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History of Biodiesel in China

Begun with Professor Din, Fuzhou University. Technology
is an extended application of Fatty Acid distillation and pu-
rification plants

2001, Hainan Zhenghe operational

2002, Hebei Zhenghe begins construction

2002, Sichuan Gushan operational

2003, Longyan New Energy Zhuoyue operational

2003 Summer, Power shortage caused rush on diesel.
Brown out still continue in Guandong Province

2004, Fujian Gushan begins construction
2005, SinoPec and China Petroleum forms a pact, ‘Diesel

Inverse Pricing’ policy begins. Wholesale price higher than
retail price. Wholesalers turn to biodiesel to retain profit
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History of Biodiesel in China
2005, A flood of 100,000+ T/year projects are proposed
across China
2005, Diesel hoarding begins

2005 Summer, Typhoon caused diesel suppy shortage in
the southern provinces.

2006 January, Gutter oil at RMB 1800/T

2006 March 26, China retail diesel price increased from
RMB 4.05/L to RMB 4.19/L. Pricing inverse worsen, whole-
sale demand for biodiesel increase

2006 April, International oil price reaches USD 70 per barrel

2006 May 26, China retail diesel price increased from RMB
4.19/L to RMB 4.64/L
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History of Biodiesel in China

2006 July, International oil price reached all time high USD
78 per barrel. Biodiesel wholesale price at all time high
RMB 5100/T

2006 September, Gutter oil priced at RMB 3200/T

2006 September, International oil price drops below USD 70
per barrel

2006 October, International oil price at USD 62 per barrel,
smuggled diesel enters Chinese market

2006 October 15, biodiesel market crashing, smuggled die-
sel price RMB 4900/ T, non-spec diesel is even cheaper.
Biodiesel is no longer favored due to density, use and profit
considerations

2006 October 30, biodiesel wholesale price RMB 4700/ T
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History of Biodiesel in China
2006 December, Sinopec and ChinaPetrolem breaks pact,
wholesale price falls below retail price

2006 December, many plants are closed due to market and
winter issues

2007 March, many new plants begin production
2007 April, rapid rise of Soy Bean Oil and Palm Qil prices.

2008 February, Soy Bean Oil reached RMB 13810/MT, Palm
Oil RMB 10600/MT

Edible Oi price far above Fossil Fuel prices making Biodie-
sel non-viable

High edible oil price translates to high waste oil price
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History of Biodiesel in China

2008 May, Three months before Beijing Olympics, Chinese
government ensures unlimited supply and subsidies any
looses

With record low crude price, Sino-Pec and China Petroleum
2 year stockpile is release and Chinese government keeps
retail price high to prevent massive looses

2008 June 20, China retail diesel price increased to RMB
6870/MT

2008 December 19, China retail diesel price decreased to
RMB 5770/MT

2009 January 15, China retail diesel price decreased to RMB
5610/MT
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iodiesel in China

reased to RMB

VB

2009 June 29,
6790/MT
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Today ....

Crude Oil price reached and fell to USD 147 and USD 31 a
barrel within 6 months.

Financial Crisis

President Obamba announces stimulation of the US econo-
my though stimulating the Renewable Energy Industry

2009 July 28, China retail diesel price drop from RMB 4.05/L
to RMB 4.19/L, RMB 6570/MT
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Government Incentives

No laws regulating Biodiesel as a product

Renewable Energy Law defining the renewable energy sec-
tor. Government encourages high technology, sustainable,
renewable and environmentally friendly foreign investments

Specific regulation for renewable power generation, com-
plete with methods of accounting, subsidies, incentives and
taxes for different technologies

Renewable energy, recycling, energy saving businesses
can apply for VAT exemption, government grants, 0% and
low interests loans

Stimulus package for Alternative fuel vehicle manufacturing
with emphasis on electric and hybrid vehicles

Chinese Biodiesel Standard GB-T 20828-2007, identical to
ASTM

Not restriction on Biodiesel Export
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Producing Biodiesel

Triglyceride Methanol ——»| Methyl Ester Glycerol

1945 August 28, US Patent 2,383,579, Patent awarded to Inventors Harold
Dwaine Allen and William Ashley Kline, researchers at Colgate-Palmolive-Peet

Glycerol was the product to supply the Explosive industry, Methyl Ester was the
side product
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iodiesel

Triglyceride Methanol Biodiesel Glycerol

Fatty Acid Methyl Ester (FAME), C17-

lar material properties
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US Patent 2,383,579

Aug. 28, 1945,

Biodiesel from Waste Food Oil in China
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Producing Biodiesel

Mass (kg)
Unit Price

(RMB/1000 kg)

Cost (RMB)

Biodiesel from Waste Food Oil in China

Triglyceride Methanol —_— Biodiesel Glycerol
995 108 1000 103
3400 2300 6650* 15,000
3383 248.40 6650 1545

*2009 August Xiamen City Sino-Pec pump price, varies from city to city and
much ‘off-spec’ and smuggled black market diesel available on the market

Gross Profit RMB 4563.60
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el is not Diesel

W

Diesel Biodiesel

Density 0.83

Volume (L) 1205

RMB 6342.48/T a
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and the reality is cruel

Mass (kg)
Unit Price

(RMB/1000 kg)

Cost (RMB)

Biodiesel from Waste Food Oil in China

Triglyceride Methanol —_— Biodiesel Glycerol
1111 216 1000 327
3400 2300 5708.23* 0
3777.40 496.80 5708.23* 0

*10% discount on RMB 5708.23 to compensate for extra mileage caused by low-

er heat value
Gross Profit RMB 1434.03
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Taxation without Representation

Mass (kg)

Unit Price
(RMB/1000 kg)
Cost (RMB)

VAT (17%)

Biodiesel from Waste Food Oil in China

Triglyceride Methanol
1111~ 216
3400 2300
3777.40 496.80
0 84.46

APEC, Agricultural Technical Cooperation Working Group

Biodiesel Glycerol
1000 327
5708.23 0
5708.23 0
970.34 0

After Tax RMB 548.15

14-18 September, Seoul, Korea William Kao, CEO. COBRA



Not all Feedstock is Equal
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Not all Feedstock is Equal
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All kinds of Feedstock

COBRA Feedstock Library
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All kinds of Feedstock

Biodiesel from Waste Food Oil in China APEC, Agricultural Technical Cooperation Working Group 14-18 September, Seoul, Korea William Kao, CEO. COBRA



All kinds of Feedstock
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What happens to old oil

Biodiesel from Waste Food Qil in China

Triglyceride

Lipase Enzyme, Heat
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Fatty Acid

14-18 September, Seoul, Korea

Mono Glyceride

William Kao, CEO. COBRA



Pretreatment

Biodiesel from Waste Food Qil in China

Fatty Acid

Methanol

Biodiesel

APEC, Agricultural Technical Cooperation Working Group
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Counter Reactions

Fatty Acid

-

Triglyceride

4 _S.Qp:is not fueJ_i
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~ All kinds of Biodiesel
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To scale up
TAX FREE ! or as low as possible (VAT, Consumer Tax, Fuel
Tax, Income Tax ...etc)
Secure Steady Supply of Feedstock
Reduce Price of Feedstock, establish commodity market
Reduce Transportation cost
Increase Biodiesel Price, emphasis of environmental value

Need Biodiesel Industry Material, Production and Applica-
tion standards and best practices

VERTICAL INTEGRATION
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DI Oil, Chemical & Agri

CERTIFICATE OF ANALYSIS NO.: 2008022227

SAMPLE NO. : 2008-M13-051004-002

JOB NO. : SG100-0004192
DATE RECEIVED :  10-Dec-200&
REPRESENTING : COBRABIODIESEL

ADDRESS : PRO-TEK (XIAMEN) ELECTROPLATING DEVELOPMENT LTD, GUANNAN INDUSTRY ZONE,
GUANKOU, XIAMEN, CHINA
SAMPLE DESCRIPTION -
PRODUCT : BIODIESEL FUEL
SAMPLE MO- 2008111202
SAMPLE DATE © 101 2/2008
The abowe sarmgle was tested on 10-Dec-2008 in accordance wilh the tesl with the resultfs) as Tallows:-
TEST METHOD UNIT SPECIFICATION RESULT
Flash Puint, PMGC ASTHM DO3-0T G 3.0 Min 1TT.Q
#iethanoi Content (Alcohol e
Cantral) EN 14110-03 Vol % 0.2 Max <001
Flazh Point, PMCC (Alcohol
Control) ASTM D93-07 G 130.0 Min 177.0
Walter and Sediment ASTM D2TO-96(06) Vol % 0.050 Max <0005
Kinemabic Viscosity & 40°C ASTM D445-06 m2s 1.9-8.0 4,633
Sulfated Ash ASTM DET4-06 wi % 0.020 Max =0.005
0.0015 Max {Grade
(Sulphur ASTH D5453-05 wiih — (S15) 005 Max (Gradep 00027
5500)
rcnnpparﬂnnuaiun-ﬂ 100°C for 3 ASTM D130-0de1 Mo Max 1a
Cetane Numiber ASTM 0613-01 47 Min 673
Clowd Point ASTM D2500-05 C Repon
Micro Carbon Residus ASTM D4530-07 wi % 0.050 Max
Total Ackd Number ASTM DEE4-0T mg KOH/g 0.50 Max 0.100
Frag Glycerin ASTM DESEA-0T wi % 0,020
Total Glycarin ASTM DE5SA4-0T wit % 0.240 0.140
Phosphorus ASTM D4851-02 wi % 0.001 Max <0.0001
F0% Recovered ASTH DiieddZa | 'C — 380 iax 3620
Calzium + Magnesium EM 14538 pom 5 Max <1
Sodium + Potassium EN 14528 ppm 5 Max =1
Owidation Stability & 110 °C CEN14112:03 he 3 Min <30
Cold Filter Plugging Point EN 118 'c Report +4
Cold Soak Fitration Test ASTM DETS1-Annex A1
IE';"?;" nTime > 720 sec volume | 4 crpy pa7s1-Annex A1 m Report 160
W 1T Lo P : 4O 2000
gy
s Do JEC.
Ingerlik ‘Road 80701 0376
Business. : 1974011380 ;s BEZE JONR Faceimibs <05 G222 2203 www nisnei-ch.oom
Laksorabory: Canre 1 Serays Avenue Smgapors B20208 Telephons: 465 G006 7420 Facamie: 55 BE0S 7429
L v i1 Mmranti Cremcant Singapors GITROT Teleshnne 65 G705 SE5T Facsimie +85 6795 G005
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Marine Application

Biodiesel from Waste Food Qil in China

ISO 8217:1996(E)

Table 1 — Requirements for marine distillate fuels

€SO

egory ISO-F-
Characteristic Limit Cat Test method reference
) DMX DMA DMB DMC
Appearance § Visual — — See 6.2
. o 3 A 11 ‘ ISOC 3675 or ISO 12185
Density at 15 °C, kg/m 3 2 max. 890.0 800.0 9300 (see also 6.,3)
- ° 21D d min. 1.40 1.50 -_— — '50 3104
Viscosity at 40 °C. mm?/s 2§ max. | 550 | 600 | 11.0 14,0 ISO 3104
Flash point, *C g min. 43 60 @ .. B0 60 ISO 2719 (see also 6.4)
Pour point (upper), °C 3
— winter quality us max, — -6 0 0 iSO 3018
— summer quality max. —_ 0 6 6 ISO 3016 .
Cloud point, °C 125 max. | -164 — — — ISO 3015 (see also 6.5)
Sulfur, % {m/m) [ max, 1.0 1.5 2,0 2.0 ISO 8754 (see also 6.6)
Cetane number 09 min, 45 40 35 — ISO 5165 (see also 6.7}
Carbon residue |micro method, max. |, 0,30 0.30 — —
10 % (W/V) distillation bottoms], ' ISO 10370
% (m/m) Le
Carbon residue (micro method), max. - - 0,30 2,50 ISC 10370
% (m/m)
Ash, % (mim) 35 | max. 0,01 0,01 0,01 0,05 ISQ 6245
Sediment, % (m/m) max. e — 7| 0,07 - IS0 3735
Total existent sediment, % (m/m) max. — — —_ 0,10 iSO 10307-1
Water, % (V) max. — — 0,3 0.3 ISO 3733
Vanadium, mg/kg max. -— —_ — 100 ISO 14597
Aluminium plus silicon, mg/kg max. -- - — 25 ISO 10478 (see also 6.8}

2) 1 mm?%s =1 cSt.

northern and southern hemispheres.

1) In some geographical areas, there may be a maximum limit.

4) This fuel is sunable for use without heating at ambient temperatures down to — 15 °C.

3) Purchasers should ensure that this pour point s surtable for the equipment on board, espeacially if the vessel operates in both the

APEC, Agricultural Technical Cooperation Working Group
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NN Oil, Chemical & Agri

CERTIFICATE OF ANALYSIS
SAMPLE NO. : 2009-MES-010881-001
JOB ND. - SG100-0005110

DATE RECEWVED :  1B-Mas- 2000

REPRESEMTING : COBRA BIODIESEL

GUANKOU, XIAMEM, CHINA

SOURCE :
SAMPLE DATE - 180372009

NO.: 2009005688

INERE 0il, Chemical & Agri

CERTIFICATE OF ANALYSIS NO.: 2009005690
SAMPLE NO. : 2005-MIS -1 0805-001

JOB NO, : SG100-0005110

DATE RECEIVED :  18-Mar-2008

REPRESENTING : COBRA BIDDIESEL

PRO-TEK (XIAMEN) ELECTROPLATING DEVELOPMENT LTD, GLMNNMAN INDUSTRY ZONE,

GUANKOU, XIAMEN, CHINA

SAMPLE DESCRIPTION ;
PRODUCT : BIOMESEL
SOURCE : OMC

SAMPLE DATE : 18032009

Thiy A sample was iosied on 18-ar-2009 o acconiance wih he best mothod(s) stipulatod. with the resuliin] Bs fofcws -

PRO-TEX (XIAMEN] ELECTROPLATING DEVELOPMENT LTD, GUANNAN INDUBTRY ZONE,

Thip abovo samphe wirs besiod om 18-Mar- 2009 in wilh the best 1 wwith ther resuli(s) as foliowse-

TEST METHOD UNIT SPECIFICATION HE%T
Density @ 15°C 150 12185-98 kgiL Report 0.8842
Kincmalic Viscosity & 40°C ES0 3104-94 =) Report 5877
Flagh Point S0 271902 C Report 168.0
Pour Point IS0 301 654 C Raport +3
Sulphur IS0 875403 wit % Report =0.02
Calculated Cotang Index 150 438407 Report 600
Micro Carbon Residus 150 10370-83 wit % Repart 0.08
Ashi IS0 824 5-01 Samim Report oo
AppeAranGD Wisual Roport right and Clear
Tatal Sediman Exisbont 150 10307-1(93) wi% Ropart =0.01
Water by Distilation IS0 373390 Vol % Roport 0,05
REMARKS :

'- atat
Al nork 6 camiad ol
Irtariek Teilng Services [Hin el 200 C Pl BT 01 Sty
.-- m:.ﬂm_“lm N Teiephane 55 8727 MG Funmde 05 6217 720
¥ Senym
L - #1 bisran® Crosoent

TEST METHOO UMIT SPECIFICATION RESULT
Density @ 15°C 180 12185-08 kgL Roport 0.3001
Kinematic Viscosity @ 40°C 130 310404 &5l Reoport 12,80
Flash Poind 120 271802 - 5] Ropert 1580
Pour Poant 130 3016-04 i Roport +3
Sulphur 130 BT54-03 wi'h Roport <0018
Micro Carbon Residus 150 10370-03 wil % Ropost 0.19
LT 150 6245-01 Hmim Report 0,009
Tola! Sodimant Exishond 150 10307-1(83) wi % Roport =001
Water by Dist®abon 150 373399 Vol % Ropost =005
Wanadum WP 50105 mg | kg Ropost 1
Alimitiam B 50105 mg [ kg Report 2
Silcon i 501.05 g g Roport 2
Calchum P 50105 mg /g Repodt <1
Enc P 501.05 gl kg Hepot <1
Phasphirus P 50105 mal g Report <1
REMARKS :
APPROVED SIGHATORY

i report bt et o et amcod i L, i s wrifiety ROGrOwa O Sl WSS Pl W07 APAN HPSto 0FF ¢ o Thas Bprsl Tesow
rompaal

s . ST G SR e ol Blarctar vy ared Candil e of Howrinn, @ Cigoy of whail mi b wspred ot

Buareas Aag l. FETa3
wwwm

s i P00 Canirsend Moo 80701 Beuttperl, Segapors 08MEY

v oot e

S LT MR Facseds 658720 2081
ST Telsphoner =05 G0 TION Facemis 43
(IYRGY Telephore: =05 6705 5357 Facmie
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COBRA Grease Monkey 1
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Shenyang Kitchen Waste Recycling

"‘-‘.
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Recycled Meal
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Shenyang Kitchen Waste Recycling

Began trial operation Decebmer 2006, ended June 2008
30 T per day of Kitchen Waste Treatment Capacity

Biogas potential is 52 cubic meter of Biogas per 1 T of
waste water*. Kitchen waste is 70% liquid

Shenyang city generates 200 T of Kitchen Waste per day
Project terminated and equipment dismantled due to poor
or no local government cooperation, long management dis-

tances.

Key project data gathered, next generation leftover treat-
ment plant is designed and project costs estimated

Government, management and operational details are
planned based on experience learned at Shenyang plant

*Institute of Clean Energy and Environmental Engineering & Liaoning Key Lab of Clean Energy
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