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Abstract

The Chemical Oxygen Demand(COD) by potassium permanganate and potassium dichromate is used as a
measure of the organic matter content of a sample. Newlv proposed KoCry analysis method to he list at
Korean Official Method was made from analysis and comparison of the expenimental process on Japanese
Industrial Standard(JIS), American Open Reflux and Closed Reflux Methods. New KoCr:(; method had
better the qualitative and reproducible COD results than another methods as a result of the tested four
times repeatedly by using Lakes water and Plant wastewater.

The COD data ratio bv KMnQy and K:CrAk methods was 2~3, 3, 2~17 and 3~4 times respectively
when its data had compared with the lakes water and treated water of domestic and experimental
wastewater, and raw wastewater which 1s generated at the manufacturing process of 6 steps and treated
wastewater of chemistry source. Its ratio indicated to 2-4 and 2-3 times respectively on raw wastewater
and plant wastewater of Chemistry, rubber and plastic, fiber, metal molding source.

Oxidation ratio of benzene and ethvl benzene by KMnQs method was nearly zero, but the oxidation ratio
by KLLCrx»r method was 0%, 70% respectivelv. Also, Oxidation ratio of phenol by KMnOs and KeCr(»
methods was 80%, 100% respectively, and  trichloroethylene and  tetrachloroethvlene were not nearly
oxydized by KMnO; and KoCr:(; methods. As the above contents, oxidation ratio and COD results hy
KMnOy and KoL) were different from various compounds and samples respectively,

LA &
caivhe OBCD 7R 9 WTO Ajaigon g 9ol ubb ahdailast 8 S avlE S Alegee)
SLap el e e H 2ol Aete] rniahl w [apy #Hoells 2] ‘H} A dEse sl S
19 SHel E el walstel AsiariAe)  HHEH HOD A AR ol 0 g -»ra;%(,
E ?W’ AW A oEe vl 9o s g ee] HE g A gt o)LU
of Wil A iy Qo] o]b Ao AN g6 al4 8 ¢ B Chemical Oxvgen Demand CODY
vl" A48 falets otAlE] AF U < Asked dh b a4 S Biochemical Oxygen Demand,

-1- KOREAN J. SANITATION Vol 12, No3. 1497



% % 43743754 =2

BODYE A +59 4% A g

d guAe) od AmgEo 2 BOD 2tk £%7]7ke)
ey Ztdae Aoz dn) ojRY7 glow FH
%% 714 (Total Organic Carbon, TOOI9E AfHoz
oy $88 Bl glont Y Agel 28 4AsAY
FYOsE NN 2 o] Baisx e’
COD 4oz 44 MndEHEM 245 2 O
W(EASIEH 98 Fube] o= Mnfol o
CODE 18499 Forchamer” ol o8] 4202 AEuge
o 19464 P13 Standard Methods(SMY“ o Aots] g o o
2 % 19659 53 Standard Method”od 52 2412h 5o
9 COD 4ol AU of Hz: Haw'
SMe 520 B2 olojA ygex ¢t saluds 199
dd $uted COD 28 (rjoz AEHdel glglou
*1?‘? 04 = O?/lb}?} ﬂ‘)‘i’ﬂgﬂ&hﬂ oj_nﬂ 0} ;3]\1 i }_}ul
gto] AFsiiy €4 YN g5 9 dhE
Seudrt 2RAREY st} AFA A8
3 gk 49 @ tﬂé/lt@ﬂ“ﬁ—s A EH FLEE
A A 28 FES FAANEEYA A
387 d8iME 1 ““a‘i 2 4%

sjojo} str] AEAH HFE £ Hety oA P
slojop #TP ¥ B AelAly dAse] B &%
IR K 7—‘4%4 w37] g8 $HARAS 2
Agwy 2 o7led Bage @ 2=e COD F
71E R AEgwg RN g FAE 345
FAF, FHAFTOETEH PEY AFYRE 9%
Nguy 2 278 vjn - EANsle] d8 £42
Aol FAENTER 98 COD 11@‘%‘%% AJ
F2 F7187) 9 AA(OhE vfAy T FHAY 4
#AA Y 3388 v wd=F MM oz COD
ZAYH 2 UE Add g Zd*é}%i?l HEE 89 &
3 S} N8 S BE *élii%ﬂ’
AR AL A8E AAE7| 1H°4 qrE
Ak

o\-)&

gl H3dol &

nmrlomn&r.‘lﬂxiﬂmio

I Az 2 W
L Alef % 7}
Aol SR BE Aot SIS AT, T
$45 14402 279 A8 U Bl 178M
Adel 34 28+ 3R Asadlen o
5’:7‘} 2 17E 3 FFFE 42 ¥ Azae AR
ik

w34l Qe A 412 33(1997)

1.1 CODw'8
Aoto iz (1-2) BMSulfuric acid HSO., #4442
(Silver Sulfate, Ag:SC), 00BN AB7H42HE Potassium
Permaganate, KMnQ), 005N 44 E H(Sodium
Oxalate, NaCOgel AH2HAT, 188 £8 "‘ﬂ"l
717] A8 20w F2ETA, Wmme BHFE AT,
A7t A8d FRZ £ 94, Gilson pipetman Pi(XH
sjol:i sisle] ALEHRD
12 COD -8 A 8T
3 & Mercuric Sulfate, HgSOg,  34HSulfunic
acid, H:S0s), 3242(Siver Sulfate, Ag;SOs), 002N
AFAH 5 (Potassium  Dichromate, KCrr), S99
e H(Ferrous Ammonium  Sulfate, FeSONH,),S0:-
THO!L AZS) Aol A8 HYeH AEHE 7172 6
A AHMA L4 aotatel Ay LutdE(d ﬂri
H712 i He Ajsiant By %%_Hrt’r.
13 CODGH- 2al g5y
AT2A 16X10mm. 20<150mm. 254 150mme
Borosilicate %8183 HZ& ubl, e A Witeg
Titrex 20009} stoj22 F A, Sanyvorte] RUYZF7|H 7
g 150120 AMgshe As Adsn RE Mg
23 4 77 ddgis gYs
2. A8
# 9 AuzAE g8 29 COD #371% ¢
U A $elve 2 as s, 9%
o,

A
A
2
Aol i FFxAE 58 A0
3

¥ AHE As Agsr L L2FAdd o
dArAY Ry, FANAE, AU, ArNEES
& s *’é% 44 4 LA b,
% R By 7“ A%), ZEFE0AN 4d), A=A
ZAAA A9 dsls R BuTE G, 25HY
2 IS, vls %%‘31 W R 2EFY, Mzl 444
(el met ZAEAE e %%? % FAENE
5o f715stE Al WA, g, i\l , EdZ2R
e, HEJILRAHUNS o[t} F ool
885 vl A sl

. 23 2 uz

L 959 COD +d&37|E vl - &4
U, AR £A8REL dHY T4 BT 4
2879 BY 35 4 AR ABuE YRoz ¥
atef s glon olgsty x| g8 o 8EHA

_2 -



COD 24 e 3¢ A7

Table 1. The comparison of COD Water Quality Standard of each country

Korea : Japan ) France

Lakes Rivers  Lakes Rivers Rivers
(Con) (BOD) (CODy (ROD:

mg ) (mg/1) mg/ ‘mgM COD BOD
mg/) el

R stan -, stan slan- stan- stan- |
Class (lass Class Class (lass Class
dard dard dard decd dard

A4 !
i I i S . 1A 2 A
VA i \
il EI H { ARSI
A 4 B §
i 1} 3 . IS T
B y i
IS 8O o N
( hEE o
¥ LAY it 4 ]
Lo
Mn Mt (r
Methix Method Vehix

HMJ‘ L L B ] K B R U

_Gemmany  England | America  Sweden :Malavsial China
Dmg/l)
Rivers Rivers differ each Lakes
{BOD) (BOD) state Con
mg/lh mg/l tmg)
. stan - e san st "
Cinss 0 s 3 Dimestic Water S st - stan
dard ard G es dard darc darc
i (welfare RS B
I !
Boue 1A 3 Fresh Wate S IER | S
LR 1T TR VA T+ ) DO HE
[}] S Y Lo En
' - Mane Swguatic S e e
LR e o,
) 5 ol
N is! VoIn
Cr

Mebod - Method Mot e

oA %%wiﬁwmiﬁ%“%f%, -
She Al del b el de g g siele) e
E R EEST SRR T SR SR

EAES RN w99 N
o) gaae) s A GRRE

&
& a4 . ~H o o] §3)

A AStTh ek Sl olE g l COD #87)45¢
A ehakzhg el ¢ 8 RS
el ofsf ~Fa
8hiL A%k Table 1ol $-2fubeh whebiol o3 549
COD 4373} 7hare) a8y ¢

HE Hslglon Fejuete] 4
TSN FEN Ega Bydol, Agu

¢ COD F43377S vig 4 o ojgkxy By
qatel FAEHS HojF:n ‘il‘iiﬂﬂi Zgag Agde
SN et wellAols 67 SHoR THY 1 7S
st AES 4 F e oe Saluite Wit
Hol M ZHEWOR COD Zxuby ¥ 44713 A8

Fat glon], b £ag

On

,"; 14 2 ~‘,"’]-:>}] 5"]

5 ki ol ) o1y o]j;}é‘lkl 7]

&

A Jfl[ al cq
o er. IS

o, Zengo] Filol My S
I
P o3 COD
o -LgEelel

o, el Jul 4Ptmhﬂ4-3de ALAAE Al

1;.’,1}]0

W Taay

1

ol (()I)._ Al ERaL gl
ol ol ubd alpelEE g ohee vate) Ao o)
Upepet vl g 2 dekod g Ao Mz A8t
AhA G S el the) o g oF 4 Rl’*’“?
Sejubekel vl Al dEge] wEe s ) R
8"11 S8l Algs s e A Y1404 BOD 7
& 10ppmBhg M AEel A8 ste) 9TiE gl 24 o]
W NS AN YA AL EE wQon o|m
Bl el 49 doiel o8 CcoD e
100ppm - 4atelon] sl 119 Ao Wame 2o
E dgstel COD /1eg 48ahah o2 9 247} 4
Zlol @8 9Td 9ol tEnlo) ojst COD V1ES M
Hala A gEo] " A el wEe x|
M4 &40 COD 7132 24 Ytk ggtoy
N5 AL gt valekgek A elslel BODE
Astin Addon d@ = azm) Eo} &

Ygo) S2fubelst s,

abgdeh

i

KOREAN J. SANITATION Vol. 12, No3, 1997



2o A AR AF A

ru
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Table 3 The Comparison of COD Mn and Cr

Division " Mn | Cr
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Chenistry Source (ant Cmgd)
((;deSZmI;IZ 'S Constituents in the Sample Mn data Cr data
EX-202 pyridine,methylene chloride, methane sulfonic acid, inorganic salt etc. 401 6,635
EX-303 ;n;:hanol,medlylene chloride, p-toluene sulfonic acid, inorganic saltr 91,242 63.191
EX-304 washed EX-303 reactant by water 3.607 - 15,793
RE-311 ‘morpholine,N*methy]morpho]ine,methylene chloride, inorganic salt etc. ’ 24,048 7 '423.078
EX-363 lutidine, methanol, methylene chloride, inorganic salt etc. 144,288 A303,318
EX-364 ‘Washed EX 363 Reactant by water ' 60,120 98,579
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7 RE-201 7 661 7 7,204
N E/Al R . 7 Piant Wéstewater V 102 - 435
7E~72 o " 123 V 560
E-3 " 112 450
- W 98 ‘ 7316

E-4 "

KOREAN J. SANITATION Vol. 12, No3. 1997



% @ A

74

—— EX

THZ Synthesis

EX 363,
EX 364(washing water)

ENM Synthesis
—= EX
3-OH Synthesis
- FT

: 7 ACC Synthesis

Final Products

Starting Materials

RE 311

—» RE

. EX 303,
EX 304(washing water)

3 Step

413

4 Step
502

5 Step
582

6 Step

Fig 6 Process Diagram for Manufacturing Process of Chemistry Source

o RUw AL e M ALE 4F R 1500
ool At I otk [ AL g S e

1} &) 5 410l

LR

ERAETETRNE SEIS!

3w #7419

Aol Ta BA0E FEHAS & 22U 1)
oA 7L 4 gt
S R ] AL efel A

S oaeld oy

3 Yoy
i ’,‘-I Ir}l “

LRI

;“i A4

1o Lhehyol ol

Table 4
ub e eh Al Rl srelell st COD A d

1
i
s A vl ;,H‘

a2 of wyp okt
o VL TN VI T B I EE I
vl 0 npeb RE 3 Aol oy A A

h kel A aha] 4 1271 3941997

] S (12 A o N B« SRR I RGO U sl A S
Ao FahRo olm FAENTHRel waWBl%Z

~39%2] pyAdine W morpholine’s NO 388 #3HES
R85l olle] wiaholTh, i whiel old) 43 34
g Al F S Aol 3~an) HLE Jrpd oy

. -
BATRLE RE

1oj8 S
34 qhed

30~560mg ¢ & LR
uol—;"_- 1131’ ,,qA

Q
Ve akdu) o)
COD 4 Nm
Am%ﬂwwn

Af el

BECE R ‘»,

“l/ n
ksl



0 L

1-1 c-1 G-l

samples

DC0(Mn) W CODKCr ) |
Fig 7 The comparison f COD Mn and G Results of
Raw wastewater on the industrial classification

A1

BAS MY wol Fisa ] BEoIdTh 9%y
A5 2 wREe F A4 9% A doje e
Fig. 7, 891 22} vhehilch,

5]01 015‘7}*
Omg/e o()mg'(’ ‘n‘:"l AIJ*J 73‘% 4
A At
¢°ﬂ%€1(292

&
01:7( -

o]

M

AE

&5 77} 8( %, 1(X)°0—, L]»E}H‘I:l EgER

-1

A- c-1

samples

(Do) weon(crs |

Fig. 8 The comparison f COD Mn and (v Results of
Plant wastawater on the industrial classification

]

COD ZREY Wid 3¢ d7 T

COD(wg/L)

Phend  Pheod  Benzene Evbyl Benzeme TCE
' (10mg/L) (B0me/) (I7emg/L) (I4mg/L)

CE

J000Ckn) W COM{Cr)

Fig. 9 The comparison of COD Mrn and Cr Results
of Organic compounds

mg/ ), HEZZZ2NEAGAUng/ )0 GHY 2 At

AR aFY A8 2AE e HREUS
@+ gglen] oMY BUHL e f189Es

F5o] web Astgo]l ZA dgron 1 FaEQ do
E{i7 Fig. 9o vEhiiglct

olate] H qlpolMAd wWikdold aBHoz COD
ZHurel 2sle] we M2 FAVIEE YHYots

o ol% Selbite] 29 FUREE B8] YA

o 35d2 A4 00D HolEl ARdAE 9
% AP ok & Ao ARHLL

;3

hihg
i

V. &

A4 Sl COD SRR R WEHgIIEL
1977 BAuA AR dee gauANe 27
2ol ele Ainbd FAsjold gou Ha o
ikt OECDgol 7i5lghol] wal <ha™ &
Sgol vl 98 PANARIY ge APy %

-
’;‘Al;—r

\TL'O] RHLH] «;:1 oy chL ;“:_g. _’[D];; 12 1

e Sgs slel HaA vt padldA Y
of upF{Htael o 9}6“&‘ %‘o* 349
FA#MHEl 99 (oD “H* L A8y 1o

KOREAN J. SANITATION Vol. 12, No.3, i997

Q2mg/l) (2mg/L)



B 4N FARE

W 7]ERE WA #a4de] AAe atEa vk
e B AT M e oo digt ARIEE FaEty]
af WA Ztsrel COD 47188 2 H’} -;iﬂr»a— ARG
gueh, 9¥ % F39 COD AY R R
{Habgol %H AL Slis H“ﬂ “lu 59 ¥
SR Forgitbgel eld) COD A L 7l
& st ‘21219_“%, srelon st g ] g
W2 AFWol wis) Agelgel Hol pgel fou
arh ARekA Szl ofdgiont Ay
dedgel SARABA A W Foo] Wl
o A@agAltel A Atz gile]
HSM 9] }i?f: L
EPAY
SRR KA
afo] féi
Aoks -

7l

u}

&

T
2
T

ot 2
O ~lE

s
o
zw—‘

0
13
ok
] oy

_V,JA,—-—
a

i
A . 9] ,’;

o

U] p 11}1(&4 15

Hi
1l
o

o}i'
VUN

o
o

;ﬂﬂ(o\. )-8 A]M
i Aakale it
& Az w2 Y oAF
aho) 48] wi AEs Aul JE] 4
3

_L] L OlOiLL

S
)

o
' -
g

,
o o

ohS. 13101 A3
*@z]eﬂmmoﬂ

o HI
ol
ok

L,

fag'S

=r oE —{}
REA
o

i

t
i

VR
2 i#? goakas A
v 2~3lE vehdo

734 g,_.m{ §}€$uﬂz .9)
17ﬂH 48 94E9 Aseas,
*El, "}% WowaAE 294 S8
= 0~qu] 2~3u] i Zbz el
AT T AR Aol wke}
LAY 2]l A Adelths vrhiy

H o R A9 gl
lon agolE Z7h 5% 70%E Lhehdan, # e
G 5 ouel ofg dbshed 7 A%, 100%, el
2o, HlEﬂaféEfﬂl“J%ﬂp— Wby R 2E3Y
Aol sratgol §lE-S Kol BTk

2 a7 ”JZE%‘O!I*] AEWoR A3 4l A
T AEAA el ls AR COD violEl A
2 ety Y2 COD A/ E ¥4« $23 A

At

OJ:?“T 7<
ol f7)49
ol %

WA 2 o elala 2 ulshelof

fud

LY
> IT7T

ﬂ!x}ig %%510111 Ao x}a&ln}
o E

1 (a) 24X, THEAATY, 331-336, 196. ()
g v)Fe 44 9 #71E, g%
FA}, 95-25, 9-13, 19%.

. WAMoore, F.JLudzack, and C.CRuchhoft : Anal.
Chem., 23(9), 1297-1300, 191

ol @l etal 2] 129 331997

ol

=~

13.

14.

15.

5. JMFoulds and J.V.Lunsford, :

W.JCooper, J.CYoung. RAMinear, WHEKeith
“Water  Analysis”, Academic Press, New  York,
USA, Vol. 3, 41, 1984.

JrEckenlelder, WW.. © “Industrial water Pollution
Control”, Mcgraw-Hill, New York, USA, 2nd Ed.
13, 1989.

MZ. Czae and MK. Kim,
Technology, 8, 281-284, 19%.

Analytical Science &

Water & Sewage

Works, 115(March), 112-116, 1968

ADEaton, LS. Clesceri and  AE.Greenberg,
"Standard Methods for the Ixammation of Water
and  Wastewater”,  Amencan  Public  Health

Association, Inc., Wasington. DC. USA, 19th Ed.
5-13~14, 19%.

TAHQGEA AN, A 133-134, 19%.

ACS Subcommittee on Environmental  Analytical
Chemistry, Anal. Chem,, 52, 2242, 190

. JK. Taylor : Anal. Chem,, 56, 600A, 1933
a) BE

FARANE R WEAGNE 445 o
ORAA, 23-25 19%, (b FAHSF ¢ “EC £47
= UEREARA T AL 05-05 967-277, 1990
The Office of the Federal Register National
Archives and Records Administration “Code  of
Federal Regulations”, U.S. Govemment Printing
Office , parts 400-699, 1993
‘el 7] M§A AEE AR o P FA 8
S5 11¢ 20%, 19%6.
“Japanes Industrial Standard IBSEEIE", Japanese
Standards  Association, K 0102, 906, 1993.
D0m Zabagd Al(EF], dE8Ede ¥ 4
Sollis F BEo] Ao} fdsA & g A4
A AFEEF2, 24 B #9) vy #HzAdl
Yo 0025N-Z-A §AMEG A9 oF 1/20] Fes H
e B3 or]d] Aol oF 04g(F) S
& UE B ol Wiz 8o # §50] 4w
Mol H5Ae Yo oe HHE E5o FHA it
& 4o e AAE i, 0025N-FAFHLE A
0nE BE3 Yo og Sehaad Jaae ¢4
AN 442 Fdn. 99 ¥4e oz it
ogd BE HAS) EEUAM Y& o ¥4R
S A2 oAz Yu dudA 2A7F B¢t FAG
o AL B oF 10 F4RE AL o ¥

5}
k3

]

[v)



16.

17.

g ol dA o] oF 140m7} Hie s &
& Y1 odEZAAYH 49 238 Y2 o
- 002N-AH Aoty 848 Afgste] o<
Mol HEAMM Azkdom wWIwA Ak,
w2 F 20mes AR 72 27ioR wRARS
gaick 19} AFARE vF IR A §Y
STHE, At e dE IS Y.
Exs KBS, #HEE The Chemical Society of
Japan, 3, 278-284, 1993
K Verschueren, “Handhook of Environmental Data
on Organic Chemicals”. Van Nostrand  Reinhold
Compamy, Hoo-508, 1977,

b

COD 2324 el ¥H 97 2

o

KOREAN J. SANITATION Vdl. 12, No.3, 1997



