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{54) Title: METHOD FOR PRODUCING A GLASS AND GLASS PRODUCED THEREBY
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(57) Abstract: Glass produced on basis of a raw material in form of a mixture of mainly mineral-containing components comprising
- shudge from e.g. purification plants and waste products from the industry, and having a determined chemical composition adjusted

on basis of knowledge of the chemical composition of the mineral-containing components foreing part of the glass. The glass is
produced from the raw wmatetial which after mineralization is pressed into briquettes that are hardened ard subsequently meired in
€.g. 2 blast furnace under oxygen supply, and where the melt is quenched and dried. Large amounts of waste products and waste
substances that are normaily deposited either treated or untreared can be reused and utilised at production of the glass.




Abstract: d ass produced on basis of a raw material informof a m xture of
mai nl y m neral -contai ning conponents conprising sludge frome.g.
purification plants and waste products fromthe industry, and having a
determ ned chem cal conposition adjusted on basis of know edge of the
chem cal conposition of the m neral -containing conponents form agipaet20064
the glass. The glass is O produced from tthe raw material which after

m neralization is pressed into briquettes that are hardened and
subsequerithodrdicre pricflucding. aaghlast ahidr YA sUBGeEUCERICReepp! Y, and where
the nelt is quenched and dried. Large anobunts of waste products and waste
substances that are normally deposited either treated or untreated can be
reused ame dSdPmaredesascticor sethed Jloxsprodumirgoa odassr adei Ay a
ol ass and Ol Bf e e ddaraby i Aline F0U oie AVeRt fanhe) alas,Lo.2
met hod for producing a glass nmade on asis of araw materiraf irnrtormof a
m xt ur e axmbdiming riowgcalenteo kgl milyeg ec doigeo henrtes maneéribdr efithe basénitial

mat eri al__after .an initial refreatnent. is pressed into briquettes that are
har dene@%e%dﬁnﬁﬁf%ﬁ%{ @Y N Lgrett e 52‘@‘? &rﬁa@@r&?ﬂ?@r‘i g%gen
supply, suibdlniB} inditcdranched And ¢t MBek N BRled Fx3S2nCeRbalYs

nmore than 30 wt % inorganic conponents from sl udge. The invention alsSo

rel at es @l &£hg asstofis Kaggaiedde clrisssi yhefreia savdnatlesisalcontafiosm of
a m xture of Ry WREr; :-J%% t.a] nj c onents, .t m ner al - cont ai ni ng
conponent's COITDI’IIPSEO rsqet}gglgl o?nu%eryg?.?&’&?re%%car}%%é“n S;T])'Iugi%tesi and one or
several other mneral - containing waste products and/or natural rocks. The
i nventi furthernore relates to the use of the thus_ conpound and nade

gl ass. 117§ SSRESTEIGRHGEH &S AR SiElas 9 v knd Mdde gmudgeier oh

MuUNi Ci pad U inkd tCethi 0N 3 st NS indiWl8Sra d @A MRS 1l YAl 8t R i nRSt
industrialised countries. The sludge can e. g. be géenerated
components, the mineral-containing components comprise sludge from

e.g. purification plants and one or several other mineral-

containing waste products and/or natural rocks.

The invention furthermore relates to the use of the thus compound

and made glass.

It is well-known among persons skilled in the art that sludge from
municipal purification plants constitutes a large waste problem in
most industrialised countries. The sludge can e. g. be generated
at a chemical treatment of sewage water which subsequently is
dewatered. The dewatered sludge typically consists of 70-80%

water, 10-15% organic material and 10-15% mineral components.

Sludge waste can in either wet or dried form be spread as
fertilizer on farmland. The content of the sludge of e. g. heavy
metals and iron and aluminium phosphates of low solubility cannot
be utilised by the crops and there is therefore a risk of these

substances percolating into the ground water or destroying the

gsoil structure.



at a chemical treatnent of sewage water which subsequently is dewatered.
The dewat ered sludge typically consists of 70-80% water, 10-15% organic
mat erial and 10-15% m neral conponents. Sludge waste can in either wet or
dried formbe spread as fertilizer on farm and. The content of the sludge
of e. g. heavy netals and iron and al um ni um phosphat es of | ow4ascolnbi biooy
cannot be utilised by the crops and thexrg& is therefore a risk of these
subst ances percolating into the ground water or destroying the soil
structure. la 4 June 2004 Alternatively, dried sludge waste can be
deposited in very large landfills. The space requirenments to the landfills
mean t hftl &Rt iqles AedhSlopas "asse 9ra daudgposstedpdfedery large
preci pi tald o i (}rétdéﬂ I tr, n 04
el enent sﬁv&ﬁhb% 1 eac e%a%uetc an g&ﬁeﬁ?ﬁe%e?rlo%un i r}&sagr%\?%r éﬁl\rlr‘rlts{n%ug n
of t en ussd-emithat fior abegpodihey dfheslaldgigendst exroded th preiciediabeivhe a
sl udge. Herehy, an .ash is.produced . that supsequently nust be deposited.
The abo%qﬁfgﬁ%/]i%r%qtf%gilff ﬁjeﬁaaviys nGTESS G c‘l“él‘f'um' ni um phosphat es are now
nmerely to be found in the ash, and the ash will at depositing result in
the sane |eaching-out and percol ation problens as nmentioned above. 10 To
this should be added that the calorific value of dried sludge is very
smal | conpared to the calorific value of traditional conbustibles. As an
exanple of this, it can be nentioned that dried sludge has a calorific

val ue of 12-13 M)/ kg which is about half of that of wood. The snall
calorific 15 value therefore neans that dried sludge only very occasionally



is used as energy source. The industry produces |arge anounts of waste
products that only very rarely can be reused and therefore also constitute
a 20 significant and costly depositing problem By reusing the above waste
products, the growing and therefore increasingly costlysngege fayos
deposi ting areas can be reduced. 25 A Inurrbe][ of ﬂocu[rﬁnés di scLose rr;at hogz
for reus ast e ucts. xanmpl es of such methods can be nention
EP- Al - G"Ji. \AHF& d &cl i?@éﬁﬁgne?’i’ﬂbd 3o RVduEEs ok AurEcandingol
pr oduct srﬂvnmmwtganl c waste and WO Al -9534516, which discloses a nethod
for making vitreous fibres out of 30 particulate mneral material produced
I norgani ¢ waste. These net hods do however not address the probl em of
reu5|ng%n/\/a§f§eha\ﬁ¥$@iame¢r1'@e§1| forondbspoming ates, phlotigienswagtle is to

car bohydnatieerade 2aie JUNg @04 Therg, s t%greQQﬁe §§n3§god%ced %@gtln

econoni cal |y advant ageous way reusin ran st’e produ
or der tﬁ%@%ﬁtrléfdu%‘s':t h@enegépﬁ’ﬁé%le@qw f&genebove meatdepesi t hegvar eas

and wi th@umat arid"lﬁl.fﬁzlimEalgd Wﬁlﬁﬁﬁﬂﬁﬁmn@g@%ﬁnﬁ%k%s?@r% | R %ﬁ@ié%y'ogaegf of
enV|r0n rnful .an t ar S substancge Irs J
the i nv %n s klhé:" BV cf’é“di li;b?n%?a%l‘% aEp%FPEﬁBFéngl 588Ut AngtBst
har dnessamd hmaﬁnmg;—mm ami\qsard:mlaw‘cmhpﬁbhﬂgﬁs afsd Aacntieneang®ook . vvas:je
ct gofr ndyst il ccm n nd rocessin rocesses ar e an
i H(WI Cﬁ‘ th@m%ont eﬁl"{ldgf ?Ega S éul%l ghgnd St ea;T s Of H’fane‘?él Lé’§lf$d\lune
2004 sludge is very small compared to the calorific wvalue of
traditional combustibles. As an example of this, it can be
mentioned that dried sludge has a calorific wvalue of 12-13
MJ/kg which is about half of that of wood. The small calorifie
15 wvalue therefore means that dried sludge only very occasionally

is used as energy source.

The industry produces large amounts of waste products that
only very rarely can be reused and therefore also constitute a

20 significant and costly depositing problem.

By reusing the above waste products, the growing and therefore

increasingly costly need for depositing areas can be reduced.

25 A number of documents disclose methods for reuse of waste
products. As examples of such methods can be mentioned EP-Al-
0115817, which discloses a method for production of mineral
wool products from inorganic waste and WO-A1-9534516, which
discloses a method for making vitreous‘ fibres out of

30 particulate mineral material produced of inorganic waste.

These methods do however not address the problem of reusing
waste having an organic content of fatsg, proteins and
carbohydrates.

35 '



contai ning, environnental harnful and health hazardous substances are nade
unavail able to the surroundi ngs. A second object of the inventionis to
provi de a nmethod for produci ng such a glass. The novel and uni que features
according to the invention, whereby this is achieved, is the fact that the
pretreatnment nmentioned in the opening paragraph conprises producuggeazoo4
m xture of m neral - containing conponentsafrom sewage sludge with a content
of organic nmaterial and of one or several other mneral-containing waste
product srigswl Of's NeHd¥ oD G hedt et g QRE HortBMal TR 3 aeeBLa! Rkl
wast e products and/or natural rocks have a content of "I arger conponents,

t hese caffPURNGIR dbctsiandse gfe i iprasiud shdipcadem &d ndeneby wrduce

m xture Vj ] regt . iy ¢ rated. en
oxygen I EATHE SiF AR ARRE (B U gl Y kSt ATEREY a0

t he sl udges coambeeriimd gradduduing elapasid sedtdrtia] eareliydmf enMildonental
deconposed to water and C02, at a tenperature of about 60-700C. The above
t her mal &% ?&Nﬁnéﬁhﬁﬁﬁ?hﬁ@&%ﬁQQQﬁsrﬁQRﬁEﬂnQ%ﬁﬂajning conponents will in
the followi ng be called mneralization. Conplete deconposition of fat,
protein and sol ubl e carbohydrate wll typically be conpleted in 20-40
days. The piest celviret ¢hcthaleisrerisesuers [to thmaivitdee avateemepgriteddty of  t he
m xture j.s_adj ed 1o between 20 and 35 w %_and preferably . between 27 _
and 33 iR TEARLE el o B ren € nr i il MR SAISHER B f or
bei ng preissed sNi@gdramded teide tRengh NBNSIONSe HodMUtGh Brdn OMRTuRG-ED i n

an especi al ] y advant ageous enpodi ment. WO 01/42154_ PCTI DKOO 00672 4 June
2004 machining and processing processes are used, and in which the

content of the sludge and waste products of mineral-



When the water content of the briquettes is greater than 35 wt% the
briquettes will not be solid or able to naintain a honbgenous shape. At
wat er contents of less than 20 wt% there w | be segregations that reduce
the strength of the 5 briquettes inexpediently. Honobgenous briquettes are
packed and are best utilised in the |ater combustion process id 8ufle 8004
bl ast furnace. 10 By adjusting the water scontent of the briquettes as
descri bed above, the subsequent hardening of the briquettes can pass off

opt i mal |36t itfidlg t R A GIRISS. TRIAIRIN a%d‘@fé‘é?%‘ilp%%z%%l%% sEB%tan s
hardeni ng can e.g. take place at a tenperature of between C an 1188
until tErdmafeturesyailaid e tuattére conteninddfngks 15 - 20w 0. Exanpl es of
advant ageous conditions of hardening are hardening at a tenperature of

?10C for three hours, or a hardening at 80C for six hours. In both cases,

bri quet tressertdrid ashy 2t Wihaltdenef,afildre iad A drardered skehbgarerobt ai ned.
By neans of _this hardeni ng, non-hygroscopic briquettes can be produced
that haRFLUEME SHIhGE % density of between 1.2 1.3 g/cm. 25 Due to
t he hygroscopic properties of the briquettes, these are very storage
stable. Due to their exceptionally hard surface, they can stand vi ol ent
mechani cEte hamdtl rapd [Unicud hevetforess guossidilrgy tte sther driveeitdent,i mheueby

roduced .briquettes, and. 30 thus advantageously continuously di spose of
haste: naiie ¥ AT Bt okt G ol ST o SRR IR RS, i
bl ast f ugiacEpatsd g ﬂﬁ@gka&fg?%ﬂgﬂﬁs R d S Y I N GrithRireL e W HO2aral

content of the nelt to oxi form As an 35 exarnpl e of known technol ogy,
t he Andéwg%#ﬁ%QﬁﬂgﬂQﬂﬁpQ@ﬁﬂﬁﬁfﬁnﬁm sewage sludge with a content of organic

material and of one or several other mineral-containing waste

products and/or natural rocks.

When the one or several mineral-containing waste products and/or
natural rocks have a content of larger components, these can
advantageously be reduced in size before entering into the mixture

to thus provide a porous mixture that easily can be aerated.

When oxygen is admitted to such a mixture, the mixture will self-
ignite, and the sludge content of fat, protein and soluble
carbohydrate will be decomposed to water and CO;, at a temperature

of about 60-70°C.

The above thermal treatment of the mixture of mineral-containing
- components will in the following be called mineralization.
Complete decomposition of fat, protein and soluble carbohydrate

will typically be completed in 20-40 days.

The pretreatment includes subsequently that the water content of
the mixture is adjusted to between 20 and 35 wt%, and preferably
between 27 and 33 wt%. By adjusting the water content, the mixture
will be suited for being pressed into briquettes, the dimensions

of which are over 60 mm in an especially advantageous embodiment.



WO 01142154 PCTI DK40100672 rZ 4 June 2004 US Patent No 3, 729, 198 can be

ment i oned woevaditber forns of nelting can al so be used. Onl C@%J t?ﬁgunts
of elenments, such as sul phur, zinc, or 5 chlorine, are |lo Hﬂ lting

as they can | eave as sublinates. The bdiquettes are nelted i At JuregRf8g at
a tenperature of between 1400 and ?500C, and the specific structure of the
10 briqughts Whih g h ned cent and a very hard surface causes the
combusti on reacti()%‘:#no %égg%‘fd'f 0% Bg‘tehq%W@% ignPrertenethant 3he
bri quet t ¥§%, WibR tivd Drates teslar eali vee sioacabeve apald - def ipad charm and
di mensi oRombfens@ELERLLAN Ak€ i 1J 1 .al so.take place in the gaps

bet ween thi packed 15 bri q_Ee'?vt%Eatse(}ian]c%éeerbqsas?ff FPrRgc&epy &P tHdigh-here
energy cBhtent Gt 1IRIIRIeAtn®s, thatf ormedidce | nshleubl St 86680HC B erdRd

i s srial | brighenrebeigagpayieppignt of traditional fuels, it is possible to
melt the briquettes 20 with a nininmuminput of extra fuel by controlling

t he oxygen-.containing supply air. The preferred fuel is coke which in an
advant agEomsgenbadi bettuet tRat 48054 Ay S e t han .10 wt.% of. t he
amount of Qéithgﬁ}nﬁﬁg that is to bedpn'eélg}:[{%gl.)agg |a%reaﬁ%§%tr“§rlelrléﬁdeo‘n the
enbodi neif 6 SCREFHGH BEREPEEnd™ & Ghe?d bAwew: iforknade. bri quettes have
an energy content that is sufficient for the briquettes to nelt conpletely

W t t e tra fuel, 30 The resulting nmelt is quenched
Me?jé)%y gﬁ}s |a§1§q“%§‘9‘%§rt?§eed Pete SPOEERE: ofarths Bramuestes ofsideettibadi s

sl ag condP8vs. ofthel Golsgiuent ihardeiimn ¢p! ohe eBril@de re ¢4 500t gpk of
I ron optimally so that the briguettes maintain a homogenous shape.
The hardening can e.g. take place at a temperature of between

75°C and 110°C until the briquettes have a water content of 15
15 - 20 wt%.

‘Examples of advantageous conditions of hardening are hardening

at a temperature of 110°C for three hours, or a hardehing at

o 13
80°C for six hours. In both cases, brigquettes with an

20  unhardened centre and a hardened shell are obtained.

By means of this hardenin.g.., non-hygroscopic briquettes can be

prodgced that have a hard surface and a density of between 1.2
- 1.3 g/crd’.
25

Due to the hygroscopic properties of the briquettes, these are

very storage stable. Due to their exceptionally hard surface,

they can stand violent mechanical handling. It is therefore

possible to store the continuously produced brigquettes and
thus gdvantageously continuously dispose of waste materiai.

30
The briquettes are melted under oxidizing conditions in a
blast furnace using known technologies to thus bring the

entire mineral content of the melt to oxide form. As an

35 example of known technology, the Anderson technique known from



oxi de. 35 The granulated slag can subsequently be'crushed and divided into
-snal | er gy dimpidehe size of which depend on the envisaged fcypr@odiesd 6

| at er application. The divided grains can, if desired, be fractionated by
size to make a specific fraction espemélly suited for a lat ér Jpuepese4 By
maki ng a nunber of demands on the chem cal corrposition of the

m ner al n g o] t hat_fo part . of t eria of the

gl ass, éﬁgl%ggg%gnlﬁﬁngfzggdiggtHﬁ?nh%> mﬁ&Faﬁgsg hg%b %ﬁﬁ%ﬁ Prran
600, neawiradiorean cklets dmradeds scale. In accordance with the obj ect of
the invention, the raw material conprises besides sludge frome. g. a
purification plant al so one or several other m neral-containing waste

pr oduct Lr¥HOmSHRd Ii ngBeuRys Theselpmertpr odustls @mn sulghutornzpast ofrt he
faw sMRl@iialiAe, thecon! Yo2dd! &hendl MHARRALLONA Mg, CUmPN M Ae A%
first alferpative to the above m xture, the raw nmater can be a mxture
consi sti ¥ mateflge, mineral -containing conponents and natural rocks. In

another alternative raw nateri aI the m xture can consi st of sludge and
nat ur al OCkfﬂr In order to be

tqQ satisfy the demands on the chem cal
conposi t 18 TMEHISR s P B ‘?ﬁé‘%eéﬁ‘é& o AT t BE cheRPERETAEHXFosPEi on
of all thacgesatiisent JHanerghoeont gy n%&O@@@@fﬁ @%&w%%d%&an
advant ageousl y and i nexpensively be obt ai ned ana(l:y5| ng t
m nerlal - byhtuehkeg Woipoasntuntpr drymed @fen)trreayancﬂl worescendmrdrheunfacag

of the dihi;gegntHd %%@uﬁ%'ﬂé@tf&ﬂ?o%% ’sss%'fdf 1’H NS5l - £00t aLat pd

conponents conpri sed sludge frome uriffcation plants and one or
several &PReths |yl &ﬁ]tgp%llﬁﬁlquettes When the brlquettes are given

the above well-defined form zand dimension,
reactions will also

the combustion

take place in the gaps between the packed
15 bricuettes in the bklast furnace.

Even though the b“ergy content of the brigquettes,
insoluble organic material, is smaller

in form of

than the energy content

of traditional <fuels, it is possible to melt the brigquettes

20 with a minimum input of extra fuel by
containing supply air.

controlling the oxygen-
The preierred fuel is coke which in an
aavantageous embodiment is not used in amounts greater than 10
wt® of the amount of briguettes that is to be melted.

25

In another preferred embodiment of the method according to the

invention, the briguettes have an energy content that is

sufficient for the briquettes to melt completely without the
presence of extra fuel.

30 The resulting melt is quenched whereby a slag is formed that

at least partly granulates of itself.
100% glass, i.e.
oxide.

This slag consists of
often coloured black due to a content of iron

35 The granulated slag can subsequently be crushed and divided

into smaller grains, the size of which depend on the envisaged



wast e products and/or natural rocks, can then be based on these 6a 4 June
2004 analytical results so that by neans of the nethod described above, a
gl ass can be produced in which nore than 30 wt % i norgani ¢ conponents
originate from sludge. WO 01/42154 7 Exanpl es of m neral-containing
wast e. products are: 5 PCTI DKO0100672 4 June 2004 Car shreds : t@ethgh§004
fraction fromcar breaking Hamrer scaleg : oxide scales fromrolling of
steel Mul ding sand : used foundry noul ding sand, including furan sand and

bent oni e AN oL el Al B 3idg dlcg&%mgofcgghdumlgua%@ s3epdbbast | ng sand

of the garnet t Ite, a silicate o
sandbl asﬁ:trarg:zs;amted llafedsm](tlml astkeng st ifdionfraict ibor mspecdbdldy Bndmed
botton1§%%% fﬁ? el ectric power plants fireproof nolten nmetals or noul ded
bricks I 4ﬁﬁﬁa 'm neral periclase (MO fireproof materials nade
of the alumnium silicates silimanite and kaolin together with a smal
amount of quartz

By making a number of demands on the chemical composition of the

mineral-containing components that form part of the raw material
of the glass, a glass can be provided that has a hardness which is

greater than 600, measured on Vickers hardness scale.

In accordance with the object of the invention, the raw material
comprises besides sludge from e. g. a purification plant also one
or several other mineral-containing waste products from the
industry. These waste products can e. g. form part of the raw

material as the only additional mineral-containing components.

As a first alternative to the above mixture, the raw material can
be a mixture consisting of sludge, mineral-containing components
and natural rocks. In another alternative raw material, the

mixture can consist of sludge and natural rocks.

In order to be able to satisfy the demands on the chemical
composition of the glass, it is necessary to know the chemical

composition of all the constituent mineral-containing components.

Such a knowledge can advantageously and inexpensively be obtained

by analysing the mineral-containing components by means of X-ray

fluocrescence.

The mixing of the different mineral-containing components, said
mineral-containing components comprised sludge from e.g.
purification plants and one or several other mineral-containing

waste products and/or natural rocks, can then be based on these



Fireproof MJO bricks Chanotte bricks: Ash fromPVC Filler material from
pyrolitic PVC and consisting of m xtures of Ti02, CaCC3, kaolin (AL.Si QO
(OH) and talc (MgSIO (OH) ) Paper waste Waste material from nmanufacture
of paper and consisting of wood fibres and m neral -containing paper
filler material, such as linme, kaolin aired talc Such waste prodygts ©¥ha
contain | arger conponents which have toche divided into smaller particles
before entering in the 10 mineralization. The chem cal conposition of the

glass c¢ I edge ] ; |t of
t he ind?%f%ﬁé?%%nyn%a -%%%%i%\%%%onentg t%ﬂa]tete r&ﬁ{rﬁ&pgdret o# t%?etaa%grs?s’
~and 15 thaglase eavane guyeohisted conbilnibeh i mox®ntchateral ivng dfncrgariieer  of
chem cal denands_whi ch peans hatH%Pe | ass is hard and that its content
of i ner SPEPORGRC R S TR TEOT HELNRS®/ 42154 8 PCTI DKOO100672 4 June
2004 environnment .and the heal th has been nmade unavail able to the
surroundi ngs. The m neral content of the glass is at nelting brought to 5
oxi de form and the wei ght percentage of the forned m neral oxides Si02,
Al 203, Fe2031 CaO, MO and P. (b together nake up at |east 90 wt % of the
glass, and in an especially preferred



enbodi ment., sai.d m neral oxides together make up at least'95 w % of the
glass. 10™RYIERHE the gl ass having the above chenical conpBSTPKBHI0ST2
hardness that is greater that 600 on Vigkers. hardness scale and in which
the content of nminerals that are harnful to the environnment &ndYPRe2R€4ith
is made unavail able, the CaO P2 15 ratio in the glass nust furthernore
sat i sf y Expamiliesqedt mapemelrnCadaining3waste prbiGcanda?®: wt % CaO -- 1.33 *
W% P2CB) ) + t% MrO w% SiO2 which in the followng is called the
basicity (B;) nust be between 0.15 and 0.50 in the cases where (W % CaO - -
1.33' * wlmr Bg®As> 0. 25 theolddghit dxpettbomaf aoeerhr diramMiaigveen silicon
di oxi de, y gimRl UdJa tri axis ' ' | oxi de, -t em cal '
conp sitiHon of%ulgk%ugié?ss' m{';:’gct:L a ?(;b%slgéfgls y&#h}é&d‘éﬁr%aﬁd%f t{u%f&t he silicate
nmoduPus 3PEHNT GERE A1203 S8 bdiawsdre. mawtd e, sondlt heriglomimgul iscan

Fe-1192 M = A1203 35 is betwRenh 39-@Pgnir Q0204 O 01/ 42154
PCTI DKOO/ 00672 9 4 June 2004

Garnet : used sandblasting sand of the garnet type,
(almandite, a silicate of Al, Fe, and Mg)
Aluminium : used sandblasting sand
silicate
. Corundum

used sandblasting sand mainly in foxm of glass
from bottom slag from electric power plants

fireproof molten metals or moulded bricks mainly

made of the mineral periclase (MgO)
Chamotte bricks: zfireproof

Fireproof MgO
bricks

materials made of the aluminium
silicates silimanite and kaolin together with a

small amount of quar:z

Ash from PVC : Filler material Irom pyrolitic PVC and

consisting of mixtures of TiO,, CaCo,,

(£1.510,(0H)) and talc (MgSiO, (OH))
Paper waste : Waste material

kaolin

from manufacture of paper and
consisting of wood fibres and mineral-containing
paper filler materiazl, such as lime,
talc

kaolin "and

Such waste products can contain larger components which have

to be divided into smaller particles before entering in the
10 mineralization.

- The chemical composition of the glass can be calculated from
the knowledge of the chemical composition of the individual
ndneral-containing components that form part of the glass and

15 that are advantageously combined in consideration of a number

of chemical demands which means that the glass is hard and

that its content of minerals that are harmful to the



When the demands on the chem cal conposition are satisfied, the glass wll

have a spewoObi/@isensity which is between 2.7 and 3.1 g/cnq, @g]{‘” gly
between 2.8 and 3.0 g/cm, and especially 2.9 g/cm. Wen Fﬁgd B2~ 004
demands on the mneral oxides have been8 satisfied, a glass is |

that mainly consists of the mneral oxides nentioned in Table 1 below. The

' \% vV mal.l. .content. of m croel ements. The content of
T0"such o orcoienty 8o “BhY I chhRG R mRACT A L e co the

" mi croel eFBRESURGHIGR- t OXi C Or car Ci nogeni ¢ but have been made unava|h g e
to the surroundi ngs when the glass. is produced by neans of the &et oaI -
according . to the in1vention. 15 20 25 30 Tabl eul Content Table 2 ne(r) n
gl assM cFB¢ GMSHRL | FonserdeepBnethe glesss SiER3bE 5ol <Br8aghwt WO

AL303L5- Bideitorsd @38 VAR Gifoie2Bd0 0 MLU00, £0. Q00 W yelements
Calh- 20 WAGR<Q:Q43 Y4 % MQL 10w %

95 Fe0,, CaO, Mg0 and P,0, together make up at
least 90 wt% of the glass,

and in an especially preferred
embodiment,

said mineral oxides together make up at least 95
wt% of the glass.

10

To give the glass having the above chemical composition a

hardness that is greater that 600 on Vickers hardness scaie

and in which the content of minerals that are harmful to the

environment and the health is made unavailable, the Ca0/P,0,
15  ratio in the glass must furthermore sai:isfy the inequation

wE% Cald 2 1.33 * wt% P,0,

Awt® Cal -~ 1.33 * wt3 POJ)) + wt% MgO
wt% Sio,

20

must be
between 0.15 ang 0.50 in the cases where (wt% Cca0 -~ 1.33 # wt%
PO} > 0.

.which in the following is called the basicity (B,)

25
In order to get a balanced ratio

between silicon dioxide,
dialuminium trioxide

and diferri trioxide, the chemical
composition of the glass must also satisfy the demands that
the silicate modulus
30 §i0Q,
M, = al,0,
is between 2.2 ang 3.2, and the iron modulus
Fe,0,
- M, = AL0,
35 is between 0.56 and 1.00.



< 1w %As <0.009 wt%Carcino- Ti02< 3 wt % P2C$1- 10 wt oBe <0. 007 w %genic
K..O< 2 wtWeAV4RE5A01 Wt %ri cro- Na_0< -2 wt %Co <0. 007 w %l ersF/BK@NET2s< 5
wt 9%0Ni <0. 022 wt % A gl ass on which the aRove denmands have been made to the
chemi cal conposition of the content of fineral oxides and whitcHUPg 2004
produced by neans of the nethod according to the invention, can nost

advant ag@bes! ytibe deednds bdowithe ageahital Iomgard ilast hre YO 84143154
PCT1DKOO 672 .4 Ju 0 1. 0_Alternat.ive i he anul ated,sl ag can_b
cast and1]:g%eogzlf“:bsfg %ﬁ%gug’éﬁg‘e st ag /W61 Fu %’P\%’r'ﬁ%r g’rmt bFa%‘:‘té'gqﬁn i ?n'%
cases wheng i B.ls gdrrmlsedrdirdbnecsimbas 13.8er alndomkt.a nigurmiast end
product iR Jche 291135  ACLUEI Ng to the invention. By means of the method

according fo the rnventiton, a glass is produced in which environnental
harnf®l and heal th hazardous 10 substances are made unavailable to

| eachi ngyhEe @hass Gafve t herehpie also é}‘?%u%%%ﬁaii '&ﬂgégr M8  been
purposes, for _.exanple in concrete and asphalt. e many different forms of
appl i cat i 4Sfe gRasElakTordi ngPtatned (et nweanilyn eersiabsr e the

m ner al - eEifeddll Ngx1@6s endhoducts TRABabhA! 1CHAIFEr alle JRUBt 3197 Gasy Y
raw materials_can be saved. In addition the ever-grow ng anmounts of waste
product s H'E r 8dubRY afi e e ReBEeRbr 9GanBirrpglpgents. "The content of

10 such microelements in the glass is indicated in Table 2. These
microelements can be toxic or carcinogenic but have been made
unavailable to the surroundings when the glass is produced by
means of the method according to the invention.

15
Table 1 Table 2
Mineral Content Micro-- Content in
oxide in glass elements glags

510, 35-50 wt% Sb < 0.007 wt% Toxic

20 Al.0, i5-25 wt% Pb < 0.020 wt% micro-

Fe,0, 5-15 wt% cda - < (.009 wt% elements
Ca0 5-20 wt% Sn < 0.043 wt$

MgO 1-10 wt%

. Mno, < 1 wt%

. Ti0, < 3 wt% A'; < 0.0089 wt% Carcino-
- PO, 1-10 wt% Be < 0.007 wt% genic
K0 < 2 wt% Cr < 0.001 wt% micro-
Na 0 , < 2 wt% Co < 0.007 wt% elements

Others < 5 wt% Ni < 0.022 wt%

30

A glass on which the above demands have been made to the
chemical composition of the content of mineral oxides and
which is produced by means of the method according to the

invention, can most advantageously be used as blowing agent in
35 sand blasting.



reduced considerably. 20 In the foll ow ng exanples of m xtures of raw

mat eri al , So1/4R Rk ¢ of waste fromindustry and waste disposal is, nore than
95 W% The eh&m cal conmposi tion of all types of waste is Wi%ﬂﬁ““’@ﬁ?
determined by means. of X-ray fluoresceqge. in the 25 fol | owi ng"Phe”?&Fm
sludge ash is applied to dried, thermal- treated, dewatered sludge. O her
m ner al - gQntai ni ng conponents are nentioned using the above designati ons:
ale 1 (1 3SCEAOGEVELN e) the THanpAWtest eslay consi bbs @fsta Ahat wisedf £34. 4
wt % sl udgaoahit imN &1k &% shreds which are incinerated, and added 23.8
wt% foundry sand, 4.0 wt% fireproof MyO bricks, 5.6 wt % used AlsC3 and
18,4 wt% chal k. The m xture is crushed to a particle size 35 smaller than
0. 2 nmm arfhritdedrewbren piiad | GLEBE€r dg&hbl § Orcad &HO y sfur; 450C_f or
6 hougs. Jhe eyl t s 2 rely V0 01142154 R S0 e B00ze
that granul ates af ter JUETERTnGOPROMRESS PEISHS zinkpdufiter d¥cophreshohesshat
t he. nel tadeprdiyigdio dgilessimidntiamensity of 3.0 g/cm and having a

© chem cal conposition as stated in Table 3 below. 5 10 15 20 Table 3.

By means of the method according to the invention, a glass is
produced in which environmental harmful and health hazardous

substances are made unavailable to leaching. The glass can
therefore also be used as filler

10

for many opurposes, for
example in concrete and asphalt.

, The many different forms of application of the glass according
15 to the invention and the reuse of mineral-containing waste
products mean that considerable

amounts of costly raw
materials can be saved.

In addition the ever-growing amounts
of waste products are reduced and the need for landfills is
reduced considerably.

20

In the following examples of mixtures of raw material, the
rart of waste from industry and waste disposal is. more than 95

wt%. The chemical composition of all types of waste is known

and determined by means of X-ray fluorescence. In the

25 following, the term sludge ash is applied to dried, thermal-
treated, dewatered sludge. Other mineral-containing components

are mentioned using the above designations:

Example 1 (laboratory scale)
30

The raw material consists of a mixture of 34.4 wt% sludge ash
-and 13.8 wt% shreds which are incinerated, and added 23.8 wt%
foundry sand, 4.0 wt$ fireproof MgO bricks, 5.6 wt$% used Al‘cl)3

and 18.4 wt% chalk. The mixture is crushed to a particle size

35 smaller than 0.2 mm and heated

in platinum crucible or
laboratory furnace to 1450°C for 6 hours. The result is a melt



w %of the total glass weight 43.4 14.5 9.2 18.1 5.4 0.1 0.6 7.3

0.9 1.0 WOP4RIE3 Mneral SiO2 Al1208 Fe 203 Cao MyO  MrCRIDK®O/@672 P_CH
KO Na 20 SrO so 3 Ohers 100,8 Wt(V&I:L The thus obtai ned glqlaﬁlsmgago&l
basicity B. = 0.32, an iron

that granulates after quenching in water. Polarizing

microscopy shows that the melt is a black glass with a density

of 3.0 g/cw® and having a chemical composition as stated in
Table 3 below:

5
Table 3.
Mineral wt% of the total glass weight
Sio, ' 43.4
Al1,0, 14.5
10 Fe,0, 9.2
Ca0 18.1
MgO 5.4
Mno, 0.1
Ti0, 0.6
15 P,0, 7.3
K.0 0.9
Na,0 1.0
Sx0 0.3
- S0, 0.03
20 Others -
b 100,8 wt%
The thus obtained glass has a basicity B, = 0.32, an iron
modulus M, = 0.63 and a silicon modulus M, = 1.85 and therefore
25

satisfies the demands on the chemical composition.

The glass has been analysed for leaching at pH 4 and pH 7,
respectively. The leaching was carried out with 100 1 water
rer kilo glass for 3 hours.

According to a normally applied
30 standard method from

“Vandkvalitetsinstitut” (=

Institute of
water quality) in Denmark,

samples from both leachings were

pooled and analysed by means of atomic absoxption photometxry
and in graphite furnace.

The following leaching results were
hereby obtained:

35



modulus M = 0.63 and a silicon nmodulus M- = 1. 85 and therefore 25
satisfies \%{l% ’g’j nds on the chem cal conposition The gl ass has been

anal ysed f { ing at pH 4 and pH 7, respectively. ThePCraxnongs7eas
carried out with 100 1 water per kilo glass for 3 hours. AccérdPRg £6°4
normal |y applied 30 standard nethod from"Vandkvalitetsinstitut" (=
Institute of water quality) in Denmark, sanples from both teachings were
pool ed and anal ysed by nmeans of atom )SOf ption photonetry and in
graphite furngce. The following | eaching Tesults were hereby obtained: 35
WO 01/ 42154 12*%8bfe 4 5 10 HS2eEFADK00100672 4 June @904 d-pgiaklleached

% of ori gi nal concentration ngggrahtegpteat in ppm o <0.1 <0, 02 Cd0.021
Ni 0. 80. 4 Pb0.060.03 Sb0.080. 15 Be <0.04 <4 Co4.214"t2e€ral content

- : ) in ppm
r < 0.1 < 0.02
cd 0.02 1
Ni 0.8 0.4
Pb 0.06 0.03
1o Sb 0.08 0.15
Be < 0.04 < 4
Co 4.2 14
Sn 0.18 0.18
Mo 0.4 0.43
1 Cu 72 0.36

From table 4 it appears that only a very small part of the
original content of elements is leached.

20 Example 2 (pilot plant scale)

.The raw material consists of a mixture of 33 wt% sludge ash,
10 wt% foundry sand, 6 wt% steel grit, 4;0 wt® used fireproof
MgO bricks, 11 wt% used garnet, 20 wt% mineralised sludge, 8

25 wt% used 210, and 8 wt% ‘limestone. The mixture is crushed to

& particle size that is smaller than 3 mm and melted

'completely in gas-fired pilot revolving furnace at 1490°C. The

result is a melt that granulates after quenching in water. The

resulting glass is dried, crushed and sieved to a fraction

30 Vwith a particle size of 0.4-1.4 mm. The sieved fraction was
tested as blowing agent in sand blasting of 13/8 steel andg
si::eel 37, respectively., A corresponding test was carried out
with corundum (HV,, = 1800) and aluminium silicate (HV,, = 600)

e sand blasting. The results of the tests performed are shown in

the accompanying Fig. 1 and Fig. 2.



Sn0. 180. 18 Mo0. 40.43 Cu720.36 Fromtable 4 it appears that only a very
smal | partwafolubss original content of elenents is |eached. p@fipkiddRie 2
(pilot plant scale) .The raw naterial consists of a mxture of 33 W%
sludge ash, 10 wt%foundry sand, 6 wt %< eel grit, 4.0 wt % uded U ¢8P80f
- MO bri cks 11 wt% used garnet, 20 wt % m neralised sludge, 8 25 wt % used

Al so3, ar}dlés W %howd n@géongﬂlggg glfxts ecf'ﬁlgé*yisz@ g%paE i @Sl ze hhat

is smaller_.than 3 mn and y Tn gas VBV
furnace atloMigwc, aﬂ%tsr 856 tthiss %h\%ﬁ'ﬁ tanh@mC@ldamn ae:esmzale ek, qaénmtnnmgm n

wat er. Theili@sid tdmg &iﬁ%@dﬁﬁ Qééﬁéct%léi&}ed ;ad sieved to a fraction 30
with a particle size of 0.4 mm The S|eved action was tested as
bl owi ng agent in sand bl asti ng of 18/ 8 steel and steel 37, respecti veI y A

corre§ponﬂ1g|g pesthosas théer redual of tsbrﬁprﬁlléis'ﬁlﬁb'\/@;@ei BP0nepd =

al um niu t T 600 sand. bl astin The results of the tests
performegb %é?"éirgﬁ %HQH% %ﬁ&%c%%%ﬁn?r g YR afgarpde 2. V@“@T-M?i%4
PCTI DKOO/ 8bb¥2a 18 @#nduner20@dnmFirgspécshiowdyi.he results of sand bl asting

18/ 8 steel where the blowi ng agents are the glass produced in exanple 2,
alum nium silicate and corundumrespectively, and 5 Fig. 2 shows the
resul t of Fsemd tblleashg‘agrgﬁ eélt IFpmdmre thet btbhei ndagecscard@ididetyl astke

produged iRveXeNBhe 2 &EAI MR b r L&SREqL LY om
the figur es It appears S?lhat ﬂh rfl;gs %gc%rrgl n é:'? g?ﬁ%‘lmum Silicatel an ({
orund sand blastlng both 18/8 steel and steel 37

irrespective of blasting angle.

The glass is just as good as
aluminium silicate

in sand blasting of 18/8 steel. The best
results are however obrtained at blasting angles over about 50".

15  (sine 50° = 0.77). The glass proves significantly better than

aluminium silicate for sand blasting steel 237 at all tested

blasting angles.

Example 3 (industrial scale)
20

75.5 wt% mineralised sludge, the 1largest particle size of

which is not greater than 4 mm, 1.8 wt% steel grit, 11.5 wt%

dolomite, 7.3 used Al0,, and 4 wt% limestone are mixed and

brigquetted. The water content in the brj‘.quettes. is 32 wt%

5 and
_25 the brigquettes have a calorific value of 9.5 MJI/kg. The

briquettes are hardened in furnace at 110°C to an averége water

content of 20 wt%. The briguettes are melted under oxygen

supply in blast furnace at 1490°C partly with a supply of coke

of 28 wt% and partly with a supply of coke of 10 wt%
30 is quenched in water.

. The melt
After oxidation at 500°C, ‘an analysis
showed that the briquettes had the composition in Table 5:



10 invention is significantly better than alum niumsilicate and corundum
for sand bygshipgboth 18/ 8 steel and steel 37 irrespective of blasting
angle. The glasS s just as good as alum niumsilicate inPCIRKWI0BER|I ng of
18/8 steel. The best results are howevgj obcained at blastin§ dHBFed0B¢%er
about 50 15 (sine 50 = 0.77). The glass proves significantly better than
alumniumsilicate for sand blasting steel 37 at all tested blasting
angl es. Exanple 3 (industrial scale) 20 75.5 wt % m neralised sludge, the
| argest particle size of which is notTgbdet8& than 4 nmm 1.8 w % st eel
Cgrit, 11.5 wt % dol ophtent7i’ weRdiAl 4 e | one-_are m xed,
and briquetted. The Waﬁ_er cont ent in_?ﬁ%t r?gfj:elt es FEE%Q%% nt™ 28-F he
bri quettes have a cAFSPMFPE val ue of 9mknegpkiisedhend brimimetatised end
hardeged in furnaceminet&@fstd angavergggawatege content IQ{'O&?CW%E The
briquettes are nelt Q.O%mggr oxygen sugglﬁ_i n bl ast furnace at 149 0C
partly with a supplg’ of "Coke of 28 w¥fahingavity @i8fh arelbphy witboke%of
10 wt% The nelt 30 is quenched in watebkeAfter oxidation,gge500C, an
anal ysis gshpwed that the i guettes had the osition in Table 5: WO
he 500

01/ 42154 illg 15 20 14 PCT15 201100672 4 Jun 4 Table 5 40.2 .

.0, . 16.9 15.3

10 Feo, 12.4 ' 4.5 7.2
Cao 14.9 22.2 21.2

‘MgO - 4.3 6.4 6.9
Mno, 0.2 0.2 ' 0.2

Tio, 0.8 1.0 0.8

15 BO, 6.5 1.3 3.7
K,0 1.6 0.9 1.5

Sr.o:u 1.0 - -

C 6.0 - -
B, 0.25 0.58 0.57
20 M 1.5 2.15 1.78
M, ©0.81 0.26 0.47

~From Table 5 it appears that when a coke quantity of 28 wt%

% 15

used, iron and phosphorus smelt out. It also appears that a

25 gomblnatlon of the energy content in 10 % coke and the

calorific value of the briquettes themselves is sufficient to
melt the briquettes.

Example 4 (industrial scale,

test of bardness and hygroscopic
30 properties) '

B

70.0 wt% mineralised sludge, 7.0 wt% foundry sand, 1.4 wt%

olivine sand, 6.2 wt% wood crushed to a size of 20 mm, 8.7 wt%

treated grain remainings, 0.9 wt% used garnet, and 5.5 wt$%

limestone are mixed angd mineralised for 40 days. The water

- content of the briquettes drops during the mineralization from

35



Content in wt% in Content in wt% of Content in w% in supplied mneralised
end m ner alyoggdr@ed mneralised end product at product at E?ﬁﬁ? lting
with 28%nelting wth 10% coke coke Si O241.646. 240. 2 AlZOSl%e%‘? . é?%
Fe20312. 44. 57. 2 Caold. 922.221.2 MyO4. 36186.9 Mi020. 20. 20. 2 Ti 6z0"8%. 66°8
P2056. 51. 33. 7 K201.60.91.5 Stool 1.0 C6.0 B1.0.250.5.80.57 M1.52.151.78

M 0. 810. AT From Taple 5 t appears that when a coke quantity of 28 w %
i s 'used,Q?ﬂ%ﬁ“ﬁ%dg%hggpﬁowﬁé's#&q #HC93% SPRECRSpeHPS Haxom é@.B wt$
_conbi nat itan 85 . 8havtener gitec antaniodn éen%mkecnaﬂﬁébe £:564 ORbf uC Widd ug pf

the bri t e [ ficient to nelt t br ettes. Exanple 4
(i ndus!t(r:]iLia 2:3:"5%9‘2 r?rgéé;/ o?l ﬁaﬁggﬁég%ﬁa VaSTRSEIs0i81 r%"t?)l %&o%e?’f—%’e§? %.-@
wt % mi nervilt¥ sethe| crRieri?io weltié oufidthes and,que o Yhadl B¥bppedatittont 12
wt % wgod ed,t | f 0 % _tyeated ain.remgj.nings, 0.9
Wt o6 oo e RRo 88 Mk JEN Milafile ME AdSREG Sl RibE Rl SN G,

days. Thé"@eler contents as indicated in Table 6. The mixture was

bressed to briquettes with a diameter of 60 mm and hardened in

aerated furnace at 110°C for 1.5 and 3 hours respectively.

16 Table 6

Test wt% water Density of wt% after wt% after Consistency

To. hardened 1.5 hours 3 hours before
brigquette bardening hardening
(g/cm’)

23.3 1.28

hardening

[
w
[

- Segregation
cracks

- Solid

1.20 23.0 14.6 Solid

1.16 25.5 16.9 Sclid

1.20 - — Soft

26.
33.
39.
47.

1.22 -

20

6B SR YR &
= N W N

From Table 6 it appears thatlat greater water contents, the
mineralised raw material becomes so soft that it cnly can be
-handled with difficulty in the briquette press. The produced
briquettes becomes unhomogeneous and can therefore not provide

optimum packing and zeration conditions in the blast furnace.

5 briquettes of each type of briquettes had a total weight of
between 800 and 1400 g. Each type of brigquettes were put in a
bag and analysed by drop test on stone floor. After 5 and 10
drops respectively, the briquette material was sieved on 4 mm
sieve. The results of the test are shown in Table 7 below and

show that. the hardening gives the best result at a water
content of between 25 wt% and 35 wt%.

30

35



content of the briquettes drops during the mneralization from'W0D 01/42154
PCT1 DKOO/ GR6 gf142134 4 June 2004 56.4 wt % to 39.2 w % the pyrogas content
drops from37.3 W% to 25.8 wt% the charcoal content chaf§e<P¥{BR722 4
W%to 13.2 w% and the ash fraction jgcreases from 50.3 w % 592804
wt% The calorific value of the briquettes has dropped from11l 5 MI/kg to
8.9 M/kg. The m xture is adjusted to five different water contents as
indicated in Table 6. The m xture was pressed to briquettes with a

di ameter of 60 nmm and hardened in aerated furnace at 110C for 1.5 and 3
hours respectively. 10 15 20 Tabl e 6 gasiam-9o waterDensity ofw' afterw %

afterCons'%%rli3 ncy nﬁagg‘raggz_ged 1.5 hours 3 hours before

bri quette eni nghar denTrAGhEFRENI ngWEd EaVtitd® 8T 28188y negeticres nacks
226. ®l. 2280.S0l i d 333. 31. 2023. 014. GSQJ i 4.13:9.%]6:]6625. 516.9Solid 5
-47.11. 20Sof t, From Tabl e, 65i1t1 appears that'— at Great er rat ot HPs t he
' . 22,7 :
3.0 h
2 1.5 h 7.8
3.0h 5.9 13.4
10 3 1.5 h 2.0
| 3.0h 1. 11.8
4 1.5 h i.2 2.4
A 3.0 h 2.5
'S 1.5h 1.0 2.0
15 3.0 h 2.8



m neralised raw material becones so soft that it only can be -25 handl ed
with difficulty in the briquette press. The produced .briquettes becones
unhonogeneous and can therefore not provide optinmm packing and aeration
conditions in the blast furnace. 5 briquettes of each type of briquettes
had a total weight of 30 between 800 and 1400 g. Each type of briquettes
were put in a bag and anal ysed by drop tigst on stone floor. A#téung age410
drops respectively, the briquette naterial was sieved on 4 mm sieve. The
resul ts Gfaiume test are shown in Table 7 bel ow and show that, the

har deni ves t est_ result at a water copt ent of, between 25 wt %

and 35 % 9 B KA LBFR PW SBoPerds &5 5Fau
Har deni ng tm@@@!—f/apaiﬂlﬁﬁﬁ JE W % DaritEl &5 i L i WIN ot 23 fdhRPS 4 N

at 10 drops 22.7 3.0 21.5 h7.8 3.0 h5.913.4 1031.5 h2.0 3.0 h1.011.8 41.5
hl.22.4 3. gmwgpgnents, and where the raw material after initial
pretreatment is pressed to dry briguettes that are hardened

and subsequently melted in e. g. a blast furnace under oxygen

supply, and the melt is guenched and dried, wherein said

glass contains more than 30 wt% inorganic components from

sludge, characterised in that the pretreatment comprises the
steps of:

- producing a mixture of mineral-containing components
from sewage sludge with a content of organic material
and one or several other mineral-containing waste
products and/or natural rocks,

- thermically decomposing the content of the mixture of
soluble organic material, and '

- adjusting the water content of the mixture to between

20-35 wt%, and preferably between 27-33 wt%.

2. A method according to claim 1, characterised in that the
briquettes are melted under additional energy supply from
combustion of a fuel in a quantity of max. 10 wt% of the

quantity of briquettes to be melted.

3. A method according to claim 1 or 2, characterised in that

the briquettes have a density of 1.2-1.3g/cm’.

4. A method according to claim 1, 2 or 3, characterised in
that the briquettes are hardened at a temperature of

between 75°C and 110°C to a water content of 15-20 wt%.



51.5 h1.02.0 153.0 h2.8 17 4 June 2004 Cains 1. A nethod for producing a
gl ass produced on basis of a raw material in formof a mxture of mainly
m neral -cont ai ning conponents, and where the raw material after initial
pretreatnment is pressed to dry briquettes that are hardened and
subsequently nelted in e. g. a blast furnace under oxygen supply, and the
melt is quenched and dried, wherein said glass contains nore than 30 wt %
i norgani c conponents from sludge, charEerised in that the p@rauneatoeat
conprises the steps-of: producing a mxture of mneral-containing
conponent s fron1semage sl udge mﬁth a content of organic material and one
or several | - cont q%%g waste _products and/or_natural rocks,

n

ot h
t her mi calt y? ﬁ%ﬁ%o‘% ¢ Het BF BHRAvESA QﬁSl%cﬂ’%tﬂ sl ganl c
material , amgt@ﬂwftmgféﬂﬁ YBL LT mERPL LD o0 md 1101 1 E L di g 20-35
wt % and preferably between 27-33 W% 2. A nethod according to a|n11
char act er i segmpanengs , tﬁ@ldbm1qa@alesonm@ﬂmmﬂgfmbmpmhﬂntﬁkhmmprmseenergy

suppl y fron1 nbu tion of a fuel antit 10 wt % of the
quantity of % ett?8 To Pe 3%¥f5ﬁca%lg%‘ Th é?%%ﬁ Y to claiml or 2,

characterised in that the briquettes have a density of 1.2-1.3g/cnB. 4. A
nmet hod according to claiml1, 2 or 3, characterised in that the briquettes
are hardened at a tenperature of between 75C and 110C to a water content
of 15-20 wt %



17a 4 June 2004 5. A glass of the kind that is produced on basis of a raw
material in formof a mxture of nmainly m neral -containing conponents,

sai d m neral - containing conponents conprise sludge frome. g. purification
pl ants and one or 18 vr.TIDKOO 00572 438une 2004 several ot heer/nzcoso0672

m neral - cont ai ni ng waste products and/or natural rocks, charaét&#esedofn
that said glass contains_nore than _30 w % i norgani c conponents from

sl udge. 56. 1Geverm - @they  pEnerzd-gonfainigiiasyagdcor dregucsscl andy s

characteri sedpgtuhat $88ks Refadack¥Hi®el ofn tPBaglasdid sgstXb@ﬁtIa%eﬂ
and that the wei g% ercenta es of the mneral oxides silicon dioxid

(Si®) , dial M9%5F |%%vat‘e (FRQEBIILC CAMPRFRCS t FFER uPEE-. O),

cal ciuin oxide: (CaO, nagnesium oxide (l\/ogO) and di phosphorus penf aoxi de
(P2co) ogt et osenat e flod east 0.4 Olohbie, al 333, o deopaecprding
the m neral oxiidesal content of the glassg lS. in oxide form and that
the weight percentages of the mineral oxides silicon
dioxide (S5iQ,}, dlalum:l.nlum trioxide: {Al,0,),  diferri
trioxide (Fe0,}, ca1c1uin oxlde (Ca0}, magnesium oxide
10 {(MgO) and  diphosphorus pen_taoxide (P,0;) together
' ' constitute at least 90 wt$ of i—;he glass. '

7. A glass according to claim 6, Icharacferi_sed in that %tthe

ratio of the weight percentages of the mjineral oxides

15 - calcium oxide to diphosphorus pentaoxide in, the glass is
determined by the inegquatiédn

wt% Ca0 2 1.33 * wt% PO,

8. A glass according to claim 6 or 7, characterised in that

20 the weight - pe'rcenuages 0of the mineral oxides calcium
oxide, alnnospnorus penbaox" de, ané magnesium oxide in
the glass relate o the weight percentage of silicon
dioxide in the glass such that the relation

(wt% Ca0 -~ (1.33 * wt% PO }) + wi% Mg0

A5 ' . wts Si0,

is between 0.15 and 0.5.

9. A glass according to any of the clzims 6 - 8,
cha.ra.cterised in that the ratio of the weight percentages

30 of the mineral oxides diferri trioxide to dialuminium
trioxide in the glass is between 0.56 and 1.00, and that

the ratio of the weight percentages of silicon dioxide to

dialuminium trioxide in the glass is between 2.2 and 3.2.

35 10. A glass according to any of the «claims 5 - 9,
characterised in that the specific density of the glass



cal cium oxi de to di phosphorus pentaoxide ins the glass is determ ned by
the inequation wt% CaO ? 1.33 * wt% P 205 A glass according to claim®6 or
7, characterised in that the weight -'percentages of the m neral oxides
cal ci um oxi de, di phosphorus pentaoxi de, and nmagnesi um oxide in the glass
relate to the weight percentage of silid® dioxide in the gl &#5%DxowReshat
the relation (W% CaO 1.33 W% P2C2) ) - w% MO W % Si O, i s 4hdieeiP ot 15

and 0.5. A ¢l ordln t f.the clains haracterlsedln
that the ratlgE%f% &S &tfp%?%eﬁrﬁg 84 cH ¢ Pﬁ@gﬁi‘fﬁ\g’?é(l of fer ARdt r |
ox-de to dial udi@igfcmtriand desperiididyglzags g/emet ween 0. 56 and 1.00, and
that the ratio of the weight percentages of silicon dioxide to
dialumniumtrioxide in the glass is between 2.2 and 3.2. A glass according
to any ofllhe &l agksss - agcomhamgacttsr i seuy i nofhathiche «Jpeaigis | 5 densi Ly, of
the gkass 1 9 BCT/ 0/.006¢2, 4 June 004 s be%l\geen 2.7 and 3.1 g/cm
prefePably. beTWesRC2SE 18R 18 dhal the a§§p Sald yh?r@n@?%mo By, A

gl ass accordi ngooo any of the clains 5 - 5. characterised in that the
gl ass has a hardness 'of HvVaeu 600. 12. Use of the glass according to- any
of the clains- 5 11 and where the glass is graded, characterised in that
the 10 grhtled gtasefi stusedlass seadrbhiast iy. any of the claims- 5 - 11

and where the glass ig graded, characterised in that the
10 graded glass is used fo¥r sand blasting.



