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Adsorption Removal of Odor Compounds(IBMP, IPMP)

Eun-Ho Kim - Hee-Jeong Son - Young-Ung Kim’

Department of environmental FEngineering, Dong-A University

- Pusan Water Quality Institute’

Abstract

The purpose of this study was carreid out to estimate removal possibility of IBMP and

IPMP causing odor in raw water. As a resull of Freundlich isotherm, IBMP was superior to

IPMP in adsorptive capacity. Adsorptive capacities of activated carbon were found (o be in

order of Lignite, Coconut shell, and Charcoal. these were well fitted with Freundlich isotherm
According to adsorption breakthrough tests for Lignite GAC, breakthrough time of IPMP
and IBMP were 5.7hr and 5.5hr, respectively. Because adsorptive capacities of target material

were very different with pore size distribution, it seemed that Lignite and Coconut shell based

activated carbons were recommended in order to remove odor compounds.
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Fig. 1. Pore size distribution of GAC by M-P method
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Table 1. Specifications of activated carbon

. Properties
Items Analytical Method —-
Lignite Coconut shell |  Charcoal
Apparent density (g/cm’) KS-M-1421 0.43 0.47 0.23
Hardness number ( % ) KS-M-1421 98 1 99 98
lodine value (mg/g) KS-M-1421 1100 1200 900
MB adsorption (ml/g) KS-M-1421 256 245 250
Residual material after mesh v B
(8 x 32 mosh) | ESMe 905 %
Specific surface area (m”/g) Autosorb-1° 1100 1230 1611
Total pore volume (cm’/g) Autosorb-1 061 054 1.21
Mean pore radius ( A ) Autosorb-1 23 18 28
* Autosorb-1 : made by Quanta Chrome Co. with N2 gas absorption system.
Table 2. Characteristics of raw water
Ttermn H BOD Turbidity Alkalinity TOC Chl-a
b (mg/L) | (NTU) | (mg/L as CaCOy» | (mg/L) | (mg/L)
Standard 58~85 - - - -
Measured Value 7.8~80 40~6.0 | 8~10 60~70 5~6 B 100~150
Table 3. Purge & Trap conditions HAHL], Corr ¥4 275 E(mg/Ll, Cet 3
FIAEETY FE, Wi S3A9 FHelelth
Purge & Trap Model  Tekmar 3000
Sample size 25 ml o _ _
JEl o
Transfer Line 180°C 32 sidaydd g4
Purge time 11 min 14~20meghi B ddgdets Hol 3em,
Cryo Cooldown -150 C 7 15eme &S AAske] HebA dEA
pesorb omin Atz L Be olguel AAZHE FAAD, ol
njec .75 min a
Prge gas He ool Fr&e 10mL/min% o, Be e woh)
Trap #1 (Tenax) st 1247H5 FEAES Fste #YUHE
Stk
A F9U% F 200mesh ERFAHEHPAC)S 55
L=
W2 Eoelm 25C, lompmes #Hdd zga 4 B 4
FRS A ANDER Fe 2LF Pz HEAR BmlE A Purge & trap TF7
el Eaee oo Hog padny B B A 55T Fol dAY GO/MSDel AHF
FARFYNA HYFHFE A (D2 Fste] SCAN Mode WAooz 7} o - FEAS
A8 Willey 1381 Library& o]&sle] 2213}
. = _‘&QOW*_,Q 1 9ed, ¥ GOFIDE ol gstyith. e, ¥ o
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Table 4. GC/MS conditions for analysis of order compounds
Gas chromatograph HP 5890 series?2 Plus
Colum Cross -linked fused silica capillary column,
Ultra-1, 50m x 0.2mm id X 0.33um film thickness
Carrter gas He, Iml./min
Inj. port temp. 250°C
Transfer line temp. 280C (Ion source temp. 180T}
Oven temp program. 30°C(10min) — 1.0C/min — 40C(Omin) — 5C/min —
80°C (Omin) -» 6°C/min - 280C(Omin)
MSD parameter HP 5972(DOS Chemstation)
Ionization mode Electron impact
Ionization energy T0eV
Table 5. GC/FID conditions for analysis of ordor compounds
(Gas chromatograph HP 5890 series? Plus
Colum Cross- linked fused silica capillary column
HP-1, 50mX0.2mm id X0.33um film thickness
Carrier gas N2, Iml/min
Inj. port temp. 250C
Det. temp. 20T
Oven temp program, 30C(10min) — 1.0C/min — 40T (0min) — 5C/min —
80 (0min) — 6C/min — 2807C (Omin)
Table 6. Freundlich constant 1/n, k of IBMP and IPMP for PAC.
Material Lignite Coconut shell Charcoal
1/n [ 0.79 1.12 0.75
aqueous solution
BMP | k [mg/g] 832.10 6339.62 15275
| In {1 0.33 0.73 0.96
raw water
k [mg/pl 49.10 484.28 394.44
1/n [-] 0.37 0.34 0.31
aqueous solution :
PMP k [mg/g) 2390 19.69 354
I/n[-] 0.44 1.09 345
raw water
k [mg/gl 20.08 83.22 16000
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