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Abstract

In this work, we selected the technologies involving the co-cultivation of Scenedesmus obliquus
with Ganoderma lucidum cultured in photobioreactor to research the pretreated biogas slurry nu-
trient removal. The selected light qualities were mixed red light and blue light (red:blue = 8:2, 5:5,
2:8) under difference process time. The results show that the artificial algal-fungal symbiont has
significantly higher nutrients removal efficiency (P < 0.05) by process time under its treatment,
and in the initial time 1 - 4 d, the nutrients removal efficiency was increased dramatically. The red:
blue = 5:5 achieved the highest COD (80.42% * 6.36%), TN (75.63% * 6.56%) and TP (78.83% #*
6.35%) removal efficiency by the artificial algal-fungal symbiont.
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BB A BRI RIR, VRSN AT A BRI W 2 B E AL 1] (2], REAKBER A H M EE D5
o RMZLRRRR 1 RE™ AR A ME A B B SR B w15 QRS K s IR LA WL 3] TR AS
TN UAZ 3 Ak B 5 06 2 6 PR 38 PR FL (R RIS e R 2 S R b 1 R A e RAR K
Z9[4] [5]. DA — P R BRI EY), AR Kl A, (HR i B AR /), 3
T AR B TR0 CA sl A A5 e A T VR A B v P S22 s PR . AT TE B
FUR NN B A Z A, T RO RURE 45 #4) RN 3 T LA A, T S ol A Ak 52 5 Y VR 14 [ AR P ol
NRTRE[6] [7] [8]o utk, ASCRIM BHIFDCERMNES, BT T =FRE 6 R (LD S LB 8:2.
5:5 2:8)%F ik AR RIS TR B BRBCRIFE M, T S Mk R e R A T V) e R
AL PR B 16 5%

2. MRS HE
2.1. REESEEESF

FIT FH £ 8 A= M 382 (Scenedesmus  obliquus, FACHB-12)0 % T v [ Rl 2 B K AE A WIRE S BT, 55973 N
BG11 5552 5£[0] + 2%F 5 0E + 0.5%B REES , pH = 7.0, K5 32 SR FH (1966 , Y6 B 32 9 200 umol/m?s,
REFRIEE N 25°C £ 0.5°C, JEIREHDEREEE N 12 hi12 h, RN LRI =R, 57854 K 50,
RZWFM Ganoderma lucidum (B 9w"5: 5.765)M B v 538 il A P B A O o0, 3595289 BGL 3595
B+ 2%F M + 0.5%BEREE, pH = 7.0. 3EFRFA NI 28°C £ 0.5°C, 34 160 rpm, FEFEMHA
72 he

2.2, BRI FIES

PR ARVE MR A2 E N 4.0 x 10° cell/ml 5 R Z B AILIRIE N 1 x 107 spores/ml I ELAGIE R T I 4k
BG11 #5772, pH=7.0, DL 2.1 FREEMEEFRZM AT IR E AR TR, BR 4 d.
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2.3. BRRILIEHR

23.1. REYIRERRS

HHDGAEY) RS H—MER B IR . B HEE AN E 10 FAFEDEH K LED [T H K. S5
R, LED /T AT MRS, IR G BB SRR G 40E I, B T DL HE
TP 5 T ECH A
2.3.2. BRATAALE

TR F LA ST B2 08 3, o R B 4T 4E )8 4R(GF/C; Whatman, USA)X AT T i
JE, B JE RS AN R B AR RS BVA VRO T K B 10 min A0FE, FREHCRKERE 2 fi. KU EE
WA 1 pR .

2.3.3. BRI

WEEY 400 ml AMFR VAR, TCHEEIER N KB | L MMM T, Ll 20%M R Bk 2.2 M It
HARATER . FE=FARNREE(ZDOG S EGINE  8:2. 5:5. 2:8) %A T, FIH 2.3.1 BN R B
ARG, FETSE BT BRI R IS VR R R B I E AR KR . H AR K EATE AR R E R
(COD, TN, TP)ZEEE.
2.4. SYIERNE

PS4 JE4N(GF/C; Whatman, USA) T 105 CHEFE AN EE 24 h, J5E T TSP AHNEHE, REX
Fo SCIGINE, 4K i M JEAEYI I S g FF AL 50 mL 553800, FHI IS LT 4k pe 4Rid o€, Kt uE ) o ng it
L IRARRI BE 100°C A N Fg 2 EE, MR I E & 2 EA A E. EAXOMQR) S
B AT LA SR B A H A P B S L AR KR 10

P:(Di_Do)/(ti_to) (1)
u=(InD,—InD,)/1, 2)
Horpe PONAEHAE B, g/L-d;s DAt (N HIEVIBKREE, g/L: Do 27 to(d)) N A AE BTk
2.5. BEFYIRERZERNE
SR FRUE 73 #7200 0 I8 5 BBV AT E 2P BT (COD, TN A TPYKRFERMIE[11], HFRYI I 2 5R
FR)HARQG)EATIHHHA .
R=(1-C;/C,)x100% 3)
Hrf: R ZEEFMIT(COD. TN Fl TP)HEFRME, CR2BWE TR FIEHE, mg/L; Coaidig)s
BRCE TP, mg/L.
3. ZR5 9
3.1. FEIBEXRFZFHTERELEFNEK

TEAFNRA AT, W AR BRI AR R IEH A K . (EXT ARG LA R,
Al UUE H 940088588 5:5 I, R AEARIIA B T R AR K E R H A7 ', 2308 0.357 £0.07
/d F10.163 +£0.010 g/L-d (£ 2).
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Table 1. Characteristics of biogas slurry after pretreatment

= 1. BRTRAL IR E 7K B E

fabs oAb 5
pH 6.99+0.15
COD/(mg-L™) 1069.27 + 25.93
TN/(mg:L™") 176.43 +15.61
TP/(mg-L™") 10.09 + 1.31

Table 2. Growth rates and daily productivity of algal-fungal symbiosis under the mixed LED
light wavelength treatments

% 2. FRIBEAFRAEZFG TEEHEFNLERKERSAE~E

RAE T PSR

EAWH 5 b A K A /(/d) H A= 5/(g/L-d)
Red (8):Blue(2) 0312 +0.06 0.116 % 0.007
Red (5):Blue(5) 0.337 £ 0.09 0.141 % 0.005
Red (2):Blue(8) 0.308 + 0.05 0.112 % 0.008

3.2. RAARMNBRTEFIREREN M

ARG B EE AT, BRI EE RN LR R E RN 3. W& 3 aTLLEH
TEANFNR G YC LB E T, BRI AE R E B 5 24 P)(COD, TN, TP LRI E .. £ =Fa i
LB, ML 505 I RN S G 2 BRASUR BB L T 400 O 8:2 i 2:8 (P < 0.05),
WG EE R L AR AR BA1IA B TR K[ COD, TN Al TP PR, 43 MliEE] 80.42% + 6.36%, 75.63% + 6.56%
F 78.83% + 6.35%.

Bl L(a)~(c) R T B LA ARAE =P RVR A 6 24 TR COD, TN #l TP ERrZ b7+
WAk . A 1 ATRAE Y, 7E =FORENR A G LB AL BE 2614 R, COD, TN A TP EFRR AL
RECHBL, Hrh 20060000 5:5 I %8 TR 50 1) 22 SR RCR B b T e 7K1 (B ISR B2k E, COD 1
ZBRE, B2 d AT BT, (HTE 3~4 d IR, DU T TN ML TP LR, K
Bl I B R AR R AR — B, BPFE 1~4 d 26T EFHN, DUE EFHHN S . Bk gt 45 /R, HEil
S IR R IR 25 6 R A2 AL BRI TR A 2 2 (P < 0.05), SEIRJA B 1~4 d 3 B L AR ARG 35 35 YLl it 2 ik
SN, T BE A AL FR R REK(5~T d)E TRYDIT ) 22 BRI AN B R, DAL R P A A A B VA )
I [A] T 5258 9 4~5 d.

4. &g

TEANFENRE TG, FIHRH M S R 20 A A TAC 35 VR ROEAT T A b e, &5
RRIAELLG W 5:5 W E IR B RBCE R, HIRZZO6 6N 8:2, mEMRLIG TN 2:8, X
5 Kim [12]5 56 T 406850 6060 1 Ho 138 4b 22 52 i s A AF F D8 R FE 5 e Al — 8. |IRF, K
L B L AR AR VE W T CODL TN H1 TP [ £ BRSO Z A FI (A 5 md (.25, SRIG 3 1~4 d B TR LR
R 5, o L R R ik 5] 80.42% + 6.36%, 75.63% + 6.56%H1 78.83% + 6.35%. Kl Ayt
— IR =R A RS A AR TR i — i I 2 5 .
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Table 3. Mean values + SD of the removal efficiency of biogas slurry nutrient removal under the mixed LED light
wavelength treatments

® 3. FEIREAFRABEN T EELEARIBRERSRIBOERE

AL PSR

el b COD % K:5/% TN £ %% TP %R /%
Red (8):Blue (2) 74.58° + 6.93 69.28" + 6.02 73.21°+ 538
Red (5):Blue (5) 80.42° + 6.36 75.63"+ 6.56 78.83" + 6.35
Red (2):Blue (8) 72.23%+7.44 67.02°+5.74 71.77°+ 6.19
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Figure 1. Nutrient removal efficiency at algal-fungal symbiosis under mixed LED light wavelength treatments
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