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Sample sources

Operating conditions

Extracted bioactive compounds

Botryococcus braunii 40 oC; 30.0 MPa Hydrocarbons

Chlorella vulgaris 40 oC; 30.0 MPa Carotenoid

Chlorella vulgaris 40 oC; 30.0 MPa Antioxidants, carotenoids, fatty acids
Crypthecodininm cobnii 40 — 50 oC; 20.0 — 30.0 MPa Omega—3 fatty acid

Dunaliella salina 9—450C; 18.3 — 43.7 MPa B—Carotene

Dunaliella salina 40 — 60 oC; 10.0 = 50.0 MPa Carotenoids, Chlorophyll
Haematococcus pluvialis 40 — 90 oC; 30.0 — 64.0 MPa Astaxanthin

Nannochloropsis gaditana 40 — 60 oC; 10.0 — 50.0 MPa Carotenoids

Nannochloropsis sp.

40 — 55 oC; 40.0 — 70.0 MPa

Polyunsatured fatty acids

Scenedesmus almeriensis

32 — 60 oC; 20.0 — 60.0 MPa

B—carotene, Lutein

Spirnlina maxima

20 =70 0C; 10.0 — 18.0 MPa

Fatty acids and carotenoids

Synechococeus sp. 40 — 60 oC; 10.0 — 50.0 MPa B—carotene, zeaxanthin, Chlorophyll
Synechococcus sp. 50 — 60 oC; 35.8 — 50.0 MPa B—carotene

Spirulina platensis 55—750C; 22.0 — 32.0 MPa Antioxidants

Spirulina platensis 53 0C; 48.7 MPa Chlorophyll a

Spirnlina 40 oC; 31.6 — 48.4 MPa y—linolenic acid

Spirulina platensis 35-830C; 7.9 —36.1 MPa Vitamin E

Spirulina maxima 50 — 60 oC; 10.0 — 35.0 MPa y—linolenic acid

Haematococeus pluvialis, 60 oC; 30.0 MPa Carotenoids

Arthrospira maxima

Chlorella pyrenoidosa 32 0C; 40.0 MPa Antioxidants, Carotenoids

Spirnlina pacifica 40 — 80 oC; 15.0 — 35.0 MPa Carotenoids, $—carotene, —
cryptoxanthin, Zeaxanthin

Chlorella pyrenoidosa 50 oC, 25.0 MPa Antioxidants, Carotenoids
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PG CHltR & Bda LTz, ZDFE, eThekwini BIRBUFD/L—/UITHE-> T, EEARICEE D> HHEH
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Bl LRI OBADTZD ORE OHFHER 72 & MBS AT 5 FEhi L7z,
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FRZBWTOKE BN DEES N, OB, 2017 F£EOHFZE-EE 2 THB L7 389, DME 12 X
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T &z, BERE IR D K~DEE DME %[BT 2 B IR E AR S Tnenas,
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F—HRBITHE AR CH D, £z, FEROFERARFORE 7 = — X TH, BIEICE L O 7
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PYERLL7-7200 TH O | A 30L BURD A 7 — L CIatt R CHID THE T2 b0 Th 5, B
R EDOFREFHIOWTIL, 2017 A TR RFRHEHE LR 2R L,

PID (TR K 212, ZE@EIXiR(k DME Ot (P 1 DO/® DME Storage tank), #&{t. DME
RS DR 7 (P 1 DOREFO Feed pump) . #&{k DME 1T X - THHEED & ME 2 it %
s (P 1 DOFMIlOFR~EZFY O Extraction vessel), DME Z &3¢ A #855#128 (P 1D
O Tl HF e~ O Evaporator). 2% L7~ DME T A0 EEHET A2 0838xc#iss (P 1 DOEE
@ Condenser) NN —T %I A & 72> TV 5, Extraction vessel & Evaporator 3.
KGEVCTIRAKZRET 28654 (P I DO O Solar hot water panel) & KFGENEK % AT
HR% (P 1DHOATO® Hot water tank) &iEfE I TS, Hot water tank |[ZIZEXE —4
— NS AL TVD, ZHUTHRRERNC I HBROBRIC, WRSLEMENC X 2 ka8 0 1K
TEHIT-DOTH D,

30L DfHIAEIZ K ST 80% DTGB A A 10kg I E A M B L T 0 7 APl T+ 2 L %
FELTRY ., TOBRIKLEL 725 DME % 148. 9L (=94. Tkg) 12725 L& 2T 5, wED
PR T, KN THRA L DME CThHiti S AR T, AR SERICHi &N 5 Z LB L TV D,
TR D& A BN EERE B T 30%D %A%, 94. Tkg/h DLy A F /Lo —F LT 0. 6kg/h DM
DI TE 2,

Z DAk, DME % 1 BRI TR S 51203 10. 5kW OFRFEIEE L 30°C—40°C~DHEANLIETH
Do AEEBEICHSET 5 KGRURARE2=> F (V—VU Y& O HIE, 0.322KF/m2 THDHDT,

B 4-4  foiEEmAE T HARE oS (B & 5T 2> 5 D)
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KEGFER KRG = MOHMIL 32. 6m* LB & 720 | BIRN 2 A CAREZIA 2 Z L 2R LT,

7k, HIER RS 1 OO HUAL R FE I BB ST~ 2 KBGO F &2 £ 3 KB EEIE 1. 366kW/m2 T
HV . WROEEOIEFTITPIFRNC 1. 059kW/m2, &1L 0. 538kW/m2 75 Mz 77352 1T B B (LR
THD, EICKEGEEAKIFO = L X —hRIL 40~60%Th VD, KEEOEE % %8 L TREER
KEREMET CTRETDHZE B EET D L, 0.322kW/m2 OIEITZ Y e ERETH D,

AR7vavxr hClE, BIHOBEFEFTOMARIRIE) D, RE TX 2 EEICHKRH 50T, BLE
(213 32, 6m2 OKRPGERKEGE 2=y FO—& (12n* F2E) ZRE L. KV 2mihREx e —4
—IZ XD INETHIB) L T BURAIIC TOCRRE D KIGEUR K Z = (VX =i T HRa 7 hox%
UM HERT 5, ZDOKEEIE/K T Extraction vessel & Evaporator MHIE &4 5, Condenser
X, WHKZHLTEE (P I DHO EFOHFRIZAIET S Cooling tower) LEFESLTERY .,

WBHIK T DME T AR EEET 5, #EfE L 72t DME [ZFOMTREEICE L L CHAH SN S,

2018 A= FE L IO MR il i O BUEZ D | X 4-4 12" T L 5 1T 2018 FRICASE B O REL
FET L. Jekdi@ v 2019 4F 1 BiCm 7 7 U A 3ERIE & — 0 TRRFZOMEHEICH LT, HART
ARAETE ORI 2 FE N L7, 2019 42 5 ABIE, M7 7 U A IEHE 2 — N UAZEIE L TR E
MET LTWD, 2019 4 6 HITHfT L9 & 3iEls, 72 b NSEEII AT 7 U 7 3R E 4 — v
TARRFEOW RS Zx L TEMT 5,

I BEFE RN EEE & U CE&EE L 7= Decanter centrifuge 12DV CatBA3 5, Decanter centrifuge
& LT, BlZIZHESN D Flottbek t, Alfalaval £k, Westfalia #EAMIRFEL TV D & DD, HGHIHEA
I LS TRy, 2D X —%A7 Decanter centrifuge TH Y FRD X 9 piEi&Ew2 A L T
Do THHOIEE T, MHIEEEE (X 4-5 F1 solid) A4k & I ALED, /3B (X 4-5 D effluent)
L0 BEOFLITITN, Z DI, AT L 5 T decanter OAMEMBIZIME S U7 PoEE % |
R OEBICAT TR U 2 —TREHITLERNH L OO, lEEFITHI 7 mBEORE S
ThHhorDT, A7 U a—ITh|o8MNT 2 HFATIFEEIMNPEH TE 20,

ZTK LT, B IENNRFFF A A9 5 BDN Decanter centrifuge &, X 4-6 DL 7> TN 5,
folsetE (B4 4-6 O Algae) Zik & HILED, rHEK (4 4-6 @ effluent) OHEHNZE XV &4+
ARV o TS, ZDHIZ, A7V a—THREM IR THHBHRIS D230 )T, M
EEAM UM L CHENTE 5,

;s

Feed

Solids Rotation

v

can not be conveyed

Effluent

4-5 —f%H97¢ Decanter centrifuge DA

[ 7Rk 30 H Sk 53] [190531]



Rotation

e

Concentrated Effluent
Algae

Feed

4-6 M T2 BDN Decanter centrifuge DA%

F I ARLE B a2 PR T X A RIE R B D, I HIT, FRNCERERZ VTS
FHAPHE CE Do THE =31 — [ TIRMETR OB E OB 2K D FMATRIC K & <IRFF L. I
HIEEEE 2 BEEE A T 1/10 ORBEICIRME CTZ AUE. R L 72 oSt O R R © W — L ¥ —
1% 1/10 ~ L BIBIZHA T&E 2,

FIASEE L, BRICERNA ORAEEE 2 K ER R L TRl L TO DRI ST, EBE)
LTeFERBRH Y, A A T F o ABUZHONWTHFERICHE 5 Z & bEd LT,

[FEEE O FE Ay 71, Hekm 7] 31006, K O R KALERRES) Tton/h TH D, BEITE
2T w0, BERIR OB O Bl b/ EE 2 ke L T\ 5, BIRERTIE. B7K3E 85~89%
OMHBEFENEUL TV D (K 4-8), ZOEKRIE, MlEEIC AN Th D, ik DME
VAL, B7KEE 80~90% DA EEIZ I M T X 2 O T, M ARl 2E B ~ DB AITIIR &
7RRREIT G, LA L7235 DME ORI A& A KT 2121%, BT 2 M ERE O 5 K R O AR
INEHETH DO T, ISR K > THHIEEE S KD 80%FLE ~D K% B 57,
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F 72, 300ton HrEEh & [EINEEE ) HHEH S D 0 BER OTGHIEE O IR E % DUT 23T Cd
V. ZOMEHTHERD D AHIBEE O RIENR & 8272 5,

FEEH 1 OFERNG, BEliEE O 300ton BT I 1T 2 IR EIIIRIL 1600ppm TH Y | JHflE
DEFREIL 3% THD Z LDV LTS, B Tton/h, .00 /) 15006 (2351 2 [FI2EE O
DB E O E = XL — 2 3.93kW THDHD T, ZEMEE 0.369, HIFEORAEEE
33.8MJ/kg. THHIBEFADEIN % a(kg/kg) LIET D & —IRT R/ F— G CHEHESE O AR
DIRAEED 33.8/a (%) DT H/LF—T, HHIEHEZ[EINTE 5 RIALTH D, ZNLS DSt
& LTI, AUELEEE Tton/h, =071 21006 (2331F 5 [RI2EE O Doy B E O W = R L X —8
5.20kW Th V| FEEICEHET S &, MMEEOMIEORAEED 44.7/a (%) D= /LF—TH
INTEDLRIAHZTH D, a OIEIEF — 2 TRRFEPBITH Cldd 508, RZEE»OHEHSLD
YRR OAIX K 4-9 DL DI LN LD BIER a OfEIE 1SV EHER LT D,
33.8/a X° 44.7/a (%) LW\ o fHIL, FEEEOIZ 0 T ARy 7 LRBRE L VDO AE T A K
DOFERDHMEEE ISR L 54.5%E FENEVETH Y . 2T WFERD S S5 iR
BWEHIREL TV D, A% BEIGE S HE = VX —|28 B U CEE OEIRSE & ot 5.

>
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6)  BRRMF 5 (AL - MEERER LB A OAIL O 7= d O L S
BT =T F (V=5 BRIGERY PR

OWFZEEE 5 O Y WIOFHE (ARFHE) (2R 2 M5B DR O ERCRIL & A 37 b

2018 HEEDOWETIZ, A7 Y27 MIBITAEDXAET /UEEICYST-0 ., B7 7 ) hHfmEO
S FIRBHVERE & BT BRSO AT O 2 & T, A7 0V =7 MBI 2 EE/ A A REHVERE &
WRICBITDHIRRA T 4 FEVRTERALNITHZ EE LT,

IEA2017) 7 E DAHIERHZ XU, 7 7 U I DA A x B—H4EG 13 2014 FICHERTRED X
X =N 648 P THY | ZTDRINTHAA FZRILFT =N 98.6%% 5D 5, —IRTFNLX—HEIZED
HALABREL = 2L X —DFIE T 1990 4025 2010 2T THEI L7 b DD, 2010 FLARRILFF OV A
AT X =D =T Tz TV 5,

K 51 I1EMET 7 U A DFIp A FPREVERE & B RIZBET 2BORAZ £ L D7 b D723, 2007 FI2/3 A
FPRBIPE SE A~ DB A 0G0 A /U TENA A PREIPE RIS (IBS) ZI1X U, BAEFRET R X —HEED
BRIZHENT 72 2011 EOFAMRET XX — ML B A SR 7 10 77 A (REIPPP) O — R EEBUR
77 v ar7 7y (IPAP) THARRET FILX — 6 OAIGRES /A A FEE ~ O ik i B0
HERBBURZRY £ L7z, F7. 2014 FFTIFT A AREVEFER ~MREA B EEME D 15%DIN4E % RAE
THRMEERTT D7 E, M7 7V DB TS, AREVERER O 2 2 MAH BT @IS S
FIZD ANONTID Z EDbhoT,

#£5-1 T 7V HHFEO T2 REHEE & B D BOR

Date Main Policies Contents e.t.c.

Policy framework to stimulate a biofuels industry in South
Africa (DME, 2007)
Public procurement programme of onshore wind, solar PV,

Dec, 2007 |the Industrial Biofuels Strategy (IBS)

the Renewable Energy Independent . o )
Mar, 2011 solar thermal, biomass solid, biogas, landfill gas and small
Power Producer Programme (REIPPP)
hydro plants

. ) ) . Revitalizing Politic Plan of Biofuel industry such as
the first Industrial Policy Action Plan . . . .
Mar, 2011 (IPAP) mandatory blending and a price support incentive
mechanism for biofuels producers

Jan. 2014 the Draft Position Paper on the South  |proposing an incentive of a guaranteed return on assets
an,

African Biofuels Regulatory Framework [(ROA) of 15% for biofuels manufacturers

(Hi#1) International Energy Agency (IEA) (2017) IEA Bioenergy Countries’ Report-Bioenergy
Policies and Status of Implementation, IEA website

(https://www.ieabioenergy.com/wp-content/uploads/2016/09/iea-bioenergy-countries-report-13-01-20
17.pdD % & LIZEHVERL,

T H A AREBEE OFR 2 I B BOR O L H Y . 2010 FELIE R = 2L — G121 58
A FERELD S = 7 1F 2010 FED 9.2%70>5 2013 4ED 10.9% & D> T 03723 I L CTnvb (IEA,2017),
F 7o, S AREHE E 1T 2010 FELABERSISIZHEIM L TH Y (USEIA website) . FA7T 7 U D3 A AR
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THIIIER L 22oH 2Bk TH D, —FH T, A FBREMIER IR A9IZ 2014 4ELIFE 2018 4R Tk
i TédH Y (USDoE website) , ¥ KIZER L TR FATIHIERICTHF S L TWD LB LRI,
BTSN kT 2 72 O3 A ARBIO MM EZ e 5 Z & FRAbai) - BRI e fife rT6E
M (KUEZE B ORI E T 2 RSB TRURBRC T KBRS O KB UGS L BREOAZFIAE & L TOREE.
BEEORIMIIRRFE R, IR COREMAIH e EOHER) ZRIECE LDV EEL 2D LERL
77

F72. 2018 FEEDOHIZETIE, A ARV LT 7V ~ v b ERAWAEEEYICET DTS
BEODOMIEE LT, AV vy=/ M CHREINDIUSESE, 2D E VR A FEE S LD ELE &
UAZIZB LTt L7z, WASHEIE I XVER D D Offiim A B U725 2 T (DPIEE kD S oA A%
BHRYE - G, 25N, Q7 7 vy b EAWIS AR EREE S OB - 4G, DL E TS ORE IR
HT&D, £/, TORNPTOMELEE LT E L TOBRMINMIEIC X 28EMFIE, {baREREE o
ik & W o T2 BREE R CTOMR, KLFIZB T L KELERENEZDBND, —HFTEVRA DY 27
ELT, AEaX hoES, AEEOYR S MEWE EOARTHEEME, REBROZ e, i GE,
LEMKS 72 EOMBERPZET biLd, 20T, AIMlE 2 I3 25 D2 SE AT O Fog it & BREE~
DOEEE WD Z &2/ Db, Tt 5128, A7 n Yoy MBI 2INGEHE S 5 ONTEE SN D HEEE -
YA EETH D,

<YRARE> ARRTLYR> KYRD>

e SN ST I{E{E - BORM DEEE
1 B eamnEy () meanons:
Km\ £ B o JKALIE cHETOERDLREM

-

p
. - BT 2RE- i =
7)) -vk®D ‘ - LEAE
. EEHIHE~NDEER P ZlO O g
L AE-ER CIRiEE S ‘l'bimfg%ahkmﬂi
—

EIR:OEIIES “REDDRTEM
.+ CO2HIRME HE
e KG-THEREHR (1%7K1:§éﬁb

=22 s~
- EXDEANIE
51 A7aTxr MBI HPEEER O NEIN AR - U A7 g
(HHHR) JEE1ERL,

2018 FEEDMFFETIL, NAABE RO NNIT 7 U~y MEFEIZRE LT, AFEI A RNEXRT 4 v b
[ZOWTHIIEA U R=bDET Y 72TV BARRZ2 8 IS LI IE, S 6123 R X Lo
UR7 LRIENFREI 6T LT, FRZEAEEICHOW IO BEA A & o Am & NS i C OB
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POl A D 7=,

2019 FLEDOWFIRIX, NA AREe B NZT 7Y > MZoW T, BF - ESEEO 58T, 725N
TGO Z2 1D, EVRRAET AOMEEZED S, FFo, s E LTHIMIHEZ &0 X 5 IIZAIH
THMERTT D7D, NAFTBRERONCT 7~y hOFEEFICESTORRT ¢ b ENEHE
ZAaAANEIKEEHREL, Va2 b—va U REIT->729 2T, EVRAET LVOMEL BIET,

OWIZEREH 5 DB 7 2 H—r3— h ~D MR ORI
ML,

QWFFE-EHE 5 O 4P TIIE STV ed o 7= 5 7= 78 B
ML,

@OHFFE-ER 5 DIFZED R BV (BE)

BREEHINE xR 2L, AR EIET 2 720100E, Bt ORI (BOR - Blfilk L2 5T) 1[c6b
HIEEVRRAETVOMEL EVRREDDE(E MBI LETH S, FJEE 5 Tl M7 7
U 1 IERENC I T D EEANA AR EEE R R EFRIEE AW T 7 s vy MEEE VXA, BLWY
ETNHEHANZE VR RAIOWT, TG R O OICEOR « HElOREZITH> 2L T, EVRAET IV
DIEZIT 9, £z, EENBRICEA L TH@E LIEMTEL DOROAF L0 I A~ v FITHONTHM
PEZATV, EEANMERICET D37 0 77 LORE L BURES % BIE T,

OWFFEREH 5 OFFRER L (B5)

EVRAET VO YT2 > T, ARDERRESEFHZ Y —4 L TRREE VR A DOMIBFEE 77
Bri7eo 2T, M7 70 BEMEORRESR & © VR ADBURO G EITH, £DH 2T, AVrVx
7 OFANH) « AT L U A7 O L ATV, BV R AET IV E LTRRERER O %
179, M7 7 U I EFE O A AREITS: & GRRETGICET 27 — 2 2 INE, & T, 18
M AR L7z 9 2T, i o a2 FERICET 2 F a4 HERT - FURITRY: - DUT » ARC 72 &
KT Yx 7 FORGEA 3= L OIFRILH 2TV, BRI E R AET LVORGEIT I,

FEENMBRHICEAL T, A7 vy MO BRI EMEE, aFEIIMITT-BEZXF 2L/ T 572012
YRT vz (1) (2) &KL, BA - §7 7 U A FERTT OZEERT, Hifn - REN - 4
7R A haIA L, EHIHEICE W THEE Y R7 v 7 2IEHT 2R EE2TV, DI A~y F
ERODDIZDOIET v 7T KEEifid 5,
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O. 8%o7uy=zs "oODHE, BIXORREZEROREL (L)

2000 4E 9 AlZ=a2—a—7 CRMESNZEHEIL =7 A Iy hCERIRSN T E#OIL =7 AT — L TR
SN2, HIERBUR OFEE AR T 572912, BARIZZOENT-HIN CEIRT 222 BIEL Q0D £
OHIERFFFLOFRBL 1T, PSR L2 N RS, HIERIERE L3t R4 Chh 5, HIERIRIE(LX R DIV T, 2015
fF COP21 Tl nifligE FiThe<. 2020 FELAREDOFT LU MEIZ (L RO 03, Fim i, /Ui E D B
RETz, A 196 HEOE - HUIEA 3~ TOREZDR A AHNRA K R D013 TTHD, BRF-EIC
BAL i, et o 7 7V A L E TS 222 R TV =R B RESERBBER R EV, 51T, TFED
FRFF R BIZLVER RO =R — R R EKRREDBEAN 725 TND,

AARDENT T, fERTANE L Z—T2 o7 RS CTONSAAREIO L RE . R bR FOFEEL, fkik
FHEEEIOAFEIC LD T a7 4o e BTV E T AL D L FEA L 29 2 LA X9 [E R 2L [F]
W Chsd, TAMIEEZ 2 A M er X —b7a 7 v heuv X —2 T3 L L0, HERIBRE L3
RELTONS FRBHERENATRRIZZ2 5 Z &%, BART 7 U H72 E O EE O OEMRRIZK
T<{HMTZ S,

NA FREVEREIC B W T, I KOMBEIF = RV - TH D, A ARELE LR TE 5= x
LX—=T 0 G A FREVEETHE T TR AT —RNELNGE, BT R =D A MR AF
BREFD 2 2 MRS D Z L2705, BURTIE, HE T XL —2MbaREHHR T, ZOHEE =X
LR —BENEBEEORARE FRELET) O T EFTHDHD T, WMIRAT AR H Sk D BHZ
EEBRED T 1500 Bk & 72D, TS SA ARELD 2 2 S REWIRJE 2R K T 5 DT, =%
NI ZEZBEETICHEIC T X MEIZT 2BV RO TH | RFEN/ 2 X MEOMEE RS 5
ZLIETERY, £, BHEEIT I 0T ) A ROEREMIMIEORIFEM E AR T DHENDH Y |
TRENE & IS L RIC OB CE IR, huT A NAEETEENREZH T RN, A
Bla g cx bRt H 5,

Flo BANIAIZEEBEL Qe ofz I ERED DO MR RE IS A L= T 7 U~ MIRL T,
F 77V A I F0[E eThekwini BIREUFS° ARC OHARFA FAELL EIZE, EHIZIE, fHEE OB # Mt T
AKAFRG D NEBIZER B STV D ZEBHY | AR 2 OB EEEFR 72T T, TARLERG ) HHEH
INDH FAKRIGRS . RKER—FRNITEALL TEEHMET 28057t T AT T H AT Tnd, 22Tl kb
AF N T—T A BT, K70 2/ M BA T DRIOMFFEIZ T, FARIBIROBASCH AT 252 LAV
BLTRY, ZOBiK iR T AKGIRE AT 7~y o BUEICH BB TE 5L HD,

FeRD T F R —I K L ARD Y E BB LIZHOWT, 77U HFEOE T (B 212, B ARDORGEE
B O T A OEUFBIRE 72 S IR B L CHER RIED I /120, 72, TICAD TORE/RR,
B 77Ut a A T2 AARMRELOEHEELZ RS BIHIC BT AR FIEARIALI2NEB 2 T0D,

[k 30 45 F2hE a5 2] [190531]



. EBRERAIEER LORELE ZNZRRT D72DDOIR, R E (2B)

V. #2EE FERREOHSET) (AF)

(1) Ff S e B 451l
WFZERER 3ICRHE LC, 7 7 U B 3LFE ARC TIX, 727 U ~ v b &AW EBEM OF LA i
M 7235 R A T O 72D, TA N T 4 — IV RERDEMEZRE L=, £7-. 77U~y FORIE
MO REFEDD DT D FHIRRE LT, SR & L TBEBEEOREZEAL TWRWnWT 7
U~y hEER LT, 2NE BARNLM T 7 U B REICHERE L, T OZREZHIR Lz, ZOfE,
T RNUTIZBTD hUEuavOAEBICHLNREEDREN RO,
Flo, BT 7Y B HMEIC TS ER LW REMEOAARBELEML T, 77U~y bO
7 7 U AEFENTORFBIZET CTHAZEHF L T T 500, 4 ik L T\ 2B ©
BHD,

X ARCOMEAETAHFL RN TOEBICTT 7 U~y b (B ER R 0%)
ZHAWERNUEC o ORERN £ 77V~ MEY F: TV~ y NEL

[ 8V SR i1 11Y0631]



(2) #Ex 328 T i) 72 B D R

WFZEERE S TIER T A BRE E VR AT VT A A R v 7 X7 7 ) adefEICwE L
TR RAETNVOREBEITIFHE TH D, ZNETICET 7 U HHERmEMA 3 —EeET L, Bl
TEFEGETZED TND N RT v Z7IZOWT, 5% bEBGT 2D T, BfEridEy — N BIRBUT
(eThekwini HIRBUR) (2fit5 L CrER S ICmT CTIERT 5,

F7-. 2019 4 8 HICHEIE TR D TICAD TO 7 — A BEAIC L 5, fAFFE ~D PR, 2019 4E 10 H
\Z eThekwini BYRBUFIC THMLD . B 7 7 U B ENORBEIRBUN OKUBEARE DS/ TO, L
R7E—NETFTELCND, o, T 7 VBT H LD BARDREREEEL DT/
U~y MERIZOW T #EEED TV D,

V. BROF LB 2omE (AB)

Bl EopR & LT, ik DME & Wz filitiE a2 v, s O RAEE D 19.9%D1H
B XX —T, WIEZHIH T 2 RIALDH Lie, £/, BEREIIZIBW TS 54.5%FE D1H
BT RLX —TEEA EICE , FICEEAZEATIIL, 2 OEIXEIERTE 2 ATRetEs R &
iz, OF V| BB ORARE LV DR VHE = RV — T, MllEEE ORI & AR H 21T
25,

ZORERI T NOZEERT ZENTENL, IR THO TZRF =N T T 2D
REC, RED O EEITHANESED b O FPREHVEREICONWT, ZORREMELRT I ENTE D,
AR O NS A APREEELE B ST DLRT v L ED TN D,

ZHENPLDORT Y 2 hA~OHIFRFZE LT, AROT LB ADMN EICFHET 5720, KT
2yl MDA THEZNEEZTND,

VI. ERHERSE [BrERm~HEOLHH] (&)

VI. RAERE [FHREBG~BAEO2WIM] (GEAR)

VI ZDft GE2BR)

LUk

[k 30 45 F2hE a5 2] [190531]



VI RRERE
(M RXEXRF(AERB~REOEHR] (25

OREHX AFEARRF—LLOHAE)

< RERE = 5 e o
- < - = . N o3 < | EREE/ ; HRBEGDHNILALEE~DBELLE .
FE EER WA BEHEL HRESRBRELH-—BhYDR—T DOIa—F < /in press e BA — | —HRED ¢4
EREOR| e | BETAERROBE. OISR,
BXE 0%
SHERE 0 #
StEpE 0 #
o ABIF RETHVNEX 0 #
QEE#HX (LFEDLUSN) 5
e s " S (4 s .| EmE/ S BREE DT ILANLEEADBREL .
FE EER WA BEHEL HRESRBRELH-—BhYDR—T DOIa—F < /in press e BA — | —HRED ¢4
EREOR| e | BETAERROBE. OISR,
Guldhe, A., Kumari, S., Ramanna, L., Ramsundar, P., Singh, P., Rawat, I. and 10.1016/ije
Bux, F., Prospects recent advancements and challenges different wastewater | " 14 = .
2017 ) L . nvman.201 |EFE:E RREF
streams for microalgal cultivation. Journal of Environmental Management. 7.08.012
203 200-315 (2017) o
" . s . 10.4186/¢j.
Siti Machmudah, Wahyudiono, Hideki Kanda, Motonobu Goto, Supercritical =y
2018 Fluids Extraction of Valuable Compounds from Algae, 22(5) 13-30, (2018) §018‘22'5‘1 EpEE RRH
Ansari, F. A, Gupta, S. K., Nasr, M., Rawat, I. & Bux, F. Evaluation of various 10.1016/jjc
cell drying and disruption techniques for sustainable metabolic extractions N : =y
2018 from microalgae grown in wastewater: A multivariate approach. Journal of :')52;)6(350184 e RERF
Cleaner Production, 182, 634-643.(2018) i
Gupta, S. K., Kumar, N. M., Guldhe, A., Ansari, F. A., Rawat, L, Nasr, M. & Bux, 10.1016/j.e
F. Wastewater to biofuels: Comprehensive evaluation of various flocculants | ) = .
2018 on biochemical composition and yield of microalgae, Ecological Engineering (Z)c:‘leonogs.zow EpES RRF
117, 62-68. (2018). o
Guldhe, A., Kumari, S., Ramanna, L., Ramsundar, P., Singh, P., Rawat, I. and 10.1016/i
2018 Bux, F., Prospfects recent édvalncements and challlenges different wastewater nv‘manZ(J)-ie EpEs HEFE
streams for microalgal cultivation, Journal of Environmental Management. 708012
203, 299-315 (2017) .
 BXE 5
55ENE 0 4
55 EmgE 5 #
BT ARETHNGRX 0
QZEDMDEEY HFERMRF—LLEDHE) (#ER. EELL)
= s s 2 wippmo | FEA
FE EEB AN IBEELERERESE & /in press $4E0EIE
/accepted® Al
2017 M.Nishimura,S.Watanabe,H.Kanda,M.Yoshida,S.0.Agyeman, REH
S.Yamada“Handbook 1 of SATREPS Project (Original Ver.)”, 44pages ’
M.Nishimura,S.Watanabe,H.Kanda,M.Yoshida,S.0.Agyeman, S.Yamada,
2017(1.Rawat, A.D.Nciizah, T.C.Kasie, “"Handbook 1 of SATREPS Project (Revised RRF
Ver.)”, 64pages, 2017498
ZEME 2
BT RETHRNEEY 0 4
@FZDIDEEY (EEUUS) (R, BELL)
s s - ~ ) RR .
F£E EERHNA BHER HIREERSHIEILOH—BHLYDR—D B /in press [EEE 31:)
e /accepted D ]
sor6| FREEHE, SR S P SR RNE, SERE1 28 ERABRI -~ -
& BB EK MR S0 AR AT, 2016118, O—T LA —HikR = ‘
Book chapter*: Rawat, I., Gupta, SK., Shriwastav, A., Singh, P, Kumari, S and
Bux, F. Microalgae applications in wastewater treatment in: Algal =
2016 Biotechnology: Products and Processes. Editors Faizal Bux and Yusuf Chisti, 5 RRH
Springer London. ISBN:978-3-319-12333. Pages 249-268 (2016)
HEERE, BETE BRIEDAFILI—TIVIZKSMMEEN SO HAEH - +
20184y 3 BEFETR. 42(2) 43-48, 201743 5 ik RERE
FEENE, MEEEORIMEDREERIE S AF IV I—TIVIZL D mEEH - +
201811 pmimETm  54(11) 43-48., 2018 s REE
S.Watanabe”Biofuel Production and Diffusion toward Sustainability:Case of
2018|South Africa” T BARERFME —ESRRXEH-E X RARME — 1515 s accepted
=.p.61-71
T 5
DFATRETRVNEEY 0 #
O Ea—RAPMAFKENY=aTILE
FE | BEI—RBEC—RBH. NR. SMERS) . FERERET EH BISLI-T+ AR =27 LA WEER
2016 A7 IVAEMEH I 3— R — M —DBRBEDHRRAETILICETHHHE( SATREPS Handbook 1

Elx5A)




VI. RRRERE

(2)F2ER(ARFR~REDOEHM] (LAFH)

OEES

R AFEMRRETF—LLER) ERSBRRRVIELCENFSER)

=y
=P/ _ _ AR
F£E DR FREREFTR). 21V 224, 5. ABF /OSSR
& /HERE—SE D
Qingxin Zheng (Nagoya Univ.), Wahyudiono, Motonobu.Goto, Ismail Rawat (DUT), Faizal Bux (DUT),
Hideki Kanda
2018 |ERZE Lipid Extraction From Wet Microalgae By Liquefied Dimethyl Ether AFERRK
The 7th Asia—Oceania Conference on Green and Sustainable Chemistry (AOC7-GSC), Singapore
2018/11/19-21
BEAEE 0 #
OEEHx 14
RRA—FFK 0
QFELHER (RO (EEKERRRUVFIELENZESER) _
—_— - - BEAR
FE DR FRREFTR). 21V 224, 5. AEF /OEEF K
- /TRRB—FEFRD F
fE I (BHEAF) . EFMAM. & LR, /DI EHE, MR, FEFIL5A, Wahyudiono, # BT
2016 ERZEE B, MEEREICLHHEDORIEDMEMEHEET O EZRLRNBYICHT DR ~DERA. 7Bl OBEFRK
=. BARKE, 2016/5/27
w016 | mpme |[HE ZEEEEAE) . AIELOMELE OBERAEAL MG RFFA, P TERIAM N
= | BTOERSHEHRRAR. ZEVI U A—BOEE, 2016/7/2 RITRRSR
Hideki Kanda (Nagoya University), Energy—saving extraction of lipids from wet microalgae by low—
2016 EEZE4% |boiling solvent, 11th International Marine Biotechnology Conference, Hyatt Regency Hotel , Baltimore, BEEE
USA, 2016/8/30
HE B (B EBAY) . BIEUAT LT LIS SRERED OIS | SRR 2T -
2L A ~ R ] - 73 =3
2016 | BENFR xmsgme iAmIEHE A, 2016/10/11 BisHR
Kazuya Murakami (Nagoya University), Rintaro Hoshino, Wahyudiono, Hideki Kanda, Motonobu Goto,
«s A |Lipid extraction from wet diatom by liquefied dimethyl ether, 1st International Conference on o _
2016 EFRF= Bioresource Technology for Bioenergy, Bioproducts & Environmental Sustainability, 23-26 Oct. 2016 RRAS—FR
Sitges, nr Barcelona, Spain
Rintaro Hoshino, Wahyudiono (Nagoya University), Hideki Kanda, Motonobu Goto, Lipid extraction from
2016 s wet microalgae as biofuel resources by liquefied dimethyl ether, The third International Seminar on OEHE
TR Fundamental and Application of Chemical Engineering ISFACHE) 2016, 2016/11/2-3, Surabaya, =
Indonesia
2016 ER=e A E(REPERP)RIDIZE T HRMAREE DRAET LIS OV TR ERITRRME £ NeEsE
= |TMOTHHE (2016411 B 18H ., EEEBEAISEANE L) =
Satoshi Watanabe(Suzuka University)“Possibilities of Environmental Technology Transfer toward
2016 ER=s Newly Industrializing Countries on the International Climate Policy Scheme: Case Study of Clean OE#E
= Development Mechanism to South Africa” EIfSRRFESFE27REE KRS (2016511826278 . L5 =
KE)
WHHFIELITIEXRFEICRESBEMAORE: 7IUNIHE T HREERE ITICAD VIT+ _
2016 EfFEs D—T‘yjlilﬂi'u*—f:/‘/?k?rbixﬁ")’?'H_JGDT#_.@%EI’FTEEF#J%I:I'EJHT:E#)\H’%EJZJIEW%E%%%%-%E BiFEE
BREFIHE. RFERMIREEEERE, 7R, 2017/2/23
Shoko Yamada (Nagoya University), Z5Ez%:E DUTRUSSAQAN X T BT —4S 3y [Transitions
2016 FER%4 |between education and training institutions and the workplace: the efficacy of training for BisEE
employment J% —/\> 2016/12/14
s  |BRETEEETERERR) . KIEDMEZALSHE FEDRFTEIM . DMES VRT L2017, #ikE P
2016 IEIW%K %ﬁ‘é: 2017/3/13 %ﬁuglﬁﬁ
SiawOnwona—-Agyeman (TUAT), Richard AnsongOmari, Naomi Horiuchi, And Yoshiko Kawabata,
2016 ER%4  |Evaluating the Mulching Effectiveness of Wood Chips in Field Grown Blueberry, The 11th Asia Pacific ABEHX
Conference on Sustainable Energy & Environmental Technologies, Bihar, India, 2017/3/7
w017 | mree BB BEGEEEXS) . BIESAFAT—TLERAV M- B TE, AAMBEREONEN | e
TE|#mEs. AWAE. 2017/5/27 L
w017 | Ereme |[ENEGEZEAL). E8EGEXT). ‘ N
= BEREBOLOODECHIRET IV, BABMFRE2IEREIFREIURIY L, 2017/7/11 IR
2017 Epssss Shoko Yamada “Nagoya University and Research on Skills Development in South Africa: SDGs, decent s
G work, and equity” The Third South Africa—Japan University Forum, Tokyo, Japan 2017/7/16. RISTARes




2017

Naomasa Yamamoto (Nagoya University), Kazuya Murakami, Masaki Honda,Wahyudiono, Hideki Kanda,
Motonobu Goto

Classification of lipid extracted from green microalgae Desmodesmus subspicatus by liquefied
dimethyl ether

The Second Seminar on JSPS Core—to—Core Program (B. Asia—Africa Science Platforms)
“Establishment of Research Hub for Compact Mobility Model in the ASEAN Region”

Chulalongkorn University, Thailand, 2017/8/2-3

2017

Siaw Onwona—Agyeman (TUAT), Richard AnsongOmari, Norihide Saho, Akira Mochizuki
Eco—mulch production and their beneficial roles in sustainable agriculture

The 15th International Conference on Advanced Materials, Kyoto, Japan

2017/8/28- 2017/9/1

2017

WA BEfF(BEHEBKRE) -+ L #1¥5-AH ETC -Wahyudiono- fH HEiE- %% TE
BAE D AF LT —T L ER =% $8Desmodesmus subspicatushM S DHEHE R UVIEBE IS A »
. AEEIZER FORMFAE EHEKRFE. 2017/9/22

2017

Naomasa Yamamoto (Nagoya University), Kazuya Murakami, Masaki Honda, Wahyudiono, Hideki Kanda,
Motonobu Goto

Classification of lipid extracted from microalgae Nannochloropsis oceania by liquefied dimethyl ether.
The 11th International Conference

on Separation Science and Technology. BE- &I BER(NVUT)TSURKRTIL, 2017/11/9-11

2017

Kazuya Murakami, Wahyudiono(Nagoya University), Hideki Kanda, Motonobu Goto

Direct Extraction and Fractionation of Lipid from Nannochloropsis oceanica by Liquefied Dimethyl
Ether

The 24th Regional Symposium on Chemical Engineering, Semarang, Indonesia, 2017/11/15-16

2017

#HH EE(FEEKRD) . EH RS MEREIC LS MMERENSD BB ERFviR—ILRERA~
DS, JST-CRESTIRIENAA TR X — 1SBEAMAS RO L HIBENSRALHUTFLU R,
2017/11/30

2017

Hideki Kanda (Nagoya University), Wahyudiono, Motonobu Goto, Lipid Extraction from Wet Microalgae
by Liquefied Dimethyl Ether,

Supergreen 2017, the 10th International Conference on Supercritical Fluids, Nagoya University,
Nagoya, 2017/12/1-3

2017

Naomasa Yamamoto (Nagoya University), Kazuya Murakami, Masaki Honda,Wahyudiono, Hideki Kanda,
Motonobu Goto

Lipid extracted from green microalgae Desmodesmus subspicatus by liquefied dimethyl ether and its
classification

Supergreen 2017, the 10th International Conference on Supercritical Fluids, Nagoya University,
Nagoya, 2017/12/1-3

2017

#E ERE- LA B A L #eR- 25 @AKED - Wahyudiono- &8k TS
BAEDAF IV I—TIVICKDEEKMHEENS O BEMEEEDRF
LRI EREFER. BFEKZFE. 2018/3/14

2017

FEA - EFRME - JTTIFRS - Onwona—Agyeman Siaw
BEEAMULIZID7AN—R—FERAWV-BERTILFUI MO
F68EI B AARMER KRS, IREMILKE, 2018/3/14-16

2017

EREE-T)IBF-EFRAE - AIIER Onwona—Agyeman Siaw
IN—TAOIWKR—FERAW-EBERATILFUOIH OB
F68EIAARAAMER KRR, WEAFFILKE. 2018/3/14-16

2018

#HHE EZE(FHEKRD) . R CHBRBEIEATELMMESEN OO misH B T, fBE#ii=. B
AK=, 2018/5/26

2018

Motonobu Goto (Nagoya Univ.), N. Yamamoto, Q. Zheng, M. Honda, Wahyudiono, H. Kanda
Development of biofuel production process from wet microalgae by liquefied dimethylether

The 14th edition of the International Conference on Renewable Resources & Biorefineries, Ghent,
Belgium 2018/5/30-6/1

2018

Hideki Kanda(Nagoya Univ.), Qingxin Zheng, Wahyudiono and Motonobu.Goto
Energy—saving lipid extraction from et microalgae by liquefied dimethy ether
Grand renewable exery 2018 international conference and exhibition, Pasifico Yokohama, Japan

2018/6/17-22

2018

#HEA B (FHEXE) . BBRARAONAIFREOHEBCTF /EERFOTIATERA~DFA.
EZ I ZEBEERBATEYV-29-I., £3R. 2018/7/31-8/1

2018

HE EZE(AHERD) . BERRADOME S BETSAYRIG., EZIESFTEBXE KEDNIE
FPIFEEZDLE. BAMEMZER, 2018/9/3-9/4

2018

#HHE EZE(BHERD) . RIESAFILI—TIIVHERIC KA MAREEOREMEIZB 5T R ILF—
IRFTDHE., LFEIFEEFEORMERE. EIRE. 2018/9/18-20

RRE—FEK

RRE—FEK

2]

RRAS—FR

RRE—FEK

RRE—FEK

2]

kOl




Naomasa Yamamoto (Nagoya University), Qingxin Zheng, Wahyudiono, Hideki Kanda, Motonobu Goto
N Lipid profile in liquified dimethyl ether extraction from microalgae Chlorella vulgaris o _
2018 |EIFRFER The 7th Asia—Oceania Conference on Green and Sustainable Chemistry (AOC7-GSC), Singapore RAS—FR
2018/11/19-21
Wahyudiono (Nagoya Univ.), Qingxin Zheng, Hideki Kanda, Motonobu.Goto
2018 |ERZE Lipid Recovery from Wet Desmodesmus sp for Biofuel Production by Liquefied Dimethyl ether ABEHEX
Indonesia Malaysia Research Consortium Seminar 2018, Surabaya, Indonesia 2018/11/21-22
Jiraratchwaro Charoen, Siaw Onwona—Agyeman, Suzuki Yutaka, Watanabe Hirozumi. Overflow and
N Permeability characteristics of Mulching Boards by using rainfall simulator. The 2nd International
2018 | EFRF= Conference on Environment, Livelihood and Service (ICELS 2018), Bangkok, Thailand SE
2018/11/19-2018/11/22
Siaw Onwona—Agyeman(TUAT), Richard Ansong Omari, Norihide Saho, Jiraratchwaro Charoen,
N Benjamin Edward Sabi. Evaluation of Compressed Biodegradable Mulching Boards in Sustainable =
2018 |EFRFR Agriculture. The 2nd International Conference on Environment, Livelihood and Service (ICELS 2018), SE
Bangkok, Thailand 2018/11/19-2018/11/22
Siaw Onwona—Agyeman, Richard Ansong Omari, Norihide Saho, Norihide Saho, Jiraratchwaro Charoen,
2018 R and Sota Oshima. Development and Evaliation of Mulching Boards Fabricated from Bagasse mEEESES
28th Annual Meeting of MRS-J. Kitakyushu International Coference Center, 2018/12/10-14
Sota Oshima, Onwona—Agyeman Siaw, Norihide Saho
2018 |ERER Development and Evaliation of Mulching Boards Fabricated from Bagasse RRA—FE
28th Annual Meeting of MRS-J. Kitakyushu International Coference Center, 2018/12/10-14
HEAXEE(AHEXE) . ERIEATESMMEELEI L0 MM E F A DULVT, JCOALE fiiE i
2018 |ERFER SH—. ®R. 2019/3/12 BfFEE
BREa (% EEjtf)-lJﬂlK B 25 Ej%ﬁ- Wahyudiono- il ZE#&- %8k jTiS. RIEDAFIL
I—7 \BIHRELENSDHAE m] HE EEIXSEMUES ZHI R
2018 |ER2e oy 27(;1)15/53%[:'3 SMMMREA SO HEMET O EADRIHE EFTFREUFR. EHIEXK KRE—5E
FEAE {ERHZE -Onwona — Agyeman Siaw* ;L IE 5
2018 |ERZER BEEANMLIZD7AN—R—RFOBERILFU I #MELTOE RREA—F &K
FOIE BARARMER KRS, KET)—F. 2019/3/14-16
EEE - E{R B -Onwona — Agyeman Siaw* ;L 1E[5
2018 (ENZE= TIVFUTMRBAN—T 47 ILIR—F O BT RRA—F &K
F69E B AKRMER KRR, WEET')—7. 2019/3/14-16
BeEE 16 14
AsER K 15 {4
RRA—F&K 1 4%



VI. REFERF
(3) HreF AR R ~ RAE D = HAR] (12F)

OEAHFE _
AFERTRA - S :
. mwsimom | 57288 BRES 288 o |EETHHXO % BT H50 B
HRES | HER | RRORR | ERA | Vglumms | 5| regamm | regiimm | EREFORE 1T g G X
No.1
No.2
No.3
 ERREFHRER 0 4
DT RETEVREFHFER 0 #
QY EHFE _
RFEETRA - S :
. mwsiom | 57288 BHES 288 o |EETHHXO EHE | BETAEMLE
HRES | HER | RRORE | ERA | Vglumms | O5ME| remamm | cregiimm | EREFORE 1T g G 2
No.1
No.2
No.3
SV EFREF R 0 %

DT ANETRUFFHER

0 #%




VI BRRHERSE
(4)ZEH(HEFIR~BEDSHARM] (A F)

O=E
ﬂzx XEE ﬁ@%ﬁ'\ (rooo)ﬁﬁﬁjﬁic‘f) XE%— I1Eﬁs (EEI:R) ¢§QE$IE
(Nagoya
University)
Naomasa
Yamamoto,
Classification of lipid fﬁ‘;ﬁ:ml
extracted from microalgae S | D EERATE | . szmE 8 <
2017 2017/11/11|Best poster award Nannochloropsis oceania by Mjrf:zlwah b 1 YEERAEORRTHS
liqguefied dimethyl ether yudionyo,
Hideki
Kanda,
Motonobu
Goto
14
Q<RI (HFTE-TVE) &
£ | #B#A B RIIA S BAMIL/BHLE BHE TR L OB BEREE

0 %



VI RERE

(8) D=9 ay T w3y — LRIV L-TON —FEOEE AT~ REDO M ] ()

OI—92avF 32— SR L-TIN)—FF

SRt

N/

FE FifER B (B#EE) 250 | JEBAD R BE
eThekwini
2015(2015/7/23 BAET7ERYV-7Y)-4-RE | municipality (B 6A(2A) MOU., PODffEIZ M I+1= B E
FIUhEME)
A—I\UIHK
2015|2015/7/24 BARET7ERIN-7)-4-RE |R@ET7IVHH 20N (16.A) MOU., PODffEIC A 1T 1= SRS E
ME)
A—I\UIHEK
2015/2015/9/3-4 BARET7ERIN-7)-4-RE |R@ET7IVHH 32A(23A) MOU., PODffEIC A 1T 1= SRR E
FE)
eThekwini Water
2015/|2015/9/4-5 BARE7ERYN-7)-4-RE Service (B 77 15A(6A) MOU. POD#H#EICH (T1-FRE=E
)AEIE)
2015/2015/11/16 *E$E”E'JW’E%§§_EH%LTF’51ELE AEHEKXRE 15X (8A) MOU. PODFifEIZA 1T 1= SRR H
2016/2016/4/11 BRAIEHEE AHBKRE 6A RERE
2016(2016/5/9 BRI eH=E LHEBXRE 1A ERE
2016/2016/5/31 |BMRIRBABHOVAFBER| LHEAY 324 ap |Lahy TR ARBRSELNA. 51X
2016(2016/6/20 BARAIEHRE L2HEKRE 8A ERE
2016[2016/6/21 | BEESROFUTHABE | SHEXS 824 BH | 0 AR ERIELTEE. 5|
2016/2016/7/28 BARAIEHEE LAHBKRE 6A RERE
2016/2016/8/17 BARAIEHEE LAHBKRE 5A RERE
2016(2016/9/2 BAETERYI-7)-4 -2 ARC;%%?J » 15K (6A) HELH
eThekwini
2016(2016/9/6 BAET7ERYV-7Y-4-RiE | municipality (B 15A(6A) ERE
FIUhEME)
A—I\UIHK
2016|2016/9/6 BARET7ERIN-7)-4-RE |R@ET7IVHH 21N (120) ERE
ME)
2016/2016/9/12 BARAIEHEE LAHBKRE 1A RERE
2016/2016/10/18 BARfeH=E £ZHEBKE [APN AERE
HNBEH ATV RTTRAT4/3NL2016 FOMN—FEE JR-—BHREREL
2016/2016/10/19 FATOR ey Z2HETA 23N Nz B
2016(2016/11/22 BARAIEHRE L2HEKRE 1A ERE
2016(2016/12/13 BARAIEHRE L2HEKRE 6A ERE
2016/2017/1/17 BARAIEHEE LAHBKRE 1A RERE
" _ REJCCERMEICRITT-HERE -7 IV HE
2016|2017/2/20-2| TFERIRBEBBLTEMELS: | 4oy 10A(5X) FIEEE A A{EEE Mabuza Eudy MEAA T —
= N—ELTEMUSEHETR -,
FHEXJICA L HRETFHE. 12HFJIST
SATREPSHIZE X # (RRAFHKIR) (CBASE
TICADVI Follow Up*International EEEW:, ZiE8E (&E%%;f% =T
Symposium “Industrial Skills JICAEB &% JICAEERR -0 BRR.LUZ-T
2016|2017/2/23 Development for the Sustainable i5 #9220 A (5A) el Lar IFAETERREIHXNELETERIK
Growth in Africa” B .Ya)—-LTq— Em77UhHIE ke
SR EMEDeputy CEO . AR £— = HWEE
BHER dE7IINEEEREE
2016(2017/3/17 BARAIEHRE L2HEKRE PN ERE
2017(2017/4/4 BARAIEHRE L2HEKRE 6A KEREICETISE
2017(2017/4/5 JICAL D= JICAHER 6A RBERZICETIE
2017(2017/5/1 BAESKhRE ZHERYE 4N 'ﬁ% BIRERERATRERZCETS
2017|2017/5/31 EEX P Yt ] JsT 6A é% BIRAERTERAT-REREHT S
Bk 212l L e FERE (E — (- B
2017(2017/10/5 MERMELORE 7o hEFE) IN(BA) JCCIzMITT=-ERB&E
2017(2017/10/5 BAM7ERIV-7)-5-=F ARC(ITIU% IAN(6A) JCCIZMIT-FRERHE

#HF0E)




A—I\UIRK
2017(2017/10/6 BAET7ERINV-7)-V-RE |F2ET7IVHH 9IA(BA) JCCIZmIFT-EA%ERE
E)
2017/|2017/10/17 BARETIN—T)—F—=HE RRBIKF 3A TIURYNEMETL ZAMICET 58S
gz | HEETE (R A EeS
2017(2017/11/9 AAM7ERIN-TV-V-RE |55 mE) 20 A (150) JCCIzMITT=-ERB&E
2017/|2017/12/14 BARBTIN—T)—F—=H £ZHEBKE 3A BEEAMBERICEHT RS
2017/2018/3/21 BHBREA—TILHOFv— £ZHEBKE #9150 A N ﬁi%{%gﬂsﬁ[:ﬁwé_%ﬁﬁﬁ':*é7ﬁ
BERAERE BARHBAFE P OFEE MR EE . BEEIR
2018(2018/5/8 BAM7 &R I-7)-4 -2 i ;; = IINCIN! BB 7T YNETL RO (VR
r—ILDRT S 1—)LIZDNVTRE
e 5 - B E (A — [ S A
2018(2018/10/3 HERMELORE 7 HAED) 10A(TN) JCCIZRIFf=FABRH
2018|2018/10/4 BABT7ERYIV-7)-5-%E ARCS%%?U » 10A(TA) JCCIZAITT-RBRHE
A—I\UIHK
2018/2018/10/5 BAM7ERIN-I)-5-2F |F@ET7IVHH 8A(BA) JCCIZmITT-AERE
ME)
2018|2018/10/25 | BERILEEESKDOREZTRE | AHEKRE 5A ;| TN —FEH HR-BR2ELESR
AEE g ez | FEERGTE (B -
2018(2018/10/30 AFm7ERIV-T)-5 28 |55 ramE) 15A(100) JCCIZRIF =SB EHE
2018/2019/3/21 BHBREA—TLHOFv— £HEBKRE #940 N N ﬁi%{%%ﬂsﬁ[:ﬁwé_%ﬁﬁ':*é7ﬁ
2019(2019/4/1 BARET N—T)—F—=E RREBIXE 5A §§4>XF_}L&®EM%§H:E§?%’E@¥
43 ¥
QERIAEZBERCCRERE (BAE R, B, HEAR. BEMES)
£E Eal =] B HiFE A% WME
A=V IHKRZET7IVAENER).
SR BLRERINEES . YT EL WV EUNDSRET S A 8t
2017| 2017/11/10 Jce #9204 2DV THREEL Tz, A7 7)) hEFIEDepartment of Science and Technologyh i, 4F7E
CEDOEMELY. TAC IO EBELIFIMEZEIAVNETES FHEREEE
L7,
Department of Science and Technology (G727 A{FIE) .
BARICEH1THFLE mAS 0 EE SR ERUNEE DORFEAIEF T, 2019F2~4FI1TIER
M7 I2UHBRHICA VA= LAlEETHHEB AR BN SIREL Iz, ET7 IV ARINSIE
2018| 2018/10/31 Jce #1204 300tonA —T IR R TOMKMREIEDEBENIBRAZA . HEURLOFERTBAHE

1270 Y, BAMHEESNHEE OBRER IS INMAER OB (ST EMN D
ELDHAREMAHDE L. AT 7V AICAL BT 7 Hlle X EL TRERRICE=2T
WA EDHENHT=.

2 %




RERBEY—t

WHRERENONA TR ERIEMEEEL.

TRIERFDBEELIZEERKT D,

A7 7VHADHEHBEEBBHDOHRNDLE. NAF R ERIEH D

4_?

SRR ZEREL, RbEEEKICERLEHET D,

MREES KNBL R T LEBX M EICLLEEDS
PERBRFEMEDORE EERIE

HRRERES A EE

(R #EE) (BEBRFAZHEIFHER B%)

R EARE H2THRIR (FE 276 A 1B ~SF134E3831H)

HFEL X E7IVAHHMEF—/\VIHKZDUT)., T74

ERFEWNE Y BRBAT. BEMEHE (ARC), BT EFHE

s (TIA)

BABA. s, E | -ZBtRFOXEEERZL

E~DER MR DEEEE/NAIA RO S B EMH H DR
F
CRAREICKSTIIIDEREDEE
BRREFAICEKZAARDEXDEEHFEEHOM L

R ORE ABSEREDND D/ N A PR BT DB
R EE AR KRB TREL TS
TYREESMTORR

M DER. EIF KB RILE—EFI AL HEEE N DD/ 1A

ZAELDHEAE, £ HAEERM

MER~ADT Yt WEESE. TAKER. REFYITZBENEETYR

2= 4 FEH

HRTEETES BT IUNTORERHEEHEEC-ERANEEHR

BERAAMDERK REOEBEHREEZEEEIDERK

B RO AR YR BREETIVIHDEFHAEEFECEMED AMIIR

J—HNDIEE O ELEEMEUAMRIRT—ODBE,

REMIREEZ.h | EREZTORRK

X.7ao954L. 7 FERMGLE a— A DO HZFR/IDBE

ZaF7L,. T4 ECRRAETILORMIZET 21\ Tvs

&)

MRS O/ A A IR B LRI DB R T O R E ]

HEREIZOIT-EEE~ADO—FTY TR
100%
SN o w s o
s ~ 7 e o S " a 5 Fd '
< PPPESO-EBERADT=FTyTRE i | =
i . i P
at | I | J | ! | 1 80%
(i oy 1! i Y (1 |
s3rEdT o | |
L’;gﬁ;gigﬁg M7 IUAICHEL T AN ERE | o e
npiEmbe | T2UATHRELIBERRERLL, | B E
7452yt | DMEEHEQIFLE—MEIRY S
| Sk | ofebsUEasEESHIDEES, | | L o | |60%
| g e - ¥y .
- A | !
. | ;
4 S N (! A EEAHER
EERES ! (CETREEL.
AR [ BIEBET® 0
| mbEapE ; i | 40%
& (¥ ; —
o e RS0 o B0 By
iAo E PIE BUAA
" § A
DVEfEHE & ;
(3 ) 0
e | | 20%
. . \ i 0%
R (AT BAED D RILDMEFIRZ BOE (AR [ EEAMBRE
EED 2T LOMR BEf o DERR WHEB DR WHEFEONE ||PUr 227 L 0BE




