B SRS IRAO A T R PO 5T
mEH RER EmE NEL & X

(HER R ELYFET)

FER B LS B AN AR LAY AR, B AR IE B AR SR H R A SR 2 BEA T BR , = — 7™
RSB R, XL BEMIANRIR/N, BIFHEIKT, BIEREESRRA KAEE IR EREG N,
BRMERFTHOR BT WM, —ARR RS B IkAE , 187K IR, BENRE, RS
AT GRS WARR SRR B 2R A& Fioir B HE LU0

FERAIE R P A I O PRI B AR ARE , R AR R R BRI G, T 2R
R T UCH, RITWET DIE ], IR R ABRAALIE R, KR B IFRIA 5B I8 3h R0 B
Mk B R A2 RIA TUTAB S, UIBUK BT, EREFFRSESR A rMmEin REH
i BB KR E T IBKES R A AT I, e EEm PR & , — N A BEBCR R R AT =&
TPRE,, ABE 3SR TAER BRAAI LA,

B o, 3B AP TIEBRL R AR, FUR ERIEFI B A TTIE, AT ZUHRMR
FEFRROEE A, RN, 47T LR EMUTIER R , 68 £ P4 Bk A4 B SR UTTE , (3537 TAERE
BIAFIHREATo

RAEBFTUEMER , MR TROREERAFARFRLETEML, wREERER
TRER S B B IF Y R B IR , R BAY A R DX HOSE A TR SRR &, o H
TKAORS R BT, KSR T ORI A AR 25, AT e 22 4 PR & FUTEIKE,

B A E A AA—ARBTR RRYUCTET7 35T LA 2P , B - LR S FO Al 3 i AL R 75
B, UG 5 B (B 2200 05 3) EELEFI AL O BLLE S, R G5
HHERFTARTIMAREAERS T50)8m FIt; ETH¥SE, BRTEZEEMHA
WL, SMBRIEEERITIE, RARN—F M, U B A& AT A O, R B
FESFRRUTIE , X R & EBL R ARE B RAR—F A &, 2 RMAE T HRR A,
E T A RRI PSR 8 T A B, T B AL B )5 /9 L R, B
FIFE RIEFRELEATRES. W, BBSEM—B A RBRHR AT LR 450
B, (ERSRAV IR BB RF R TUE AR B X EHITARBAEE B,

—. WBM RS TR

RAPIRY B A EHEFF R R BB 00T F) R SRR B A e (Scenedesmus obliquus(Turp.)
Kiitz.), 3REXH, IUEKBETM B GOMHELIEE, EREEPFPEA-RIVNAER
1.5 8k 5 FHEG B R, KL AR e E SRR TS, WAL RAE
HMBR IS, JUIEATE E  DAB UTIZ 9 58 2 58 e Lh 8 45 Fh AL BB 7 B K008

# 1959 410 A 12 {3,
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JARERTIUER A 2R RS 3hEk SR ST, &4k 4
Ko TH BRI RS A B R IESRR A,
 BEABRTMBREEEEENRAE, TUERESEERTEAIRIE IR A Bl
PR B AR KUK BE St M B3 HA 3L b R T WA 9 B R

R B EE

(—) KRB R JUE R AR R '

IRFIR AL IFE LG B SR M 2 , 7R A SRAL BRI 5T R

JFi5,10,20,30 F1 40 ppm RZLERFAEBREESRAOMLE, ALREA PR R MR 4
FERUTIE, HUUEMEENMIL MR ETEEIE, A 20—40 ppm AIELERAEEEAY B, 1E
3—4 A RURTE S, RN, 28 24 /MRS, JH 40 ppm ELERRY MR BRI/ H
10 ppm B AT 235 o 3R FE BLA A R UL L L0 B LA I R G, AOE 24
AU s BB, BT #E—3 T BB AR, RIPTR I E LR ey Shd , AT
Br A %5 S BB SRR AR Se i b 38R 0.1 % [, 2R 6.8,10 #115 ppm PHFHIR BZ
BoAEEE; FAkghA 10% DRk, 2R A 500,1000,1500,5000 F1 10000 ppm FBhALEE; BAAL
10% JE#%, A 100,200,300 $1 500 ppm PYFhALER,

FELERAETR 1 /REY 15 8hPU)G LB 15 ppm BIFEHEUTIESN, HAMEREMT LM 4
/B 15 S8 PR ,BR 15 ppm ROTTIEFE S 4, H GHAEML, BMER AR, 30 N
LUE , B 6 ppm £b, 2EUHE, AT H  ABAREEN TUE K EIRIE , Ik B & I FEEF LS
Y —E I 30 AN LG HEXT] 1000 ppm S AT 2ITUE. € 500 ppm A
FEERE HK 1 NE 15 B85, B RITIE; 4 /N 15 578, FIE % 300 ppm B LM L2
T, WXAEERFTEUE B, A8 rER TR A SR AR, A TIER MK, A
EXRBEETH, AUOMNBCRER iR, PITLABCREEE, ARy 300—500 ppm HHED
UUERFo

RMBRATHR l&%%ﬂé&b@o R/ 200,300,400 #0500 ppm P4 Fh ik ERIE B 1L
£7%N 100—300 ppm IR BASNEH, HRARIRET, BERIUE,BRIS,

FRYE DL BB, IR FIRR A 2, B AR — B R B FUUE R 218 , B B
%, BBOEES , AR ARETERUENSZ A, AREERBUHES R TTES, TH
IR% MRS, ROSHIR R T R4,

(=) MRAAERKRAER JUER R RRBR SR

AR R B TLPE S M S R0 TTIE M 8 B3 RO PR A , R BB Fn e th 8 — 2 IR, I
M, EEEIEE T LN A BB R KA M TTIE N Rt TaE. ARER M
B, H/K MR Catt-2 OH™ MBS T,  Cat™ F1 AT WIRERY AT LUEE R R R 42
JTLEVE R, WO B Cat BEGE MURGEE I kAL L, DA HBE M, T OH™ AT LIE MRSt
B S AR R A, I EREAT T A K A R T R AT T DE P A 3B

iﬁﬁﬂiéﬁ%iﬁ%ﬁ%?@ﬂt,ﬂlHiLEE‘JE@?DF%i’éF‘PMF%JEM{IH% pist iy
M AW P MARFAR RS RNAFARK, FRFEXERITEHRR. PI25ER
SFEEIEW « R RO PE S TTTE AR 7T AR RS SR M R TTHE (R 1)o
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®1 MATESREEIRERKE, pH fZEL IMENTTEERE
CERAAEEL Ca(OH): BRME, VLTS B LIS AT R A A UTIE BE (%) §HED

ﬁﬁ]}fﬂ)ﬁﬁ'ﬁj{ 2 N B 4 /N~ B 6 /) B 8 /v 12 B 24 s~ W
7]
(ppm) | pH [yTHEEF(%)| PH WTIEE(%)] PH [TTIEE (%)| PH [ITIEE (%)) vH |TIEE (%))| pH [TTIEE (%)

36 8.5 6.5 |8.4| 19.2 [3.4] 32.6 |[8.4] 34.1 |8.5] 36.6 |[8.4] 54.1
48 |8.5| 19.2 |8.5| 36.5 |8.5| 36.5 |[8.5| 44.6 |8.6] 44.6 |[8.4| 58.5
54 |8.5| 19.2 |8.5| 39.2 |8.5] 36.5 |[8.5| 48.8 |8.6/ 52.6 |8.5] 61.7
60 |8.6! 32.6 |8.5| 39.2 (8.5| 49.6 (8.5| 52.6 |8.6] 61.7 |8.6] -64.6
72 |8.7] 32.6 |8.7] 46.9 |8.7] 52.6 |[8.6] 55.3'8.6] 36.0 (8.7 68.7
84 [8.8] 40.7 |8.8) sSi.0 |8.8] 52.3 |8.7| S7.4 (87| 66.6 |8.7| 76.4
96 (8.9 40.7 (8.8 52.3 |8.8] s57.4 |8.7] 59.1 |8.7] 68.6 |[8.8] 83.3
g {7.9 — 7.9 7.8 |7.9 7.8 |7.90 143 |7.9] 23.8 {7.9] 40.0

>

MR 1 T EE N, SR A 60 ZTH(ED 72 ppm) KA LA FIA K/KEE, 25 6 /)
B, BE P EMERTTIE, MRS EEXRMN  EMAR KK 4 580, 3%
RO BN R R, BB R K A B, BRI E R FFRE T, MAMA KK E
ERAHREE, TUMEELES, EBIEXERZE, HHE 1 AR mMA 60
BEFHEFR PR PR UL T W SR 1, BIAE JLE FHUAE 6400 FHRIRESRIE R IIA 6% 03
BIFIE IKIK, T 2—4 PSR IRZBARITIE . BRI IA /KR &, 357 PMRGE [Tizm
B, AR T B PES AT A &, XX EISR R AR FIAY,

S T Hese A KRR FIB AL UTIE AR P BOR SR il T % e atBe , Ak 2, Hk
2 B LB A KK S R A AR —ReRs

R2 BB RIRFORR KR TR A

ABEAE | ROWR M | WG | WEE O | WEE G | mEE o)

003 | 15 0 0 Tl TG
2 B 80 80 80 100
BB, 3 B 100 100 100 100
6% o 1—55¢h Jﬁ‘sﬁcz‘i: 0 FrEITiE FriEDTIR
2 B 80 80 80 80
FIR KA 3 K 100 100 100 100

(Z) AREKET, A KK RIS TTEER.

ERBR TR, RFIAB A T REARIAT R LR R 0 S EME R DR
FESHTE R R, X TR AR — E RIS,

1. SESRIY R RS AN 2 IR FERT UUTE BE Y 36 5 —— i HE B0 SR T35 AU IE 5% 0 A 2,
R JR7K )G UCTEARBR , —RRARTE 2 N IR 23R ITIE, R I RITEE S5 0032 Hbe 8 46 AR
BRI, AT KRG , ULTE SR ARG , B R 24 /M UGB AR U, XRTTREE B
F SR P R BCE S AL B & B e ik, Wk, RMEFTREMIESR
A RAN e BEAT AR ER , O A0k 3, ‘

WF 3 A LUR B, B & B/ NRITTTE A 58 2 B R R IR,



4 1 | SroiBes: BN A TR s

£3 ERAPANGSREMERKEOTEEE(Cl%iDN%R

AHH Yy Oz mg/l. 3 5 & i 15 & $k | 30 &5 & 60 & &
10.7 . KEHRITE 46.6 71.3 76.1
19.72 AT 18.1 50.1 63.3
13.7 KB IRRUTI 69.0 , 77.7 91.1
13.4 DRI 61.0 83.2 100

2. 4% I8 BERNUURE R FE A0 55 R —— DAR AR A AR 2 3570, RIRE A 6 % PR 60T R
TR, FEE RSB 300 AEARITRYBEE R, ETREFAMESE 30—40°C =MARAY
AR EE , F DR EE IR (20°C) 0 5 80 T RITE T IR, ok R An 3% 40

®4 RRWERKTUEMRE, X MBERTEERE (U %) a2

wagE | 23me | Sye | 12056 | & i
o 48.61 92.7
" B oA R i el o1 JRAREL £ GUREL
X 89 i 68.7 5.7 300W. S HAT—% , ATHIT
¥* AKRKE 69.6 89 7 . SBRRAT AT R
] ) . 80.7 100 = 30406
moom| | ARRTE ot o i 30—40°C
N 54.0 100 . "
X W moE W& v 3 100 L 20°C Py A

IR B FUEE B ERRAET 09, I KRG 2 /N, SLOTIESE S 100%, T8 RIg Fhelin
KRR,

3. AR AR UTIEE LR Wi — ARAE TTIEE— P T REIEMME, RMAS
PR FIZURERY 088, BEA S R0 TR RF B T P SR LB AI A KK IR SR 28R TTIE I R, RS R
55 S

AEMAFRMIUERER —~EME R, BEXRRIAAME, TUEAEERR, nfa

£5 MRMEHMPETEER(C%IDNXER

paEgs | 239w 159 s | 12096 | & i
s 54.3 100 BX % XE
1 - F ﬂ LECRIR 60.3 100 7 X 11.5 X 20/8%
. . R 72.3 100 I
B | kB o o X ER
o o 60.5 66.1 o
AR H o3 O/ A 5.4 72.3 EHE 6 Bk, 45 Bk
. . 62.1 100 0 ke 4535 S
& 7 Tk W 66.1 100 T 30,K 45,5 3.5 EXk
PR 71.0 100 30 ¥, % 20 JEK
XoE | 2 RE® o o B4 30 M0k, % 20 Bk
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KRG 2—3 S SrBIABRUUIE , BL)E SR MR TEIKFEL FOIL kY ANEE 2 /N 28R 0T
{E, 1EE 45 ERMAFRAIAAME, 2 HR{UTE 60—70%, KEMITEREREX
%, ABAIE 3.5 BRI Bk 55 20 JEDRI SRS FIALELZE 3 £-8hz AR TTIE SRR A0h
FIHBRRE , LIF U E R b, XFERE SIS —P R
4. WA PR AN B A PR T RS BURAR Rl —— 840, AP T R P 08, A
£6 ERSWAERAMWATEERALE RBil B IASRMPIMAA IR, SRUEIT
W, BHFPEEZ, SERMmEh

# = | 2p e [ 05 e IREMSEET KA RATR (6 Do
6% H Kk | k& 1009 ; I
6% B B K 5 % o 10.6% ﬁnﬁ@%ﬂﬁﬁﬂbﬁ)ﬁiﬁ%ﬁm(iﬁﬂ_,fﬁ@
7.29% HFER 3 AR 10.69 BEMAARE, Rt KERA
IR, Bk LA AR,
=. & it

TE BB AL PR SR, AT R — AN BRI, SBRRER, FFTT LA H
Fr MAKEYS TR 6% (B1—FF/KeRim 60 ZEFH) B9 BN R/KEEWE, AT LU a3
12, BECR A 0.03% HIBBLEFERAER, )

IR — R SRR R BERA R, BRI UUIE PR AR 8CR _ FIB FLAREL, E B
X EKRRAEE T o BIHERPINREBEE , AR KGN L RFRAE HXRE ,5T
T DUR R se i e, BB K H 130—350% TaxHRAN S 69—170%

BT R RS SeBR v 3T LI H BRI oK AR B 3E SR B0 B K T , B2 FIF &
B SR A

ok, U H ISR IR K AR R, XA PR BT IEPE IS AR AR, 255 ¥ I
SR T MM B LT S — RS s A B, T — TR A AR B 5 R PR R I £ P
U R . KBRS R RR, BT R W AT R, [, 3
S R , BBR AR FESE W R AU R B W MY, Tl MR, BT Wik
R B ISk , T B R B BN E , 0 E B BRI —R MK CES% R RN AfE
FARDY, B, 3 b 2 R LR, (R, SESRERISKIC MR A A4S
Sty AETTIEALBERS SR S RE B — Lo AE,  FESXRH ST T 300 2K T B R B SR v
T J5 T AR, Mo FT B F SRR

SRR #, hnia B, AR U AN, xR B — R, RS
B AR PAKARMETUE M R B B 3, 1KIR Van't Hoff B9 EEE, 18 SE4085 )5 B
RBL, Yok hmek ) Hra i B4R 1 BUR—— Rt T TE e slehE e i 38 P4 8 Bk
25 Bk JE e, TS A 2R AE 7K T BT AR

W ERSAREM BE T M TR, BRATEY FE D R I P & 4 B RS T
LM AT, RN, A M B KR, BRI, 18555 R —i
BT A, R (NaOH 2% KOH) DUB B e fE A TR R A, X3 OH™ %1
AT W, AR B 3 AR DT I 0 B 55 |

AR R SR A , BPIR IR AT AR e R B SR B T LER , 1531 T RIFAIRCR,
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e KRS AR TUTE ML B RE R X — T & TR B BE AR,

FiR (CaO) TE/KEERRERS, R 0.12% , "BHERBLUS, MRS B IL5
CaO + H,0 == Ca(OH),, i /R & Tk 7, BN Cat*- 20H " W 3k, RIIBL AT LIRAR, 18
ARFE AR T A2, FIAERE Catt st O B THEM, 038 T MBI R Ar B & RO IR e
M SR Catt f OH™ MMM,

W5y (KOH =k NaOH) I AM B 354 70 5 Br g MITTHETE FIARAR , fE FH AR, 3X
# OH™ BFBARER—ERNIER BN —AS EEHIEH, EmAGIKE
JG , pH BIZEMIBARIRK, AT, 2R BIIR InA S FIA A KRR E B oA A A KB 3
AR BTRK N BN RN E R A RAEAR A RIUEEH, XEH, 58
AR EARETTIEE AR ME— RS = E R E, H M, RTEER Ca™ 1 OH™ iR
TR, SR SR K AR TR

BT e AE KK B e AR BEUTTE fE R SOR AR IF, TIEEE mMA MY 2 BAA KA
FEREASIERRMRE, THEEEE RS Catt f1 O™ MABKTE, EERE
ATHEM. Ak (Co) mIBFEEDR, ATFREFEPREOREEREMIAMELZ, Ca
% OH FrHh I TSR E F AR I FEEMYE, mEEFRAE R T ERRER
(NH,);SO, 1 MgSO,, HB-EHRE K ER SO; "L, CaO MAJG LR B CBARSETTIER
YR, Ca BDEN SO, FHATHR I RIAMER CaSO,; RN, BTFAEREKP RN THEE
#5  Ca(H,PO,),-H,O + 2(CaSO, H,0)), HEMARIKE, el Ca(PO,), XK B
FEREA Y. Kk Ca BERRMIEABMET . MARNIK, BN Catt F12 OH™ BT HRE
ImEIESR R R BTN SR I AR E A, BT 2—3 2805, BN P s i e
B Y2k A T 0 B B SR A, ARG /I, PU TR TRER T TR S 2R T B 2P IR 2 T SR 20T
e MBI met, HEFEMNIE A DABR M IE, RN MK e b, h T
AN A A B BT O 3E , R AR S I R A T M ROME , FEAR RS 37 HP G 4T P9 B T g
A B, i SRR BT IR T, S E A KK BRI TTESCR R, R, BEX
MR AR AL B B3 T, KR IR R AR —E BRI B R S M T B ML IR, AR R R K
FEEGE R B SE 2 e, ELTTIE SR SR 4 E R B A KoK, sSUBEES R
B, MR R T A KK E , BE B B i R UTIE , MIER B T X — o

1B e A B SR e/ RE GV T, A IR, pH 8—9 M, BNV AARY E/Y
OH™, RN # A E i, EMARFIESRA AT f1 Ca™ RABAIK B 4% Al(OH), f0
Ca(OH),, B TR & B M EREFBITIE. —IR%H, BREX R IE AR R
Bt - Y@ (Schulze-Hardy BRDY, H Pk AlMH MR &L Cat £, BR5ERR Lt
FAE R Catt FREEUTIERIIES Y, ] AlYYY BISCREE, TIEMA AlYTY 8% Catt
¥ ERRIUERN GX PR R LT ERTEERRRRAIEN) .

FRE IR A IRARVER KBS A TTIER R R BRI ETUHENR S W E A8 T
& ARfESE LRI T BT KRR FEF U EM— AN EEEME, FERMEISAFA
TR RS SR AR B B A, SURESRFITTIE R IFAIEDR

ABRAFRREIEREFIER, TEEHTH—AASHXEERNTFIEE IR
RAIE o
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TER BR3P SR B TR — MR ST 25K BEAR S AR B
Bl IRIR T RRAIR B B HL, 6 K, BRI K S R TR HEF TR, R SRE
R R AR AR T, 76 0 S 7 A A P & B B — e R I TR B A, THOTIE
SEETRAERM TR R 0.03—0.05% , ¥ORBIF; LS IIA 6% B HFIE
TRIKIG %5 2 /NI ENFTRE 83 AU LR EEMA A R BIR AR, TUEH
B ATIRAOTR ] , XL IR 0 BRI A T — 2 A B

B PRIRARGE B SR /N ERIE UL VERS R , R0 A N £ i F A ke 2 TR
AEE0 Ca*t s B TR B S R EE 3 A R B AR R R I S A T TR PR [ 5t
2 A MRS L % AT AL P P TS 2E T EAIB 55, B 1A MM P B0 25 4k

BRIy P R 3 B T A AN BRI o, SRR 6 % B AL FRIK ST
VEBE S, HEATHCRR , AL B AT 2T SRR BB 71 i

& £ X #

" [11 Burlew, J. S. (ed.) 1953. Algal culture from laboratory to pilot plant, in Carnegie institution of
Washington Publication 600. pp. 1—357. .

[2] Prat, R. 1942, Studies on Chlorella vulgaris. V. Some properties of the growth inhibitor formed by
Chlorella eells. Amer. Jour. Boz., 29: 142—148.

[3] Prat, R. et al. 1944. Chlorellin, an antibacterial substance from Chlorzlla. Science, 99: 351—352,

(47 #|AT #,1954, M4y, bR, -

[51 Witsch, H. von and R. Harder, 1953. Stoffproduktion durch Gruenalgen un: Diatomeen in Massenku-
ltur in Carnegie iustitution of Washington publication 600, pp. 154—165.

THE ARTIFICIAL PRECIPITATION OF UNICELLULAR
GREEN ALGAE IN MASS CULTURES

Yu Mien-kvan, Hsia I-tsenc, Ly Suanc-HAo, Liu Kun-suan anp Cuau War

(Insuture  of Hydrobiology, Academia Sinica)

SuMMARY

The harvesting of the products in the mass culture of unicellular green algae is one of the most
important procedures in their cultivation, but its problems are not yet completely solved.

In the mass culture of Scenedesmus obliquus we have tried -HCl, KOH, NaOH, Al;(SOy)s;
CaO, and saturated lime-water (Ca(OH)2) as agents for precipitating the algae in cultures, Among
these, HCl, KOH and NaOH are not very effective, and after treatment the algac become yellowish
and precipitate very slowly. On the other hand, treatment with 0.03—0.05% of alum, or with 6.0%
of saturated lime-water, results in the complete precipitation of the algae within 2 hours. It is,
however, of considerable interest, that if we add lime directly to the culture medium, no or very
little effect is observed. Also, the use of vessels of different shapes for when carrying out these
treatments with chemicals, shows some influence on the rate of precipitation of the algae.

Although the mechanisms involved in the precipitation of cultivated algae by saturated
lime-water are not completely known, it remains certain that this method is an effective one, and is

of practical value in the mass culture of algae and their more efficient harvesting.



