L 2
0.0065 mg/LE UEFow, KS 1 ISO 8288<& zhzh
0.0027 mg/L 2 0.0028 mg/LE EbGTh waba, B
AEe] F=HAA F 7t=F] s APDCE
5 B A7t mE fo35 zole e AeR
YEtETh | 9 7tEEY] IS A9 RE Fig 2
2 33} 7ol 3 & Jl=FS 70% 2 80% H=2 3
FE&S YeEMIA v 579 A 3]FE-S MIBK9

0.0100 Spiked Conc. (0.0091 mg/L)

0.0090 = == == == == - ———————— = ——— -
0.0080 - Recovery(71.7%)

Recovery(65.1 %,
0.0070 v ) 0.0065

0.0059

0.0060 [

0.0050 [

Conc.(mg/L)

0.0040 |

0.0030 [

0.0020 [

0.0010

ES05400.1a(Pb-AAS) KS11S0 8288(Pb-AAS)

Test Method

Fig. 2. Pb recovery of ES 05400.1a and KS I ISO 8288.

0.0040
spiked Conc. (0.0035 mg/L)
0.0035 |m= == = - - - ————————————

Recovery(81.5%)

0.0030 | Recovery(78.1%) 0.0028
0.0027

0.0025

Conc.(mgfL)

0.0020 |

0.0015 |

0.0010

ES 05400.1a(Cd-AAS) KS11S0 8288(Cd-AAS)

Test Method

Fig. 3. Cd recovery of ES 05400.1a and KS I ISO 8288.

o8] - o4 - A9 -

- ARA - HAEH

238 5(2.15 mL/100 mL H,0) W& Ao o]Z ¢
A &t7] f8 Al Fel NaCle A8 73

78%, 5 g 714 86% 15 gol’d A7HAl 92%°]/d<] 3]
F&S Yepit e sk w3 KS 1 1SO 8288
dix= MIBKE SHFE X332 & ARE3sk= A
AL SlTh APDCE AHg-8- oA %ﬁﬁﬁ&%—% %
o7|mg Y ol g 1% é*‘% wZatr] flef A
7helf Folof gt T FEFPANEE
APDCEH-& Al 100 mL‘;" 0.04 go] FY=™, KS
[1SOE 0.1 go] FHrE FHrtke] o]z} it
ke e &Ag B F7] fsiM e AF
FYhal Fojof slr® AFEo A8Sl Afole
7ol s AsEIAC e ZoR #d

A

1-_1 il

oo o Mz

4.4 E

He & FAZAANENE @ AgEr)d 3HAE
7% FFAYFREKS F5) 7+ A3 ke
Az} s ATEH S G4 S8k 83t
= AE 7)1F et B3z vaaES 536
ow, 1 A8L vt} )

) FA2ES 53 dA3) AEAY He & 52

23*1;71%94 1007] 715 5 “APAL 93} &8 23

, “dst 7k 297 V@A d9s) 26
71%, VA Y-S F3 493} 7hs 3l 71EES,
A3} E7HRIRAE S B8 43t B vl 7=
v;f;)” 127) 715 % “deatd 8ls” 367 71Eo R

7} =t

2) BHIEE B A=A Ads71d
A2 ASdE 177 71E T “ARdYs)
B VN 718, «d9s)t 7he vl ZmEA T 449s)t
37 715, “d3 B7P 30 71E, “dl et E gle
107 715222 H7HE AT

3) ARd Y3 e ddd dEe AEHel e
 BAH AT ZAI R AALE A =] Htol
Al ol sk Ad 712, B AFelA AEEH
A e AEAFH ¢ EITY, QA/QC T 384 E
7170 AA L} v FEe dAstA] aH sty 7
sfodol 3 Aot}

4“4 AR EF
ISO +4°] EAEHA] e FALE
;q] O]-/\] /H 7‘;] = tﬂ—Eo] EE 1:]. =
AEore] A9 UM ALt AuE7]

o=r==\1£‘3}‘J
N,
F-lN

ﬂld

o‘.u, H

23 993

pil

rﬁ ofl

&

i° o

Analytical Science & Technology



2ATHAY7

i)

712 o] SAFALRE A Ho YA S
Jel 2 ghot= Sl webd, AWa71d A7+
sUe] AE7IE 3 B AA Fol 3 3 71E
AFFART INES FF FATFH LR Abs}o]
AW 7)Aokl BEFACNN 24 I & Qe
wto] @ o2 ekE ).

5) & Aol MaAEE Fa) dshs oI RE
A3t A7 FEL st A8 W S 781 A
2497430 FolHo] WAT & gorg 2F A&
A9 ARl grrt ag Hloltt. wehd, 443t 7}
FHE dA B S dAskE 18] Bk
there Algel el FAFA T3 © Ks 77

KS 1180 4 5)o.2 Ade LAAze] Aadn
I

o

flo

it

R 71E ET elA AN E Tdd R4 AR} Hla
A7 Ba s Aotk w3, D3k AlA 73X
oA o] BAL iiB} $tore] A4 =
kS 93 AR oke] A3} Volrt A F A e B
312 AR o7 = ]75}] 1}7tok 8 Aolt}.

o
g

#Aatel 2
o] A= 2011 FPFAATA AFAIG «3

ALATAN Y BN KSTHA 235}
Srkd A7l o8] S AFYuic

oZ rﬂ

!

I
o
rr

i

1. Z7l&xsd, 713594, 2010.

2. T. W. Lee, C. H. Kuk and C. H. Han, J. Kor. Constr.
Eng. Manag., 2(4), 107-116 (2001).

3. M. Y. Choi and W. T Kim, J Kor. Soc. Nondestruct.,
Test., 54(7), 65-70 (2005).

4. Korean Standards Association, ‘Military and Commer-
cial Specifications Unification Project-A Study on the
Harmonization of Korean Industrial Standards and Mil-
itary Specifications(l)’, 2008.

5. Korean Standards Association, ‘Military and Commer-
cial Specifications Unification Project-A Study on the

Vol. 25, No. 2, 2012

123} KS 1SOTF2 ¢] U3}l T3t A -

10.

11.

12.

13.

15.

17.

18.

19.

e

4 Al E 71 - 113

H X
‘\__E

Harmonization of Korean Industrial Standards and Mil-
itary Specifications(Il)’, 2009.

LB, DRl BRAEE AREY REAR,

2010.

. NIER, ‘Study on the comparability between KS I ISO

standard and environment contamination analysis method
enacted by Korean Ministry of Environment - water
and soil quality -*, 2010.

. Ministry of Environment Notification No. 2011-21

(2011.03.02), Republic of Korea.

. Ministry of Environment Notification No. 2010-24

(2010.03.05), Republic of Korea.

71€EE, KS 11SO 16000-1 A7) -A 154
S| dukz = 2004,

1EEF4, KS 1 1SO 16000-6 AW F7)-A 655
ZHA| Tenax TAZJoNAM 8 A8 AF, € &2 4
MS/FIDE o] 43 7t AZnlE 1) w9 «l 3k A
2 A AMF7] Fo] g 771 SgtE 5797, 2004,

N

71€EF, KS 1 ISO 4224 th7]-LAkslekAs =4
H] A 1494** w2, 2006.

71EXFY, ‘KS 1180 7887 F#2-Axe =4 4
37 2007

. 71EEFY, KS 11SO 9297 44318 =4 Hh-

A ARHEAHY, 2004,

APHA, AWWA and WEF, ‘Standard Methods for the
examination of water and wastewater’, 21st Ed, Amer-
ican Public Health Association, American Water Works
Association, Water Environment Federation, Washing-
ton, DC, 2005.

. 71eEEY, KS 1 1SO 8288 &-FAWE H%‘,

@, ok, EEN SYH-ER AAFRRE,
2007.

M. S. Park, Y. Doo, Kim and K. H. Koh, J. Kor. Chem.
Soc., 33(3), 315-320 (1989).

S. J. Joris, K. 1. Aspila and C. L. Chakrabarti, J. Phys.
Chem., 74(4), 860-865 (1970).

K. I. Aspila, V. S. Satri and C. L. Cha, Talanta, 16(7),
1099-1102 (1969).



