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7 FhKEVERG I GRS PR #E (Reactive Turquoise
Blue)KN-G, M-GB, K-GL, % H# K-BR(Reactive Black
K-BR). %115 M-BR(Reactive Brilliant Blue M-BR).
WM 404 K-3R(Reactive Violet K-3R) Fl i ¥ K #5
K-R(Reactive Dark Blue K-R) F#7iT 5= I Gkl 3%,
2.2 BFBIERAE

[ ARG TR AL 5 %985 10 g, NH,CI 1 g,
KH,PO, 1 g, MgSO,H,0 05 g, Biflf 20 g, %7K
1000 mL, 4% pH H. @ikl 257K 1% (112.6 °'C, 30 min),
T B ORAE TR TR,

WARRTFRIEA 5. W% 59, NH.Cl1g, KH,PO,
19, MgSO,7H,0 059, 27K 1000 mL, [%X pH
B IIANAS TR B Gl I vl 28 VK AT I ) s o5 R B UL
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TG ZKELE 35 CHEFE 20 d 1[I A4 AR% i il e A
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2.3 HKEHRXZ MR G
A K TR A TR B e 0 SR F 3 e BE R 5 . R R
[i5] 5 I Bt LA TR 454 07 sUBGE & B3EHE, 10000 r/min
B0 10 min, YT pH=7, TSR B N K
W K e TR (A) s IR (5% R R =it
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Fig.1 Decolorization rate of seven reactive dyes in simulative waste water with time
F 1 EEKI T HFERERERNRERRRMEE
Table 1 The final decolorization rate and adsorption capacity of seven reactive dyes by the fungus
Co=200 mg/L Co=400 mg/L
Dye Final decolorization rate, Adsorption capacity, Final decolorization rate, Adsorption capacity,
R (%) q (mg/g) R (%) q (mg/g)
Reactive Turquoise Blue KN-G 100 157.9 99.7 336.0
Reactive black K-BR 87.6 129.1 69.0 182.3
Reactive Turquoise M-GB 100.0 138.8 99.9 262.1
Reactive Brilliant Blue M-BR 97.0 139.6 73.0 247.3
Reactive Violet K-3R 73.8 98.3 421 95.1
Reactive Dark Blue K-R 92.7 134.2 54.7 161.9
Reactive Turquoise Blue K-GL 99.8 134.4 86.1 205.7

B 1R, (R RoRH) i 2 (Co) BAIRIN (200 mg/L),
SRTTENS T PG YRR A AP BEEAER, S13 i
(535 93.0%. WIUHHR I R (400 mo/L), RERTT #EXS
7 FHRORT R LA R R 74.9%, (FOORE G0k

R EAE R, Hod, XhE T KN-G [R5
48 h Rlik 99.7%, XETEZRIE M-GB i3 72 h ik
99.9%, AT ITELI4E K-3R it 852, 120 h 1 F
42.1%. 96 h 5, B BBl YL 1) W B A €3 21 A1l
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GRS IE KR BRI TR], o 2R TG B 4 .

1 L, YRGS 200 mg/L i, BRI
PELLSE K-3R Ah, BRI 6 Bl el A5 e W i 75 22
BEE SRl LRI 5 3w 21 400 mo/L, it A BT R BE,
{EGHE P 3 KN-G, M-GB, K-GL % 6 Tl YL (118 bt 2%
FHIRIIN, TIEPELI% K-3R KWL AR R A AL,
IR B, 3 TPk 2R kg P 2R i KN-G.M-GB.K-GL
R i B3 53] A 336.0, 262.1, 205.7 mglg: 3 Flvil
Jorlbyh PR K-BR. 15 TEHEHE M-BR. JiEPEL4 K-3R 1)
W B 25 53 ) A 182.3, 247.3, 95.1 mglg; B R G RHE E
R K-R WP 25500 161.9 mg/g. 1 4] B E5 Gl )
W B 5 A b T R B R e el

2t 75 OV A A 15 Y8 IR R A B bt 1 K T2 4 A
Rl b, RGNS 3 YUk RS kR BL.
U )PEREE T 24 (51 & 400 CREBE, JR/K pH 1H N
1, /K 30°C) T I €235 78 21 98%, Fdpe AW B =418
7E 29 mglg ZeAi. Aksu Z5EMOVESY T LILEEE Chlorella
vulgaris 015 4 2RI B R0 3 i otk Sk i e €3
R el pHAES, SRR HI4aH 4 400 mg/L
(R PE RS B T PELL RR AR 5 04 200 mg/L ()36 1

43 RNL (R B 7 8233 ok 246.6, 173.2 Fi1 52.8 mg/g.
Sadettin M5 T g EETT AR AR KORA R R S
BHOWAER], &5 R 380, fEms 4+ T, Synechococcus
sp. % 78.3 mg/L i&HTE4L RB, 72.4 mg/L 3% TEW AT 62.0
mg/L 35 PER BRIP4 5 53 0] o 56.25, 80.22 Fil 35.33
mg/g; Phormidium sp. X 78.3 mg/L #itE4L RB, 72.4
mg/L 5 PE SR 61.69 mo/L i1 BE B I PR 2 4
14.49, 16.76 1 16.95 mg/g. SutALL, %0 AE KR4k
Gkl BAT R S R B 5 i, T IA %] 95.05~335.99 mg/g
(1), JE—FIREE 7 A B 7).

O HEAT WL ST, 3 B B 28 R e e 1 9 R R
KN-G FIR P25 g 2 (P MR 41458 K-3R PR ekl T
BT R A E IR 7 AT
3.2 FpReaLE

W 2 fizs, RS, R At
BTGB, RS2 1 G R 32 B A Tt (2 B[] [ S AN
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Fig.2 UV-Visible absorption spectra of the supernatants at different times
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Fig.3 Comparison of remaining dye and remaining copper ion concentrations in the supernatants
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(PR 22 HARZ 0 3 um. R 3R KN-G BRI 7K o %
7 24 h G 2 5008 3 um, H 24385,
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Bl 5k BLIRAE G R K Hh 55 75— i I 8] S5 1)
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0 o e A UL E0AE HLREEA A, 18] 5(c)~5(F) 73 sl A A
O JRNE PR KN-G FIVEPELT 4 K-3R IR 7K
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RGO A0 e AN A0 0 P 247 BN, Bl 45 G
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LI A% Penicillium oxalicum B 44 (1) 22 T PE B4 T T
FTAE, R AR IR S WY ke 32 B4R R 4 FhIE N
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A PR AR 45 ) 5o ek P B B TS A7 — S I DTk, X 3R W14 it
B o 13X Sk (4] b5 Ukl 431 R AR SO, DT A 503 4
BE S (1 [ B W B G}, Brahimi-Horn 2P iF o 2
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I, BEARLE BRI GBI K T A K RN, eicde B
SYA B Ry, AL e B, ARG o, G
KL 55 T3 N4 N .
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b ?-

(P K-3R (96 h)
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Fig.4 SEM images of fungus surface
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(d) KN-G (96 h)

(b) Control strain (96 h)
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Fig.5 TEM images of fungus cells
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Decolorization Ability and Microcosmic Biosorption Process of Reactive Dyes
with Fungus Penicillium oxalicum

ZHENG Wen-chai!, XIN Bao-ping’, GAN Ya-ling?, LI Chang-ping'

(1. School of Chemical Engineering and Environment, Beijing Institute of Technology, Beijing 100081, China;
2. Institute of Zoology, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The decolorization ability and adsorption process of seven water-soluble reactive dyes, namely Reactive Turquoise Blue KN-G,
Reactive Black K-BR, Reactive Turquoise M-GB, Reactive Brilliant Blue M-BR, Reactive Violet K-3R, Reactive Dark Blue K-R and
Reactive Turquoise Blue K-GL, with Penicillium oxalicum were studied when the strain was growing in the simulative dye wastewater. It
was found from adsorption experiments that the growing Penicillium oxalicum possessed excellent adsorption ability to the reactive dyes.
At lower initial dye concentration (200 mg/L), the average decolorization rate of seven dyes reached 93.0%, at higher initial dye
concentration (400 mg/L), the decolorization rates of Reactive Turquoise Blue KN-G and Reactive Turquoise M-GB were 99.7% and
99.9% respectively. Spectrophotometric analysis of supernatants and tracing of Cu?* (which is contained in the dye molecules)
concentration in the supernatants indicated that the decolorization of dyes by Penicillium oxalicum biomass involved an adsorption
process. Scanning electron microscope (SEM) and transmission electron microscope (TEM) images illustrated that the hyphae of the
fungus swelled, the structure of the cell wall was reconstituted and the thickness of the cell wall increased about 10~15 folds. The cell
wall played an important role in dye biosorption by growing fungus. It not only offered the major biosorption sites for the dyes, but also
provided routeway for the dye molecules to enter the cells.

Key words: Penicillium oxalicum; reactive dyes; biosorption; cell structure



