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Denitrification Using Polylactic Acid as Solid Carbon Source

FAN Zhen-xing, WANG Jian-long
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Abstract: Polylactic acid (PLA) was used as solid carbon source and biofilm support simultaneously; to investigate the applicability of PLA in

the denitrification process. The effect of temperature on denitrification performance was also studied. The IR analysis and SEM observation were
performed to investigate the PLA surface structure and biofim morphology. The results showed that when the initial concentration of nitrate
nitrogen was 50 mg/L and the temperature was 30°C, the average denitrification rate was 2.6 x 10" mg/(g*h) and nitrate could be completely
removed within 13h. Temperature had a significant influence on the denitrification rate. The IR analysis and SEM observation of PLA surface
structure confirmed the feasibility of PLA as solid carbon source. The SEM observation of biofim showed that the biofilm was thin and mainly
consisted of cocci.

Key words: denitrification; solid carbon source: polylactic acid(PLA); biofilm

Hi R 7K RO TR 675 B O 28 A T 2 (1 A 5 i)
R R K R, IR FR AL 3 AT
Yedibr, F BB E R ESBY R BER )L
LI AT DAOE 5 A R T B0 v Bk ML 4L R
iE”, BRI F AR A0 2L CWHOD BLE T ] 7K Hh A
R A 1 AR R AR AN 12 T 50 mg/ 152 457
BACBL 2, B A A2 B i A i UK Sk SR R
A VAR A T T (A5 2R B L ), TR AR AE BN
Ao R R AU

RIIANE T 7K 1) AT 2640 ot 58 5 1 (BDPs ) 44
FHE g SO A R8I ELIR) A S AR R e, T
DA g I AN i 75, EL A 3R LR P9 B (PO L %
JET R Mg CPHBO™' ., Bionolle™ « 22 FFHo7 M 7£1) | it
N LTI X & Sl N 3 VR R
Toft g R (R A 5 T 2B ) B At 22 2R W CPBSO A [ 1
B, 2 BR bR K R A IR AR 1t RS T K
DL HAEE T pH AU R 6 B £ T g T R
HE[B»M]‘

FT, BDPs A4 RHN HI T4 1 7K SR A0 5 2 ) A
Hr vt R FLIR A g T B A SR, LA B BRI 5%

Ay, L RIAT SR, BEFLIR A KR A=t
I, AR B8R HY 5 L R UKL A Sy 5 i 14 ] A 1t A
PR WL SR A I SRR s P A A
352 BRFLIR ATy BAF AR [ A Tt 1) 32 94 5 2R L IR
AE Ay IS T A T A e 1 A 0 B a8 A 1) S it A 1 e
X SR FL IR LR TR B T S5 A A T
BOULEEANLL AN 73 AT s ) 3R FL IR 2 1 1) A= P i 2 ik
TR B

1 #MR57AE

1.1 XA K

TR K H SR FLIR UKL C polylactic acid, PLAE N
=W BAR AN SO A BRUE . PLA RIORE J 5 £ T , ~1- 33
L 3,02 mm, BT EA KA N T 2.22 ~3.60 mm
Z ] .

TR 50 PP 1R) SR FH I BC KR AE B SRR i
Wt B #: 2008-09-08; & 1T H #7: 2008-10-29
E&I B 1K ARSI H (59978020, 50508018 )
PEZ N YaIR6C1982 ~ O, B3, W W50 A, 1 ST 1) S RO

KAEDAEBIF A, E-mail: dr. fanzx @ gmail . com
* TIRIK R A, E-mail: wangjl @ tsinghua . edu. cn



2316 7N 58

B o 30 &

NaNO; H1 KH, PO, , i iR 2K [ 50 mg/L, TR FF N: P =
5:1, FF H O 70 3% v 0G0 1T e e b 5 i 2
JE A% RITC 7K SR AH [ PRV A A AN P I N Tl
JCEVE . IR TG R BRI AL - 5 L Z8 1Rk
A 2.5 g MgS0,*7H,0,1.5 g CaCl,*2H,0,0.2 g FeCl,
*4H,0, 0.55 g MnCL, *4H,0, 0.134 g ZnS0, *6H,0,
0.12 g CoCl, *6H,0, 0.12 g NiCl*6H,0, 0.085 g CuCl,
*2H,0, 6.2 x 10" g H;BO;, 2.4 x 10~° g Na,SeO; *
5H,0, 3.3x 107" g Na, WO, *2H,0.

FEAD T V5 PR B T G5 SR Vs K A BT
S
1.2 ARdE

FFAIR KR H 1 000 mLL 14 85 FVHE TR AR by [ Y.
v B IR % S, EAHPRE B BRE F A
K FEBR U TR B LA 5 I 38 P S A PR 55
1.3 ¥

FEHMETE I N N IE & PLA, SE RS FR &N 381.6
g FFGYE 200 mL JE AR LK 600 mL. K4k
TSN TR 41 5 25 AT 50 4 | e IR IR 3 4 e i 42 1)
7E 70 r/min, i JEEEHIFE 30°C + 1°C . LAJFRER#IK,
TR BRI e K B R HE D 250 mL, AN FEIMAVGTE .

FEM I 58 B 5 R FH B I\ T B 76 3R
IBC /KR PLA HEAT SO AL 1 B Rl ik, R 5 1 i A
iy BIAATEAN AR B RE GRS AL 7K 250 mL.

1.4 kS5

BI85 S i st 2R3 0.45 pum R E 1K)
KFE 1 mL N 10 mL HE AR AR, IR G35
JEAE 220 nm A0 e W6 R L EE 48 Shimadzu UV-
3100 FAMr G

FRFE I G AP PLA MUk A5 BEAT 217 4h 5y
Mo R A AR Lbr . B 2@ Kk 2~ 3
U0 Ve L3RBT, R E K A5 FT RS 48 20 mL 1 EE
AP, NN Z 8 /KRS, b5 IR
AR # PR 30 min, A5 B 7oK dE T
60°C I Mt J5 AT L0 A o0 Hr . M A IR B As A A SY
1200.

PLA 3 [HI 45 84 (R 140 73 A7 R IR A 8 k4 B S
JI, B PLA MURE B2 e AE dn i b, 404 ea i £
RS AR B I 2 A1 2 1H 145 S L 20 AR 6% A H (1)
J& Perkin Elmer 2 7] ] Spectrum GX FTIR system.

FAH BT H] JSM-64601V .

2 ZFR5WE

2.1 PLA $HE 0

PLA JURLFZ B 904k 3 18] SR F Ak e, 55K 1
ANV, BERE R e 2P 7K 250 mL, 9 52 A5k
6 v Y TR SR A0 20 94K B8 R e 0 B, I 3 A 1R
(1) 2B PLA BURL I AP A DLWt & 1 B . )
CUE i, 7RI 5 AN, A I 200 B8 AT BRI
OB R 3 A2 40 T 4 Ak 1 2 35 91, 56 AR AN 8 B it
PLA . 25 9 AL I A5, A R A0 O 28 T U 1l 1% it
T oA LB RIEAE] 109% , — EH 25 24 AL 1
PR A AEA LRI 25 B 26 1 KA LU R 22 1%, 1 W ol
AL TG R 24 DN REIRTTUR, 1B
HENT P AN, 228 35 AN A R AU ANt
WL BB MNAE] 259% , L THRI BT 80% » 326 37
METAE R A L R E O L IAF] 100% . M5, AL
U AR RIA 31 56 A% 2% B 11 B[R] B S B, T A=)
HENFGSE I, AW I e, FERh YA 58 1

60

u s {100
sol- ® & [u} a 5 O o O
) R . 180
S 40+
g Yo {60 &
301 3
§ O BRI o o
& 50l 4 HZk e g i
=  Efp# -
- a 420
10F .
oF "™ . a -0

E 1 PLAEMIYMLIER
Fig.1 Inoculation condition of PLA
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Fig.2  Denitrification performance of PLA
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Fig.3  Effect of temperature on denitrification performance of PLA
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