2128178 LI GHTWEI GHT -AGGREGATE Thi s invention relates to |ightwei ght
aggregates for use in the building industry and nore especially in the
“~ganufacture of building blocks. It has been proposed to make a |ightweisght
5\ aggregate by pelletising pulverised fuel ash or other siliceous
material in'the presence of Iime or cenemntl -lt has hitherto been t:gt‘t i?
that the amount of |linme or cenment required nust anount to at Iea52 @xg ea
. on the weight of the mxture of cement or lime and siliceous material and
10 normal ly at least 7% if the pellets and the bl ocks produced from them
are to have adequate strength. TIGETWBIGHT MGGREGATEed on t he observation
that amounts of linme considerably Iess than the 5% required by the prior
art can be used to produce pellets or granules 15 of consi derable -

strength ' ' if after fornatlon t he |l ets or _gr nu es,are cured at a
tenperature within the rafgeSinysasiopcre af@@[&Prﬂ% N§ights aegEPgatRs
process for the roductlon he |l et,s ranules i.s carried,out

Gl ovat ed tenperat" s PR efiesly" W hog? SERERIRLIY, 1BusBR

using 2% of I| cil g% | ture with fly ash, after
curing for 24 houf% % qhaégsggg angqh equi val ent to S|rnl ar pellets
produced using 5% of cerrerttt 'Hésa(ﬂ@e?ﬂ %,_%ﬁgsteta oy kB aC4iGH iR ghke sane

peri od.
5 aggregate by pelletising pulverised fuel ash or other.

siliceous material in the presence of lime or cement. It
has hitherto been thought that the amount of lime or cement
required must amount to at least 5% based on the weight of
the mixture of cément or lime and siliceous material and |

10 normally at least 7%, if the pellets aﬁd the blocks
produced from them are to have adequate strength.

This invention is based on the observation that
amounts of liﬁe considerably less than the 5% required by
the prior art can be used to produce pellets or granulcs

15 of considerable strength if after formation the

~ pellets or grénules are cured at a temperature within the
range of 35°C to 100°C, and preferably the process for the
production of the pellets or granules is carried out at an
elevated tempeﬁature. The strength of pellets, for

20 exampie; produced using 2% 6f lime (calculated as Ca0O) in
admixture with fly ash, after curing fér 24 hours at 70°C
have a strength equivalent to simi;ar pellets produced
using 5% of cement in admixture wiéh fly ash, cured for

the same period.




< ¥ ~,
-2- The invention provides a process for the manufacture of Iightmeight A
aggregate which is suitable for use in the building industry which
conprises-hlending a siliceous material with a binder conprising QUICk|IWE"/f
and/ 5 [of hydrated linme in an anount |ess than 5% (cal cul ated as. CaO
based of\tb¥ total dry wei ght of siliceous material and binder, form ng t he
blend in granules or pellets, if neGe@sary or desired wth the addition
of waterand curing or hardening the pellets or granules by maintaining 10 -
themat a tenperature within the range of from35 Cto 100 Cin an

at nosphere saturated W@%g Y eh+4 o§ Vgr erap&xcggrlg Qﬁ manuf act ure
at

of the pellets or granule an-e enperature MA Bhe range of

from3s C10 pflieidthize EMULLAUAIGH A RraghleCithdbnl 3 @‘&X%QL&‘QGFB the

i nvention is y use of hot fuel” ash™or her siliceous materia

from for exajge Gn FHOWRILIMINY QRARRBHY whY chl Comprigeths1baat ngf as! akl ng
of quicklinme, the process can be nmade sélf-sufficient in energy. 20

The anount  ofsilliteciddamd tasialr widh an@ipder ebmprieihgndancksineekagabl y
between®4.5 and 1% by wei ght, (expressed as cal cium oxide) based on the dry
wei ght of gl i rex piydratied ddmes imataer azount Méser thay 58 dddédulatedeabl end
in any anpunt necessary to give the consistency required 25 for the chosen
granul e or pdld®t hased pmtbee sotathdryeMedghtopfgsiddcesusapabertaldened

bef ore further‘froce33|ng or they may be processed, for exanple by
binder, forming the blend into granules or pellets,

~

if necessary or desired with the addition_of water, and ;:/
- curing or hardeﬁing.the pellets 6; granules by maintaining

10 them at a temperature within the range of from 35°C to

100°¢ in an atmosphere saturated with water vapour.

Prefefably during the manufacture of the pellets
or granu;es an elevated témpérature withih the range of
from 35°C to 1bo°c is maintained and a particular

15 advantage-bf.the invention is that by use of hot fuel ash
or otuer siliceoﬁs material difect from, for example, a
power station and/or by utilizing the heat éf_slaking of
quicklime, the process can be made self-sufficient in
energy.

20, " The amount of lime added as, or forming part of,
the binder is preferably between 4.5 and 1% by weight,
{expressed as calcium 6xide) based on the dry wéight of lime
plus siliceous material. Water may be added to the blend
in any amount necessary to give the consistency required

25 for the chosen granule ox pellet making process.
The pellets or granules may be hardened before

further processing or they may be processed, for example by



3 npuldi,ng to a desired shape, before hardening and then allowed to harden
_as a processed nass. The hardening or curing tenperature iis preferably in.
the range of from50[err]C to 85C and a simlar range of 5 tenperature is
preferably used in the pelletising or granule neking process. The
| i ght wei ght "aggregate according to the irv@ntion is in the formof pellegts;
or granul es which may be -produced for exanple by extrusion or by (jzy
pelletising, 10 either wet or dry. Preferably in any wet process
hydrated lime is used which is produced by sl aking quickline substantially
al nost i medi at APYENG & [fe desired shapene befoxgcbardeningpppdesbenien a
dry pelletising process .is,used, the siliceous material may be mxed with
A Tpses e hardsn

quicklime 15 a RS GoRTOSSFRTARE | ime. I f desired,
he added tq_the blend, such materi al

| d/or di sper
bei ng known in the art. AGHH SPACEPATSNGTE CHTL08 SEBECAREUFS L6 RFRFErably
cal ci um chl ori dg ang, QD L8590 o g5 "giRiaRLY LR of
arfi e%%ln'#%he &8 '“3$|y as%%r gef?oma

siliceous pateri use process i's pulverise i Fec

nt T ai ned hodl [ RTRERS, G Bretthaiay el P R ARt

desirabl e duri ngyAdiiiRe Inlailing RrcRR@sati on and this 25 may be supplenented

as indicated above by utilizing the heat of slaking of quickline in
addition to which hot air The lightweight aggregate according to the
KM; _ 'invention.is in the forﬁ of pellets or granules which may

- be produced for example by extrusion or by pelletising,

10 either wet or dry. Preferably in any wet process hydrated
lime is used which is pfoduced by:slaking quicklime '
substantially almost immediately before the . lime is
used in the process.. When a dry pelletising process is
used; the siiiceous material may be mixed with quicklime

15 and water spfayed'thereon to slake the lime. |

; If desired, accelerators and/or dtspersers may be

, , added to the blend, such materials being known in the art.

~rt | Accelerators that can be used are for example, calcium
.ehloride and sodium hydroxide.

20 ' Preferably the siliceous material used in the
process_is pulverised fl§ ash direct from a power station,
for'example at a temperature of say 65 to 70°c. The

- entrained heat in such fuel ash provides much of the heat
which is desireble'during the pelletising operation and this

25 may be supplemented as indicated above by utilizing the
heat ef slaking of quicklime in addition to which hot air

which inherently derives from the hot ash may provide a

heated atmosphere for curing the pellets.
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whi ch inherently derives fromthe hot ash may provide a heatedkafnnsphere}\

for curing the pellets. 4 The process of. the invention apart fromits ;/»
econom ¢ advantages provides a further advantage arising fromthe use of 7
lime as binder, nanely that the pellets or granules are nuch nnre_resilieﬁf
than 5 thosg(Mysed on cenent. This factor reduces breakage during '
handl i ng and f litates inter-particl@e ﬁiﬁding and it also allows |arge

noul ded masses of the pellets or granules to be cut into desired snaller .
masses, for exanple, using a vibrating wire cutter. Al t hough

10
t he invention has basi C@ﬁéygpgggsg?ﬁ;{:g%g}.ﬁMégt%gﬁ 55%%%6%1?%1&“6““86 of

pul verised fly ash, any pul Verised can ﬁﬁ%mess, as

i ndeed can anycshbih€€0HavARLEGEE! piHvPEbY e KQEgmproviding that it wll
react with the lime to formhydrated 15 calciumsilicates. The invention

wi Il now be degeahbadei Argseagerront hé Bye VoY DimeXadMbhadd h {hfergnce to
t he acconpanyi ng drawi ngs of which the three figures are flow di agrans

showi ng t hr eethati Bheopelbété her prarsbe SCE&LE Ghiigh tibtder) 1idw edidon. As

shown in Fig. 1 of the drawings, pulverised fly ash froma storage silo 1

at a poweb stahose hésedtenpeem¢nte of Thhy Hactdr arddjews [Hreakdgansterred

oy |nsu{ated durihg handling and facilitatés'inter-particlé binding and

‘it also allows large moulded masses of the pellets or

granules to be cut into desired smallér masses, for example, ol

using a vibrating wire cutter. _ |

10 Althqugh the invention has basically been
described with reference.to the use of pulverised fly ash,
any pulverised fuel ash can be used in the process, as
indeed can any'siliceous material in pulverised feorm
providing that it will react with the lime to form hydrated

15 calcium siliéateé.. |

The invention will now be described in greater

detail by way of example with reférence to the accompanying
drawings of which fhe three figures afe flow diagrams
.showing three variations of the process according to the

20 ihvention.

As shown in Fig. 1 of the drawings, pulverised

fly ash from a‘storage silo 1 at a power station at a
temperature of say 65°C to 75°%¢ is trahéferred by insulated
pipeliné 2 or insulated tanker to a classifier 3 where it

25 is graded aé to size. Thé graded fly agh which is still
at a teﬁperature of 65°C to 70°C is then passed to a

. blender 4 where it is mixed with hydrated lime from a



pi peli.ne -2 .or-‘insul ated tanker to a classifier 3 where it 25 is graded as
_tosize” The graded fly ash which is still at a tenperature of 65[err]C
.0 70[err]Cis then passed to a blender 4 where it is mxed with hydrated

| ke froma storage tank 5 and thence to a pelletiser 6. Follow ng .\
pel l etising-the pellets are passed to a cuSimg silo 7 into which, if 4; ‘
heat is*needed, |Is fed the used hot air fromthe classifier 3. Afte
curing at a tenperature of 70 C for 24 hours.or so'to allow reaction
between the |inmstoxhddeaik iscams thrimsd alo taheeldllakerase either
transported away or passed to a building bl ock producing plant 8 in which
the pellets are m xed w tBoldeavwintg ped/lertilsimg dhe pefllédsi red, passedl@o fly
ash, as binder, and forned into bl ocks. As shown in Fig.. 2 the process is
basical |y the saeCwsinhailst Tiigtol whishpt ithextingshead é6 hpedadediki me
being fed to blender 4, quicklime in silo 9 is slaked in_slaker 10 and the
hot milk of Iinefed ¥hey usadbhpt 1aife foom they alassidiest Baer . AEE§X 3 shows

el et | Sor 6 I 301 RIS SIS OS BB PER S, A §Ped bl ocks
are cut into smljfl, units Akl A bIARLPIIRCAM 24P HRNL09158.40't 14
materiélréhe pelleﬁs are either'transpoftéd:aﬁay or passed
to a 5uilding block producing plant 8 in which fhe pellets
s are mixed with cement and/or lime and, if desiréd, more
10 f£ly ash, as binder, and formed into blocks.
” As shown in.Fig, 2 the process is basically the
same as that of Fig. 1 except that'ihstead of hydrated
lime being fed to blender 4, quicklime in silo 9 is slaked
in slaker 10 and the hot milk of lime is fed through line
15 11 to the pelletiser. |
' Fig. 3 shows a modification of the frocess of
Fig. 2 in which the pellets frcm-éelletisar 6 are fed to
block fofming'plant 12 after which the green_blocks are
cut into smalier units at 13 and then passed to a hardening

20 unit 14,
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aggr egate for IJHIIIHHIIHIIIHIIIIFIHIIESS.SnLﬁétﬁCem”?Qﬁf oror seb bl ondt nioh

siliceou .ter|al M tth 8 bfnder conprising quick Iinme and/ or hydrated Ilne'f’
in an g | ess than 5% 5 (cal cul ated as CaO) based on the total dry
wei ght \o Ilceous mat eri al and binderg formng the blend into granules or
pellets, if necessary or desired with the addition of water,. and curing or
hardening the pehl et ¢ granul es by maintaining themat a tenperature .
within 10 Tﬂﬂ?‘rangE'bf from35 Cto 100 C'in an atnosphere saturated with

wat er vapoury, 2. A PrOEOSE SHorICERE dhatgut fcolpd B4, 1R igHAUr | ng
- manufacture of the pellets or granules the tenperature i's nmaintained within

t he range ofagyoeydbe Cfop 4OO[ixriie Hirildthg industry WwhicHs caligdsg to
claim2, wherein the pellets or granules are manufactured from siliceous

materi al thablendamgsahehll¢eams|matmeimbdwtﬁh;ﬁ(hinﬂexncomprising A
process according to claim3, wherein the siliceous material at |east
partially co@%i@kslmehéﬂdl%lhmrat%éhll@ in an amoyntydess dwn ditg to
any one gf clalns 1 to_4, wherein the siliceous material is pulverlsed fly

ash. 6. cak"‘ﬁ?ﬂ%%%@sa%c@%‘?ljlt?@s?% My léﬁlet%*faJel%W%‘ﬂtF? wherein the
ol ot cATLEPasta HeleRbr] adacht “é%‘:ﬁé“f;e RS e hlendeiiass
siliceous naég Siés or pellets, if necessary or desired with the
| addition of water, and curing or hardening the pellets ,;)
or granules by maintaining them at a temperature within

10 ‘the range of from 35 C to 100 °c in an atmosphere saturated
with water vapour _ ' .
2. A process according to claim 1, wherein during
manufacture of the pellets or granules the temperature is
maintained within the range of from 35 %c to 100°c.

15 3. A process according to claim 2, wherein the
pellets or granules are manufactured from siliceous
material that retains heat from its method of production.
4. A process according to claim 3, wherein the
siliceous material at least partially consists of hot fuel

20  ash.

5. A process according to any one of claims 1 to 4,
wherein the siliceous material is'pulverised fly ash.

6. A process.according to any one of claims 1 to S,
wherein the amount of lime added as binder is within the

25 range of from 1 to 4.5% by weight, calculated as CaO
(based on the dry weight of lime plus siliceous material).

7. A process according to any one of claims 1 to 6,



7.5 e J-A'pFocess according to any one of clains 1 to 6, _wherein the
har'deni ig or curing tenperature is within the range of fromb50[err]Cto
“-§5C. 8. A process according to any one of ' H,gﬂterein t he

pell ets are processed by noulding to formb5 bwllclmngmallmu Ill ef ore
they are hardened or cured, and are then-h@rdened ot curéd 8s & ptoc

mass. 9: A process according to any one of clains 1 to 8, whgr
the pellets or granules are produced by a wet process and the binde
conprises |inme produced, by sl akiing 10 uick linme which is then .

i mredi ately us@EeFﬁ?PhEhﬁrB€€§§?136.°r curing  Fepperature  +f it i then 1

conducted sub- stantial l.y as.describedowith reference to Fig. 1 or Fig. 2
~or Fig. 3 of t F81gPa 'néégmlggzé ﬁg Eg &

8. A process according to any one of claims 1 to 7,

wherein the pellets are processed by moulding to form
5 building materials before they are hardened or cured and
are then hardened or cured as a processed mass.
9. . A process according to any one of claims 1 to 8,
wherein.the pellets or granules are produced by a wet
process and the binder comprises lime produced by slaking
10 quick lime which is then immediately used in the process.
10. A process according to claim 1 conducted sub-
- - stantially as described with reference to Fig. 1 or Fig. 2

or Fig. 3 of the drawings.
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