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T JIS (REBSED) X B & BEIRTED, JIS &Kix
NESEE LTRSETEhTwWs. JISThici - T
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Sml DD ] CENREFINTED, Z0dIIE
Fi1x Sml EWEERENE DR 5 E CHE b RKE
HEZ TERBRYEVE LR ER .
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A X 5T/ — AKEK (214.5mg/l) RO°7
N7 I VKB (277.5mg/l) iwonWTrhFRBEKE
8ml FO' 10ml —ETCIEDEV R LERYToE
5, WEKE (BRABREZZE LN\ E) krrz—
AW 5.12ml, 5.10ml, 5.20ml, 5.10ml, 5.10
ml, 5.09ml, 5.08ml, 5.11ml, 5.17ml, FfE 5.12
ml, E#E(EZE 0.040ml, ZEHEH 0.78%, 717 3 v
Co\WT, 4.20ml, 4.35ml, 4.40ml, 4.32ml, 4.21
ml, 4.39ml, 4.23 ml, 4.40 ml, 4.30 ml, F#5f# 4.31ml,
R 0.081ml, ZEB)RM 1.88% CTh ot 2:2T
BB OFEHZ DT D (2~3) EO#E hR LERD
TEVEBIIVTRY 3.4% LUTTH -7
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TFAGIEBHAOTH, T3, AT FALESROE
B Y B0 BAKEEIRL, 7 No. 2 TIEL
Feb OB E. TH, LHZONERT FALESH R
il 53 4F 12 IR L7c b 0% U F 2R EhFA D,
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1F 12 AR 54 4E7 AR L b 0e TA (2) &
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OFK (5) &MEs. TR (1)~(5) o1 A+ v
DHVHEILE R Z R 1050 mg/1, 2120 mg/1, 1650 mg/1,
350 mg/1 KOt 1350 mg/l TH o Fz. FAICDOWTILER
0, A% 3 FRILPIc—Ho COD MEdEy T
THIow L. V= vAAKRVvEEFF Y v A (BLUF
SLS &mgzd) iR 1 i,
RVEET MY U ATRDEMEE TR ABS JIER KT
ARy ANK VRS N Y Y AERER S, F OO
AT WA R e BEUEK O BER G
BKE GENA) 13, 42— 214.5mg/l {(3~14)
ml}, 7A7 v (4MmiE) 277.5mg/l {(5~20)ml},
SLS 203.6mg/1 {(2~10)ml}, AI#sCAE 99.7 mg/
1 {(7~25ml}, A x 3 v 686.6mg/l {(15~50)
ml}, Eefg5ml/l {(1.4~8)ml},
0.5ml/l {(1.2~5) ml}, v A7 v 5ml/l {(0.5
~2.6)ml} & L#. FFYAXvEvyAntkVEEF Y
74 (BUF ABS EBERD) 13 FK (5) w 27.0mg/l @
TR L7
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DEFICAD X 57 (6~10) fEE DO BKE 2\ TiE
~vHVEEN ) v AHBEERYAEL, R (1),

COD (mg/1) = (a'—b") X fx (1000/V) x0.2
e SN E))

X COD #HH L, WMEREMNBRKERT COD X
BRAKBEDOTry FERITo. &R (1) ©@BWT a 123
PR oW To, X6 Bl owCoOFERE
(ml),V 3#KE (ml), fix N/4O B~ v vEEr Y
v oA BEERO NlTH D ARRSCTE LN TR
T C DO\ T D EERED b Z2ABRESY 25 L[\ 7o
(a'—b")y HHICHERE (a) LEH LA Fig. 1
g — ARG TOEREY IR L.
BEOBESICE VT oM E ek E (JIS
K 0102 Tix#kE) &R THD, AHBRELZZE
ZTHIMEIIERBEOHPNT -ETH D Z L2
WizicoTb. LnL, Fig. 1 oEREBKE
D7 ey MIERBEFRLZ RS TR ooy b

%, ZOBFR%Y XL T COD {HirBKEDHA (I
Tehb MERBEOMA) wwff-T 14lmg/l 2nb 115

mg/l ~& 2.1 CTl~7-#8 0 iR LEBROEB)FL 0.78
% KRB L@ TERTLTW%. flio 13 FEEOk
CoWTh 7 a—ADBRAE L REOBFEIE bR
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Relationship between titrant volume (a)
or chemical oxygen demand and sample

Fig. 1

volume (V)

O Titrant volume (a) after substraction of blank

value; @ Chemical oxygen demand

3.2 BRAKEBEHEREEOROTHNHERER
Fig. 1 R LIcTEERER a (=a’—b) LBK&EV
L OO MARBFR AR TR E LTk,

a=kVn i (2)

DOIEBBEBRAYRETA. kR OEriTa ROV I
EEARICIRE ZERTH B N (2) OO &
5ER (3) MELRS.

(3)
Fig.2 izt 7n=a—=x, FK (3) ROFK (4) &
oW loga %t logV 7wy, v & fTolciERERL
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Fig. 2 Full logarithmic plots of titrant volume
(a) (after subtraction of blank value)

vs. sample volume (V)

@ Scwage (3);

O Glucose; @ Sewage (4)
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Fig. 2 o#E 12 Fho HkhconwTdh loga &
log V' oItk AHEIRE (r) 22 0.999 Ll ko REFIE
BRI TS Z LR LTCW5. floilkhicouwT
RIBED BERRBIR 2L LicdT, ThboF e, b
PO RPMAREC I - T RO EROEE (), YN
(log k), HHBAFEE BAKDOER O EERED HW & &
Hhiz Table 1 &% &HTRLT.

Table 1 Linearlity of log(V') us. log(a) plots®)

Sample SI;I[E;}ECQO?:;' a (ml) b e log(k)®
Glucose 10 2.11~8.07 0.999 0.861 —0.073
Glucose®? 10 2.19~8.28 0.999 0.867 —0.071
Albumin 8 2.40~7.90 0.997 0.845 —0.192
SLSD 7 1.90~6.86 0.996 0.830 —0.001
Soluble starch 6 2.48~7.79 0.999 0.905 0.537
L-Glutamic acid 6 2.75~7.95 0.996 0.907 —0.642
Acetic acid 6 2.64~7.71 0.997 0.607 0.347
Benzylalcohol 6 2.09~6.90 0.997 0.846 0.269
Benzylamine 10 2.15~6.45 0.993 0.665 0.553
Sewage (1) 8 1.90~7.22 0.999 0.82%6 —0.215
Sewage (2) 6 2.02~7.5¢ 0.999 0.824 —0.262
Sewage (3) 7 2.00~7.30 0.999 0.812 —0.259
Sewage (4) 7 1.43~6.77 0.999 0.807 —0.412
Sewage (5) 7 1.51~6.48 0.999 0.818 —0.387
Sewage (5)+ABS8’ 6 1.64~6.02 0.991 0.869 —0.487

a) V and a are the same as in Fig. 2; b) Correlation coefficient
between log(a) and log(V); c) Slope of log(a) vs. log(V) plot;
d) Intercept of log(a) vs. log(V) plot; ¢) Rerun; f) Sodium
ligninesulfonate; g) Sodium dodecylbenzenesulfonate (27.0 mg/1

sewage)

Table 1 OFER L W AR THG2 14 BEORKID
WTERCTR S HEBEEREEA 0.9 LI EThHh, el &
biEREL 2~7)ml oFATIE, X (2) OEFEHN
BVELITHILTS. K (2) ©onat 0.6~0.9 Offiz
LB R, LML TV [BERBEDOHEAT
COD fEREL T3] &\ 5 FBRAPY~9 % E BN KB
LichDTHD. nOfEL 1 Ti2/c (0.6~0.9) e
%z Lix COD P T RERNET LS
ATE (MBEEHICKE LcE) Tharz LiciBALT
WhEEZbRS. COD {ERMEEM X - T&LT
Bz BB TWAADD, ¥, COD (FEh it
(BilES) DHEE L > T TS Z L2 L FERE T
e BERMCBTHHZ ELXRLT WD,

3.3 COD; DEH
ek, COD fERR (D) ick vEHIIDZ LD LEH
IhTEh, —20RKN L TIiz—o0 COD (A
—FRNWCRELZDO L S Tbh TERA, 3-1 &
O 3-2 THLMR LAz X 5ic COD fHirBKEV O

CIEERE e OBARTH Y, BH1 DB IvELRS
[EEHKE aml DX &0 COD fEi] it [HERE e
HKELTWBZ L] ZHRT S, K (4) TEHX
hnb COD, TEENTIUETE B,

COD, (mg/l) =a X fx (1000/V,) X0.2 --(4)

I Ve IEERE eml L7n 5 L EOBKE (ml)
ThHdH. #->T, HHEEOFHNKID COD % 7 ik
HORMHELTHCE VLI ERTHE/IL, HE
WEXHEDHEIIEEL, Thicxkttds COD, {E%
Z Dk D COD DfREME & Uil iuLe by #E3k
» COD DHIERE CIIEEREL (4~6ml2d J 5.
1T (A~5)mlv® s B0 BF LuvE T35,
NEREROIGENH LR~ v H VEEH VU AEEROE
AEL 10ml THDH0 5, FHEERRE Sml {igid B
HMEODPTRWEZAHATHD. T THEE LI, HEDTH
EWEELT 5.00ml #FERZ DL XOHRKE Vs b
bR (4) I vHEHENSH COD fix COD; L4
#EL, —» COD; fHIc X » THAR DEERF T &
ERETS. {3k b COD JIE DM R\ TIHE
WEHRSml WS XOEREBEVETZ 0B S
NTEIHD™D), EREM EBERE 2 b5 & 5.00
ml Lk BAKEE RS ik FEEe B b o
oo Lal, 32 THRANICHERE LHRAKE E ORI O
ANBEHBAFRRN (3) 2FHT2E, R (3) TK3h
SEMRBRAHNL T HHE N THIUEE D X 5 i EK
EHTH COD; EMT2Z ENAREE D, T
bbb, BERE ¢ ml RO 5ml oS+ s8KESY +
hZh Ve RO V,ml L3235, 2hb®aR (3) ©
RATZZEwRIHIK (5) RUK (6) 238bh 5.
TRNNGE))
e (6)

loga=logk+nlog Vg «-venveveeen
logb=logk+nlog Vg - oevverene-

A (D) B (6) U4ZELFI - kicky, &
E: ™
log(a/5) =nlog(Vy/Vs)
HEbN, ThaeBEBE LK (7) #HB5.
log Vs;=log Vy+ (1/n)log(5/a)
WoT, R (7)) PHVABZ LicX b n OfEREL T
HIEEPE ¢ B Vy 76 Vs %EET 22 0T
&, Vs ME6hhid (4) 25 COD; REHT+5 &
EIWTES.
Table2 ZHlI/R L7 A7 3 vVROTFA (1) oAD
DORIE k% COD; DFtEEOTEERET FIE
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1 3.5%K00.64% Thb, 2.1 THRNIEIERLE
BOLHER L BERUBEOIESDETH . D
12 oFBhizoTd Table 2 ERFEOFERELE LR,
& (7)) RO (4) #AVEZ L X hERHEEZOE
BN T—%ED CODy #HHTE DI LRI

Table 2 COD; for albumin and sewage (1)
calculated from equation (7)

Albumin Sewage (1)

COD, COD; COD, COD;
Vmb) a(mb) (moffer (mgyw VD atmD (mgafn (me/)e
5.0 2.40 96.0 83.9 4.0 1.90 85.0 77.5
6.0 2.88 96.0 86.8 5.0 2.32 92.8 78.9
7.5 3.70 98.7 93.4 6.0 2.69 89.7 78.7
9.0 4.2 93.3 90.4 8.0 3.39 84.8 78.1
10 4.52 90.8 88.7 10 4.10 82.0 78.6
12 5.34 89.0 90.1 12 4.78 79.7 78.9

86.0 15 5.70 76.0 78.1
72.2 78.0

15 6.20 82.7
20 7.90 72.0 85.9 20 7.22

a) Calculated from eq. (4); b) Calculated from eq. (7), (4)
and n~=0.845; c¢) Calculated from eq. (7), (4) and n=0.826

3.4 —HAIFECEKD COD; DRE

COD MIEHTOHA— R n BRI TH HRA(7)
FHATAZ LR TERG. DX IREAR 2EOH]
E D COD; REET 2 HEE LU TABNS

FPEEREN Sml LIFE Sml LlER/a X 5%
2REEDORKELFEY, chbe 2 TR~ v vEE»
)y AMEBEYNETS. 0L EOHMEREY a RV
o’ ml, BAEXV RO V'ml &L, XEERES5ml 1©
K5 /BRI BokEY Vsml L35, Zhbof
EWE L BAKEORIICK (3) DBEFRAK YLD, €D
EHREOBEXAr LT5 LR (8) 2R T 5.
n=log(a'/a) /log(V'/V)=log(5/a) /log (Vs/V)

R (8) *EEITHZLIDVA (9) 2ELNRS.

log Vs=log V+ {log(5/a)xlog(V'/V)}/log(a'/a)
e (9)

A (9) 2FIATHE 2HOERE (@ V) RO (@,
VY b Vs BEHET B ENTE, Vs DfEXR B LA
HIER (4) 225 COD; {BENRETES.

Dbtk kb COD, DFHEF%E /' —RAILD
\~C Table 3 \=ax L7

25 f§o COD, DEEEDFHE 127 mg/l, ZEEHR
¥ur 1.3% Thv, toOELOXITBEVERLER (9
@) OAEBMEE 0.78% o 1.6 ZEEETH 1. fld
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Table 3 COD;(mg/l) calculated from equation (9)
and (4) by two points method for glucose

solutions

V'’ 1(ml)

9 10 12 14
Vi(ml) at(ml)

a’ t(ml)
5.11 5.57 6.20 7.10 8.07
3 2.11 128 126 127 124 124
4 2.82 128 126 128 126 126
5 3.38 128 126 128 126 126
6 4.09 129 128 130 130 130
7 4.50 128 126 127 126 126

T V¥V and V' are sample volume (ml) and & and a’ are titrant

volume (ml).

13 DRFHC DT h Z = — 2ADEE L RED R
Boh, f£oTR (9) ZHVAHEIFERBETWANA
T—%ED CODs 52 % LEwmTE 5.

3.5 ERREARVRA

3-4 TR 2 HBTER X5 COD; DiREHIIEK
B LHMERBZOMEICR (3) TEIN M EHERRER
PRI T HRAR T XTI BRHTES. AR TV
K ORITR ST\ 5 Table 1 iRl 14 @ED
LN, RESA LT AT e VEIHIEEY (TRE
BRERS, ~5Hra7LrFer, N, N-Uism
—LVRERT v AF Vv ZRE (HNCONHCH,NH-
CONHCH,NHCONH,) =2\ T % fHEG%$ 0.997 LI
LomRHERBEFERIE LR TS (2=0.83~0.92).
Bev A vBAY VAR > TBMEEIhi WHEEL
THBbhT5 7328 (Fvx VB, HHER B
), 7aa—n (Rvgazia—n), 7iv (v
SATIV) REWTHR (3) OomMEEMRBER
Table 1 wiRT&%H a= (2~7)ml O T L,
NERELEYTH D 2 & 7 — LLBEER P CHRO
WY AR U —BR ETe D VF oA vy E VALK
VEEF P ) v ADKBE TS, MEBAFRHE 0.998 LIEkT
R (3) BB LTkY @i zhZh 0.69, 0.52),
AEOEBAMBILE VIRV O LHEINS.

L af

100°C MM~ v vEE» VY v a3k (JIS K 0102 13)
X% COD DRIECR T RAEL: BEREORIC
PR EESFRAGRR (3) MBNLT 5 & & & #RH FARY
EREGEH IOV TERMICR L. ZoBHRE2FIAT S
eI Y EEOWEREND KD bhi COD (%

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

o ONE, CERMER, R JEEME L VEAALBETF ARSI PR R 2 - C X 5 ERBRORE AN v 3]

MR & Smlicxiis+ % COD{E | 5% X h % COD;
~WET A EMAEETHAT LR, RE2HEDA]
EH S COD, #fEFEIIIE T HERRR L.

L g [y

1) JIS K 0102 (1971).

2) JIS K 0102 3L (1971).

3) AEHEDGS : “JIS K 0102 iz k 3 THHIAR
BREHBHELTF AL, p. 73 (1973).

1) AEMLEOEMEEHRREEELR © “WIIAE
Phik o Hilf & 35 OKERR)”, p. 361 (1978),
(uz).

5) &RA &, ER E, /M
LpEEk, 18, 1269 (1976).

6) FERHAES, IWABET : A1k, 1974, 2452.

7) WA B, PREF, BERE < THEAK, 242,
25 (1978).

5, KRIES : AKX

w

Correlation between sample volume and titrant
volume in chemical oxygen demand determina-
tion by acidic permanganate method at 100°C.
Sotaro Ito* and Toshiko YaAMAaGcucHI** (¥Department
of Applied Chemistry, Faculty of Engineering, Hiro-
shima University; **Department of Civil Engineering,
Faculty of Engineering, Hiroshima University, 3-8-2,
Senda-machi, Hiroshima-shi, Hiroshima)

The purpose of this work is to develop a convenient
and rapid method for finding an optimum volume of
sample solutions in the measurement of COD by acidic

permanganate method at 100°C described in JIS K
0102 13. The following full logarithmic linear relation-
ship between titrant volume (a) and sample volume (V),

coverreeerne (1)

where k£ and n are constants, was found to hold for
sewages and standard substances with correlation coef-
ficients above 0.991 in the range of titrant volume
from 2 to 7 ml.

A convenient method was proposed for determining
COD;, which is defined as “COD when titrant volume
is equal to 5.00 ml” and calculated from the follow-
ing equation, COD;= (1000/V;) X f, where fis factor
of N/40 KMnO, solution. Vj can be obtained from
the following equation,

log Vy=log V+ {log(5/a) xlog (V'/V)}
/log(a'/a)

which is directly derived from eq. (1), where a, o',
and 5 are volumes of titrant (ml) at the sample
volume of V, V', and Vjml, respectively.

(Received Feb. 23, 1979)

log a=logk+nlogV «eeveveerennn

Keywords
Chemical oxygen demand
Full logarithmic linear relationship
Potassium permanganate
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MERABHOSTFIRE A7 VM V2RBECHETSHA»S, FHEEL v ALEFAII br -4
—2REL, REBBOEHA~7 b rofllE2R 4. APOHBICSERT LI =T A-7T L 3 F-
$h Bk 5 Junction (L) 13, AFAFFFA2HEMBKEL, (10-4~10-5) Torr D E &R THEIZT L
3=V ARKEL, RITKK/IZEBLAESXTEBE2F~7L, BUEHEPTHREEEFLTHY FA4 v

FRICHERT 5.

Z® Junction % 4.2K 07744+ RXR&% v PITAN,

THhAI=TALBOHMEER

iz 5300mV £ TCOEFK-NMI7TAEEZ»T, BOoNIBR-BEEMBEEZMITTHLITED P ERAE
FARY PAEBR. SUFZ Y IFx—TavI4 A EZ-ORALEFNNE STV T v IOERICL Y, #%
BESHREORELNTEL. UECERFREINIFNERLE 7 v v IEERIRE £~ PRI S H,
PORBEBRIBREFRHERBITS S Z L8 EESh.
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