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Degradation of Phenolic Resin, Resole by Microbial Consortia
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Three microbial consortia were screened for their ability to degrade phenolic resin, resole as a sole carbon source.
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These

microbial consortia were derived from  soil samples collected from a phenolic resin manufacturing plant site. Among the consortia,
the test consortium, designated as MS2, displayed approximately 70% degradation of the substrate, 100 mg of resole per liter,
within the first twelve days of incubation but the degradation was inhibited. During the incubation period, pH was decreased from

70 to 2.7, and the resole degradation became inhibited under the conditions.

the residual concentrations of resole in the present work.
absorption was 261 nm for resole.
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HAerAe dedt TSI Z5usd & Aig
o A4 u#E FAA77) Astd A7t B4E Hts
o AEWAAR AHEHE Jdeder P e Aol (1,
2). HusAe 187294 §A4ARM 2sden oA 9‘%*}
o E7an Add Fa4 dEo A gl Ay
o AErAe =@ £ 2A4E 9ol 254 nmelA 280 nm
Aol EAHQ AN FRXE Pt dEFAe] Az
49 ztoldl uwebA ciFdt 5ol ditEe] wEoixEd),
1 7k E7) Fef ¥bgol 98 resoled A %“H ukg-ol 9
3 novolacE WEAS 33 L%S’:*i g A AT (3, 4). °]E9
A 25 ol A A}%ElE FAEQ HEoly LELM|=E £g
e Hee AES Tdshs &131 779 o AEE st
g 4 Ak *Jari*i 9] resole®)tt novolaco] 373 A el A o
wEHAE W, Edold FAE 294 £ e oo mi#
fAESHAQl A A # dre A Baug wprt g (5).
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UV-spectroscopy was used quantitatively to monitor

UV-scans of spent culture showed that the wavelength of maximum
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AFeXe HezFR 7hed A2 (target material) 2
A resoled MAET olE Ealsle S AAANDL R
o o]& E3 resoled EaE AL
Mz 9

o} E AAAQe Salujot o AREH

AEHEA Azl ol ARZ AHEEE resoled] D& o)
B3 BHE 3t 39 Ao 1A sE slesAE AN
”4 A3 AR HE EF FRS At A9

EYHE oz RE Fauie o ddte] iy 2 oo
Z reso]ea o] &3t UIAE AAAIA(MSI, MS2, MS3)0] &Hh.
et Aol o] 48 wiE EH4 1 E Y, (NH).S0, 05 g,

K-HPO, 0.5 g, MgSO, - TH0 0.5 g, FeCls - 6H,0 10 mg, CaCl
2+ 2H-0 10 mg, MnCk 0.1 mg, ZnSO4 0.01 mgS F¥st= 77)
9} 2] (mineral salt medium)ol BH 424 o}A2FEZBA 10 mg
Y3 gAY resole 100 mge H7F3k 3 IN NaOHE pHE
7002 2Asta] APEF121T, 1588k ALgatsdtt (6). M=
T sduickd VAR AANYY HEFS 10%Ho0 3AH v
71o A Zgeiok28°C, 150 rpm)atich Held v 8E A4AY
S FY g9 4 YA OZ resoled o]F3t WAt o,
] membrane filter(Gelman Science; size 045 im, 47 mm)&

ol gdte] AxFTF ZHYLZ FAFQUT) Resole? 843 7z
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Figure 1. Chemical structure of resole.

Table 1. Properties of resole.

Properties Values
Concentration 3ppm
Formaldehyde-phenol molar ratio 2
Water solubility 100%
Phenol 6%
Mn 280
Mw 500

Tg 3BT
Gel time 65sec

Resole?| 4y

AL AaAgel A8 resoled] Ra5S M By
(UV/vis-spectrophotometer) (V-500, Jasco Co., Japan)& A}
33k BAS 93 712 APoZA resoled) Bk wa
EF S4E A=), v‘i’*“% resoles Z+7t 200 mg, 100
mg, 50 mg, 25 mg, 10 mgg FFF 1,000 mLol =o|m, o]
AEEE AGD EBVE ol4dld resoled HUFFEE
e g 261 nmolM E3EE Edz s FAagn
(Table 2). 2P ® TEZHE o|gale Fufoks 3709 o)Ay
T ALAYLE 2H resoled] EaFo] 713 24UE nyE
A2AdE d589ch Yool L3¥ resoled] 232 =4
871 date] wigdel AR 15 mLE st 2849 YAy
&2 BMdta zH BER)E ojfatd @3 w9l 310-230
nm AblolX EFEo MEHE 712319 resoled) HaHL =
Aatglon, B8zt F9 wAE AxAdY A D g0 w
E 92l pHY g 2Aet9c).

Table 2. The maximum absorption (Asx) of resole at diffe-
rent concentrations measured by UV/vis-spectrophotometer.

Concentration of resole (mg/L) A
200 3.140
100 1.555
50 1.019
25 0.545
10 0.270
2n o oz

Resole &3l 0|48 #HAA Y g5

g A A4 (FUse s A4 23 2y 37
ARoZ He 2 A7 g4 249 resoled] WEHZ 95
of ESRES AAAY vAE AaAdY s 2de
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@otr7] Azt AAS EF LY pHE 2As 474 34 &
20| ¥ 686-6939) Hlol glo] B A7 9% sy
FHOAY ] delol M ATt Resoled] x| Ao
Ao e dotrr) Y8t FEd wE pHE 2AHE FH
100, 200, 300 mg/LAlM Z+z} 264, 2.35, 2198 ZAAS e
Wtk olf AAE EdZ dto 2 QYL resole T
Hi2E IN NaOHZ pH 7002 A% & A5y

Resole2l &4

Al BE resoled) BEE ZAIY] Add UVivis-
spectrophotometers A3t 0™, resole X9 =57} ztzt
200, 100, 50, 25, 10 mg/Lol ti8ted 310-230 nm o Wes
scanning® A3, 261 nmelM AW FFHNE Jepygo
(Figure 2). Z+7}9] F%o] w& b4 261 nmelA Ao F3x)
(A)) B &A3 ZA1}7} Table 29 e} glom 2 Aol A
AA1% resole =AM regression coefficient ()= 0.9977

ZA resoled] Aol AL2E 4 o)

4000 ; T

Wavelength (nm)

Figure 2. UV spectral scans of a standard solution containing
different concentrations of resole. The concentration of resole
(mg/L) is indicated.

oi2ko] M& U resole 2o

UV/vis-spectrophotometerel 8 resole AZE4] uhio
g3oz ik 37HA9 AR AN st 310-
230 nm2| HelolA scanningg AAIEYT (Figure 3). ©)%
7HEH resole®] ¥alEol b A MS2E o] &atd AR
2 BAE BASAT A9 AW resoled] EVER:
100 mg/LR2m o]2XE 1297k wjFr|zhEel oF 70%7}
A oleh FAlol 7] pH 7.0& 27747 27 WojAh
o resoles] AAHAHNM Zoj2A 2ItE HE & EA phenol
sulfonic acid)ol HEFAZM resoled] TEHojglon WEs)
& A% AT wjYgr|zE) “H%*"“LHE A5 E&5lo) pH}
daFE Ao @y oo W pHE 27] E%) pHst
Hlaste] & o Bao] fojaie “VE?OI HRE HES & glo
ng Rde FAA He Acz g gt sitEes
24~dichlorophenoxyacetic acid, 4-chloro-2-methylphenoxyacetic
acid, 2-(2-methyl-4~chlorophenoxy)propionic acid S z&
i derE %5}4‘-5‘_“]*1 ZAatsel e A4t nAEe
Aoz s Aadsle @e pHIF 8AEY o)2 gt A
o] g§HEo] folity T6H7P o] FoA|A| Fgo] B v} g
o (7, 8). MS29] AFL AzxF L] ZAZRS olgdgEy of
© MEAUN resole?] %o] ZA g wel Avjste Z7}s}
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At (Figure 4). ol& A4S ALAY MS27t resoles 4
242 uRYos ojgdtd FATL & F AU
HiEsAe] AgAY AdAAANN HEZ

ojg] 74A ﬁii B3l EF 2 FA9 84 o9
glon] olgd HAlE 2 Ao wEz vie} o] n|YES
el A 43}01 HAE + Ak B dFere dEd
(target materia) 24 resoleo] $AF E87h o]FoIAAE &
grale n| gl Baje] sHeAS AT, ¥l 2
32 vgor st 279 wexE AASL scale-updt
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Figure 3. UV spectral scans of supernatants of different
cultural samples; MS1(A), MS2(B), MS3(C), respectively.
The test cultures contain resole at the concentration of
100 mg/L. The length of incubation preceding the scans is
indicated in days.
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Figure 4. Degradation of resole(@) by MS2 and the assoc-
iated changes in dry cell weight (A) and pH(CD.
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bioreactorth pilotel elet tlFA el #HEE
A2 $93A GowAM aHHoR ¥HE £AE EPde
naa 22z 2y $Hse LUEAE HE4E + A& H2
2 Az

HE529 resoled 7Y BhYoE B
7};“ 39 nAE ALYl BYsgich o
& HE4A resole AXT

214. 3% A2AY 7hed MS22 BHE wAE LA
wjok 129 ojulol Z7ldl ixlel FoR resole (100 mg/L)
o 70%7HA 2R}, SARFHE ol FolAA Atk WY
717vE0k pHIE 70004 272 ZAaHlon oHg xzidtelA
resole Zal= AAEA UV/vis-spectrophotometer?t &
resole? AHAH ZAL Yata} ol gEon vFr)FA A
25 A gdA resoled FEE UV-scans®2 261 nmolA #
W E3AE EUE SAEHUCT

d M
QTE 1964 53 AAY o3 MUY 27 2z
:%u Age] oJstel $9AAS. AsFASG B BEL A
B (FUE) BAEU,
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