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Relationship of Optical Density and Wavelength
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Abstract In this study, we developed a comprehensive correlation for better prediction of the activated sludge concentration

in the relationship between measurement of optical density by the Beer's law and sludge properties. Effects of
activated sludge properties, which are sludge types and anaerobic storage time, show that absorbance deviation
for sludge properties decreased on wavelength of light source near to 950 nm. We also developed a method
to measure limitation with non-linear correlation on the measurement of high concentration by the Beer's law
using a double layer probe cell and empirical equations.
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Fig. 1. Structure of measuring chamber including double layer
probe cell.
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Fig. 2. Block diagram of MLSS meter ( S-7201CPU).
A Uy

EMgeix| ZR0 HE HE

B AgelMe kit Al ARRE 4 e A7)
A F9 gL ) 93 £RA FFH ©E Gl
o2 FBTE vlusith

FEHAE 25 L EV120A AlE Z7A 5714
AEHE FA3 A, $81X FEE 500 mg/L~3000 mg/L
WOl WA AN 212 Aol tigh 98] mE F%
o] WslE B FF == UV/VIS spectrometer
(Lambda 20 : PERKIN ELMER)E AH-sle] Z4slsich

E71Y BEAZ) ofE 2

&R Al e JFS vlasty] fste @71
A BEAIZe) wE FREE wlasianh of 432 2,000
mg/L FE9 BAEHA FHAS 2 L A&k
15 L A% 22 3 30C<] Shaking Incubator (IL SIN
ENGINEERING CO.)ol #7142l B3P A3t
HE 238} UV/VIS spectrometerS ©]831c] 2k Alg
olt} BAEHR AZFH PR FRT0) e A
§ F8laL, o]E 7|EoE s BAsHA x| UF
F4=E vasigth

etz 514 saf

sXjolEde ANEE TYshe AREe Fatdole Wist
NZo&ZH Beer's lawd] ZHEHAE FTMTIA sk
RO, & FgolE 2P0 BN IFE A8 F
FTE AsE A5 FHEAE A ol



KSBB Journal 69

AL A EE EYHoR PEle A (ke AR SF

F 55 ke g e )9 22 a9t ok

£ AdPoMes o] FAo] 93}l (20 mm), WHF

9] A7Ao] 247} 5 mm, 8 mm, 10 mm, 12 mm, 15 mm¢<]

5579 sMo|T TS A&sle] ARSI} (Table 1), &

A&HA FEE 500 mg/Le} 1,000 myLE YA
Al

E RS EREE HATORHA, Mol Re F1
7o) (218 H4-h A7)0 wE B3 FHAANES
3

Table 1. Features of Pyrex 7740 cylinder glass used in making
double layer probe cell

Inner tube diameter Surface area Rate Flux
(mm) (cm?) (mU/min) ( mL/min-cm?)
5 0.0855 36 421.0526
8 0.2734 194 709.5830
10 0.4902 194 395.7568
12 0.7543 214 283.7067
15 1.2469 214 171.6256
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Fig. 3. Absorbance with respect to various activated sludge
concentration in each wavelength. e : S sludge, m : J
sludge, A : D sludge.
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Fig. 4. Absorbance variation of S sludge during anaerobic
storage time.
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Fig. 5. Effect of activated sludge concentration on light transmittance
according to Beer's Law (outer tube diameter 20 mm,
§-7201CPU). o : inner tube diameter, 5 mm, w : inner tube
diameter, 8§ mm, A :inner tube diameter, 12 mm.
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Fig. 6. Range of log transmittance and activated sludge
concentration { distilled water as reference } : double
layer probe cell design effects on constants in Eq. 4.
e : inner tube diameter, 5 mm, m : inner tube diameter,
8 mm, A :inner tube diameter, 12 mm.
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Fig. 7. Range of log transmittance and activated sludge
concentration ( distilled water as reference ): double
layer probe cell design effects on constants in Eq. 5.
» [ inner tube diameter, 5 mm, m : inner tube diameter,
8 mm, A !inner tube diameter, 12 mm.

Table 2. Comparision of numerical values of constants in Beer's
law, Eq. 4 and Eq. 5

Double layer probe cell Eq. 4 Eq. 5
(OD 20 mm) K 7 K K P
5 mm -0.810 0.99 4261 -0.898 0.99
8 mm -0.449 0.97 4.089 -0.911 0.99
12 mm -0.332 093 3493 -0.766 0.99
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