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Fig. 3 ML Dunaliella tertiolecta ATCC30929

Table 1 FEEEIMAK

NaCl 29.2
MgCl,-6H,0 1.5

KNO; 1.0
MgSO,+ 7H,0 05
CaCl,+2H,0 0.2
NaHCO; 43x10°
K,HPO, 0.495
KH,PO, 40.8%x10°
FeCly 0.03x10°
EDTA-2Na 7.73x10°
H3BO, 0.61x10°
MnCl,+4H,0 0.023%x10°
ZnS0,+7H,0 0.087 x10°
CuS0,-7H,0 0.06x10°
(NH,)§M070,4*4H,0 0.021x10°
CoCl,*6H,0 0.015 % 10°°
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Table 2 738 51F

Rr R 151
BRI 27.0°C
5 10,000 lux
R 0.33 vwm
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TRERH 250 rpm
pH 7.0
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D.tertiolecta % F\V 7= [l 43 52 O fE B> 1 4% Fig. 5,
6 IZRLTz, ZORERDG E5H R O MR L 03 g K L [R]
FEE DB E CTHDITHL D DOL T, F1 2 d oFEH O
% BEARIZBAFICHEE 52 8o 7o, ABFZECH

W AR N CIE, BRI ERRAOIIE AL | EEARAE
PEMEIZ 0.2 - 0.4 g-dw/L-day T2 o7=, F7-, Bk S Y
Utr—/ VR EE (Gly 1) i3, BRI EE O ANV EL
AIZHEINL 728, B o7V a— Lg% (Gly E)
IR EMHH SR o T2, ZDTENS, HATEI TlIIs A
W CTAR L7V r— 3R iR L7222 &
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BRI T CREREZITAE, Z7VEe— L EGEOE W
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@ ;Dry cell conc.(g/l), B, BIKEHF IV — LR JE
Glyl, A;E5BET 07 Vea— VIRE GIyE

Fig. 6 & miigiEs 27 A2k D.tertiolecta DEE3%

2. MHEMEER D.tertiolecta M FhEFERIEYR
2.1 pH HIENZ&SZEADEYRL

pH HIIZ LD EARDENN Z M FT 57212, flix D
PH SV TEAMADEREE LD %?ﬁ%ﬁoto Z D
B Fig. 7RIz, BUDRLEEE B, HIREE 0.61
o/l DEEFIRITKER(L T N D ZOKIRIRZ BRI pH % 9.5
(2 EREE7-% . PeFEBAG 0 min, 5 min, 10 min #£124%
ELIbDThD, ZOMERHEDNDEINT, T/
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FFTFICT DI ETRMAREEILE DR b,

Time 0 min 0 min 5 min
B (pH7.0) pH 9.5

Fig. 7 pH 9.5 D&M FIZIIT DR DU L B2k
DEEARIEE 0.61 g/L

WIZ, Ffx D pH SAED RO EEIC 5 2 D8I
DNWT, KVFEMICHRFIZI TV, ZORE R % Table 3 127~
L7z, ZOREE pH 27 VA VENZHIE 52 L128b
90% LA LD R AR ERANICENN T | Sk c B
BUFE BRI 13K 15 g/l FRJE L7257,

PLEDOFERDS, pH Hl#12L2 D.tertiolecta M%hR
MBS FIEE THDHZENHALNERY | HER D= L5y
BECUREE A2 WD K0 IRa AR O EE R BN 23 15 C
x5,

Table 3 Fx OWEBEERBID pH &iFI2BT5 D.
tertiolecta O [alIY
BRI pH h/hy BN BEEERERIRE
(g/l) (-) (-) (%) (g/)
8.6 0.04 94.7 14.6
0.61 9.5 0.08 97.3 7.42
10.3 0.20 98.8 3.01
1.25 105 0.08 98.8 15.1

2. 2 pH kBT )EO—LDAEH

WA, LI B E ANy Th o7 e — L
DIFHIZKIET pH DOV TREFEAITV., T O
R4 Fig. 8 lIR LTz, ZORIT, £k % 72 pH THEEEEZETT-
TR D7) — L OIRHIZOWTHARZH DT
b5, KPBHABREOITEE pH 23 11 DL EiZ7e 5 b
TS~ TV — L ORI HETe Z LD B>
Elpotz, ZHUE, BV pH ST T, BRI O M A
ES N7V ea— L7 E OERN R SR L2720
Thbd, 2O, EIRZM A K &L IZEI T 51
%, pH 11 DL T OSME CHRAROEEILEZTOZENE
FLWEEZHND,
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3. EAomit

HAR A DR CRI>TWAEIR - &E(kicks
ray e AbORBEEL THILLAE OB ZIT-o 7,
Fig. 9 (2, AL FEBRICHI A L= A b B AR LT,
DRI a2 e 7K Al (7 V)8
W) 2 ANVINEAL . — ERERIER R 52 iz A1 v
DFEHND, ZO KL, KB —FILIRFERE DRI
T Az B L UIRW e DIZZATHY , F72 O ik -
L ARAMNETHDHDOIT, FFIZE KEOEWERIRIC
WL TUD, Table 4 (ZZ D FEIADMIRE R LT,

Mudar
=
Mechanical
seal Prossure gouge
Safty %
Wielwe valve
=~ Blirrer shaft
viessel
Therma couple

Fig. 9 ji{b SE2BR%k &

Table 4  Fa{ROMAR

K= (%) 76.1

R 63.1
FEEVE (B callg) 4,100

% (%) 51.2

K (%) 5.2

£ (%) 10.8

5% (%) 328
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BARDMLILBR S I DWW TRFTL RS 4% Fig. 10
K O¥ Table 5127~ LTz, ZAUE, MR MESEE D. tertiolecta
ZJFURRE U CHEFRIEEE 3 — 400 rpm., £FFEF 10 min,
i 2 OWLE I LOVE S S FCb EBR AT o 72b D
THD, TORER., 250°C, 50 KJEDFAIE:THEALD AL
EITHZ LIV AR TR 40%D IR TR Y
& (6-7,000 cal/g) 3G HNBZENBALNE R ST,
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<5 W>

INETORERID, KB I OMm S REE R AL
JFAR I E 2 A PEL DD ZENB B e~ 72 (Fig. 11),
Ao ANERTENE, ITIE 58421 sustainable 72—
IR — W PE RS L7209 D, FT- MR E R O F)
FZ DMK T D e 0 AR I X2 i BRTE IR AL #1
R T FNAF —DFEEICLD T RNX —FHAFERE R
BRHNHOH DAY MR HIFFCE D, MERIZLDIREE T
AL TEDOWFFE TSI ROND AN, BEAR O 2hF) A
BIL T i IR N A5y D 43 ORI I EE A3 2<
ARFFED I N TIFEMAFEE HELIZH Db 7,
FFIER I E BN EFE CTEDIEDLHAFT D540
AR b e 2% IFEALEE T A
SHEATEDAV IR BH D, A G IRAL 18 % O 95 B
FERIZBWT, AMERICR DI D —&JFRZ AT
ZLITHELL . ZRER T R R A A~ A A B
WIS DY THE Y AT AR T ALEIZED
NBH1EA5, ZDIH/e BB T x X — - YE L
FERMEDOOEDEL T, RFENEEMICHHTHL
ZHIEL T2 TITET20,

AWFGEDFATIC G 70 | RUAD L2 MRHE R 7 - AR TE
WAz OW %15,

Table5 AT HoOMAR

# K RFE (%) KFE (%) EHE (%) s (%) s e (BEGRAE callg) LR (%)
A 58.4 75 35 14.2 6,600 43.8
B 59.4 7.2 1.4 14.1 6,600 42.6
C 54.6 75 3.8 13.9 6,100 34.2
72721, #EVE : Dulong =
QJ/g)=33.8C(%)+1442( H(%) — O(%)/8 )
ANV ()= A(VER | AmE X 100
R 5 L 3= |
"

BEIRDE & AR A~ ADEIIY

Fig. 11 MRS Z W= A TR AE 7 nt 2
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Acrtificial crude oil production using halotolerant microalgae

Jun-ichi HORIUCHI (Kitami Institute of Technology)

Summary

The origin of petroleum is considered to be “kerogen”, which was formed from sea sediments
including algal biomass under high pressure and at a high temperature. When we think of oil crisis in
future, which will be surely caused by rapid increase of energy consumption accelerated by economic
growth and a population explosion, it is beneficial to examine a possibility of producing crude oil from
renewable resources by a mimetic approach based on a mechanism of natural kerogen generation. In
this study artificial crude oil production from halotolerant microalgae Dunalliela tertiolecta was
investigated. D. tertiolecta was successfully cultivated under high saline condition and accumulated
intracellular glycerol. The cells were effectively harvested from culture broth by increasing pH to around
8.5-10.5. The harvested cells were then thermo-chemically liquefied under the conditions of 250°C and
50 kg/cm?, which generated crude oil-like product with a calorific value of 6-7,000 cal/g.

Photobioreactor for algal Cell harvesting by pH regulation Crude oil-like product generated by
biomass production thermal treatment of algal biomass

Artificial crude oil production from halotolerant microalgae
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