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Surmary

Ihe baekgrft! hlslgry of the IpTACm,(Integtated ptpetiae franeporr a*il
OoaL Cleanlag $ysten) 30 uo "50 toqoes/hour p1tot ptmi near Newcastle, Ausitalia.isgiven. some typlcal pipeloop results are preseqt.a for fl.ne, coars" ;e;t;iii";;slurries witl sole discussioa on each. libxt var:ious features of the IPTACG ;;;;;;"are de,scr:tbed srd some-pipeloop resul-ts glvea fry o11 e,ggt-owrated $l.uf;t;;, 'Fi;;ily,
tte najor p*&rers "f}.tti'g'tt"-pip.rirr.-;p;i;;-;"Ii;;;;;;;-;^;iiion tomes
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1. I NTRODUCT ION

^ 
Coal slurry pipelining has attracted considerable idterest throughout the worLdtor many years as a result of:
- high capital costs associ?ted lr-tth the installation of new railways and

conveyors

- incr€ases in transportatlon costo brought about by inflation,
- saturation of existing transportation options, and

- inereaged environmental pressures associated with corrventional modes . of
Eransportation.

Coal can be conveyed as a s1urry io a pipeline in several forms depending onthe particular applicaiion and produ-ct ;p;"i;i;;;;;:- i;i. 1 suumarisee rhe'varroustypes of slurries, the characterlstlcs and present status of developrnent of each
type.

Current co*unercial technology essentlally relies on the use of a fine coal slurrysuch as that used in ttre Bl-ack l,Iesa plpeline rhi.h 
"o*r"y= +,alrtpa.;;;;i orJr a:s t,from a coal mine ln Arlzooa to the fSOb W Mohave Por,rer itation in Southeln Nevada(Refs. \, z). whilst the reehnor,ogy is ".r.i p.or."-;;; ;;i;-;;.;";i;;";pprilutror,,

the product recovered from such an operation i" ,,ot generally suitable foi coklngcoals or for. export coa1s.

Follor^ring the encouragi-ng results of a research and development programme
comaenced by rhe Broken Hill proprierary Coqpany Limire<i (BftP) in 197; (ili;. 3, 4)
and work by Brirish perroleum Australia (BpAj, L toirrt v..,t,_,r. ;;-;.;;;-iI't.r.tt",
evaluate and {evsf6p systems capable of handiing all types of coals. rn parti;;i;;-
the jolnt venture has sought to develop a new systen to-transport coal as a s1urry,to remove refuse rineral matter and to recover ihe coal in a suttable condition forany.use.including coking, powar generarion, coal- hydroliq""i".rio",-;.;i;i;;;i."1-iou
production and other combustion applicatlons. the-syetem could e1i:trinate convetrtlonaLcoal vasheries and produce a uuch itgt.. yield of clearr coal ail-;;;;t.*i". u"
achi eved.

To enable thls work to be rndertaken at an industrially slgnificaat scale ofoperation' the Joint venture has constructed a 30-50 tonne/irour pilot plant facility(Ref. L3, Fig. 1) near Newcastle, Nernr South Wales. This faeiltty 
".r, pt.p"r" antl testa fu1l range of slurries and has faciliries for the 

"t;";t; 
;il'r;;;";;]'Ji-r"r:"o,r*products. Ihe mgin test plpel-ioe is 100 nm diameter ad ls 1.6 ka1 long. A sectionof 200 nrn pipeline has also been installed for scale-up 

"i,rai."
.. rhis paper wi1-I first of all revlew results obtained for a number of
"conventj.onal" slurries; i.e. exalp1es of the first three typ"" "r"irr.ii." r1Table t. -Next the n6r system deveioped uy tte j;i;r;;;;"r!'mrr te-aiscussea ana
some pipeline test resuLts presented. I'inal1-y, the major paraueters 

"f;;;i;; il;pipeline options for transportlng 4 nl"llion tonnes of coal'over 200 km are. reiLerea.

2. TyprcAr cor{JENfioNAL CoAL SLTJRFY GiA+4CIERISTTCS

Many different conventional slurries have been testecl. I'o11or,ring are some typtcalresults. A11 concentrations are by weight.
2.1 Fine Coal Slurries

A- typicaL example of th,'s type of srurry is gi-ven by coal A harring the sizedlstribution shorrn in Fig. 2. Ttre behaviour-of tiis 
"o"i "t a conceatfaaiorr-or S4"A inthe 100 nrm diamerer pipe is shown in Fig. 3. The s1urry1"t,""i."i-i"-;;;;';.-;"."ir.i

Ehe water line indicating pseydo-homogeneous behaviour. The critical deposit ;;i;;i;;is re1ative1v.1f at 1.05 ms-t and the slurry was "sraric"iry,t"ir.;,-il"l-irr"coarsest particles did not settle when flow was stopped. th"se three properties ofthis slurry make it ideal for long dlstance pumping (n"t. f+). Viseornltet t.rt"using a contraves Rheomat 30 viscomerer iodiiated iingham pr."ti"-typ;-;;;";i;".
:}th i yield stress_of 3,75 pa and a pl:rstic viscosit| or .or: pa s.- Also sha"rn in
lig' : are results for the saure slurry at a concentruiion of. 59"/". rn this case theincreased consi-steney has ileant that iaminar f1ow, iuithout a.po"itiorr, 

"r" f.""rur"dol^rn to velocities as 1or,r as 0.16 ms-1 . I.aminar/iurbulent transitlon oecurred ar



about 2 ms-1. At a typical operating velocity of 1.8 n.-1 this slurry was flowing
under laminar conditions. Turbulent flow operation is generally preferred for long
distance pumpiog so that this higher concentration slurry. voul-d be uosuitable. trn
any case, at 1.8 ms-I it requires 4O% more pumping pressure than the 54% slurry.
Thls serves to illustrate hor^, concentration limits appear necessary.

The above behaviour, although typical, is only representative of that particular
coal. It was unwashed coal having 227" aah (d.b.). Other coals with higher or lower
ash leve1s and different types of clays present will require different concentrations
for the same particle size distribution to.achieve th€ optlmrm pumping eharacteristics.
Alternatively for a similar ctrrcefltration coarser or finer size distributions may be
required to obtain the desired behaviour. To this end we have characterised a wide
range of coal and mineral matter types.
2.2 Coarse Coal Heterogen€ou.s Slurries

A number of coal slurries havtng a top size of around 15 urm have been tested.
A particuLarly coarse oae haw:[u.g virtuaLLy no flnes is represented by coal B of Fig.2.
The behaviour of this coal at 32fl cmcentratlo{r in a 100 rrrm pipe is shown in Fig. 4.
Typical heterogeneous behaviour is evident. These results rrere obtained with a tank
of volume 200 m3 ionnected to 4@ n of 100 nrn pipe. Ttre volume of the tank used
can ha-.re a profound effect on the result as shor,in by the follo,ring results obtained
with Coal C of Fig. 2. This is a mixture of fine 

"rrd "orr"" coal"used in some
$tabilised slurry experiments. However, at the concentratlon tested here, 342, the
slurry was of a settling nature. T\.ro sets of results are shown for this slurry on
Flg. 4

One set is when operat,ing with a tank of volume 200 m3 and the other wlth a tarik
of volume 2m3. In both cas€s the slurry was tested in the 400 m long 100 mm diametei
test loop havi-ng a vo1rre of sorne 3 ro3. With the large tank connected to such a
relatively snal"l voLum of plpework the behaviour r^rould be expected to closeLy simul.ae
a .srce-tht,ough system as was evidenced by the fact that the deLlvered coacentratlon
remained constant at 342 for all veLocities. Io contxas.t, when using the sma1l tank,
slnce the total solids inventory is relatlvely sua1l, the dellvered ioncentratioo
would be elrpected to drop as the velocity is iecreased. This was found to be the
case r^rith the delivered concentration dropping to 27"1 at the lowest veloclty. The
observed pressure gradient is seen to be considerably dlfferent in the tvo ca6es
with the greatest difference being as much as I.:OO|Z. Exactly the same slurry was
tested in both cases.the only difference being the size of the tank used. i{.rry
research loope employ relatively smaL1 tanks sirnl.lar in volume to the connected
plpework. fhe present results indicate that results froe these loops uay seriously
underest.imate the requlred pressure gradients. of course if the delivered
concentration is monitored at all velocities ssure eorrection for this effecE could
be applied. For mono-sized particles this correct.ion would be relatlvely easy to
determine but for a wide size distribution slurry such as thls orre it would be qulte
difficult.
2.3 St?bilisgd Cogl Slurries
There has been considerabLe interest recently i.n the concept of stabilised slurrles
whereby a proportion of fines is mixed r^rith coarse coal to form a stable, non-
settli.ng nixture able to be pumped under laminar flow conditlons. One such s1,u6y
tested (Coa1 O) had a top size of l-2 um with the size distribution shown in Fig. 2.
rts behaviour in two pipe sizes is shorrn in Fig. 5. rn the 100 nrn pipe at a
concentration of. 527" it exhibited larninar flow behavlour with deposition occurring
below 0.8 ms-l. Under static conditions it vas-cornpieiefy-staUfe. At a higher
concentration of 69% it showed no slgns of deposition even at extremely low velocities.
Both of these slurries were then tested in the 200 mn pipe vith the results indicated
vrith a dlagonal s1ash.1 Due to purlr limitations the maximum velocity attairag-le in
this pipe was 1,05 ms-'. At both concentrations at this velocity the 200 mm pipe
was half filled with a statiorary bed with only rhe top half flowing. Thus, in
spiLe of the stable, homogeneous behaviour observed ln the 100 mm pipe, especially at
the 69% concentration, such behaviour was not possible for this "1"riy-in the larger
pipe. The concept of stabilised flow, to be economically attractive, assumes thal
the slurry will behave homogeneously in all pipe sizes vith the pressure gradient at
any particular velgcity varying approximately inversely with pipe diametei. For
the above slurry such an assumption is not met. Howevlr it needs to be emphasized



that this particular coal was a very high ash coal wlth much of the mineral maEter
occurring as discreEe lumps. Thus the average denslty of the coarse lumps was around
2.0 kg/lltre. This is a rather unusual case and other coals may be more favourable
to stabilised operaEion.

3. TNTEGRATED PIPETINE.TRANSPoRTATTCII{.ANp CoAr CLEANTNG sysTE}r (IqT$CCS)

In Ehis system' coal is reduced to a size distribution suitable for the specific
appllcation and mi:ced with water and oi1 to produce a fine coal slurry (Figure 6).
This yields a different stable s1-urry which can have attractive pumplngchatacterisEics.

This operation relies on the oil and cbmminuted coal particles being hydrophobic
and so separating freely from the hydrophilic minerals. ft]. individual coal
particles form sma1l agglomerates with the olL. On transportation of this slurry
through Ehe pipellne the sma11 agglomerates change into lirger relatively strong
agg1omeratesvhichmaybeupto3-4mrrirrdiameier.Stotageaadb1endi.ngof
pipeline slurries is best handled in slurry ponds (Flgure zJ. Nelther duft pollution
nor oxidation which can occur with dry stockpiles can eventuate with pond stlrage
systems. Moreover, the water above the coal is free of coal and oi1.

. rhe coal is sirnply recovered from the ponds by purnping the slurry over a
devatering screen (Figure 8). The r.mderflow from the screen cat,rles the reject
mineral matter. It caa be puqed to tailings ponds where the flocculated mlneral
matter readily settles to give a clear layer of water. Ihe water can be used as
process water or recycled to the s1urry preparatLon area if necessary. Alternatively,
the re-iect mineral matter can be separated from the water ln a solid bowl centt{fugeor other suitabl-e equipment. Pilot tests using a solid bowl centrifuge have shor,rnthat in excess of 951l of the rrater eontained in the refuse slurry can be removed whilstproducing a readily handleable soliil cake

In contrast to conventional coal- preparatlon operations, the refuse eontains
virtually no coal natter. As an exarp1", oo* ranr coal that coatained. 502. mineral
matter (452 ash), yielded a product containing g to 102 mineral matter (7 to 9Z ash)
and a moisture of I to 102 after dewatering. Less than 12 of the original coal rnatter
was Lost in the refuse whereas conventional washing of this coal could result in
losses ot L5-2A% of the coal matrer

Different coals naturally will
distributions through the raw eoal
far, significant j.ncreases in yield

yield different results as the minerals and their
dif fer. I'or all cases that have been tested so
over conv€ntionar operati.oas have resulted.

Avariety of products can be made by the IPTACCS ptocess. ttbst often the produets
from trials have beel sua1l, nearsphericalagglomerates of fine coal- p"rti"i.".'-Th;-*
average diameter has been controLlecl fromrefr.rpto 5rra and ttre charali;;i;;i;; oi"at"
agglomerates have been variecl frcim wet and oiled to dry and cleoiled. Oatr.. p;;;";;-
can also be made. Such I?TACCS products typlcally contain 10 to 152 (by weigiit of coaeoil. Product ia this foro can be userl directly where the value of ttr" Li1 "i1 t"
recouped, for exarple as a feed for the preparatio.r of coal-oil rulxtures, 

"" . i.eato coal hydroliquefaction p1-ants or in applications where the improved siecific energyof the product (compared to that of the raw coal) and the increasetl "orf'yf.ia:"*compensate for the cost of the oil-.

, wet' oiled product that was made at the pilot plant has been coked uslng nornnal
charging practices in an oven at No. 5 Battery of the Newcastle steelworks. Thequality of coke from thls plpeline product ,." *t least as good as could be 

""trf.,,rueLri-th the same coal r*hen prepared krd coked under conventioaal conditions.
In cases where it is rmeconomical to leave the oil in the product, this oil canbe recovered and recycled. Several alternative oi1 recovery 

"y"t"* have been
developed and tested at the snaller ptioa prrot levels of operation. The particular
system used in the long term will depenil on the type of proiuct required 

"; ""ii-;;-tl::yp: of coal and the quality of the product agglorrerate. By varying the rype ofoil it is possible to reduce the residual oi1 levei to less thrn o.z to o.SZ" (LV
weight of coal)

A 12-15'tonne/hour demonstrati-on oi1 recevery unit is currently belng conurisstoned
and tested at the pilot/demonstration p1ant. Materlal produced from the Ji1 r..or"ryunit can be treatedfin such a manner tt retain the agglomerate structure, or
alEernatively a powdered material equivalent to typi;;l pulverised 

"or1-""rr-u. produced.



Ihe latter product is of particutrar interest in the power generatioo industry, where
boiler tube erosion and electrobtatic precipitator or baghouse problems arise from the
high proporEion of mi-neral maEter present in many of the coals currently in use.
The IPTACCS procesa is now being d.eveloped in conJunction r,rith a power generation
authority. A 30 torrne/ hour demonstrati.on plant is currefltly r:nder construction to
treat a relati.vely high ash coal.and feed the product to a 60 MW boiler.

When the product from the hydrocarbon recovery unit is retained in the form
of agglomeraEes it can be handled using convenEional operatlons or reslurried with
water and stored in ponds in a similar manner to the pipeline product shor.rn in
Figure 7. For export applications the use of ponds close to the port to blend and
store coal in this form under vatex coupled with reslurrying and pumping Eo sea-going
vessels vla a subnerged pipeline and slngle point mooring buoy is particularly
attractive. Ihe coal lrou1d be separated from the water oil board the ship afld the
water returned to the shore. tr'igure 9 illustrates this principle (Ref. 12).

As the cost of fuel lncreases, the economries of using larger buJ-k cargo ships
will becorne more attractive. For exaryIe typical freight charges of $16/tonne coal
frorn Sydney to Rotterdam in a 75 000 D{ilT shlp could be reduced to around $10/tonne
for a 200 000 DWT ship. The use of off-shore loading and unloading facilities
usi.ng slurries would make the use of these larger ships feasible. In additlon
loading and unloading rates of up to 12 000 tonnes per hour will be possible using
high capacity slurry pumps, thereby minimtsiog turnaround times.

4. TYPICAL PIPETINE BEHAVIOUR OT' OIL-AGGLOMEMTED SLI]RRIES

ooe of the uain aims of the piLot plant ls to investigate the concept of oil
aggloneratiqr for transporting, cleaning and cle-tratering of coal. Hence a major
portion of the pipeline research effort has been involved with agglomerated slufry
behavlour. Agglomerated slurries esseatlally consist of near spherical partleles of
deasity 1.2 to 1.25 kg/]-i-tre imrersed in a "vehlele'r portlon containing the liberated
mineral matter and water. ihis vehicle will generally possess non-Newtonian propert-
ies. A co4licatlng factor is the deformable nature of thi: agglomerdtes.

Fig. 10 shcms typical behaviour of fu11y formed L to 2 ilm agglorerates in a
100 r*m pipe. Agglornerates were produced from a high ash ioa1. The resultlng high
concentration of mineral matter in the vehicle portion resul-ted in pseudohomogeneou$
florr behavlour paral-le1ing the water line for this particular overall slurry density of,
1.1"1 kg/litre. The slurry was statically stabS.e but l-am:inar fLow was not possible,
depositi.on oecurring at l-.4 ms-I(Slurry 1).

Agglonerated slurry 2 is the same s1urry as ahve but at a higher density of
1.21 kg/lltre. ltris slurry was completely stable and laro-inar flow rarlthout depositlon
was possible dom to zero velocity. Comparison with Flg. 3 sho,rs that the turbulent
pressure gradient is some 40"1 Less than the fine coal 

"irrrry.
The third slurry of Fig. 10, agglomerates 3, is from a lower ash coal and rhe

low concentration of mineral matter in the vehicle portion provides 1ittIe support
for the aggl-omerates. Thus heterogeneous behawiour is evident.

The three slurries of Fig. 10 cover the ful1 spectrlm of behaviour from
completely homogeneous non-settling to heterogeneous. Sl-urries L ard 2 vere 6eerl
to in fact give a lower pressure gradient than the fine coal slurry. The behaviour
of any particular coal can now be predicted form the major parameters of oj-l
agglomeratioa and pipelining that have been researchecl ove:r the wide range of coal
types studied.

5. COMPARISON OF COAL PIPELINE OPfiONS

5.1 Relevant Parameters

As a basls for comparlson, the cleaning and ttansportation of a 3OZ ash (d.b.)
P'01uI coal over 200 km to a captlve pover sEaiion was considered. Four m1l1lor.tonnes
per a&num of L5Z ash (d.b.) coal- r^ras to be delivered to the power station burners as

"_dryl -300 micron pulverised fue1. It vas assumed that the convencional types of
slurries (fine coal, coarse and stabilised) would operate in conjunction wiiir a
conventional coal washery



5.2 Scale-up of Pressure Gradient

- !'or the present purposes it r.ras asslmed that the behaviour of the differentslurry types could be scaled up from Figures 3, 4 and 5. Tn parti.cular the 54"A
concenEration of Fig. 3, the ctal B r."i1t" of Fig.4 and the'iSi-i"""ia"-of-p1g. Swere used for the fine coal, the coarse and the stabilised slurries respectively.rn the case of the rprACCS option the slurry "h.rr;;;;i;"ti.on ro. a -300 micron,
502 slurry were used

With IPTACCS, the whole of the mlned coal vould be pumped since the rnineral
matter screening was to occur at the end of the pipeline. This means that vriththe TPTACCS option 4.85 million tonnes per annum would have r. b;-;;;p;jl- i"ir. z
summarises the scale-up results

Civen that the deslred final coal product is as a finely ground powdern the
data of rable 2 suggesr that flne grinding prior ro slurry pipfri,trrg^yi;i;;
coasiCerable benefits in terms of substantially reduced pumping por"i r"qriiemeatsia conparison to transport of the coal in a largely unground state. Clearly, these.
punping power data sug8est the fine coal and fpinCCS type slurries as being uost
favoured for the application in the case study. ta addttloa, the coarse cIal opgioascould be furttner discounted by dangers of pipe blockage and extreme pLpe wear rates.
5.3 IPTACCS and Fine Coal Options

In the IPTACCS mode the processi-ng route woulcl be comprised of the following
stages :

(i) Coal preparation in which the /+.85 Mta RoM coal woul-d be ground to -300micronandanapproximate1y50Zcoa1s1urrypteparei1.
(ii) Pipeline transportation comprisiag the 200 km pipeline and two prrnplng

stations.
(iii) Agglomeration and storage including sLurry storage and dewaterlng facilities' effecting the recovery of the low ash coai fraction from the waler and

dispersed minerals.
(1v) Oll.recovery in vhich the resldual oil 1eye1 is reduced to 0.2% on a drycoal basis and moisture content to approxlmateLy Z%.

The resultant product 1s a pulvetised fueL with 1ow moisture content suitablefor direct use in the power station burners wlthout further pulverisatloa. Based oncomplete recovery of the carbonaceous uaterial, as achieved iu testr.rsrk, the overallproduct yield for Ehe IPTACCS route in thj-s scheme is g2.5y.

Processing stages consid€red for the fine coal- mode are:
(i) Coal washery in which the 302 ash ROlt coaL is cleaned to 152 ash at someyield va1ue. yields berween 82.5 and 702 were considered f;r-;od;.i;;.

It should be noted that the first yield value is not normal-l-y po""ibl. i1
a convenlional tzashery and that 75% would represent a r"."orr.bi" value for
many Australlan coa1s.

(ii) Coal preparation and s1urry storage. In this stage the washed coal is wetground to -3 mn yieldlng a 502 coal slurry.
(iii) Pipeline transportation as in the IPTACCS case except that 4.0 Mta of coalis transported.
(iv) Dewatering in wh-ich the s1urry is centrlf,uged to ylekl a cake containing

approximateLy 20"1 water. CeoErates from the centrifuge are further
Ereated in clariflocculators yielding an underflow stirry containing
202 so1lds. Ihe centr{fuge cake is fed to rhe pulveriseis while thJflocculator underflow is ied directly to the boilers

(v) Pulverisation in which the -3 mm coal from the centrifuges is reduced to
-300 micron

(vi) Thermal drying of the pulverlsed coal is achieved by elevation.of the
primary air tempeaature through gas burners in the prirary "i. a.r.i=.

-The 
confiSu['ation of these two processing modes has been chosen to allow comparis-on ot the alternacives where run-of-mine feed and final product form and quality are



the same. rt is within the context of supply of steaming coal to po!.rer stations thatestablished coal s1urry ...i,""i"gv-o,"y r"'"o*p"r.a aii""!rv to IpTAccS o" rhi"";";i;.
IPIACCS technology is applicable to btth coking and steaming coals, depeadent onindividual coal characteristics, and to the production of handleab.le pe[etised or

The results of economi,c analysis of these two modes of coal s1urry processing
shGred a 9191t advantage favouri-ng the IPTACCS system even vtren the washery and IBIACCSproduct yields were held equal. As the conventllnal washety yietrd is deeteased to.moretyplcal values relative to the IPTACCS yield this advanrage i.r"r*"*"" stiii-i,rrtt!.r.

fn.terms of capital costs, neither option showed a clear relati-ve advantage.
The capiEal component for both plpeline optlons over the range of washery yields
consi.dered ranged berween g8 and bs.So/to.rn" of product. Alihougrr ii "t;"i; bu.rot.d
that bsth,eapital and operating eosts are highly dependent orr..=" specific factors
such as plant loeality and coal chatacteristics, comparative costs for alternative
processing schenes may be used to demonstrate the inirerent advAfltages of the IPTACCSsystem. The real advantage of IPTACCS is shown by reduced operatiig-c."a" i"-
eomparj.son to the fine coal process.

Even with the most favourable washery yield for the fine coal option, the
operat:ng cost fo" TPTACCS was approximat;li $3/t of proauct loqrer. 'rh; ;j;;
reasons for this teiluction in operating .osi are that the transportatj.on fuiction
also accomplishes beneficiation and obviates the need for a separate washeryinstalLation wlth its associated operatinB eosts and that the iewatering o"",rrawithin the agglomeration process, avoiding the use of centrifuges and clarifloccul-ators. 

_ 
rn the case where a typleal washeiy yiel-d is eonsiderei this rpiAaai-"ar*.,a"g.ls further increased, reduciog operating costs to approximatelv $5/t of ptoduct belororthe fiae coal option as relatively more iryined coal and hence a larger washery isrequired to deliver the same product tonnage as the rprAccs systeml

These cost advantages include oi1 recovery'costs based upon the preferred modecurrently under development for this appllcatton. Several options exist in the
ehoice of the method of oil- recovery some of which would lessea the cost ailvantages
guoted. 

_ 
Since these techniques are sti11 in rhe <1eve1opm""t-".rg.-.;;;; ;;t;"ior1s1y

some risk that the preferred method may not be ful1y realisable technlcally, It mayoot be appropriate it all cases, and pattlcularly tn the Australian context to useg4s fot. therraal ilrying of the pulverised eoal i.n the fine coal process. rn thls
event the cost of an alternative drying scheme would need to be ""t"tii"t"a. 

- -

6. CONCLUSIONS

The IPTACCS Joint Venture is actively involved in inwestigating all types of sfurrypipeline options and the 30 to 50 tonnes per hour pilot plant i..r il.r"""tie, Australia
al1ows these to be studied at a realistic scale. one of- the maln aims of the
current prograaoe ls the develo_pmenf, of the oi1 aggloneratton process and plpeloop
results have been presented for agglometate<l coal slurtles. Results have al-so beengiven for the more conventlonal, fine coal, coarse coal and stabilised slurrles. In
sone cases agglomerated slurries can have a more favourabLe hydraulic performance thanconventional fine coal slurries.

Many of the critical parameters associated with pipellne options have been
studied in the contexE of a 4 nrillion tonnes per annum, 200 km iong pipeline fordelivery of pulverised fue1. This has sho,,rn ihat rhe ipTACcs pro"J"" ;";-h;";
considerable advantages over conventional s1urry pipelines. MLeh of this advantage lsdue to the integrated nature of the IPTACCS process whereby neeessary operations
l-eading to dellvered pulverised fueL largely accomplish beneficiation.

In cases where the coal requires no beneficiation the oil- agglomeratlon andrecovery process may be attTactive in various applichtlons including hybrid systemsto de-water and upgrade ultra fine fractions of ihe pipelined coa1.- uxa*ple"-ro,rid
be the eentrates frou the centrifuges i.n a fine coa1, system and the "vehicle'! .poxt.ionof a stabilised slurry !

In situations where the full value of the oi1 can be recouped the TpTACCS optlonis very attractive. Examples of this are rhe use of the rprACCi produci ioi-"."i-oir
mixtures and coal hydroliquefaction feedstock
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Table 2

Type

Fine Coal

Coarse

Stabilised
IPTACCS

Pipe
Outside
Diarue te r

(nm) '

&06

356

356

457

Ve 1o ci ty
(rns* 1;

Pres sure
Gradient
(Pa m-1

100

950

500

90

P or^re r
Required

(M^I)

3.8
lN:;

15

4.3

1.8

4.5

1.9

1.8

:

a*G. ---t-
-F:

I

Fig. 1. 0vera11 View of the pilot plant Facility.
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STORAGE AND
BLENDING
PONDS

RECYCLE OIL
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COMBUSIION
APPLICATIONS

GASIFICAIION

Fig . 6. schematic diagram of the TPTACCS process
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Fig. 7. Product riotrg" ponds containing agglomerated coal and refuse mineral" matter
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Fig . I ( a) Product be ing dewatered

, :::.::Peline 
slu*Y over

Fig. B (b) Der,ratered product being discharged
from the product hopper to a truck
for transport to the Newcastle
Steelworks for coking trials.
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Fi&. 9. slurry storage and offshore loading terminal.
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