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HKP nanomaterials / nanostructures in non-religious clean- green- & hightech

for transportation, energy & economy, from super-concrete to nuclear.

henning zoz
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contact: Prof. Dr. Andreas Züttel

H2-Barbeque & H2-Cremation, bypassing fuel-cell 

conversion on route to stand-alone & subsidies free 

Hydrogen Energy Economy.

Henning Zoz1, Shengyu Lai2, Albert Hesse3

1Zoz Group, Wenden, Germany,
2Zhongshan Guanjian Metal Products Co., Ltd, Zhongshan City, China,

3Albert Hesse Familienstiftung, Wenden, Germany

todays`content

What is Stockhütte ? (video, 2min) What is Zoz ?

upfront relevance:

(a) HT & HT/nuclear materials - Zoz-PM2000, PM2017, PM2018 (19YAT, 20YAl, 14YWT)

(b) H2T - Hydrolium®, H2Tank2Go®, IronBird|Stromkoffer, P2G2F®, P2H®

(c) present cremation process, not so totally advanced

discussion:

(d1) H2-Cremation (H2F2Go), substantial improvements & innovation, why cash printer.

(d2) H2-Barbeque (H2Grill2Go), heats your home and drives your vehicle, not just grill.

call for feedback:

(all) patrons & multipliers - politics, society & economy – green innovation from Germany

(d1+d2) H2-Burner

(d2) cost effective energy low-intensive O2-storage without compression

(d2) cost-effective electrolyser 0.5-1kg H2 DLY

(e) alternative natural rubber from banana skin, Fraunhofer-IME+Zoz

appreciation & invitation

15th HES & OZ-24
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Simoloyer®, high kinetic processing device: 1-900 liters

www.zoz.de  - high kinetic processing & nanostructured materials



D 57482 Wenden    Germany

a very Welcome
ZTC Olpe

R/D Division@Zoz
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www.zoz.de

Simoloyer® up to 900l vessel vol.

DRM and other up to 20.000l vessel vol.

RSM up to 80.000l vessel vol.

But also lab-scale/table top equipment e.g. latest delivery to Switzerland:

Zoz manufactures
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www.zoz.de

latest delivery to Switzerland – December 2022, 4x RM1
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ductile metal flakes
insitu MA-

composites

of all

[Al], [Ni], [Cu], [Pd], [Ag], [Au], [Pb]  | [Ti], [Fe], [Co], [Zn], [Mo] 

[Ag] [Cu] [Al]

CM100-s2Simoloyer®

latest business unit added to Zoz Group

since 2022
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Zoz Center Siegen (ZCS), Tuesday-Excursion Nanostructure Symposium (last OZ-20)
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Zoz-FuturBeton-Eagle
green nanotechnology for foyer/garden/park and/or your building

high strength  ☼ CO2-low  ☼ super durability  ☼ super surface

FuturBeton golden color dimensions

the bridge "Rosenthal" at Olpe / 

Germany established on 14.11.2012

12 ton balustrade, Villa ZCS at Siegen / 

Germany established on June 21, 2013

EuroNano Award 2013, 

Zentallium® & FuturBeton

FuturBeton in the BMBF 

nanoTruck (2014)

FuturBeton natural 152 kg of “nanostructure”

After the set-up of the public bridge Rosenthal and the establishment of the balustrade, the Zoz-

Eagle represents the first on-shelf available product and clearly demonstrates the possibilities of

FuturBeton in complex structures at high requirements on surface quality.

Sales and Options

FuturBeton golden color EUR 999,00 + VAT

FuturBeton natural EUR 649,00 + VAT

sales and distribution via Frank Lessmann Co.

Technical Data, Dimensions

L x B x H 990 x 1135 x 1030 mm

net weight 152 kg

material FuturBeton C.1 (> 100 MPa)

curing time < 15 h

CO2-saving* 3 kg(*compared to OPCC)
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latest mega-project (FuturBeton)

burial chamber 20m

rising statue 60m

total height 80m

skin structure:

high-strength, extremely durable and CO2-low

FuturZement|FuturBeton,

green Zoz Technology from Wenden/Germany. 

Santuario a la Virgin de Guadalupe, Columbario Monumental

Sanctuary of the Virgin of Guadalupe, Monumental Columbarium

2018: Mexican delegation @ OZ-18 at Wenden

2021: LIDER-cover

2022: start on ground at Zacatecas/Guadalupe

10 years "after" the Rosenthal Bridge !
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the world's first public bridge made of

Futur High Performance Cement/Concrete

project-no. 03X0068A, BMBF

FuturBeton C.1
nanostructured cement/concrete

high strength  ☼ CO2-low  ☼ super durability

cost advantage FuturBeton vs. OPCC cost relevance CO2 savings relev.

higher strength > less material  

higher strength > replace steel 

higher early strength > build faster  

higher durability > less material  

higher durability > build less often  

better surface  

CO2-savings in manufacturing  20 %

is FuturBeton more expensive ? *€ 7,00/ton *2012-10, DE

Federal Minister Prof. Dr. Wanka & Prof. Dr. Zoz

• 3-4x stronger (140 MPa)

• superior durability  (95% GP)

• 20% CO2-emission saving

 all advantages for € 7,00 / ton

14.11.2012 21.06.2013

Matthias Wissmann

President VDA

FuturBeton can build more

faster | sleeker | higher | cost-effective | durable | environmentally friendly 

100 % ready to market

a technologically >!! public bridge in Germany

b economically >!! +7 € / ton as of 43.000 tons p. a.

c ecologically >!! 20 % CO2 savings

Automotive FuturBeton

cost of additionally saved CO2 678 €/ton-CO2 354 €/ton-CO2

Simoloyer® | present applications & products

GER World

CO2-savings-potential (by FuturZement/Beton) [Mt] 4.95 158.4
CO2-savings-potential (ditto relative) [-] 0.6 % 0.5 %
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upfront relevance:

(a) HT & HT/nuclear materials - Zoz-PM2000, PM2017, PM2018 (19YAT, 20YAl, 14YWT)
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2022-03 knightly accolade in nuclear fusion

16.03.2022
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PM2018 (14YWT) from 2022 manufacturing

No1-lot

14.41 kg

€1.375/kg

€19.810,00

+SPS, D105xH10-100

PM2018

7,05 kg

€2.750/kg

€19.385,00
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ODS vs. NFA

D. T. Hoelzer, Oak Ridge National Laboratory: On the Development of Nanostructured Ferritic Alloys for Advanced Fuel Clad Applications in Nuclear Reactors, OZ-16,

9th International | 9th German-Japanese Symposium on Nanostructures (2016), Wenden, Germany, proceedings vol. 9 p-no. V02, S02

PM2000 –

Porsche M-GT4

YAT, turbine

Zoz-ARCI Center

Hyderabad

V727-05c-2h-vac-SPS

2019-09-27

forging pr. 3 x 5 = 15mm

2s for ea. 5mm def.- step

heating temp. 1.100°C 

air.
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upfront relevance:

(a)

(b) H2T - Hydrolium®, H2Tank2Go®, IronBird|Stromkoffer, P2G2F®, P2H®
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from zoz group
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Power to Gas at Zoz Technology Center (ZTC) + Zoz ZEV-fleet = Power to Gas to Fuel (P2H®, P2G2F®)

IronBird/power-box remains on vehicle, H2Tank2Go® are replaced at the next tank vending machine or home depot

Zoz ZEV fleet, OE-OZ-21 through OE-OZ-30 ZTC with 0,2 MW solar power 40 kW Electrolyser at ZTC

Power to Gas to Fuel

P2G2F® is a registered trademark of  Zoz Group 
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Power to Gas to Fuel
Zoz Hydrogen Technology

Nanostructures for Zero Emission Future Transportation & Energy

nanostructured H2-

storage Hydrolium®

- environmentally 

friendly and cost 

effective

solid-state absorber 

tanks H2Tank2Go®

- virtually pressure-

less, safe, clean and 

lasting

click'n'go system 

H2Tank2Go®

- replacing tanks within 

seconds

exchange at a tank 

vending machine 

- refueling e. g. at any 

home depot

automotive future 

names Hydrogen 

- with 20 tanks you can 

drive your car

Power to Gas to Fuel & 

Zero Emission Mobility

- only makes sense if 

energy is provided 

fossil-free

isigo®H2.0

Hydrogen-Storage-Tank H2Tank2Go®

Reasonable energy storage for mobile & stationary use, superior safety level, existing infrastructure, brilliantly simple, 

flexible multi-tank-operation, MOT-approval pending, no one has come so far.

Zoz Hydrogen Technology – Power to Gas to Fuel - P2G2F®

Make hydrogen mobility available, create an infrastructure, win new customers, generate energy emission-free, produce 

& store hydrogen, drive with hydrogen & supply electricity.

P2G2F®

P2H® | P2G2F® | Hydrolium® | H2Tank2Go® | isigo®

| are registered trademarks of Zoz Group

Simoloyer® | applications & products
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Electric Aircraft with Hydrogen Range Extender
project-no. EG 906, EUROGIA+/EUREKA

H2-OnAir+

nanostructure in Zoz-Tanks 
[Hydrolium®, H2Tank2Go®] and PEMFC’s (Zentallium®)

What is new

advanced and environmentally friendly aircraft

propulsion by a combination of solar cells, battery

and hydrogen fuel cell;

solid state hydrogen storage as well as the physical

combination with pressurized hydrogen for aviation;

fuel cell system provides electrical power for all

flight phases (not only for cruise);

cost-effective, lightweight fuel cell system;

standardized connectors for all kinds of hydrogen

tanks;

same tanks for aviation and ground transportation;

quick replacement of tanks rather than refueling on

board (new infrastructure strategy at revolutionary

logistics and operative way of refueling);

platform for later High Altitude Pseudo Satellites

(HAPS) at combined Battery-Solar-FC-technology

for very long term flight missions;

P2H® | P2G2F® | Hydrolium® | H2Tank2Go® | Zentallium ®

| Simoloyer ® | are registered trademarks of Zoz Group

Simoloyer® | applications & products
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EADS-Bulletin “UP”, No. 6 – November 2012 Up To Planet EADS Nr. 6 [11-2012] pp 30-31
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H2Tank2Go® - shelling test @ German Armed Forces (Bundeswehr)

Ballistics tested with 12,7mm charge & 44mm hollow charge.

“…bei einer Hochdruck-Tankbatterie hat es die komplette Anlage

zerlegt. Mit so einer gewaltigen Explosion hatten wir nicht

gerechnet. Sogar Sicherheitsglas wurde durchbrochen und einige

Leute erlitten Schnittverletzungen…“

Other H2-tanks were shelled as well during these tests – one of

which (high-pressured H2-tank-array) caused an explosion that

severe, that even safety glass was pierced by debris and people

got injured (details of this incident remain confidential).

no safety issues with the H2Tank2Go® (as expected)

Shelling Tests of H2Tank2Go® at German Armed Forces
Nov. 2012, Wehrtechnische Dienststelle für Waffen und Munition 91 (WTD 91), Schießplatz Meppen
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Zoz-xxx FuelCells

• economic FuelCells (PEM) for 

tomorrow:

target cost: 1.000 USD / kW

electrical power (small scale, air-cooled up to 2 kW)

• goals & requirements

– precious metal saving

– prefabricated C-layer

– high performance CCM  (1W/cm²)

– cost effective most simplified BPS

– automatic manufacturing

– strategic market impact 

• …this is formed at Wenden ! ref.: SGL Group, „Gas Diffusion Layers“, SGL Shanghai, September 2011

isigo®H2.0 assembly line

isigo®H2.0 is a registered trademark of Zoz Group
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LOCOPEM
German Federal Ministry of Education and Research 

project no.: NW-1-1006  //  01.01.2016  //  3 years //   total cost: 1.318.977,00 €

Development of low cost gas-diffusion-electrodes on the basis of CNTs/CNFs 

for application in PEM fuel cells

Entwicklung von Low Cost Gasdiffusionselektroden auf Basis von CNTs/CNFs 

für den Einsatz in PEM-Brennstoffzellen

Development of low cost gas-diffusion-electrodes on the basis of CNTs/CNFs for application in PEM fuel cells
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2019-12, LOCOPEM membrane forming & assembly device

D 57482 Wenden    Germany

2019-12, LOCOPEM membrane forming & assembly device

D 57482 Wenden    Germany

2019-12, LOCOPEM membrane forming & assembly device

Hydraulic Hot Press

for the manufacturing of 

LOw Cost

Proton Exchange Membranes 

(PEM)

Funded by the European Union

Hot pressing

 semi-automatic

 easy handling (25cm space)

 pressure control

 temperature control

 easy cleaning and 

maintenance

 pressure range

• 2-25 bar

 temperature range 

• 20-150°C

2019-12, LOCOPEM, Zoz membrane forming & assembly device
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H2-tank system B4S-SM/MM
nanostructured reactive complex metal hydride

single/multi module ● solid-state > 8 wt.%

high potential energy storage for the future

2LiBH4 + MgH2  2LiH + MgB2 + 4H2

H2-storage: > 8 wt.%, > 80 kg H2/m
3 storage material

H2-loading completely reversible, H2-release thermally activated only !

H2 single-module tank B4S-SM H2 multi-module tank B4S-MMconsortium: www.bor4store.eu, EU-project FCH JU 303428 [2012-2015]

complex metal hydride processing unit Simoloyer® CM100-s2; H2-tank system B4S-SM outside ZTC; and inside at HZG - Hydrogen Technology Centre

P2H® | P2G2F® | Hydrolium® | H2Tank2Go® | Zentallium ®

| Simoloyer ® | are registered trademarks of Zoz Group

Simoloyer® | applications & products

http://www.bor4store.eu/
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H2Fuel2Go
01.01.2017  //  3,8 years  //   total cost: 3 M€

vollständige Demonstration einer Wasserstoffkreislaufwirtschaft mit neuartigem, 

wartungsfreiem und energieeffizientem Feststoffspeicherkompressor

complete demonstration of a hydrogen circulation economy with a novel, maintenance-

free and energy-efficient solid-state storage compressor

H2Fuel2Go # Zoz-HZG-CEP-NOW-NRW - Hydrogen Fueling Station @ ZTC
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H2-BLK
Wasserstoffregion Burgenlandkreis

Power-to-Gas-to-Fuel P2G2F®, H2-Circular-Energy-Economy H2C2E, P2H®

H2Truck2Go & H2-Turbine coming up

Naumburg (Saale)

Sachsen-Anhalt, Germany

brown-coal region, wine & beauty

22 MWp PV + 40 WEAs ea. 250-500 KW to the right,

total installed power ~ 40 MW.

LEUNA-Werke in the back.

Dr. Young-Lib Kim (KAMI CEO), 

Dr.-Ing. InSung Chang Hyundai VP, 

Prof. Zoz, 21.01.2019

??
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ENF # 12.-14.06.2019, Bucharest, Romania

“…what you have showed us, if I understand correctly, confirms what

I claimed here 2 days ago, that mankind for the next very many

years in all transportation, cannot drive more economic and more

ecologic, than with a diesel.” H. Zoz, EuroNanoForum 2019 (Prof.

Schlögel confirmed/agreed non-verbally).
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Hydrogen transportation sector, even after decades, does not see

any significant products that can stand without permanent subsidies

and/or political market interventions, which is not acceptable.

from the abstract
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Hydrogen transportation sector, even after decades, does not see

any significant products that can stand without permanent subsidies

and/or political market interventions, which is not acceptable.

No matter if the CO2-scenario is true or fairytale, fossils are too

costly and too valuable to just burn away.

from the abstract
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If reconversion (FuelCell) is still too costly, for the time being,

technologies where this is not required, are most attractive.

from the abstract

75 pages,

34 claims

76 pages,

36 claims

strategic division

In result, the inventions Power Plant and H2F2Go describing

CO2-free Hydrogen cremation, were claimed where Hydrogen

is replacing fossil gas in a burner to producing heat.
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todays`content

upfront relevance:

(a)

(b)

(c) present cremation process, not so totally advanced
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present cremation process

critical issues towards cost & technology

No. 1 exhaust air purification

No. 2 thermoprocess (discontinuous)

critical regulations (a) & (t)

No. 1 crematorium flame ban ! No cremation without wooden coffin !

No. 2 temperatures main-cc min 650°C, afterburner-cc 850°C for 2-3s min.

main-cc

chamotte

coffin after

water shower

processing times (main-cc) reported from 1.5-4 to 6 h

photo credit – Bote der Urschweizphoto credit – Krematorium Luzern

combustion chamber, authority, temp.
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upfront relevance

(a)

(b)

(c)

discussion:

(d1) H2-Cremation (H2F2Go), substantial improvements & innovation, why cash printer.
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motivation

over-mortality

(no matter if caused by Covid or Corona-politics)

Statistisches Bundesamt, Germany, October 2022: over-mortality

+20% (slight under-mortality in 2020).

unfortunately further rising of over-mortality is expected

worldwide.

political ban of fossils also in cremation

Netherland as of 2030 expected, other nations to follow.

most frequently government technology

not so innovative, Clean-/GreenTech to come.

cemeteries at critical occupation

coffin-burial might come to an end.
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H2F2Go Pilot-CC No. III [37]
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37 H2F2Go Pilot-CC No. III
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firing temp., electrodes & heat radiation tubes

firing temp.
CH4 on air 1.950°C

H2 on air 2.130°C

H2/O2 3.080°C
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H2F2Go [37]

Power Plant + Hydrogen = H2F2Go = human, efficient and environmentally friendly cremation

Dignity piety respect | ideal hydrogen combustion | CO2-free | thermodynamics | isolated heating circuit | gas equation | ideal

convection | no cross-contamination in the gas phase | no hazardous waste disposal | vacuum/turbine technology | high-

temperature materials from nuclear fusion | graphite electrodes and silicon nitride | lime water conversion | double wall vs.

afterburner chamber | energetically ideal HT-operation | mechano-chemical mercury vapor absorption | high-kinetic thermal

process | exhaust gas minimization through EG-recirculation | lightweight design | mobile HT-sensors | enormous energy and time

saving | green hydrogen | circular energy economy.

ODS-19YAT (Zoz PM2000) and ODS-19YAl (PM2017)

Power-to-Gas-to-Power (P2G2P)

Cremation as a by-product of temporary storage of so-called renewable energy.

P2H® and P2G2F®

are registered trademarks of Zoz Group
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H2F2Go [37]
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H2F2Go [37]
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H2F2Go [37]
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H2F2Go [37]
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H2F2Go [37]
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H2F2Go [37]
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H2F2Go [37]



D 57482 Wenden    Germany

15th Int. Symposium Hydrogen & Energy

22.-27.01.2023, Emmetten, Switzerland

contact: Prof. Dr. Andreas Züttel

H2-Barbeque & H2-Cremation, bypassing fuel-cell 

conversion on route to stand-alone & subsidies free 

Hydrogen Energy Economy.

Henning Zoz1, Shengyu Lai2, Albert Hesse3

1Zoz Group, Wenden, Germany,
2Zhongshan Guanjian Metal Products Co., Ltd, Zhongshan City, China,

3Albert Hesse Familienstiftung, Wenden, Germany
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upfront relevance

(a)

(b)

(c)

discussion:

(d1)

(d2) H2-Barbeque (H2Grill2Go), heats your home and drives your vehicle, not just grill.
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H2Grill2Go [37] – state of the art, just grill

https://www.heatlie.com.au/hydrogen-bbq

https://merlin-h2.com/energyh/h2q/

https://www.heatlie.com.au/hydrogen-bbq
https://merlin-h2.com/energyh/h2q/
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just GRILL ? NOT just GRILL !

arrived from Zhongshan City #09.01.2023

H2Grill2Go does charge your mobile and heats your home,

all you need is sun, wind and rain (and beef).
no more carrying gas-bottles,  do I have enough gas ?

H2Grill2Go

HydrogenGasgrill + Electrolyser + H2Tank2Go® = Power to Gas to Heat + Power
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H2Grill2Go, from the abstract

If industrial countries such as Germany are worried about "getting through winter", this also

describes an unprecedented high demand for energy self-sufficient systems for all areas of life.

HydrogenGasgrill + Electrolyser + H2Tank2Go® = Power to Gas to Heat + Power
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H2Grill2Go
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H2Grill2Go

01a Gasgrill, energy requirement & capacity

5kg C3H8 (propane)

bottle vol. 21 liter

D230 x H505 mm

net-weight 5,6 kg

65 kWh approx.

good for 25GS

(grill-session)

2,6 kWh/GS

required good for 5GS/week > 

13 kWh/week > 1,9 kWh DLY

1 week / 268 h, 30 sunny-hours

01b H2Grill2Go, energy requirement & capacity

propane consumption at Grill: 750g/h

> 5kg propane-bottle fires gasgrill for 6,6h.

At 25GS, 25min/GS remain. Bratwurst burned 

in 10min, Steak welldone after 15min. Match !

01c Grill Expert3 claims
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H2Grill2Go

02 Energy generation onboard
H2Grill2Go carries a small wind-turbine under each of the 2 tables. Total max. power is about 100W, at 30% performance, this results in 0,7 kWh DLY.

Both tables are covered with sandwich-element Ceran/solar-foil/Ceran, total surface is about 0,4 m² resulting in max. another 100W. At 10% performance,

this provides 0,25 kWh DLY. Resulting total onboard generation is max. 1 kWh DLY representing half of the net-requirement !

2 small wind-turbines underneath tables.

2x 50W = 100W x 30% performance

> 0,7 kWh DLY

2x sandwich Ceran/solar-foil/Ceran on tables.

Total surface 0,4 m² > max. 100W x 10% performance 

> 0,25 kWh DLY

Resulting total onboard generation is max.

1 kWh DLY

representing half of the net-requirement !
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H2Grill2Go

03 Energy generation adapted
Portable wind- and solar energy devices for adaptation via socket to buffer-battery. Helixrotorturbine at rotor-dimension D700xH900xhight on a 1,6 m

support provides 800 W max. At 30% performance, this results in 5,7 kWh DLY. A foldable solar system with an effective area of 1 square meter delivers a

maximum of 250 W. At 10% performance, that would be 0.6 kWh per day. In total, a maximum of 6.3 kWh DLY could be generated onboard, thus three

times the net requirement.

onboard generation 

max.

1 kWh DLY

half of the net-

requirement !

portable wind energy module adapted,

max. 800W x 30% performance

> 5,7 kWh DLY

portable solar energy module adapted,

1 m², max. 250W x 10% performance

> 0,6 kWh DLY

adapted generation 

max.

6,3 kWh DLY

3 times net-

requirement !
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H2Grill2Go

onboard generation 

1 kWh DLY

adapted generation 

6,3 kWh DLY

04 Result Grill Energy
(02) + (03) provide up to 7,3 kWh DLY at estimated net-requirement of 2 kWh DLY. At total energy losses of 60%, still 4,4 kWh DLY remain, covering the

requirement twice. Okay.

onboard + adapted > 7,3 kWh DLY

./. 60 % energy losses

> 4,4 kWh DLY at 2 kWh requirement 
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05 Hydrogen storage capacity (10x H2Tank2Go®)
1 kg Hydrogen provides 33,33 kWh which equals to about 3kg/4l gasoline.

Acc. to (01), net-storage requirement is estimated at 13 kWh. Resulting

gross 21 kWh. Thus 630g Hydrogen needs to be stored. H2Tank2Go®

(0,95l at 4,3 kg) stored a theoretical value of 100g, achieved today about

65g Hydrogen. Thus the capacity of 10x H2Tank2Go® is required, in total

10 liter at about 35 kg.

1 kg H2  33,33 kWh (≈ 3kg/4l gasoline)

net storage required 13 kWh  gross 21 kWh 

630g Hydrogen needs to be stored.

H2Tank2Go® (0,95l/4,3kg) stores 65g H2 (100th) 

10 x H2Tank2Go® required,

650g H2, total vol. 10 liter adds 35 kg to Grill.
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06 Hydrogen Storage, pressure vessel vs. solid state absorber
Storage in a gas pressure tank fails due to low outlet pressure of the electrolyser <100bar. Hydrogen has a density of 0.0899 g/l or kg/m³ at 0°C and

1.01325bar (1013hPa, ICAO standard). If a gas pressure tank could be loaded at 100 bar with an electrolyser and if hydrogen gas would behave ideally up

to 100bar, a 1-liter pressure tank would contain approx. 9g of Hydrogen, which is around 7.2 times less than the H2Tank2Go® solid state storage tank .

Acc. to the state of the art, available small electrolyser as suitable for a grill, deliver an output pressure of 30-50bar where the achievable pressure in the

vessel in daily operation is another 10bar lower. In result, a maximum of 3g of Hydrogen could be stored in a 1-litre pressure vessel, which is 20 times

less. In order to store 630g, a pressure vessel volume of about 200l would be required, which exceeds the space available for a grill. Gravimetric, a 200l

gas pressure tank would weight less than a comparable 10l solid state storage tank, however volumetric, the gas pressure tank presents no alternative. In

contrast to the compressed gas tank, the solid state storage tank requires a significant supply of heat for discharge, which is available as waste heat from

the combustion process (barbecuing/heating).

Electrolyser

outlet pressure <100bar,

available 30-50bar,

at vessel 10bar lower

Hydrogen

density (ρ) 0.0899 g/l or kg/m³

at 0°C/1013hPa ~ 1.01325bar

(ICAO standard).

Pressure tank 

Symbol

H2-pressure tank (1l)

100bar  ~ 9g H2

20-40bar  ~ 3g H2

630g H2  ~200l vol.

H2Tank2Go®

0,95l/4,3kg  65g H2 

10 x H2Tank2Go®

650g H2, 10l/35kg
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07 H2Grill2Go, capabilities
(02) + (03) provide up to 7,3 kWh DLY at estimated net-requirement of 2 kWh DLY. At total energy losses of 60%, still 4,4 kWh DLY remain, covering the

requirement twice. Okay.

charge your mobile

(at buffer battery)

heat your home

(at ideal H2-combustion)

power to your ZEV

(power any via IronBird)

H2Grill2Go

may be used for barbeque

mobile 5 Watt

notebook 10 Watt

home-power

option in/out

H2Tank2Go® 

click'n'go system
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08 cost add on, initial estimate
at mass production
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H2Grill2Go state of the art, HomePower USA 1994

Highlighting open-pored HT metal-foam, here Ta (tantalum), for flame stabilization preventing premature fuel gas

mixing, Pt-coated (platinum) to avoid/reduce NOx. Highly interesting approach for an H2 grill ! Note: (unfortunately) does

not apply to H2Grill2Go, currently expected to operate with a "detached" flame pattern due to the required heat output.
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15th Int. Symposium Hydrogen & Energy

22.-27.01.2023, Emmetten, Switzerland

contact: Prof. Dr. Andreas Züttel

H2-Barbeque & H2-Cremation, bypassing fuel-cell 

conversion on route to stand-alone & subsidies free 

Hydrogen Energy Economy.

Henning Zoz1, Shengyu Lai2, Albert Hesse3

1Zoz Group, Wenden, Germany,
2Zhongshan Guanjian Metal Products Co., Ltd, Zhongshan City, China,

3Albert Hesse Familienstiftung, Wenden, Germany

todays`content

upfront relevance

(a)

(b)

(c)

discussion

(d1)

(d2)

call for feedback:

(d1+d2) H2-Burner

(d2) cost effective energy low-intensive O2-storage without compression

(d2) cost-effective electrolyser 0.5-1kg H2 DLY

(e) alternative natural rubber from banana skin, Fraunhofer-IME+Zoz
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H2-Barbeque (d2) & H2-Cremation (d1), bypassing fuel-cell conversion

on route to stand-alone & subsidies free Hydrogen Energy Economy.

call for feedback:

(all) patrons & multipliers - politics, society & economy – green innovation from Germany

(d1+d2) H2-Burner

(d2) cost effective energy low-intensive O2-storage without compression

(d2) cost-effective electrolyser 0.5-1kg H2 DLY

(e) alternative natural rubber (ANR) from banana skin, Fraunhofer-IME+Zoz



D 57482 Wenden    Germany

“green“ tires made by 100% natural raw materials
- rubber substitution by use of dandelion roots -

cooperative development Continental, Fraunhofer & Zoz

Taraxa Gum
from dandelion roots to high performance tires 
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“green“ tires made by 100% natural raw materials
- rubber substitution by use of dandelion roots -

cooperative development Continental, Fraunhofer & Zoz

Taraxa Gum
from dandelion roots to high performance tires 

27.11.2017, ZTC
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launches-bike-tyre-made-dandelions

Alternative Natural Rubber
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Alternative Natural Rubber

DE patents claimed 12.12.2019

Alternative Natural Rubber
dandelion☼ successful, next comes banana☼☼

Zoz/Fraunhofer IME joint technology initiative

- sustainable biorefinery route for banana peels processing -

green+ rubber from dandelion, green++ from waste-peels

(a) Natural Rubber (NR) from Hevea Brasiliensis, background
NR is obtained from rubber trees (Hevea brasiliensis) providing latex, growing within the “green belt” of the planet

can technically not for 100% be replaced by synthetic rubber;

 market cost strongly fluctuating at increasing demand;

 from alternative resources known and challenging since WW-II.

(b) Alternative NR (ANR) from dandelion roots
Russian dandelion, resource for Continental Taraxagum™

agrarian robust and undemanding, grows practically everywhere;

results in high quality natural rubber in one step;

 no latex coagulation required – environmentally friendly (green) rubber !

 FHG-IME increased the rubber yield crop massively, comparable to rubber tree.

2015 Fraunhofer IME Dandelion Rubber Extraction Facility was set up at the Zoz Technology Center (ZTC) at Olpe/Germany [4].

2017 Continental took over the dandelion unit at ZTC and

2018 opens the Taraxagum™ Lab at Anklam, Germany [5].

2018, Zoz designed a continuous processing unit in pilot scale for the above

 In 5-10 years, Continental wants to be able to produce tires with ANR commercially. The goal is a more sustainable tyre 

production more independent from traditional NR sources.

(c1) next step - continuous processing
Zoz designed, manufactured and in first years also operated the batch processing plant for rubber-extraction from dandelion roots in pre-

industrial scale successfully. Converting such process into continuous operation for commercial industrial product volumes is the next step.

(c2) next resources - banana peels (BP)
 availability of (c1) can open a new world in green++ biorefinery offering a wide range of industrial utilization of quickly renewable natural

resources;

 first flora candidate at high rubber content + available in large scale are banana peels;

 worldwide, about 135mio tons of bananas are cultivated, DE imports 1mio tons p.a.

 BP-waste at high volumes even in DE, as much as 30-40%wt (crop dry) of fresh fruit;

 BP degrades very slowly in composting, contains numerous pollutants from pesticides;

 including BP into product processing, prior or post transport, offers protection of the environment and value adding.

Zoz-TRM at Anklam (left)

Taraxagum™ tyre at OZ-16 + OZ-18
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