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Humans

Human basics for living:
Breathing, sugar and other energy
water and nutrients, v
Space, sanit a

sources,

fd

Note that energy cannot be destroyed but transformed between
different forms: electricity, light, heat, muscle/mechanical work etc



Resembles the needs of plants

A They are also respiring and are using energy
sources when it is dark.

A But in sunshine theyproduce new energy
storages(sugar, starch etc) via fotosynthesis.



Fotosynthesis

CarbondioxideWater Sunlight Sugar Oxygen
6 CO2 + 6 O --------—--- A Ce6H1206 + 6 O2

https://www.youtube.com/watch?v=C1l_uez5WX1o0



Basics for growing: NPK+H 2
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https://www.hydrogarden.se/odlingssystemkrukor/bevattn
-pumpar/droppbevattning/

Certainly also CO2, accessed
freely from the air.




What Is nitrogen, phosphorus, and potassium?
Where to find 1t 1 n 0n
Group = 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Period

v
1 | 2
H He
> |3 || 4 5 6 W7\ 8 ([l 91|10
Li || Be BI| CI NJ Ofl F||Ne
3 [ 12 13 || 14 16 (| 17 || 18
Na || Mg Al || Si \| P S (| Cl || Ar
4 N1 20 || 21 22 (|23 ({24 (|25 26|27 || 28 |[ 29 |[ 30 |[ 31 |[ 32|33 34]]35]| 36
K J| Ca || Sc Ti || V|| Cr||Mn|| Fe [| Co|[[ Ni|{Cu||Zn || Ga || Ge || As || Se || Br || Kr
5 §Z 38 || 39 40 || 41 ([ 42 || 43 || 44 || 45|46 || 47 || 48 || 49 || 50 || 51 (| 52 || 53 || 54
R Sr||Y Zr [[Nb|[Mo|| Tc ||[Ru||Rh || Pd [|Ag || Cd|[[In |[[Sn||Sb||Te || I || Xe
6 1195|5657 |*[72(|73||74||75||76 (| 77 || 78 || 79 (/80 (|81 (| 82|83 || 84 || 85| 86
Cs || Ba || La Hf [| Ta || W || Re |[Os (| Ir || Pt ||Au|[{Hg || Tl || Pb || Bi || Po || At || Rn
7 |87 (|88 (|89 |*(104(/105||106||107|[108(|109(|110|[111|{112((113(|114]|{115|{116{[117|| 118
Fr || Ra || Ac |*| Rf [[Db || Sg [[| Bh || Hs || Mt || Ds || Rg || Cn || Nh || FI [[Mc || Lv [| Ts || Og

P: DNA, RNA, ATP, phospholipids + teeth and bones.
N: air, DNA, RNA, amino acids (proteins in beans,peas,milk,muscle
K:in liguids. electrolvte balance. function of membrane.muscle.ner



N: Widely used in fertilisers, eplosives etc
P: Widely used in fertilisers, detergents, pesticides, Coca Cola

K: Widely used In fertilisers, soaps, salt, also in match heads, €



Urine Is perfect as a fertiliser.
Supplies N, P, K and micro nutrients.




Nutrient recycling without any poisons!
Gold water (urine) iIs gold worth for your

plants.

Foto: Lars Hylander Kungsgarden@telia.co



Soll Improvement

A In sandy soils, water soluble nutrients are
leached away when raining.

A This can be counteracted by adding
charcoal, called biochar.



Charred wood Is persistant
against degradation.

Will remain In
the soll for
thousands of
years.

It IS a safe
carbon sink.




Mycel of fungus and plant roots

Richard
Haard,
February 12,

2007

106ci0se padt 107ck08€ paa

Retaining nutrients in soll c.f. Terra Preta in rain forests.



Photo of charcoal of pine.
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Figure 13. Scanning electron micrograph of pine (Pinus sp.) charcoal from
Barton Creek Cave.

Similarities with a honey comb
thanks to the cell walls.



https://www.google.com/search?q=potassium&tbm=isch&source=iu&ictx=1&fir=6_JmiregSVVyjM%2CIBsVSmBInhXKDM%2C_&vet=1&usg=AI4_-kQC_z0PQeVwuAuIh5E8VgB6ZBhm5Q&sa=X&ved=2ahUKEwjA0dDh9MTvAhVeCRAIHZPIBekQ9QF6BAghEAE#imgrc=6_JmiregSVVyjM

Biochar in a Swedish compost.

Effectively reducing emissions and losses of nitrog
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Dry toilets are optimal
Recovering9 D
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The function may be improved by separating the urine.
Char coal will remove odors and reduce Nemissions.
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Photo: Lars Hylander of his dry toilet.
Kungsgarden@telia.com

Insertion for dry toilet to separate urine (in the bowl to the left) from
feces (falling down into a container to the right).

View from above.
A tube Is connected in the bottom of the urine bowl and led to a cor

(and stored a few weeks before used as a fertiliser).



A urinal I1s easy to install




Many fabricates of

composting toilets

e.g. CompostEra

http://www.compostera.se/co
mpostera.se/CompostEra.ntmi

- Mullis,
http://www.mullis.se/http_ mullis.se_eng_home.html/Home.htn
- Clivus multrum, http://www.clivusmultrum.com/

Alternative to dry toilets:

Vacuumtoiletgeducewaterusedfor flushing

- Wostmanhas a porcelain chair. http://www.wostman.se/en/ecod
A separatéank fabricatesWostman Jetsetg) gives abetterpossibilityto recycle
thenutrientsin anenvironmendfrienldy way thanatoilet connectedo the
municipalsewagesystem.



Three pipes out: separate handling
of tollet waste In apartments

The residential buildings in Ocean hamnen Halsingborg
are connected to three separate waste pipes:

A. a vacuum pipe from the toilets to obtain
concentrated fertilizer

B. one pipe for baths, dishwashing & washing machines
to sort out fairly clean water.

C. one pipe for ground food waste gives biogas.
https://nsva.se/vattemch-avlopp/dittaviopp/treror-ut/threepipesout/



Why using a dry tollet system?
Hinders spreading of infections from the toilet waste.

Drastically reducing the water consumption.

No smell. Hardly any work (emptying every 20" year if the
container is big enough.)

Hinders eutrophication of surface waters (rivers, lakes, seas).
Produces fertilisers to a sustainable agriculture.

It does not damage our important provision i
Safe drinking water.



Drinking water Is scarce

Water covers 71 % of the Eartho
97 % of water on Earth is in the Oceans. Too salty to drink for humans.

Only 3 % of water on Earth is fresh, of which 2.5 % is unavailable (locke
up as ice, highly polluted, too deep under the surface etc. or vapor in the
atmosphere. (A tiny fraction may be extracted from air humity)

So only 0.5 % is available fresh water.

How to use the freshwater wisely?

Is it wise to contaminate a food resouce with faeces, e.g. by using it as «
transport medium from the toilet of faeces?



Drinking water consumption

INn Sweden
Per capita Relative use
(I/p/d) (%0)
A Households 198 57
A Industries 35 10
A General services 35 10
A Losses and own use 79 23

A Total 347 100

A Source: VAV, 1995 from Rydén et al. (ed.) 2003. Environmental Science, ch. 17.



Water use Consumption
Relative use (l/p/d) (%)

A Food and drink 10 5
A Toilet flushing 40 20
A Laundry 30 15
A Dish washing 40 20
A Personal hygiene 70 35
A Miscellananeous 10 5
A Total 200 100

Source: Ryden et al. (ed.) 2003. Environmental Science, ch. 17.



Urin separating toilet should be
compulsory at new installations!

Separates
60% of P from the waste water,
80% of N and

90% of K.

Hylander, L. D. 2006. Slang inte fosforn i sjon!
Forskningsnytt om gkologisk landbruk i Norden.

Nr3, 2006s. 46. http://www.wostmanecology.se/assets/images/autog

Dubbelspolande_System_ WM _ DS NBanner.jpg
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Easy to construct.i. big a hole.

2. Put a bottom layer of chopped wood.



