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Treatment of oxytetracycline wastewater by immobilized fungus
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Abstract ; One dominant strain of Mucor BFL-5 was separated and cultivated, and used as test organism. Alginate embedding
method was used to immobilize fungi, which was activated before Terramycin wastewater treatment test. The COD removal
rate is more than 80%, and oxytetracycline degradation rate is up to 95%. Microscopic observation results show the fungi
embedded in alginate are immobilized living cells. Embedded spores grow into mycelia by activating, thus their oxytetracycline

degradation ability is significantly increased.
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S EFREEB B ERE (actinomucor elegans)
1.2 EERH

SR R IEERN . LS EARE AR IR RS, Wb al; Py ik g,
TEENBERAPEAREYH MR ERT, RS 88.2%.

1.3 EB&E5E
BRRTAFERSHMUELE 1,
L4 HRE | A1 RBEEENE
L4l Bk Tab.1  Instruments and equipments of experiment
1) 4 T O R 0 Y e ==
JRFRR100 &, QBN R BRI I i vxQ LSS | Lema A R AR R
A 500 mL 7K, i # 2 70 C, BE 30 BT S SW-CJ-1BU # HpEHERAA
min, MR AR ALEBIER e 250B VLA R R
Pﬁggium?mL: o L 0 5 5 BS1E TLH A R L
DAELRLGIHEBFIMA L0 & ey 7228 W U R A
WRERE1.5 ¢ 0 KH PO, 0.75 g 89 o BHE-3A S B2 A
MgSO, , 10 g B BHE , I I HE 3 % . pH R LA L0A -

HET R 4.5 £,

3 EIRBEFRAESETHEEMBAE R BMA LR E SR KELSE FEES 1. 14 kPa F, KE 20 min, K
JE P HETE RN B 35 55 2 040 3 TR L b A A BV SF AR RS R
1.4.2  WBikRHESRH

¥ BRI EH AL O L L ERMARH S, R MA 0. 2 g KH,PO,,0.05 g MgSO; » 7H,0,0.01 g
) CaCl,,10 g BRI % ¥E,0. 2 g RIRALE,0. 5 mL (KBS HCH 3% 1 H,O,,0. 28 g W AFREN 0. 54 g MY 3R
R, B A AR, 2K THIER P BASLKXESERKESPTEE IR 1. 14 kPa P~ KH 20
min,
1.4.3 M YILm ks RE

161 L AR E IR F AN A 50 mg B + 5 K B i 5 3 Fb P Ak W A 35 32 25, F T o8 F 904k, 8 HC 38 7 [ £
BE,
1.5 HEBRARAFEFANHE

B E R WA TEMYMLBEE TR E T30 C EBINLIEIR 48 h, A5 5% 8B I (& 4 3% 5%
#E,F30 CTHHF4BhhHFHUFEREALEABRELKERAT BATEREBEERN =MARP . ZORY
FRFERERNAREE BT BRI BOR T 400 G b ByF B 7 3 B, 871 FE UK & AT LA RS R 56 A
TAFKE R TFEZR.
1.6 BEELHES

B 100 mL BN A% MR EERBMNER S 100 mL 1 FKE R 10° 4 /mL W FEFRIESY
5, AESSBERERBARRSE N 470 1 CaCl, WP . B RB S HMMALE R 3 mm BJ/MER. FE L 8
hfg, ARE B FAREE 3K, BB E L ERE, WESH  FRHEASEENEERS /DR, M Axt
Hi 5 .
1.7 TERIBHNEFZE

FHERBMHAEERNELBEEZIERAARE B . AN RA ARBHTAXSF ISR
LA-10A &3 651 ; SPD-M10AVP — % % # W) £% ; Shimadzu ODS C18 3% (150 mm X 6.0 mm,
5 um) JELBREKPLBEXSRMMAIERMSE  RIHENK 01X UABRGEO 8BRS B R LB EA
40 : 60) s KT P K N 254 nm; HEFEE R 20 L WA 0.7 mL/min; BN 35 C HIK T ¥ L& R ATHHHR
WA S, Ui R RN 4. 9 min, BAEM L FE M B3R G T T EE R, EE JF 5 I, RSDEN
1.12%; BRAKRP T BEFREWE NS ~ 50 pg/mL B, SEEBHI/NRREFWELERR BIHTER y=5X
1072 4 102 846,R? = 0. 999 7,
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2.1 BEEHHEEHEASEMAE

AL F BB R R A R B AR FEL S E A R R A KR A YIS, A AT
R IR 7K R o T P A B Y o R T 5 o R B [ RE AL B /D BR T OB 4K R R B Ah K 4, B 30 mL R WK
R E A EEDRBEAKA 100 mI LEREK MM P .7 30 C. 4 HN 140 rad/min K E R IR G
FRAE P HEATIE LI IR 24 h, B EDE A EB/NER AR T 8 &, B 22 FE 70 AR K P MR M BB L% 9 L 3 57
B M E R AL RN A IR A B 1 R Sy R AR 2 W E R RN AERKE
T B L T £ CZC O SRSB4 B /IN R 2 T 49 T 22 o ) o L8 3 W1 4 8 I (1 s B 141 A% I 5 A 35 40
M, 2 EA AL R R W 24 KR AT,

B1 BAKAY N RATHET IHB R B2 BEARIRAGALIMBA

Fig.1 Micrograph of spores in fungi embedded globule Fig. 2 Micrograph of mycelia on surface of fungi embedded globule

2.2 BEEHEHLELEREKOEBEY

AEFFEUAAGRETERSG WEERZEKANEENE, R EKKKER po(COD:,) = 3 674 mg/L, +
BEWFEEBWRE RN 50.00 ug/mL,pH {HN 5. 6 JEMETEM T IMA T BEREK, HMARBETRN 200 MERE
e hb 3 B B B AL BB NER I A B IR IR B SRR A B, 2 B R A
2.2.1 FERELEBEXN TBREKLHE COD, &R

FRiRBEKZEEEFABE, SR 8 h BUBEM 2 % /K COD., Ml & &, #1158 COD., M £k
R, LA AT B B L B LB R KA TR COD, ZBRMAT . COD., #9545 SR B L 25 Bk % e 4b 38 B 1]

M2tk E 3,

HESHH, 2B EXEEERE, T8 4 000 7100
REIE/KH COD., REWEEDE TR, AR §3000— 80
KHY 3 674 me/L FEEE] 621 me/Ls ZRAR leo &
# EFF,24 hif COD., B ERBRE Ry 45.4%,48 = 2000¢ %
h B} CODe B £ BR %% 74.33%,56 h #f & 1% g
COD., ZR%IAEI 80. 23% M5 COD £ < 120 S
RMEFFFE 8000 AL, T R S T R
29,0 [ AL+ 0 MR 0 8 16 24 32 Ef?(l?ﬁﬂ/h“ 56 64 72 80

R B K 2 [ L AL SR 4 6 & P(CODu A, —m— —COD, HHE
h B—R B, g BK T + BRI & BYY K B3 COD. 4 ¥ T
igﬁf%ﬁimﬁ&ﬁflﬁz‘%@%ﬁ@ﬁﬁ%%@ 2, Fig. 3 Change of COD,, content curve

k2 rEFEHEIMNITLR
Tab. 2 Result content of oxytetracycline
Hf & /h 0 6 12 18 24 30 36 42 48 54
TERAERE /
(g + mLD) 50. 00 42,97 34.79 29. 37 18.81 8.02 2.97 2.04 0. 62 0. 60

LR /N 0 14. 06 30. 42 41. 27 62. 39 83. 96 94. 06 95.93 98. 77 98. 80
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B R R R R A AL 2R ) A) E) AR 4k

100

RIWE 4. “

BB 4 AR L8R K B [ R z

U T K o R R S % T B g

W% 30 h B + 85 3 R M B JRU/K Y 5000 b

pug/mL &R 8.02 pg/mL, & fE R ik 3 +H 20

83.96%3:36 h i + B E F & BN 2.97 I
0 6 12 18 24 30 36 42 48 54 60

pe/mL, FERZRKT) 94. 06 %, )G LB ER
MR E ST 05 % UL L, R E
LEERRA YR T EER,
2.3 pHEXNMBRTEENTME

K pH E %W A 8 RIS 1 BT B
kR LB RENER. RBRIT—RFA

B 8] h

B4 LEZFRETRATABEK

Fig. 4 Change curve of oxytetracycline contence

1001
A pH Ao R 4 B + % R W & £ pH
K B EBKH pH HIE 4.0,4.5, Nl
5.045.5,6.0,7. 0 35l H Ay FAE A A, b3 & oot '/H—\\.\’
36 b BRI WE R RRKE. T o
LM, S REN pH Ml 4.5 ~ %
5. 0 MeAf 25 B K L ik 94. 06 % . 75 pH fE 4. 0 i SOL
7.0 BE, BRSO N 90.5000 M T 45 50 55 60 65 70

87.46% . 8K L pH MM KA SIE
e e 2R () 53R ZU B Bl o T A A 7 S B v B 7K B
pHIEAW AL, £~ EWHE N pHE
X [ A - R B R R DS L A R SRR
M.t R R ARRE pH HAE iR LA 5,

pH &
BS5 pHENLIEEZRBENT 5wk

Fig. 5 Curve of influence of pH to oxytetracycline decrease rate

1) AT 53R F 1 T A 1 1 ) e B A LV Y e A L AR 1 - R RV SRR AN A ST R A B 4% LT

63 CaCl, BIFRE MR 490 ZCHRES IR 18 h BBAL FIRBELY A 5.0 X 10° A /mL; Hl & M EE L EE 2
e BA RIF AR EE.

2) LAE A B I B WA I 4b 3 IR A G A B E L BB /D BRI r , DR BRI B U B R Eh (B AE A O 2 0 A

G /PNER IR T 2 B N ER B 22 18] 5 A R R BT A T A

3) B E LB BFL-5 Bk T B EE K, N+ EBREHNFREMBRE R 95% B E,COD:, £BRFAT LK

3] 80%,

4) LA E L BB BFL-5 P ARAL 3 + B R IR K, b LB R B pHAME 4.5 ~ 5.0,
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Bl EERETRA 1 AMEEE O BEEE I A EMARIIEEN o (@) = 4 ®+ {EEN. QN

ERED, B o B RRBBAK b, B RIK S @ WBE, AR E @ [0.5,3](Q Ay X 8] 7 FE 2 8@ o
BEREERTEITHD A = 0.4, = 0.5, ARMMIEHR .

A= 5:—5 = 0.8, MR £ =50 b, E BT EHMFAHEN 0.(®) € [0.006 6,0.038 51, #F

AR, B AT MEBE B & = 50 LR X SR O EMFME N LR XEK e [0.5,3], FFL Q@ MELE
W ®@=a+6b—a,0€ [0,1], %’iﬁtﬂ%%é?&ﬁ{ﬁl: FHH—1 0 EXTE#ETEK.

50 —1
#(Q) = 1+P+®+1 <®+1><2 D Tt erveetD s erl T
®e€ [0.5,3], BHHA p,(X),18 p, (X)) € [0.405,0.505],
[R)
A(®) € [0.200,0.371];N(®) € [0.672,1.254]; N, (®) € [0.538,1.003]; p (X)) € [0.072,0.5017,
BT, EEBH 0. 0= 0.4, p, (D) 2 0. 445; N(®) ~ 0. 905; N, (R) ~ 0. 724; pg (D) ~
0. 244,
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EM/M/LHEFAR G, BHFIA T RSB RE A BIE UBE 0. (Q) = ¢ ®+ 7 HABAZ HE BA 45 4R AR
5 o RBIERRAZTERF LR, FET M/M/1 HRARSEM#E.

SEH:

[1]  BEfE3%. HEBABIMI. Jb3 b MR i 2 By M) B4, 1993,

(2] &\t —LRHTERARGHERT]. BRI KR AR Journal of Chongding Normal University(Natu-
ral Science edition)),2009,26(1):69-72.

[3] &xX&. 8 M EETEHARN M/M/1 HAERH—MNERI] T REAZ %A RB2EM) ( Journal of Southwest University
for Nationalities(Natural Science edition)),2009,35(3) :485-488.

(4] ZBFde. K E W 5K 6 RIEIM. BRI . 44 B K2 8R4, 2000,

(5] JERifE, /MR, HEBA S 2Rl 5 4 BT EE R IMD. Jb 30 B2 i AR &, 2006,

(6] Xifgide, SEMBE , 7 BB K €6 R B8 B FL i T M. Jb 50 B i Bat , 2004,



