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l'm_ SHEET: 7/98 # Bioenergy from domestic and industrial waste

A grab lifts the waste from the hurlh:nr el dump: it lnl'n- the incinerator,

Waste full of energy

B Forger the consumer
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chhwent way ol exiraching cnerey I|n|| WilskL
Incmeranrion techmigues have become
fective and woday emissions of hazardows sulb-
stances are a fraction of whar they were 1n the
mid- 19505, Smce 19840 thie amaoanes of swaste
arriving al Swedish incimeration plants bave m
creased mweo-lold, whereas encrey  exirachon
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Ways to do it
E.:"I'Itl.ﬁ'lh"l'l_l:ﬁéllm“:'l'!
Tram Land s ar in digestion
chambars and harmal aan-
cation ane [ 8oor melhoss
thal can be used 1o mdrac) e
By T wasts

& Combustion

Thee wesho i dumped inda @
large bunkar and %d imia the
ingimeralon ymesnsof A
grek. Theve are bwo bypes of
inginerati - grals and Th-
|0 5ed bads

Comtwetion oo grates & he
e common, Hise fhe wasie
5 fed Fopwer s onlo an nec-
lating qrate. In s way (e
washs becomes mined and
disiniuied more evanly,
iherety arabbng the combus
Hoe 1 b i e &6 pos-
shle By supplyiog b
amours ol alr and with a high
lemperahee i ihe frsace, e
combesion wil be atiective
Gormbuation in a fuidstd bed
incineraler involves ais teing
bl v Ifepiagh @ perd eated
plabe on which the mashe is ly-
g together wih sand, aches
ire snmedimes lime, The fud
makes up only a small part of
the oiients of (e Eed When
air b5 Blown into the bed il
gtars 1o behae in the same
wiy a5 had, thus & rarm
Burning waste ina flukizad
v incineralon places higher
equisements on fual qualily.
The luel bas i el mire
similar 5im and composlion
Than gl uzad Ina grale In-
cirmianr

The hot eeéraus! gases irom
e inginerton are used in
hixal pipes containiv waler
et lima e boiber, A bl -
changer ansfers T bl
iorm [ha watar in [he ppes b
fhe cisirict heafing system. i
co-geraialion plants, where
hizth ke iy and heat e
prockead . (he water in the
[pes is first heaied In provida
Sl wiich [iowves. & Lrten e
Wihen the steam has passed
frepugh e furtine, hesl is
tan sheried from the steam (o
tha deirict heating water, Tre
iy resraaning aflir the ingin
el ion £am ilher be placed in
# landll o wsed a5 aggregale
|||buii:i||g foundafions o
raadcansiniction. Thefly
Ewsconfam mic sub
stancas and are separsled in a
lile i @il e disd &5 irmar s
merially fazardous matesial.

A resource to utilise

W W s an ampaortant
sonree of energy. It supples
Swedish sociery with energy
corresponding to mose than 5
terawatt-hours (TWh) annu-
ally. I facr, waste s responsi-
ble for 10 per cemt of the
Swedsh  dsaricr seating,
SVEBKY estimates that che
imgorraice of wasre bor sip-
plics of encrgy wall merease,
In 20 years time 15 1T%h of
coerpy can be prodsced from
WA, Nl'l'l'l I W ASTE T
atica planes and parly n di-
gestion chambers  and  as
Lamad il gas.

Extractag energy from waste
% o Bt i'|'||14 wramee bor the
handling of waste. This is a
methiosd of redocng the hage
armounts of Swedish o waste
that musy be placed in Land
tills - 3.5 million ooewnes of
haomschaalel waste and 4,2 mul-
liom  tonnes  of  industrial
WasLE.

INCINERATION BEST
The armount of wasie scar fos
mcmeratn has  donbiled
simoe 980, During, the same
perad,  energy proshoctsn
has mcreased four-fold, As a
result of sormng, the inciner-
atedl waste hps become more
encrgy-rich an the same time
as  imcineration  technology
has becn developed,
Incimeration of waste s the
most  hyvgienic, environmen

tally considerate and encrpey
eifective method of handling
s vasl ArwoLinns of Wasle
pronluced by mindern socwery.
It is abse the most effective
way  of  reducing  these
amwnnes - slag and ashes e
maiming  after  incincranon
amount toonly ane-fourth of
the weight of the omginal ma-
ternal.

By far the largest amount of
the combustuble waste origi-
mates in the haome, More than
1.3 millicn tonnes of hoose-
bl weaste were mcmerated
in 1996 in the 21 monicipal
district heaning  plams bor
waste incineracion in Sweden,
O the voral amoume of imad os-
trial waske, only 13 per cend
wias iscimerated, or 360 00k
ponnes, Here there 15 scope
for increased unlisamon |
Incmeratmon of waste requires
advanced equipment. The fu-
el has different characuersnes
both as reards content and
siec, which places specitic de-
mands on the  mcineration
couipiment. Since the fuel has
a mixed compesibon, the -
cimerarion leads o the forma-
thain aaf several moee or less
mndesirable  sobstances  amd
cificient flue gas cleaning is
necessary. This requires ma-
e investments. Waste imwin
eraton must be done on a
Larpe-scale in order o becnme:

Demaolition waste is chippad l Iﬂln I'II-IHHH II'I-I I
good way of making use of waste.

ramanal

Ap the same nme, v is in the
|._1-;E||_*- |_|r|'|.1|1 Arcas that the
Lasgese amounts ol waste are
privduced and where the ener-
BY FoOuircinenm  is geeanesT,
Consequently, it s m large
urban centres wirth a Lompre
hensive district heating net-
work  that  mcineration s
miost switable. o is imporrant
that the load on the network
during the summer is suffi
crenthy large to be able e con-
ninue with heat producrion,
Locally m Sweden wp o 40
per cent of the district heatimig
is prowided By incineeation of
waste,

LANDFILLS AN
EMERGENCY SOLUTION
Waste from 1435 muonscipak
tics i deliversd o the
Swedish mcmeration plants,
liv places whese the rransport
dlistanses are hoang amld where
there is insuffficient capacity
lor & |_'r:.:|.' uciserator and
boiler, the waste must be
deale with i anather way.
Adrer sortmg, and recveling,
the sermainder is placed in a
landfll, Thes also ocowrs
places that already have an
incinefatar . candwot P
with all tvpes of waste, e
certain types of  domesoe

waste, park  and  garden

washe, constroction and de
wasle,

il datberent

lanadfill. 'I'hl: a
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Energy extraction from waste i5 becoming increasingly effective, particularly as

regards incineration.

rypes af  industral  wasie,
sludpe from munecipal and
industrial sewage processing
plianis, wiste from extraction
ot mineral procuces, special
watcgory waste and slag from
wiaste mcmeargtion, e, 1 he
hazardous substamoes thar are
'=.|.'11-.:|r.1|:n| 1] '.I'Ii."' H“.f _|-'_.I‘-| FI]
ters ane classified as  haz-
ardows wase  and  are
processed in specsal installa-
Ll Erics.

SaCiety  sIFIves  Bor FTmirnise
landfilling and this is empha-

sised by the introduction of a
tax an !.'II'HII'I"I.'H! W s, .'Iln"i
miuich as possible must be
prowessed i other ways - by
recyeling, revsing and by in-
\.ill'.'l’illi'.l"l.

The amawnt that nonctheles
must be kandfilled can sl be
wseed  for cnergy  purposes,
Even though less energy can
e exrracted feoam landfalled
waste than from incineration
al i, 5& landfills |.'l|u-|llr|.'1.'l.1
masre thian (1,4 T of hiogas
in 1996, which was mainly

used o produce heart,

Diespite gas being exeracted
fraom  the landblled  waste
there s snill a risk thar the
methame evalved leaks o
the ammosphere. The groeen
hivse gas mwethane speeds wp
the warming of the Earth,
Simce methane s 2025 rimes
stromngrer than carbon dhiosod
it is important that Bologi-
cally decompouable waste 4
scinerated or correctly land
falled ar a sae warh mcchane
CHTTACII,

| Inciﬁerd_ti_on of waste is clean

HElThe waste branch has
long been labelled as being
enviramimentally destructive,
Muometheless, since the heighr
of the dwoxin debate in the
mad- 198k there have heen
dramare changes. The an-
thorites have imposed strict
demands on emissions from
waste  meineration.  Bmis-
SHONS fromm IncIneranoan
plants  bave  decreased by
mesre than # per cent, with
the exceprion of  sulphur-
and mitrogen oxedes, Waste
imcineration can ng longer be
linkexd with unhealiby and
enviranmentally  hazardions
CITHSSIONS,

In 1996 the amanent of wstc
incinerated was 21 per cent

miore than the amount n
14985, Dhespare this increase in
the amownt of memerated
waste the emussions of heavy
metals  disappeared  almaoss
ewtirely, Today it 15 anly 1.2
er conit i coampsarison with
1955,

By means of waste sorting the
materal  bBeing  bscincranesd
has become cleaner, Caollec
tion of batreries, for example,
has been of great importance
for mninimising cmissions of
mercury, cadmimm and lead.
Af the same time the technol-
oy lor cleaming Hoee gases
has been imiproved. This neot
only concerns the toxic beavy
motals amd the highly osic
organcchlorine  compounids

Subrstance 1955 1881 1596 Change

1585-96
P i A2 Inpnas 15 Wirnes 31 Inanes 0%
Hytrogen chieride B340 menes  4100mes 412 enes %
Sl Dt s Jd0mmes NDmmes 11 e i %
Kimgenoiides 34 mrees J ADWmes 1 9% oones =T
My 1 kg 1Mig Tky %
Cadmium Am kg iy GLH A%
Lisd 5 kg Tilig Hd kg B%
[iozing 90 gam Hyram 2 pam -1 %

called diosinsg. Emmssions of
particles as well as corrosive
and acidie bydrogen chlonde
are todday less than ome-tenth
ol emissions in 1%85, Emis-
swams af aciclee sulphar oxides
and  mitrogen  osides  have
beenn reduced by more than
half,

[ oeder 1o reduce further the
emisssns of mitrogen oxicdes
there has been a develop
meent of advanced cleaning
rechnology  for ncimeraton
of waste. By injecting amimo-
A 4r i Hlllll‘ll:ﬂl ol wres miko
the bearth it is possible o re-
duce the miteogen oxides by
more than two-thirds, Tnoa
socond step a canalvzer can
remove an additional 20-25
per cent Fullscale experi-
rents af the Malmg vsciner-
ation plant have demonstrar
cd that it is fully possible to
reduce the TAETE el
by 85 per cent.

Sweden has been inthae Fonc-
front as regards  cleaning
crssions from moneration
of waste, bur woday other
countries have caught wp.
HMew EU direchives are |.'|1."|n|:I
claborated and the demands
m ihe mew EL regulatmons
will be even stricrer than the
present Swedish ones.

@ Landiill gas

For iy, lardlilks wase calked
{igs o rubbish dumps & large
pait ol the westa aiiing &t @
LancHill mill be: soned, Some ol
i will e composted, whereas
somesill bestored lor g
recycing. The folal amourt
destingd oy landills in e
den is ahout s million lomes
per waar, of which sboul cng
milfien foens A compis
or recyched. Thus, fve milion
Iorwes of svisie are dumped
deposited in lanlills annulby
Wi e Iresked ina digestion
crameir organic waske de
LOMpIEES i T8 Sme way 35
wasie, bul ik Sloeer
fathana 5 fommed in $e land-
fill. Raitrwerier saeqing through
the landii¥ Ieaches cul sub-
sMnces preseal in the matessl.
Lessch weter is an envegnmis-
ta prablem and nomally i 1=
collecked and purifipd

Inakd lendlills, nol ariginalky
planne] for G5 edrachion, e
e 5 aslracled by suction
hrcugh Bore-holes drilied inio
tha landfill. In new landills,
marironial pipes, finough
which (he gas is exdrached. ame
laid ol 4 the same {me as 1he
waste is depisiled, DeposEion
im bipcelts ehoulkd be used or
wisle (hal confaing Ange
amownls ol ongani: gl
£, domeslic meete. Biocells
e enclosd pochels whiss:
each cell fanctions as a diges-
fior chamber Sinie methare
{orms after only a les wesls
fhe gas. an he exvacied at an
by lage. Degosils in -
21l are easier 42 contnol $an
canverdional Andalls | &
esier ho preveml methars: sk
ing oul b e almos phars and
io colect §w Wach waler, ARer
atoun ten years fhe biocel can
b emrlied and Ihe material
used 5 4 50il condiliorer, o
asamdch, Bo

® Digester gas
Orcgrsin; malesial can be oi-
gested S yiekd melhans thal
(a0 1 L2 har ene iy (ur-
poses. The crue material miy
b puTE SrganG waate |rec-
fans, sludge, wiesk lnm thie
foad indusiny, masune of
craps. Toe i peston ks
place in a chamber wham the
wizsle is fecomppsed in &
oepmen-frem ermironment. Hesi
and e ane provikded en-
ahlifng niganisms in e asaer-
bl erwirnnment (o elicienlly
[rOGESS T wasle. Adier fwo or



More incineration
and stricter demands

BN i the future 1t 15 probo
ble that more waste will be
mwincrated and less dumped
i landslls Much more of the
ancluistrial waste can b used
as an energy raw prosdoet in
comparson with the amount
imCinerated today Ihe
Swedish Environmental Pro-
recriom Agency estmates thar
wiaske  mcineration willl in-
crease by 30 per oomt Froon
1994 1 200D,

Basth Swedish regulations fod
handlig waste as well as EL
directives sugest thar there
will be more  mcmeration,

The cmergy abained in moe-
rial such as fuel can be com-
pared with the encrgy con-
stimsed win reties g .||'d [[H
Prowessing i, The decisionm-
mitkers consider that waste 15
a raw prochuct thar replaces
ciheer Fuscls,

In Sweesden a landfill rax is e
img prepared, moecther with a
banin iy |.||:||.i|r||||||'r: wanm
bustible waste, The Swedsh
prrckagig regulations place a
number ||'|'_|:'_|m|1. foar material
roecyclimg. Prosducers are ne-
quirsdl o reevcle a certain
percen ge ot ditterent [y s

e

can produce 4.6 TWh.

Recovery amd processing of domestic waste, 1996

In Sweden, heat s m grear demand a5 a resule of the di-
mate, Therefore, it is impomant thae we atilise the resoorces
available w produce energy, Honschold waste is importam
i thes contesy, The fotal amount of waste created by 23
people is sulficient to provide heating for an enoire villa,
Hiousehald waste may bhe rq'_.ln,lnl as a hinfucl, 1 consises
to S per cent af arganic material well-swted For incinera
tigsn - both frorm energy and enviennmeneal viewpaoinis, In
comparison with bemg dumped in a Landfill, the et cms
sions of groenhouse gases are meghgible,

]

Biofuel in the trash can

W The average Swede creates W0 kg of kouschokd waste
per vear. What we vsually throw inte the dustbin during
cour claily life ar home can wsmally be wsed in one WAY OF AT
ather. Abowe one-third of the bousehold waste can be soet-
| el our and revsed or proossed moother wavs, c.g,. waste
paper, glass, household appliances and ebectronic scrap.
Some of the organke marerial s composted. OF the two
chirds that vemain about half i imcineratesd i moanicipal in-
caveration plants, Altogether, 13 million wonmes of waste
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Mare than one-third of all household waste is Incinerated
and contributes bo the Swedish energy supply. About one-
third is recycled and composted, the rest is placed in land-

fills.

SUERIG - {58

of packages, The legislanon
allows some marerial o be
peiscd by incineration. This s
m harmwony wich the EU
packaging dirccowe that clas-
sifscs IncineTation s A oom
plement oo marerial recyoling.
Meamirally, wot everyihmag can
be incinerared, There is mo
ol T ‘i.'l'll.llll!.'., 'r'.|.:~h amal
metal for incineranion, How-
ewer, according o the EL up
ti 440 por cemd nf rl|.|'\.1 TRNARTS k
aging, for example, can e
remsed thromgh meineration,
Ar the same tme the EU
I."Ii.lLI.'.‘\. stipcl demiands on flue
ans cleaning from waste in-
wineratioas, Hitheimne, Swieden
leas had the most demanding
enviramimental regulans in
the: world, but new EUN regu
laticns heing prepared ooday,
prtr."'.'lh'.[.' il 185 wiEy fesrce i
a few vears nme, imply fur-
ther nightening up of the re-
;|||.ir|.'|1|-:'|1lh.
In Sweden, several organisa-
tons are co-operating i the
claboranon of mew guidelines
Tiwf |.'||.|:|.||I:| comtrol amd ensa
ronmienial gusdance for waste
ERINCTEDON.  vsloms  for
quality comtroed and environ-
mienral gusdaice are a1 means
of createmyg order i the aciiv
tees - kind of guaranece for
full conernl. At present 13
plangs  for poecmeration aof
wiste in Swoeden arc pregar-
e an envirenmental control
swstem in scoordance with the
et PO seandard or
ELs EYAS stamdard
CO-INCINERATIOMN
In  pace with  mcreasmaly
clean fuel fracrions being ob-
tained, passililioses are beng,
testedd to cocincinerate wasie
with solid fuels such as pea
ar wosl dhips in boalers with
goesd flue gas cleaning, In the
long-term perspichive thes
may ke a solutnion e the
prochlem i places bocated far
from  woste  Incineration
plants,  Envirommencal — de-
s o co-incineration will
prohably  he  influenced by
EL's repularssins relatimg to
waste, It s anticipated char
the demands will be largels
qimrlar ti those for wasee in
LINETAFHN
Experiments with co-incines-
bl pre angaimg in Maorr-
kikping and will be evaluared
i 153,

threa weaks the ‘waste hes de-
ramposad and hingas Fas he-
e bormeed . The bicges can
siats ety of methanae and
carhon dioxide. The digeslion
residua can be usad as manwe
in agricu e perrided that it
Tusils Sirict requirements con-
CeEning conants of hassy meal-
a5 and oifwr Barndous sub
slancas

So far, ingas hes Been a iesid
13l product from digesticn of
municipal wasks, mm sigeslion
chamisrs for sasts from the
toad idusiey, or Inem sdesirisl
wasieaaler, In Coses where o s
1ol brarmt-ofl & is used fo heat
nremises atd b (oS e
oy It can also be used as a pro
peban fusl or 8o produce elec-
Ficily,

@& Thermal gasificalisn
Thermal gasilication, or pyrcly-
35, & an akamative e incingra
tion of waste. The fachnalogy is
bagenl o e 1ee] being Pedlad
up inan ar-deficent ewiron-
ment. The (el does net hum
Eil chisan Iegrakes infio gas and
fluid s%ag. This technique s rol
besng wsed al prasei in Swes-
den
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