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D e O p g ave The carbon budget

To keep warming below 2°C we can emit a total of around 3.6 trillion tonnes
of greenhouse gases. But this only gives us a 66% chance. For a better
chance, or for a lower warming limit, we'll have to emit much less.

Other future

emissions  [“gemaining fossll fuel emissions
138 billion (after 2030)

With the world’s present CO, emission, the ’
1,5 °C Paris goal will become impossible
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The agreement commits nations to keep temperatures
“well below 2°C above pre-industrial levels and to pursue
efforts to limit the temperature increase to 1.5°C”.

The Paris Agreement calls for global emissions to peak “as soon
T as possible”, and for a balance to be achieved between the rate
2050 of greenhouse gas emissions and the removal of these gases from

the atmosphere by some time between 2050 and 2100.
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Onderzoek: Wuppertal I: Industrie

CLOSED CARBON CYCLE BIOMASS AND CCS TECHNOLOGICAL PROGRESS

98% 98%

BUSINESS AS USUAL

INCREASED SHARE OF RENEWABLE =
ELECTRICITY (WIND / SOLAR) ~
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Onderzoek: Wuppertal II: Transport
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Onderzoek: Wuppertal II: Transport
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Long term Challenges

ECONOMIC PEVELOFMENTS
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Van Petrochemie naar ....

Finished Products and Consumer Goods
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TEXTILES
* carpets * foam cushions
* fibers * upholstery
* fabrics * drapes
* fabric coatings, * Lycra, spandex
ie, Gortex
SAFE FOOD SUPPLY
* food packaging * beverage bottles
. rvatives * appliances
. mlemcn,pemh * beverage can coatings
o nts * vitamins
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TRANSPORTATION
* tires * carseals
* anti-freeze * belts and hoses
* molded plastics * wiper fluid
* gasoline additives * bumpers
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* si * flame retardant
. insulation * adhesives
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* cosmetics + medical, dental produds
* pharmaceuticals * aspinn
Petioleum product line ——————s
K' Natural gas product line
E SO, productline S—
y Air
Catalytic Process o

Figure 2 - An Example of a Flow-Chart for Products from Petroleum-based Feedstocks
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Biobased Chemie?

Biomass
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Products/Uses

Industrial

Corrosion inhibitors, dust control,
boiler water treatment, gas
purification, emission abatement,
specialty lubricants, hoses, seals

Transportation

Fuels, oxygenates, anti-freeze, wiper
fluids molded plastics, car seats, belts
hoses, bumpers, corrosion inhibitors

Textiles

Carpets, Fibers, fabrics, fabric
coatings, foam cushions, upholstery,
drapes, lycra, spandex

Safe Food Supply

Food packaging, preservatives,
fertilizers, pesticides, beverage
bottles, appliances, beverage can
coatings, vitamins

Environment
Water chemicals, flocculants,
chelators, cleaners and detergents

Communication

Molded plastics, computer casings,
optical fiber coatings, liquid crystal
displays, pens, pencils, inks, dyes,
paper products

Housing

Paints, resins, siding, insulation,
cements, coatings, varnishes, flame
retardents, adhesives, carpeting

Recreation

Footgear, protective equipment,
camera and film, bicycle parts & tires,
wet suits, tapes-CD’s-DVD’s, golf
equipment, camping gear, boats

Health and Hygiene

Plastic eyeglasses, cosmetics,
detergents, pharmaceuticals, suntan
lotion, medical-dental products,
disinfectants, aspirin

Figure 3 — Analogous Model of a Biobased Product Flow-chart for Biomass Feedstocks

R

Port of
Rotterdam



Elektrificatie?
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Groene stroom
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Renewable Energy - Wind at sea

The port’s need: 175 PJ renewable energy: f 4 R

That means:

— 12000 MW wind at sea

— 1500 Wind turbines (8 MW each)
— 2500 square kilometers

The challenge: how to get all that power to shore

The Solution:
— Large windfarms at sea,
— Connected to an artificial island
— Transport of power:
- as electricity :
— or power-to-X | ~ =48\

Rotterdam
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" CCUS

— To reduce large CO2 emissions now, CCS CRtSCRASE N Gad mlLi
Is a must.

— It will give the present industrial clusters a way to
continue to produce, while developing new ways to
become fossil-free.

— Later, the CO2 can be used as a valuable resource
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CCUS - Porthos project

* Loop system for transport and
storage of CO, in empty offshore Storage field
gas fields (40 Mton)

CCUS O S

» Feasability study EBN, Gasunie and
Port of Rotterdam Authority —in
consultation with EZK and
companies

Storage field
(2.5 Mton)

* CO,-reduction: 2-5 million ton p/a
Westland

: Existing pipeline (OCAP)
{ Shell-Alco - Westlandfor CCU
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Waterstof
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Alles op waterstof?
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LNG
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' Nederland op LNG?

TRANSPORTonline®
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Ammoniak
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" Nederland op Ammoniak?

Ammonia
Synthesis Plant

Renewable Fossil Fuel
Energy +CCS

| Production of CO,-free H, |
("

Hydrogen

Comp.
Nitrogen _D
Comp.

I =

Transport

Ammonia
Gas Turbine

FCV
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Nederland op Methanol?
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Dit was mijn zen bol...

Wat denkt u?

Alan Dirks

ac.dirks@poﬂ’dfrotterdam.coin

0622604581
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