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extract.
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Abstract

Increasing public concerns over odors and air regulations necessitates the remediation of a wide range of odor
substances for industrial and indoor purpose. Currently, the wet scrubbing technique by neutralization using ails is
being used to treat odor substances such as Ammonia(NH3), Methyl Mercaptan(CHsSH), Hydrogen Sulfide(H.S),
Methylamine(CHsNH,), Acetaldehyde(CH;CHO). The chemical analysisis performed to analyze the composition of an
Arctium Lappa Root extract by VOC analyzer(Phocheck 5000Ex, ION SCIENCE co.) The objectives of the this study
are to clarify the possihility of the neutrdization of odors sprayed in the fixed bed and determine the removal efficiencies
for different input odor concentrations. It is found that Ammonia(NHs), Methyl Mercaptan(CHs;SH), Hydrogen
Sulfide(H2S), Methylamine(CH3sNH,), Acetaldehyde(CH;CHO) are significantly removed and their removal efficiencies
are higher than 98%. The kitchen detergent with Arctium Lappa Root extract showed excellent removal efficiencies of
odor substances and high possibility for the development of kitchen detergent with odor removal.
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Table 1. Production of useful substance from Arctium Lappa Root with different fermentation conditions(1.5L volume)

T seed volume agitation speed aeration total polyphenol magnesium
classification
(%) (rpm) (VIV) (mg/g) (ppm)
Arctium Lappa Root 5 220 0.48 13 121
Arctium Lappa Bark 3 180 0.28 18 162
Arctium Lappa Leaf 3 180 0.31 0.2 32
Table 2. Fermentation conditions of Arctium Lappa Root for scale-up
S seed volume agitation speed aerdtion total polyphenol magnesium
classification
(%) (rpm) (VIV) (mg/g) (ppm)
3L 3 180 0.28 18 162
30L 5 150 0.29 17 165
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Table 3. Removd efficiencies of microbial cell for the production of Arctium Lappa Root extract

minimum volume titration microbial removal microbid removal
Kinds of high molecule forcomgtion (afterefogis::%&ion) (aft:rffliﬁitz:i)yr;ess)
(ppm) (pH) (%) (%)
Xanthan gum - - 824 not filter
Sodium Alginate(low MW) 10 6.0 95.0 >00.9
Sodium Alginate(high MW) 3 6.0 94.8 >00.9
Carboxymethyl Cellulose 30 45 U5 97.5
Hydroxyethyl cellulose 100 80 920 97.1
PAC(Polyaluminum chloride) 10 6.5 95.4 >00.9
Table4. Chemical properties of Arctium Lappa Root extract
classification after fermentation before fermentation
solubility +++ +++
pH 51 6.8
thermal stability +++ +++
acid solubility (acetic acid 1%) 6.2g/L 5.3g/L
chrométicity light brown dark brown
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Table5. Non-ionic surfactants

kinds of surfactants

ethoxylated fatty acohol,
monoalkyl polyethylene glycol
ether, polyoxyethylene acohal,
akyl polyoxyethylene glycol,
akyl alcohol polyether

classification structure formula

1. dcohol ethoxylate(AE) R-O-(CH2CH:0)n-H

2. akyl phenolethoxylate(APE) R-CoHa-O-(CHzCH,O)n-H

polyoxyethylene fatty acid ester
polyoxyethylene glycol ester
(PEG ester), fatty acid polyether
ethoxylated amine,

akyl polyoxyethylene amine, R-N
polyoxyethylene alkyl amine,
akylamine polyether

amide ethoxylate,

polyethoxylated monoakanolamide,
monoalkanolamide ethoxylate,

fatty amide polyglycol ether,

fatty acid amidepolyether

3. fatty acid ethoxylate R-COO-(CH2CH20)n-H

_(CH3CH,0)-H

4. fatty amine ethoxylate N
(CHQCHzo)y*H

5. ethoxylated alkanol amide R-CONH-(CH-CH:0)n-H

24852 R
7 =LA

Fig. 1. Production of odorous gases and the anaysis.

SERES R

AFYRE WA SAS FYRAN FUA O L vl Bk
37k 714 Bo] WAlskE XSS AXHE Aol o7k A1 20089 SR oF) i B
s 1 ; RollA] Zapgl Quielo] ] £5) WAISH: ot E

=
2 9FYIAJZ] 3 VOC anayzer(Phocheck 5000Ex, ION
SCIENCE c0)E o] g3t0] HHl7lA(55)2 25}

—?— EOMLE /\1]%4(sample 5), :la]
HPE FHANA 37HA] sample( A AIE) = ©l
43 3 skl 147 F 2R AA 5

21 G L]oH(NHy), Uz HCHsSH), tElobal(CHs
NHy), F82(HoS), obL=SIE]5| =(CHICHO) S 4

ik,
3.3 RUFEUSE 7 TUMA =3 24 4

-]

oY g 225 TG _7,:HP/\1];<1] o] gL B s}
7] §J5te] o 7HA] HlaltE 71| 3L B4 AFskict

NI

du| e 1]*4(00ntf0|), @A 9 A T%

= e Mo A AidE YAl (sample 1.2.3),



1958 oA - uFAA]
Table 6. Characteridtics of odorous gases
compound characterigtics of smell odor causing material
Methyl Mercaptan(CHsSH)
smell of rotting onion Methyl sulfide[(CH3).S]
S-compound Methy! disulfide(CHsSSCHs)
smell of rotting egg Hydrogen Sulfide(H.S)
smell of human waste Ammonia(NHs), Ethylamine(CHsCH,NH,)
N-compound — , , :
smell of rotting fish Methylamine(CH3sNHy), Trimethylamine](CHz)N]
Acetaldehyde(CH3;CHO)
. Propiona dehide( CHzCH,CH)
Aldehydes :g;;’:‘::e'l‘l’em' n-Butyratealdehidef CHy(CHz),CHO)
sl of ascorchin I-Butyrateal dehide[(CH3),CHCHO]
9 n-Valeral dehide{ CHs(CHz)sCHO
I-Vaera dehide] (CHz).CHCH.CHO]
Aol Tl =3l Q= EpARAE(sample 4), 99 U3 7} 53-8 AAHato] Ammonia(NHs), Methyl Mercaptan
ZZol(sample 5) 0 2 T a-8-S BAs9th (CHsSH), Hydrogen Sulfide(H.S), Methylamine(CHs

ORIt 5] QuEE Ho] MASHS o] NHy), Acetaldehyde(CH.CHO)& 431k Table 7).

Table7. Remova efficiencies of odor substances using kitchen detergent

(unit : ppm)

gas odor conc. comparison group Control Samplel Sample2 Sample3 sample4 sample5
_ be./washing 60.2 427 403 404 793 274

Am_‘z;"a af Jwashing 9.80 194 162 053 7.45 0.263
efficiency(%) 837 955 9.0 987 906 9.0

be./washing 812 7.07 8.75 913 1050 957

Ma:ﬁx;?mm a /washing 3251 0241 0.249 0171 0453 0.120
efficiency(%) 60 9.6 97.1 98.1 957 987

Hychogen Sulfide | 2SeSing 346 444 279 312 442 316
a Jwashing 4.45 1.98 112 0.76 233 0.04

(HaS) efficiency (%) 87.1 %5 9%.0 976 947 99.9

_ be./washing 313 376 416 440 366 513
M(igiﬁ':;e o Jwashing 397 102 086 08 286 09
efficiency(%) 87.3 972 97.9 98.1 922 982

be./washing 8.24 102 140 13.79 180 17.3

A(ngg?g;e af /washing 146 1.08 0.862 0.603 1.98 0372
efficiency(%) 823 89.4 938 9556 89.0 97.8

¥ control : distilled water
sample 1 : arctium lappafermented liquor(contai ning 3%)
sample 2 : arctium lappa fermented liquor(containing 6%)
sample 3 ; arctium lappa fermented liquor(containing 9%)
sample 4 : kitchen cleanser to be sold
sample 5 : arctium lappafermented liquor
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Fig. 2. Comparison of remova efficiencies of ammonia(NHs).
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Fig. 3. Comparison of remova efficiencies of methylamine(CHsNH,).
AmmoniaNHs) 2] 75, $-oul aglole) 2] 32 A=A AlAagw 0| mPS uf $4at SHn
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S} v S5t HHEL S Hol= ZoR B
A= e (Figure 2).
Methylamine(CH3NH2) ]
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97.2~98.1% QLo A4 E8-L Kol AT A=

\q

A%, S Fage

;
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U= A o= UEPthFgure 3).

Hydrogen Sulfide(H29) 9] 7-¢-, Sk =N
(99.9%) > -JHaFEE 5 AAIA=(sample 1,2,
3)(95.5-97.6%) > Al ERAAIE(94.7%) > & Al
Z(87.1%) =22 A|AGgo] B4 =0 SHS) sghEol
M 43t A RS Kl tHFigure 4).

Methyl Mercaptan(CH3SH) | 7%, a8 =
HUH(98.7%) » -FUA FEThF AAIA R (sample 1,2,
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Fig. 4. Comparison of remova efficiencies of hydrogen sulfide(H.S).
98.7
96.6 97.1 98.1 957
,,,,, B0
Control Samplel Sample2 Sample3 Sample4 Sampleb
Hu&sz
Fig. 5. Comparison of removal efficiencies of Methyl Mercaptan(CH3sSH).
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Fig. 6. Comparison of removal efficiencies of Aceta dehyde(CHsCHO).




3)(96.7~98.1%) > AlFTTl EPAIAIEH(95.7%) > = Al
2(60%) == A mE0] EA = AcKFgure 5).

Acetaldehyde(CH3CHO) 0] 79, S-ofuls 229
NO97.8%) ) FYLATEE T AAIA E(sample 1.2,
3)(89.4-95.6% ) > Al Tl] EPAMAIE(89.0%) > = Al
#(82.3%) =02 A|AEEo] BAE ] Uk o ¢
P Laddo] gt FHAARNT e B
o3I t(Figure 6).
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