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W OB ORHIPREAE 10001 BREE A £ YK S BEET AR E SR R R o
Fo MAEMEN 3, BHEER Y BB 1/3 0, 7R LB NEEENRE HAER
E PR RS T E 3¢/L, B EKENTE 0.605¢/L-d, FHEKE R FE 0.375¢/L-d,
Pt e KRR, BFRB A EAR R TR,

xWiE DM, NS EWR R, JORBUER

/NERM( Chlorella pyrencidosa ) R LHHHHERN A, SR TEIEHR 55~
67%, ARAREARFRENESEEETREEA], LRRMENRETHEAER
EHeEAERAN, o HEk, EXE BE RELS, MRENHRA, EERA R
Ea&P, ERTH LM IREOFRIFLE IR ZER, By, Toemsuss
FEFRAFBBR I IESE, b 1 1000~ 1500m? B 15em B Bk ok, SEER B, X
FEFARAEFERRZAD, BHTHERRERN KR, 80 EREEHEE M
BAERREOM A ZERER. HPHBEELAREBHTRRERE1Y,
RERHFRKG TR s g R0,

1 HE5F%E
1.1 TSR
1.1.1 A

INREAHN G EFRARGEE, RS REE SR PIER, G mER
MRS, KBS FEPHN CO, REEFENANER. XAHESTOK K
UGN RLTERSNAAS B EEF AR P EIE SRS EAE
MR = LN SE R HES, K EREEREZHTREF AR, LR SELH,
1.1.2 ®it5%8

RARR Sem K 200em B THEEESHEEANTEEEWARE AR NS, 5
HSREEERWRBIAS. RATERORBEHAKE, RIS RELS KT 5HE
SERMBHRRS, TR ESELELE, REEE CO, REB AXKp{LE. B
FUBEMWEREE, HEMM T MA 1,

A EBIFHE PR KRN RS S AR 10001, FXLTE A 30m’, 37549 15 7 5 25 40

HLF 199 F 1 B 29 HirH.
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~60em- s L, £ 10 — 15min BE47 —

KREZ
1.2 MBREAFMIL S
RN EEB/NRE(Chiorella - B
pyrenaidosa)(*@ﬁ%ﬁ}eﬁﬂ(ﬂiém 6
S L), LSW, BNER | 9
W% 53 SR, IR0 2 7 - '
B 5 (e 34055 W88 1420m), | C——— __
H AR HR, JOCEHE 70000k, KR
E20~45C, MREAKBNEH
WHEMTER TEEHR .
1000ml 3% 3+ ¥, .0 1% ¥, 80C fE
B4R, HREEE, XPNEBEDS B ReERNHARELIZE
WTE, HEEEH P=Pb—Pajit Fie.l Schematic diagram of photobioreactor and techno-
it 3. Pb B4 By FE Pa HHT logical process
—HETE, £ %% (Pb— Pa)/Pa 1. Tubular phntobioreactor. 2.Gas se?arator
. 3. Centrifugal pump, 4.0, generation apparatus
5. Medium feeder, 6. Water purifying apparatus
2 é’é" % 7.Harvesting apparatus, 8. Centrifuge
2.1 REBERIFENERRRE
s

TRERLE 2, GE 2 TUEN,
TENEG R PPEREMMEA KW
PEFEEA LS SAME, X HAL
R, AE 1 X IEAMEE
KM, FFER R, F 6~ 10d X
Pk, BEEMR E 11~16d £K
o R B REAR, S B Y AR B
BrL~-SdMERKERK, EEZE
0.8828¢/1. 2 JG, E KBRS T, B 2 KRBUHR TR ERBEM A KRR
Ak ERFE I FAEKBERAHE Fig.2 The growth curve and daily productivity curve
0.5527g/L, WEBHBA, 16d EHEE of C+ pyrenoicﬁiosj:: in large---scale CUIfl:re
JE R K 4.898/L, % 9K 40 M B A 1. Gr?wth curve.,?l’ axis is cell d'en'sny/-]g'L -
2.3~3.4¢/L Hfj', EEK%T‘-F%, B 2. Daily productivity curve, Y axis is daily productivity/
—EBM I, AN R BAE RO H
535 3R, O 0 OE 0 M BE, TN O] 4 Fr
FENEERERK, KGR KMWHAERKE,
2.2 EZENRGEHEBISERER

mg. 10°L.7!

3 Growth rate curve
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LEMBERMER . §2 X 83 XEAENFES R 1d.2d.3d ), i HEL SHEER
B 1/3 B30, MA MR R, LR R E 3. BXEZWIK 6d(l ik 6 K5
WHEH2.709 BE 1.33, REWKBATERR, FREBVEZEFRYE,

GRAKHE K, BERES KOG, FEH 2.795 BF 1.84, WEBN KT %
KB, FTHERIESEEXER,

3d IR —W, HE 5 RA N RAR I REAR KIS 3d REDIBURBTH KT, ELEW K 4
KD FEEH 2.68 F 3.48L, THEF 3.021/L, HEEEE I XHERBEKXTY
PR, FHHERRNY0.375/L, A KB ATWHKE, BIaT8 7 £ 5E 5% R4,

t/d

3 EEERFERKENEL
Fig.3 The productivity changes in continous culture
1. Residence time is 3 day
2. Residence time is 2 day
3. Residence time is I day
2.3 XERABRESENRERAREENERIEL
EEEERPRARTEETTF 8RB, AREFEFTRI(X D, XWTHE
RRIEEOX, R THRRNETHWRE D, B RS T £ P s 3
AR BRERAR=HHEUER, BETF 6~ s W ENBIHETHEL 11%H™ &
(F 1),
i1 BEERRLPEERNEBRTHLREURHESEFREANXR

Table 1 Biomass productivity change in day and night in continous culture system and the relation between
biomass productivity and harvesting time

Date Cell density/g-L~! Daily productivity/g+ L~} __ Cell output/g
8.00 20.:00 day night &:00 2000
20/4 2.550 2.882 0.332 -0.074 - - - -- -
21 *2.978 3.123 0.145 0.096 893 .4 936.8
22 2.253 2.553 0.300 0.060 -- - ---
23 2.533 2.681 0.148 -0.02 - = - - - -
24 2.891 3.260% 0.369 0.210 B67.4 978.1
25 2.537 2.888 0.351 0.254 - - - -- -
26 .- 3.008 - S - - - -
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(&%)
Date Cell density/g-L"" Daily productivity/g-L™! Cell output/g
8:00 2000 day night . 8:00 20:00
27 3.007 3.085 % 0.078 -0.001 902.1 925.5
28 - 2.643 -—- 0.021 S S
29 2.664 2.874 0.21 -0.134 --- —---
30 2.74 3.305% - 0.565 -0.036 822 991.5
31 2.278 2.745 0.467 -0.14 --- - -
1 2.604 2.963 0.36 0.1 --- -
2 3.063 3.478% 0.415 -—- 918.9 1043
Average 0.312 0.04 880.7 975.1
I % 24 B Wik 300L
3 W #®

MRS R BENR SRR AN AR T EREARNESE, HEE
HBETF SR EE AU ANES A2 H A5, =R R B, 7T 8 3t
ER AFRALESBERAEAKREE. BERLAENEZEMREFERLI™R,
EMEEED SR EALEREMREN, AR TXHENESE - KERTER, T LA
7 b 2 H AR M M RS R, BRI TR 2B B, RITWAREREYN,
Bt BN RN EE TR Mt ERREN, BE ) AN T, BX
FREBYCO, O EEE pHELMBARMEFERBMEWMTEH L ETHR,
#13% Oh-Hama BF3212), th /N ER S 696 AR B 2 300001x, Y6 & V& i & 067 4 4000-
300001x, B BN A A XA WAL, HTAREEARBETLARK AEKERR
5B, I HE B A L R R A B M, AW H METRZ P,

¥ TFEEXS K E ST /MR BT ™ B, ERTR D, R4/ DR R
B R KB BEIAT] 4.898g- L, R/ N ERB M T EE 3L, KA RRAERY
EE0.3~0.5g LIEBTT 6—10 5. I FEERS, BHRYEEBERLS, ATHRKKREMRE
TELMBEORE, AEKBERE0.605g L, BEEFPEHHAKE 0.375¢ L.
Richmond ' BF R IS S AR T @WH K 2¢- L, FH HAEK BN 0.310g- L, 2 HE
AHEAHAERAEEYN 202 m?d, 5 Lee Y K 2 a™*% 75 10L KW 88I% 3 C.
pyrencidosa {38 2lg/m?-d M= BEHE .

FHREENENTENA RN RREANERESET MH T L Er, 87
7 15~20c MBI AR FE, BaTERTH LAARE TN LN 20000 § /1, T
MBI REAR 100~200 8 /ke, AT REBREIREBINLY K | FEG, RERE
FOEZR T & AN
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The Studies on the Large-scale Culture of
Chlorella pyrenoidosa in a Tubular Photobioreactor

Li Shiweng
( Department of Biology, Qinyang Teacher' s College, Gansu Xifeng 745000
Li Hugian
( Shen Zheng Yiring Photosythesis Limited Company, Shenzheng 518008)

Abstract The results that a 1000L volume tubular photobioreactor was installed and in which a
large-scale culture of Chlorella pyrenoidosa was studied are reported in this paper. As 1/3 total cul-
ture volume was harvested at every 3 days cell residence time, a steady of continous culture system is
established. In which the average density of Chlorella pyrenoidosa cells is 3g/L and the maximum
biomass productivity is 0.605g/L- d, average biomass output is 0. 375g/L-d. It shows that the pho-
tobioreactor used with large-scale culture technique is applicable to industrial production.

Key words Chlorella pyrencidosa, photobioreactor, large-scale culture
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