MADRES DE NEGRO

PONENCIA ANTE JUNTA PLANIFICACION
PLAN DE USOS DE TERRENOS
VISTAS EN ARECIBO, FRANCISCO “PACO” ABREU
2 DE FEBRERO DE 2015

Saludos de Madres de Negro:

La compareciente, sefiora Lucila Oliver Marqués, representa hoy a Madres de
Negro, en caracter provisional. Comparecemos ante este foro con el &nimo de
aportar las investigaciones y perpectivas que entendemos seran de mayor beneficio
al uso de los terreno en nuestra querida region de Arecibo.

Arecibo cuenta con el privilegio de tener agua en abundancia. Contamos con el
llano del Rio Grande de Arecibo, un sistema de acuiferos y un Cafio, las cuales son
areas inundables a teénor con nuestro conocimiento historico; a su vez recogido en
cada documento sobre el tema y en las agencias que manejan esa realidad, como
lo es el Federal Emergency Management Agency, FEMA.

Tanta agua tenemos que en una reunidn celebrada el 8 de noviembre de 2014, con
el Ingeniero Hector L. Quifiones, Director de Calidad Ambiental de la Autoridad de
Acueductos y Alcantarillados, nos enteramos que la toma que queda en
Cambalache le sirve agua hasta Caguas y Gurabo. Tambien nos informé que se
esta instalando una nueva toma que servira a Hatillo y sus barrios. Arecibo le suple
el agua a toda esa humanidad que se compone de dos terceras partes de la
poblacion de la isla grande. Madres de Negro calcula esa masa de gente en un
minimo de dos millones de personas.

Cuando hablamos del agua, nos referimos al bien mas importante que puede tener
un pueblo. Si el agua se nos contamina, perdemos todos. Pierde la agricultura que
no puede producir alimentos de calidad, ni desarrollar agricultura sustentable sin
tener que invertir en descontaminar. Pierden las industrias cuando sus productos
merman en calidad. Pierde el turismo cuando los turistas nos abandonan. Pierde el
gobierno cuando los hospitales no pueden prevenir enfermedades, cuando la nifiez
nace con problemas de salud. Perdemos capacidad de trabajo, dias de empleo, la
economia se descompone cuando la clase trabajadora se enferma mucho. El agua
tiene que tener un tema especial en este Plan de Usos de Terreno. Todo lo que
atente contra el agua tiene que ser sometido al analisis mas riguroso posible.

Este Plan de Usos de Terrenos denomina a Arecibo y su valle como rustico. Madres
de Negro sefiala que eso es un error. Es un valle agricola. Aparece en el Censo del
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2007 del United States Departmen of Agriculture, USDA, como un valle agricola. El
tercer valle en importancia en la isla.
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Cada afio el Valle de Arecibo produce alrededor de 33 millones de délares en bienes
agricolas. Esa produccion se genera desde diferentes fuentes y beneficia a mucha
gente, ya sea por medio de inyeccion econdmica, o de alimentos y agua. Arecibo
impacta a toda la isla por su produccion.

Seria un disparate cambiar esa produccion por un millén de dolares que pague una
patente municipal. Mas disparatado aun, seria cambiar esa produccion por una
tecnologia que tiene dudosa ejecucidon. Nos referimos a la incineracion.

Como Apendice de esta ponencia hemos incluido copias fieles y exactas de las
imagenes de un libro publicado en el medio cibernetico Google, en el que el autor
es el sefior Patrick Mahoney, duefio de Energy Answers Limited Limited Company y
admite que las cenizas de la incineracion y de “sus productos” son téxicos.

(https://books.google.com.pr/books?id= =VfFVSYGvs8MC&pg=PA201&Ipg=PA204&0ts=ho8EOSADLO&foc
us=viewport&dgq )

En ese libro, titulado Waste Minimization Practices, desde la pagina 196, el sefior
Mahoney admite que su tecnologia produce ceniza volatil toxica. Ese libro le sirvio
de base a una conferencia presentada ante el Gobernador de New York en 1989

para presentar a su compafiia de ese momento llamada Albany New York
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Separation Waste Energy Recovery System, por sus siglas, ANSWERS. Energy
Answers Limited Limited Company le ha hecho representaciones dolosas al
gobierno. Alega que la tecnologia para disponer de las cenizas es tan novedosa que
tiene que ser secreta. Que maneja toda la ceniza. Su libro expresa que esta
disefiada para manejar “una fraccion” de la ceniza de fondo. Con esa teoria
pretende manejar toda la ceniza que se produciria en Arecibo consistente en ceniza
volatil y ceniza de fondo.

Madres de Negro investigé la alegada tecnologia. Encontrd su Patente US 4917733.
Relacionada a la Patente US 4,715,763 y a la WO1996000365A. Lo unico secreto
que tiene esa tecnologia es que la Patente de los Estados Unidos US 4917733,
adscrita al sefior Patrick Mahoney, para manejar las cenizas toxicas esta expirada y
no existe la alegada tecnologia novedosa que alega. Si se lee las acciones legales
de la Patente, se encuentra que estd expirada y no renovada con ninguna otra.
Energy Answers pretende convertir la ceniza en blogues de cemento y concentrarla
en algun punto de la isla, junto a una entidad de nombre LSC Environmental; o
disponer de ellas en nuestros vertederos sabiendo que sus filtros contienen ceniza
toxica y nuestros vertederos no estan preparados para ceniza toxica. Sus acciones
son dolosas porque su Patente expresa en su descripcion detallada que para poder
procesar la ceniza requiere de cal. La pregunta inmediata que surge es si los
mogotes de la isla se le entregaran a Energy Answers para que utilice su cal. En
otras palabras, si le entregaremos nuestro sistema del carso para que dispongan de
él, y con él de nuestra belleza escénica, capacidad pluvial, capacidad de recarga de
los acuiferos, las actividades econdmicas que se derivan de ellas, la sustentabilidad
agricola, etc.

Otra vez Arecibo estaria impactando a la isla. Esta vez, en vez de con agua,
alimentos, y dinero, como lo refleja el Censo Agricola del 2007, seria con un
promedio 1575 toneladas diarias de gases y alrededor de 525 toneladas diarias de
cenizas y la devastacion de la zona del carso.

La toma de agua del super tubo queda a menos de tres kildmetros de donde
pretende autorizarse el incinerador. Segun la Sociedad Britdnica de Medicina
Ecoldgica, los vientos del incinerador impactan directamente hasta 20 millas a favor
del viento. Energy Answers va a impactar desde Quebradillas, por via aérea; hasta
Gurabo por via del agua y toda la zona del carso nortefio por via de sus
necesidades de alcalinizar su engendro toxico. Ciertamente, esa es una realidad
que este Plan de Usos de Terrenos no puede ignorar. Se anejan copias fieles y
exactas de las imagenes del libro y las patentes, segin copiadas de internet.

Atentaw \
Lucila ;liver Marqueés ’
Portavoz interina
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tarm and queantines found i bypical household produicts. cin pose bealth theeats iDahaied
absarbed, o ingested by humians o wildhle Therefore, t svoid simply exchanpng the
bieeseiis of unproper landhiting lor the potential bazards el wiste combustien, proper ireal-
avent and desposal of bottam ash and fy ash wamperative

Prefinenary shadies b ve denermuned thel posi-combsiin processsag 1o remove fermous
aetals. nonferrous merls, and oversaze [nictin of the belion ash st yigdsa prodos
aunilar i physl and steugtural propeemcs to convetions! aggrogiies [ i3]

Enesgy Answers Corpuratoa (EACY has underiaken an enustive rsseaich and deves
apiment prograts fu assess the feasibehiy and possible envimamensal el of using &
selecied fraction of the bottem ash siream (ereafier catied Boaler Agpregane”) from PRI
fired boslers gs an apgregat: substiture, in conjunction with ceveling the forous and non:
ferrmes metals. The reseanch program sas mitated by EAC of Alsany, NY. with the Sate
Univeraity of New York (SUNY] Collepe of Eavironmental Seience and Forestey. Smuk:
and Mahoney, BC. und Renssedaer Polviechnic Instrtute, The purpose of she research piu-
2ran % 1o devebop more detatied data on the charseteristes of Hoter Agpregate® and con-
creti products made from Boiler Aggregate®™ dunng cxposure fo ran dnd weatherng
preposed applications. Such date will be usedd 1o markel Boiler Agurepaie® oy wses that
pase linske visk 10 human pr environmental health and safety. therehy allevinting pressure
on limited fandfli capagite. Other research effoets that focused un zhe e of ash residues
are not specihoally selated to EACS miended ases

Recent Ireratuee conciudes that fly sth consstontly eviniuss Bazasioos charsctenistics,
while batiom ash dots nel {4- 7] Besmuse Lhe ssue of loncaly o Bkely 1o delerming 1f and
prusucts muadte from Boiles Aggresane® will be accepiable to the pubilic, it & mmperative o
the litue of ash ubizanmm/dsnmmation flons o keep bowom ash s from iy ash

Procedure

The “third generation” PRF approach (o waste disposal, implemenisd by BAC s dovel-
aper of the SEMASS Waste-t-Eaergy Project in Southenstern M4 (under constnuctiond, s
a0t i sees 1o optimeze recovery of usable materals and minimize the envisonments:
wenpsacts of subsequent wase Tratment imd disposal. EACs ualation stratepies seflect
polscies Geiag iiopted by municaalities e mdustries aeross (e contyy 18] These siml-
oS an

11 Tt rodure widie gencrabion,

123 fo recpcle and nhude wherever passahle,

{3 b cummbust i recover engigy where possible, and
] 10 landBll only as o last ssord

A bisel ceserigtion of the veaste combustion techaologs and botien ash testing progras
follues. Refuse s processed o remute feeious mels: befure shieddmg, which produces ¢
homopencous PRE with & reduced particle size and inetcased igher hesting valug, PRY
Fovilivies effer preater epportisiny for manerials recovery and revecliog, and prodoce 4 bt
tom ash that is mose pranular and cleancr. and lends sl so farther separation and the
recavery of readily marketable mewls a5 wel) 25 an agprogate material {2 Figsre | 5o
schematic of the EAL bonom ask processing ovetittion. Nonrccovessble wasies, bulls
mumicpgl and hght commercial, are burned t penerate energy. aad the 7etidual sation
ash and fly 438 streams may be processed and wiilized 1o the exten: possible. Frachoms of
the ash strean thai are not useable, mains Ieger this oversize clinkes and My ash. which
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midy comlEin Ckcesseye affiounts of reguiated metals and orpapics, will be stabskized and
fandflled unil appropriate uses are found.

Sesiree of Ak Adareraals

Botiodmn #sh is obnained from the City of Albany, which is respongible for the dispositien
of ali ash {bottom and fAy) produced ar the Mew York State DOffice of Genernf Services
LNY BCGES) Boiler Facility on Sheridan Avenue in albany {part of the ANSWERS Projecsh
ANSWERS serves [3 communinaes in lhe Capital Disteict receiving residentind snd com-
mmercinl waske.

Borrme Axfr Seorpliog

Bottoem ath is spmpled on o daily besis throughou! the course of 8 vear. Sampding s done
moa mandom manner as prescnbed by ASTS Praciee for Mmplzs:g Appregates (01 TA)
ARTH Practice for Random Sampling of Constructos Materigls (0 3663 and ASTH Ree-
ammeded Praclive fer Probabdlity Sampling of dMawerals ¢F 505715 Together, these stin.
dards cnsure thal sampsling o perfofmed in & random manner and in great spougs gudn-
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sities o provide acceptable gualisy and guantities of datd o determine the siaustical
significance of 1he resuits. Daily samples are composized over two J-week periods sach

over thil perod. Ope complete analysis i done on sach wo-week composile W geoemie
snouph data for o o statistcal aealvels,

Ench month for s vear, samphing procesds as deserbed ahove Battnm ash compnsned
evary Lwir wesks i labeied and siored o the event thal subseguent lesting indicates o neod
for turther Lesting of prodects manefoured with Booder Aggregaie® frons a sgeecific onm-
Teating poriod.

Brutowm Ak Provemsing

Boiler Aggrega1e® js produced with a pilo-seale svsiem assembled within ke City af
Albany's AMNSWERS Waste Processing Faciliny on Rapp Road. Proccssing invaolves mag.
nexc romoval of mesals and oversize meterial, leaving the ~ ¥in. §12. T-mm) paricle feac-
tiog, which we refer Lo 8s Boiler Apgregaie®. Figure | provides a descriprion of the proc-
EEALTIE BYSTEm.

Owver %3% of the matcrials produced are considored readily markeiable, and products
produced in Lhe subssquent operation of the fuility have besn successfully used in man-
uigcturing concrote prodduces. Both ferrous and mixed nonforrous scrap have heon sold
under contract, documentimg the suceess of EAC's separation spproach in producing mar-
ketable recveled materiais,

Specific progeet tasks ociude (1) the production, sampling, and testing of the Boibor
AgprepEre™ gver 4 full vear 1o assess The vamababily of 3ts physicn) and chemical chamcbor-
sslics. (23 & simulspign of stockpibing and siorage of Bodber Appreeale® o delermine it
polentl envirenmenial mmpacts, {3) the produeciion of conomete products made from
Bodier Agpregnie® for performance and environmentul tesiing. and (4) an assessment of the
swikihility of Bosler Aggregane® for s proposed utes based on environmenial, handiing
hoaith, and safeiy cnieeia Mothods of stabilizang the remaining iy ash stream are abso
undeT anveRHERTI0n,

Heioen Ash, Aggregare. and Product Tening

Botiom ash. Boiler Apgregare®, and Boiler Aggrepne® products are 1esied oo @ regubar
basis for mager constiteents such as silioon (Si), Bluminum (Al), iran {Fol, carbon (Ca),
sodium {Na), porassium (E), phosphorus {P), and sulfur {8), 18 eeecals, including siiver
(AR aluminum (Al), arsenic (As), barium (Ba), berylium (Be, cadmium (Cd), cobal { ),
chromium [Crl. copper (Cu). mercury {Hg), manganese [Mak nickle (Ni), Jead (Ph), tin
$8b), selenium (%) magnesivm (migh, vapedivm 0V sdluriom (TL boron (B, and zine
(&m), and select prioenty pollants, Toxin, furan, and poiychlorinaied bphenyl {PCBY
[scTeen t iosE: are Tun one ime per month on the compoessted botiom ash and a3 tandom
smiervils gn prodast leschate, unless peeliminary resalis indisase the need for closer mon-
ionmg Samples for full FCDDYPCDE tesis are mken acoording tn Resource Conservation
and Recovery Aot (ROURAY Methed 3280 and sen) to 2 gualibed ouside libomory for
westng following approved chain of custody procedures,

Frivsicnl characterestics thal are monitored inciude

(1) graim skee distribution,
L2b mwisisiure Contedl,
13} density amd specific gravity,
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(4] canon exchanee capacity,

(5] porcentage consbiiucsl malomils,
(f1 cormpactibilay, and

[T} prrocmtagre rmetals

Tess are performed vwice monthly to deermine the variation io boeliom ash charaolenstics
orveer The vear as 8 function of scasonal vanation i the soded wasoe snput stream. Evsnded,
apen-pale stocags of the Boiler Aggrepaie® ss being studied 1o determane the noware of the
icachnie generated as 2 resuls of ipcsdent ranfail, G-m (20 8 lengihe of 46-cm [ §-in 1 diam-
cler plastic pipe are used 1o simulate & worsi-case sconans nowhich all modent progip-
tanon pereolates through the pile instead of running off the pile. Test columns are saturated
with distilled swaier, then irrigased with approxsmately | mivear rainfall 3 pH = 4 Leach-
e peneried 15 codlecied and analyred for oeganies. enosghnes, andd pathogens foend n
thie bottom ash during prefiminary bulk snadves, identdfication and guantification 15 done
by gas chromatography/mass specirometry and stome absorplion  speclometrs as
descmbed in the section on gualey avrseenoe ged gualfiil conird which fofloes shorty

Proghws Testang Progeain

Froducis were manubaciured from Boier Aggregare® composited durng the first month,
and were subgected 1o the full range of envaironmental aod strucisral iesting deseribed
hebow 1T date gathered during subseguenl homopenety 10515 indicaies that the chem sl
ard phyvsacal properies of the bousm ash vary significantly from moath e monih, more
products will be manufaciered from:

(11 bawches from the manth showsng the highest leaching potennal, and the meonth
showing the lowest leaching potental, and

(21 boiches from the month showing the highest concreie sirength potentind (10 s detes-
mined from resulis of the gradation and Californas Bearing Ratio fCBR wsis and oshies
test resulis, of appropriate), ard from she month showing fhe lowes) concecle strengtl
porentiak.

Birwks, oylinders, and other structurn] prociects also underge lenching pential desds as
weil as simulated weathering tosts Fregwesthaw cycles am inoorperied according o
ASTM stulprd pracuees w determine i more chemicals are released aller fressesthaw
Weatherning periods of three mathis, 405 months, ane vear, twn years, five woars en YEFE,
and fwenty years gre simulaied by varying the Bow through the products 10 comespond
with the volmme of sroumulaied minfall for esch weathering peringd, with comesponding
numbers nf freeseflhaw cycies,

Quality Assa anceQDualiny Conrrol (G400

Al west procedures Follow protocals specified in ihe ASTS 1986 Books of sEnclards
Standped Mevhods foe the Examination of Water gngd Wasrewarer, LBk e, EFA !iie,;fwm'
e Cherienl Araivias of Water and Waster, and E94 Test Methods ey Eveliateng Solid
Hane Fhysical/Chesical Morhods S8-B4p.
Desiiled guality assurancesquality controd procedwres for chemical atiabysis are ol ped
i tne seferences given shove, and include the followang:

11) sgupment calibrmion ssing prepared siandard solutions belse PVETY Tesl L,
12} secandary wdenithcasion procedures fo support or disprove ol fimii nEs,
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1A preparation and clean-up wehnigees ¢ proevent sample or cguipmenl coniaming-
Liaela, fdue

43 the wsr of spiked samples of known concenirasions during sest rons o check resalis
and dereemine the sciual percend recovery based on established gualivy conired cniteria for
each subsiance.

Al apzroprisgce DA 0K procedures gre Followsd (o ensure accuraie and precise resylis

Besubts and INRsrassion

Tretial resudis peneraied durng the course of EACS ongderm lesting progeam suppart
the use o Boiles Agpregsle™ a5 an aggregaie subsiimets i many applicabons. Dt from the
spen-galy Slogape srmaldbon Seggests (k8 Bosher Apggregane® stockiuled outside and
exposed o okt ram at pH 4 produces a l=achate witk scgligible levels of beavy meals of
coRceTn (AT, BEtes, cldrsiaes, cftroandum, lead, saorcofy, selerous. amd Sebwert
Table | provades the relevant das,

The nsteal vesults of rescare boon dly ash siabilisonon using comemt kile doest a3 1he selud-
thymmg ageni show tho it es possinie o contain hagh levels of mcials such as lead and cad-
e withio a weak concrewe marix [ ] (Tables 2 and 3 provide the supporting daa. i
Fituee v ash research offorns will focus on comereie additives ot enhanoes she memal bing-
iy pEGperics of concrele.

Fesearch done independently By AvS Niro Anomizer on residues from sprey dryer
atmorpron unsts alse suppart the wse of fime and coment as contaimment media [/ EP
Towicity 181 results for 2 rvpical sampie of bottorm ash and By ash fram the ANSWERS
Tacility is presented in Table 4,

However, theiv gre many reguldtory, institutioosl, sod bogistcal Barries o sacl FRIEETR I
1ang and scemmangly simple waste reduciion siategics. While the st of solid and nazarsd-
Gus waske jegislalion may emphasize wasie minimization, ambigeities in the repuianons
save undermuned e acteal mtend, Lsus Creating an environment of confusion and -
cisiveness for the ireprment and disposal of bottom ash and flv ash fross (oSOERCE ECoVEry
faciiilies

TABLE I --Upen pide sinnage smalaiion eesiass of sraylaies st o bolier aERriEa et M g
rarmiall gl 4,

Material 1 zad hramiaum acrni e Rilver EESTH Fins
Input
Baotier agereestc® mptke IWHLS el 0 b < {1432 500
Leachan
Hanlber apgrogatc®. mpsl
Wt J4 o4 PR 1S 173 ERETIE
ek 2 RN it < 14k 2 143 {51115
Wk M : o (k1] K i
Wgwie 17 HHE3 A I
Wopzk ld AR 02l
Melegi 15 =Tl 4 AR
Werpic 1t 34 e
ok 17 =0 4 T4k
Wepck 1K

DS 142

Paespd: All TeBlbs wene gerseralen by melhods omtlined i A sscmment ol The LG liraton ol Ash
Aparcpals Denved from Processed Heduse Foel Bomom dah
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16.4% muliion m' {381 mitlion &%) of landfill space, & commadity that a5 BecOMing Scarcs.
[F the 1w streams B teeated sepazately, e potential for recyciing the Boilam ash stream
would decreass kadfll capneity requaremients by almost 133 malhon m' (400 aullion @),
and lcave 2 smaller guancty of mawra! that would reguite 8 more costly fisption ‘siabali-
tation pracess before ulumale disposal. The implicavions for disposs capaciny ame
fapaificant

As maore and more munscipabities and industries LR 1@ resource fEcovery as the wasie
disposal methad of choee, the amowent of ash generated wall incresse dramancally. D
makes BHE sense 1o mmpose stnet and costly emissien contmls on combastion facdines
and then gnore viahle means of preventing residue dispersal afier disposat.

Stabnlivationsohdibesnen techpologies under consigderation for My ash treatment and
desposal nclude molien giass destruchon and conlisament, pobymer contanmeni, and
cement and other pozeolan contsinment mageices, Ongoang resparch toward 8 methad of
fizanon that combines flv ash wigh other materials. and containment moa sizble cement
matersal block has shown grean promise beee and m Ewrope (7], The separate treavment of
bottom zsh and ly ash probably enhances the potental for develpping reuses for by ash as
well,

Ash crspiial has become a maor rallying paasit Jor opponents of wasle-to-enomgy devel-
opment. Therefore, it is reasonable to sssume that the developmens of alemanves 1o the
Tand disposal of residues may ehicit mose supgeor for fesourcs fegovery as a viable disposal
vmpeoperly designed and operated Sndflls will be closed. and prevest the recureence of
epsodes hike the “garbargs.”

Seiennsts and epvironmenizhses a: EAC and clsewhere beliowve that the bollem ash
SCEEAm i3 modr appropriaiely wibzod preducdvely than as & diluent for the more hagzard-
aus fly ash stream.

Eeferences

(1 Mshones Patnck Fowsimeny proseniod befose the Mew York Slaic Legise bve Commmsson on
Kol Wasie, May, 1956

2] Domaclly, 1 R, Jons, E, Maboncy, F.FL & Yablc Approsch o MAW Yedume Eeodocticn,”

- Aoference an Solad Waste Management and Matcnals Pobiey, New Yark. Mow Yook, Feb, 1987

{_J’] Mahoney, P F_"Thene's Uid on Thet There Ash'™ ety e April 195

[4] Loross b Walsh, Poasnd O'Leary, P Renidue Thaposal Frion Wasie-lo=Encrgy Facihiio,”™ Waee
Age May, 1HET

{i] Ash Ressdur Charctenzation Stody, Mew York Saee Depamaent of Envsonmentsl onserva-
tinm, fuly, JHET ’

(6} Chesmer. W, Cndlime. B, and Fesimper, T, 7' The Charactenization of incinemor Resdur i the
Cry of Mew Yark.” | 2th Bicnna) ¢ eoference Sonnsersd by ASME Sahid Wasae Peocessing Dia-
sae, Denver, 0, Juae, FREE6.

[ 7] Bpcthel. F. Schocpeskoetier, ¥, Girege, R and Park, K. "Freation af Incineaton Residues,” Fonal
Reporl Marioe Scwnte Research Center, Saate Universty of Mew York, Augus |94

(8] "Dl Mew York Stale Soled Wame Maragement Plan. ' Fepart froen sk New Yok Sine Deparn-
el of Egvarenmsntal Conservation, Albany, MY, Dec. 1958,

%1 "Waste Age Belwss 1w Encrgy Quede™, page 157, ¥ anic Age. November {986,



%ﬁ% hitps:/ books.google.com.prbacks o= RS ,;__i""“_ Hazardous and .

Yiew Favorites  Tools  Help

STP1D43-FiAug 1888

ey

904 Search

salis
s Author Index
10
B M
a5y
Bandy, John T, -4 Mahorey, Banek F. 196204
Bartes. Edward R, 123142 Marun, Jobu F., 163-170
Rerry, Jeanslic B | 2537 MeCanthy, leremish [, i-1%
Blasdel John B 1108 Mutlen, Jovelyn F, 191-104
Renens Brady, Bi L. Jr,, 60102
. . 0-p
e revigw b
Oldenburg, Kirsien U, 41-40
Crotres, Mibur £, 13-28 Pangazo, Nichalas, 13-79
. ) Defouw, Thoznas H, 143-145 Parrish, Jim, 123-142
- and industrial Solid Donaiue, Bernard A 30-102 Pomesteas, Kangy M., 7-16
imization Practices, Drabda, Marvdn, #-61 .
F-G
- Rubmar, Matmud A, 80-102
Freeman, Harrs, 45-41 Rexch, Michac] E., 82420
Frick. John H., editor, L4 Rissrman, Edwin, $8-61
Bl 4 Gardner, Rebert 1., 17-28 Roeek. Douglas R, 7579

Grosseman, Ermst [0, 163-170 81
Ciin, James A, 8102
sogie Play Savge, Mary 1, 1154122
' H-J Speadi, . X, 172
Stessel, Richard L, 1534181
Hirschaorm, Jocl 8., 41-d6 Statsman, Mack [ 63-170
Hoegler, Junet M,, 172-188 Sylvenirs, Paul, 4861
Homan, Fraoklin 3, 2%-37 Tarrer, Arthor B, 86402, 123-142
Joahi, Surendea B, 85102
V-7
K

Godoy, Franco £, 1312

Raminsks, Jue, 123-142
kang, §. H., 123-142

Kaio, T. Ray. 11-2
Keenee, Tim C, 108-512
Kieffer, Richard ], 19193

Yerdegan, Bany, 143-144
Zixch, Roger, 143149



MADRES DE NEGRO

seogle.com ¢

File fdt s Faventes Tecls  Help

st French

System for manufacturing ash products and
energy from refuse waste

ABSTRACT

The present invention provides a system of manuiachusing energy and ash
products om solid waste The system includes apparatus for receiving solid
wiste for processing (200] apparatus for shiredding the received solid wasts

apparatus for remaoving fesrous material from the shreddad solid waste
{400 to create processed reiuse fuel {PRF } and apparatus for effictently
combusting the PRE 6001 A conveyor ransiers the PRF io the combusting
apparatus OUD) such that 2 density of the PRT i3 aiways contolled for

confi nu-prebl tic flow. App: for recovering residus combustion
pariculate (656; fram the cambustion residual gases and for racovenng solid

ash sasidua (767) prov

fram the sohd ash residue

vides the svstem with the abiify to generate steam and electrical energy. and lo recover for reuse and recycliag valuable materials {700 056}

~
Publication number WO1HIB080365 A1
Publication rype Application
Application number PCTAIS1994/007 110
Publication date Jan 4, 1995
Filing date dun 231994
Priority date 7} Jun 22, 1994
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Classitizationa {31} Legal Evenls 2
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DESCRIPTION

afain errazs:

BYSTEA: FOR MANUFACTURING ASH PRCGDUCTS AND ENERGY FROM
REFUSE WASTE

BACKGHOQUND GF THE INVENTION

The present invention relates to a method and system for the recovery of
tesources from solid wasie by efficient and envirenmentally sound combustion
the production of eneryy in the foim of steam and elechicly the ceaning of
combustion gases ta remove i € bi-praducts

and e manulaclure of high quality ash protucts which car be separated into

vaidabie reusable compenants

itis & god of

- invention to provide a melhod of recovadng iesources by
combusting solid waste as a means of manufactunng energy and ash, which
wilk minimize: or eliminate various problems and inefliciencies normally
expeneaced in other methads used fer the combustion of waste

Itis another goal of the invention to manuiacture from solid wasie combustion
ash. an aygregale pred wlich confains minfmurm amounls of combustible
s that valuable mate: 1 e ity suparalad from the

amd metal m,

ash fer recycling andior reuse

ftis also a purpuse of this invenlion 1o provide means for stredding solid waste
A single shredding stage that s followad by magnelic separalion of lamous
melals in order to create a processed cefusa fvel (PRF ; that is capable of being
burned ‘in-suspension” in a watenwall suiler. 1t is another purpese of the present
inventian 1o provide a dry botlom ash removal system capabils of handing ash
generated and providing it in free flowing ferm for processing without the

WHAT IS CLAIMED 1S:

1. A syslem lor manufaciuring energy and ash progucts from solid waste.
comprising: a solld waste receiving station for receiving solid waste: a solid
waste shradding for i lid waste from said
received wasle; apparatus for removing ferrous malerial from said
shredded solid waste to generate processed sefuse fuel {PRF; ; a fumace
system for combusling said PRF to generate steam and ash products; and
apparalus for transferring said solid waste between each of said station
and apparalus. and said PRF through said fumace svstem such that a flow
density of said waste and said PRF is decreased.

2. The syslem as defined by claim 1, further comprising: a fumace exhaust
pollution control system. wherein said pollution condrol system capiures
pariiculale matter and neulralizes acid gases generated duing combustion
and prasent within furnace exhaus! gases

3. The system as defined by claim 2, wherein said fumace exhaust
poliution control system includes means for removing NO, formed and

present in said exhaust gasess

4. The system defined according to claim 1, whersin said receiving station

comprises: at least one of a collection truck discharge area, a trailer

discharge area. and a rail car lransfer apparatus that includes a railcar

discharge area; and an erea lor sloring discharged solid waste. 5. The

system defined according to claim 1, wherein said apparatus for

transferring said solid waste between said station and said shredding 2

e e et e Crb b e a e el S L
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aaditinn of water except for dust control

It is ancther purgose of this invsntion 1o provide an improved methed for maving

wasta tor processing

His ver anctl
botiom ash in order 1o iacilitale the neutralization and stabilzation of heavy

21 prypose of the invenlio keep the fiy ash separate fiom boiler

metals contained ineiein and o provide ao epportoriy tor the tecovery and

se of he neutralized and stabilized fiv ash

As a net result of these purposes, it is the intent of this invention Lo recover as
much energy and raus able matedal fror wasie as is practical and Lo approach
oo disposal tequiements

SUMMARY OF THL INVENTION

Thuss ano olber purposes goals and objectives are achieved in the present
nvention with a svstem for manufacturiog enciqy and ast products from solid
waste. The system: includes a station for receiving solid waste for processing
and separaling oul a portion of soid waste m which cannol be shredded and
processed. Examples of non- processable wastes are bulky items, stdngy

Hems appiiances. stc The nea-processable porion of the waste is disposad of
in & propedy gesigred and permitted andfiE Alse induded in the invention is
apparatys for removing ferous matenal from the shredded solid waste to create
processed refuse fuel (PRF) . apparalus for delivering the PRF directly to the

) PRE from siorage

furnace sytem of 10 Blorage, and apparatus ior ratrievi
d feeding e PRE as peeded into the furnace system

Apparalus ior siorage andior ieeding wansters the processad refuse luei (PRE}

in A manner such thal @ density of ihe processad refuse fuel is always

controlied for conticuous nen-problematic fiow Apparatus for ireatment of

APPETHIUS WICIUES 31 T S1 A WIST I SO0 TOIVEYUl . IIg SECeny
conveyor operaling at a higher rate of speed than the first conveyor such
that the depth of solid waste transferred from the first ta the second
canveyor is reduced

6. The system defined according to claim 1, wherein said solid waste
shreddling apparalus may inciude at lsast ona hammermil-iype shredder

7. The system defined according fo claim 1. wherein said apparatus for
removing ferrous matesial includes an electromagnet positioned proximate
to the flow of said shredded refuse wasie whereby said eleciromagnet
attracts and recovers a substantial portion of lerrous matesial from ihe flow
of said shradded solid veaste

8. The system defined according to claim 7, wherein said apparatus for
wransferdng mncludes at laast lwo conveyors in series for transtersing
shredded waste batween sald apparatus for shredding and said apparatus
fof removing ferrous materiais

9. The system delined according lo claim 8. wherein said al leas! two
conveyors operate st difierent speeds and difierent feed directions to
accommodale site

u specific neads and to reduce the flow density while maintaining 2
controlied flow volume of said solid waste

10 The system defined according to chaim 8, wherein sald apparatus for
transferring includes atieast a third canveyor for transfering said removed
ferrous material from said apparatus for remeving ferrous malerial to said
bulk ferrous storage means. 11, The system defined according to claim 10
whetgin said apparatus for transferring includes at least a fourth conveyor
for lransierring said PRF from said apparatus for removing ferrous material

File Edit ¥iew Favorites Took Help

Apparatus for sicrage andior feeding transfers the processed refuse fusl {PRF)
i g manner such that a densily of the processed refuse fuel is always

L ic fiowe, Apparatus for reatment of
reswduat gases created from the burning of solid waste is included The

o Cob G fot o

treatment :nciuces, bul is not necessarily imited (o, nowiralizabon of scid gases.
caphre of particulate matter, reduction of N4, and mercury removal

The sofid waste receiving stafion can include provisions for the receipt of waste
from all or some of collection vehicles. transier irailers. radcars and barges. if
provision is made for recent of waste @ railears, ihe facility wilt inelude
eguipment and apparatus for removal of raficar covers, if any. and equipment
tor the remaval of the waste om the railcar. One device which can be used lor
this fast purpose is a Rotary Dumper

The solid waste shredding apparatus inciudes 3 hammermill-type shredder
having a vertical or a horizontal main shaft. The shredde is 2quipped with an
explosion suppression systans which activates when s expiosion has begur i
arder to quench ihe expiosion befare it izaches full force A further method of
avoiding explosi d the
shuedder Upen identlication of & volatile gas level sporoacking fie explosion

s is fo provide gas monitoring devices inside and bayor

point the sensors will cause an increase in the air flow thiough the shredder
and siow down or slop the wasie feed 1o the shredder. Apparatus for removing
fenouy material inciudes an sleciomagnel pusilioned proximate o the
shvedded waste flow, preferably utiizing a multi-stage overhead, hockey- stick
shaped electromagnet

PRE car be led dirgelly 10 the combustion System by meons of a belt copveyor
feeding onlo a malal propnotacy "Conveyor Systom lor Shredded Sokd Waste
Material * The cenveyor system is disclosed in U S Patent No 1937 083

meotporated hesin by relerence However, other systems for e distibution of

TGS TS T S E TOF BTG

UG AT T ST
buik ferrous storage means. 11. The system defined according to claim $0,
wherein said apparatus for transferring includes at least a fourth conveyor
{at transferring said PRE rom said apparatus for removing ferrous material
to said futnace system. sald founh conveyor aperating at a speed that
reduces and conteols the flow density of said PRF,

12. The system definad according to claiin 11, wherein said fourth
conveyor apparatus includes a mechanism that provides for storage of
excess PRF and feeds a metered quantity of said PRF to said feeder
syslem.

13 The system defined according to ciaim 12. wherein said mechanism for
storage includes. a conveying system for leeding PRF to multiple storage
bins and transportaling excess PRF thereat for future use where said
multiple storage bins are located proximate lo the feed chutes through
which the PRF is inlroduced into the furnace

14 The system defined according to ciaim 13, wherein said mechanism
inciudes multipie vibraling feeder conveyors, mulliple furnace feed chutes.
and means for agitating said storage bins in arder to induca PRF thersin to
be shaken out onlo a feeder conveyor ta carry the PRF 1o the fumace feed
chutes

15. The system defined accerding to claim 14, wherein said mechanism for
storage includes a fifth conveyor for removing and transferring the PRF 1o
an auxiliary storage area for Iater use

16. The system defined according o claim 1. wheren said furnace system
includes at least one boiler into which sald processad refused fuel is input
for cambusting. 17. The system as defined according to claim 15, wharein
sald al leasl one boiler. comprises: a furnace, a furnace fuel input conduil

IE v
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R0 8 metal propnetary “Conveyor Svstem far Siredded Solid Waste
in WS Patent Mo 4957 031

n by reierence However. oliver sysiems ler the distibution of

Materal * The conveyar system is disclos
ncorporated h
PRE inte mulkiple sorge storage bins may be substiuisd ther
PRF can be fed to the PRF Storage ares for subseguent isading to the boiier

¢ Altemativaly

jeed syslem

The buiter feed

ean inclutdes suge slorage bins cluse 1o e boller faed

controliable fiow of PRF onte vanabie speed
into the boiler feed chules. The Loidws are each

chute io provide 2 reliabl
conveyels which leed PF

Bited it suiiphe feed clisies. one surge sterage bin and poe variable speed
conveyor are reguired for each leed chute Each bedler includes a beiier
combustion zone fursace) proximate o said el leed chule snd horizomal
itioned at the botiom of the futnece

Inetat tavelling yrate g

Dugtwors finm the exnaust of the boiler gas outlel carnes the exhaust gases fe
an acid gas neutralzalion system which Can be a spray driei absorber or other
i of alternate euij for the
neutrafization of acids Upon exiting the spray diier the now neulralized
exhaust gases are pzssed through an eleclostatic precipitater of a fabric fiter

technology available from

{haghuuae; for capture of ght pariiculate {fiy ash)
preheater hoppers Iocated in the boiler hiouse fly ash from the acid gas contrel

v ash from the air

eguipmant hoppers and fly ash from the pariculate removal equipment
noppers {5 collecied in zithes a pneumatic of mechanical conveyor system and
stored in & silo As the silo becomes full the fiy ash is discharged through a
pugniil to which is added stabifization matesials for the locking in of heavy
metals The fiy ash stabBization process is discloserd in LLS. Pateni No
4.517.733 incorporated herein by refarence The stabilized fiy ash is then
discharged into vehicles ter removal from the site.

16 The system defined accarding to claim 1. wherein said furnace system
inciudes al least one boiler inic which said processed refused fuel is input
for combusting. 17. The system as deflned according to claim 15 wharsin
sald at least one bailer. comprises: 2 furnace: a furnace fual input conduit
ior inputting PRF to sald furnace. a lraveling grate within said furnace. 2
combustion zone abova said travelling grate. a funace combustion al
intake conduil: a furnace combustion gas exhaust conduit; a furnace water
intake conduit in fluid communication with a piurality of tubes which
comprise lhe walls of said furnace, the superheater, screen tubes and
generaling lubes: and an air distributing outlet wherein a substantial
amount PRF is fluidized by healad gases in said combustion zene and
suspension burned above a travelling grate thereby heating said waler to
sleam.

15 The system defined according 1o claim 17, wherain sald combustion air
Intake canduit includes means for preheating the air to increase the
efficiency of said suspension buming

19. The system defined according 1o claim 16, wherein said at least sach
boller further includes a nitrous oxide emissions controlier I so required by
requiations.

20 The system defined according (o claim 16, wherein gach boiler includes
a combustion residus recovery systen:

21 The system defined according to claim 20, wherein said combustion
residue recovery system comprises a dry bottor ash collection apparatus
ior iransporiing dry bottom ash 10 an ash processing facility. 22 The
system dafined according to claim 17 further comprises a steam turbine

electrical generator for generating elsctricity from sald generaled steam,
said steam lurbine having direct i

fled steam i 0

File Edt Wew Favontes Tool

heppers is collected in sither & pneumalic or mechanical conveyor sysiem and
stored i a sHo. As the sl becomes full, tha fiy ash is dischargad through &
pugmill ip which is adgdad stabilization materials for the locking in of heavy
metsis The fiy ash stabiization process is disclosed in U.S. Patent Ne.
1517733 nerein by The stabiiized fiy ash is then
dhscharged into vehicles for ramaoval from the site

Fottom ash cresied in the combustion zoae is discharged fo the bottom ash
coliection sysiem through proprietary hoppers onto rubber belt convevers for
Thia
. Patent

transport 1o the seceiving funker of a proprstary Ash Pro
heftom ash colection system may embody the design disclosed in 1.8
Ne 4715 763, incorporated hersin by The proprietary ash
processing facilty is disclosed in 1S Patenl No 4 69397 incorporated
herein by reference

sing £

The combustion system inciudes an emi; itoring system E}
clgan smission: pipe for (eceiving the combustion 1esidual gases, a clean
i slack in communication with the clean emissions pipe and the tean

mission itoring maans for itoring o ievels within gases

axhausiad irom the clean emissions stack

For a hetler understanding of the present invention reference is made ta the
foliowing description and drawings, the scope of which is defined by the claims
BRIEF CESCRIPTION CGF THE DRAWINGS

Flaure tis schematic binck dagram showing a prefered svsiam for
manulacturing energy and ash products from solid wasta of this inventior:

Figure ¢ shows a side perspeclive view of solid wasie 1eceiving slation
inciuding a partial culaway vviiew of a wasle receiving building.

" a combuisfion residue recovery svsfem

21. The system defined according to claim 20, wherein said combustion
residue recovery sysiem comprises a dry botiom ash collection apparatus
far transporting dry bottom ash to an ash processing facility. 22 The
systam definad according to ciaim 17_further comprises a staam furbine
slectrical generator for generaiing electricity rom said generated steam
said stean furbine having direct p
that a percentage of the steam can be used directiy at one of on and off
site Jocations.

lied sieam i bilities so

23 The system defined according lo claim 22. wherein said steam furbine
electrical generator comprises’ a steam turbine in communication with said
staam distribuling outle!: an elecirical generator in communication with said
staam furbine: an electrical transfer circuil respansive to said electrical
generator. a spent steam discharge conduit; and a steam extraciion port.

24 The system defined according lo claim 22. wherein said steam furbine
q further prises a cond in o tion with said sleam
return conduit

25. The system defined according to claim 17, whereln said furnace
axhaust pollution control systern comprises: an acid gas neutralization
system in communication with sald combustion gas exhaust outlet and an
apparatus for recovering particulate from said exhaust gas.

26 The syslem defined according lo ciaim 25, wherein said apparalus for
recovering particulate includes ene of an eleciroslalic precipitator and
baghouse in conneclion with sald acid gas neulealization system. 27 The
apparatus defined according to claim 25, further including a fiy ash storage
and stabili meansin

with said particulale recavery »

annaratie

DIRECCION POSTAL: APARTADO 1178, ARECIBO, PUERTO RICO 00613, ATENCION L. OLIVER

TELEFONO PORTAVOZ: (787) 354-0950;



Figure 2 shows a side perspective viesy of solid waste recaiving station,

mciuding a partial cutaway vvilew ol a wasle receivng building

Figure 3 is a schematic diageam highlighting ona poriien af the solid waste

tecaiving station of Figures 1 and 2

figute 4 15 a schentatic representation of apparatus fos remaving ferrous

sl

Figure 5 is a plan view of a processed refuss fuel conveyor system of this
invention

Figute & 15 a =ide secional view of & processed wluse luel conveyar syslem

o in F

Figuie 7 is a view highlighting one type of tine- lype drag 2lements wiized in a
system shav in Figuies 5 and &,

Figure § shows the sicge storage. vanabie rate PRF feed apparatus and tuel
teed chites accordng lo the present invention

Figure § is « side cross sectional view of a feeder system of this mysntion,

Figure 13 3 a schemalic: side cross seclional view of the fumace sysiem of this
invention Figuse 11 15 a schemanic diagram depicting an air peliution contro!
system of the present invention.

Flgute 12 5 a schemabic diagram oi the Gy ash sita including the mixing mills
and stabilizaion sysiem and

Figure 13 s a schematic bleck diagram hi
ash processing system of this invention

the Fow through the bottom
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nég“i‘le;;ae in connection with ssid acid g‘és neuual&za!iun.éyslem. 27.The
apparalus defined according 1o claim 25, furiher including & lly ash storage
and stabilization means in communication with said particulate recovery
apparatus.

28 The system dafined according to claim 27, wherein sald particulate
recovary apparatus lurther comprises a fly ash tansfer apparatus for
iransferring said fly ash to means for storage and stabilization

25 The system defined according to ciaim 17_further comprising a clean

system responsive 10 said residual gases

30 The system defined according 1o ciaim 29, wherein said claan
system : & clean emi pipain
with said combustion gas exhaust conduit’ a clean amissions stack in
communication with said clean emission pipe: and a clean emissions
itoring for ing i iavels within gases
passing through sald clean emissions stack

31 A method for manufaciuring energy and ash products from solid waste
comprising the steps of receiving solid waste at a wasle processing faciity
transferring said solid waste to a shredding apparatus such that a flow/
density of said solid waste is reduced. shredding said received solid vasle
for processing; transferring said waste to a fesrous materials separator
such that a flow density of said shredded solid waste is reduced: separaling
ferrous malerials from said shredded solid waste thereby generating
pracessed refuse fuel (PRF) : transierning said removed ferrous materiais
10 ferrous materials storage area such thal ferrous materials may be sold
for re-use: transferring said PRF 1o said furnace system such that a flow
density of said PRF is reduced: and combusting said PRF to generate
steam and high quality granular ash.

~
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DETAILED DESCRIPTION OF THE PREFERREC EMBODIMENTS

32 The method defined by claim 31. further comprising the step of X
in asgordance vith the present invenbion, a syslem and 2 melhod for transferving said PRF to g siorage area for Jater use.
manufacturing eaergy and ash products from salid waste is provided The 33. The method defined by claim 31. further comprising the slep of
system may be interchangsably eferred to as 8 “shred-and-burn” combustion generating eleciricity fram said steam
sysiem
34 The method defined according to claim 31, whereén said step of
The "shred-and-bum’ combustion system of the present invention was tecelving solid waste includes accepting solid waste irom at Ieast one of @
devsiopad lo obtain certain ges over tha mors widely-used mass-bun coliection truck. a solid waste transfer vehicle. 3 barge, and a ralicar. and
methods of waste combustion These advantages are 1) an increase in the storiag the received saiid waste in a solid waste storage area
amaunt of energy produced per unit measure of waste, 2) reduced capital costs.
3) recovery of valuable usable materials prior o combustion and from the ash 35 The method defined by claim 34 wherein the step of receiving solid
4} reduction in the final ameunt of material which must be sent I iandfis. 5) waste from said railcar includes
reducad water usage 6; elim:nation of water psliution caused by quenching of 5 B .
e Sinisiiien i e « gripping and overlumning said railcar to unload said solid waste onto ar.
area having a greater voiume than the volume of said raiicar thereby
There are thies major distinet but inferconnected sutsystems which makes op decompacting said solid waste.
the peesent invention
36. The method as defined by claim 31, wherein said slep of separaling
Subsysiem t The Waste Recsiving and Fuel Preparation svstem (WRFP} includes removing ferous materiel from said shredded solid waste using at
Subsysien 2 The Fuel Cambustion system induding generation of energy and least one elecramagnet 37 The methed defined according to claim 31
air poilution cantrol {FC) Subsystem 3 The Ash Procassing system (AP} for the wherein said step of cembusting includes generaling said sieam.
‘separation and recovery of valuabia usable materials from the ash combuslion residual gases and salid ash residue in at least one boiler.
manufaciured in the FC
in the preferred i} all three subsystems are ed logether on
one site. However. it is aiso contemplated to have the ites remote fron each ofher with the appropriate
heing fansporied from site fo site by various matesial moving methods For acample waste could be weceived at
# WRFP site where it would ba processed in accordance with this invention to create a uel (Processed Refuse Fuel ar
PRT 1 The PRF would then be taken by conveyor {if close enough) . or by truck, irain or other conveyance to the FC. Ash o

maniarhured in the FO could be transponted by conveyor (if dose enough) | or by fuck Irain or other conveyance to the
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s For exiample waste could be
4 WRFP site whera it would be processed in accardanca with #his invention 1o create a fuel {Processed Rafuse Fuel or
PRI . The PRI wouid then be taken by conveyor iif close encugh; . or by truck train or other conveyanca to the FC. Ash

el sroving ol

sniat e in the FO could be lansposied by enoveyor [§ dose enought - of by fuck aiu o ot comveyance o the
AP

For convenignce and clarificabion. in Ine present invention. the various equipment are described in singular terms. Usualiy
city of the faility

a facibit will mehide ritiple svstems and subsyslems deg s thie prod

Facibties andior subsystems of the preseat invention may include 3 re
sokdwaste. a shredder for shredding the waste 10 & size which will permit burning of the lighter portion af the PRF in

a building for the receipt and stoiage of raw

suspansion o ensure efficient combustion an indoor area o separate building for the storage of PRI, a Goiler for the

feneatio

nical aruipient

of staam ensrgy a sieam tibine o povide elecircity. multiple steam lurbines 1o drive nierd
steam piping svsiem o provide heating, cooling or industrial process steam

ng now to Figure 1. the structete of the sysiem 100 of the present invention is descibed. Solid waste
eives and stockpilcs incoming selid waste. typically municipal and householi vaste. Cperators
search ihe unioaded solid waste for unacceptable waste malenials. Examples of unaccepiabie materials are agpliances.

bpecifically. reler
receiing siation 200 1

farge carpels, siingy materiais, hbazardous waste. highly votable matesial trze swmps. otc The unacceplable waste
matarials are transfarred o Wrailers for off-site ransporiation and
siored in a locked storage area until subsequentiy dispased of in accordance with reguiations governing the transport and

nsal In the case of hazardous wasie, the matedal is

dispessl ol hazardaus wastas

Th remainiog sofid wasie is ihen lansienad via o conveyor systan W solid wasie po
shieds the solid waste The shredded waste is separated info & ferrous materials portien and a Frocessed Reluse Fuel
PRI} portion af an apparatus for rsmoving ferrous matenal 400 The removed ferrous malerials ate removed fiom the site

transfarred 1o he Rraace systam 600 aither disectly or via appataius for stormge andior

sing apparatus 204 which

ior recyrling white the P
feeding 500

The PRF is combusted within fumace svstem 600 to generate energy and ash products. Heated exhaust gasas generaled
disring combustion are sulpul by the furnace system and directod 1o economizer 633 and air preneater 632 1o prehaat »
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The PRF is combusted within furnace system 500 tc generate energy and ash products. Heated exhaust gases genesaled
during wombustion are output by the furtace system and directad to econamizer 633 and air preheater §32 to prehieat
water and combustion abr. recpectively The praheated water ana combustion air are used to maintain ideal combusting
conditions within ths furnace system The exhaust gases which contain heavy fiy ash are transfarred through the
ecenemizal 533 and alr prebealer 532 wheto the heavy fly ash is temoved and sent to fiy ash storage and stabllizing
apparates 650 There. the By ash is stabifized for disposal of turdher processing and reuse or disposal. The exhaus: gases
are provided o spray drier absorber 554 within which acid gases are neutralized. Exhaust from spray drier absorber 654 is
dirsclad o particulate collsclion apparalus B55 for partcutate collection. and then on Lo continuous emissions monitoring
and for stack 870 testing before being te the air. The pari coliectad from 656 1s also pravided
1o storage and stabilizing apparatus 650

The furnace systam 60U also includes means for directing the bottom ash directly lo boltem ash processing system 700
BOILER AGGREGATE™. a granulac aggiegate product distribuled by Energy Answers Corporation, Albany, New Yok
non-ferrous end post-combus ion-ferrous materials are separated and collectad within bottom ash processing apparatus
700 for further processing.

The prasent invantion. thereiore, provides not oniy a system for generaling (manuiacturing) energy. producing ash-bhased
buifding materiais. ferrous metals and non- ferrous metals from solid waste, bul also solves the ever increasing prablem of
solid vaste disposal through a resource recovery approach. The waste-processing technology described herein
ovarcomes the inherent bil of solid waste i facilities which burn wasts wihout prior
processing In parficular, because of the varying consistency of solid waste, exacerbated by metheds of trash compaction
at colfection, sofid waste fends 1 coagulate or clog various points within conventional waste processing systemis, causing
hottienecking. The consequences of solid waste fiow bottl king can meiude equ) damage. ive pollution
and loss of income

The wasts arocessing flow of this invention is designed to avaid blockages that typilies conventional sofid waste
processing systems. More pasticuiaily, the various inlerfaces between the withiii the present system are
designed to pecommadate the smaeth and free fiow of waste PRF and ash products. Waste. PRF and ash products ate

alvays caused to flow from an area of lesser volume 16 an arsa of greater volume whereby the density of the waste and P
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Hbsystems within the present system are
desned to accommodate the smooth and free fiove of waste PRF and ash products. Waste. PRF and ash piod:

pracansing systams More pasticolarly the varions intesf

abv.ays caused 10 Bow from an ares of lesser vy
5 may be wisimized B

me o an arsa of oreater valume whearshy the density of the wasie and

thie probability of biocag kg smely ool in the present sysiem

The prasent invention can preferably be designed with multiple waste palhs and processing subsystem redundancies
2n be several PRF slorage areas and madtiple paths for transferring the solid waste and PRF within the system. In
addition. there can be multipla shredders and apparatus for removing ferous materal from the wasle flow. Mullipls boilers

Thers

enabls one boiler 1o be shut down for manienante or rework without stopping disposal of municipal wasie or production
of energy and ash preducts

Reserring 1o Figiee 2 i

ipred embatiment of the present system inchides receiving baildiog 207 a5 par af lhe sold
5 10 he to be processed and
«l veasie therain Coilection rucks 204 and transier iraiiers 260 discharge their loads of sofid
e 4 as the tigping door 206 The waste uninader saie the tpping flon:
208 is ther moved by front end baser or fike machisery for processing Rail cars 210 con

waste recaivisg station 200 Recaiving bulldng 202 racelves incoming snlid waste which |
stockpites the recaved sc

a1 a potion of the recering building

i) solic waste may also be
unioaded within the recaiving buliding 202 The waste content of the rail cars is dropped onta a portion of the tipoing floor
with the use of & durping apparatus 226 somatimes rafermad o as a ralary dumper

When a ratary dumper 220 is used for dumping the waste onlo the tipping flaor 208, it efiects efficient transier First a
ioated rallcar 214 is directed onlo 2 movabie rail rack 222 within the solio waste receiving tuilding proximate the tipping
floor 208 Tha rolary dumper 220 inciudes a removal apparatus 223 for emaving the raflcar Fid 225 to access the solid
waste The @icar is then clamped o0 10 the moveable track 222 with damping arms 224, The clamping ams 224 suppon
and grip the moveable track and the rallcar, lifting and rofaling bath approximately 140° so that gravity discharges the solld
wasle contained theran otio the tipping floar. Anotner advaniage resslling from waste ransfer in this way is o concomilant
minimization of vehicular iraffic flow Into and out of the facility due io the large volummatric capacity of the raficars and iis
effect cn the need for road vehicies to truck the waste in

Luring the waste unioading and distributing operation at the waste recsiving station 280, floor atiendants and utility
operalors el the salid waste for hazardous. highly volatile or other unacceptable matedals. ientifiad unacceptable

matadaie 721 ars canranatad sither mannalhe o hy marhine and ars nariadic aths inadad inta trailars 230 far afi.cite
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During the wasts unioading and disiributing operation &t fne waste raceiving statian 200, floor attendants and utility
operators mspecl the solid waste for hazardous. highly volatile i olher materials. ldenfified unaccep
matesials 228 are segregsled either manually or by machine and are periodically lnaded into trallers 234 far off-site
iransponiation In addiien to visual inspection. hand held combustible gas detectors 232 may be used to identify poientially
explosive items for removat. Hand held radiation detectors 234 also may be used to identify radioactive maleriaf tor
removal

As shown in Figure 3 waste siored in the Receiving Building 202 {Figure 2) Is moved by frontend foader 226 inlo a
processing line pit 236 which conlains a conveyer 244, Most tacilifies include multipls processing lines where each
procassing line is subsiantially ientical. Preferably. processing fine pit 235 includes twoe consecutive metal apron pan-type
conveyoars. 244 and 245

Fhe processing fine is positioned proximate 1o the tpping floor 204 for conveniant access to the solid waste

When the sobd wasta is deposited inis the processing pit 236, conveyor 244 fifts the waste and deposits # on a coftveyor
245. Conveyor 245 Is moving at a faster rate of speed than conveyor 244. Thie differantial in conveyer speed causes the
depth of Ihe waste on conveyor 245 to be lower than that of conveyor 244 and enables adeguate inspection of the waste
by attendants at a picking station 246 Uraccoplable waste 228 (Fig.
nearby tradler 230 ¢Fig 2) fer ransport to the backup landfill

5 removed at plcking statior: 246 and placed in

Substantially all of the waste flow ing path is either visually by operators or by video cameras
(aat shownl ior viewing el a centrat ing tocation G q . any black may be yuickly identified ard
remedied. Sensors and computer § sing of s information may aiso be included to fa-safe systam
operalion

Solid waste p g app 300 (shredding lie) is also il i Figure 3, at the end of conveyer 245,

downsiream irom picking station 246 Preferably. however as distinguished from Figura 3 multipie shredders and
conveyors are provided by the present invention. The shredder preferably includes a hammermili-type shredder 302 that
conldins a rotor and harmmers 303 which shred e waste into vatious size pathickes with a nominal maxinum size ol aboul

& inches. Tne q d the density and | the processing fiowability of the solid waste. The smaller
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sizad waste displays betier Hewabiily and i< more readily combustible than unprocessed waste. A furlher advaniage of the

shredding of waste is that the shredding process reduces the odor which commonly emanates from solid waste in
aaditen. sivedded wasle does not stiract rodents and vermin as does non shredded waste

Shredder 302 dschages fhe shiedded waste thiough giates 304 onto impant-resisiant rubher helt convayor 365
immediately baneath the shredder discharge chule J04A From convevol 305, the shredded wasts is Wansiered to rubber
bell conveyer 401 19 the apparatus for removing lerrous malerial as shown in Figure 4

Specifically. as Mustrated in Figure 4. the apparatus for ramaving ferrous malerial 400 includes rubber bel conveyer 401
wihich carries the material beneath overhead magnetic separator 408, preferably a hockey-stick shaped electromagnat. for
the extraction of lerrous metals The fercous metal is discharged onto a conveyor 410 for loading into a storage araa 411
or into a transler vehicie 417 The balance of the shreddod woste is now PRF

The PRF is ransirired 1o storage o7 anto a fusl feed system 600

As lliustrated in Figuies 5. & snd 7, the iuel fead system utilizes a rubber bell conveyer 510 which carries the PRF 1o tha

beiler house {proximale the boilers see Figure B) where it is discharged into an elongate, lough- like conveyor enclosule
513 Conveyor anclosure 513 indudes a base 515 and a pair of opposing, parallel side walls 517 extending substantially

perpendiculatly from base 515 The ench 613 i i a generally trough-like construction

A phovakly of discharge outints 519 are mounied 1o the base 515 of the convever enclosure 513 The bass 515 ndudes an
apening 521 a1 2ach oiie! 519 1o provide access thereln The trading upper edoe 521 of pach discharge outiet 515 is
tounded {i e , cylindrizal; or otherwise Tonstructed S0 as 10 present no sharp anguiar corner against which conveyor

mateial may jam o compact cansing Blockage

A fighted drag chain conveyer 525 is positionad within convayor enclosure 513 The fighled diag chawn conveyor 525
preferabily includes a pair of drag chains 512 a plurality of flights 513 bolted 10 the drag chains 512 that extend lateraity
acioss the enclosure 513, A plurality of drag elements 522 are baited to flights 518 and extond downwardyy thesefrom Tne
drag chains 512 are supported by a pair of opposing L-shaped brackets 524 which are i lum secured to sde walis 517 of
conveyer enclosure

The prefermad drag slements 522 are spring mounted fork fine-typs drag elements One such drag element 522 includes a v

w.-.-.m'naer-e: ANOTED
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drag chains 512 dre supported by & pair of oppesing L-Shaped briic
conveyer enclosure. "

The preferad drag elements £27 are spring mounted fork line-type drag elements. One such drag element 522 inciudes a
U-shaped suppart 522a 8 palr of coll springs 522b integrally formed with the support. and a pair of tnes 522¢ formed
integraly with the respecive coll springs 522b exiending downwaidiy lowards the base 515 of the conveyer enclosure For
handiing of certain wastes which may become tangied to the tines, a matal plate can be weided across the ends of the
tines As well, ditferent spring sysiems can be used. In operation, the diag chain 512 moves from left 1o right. causing the
tings of the drag elements 522 1o foliow in thal direction. The shredded sofid waste fuel is urged along by the fines until it
falis inlo one of a number of discharge outlets 519 When an outlet 519 is full, the matarial simpty bypasses the full outler
and Is pushed by the tines to the next availabie outlet 519, Futher understanding of the present convever system may be
derived from a reading of L1 S Patent No 4997 081, incorporated herein by referance

There are multiple fue Storage and feed systems at cach boiler. Figuro 8 shows a lypical redundant fuel storage snd fend
system 550 PRF dischiazged thiough sutlot 519 of the fuel foed system 610 is captured in a surge bin 553 of feed svatem
550 Beneath the surge bin is a variable speed vibrating feeder 551 which carmes PRF 1o the vertical chute 570 which
leeds the PRE into the iront of Ihe boiler. 1he variable rale feeder 551 s electrically interconnected and is fitted with a level
detecting device When the PRF lavel drops below ine desired lovel, tha surga bin 553 is activated and thscharaes
additional PRF onto the variable rate feeder 551 thereby regulating the flow of PR into the bolier via chute 57¢

The lewder systum lor igeding PRF iso the bolles is ilushated in Figures 9 and 19 PRF malerial tom variable rate feeder
551 ifigure &} diops thraugh the gravity feed cude 570 into the waterwall fumace section of the bailer at an elevation of
up to 10 feet sbove a iraveling grate 622. When the PRF falls to the bottom of the bolier feed chule. a dellector 525
changes te digclion of the flow of the PRF upwards and ait rom the distribution ais fan 827 blows the PRF into e bolle
As understood by the aangement of Figure 10, the ight matesial is caried upwards and eatches fire within a combustion
zone 526 whare ilis estmated that 40% 10 90% of the PRF L the heavies ials, both nen- ible and
combustibie diop 10 the lower porlion of the lumace where ey faad on the hotizontal melal vaveliing grate 622 The
grate moves slowly friom back ta fraot of the frnace diing an adjustable pedod of ime. Alt is fed through holes in the
grate to priovide air for combustion of the combustible materials and to maintain a iow lemperature al the grate. By the time
Ui vy mmtwrial s 1eached the bont ol the giate. ali flw bustibies have been ¢ I and the ining ash

(the battam ash) falls aff the grate falo the proprietary ash hopper 623 Further descrption of the ash hopper is provided in
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LS Patent Mo 4 715783 incorporated by referess e herain o

Combustion air &5 suppiied by means of a forced diafi fan 528 and an sverfice air fan 629, Air lor the inieke of the ovadive

air fan i oblsined from ducts drawmg 2l from the receiving building 202. Drawing ax from {he receiving building creates a
negalive pressuie Zorie i the buliding The negstive pressure acts o continuausly deaw air from the outsitie of the bulkiing
v fhe odos normally emitted zom cooventional enclossd raw waste storage facilities is elimmated with such a

i Accosding

design

532 are provided fo pre-heat water and combustion air, respectively bafore they

A g B33 and an air pre-hea
s infroduced inio the boilers. The heal source for e

e

Lanotrizer avd air pre-eates is the exbast gas leaving e b

The prehssled water is provided at the boiler water inle!. The pre-heated air directed through twe leveis of overdire air-
parts 534 636 at Ihe rear weall of the boiler. and ene level at the fran wall Overfire air can aiso Be intcoduzed at lha side

nbustisn avd to mainiaio Baee tokuience. Distibution of ab withio the funa

il ox

IR TURS i

1e of i 40 pie
conjunction witl high gas residerce time resulling from the exiended height of the furnace creates high gas temperatres

for desteuction of dioxins and furans The high gas temperatires algo answre compiele combustion of FRE, maximize

steian: production s rinimize excoss ait o ensure maxinen hesaal eiicency within he combustion system.

The contrais builtinto the furnace design also allew a varisty of fuels with varying ash cortents and combustion
characlensiics. such as automobile shredder residue and oily lilter media, te be efieclively combusted in the iumace. The
oilers ace typically operated at an excess airtale of 60% to 80%. The boders may also be aperated by combusting fuel off
of gas durng stariup or periods wihen the waste heating vaiue is oo fow 1o suppart combustion

The combined sivketiboiler system of this invention provides fuel for combustion & preper disiribution of under-grata aic
and a moving suriace (raveling grate 522; for ash advance The feeders may incluge 2 preumatic distribulor 646 which
distributes the heayy fraction of ihe PRF eveniy over the traveling grale 622 surface A uniform, 678" ash bed depihis
typically maintained on the traveling grate 522 and provides lor even distdbution of air aiong boiler cross-section ie | the
stoker length The raveiing grale 623 may be a moving chain/suriace assembly supporied by a framewaork of stoal side
irames and siiuctusal steel cross-members. Because of the cambusiion of the lighles partians of PRF in suspension and

the shabow depih of matartal on the grale compared to oter waste combustion systems the amoun! of excess air is low.
The iow excess aii levet fhus provides high thermal efficiency and thersfore high eleckicity generation per ion of wasta
Because cf the physical characieristics of the PRE no rafyactory finings are required to protect the hoiler walls, Thereiore,

v
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formation of siac does net secur an fumnace walls so that slag ramoval and refractery repair and replacement are not
iequired

Nitrons Oxit

s (80 ] are immoved fom the combustion system by a wesrbrsed NG, sonbrot nr seleciive nan- Latatylic
sedduclion systam SNCR. A 50% urea soiution is sloted on site and is divied with provess dintion water obtained from the
facifity's industrial water supply systam. The baseiine KO, level produced by the shred-b b v for

ash producls and eneyy tom solid waste iz low Therefore, the wea fow rate reguired to maintsin emissions below the

preereniidlet faved i

mininiced. The controliad NO, fevels are mainiained al a putiicular system sel point Urew fection
avzzies 860 are provided in the front wall of fhe hollker Additional nozzles could be Instalied in the side er rear walls andior
at different elevations

Reiering now 1o Figure 11, steam generated Rom the combustion of the PR within lunace syslem 60U is canded in bigh
pressure pipes 545 to a turbine 450, Turbi 450 extracts steam 1o provide mechanical or slectrical
energy theieliom. Exhaust sleam from the turbine/ generalor is condensed in a series of air-cocied, freeze-protected
condensiog systems 04, which include mulliple vatiable spesd lans (ot shown in the figuee] - The water discharge iom
the condenser Is relurned 15 the boiler feed water system. Exhaust gases from the boller are carrisd in 2 duct 548 into an
acid gas neutialization Spray Dryer Absorber (BDA} 654. Ca{UH); shurry is sprayed through a high speed atomizer whesl

652 into SLA G54 injection of lime siifTy can also he accomplished with the use of specially designed nozzies. Exhaust
gases from air preheater outlel 551 enter the SDA at about 336°F. The Cal(0OH}: sturry injection rate is controlled
automatically in accordance vith the stack sulfur dioxide 502) st point by adjusting lime ang water input i accordance
with the amounts needed based on continuous monitering of sulfur dioxide in the exhaust gases

Gases laving te SDA 654 are canied by cuctwork 655 into tha particulate collection apparatus 656, Particuiale iemaval
can be pished by parti removal equi 56 consisting of elther mullisiage siectrostatic precipitatar or by

fabric filtere within a baghouse. Either may be the pariculate collection B56.

The colizcted fly ash aRer nevlralization and stabilization can be either uliized as a raw malerial in the production of
usable products or dispnsed of in an approved landiil

Figure 12 schematically shows the ane emaodiment of this invention far handiing. slabilizing and disposing of fiy ash. Al =
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The colizcted fiy ash after asutraiizalion and Sabif:

usable products o dispesed of in an approved landfill

tion can ba sifher utiized as a raw matenal in ihe production of

Figuie 42 sehematicaly shows e one embodiment ol s nventon loy andbog. stabilizng and div g G iy wah Al
fly ash gensrated i the facility 1s mechasically convayed 1o a fly-ash storags siic 582 located on site Two mixing mills 504
arg provided at the bottosnr of the ash <ilo 682 1o receive fly ash through a rotary ai Iock 685, A cementitious agen:, such
as cermenl Kiln dust combined with water or leachate is pumped inlo the mixing infils te effect stabiiization thivugh
chemical reactions . Yates andior iandfill leachate is ranspurted (o Whe system in tankes rucks which unioad kel contents
into e eh-site storage tank 645 Kilo dust is defverzd 1o the site by tuck and stored in an on-sile storage tank 6864, 4
ajgh pressoe porig is provided o pump e walen sleam o a spaye sysiem located inside each mil 6584, The sparge:
s of distribution piping and fine atomization sprav nozzies that ensure uniform water application onto the
i mill cont « fo not avallable wasle waler generated at e plant can

system con:

I

& in the avent lial feachate from tanker oy

irer used in the {ly aeh stabization system

Each mixing mill 634 is providad with & dusl screw system eguipped with apecially designed paddies which ensuse uniform
mixirg and residence fimes reguired lor the desires stabiization reactions. The mixed process siream i3 discharged
thiough qravity chutes 585 inlo positionad tailers 697 und h the stabiliz ot ing toom for transport o landfiil,
eithar daectly o via convevor 581 Within about 24 hours, the stabilized fiy ash residing in the landfill celis hardens.

approaching the consistancy of concrsle surfaces

if ad a fly ash sisrage capacity s requived . multiple siios can be instalied. Further desaiption of the fy ash
stabilization system is contained in 1.5

Patent fig 4.91/ . incorperatad by reterance hetein

Figure 13 :2 a llow char of the Bottom Ash Prag ng Syslem incorporatad in this patent. Botiom ash from fhe ollacs i
convayed en bottom ash convayer 630 1o ash conveyer 590a by which it is input to ash processing facility 700 on the site
The bottor ash may aise be wransported in vehicles for removal lo an ash processing facilily localed at a remele sita In

either case ihe botiom ash is first discharged continuously lo a storage area within the Ash Frocessing Facility whila the
furnace system 600 is burning PRF. Normat procedure is to bumn PRF 24 hours per day, 7 days per week_The ash is
processed one single shif per day. 7 davs per week. Furiher description of the botlom ash processing system is provided N

I LG Datanthia 4RI AGT. inanensatad bk valasmann haroin andin e faeaeanndinsdaclen natnis
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atther case. 1he bottom ash is first discharged continuously inlo a storage area within the Ash Processing F acility white the
furnace system E0G is burning PRF. Normal procedure is to burn PRF 24 hours per day. 7 days per week. The ashis
processed one singie shift per day, 7 days per week. Further description of the bottom ash processing system is provided
inl & Eaent o 4 659,357, mcorporated by relereoca herain, aad in the correspanding forelgn patents

With furthes reference fo Figuees 10 and 12, conveyar 550a provides botlom ash from the bailers to storage Fram storage.
bottom ash i conveyed to the in- feed vibraling hopper T10. Hopper 710 conveys the material at 3 controiied feed rate
onto 3 primory bell conveyor 712 Preferably. petrmanent mognet system 714 is provided which separates the larger sized
# ferrous melal fraction 716 of the ash skeam and conveys the ferrous metal fraction to a dadicated wraier 717 (ot shovwn
in Figure 1.J) parked on site via conveyor 719

The raamaining ash 713 is dischargad o 3 primary two-stage frommel system 728 Toe first stage 727 consists of a
plurakity of 53" holes The fraction ef ash 718 passing through these holes constimites BOILER AGGREGATE ™ ash
product 722 and Is passed 1o a leading conveyor 724 which transports the BOILER AGGREGATE ™ ash product 1o &
teaifer 716 located al a load out bay 726 for this putpose. The 587-plus fraction enlers the second stage 730 which is
provided with a plurality of 47 holes The oversize fraction 731 {ie | greater than 4"} is discharged into a hopper 732 where
it is manually sorted for ferrous and nen-ferrous content. The 4” minus fraction 733 (irom the second stags 730} is
conveyed by a balt conveyer 734 to an impact mill 738 which reduces the size nominally to 2'- minus. The enseing
Z"minus ssh sheam s kansporied by a bell convevor 738 to a magnetic head puliey 740 which separaies the residual
ferrous fraction 742 and discharges the same 1o transier belt 719. The transfer belt 718 convays the residual ferrous
Iraction 142 intn ferous trailer 717 patked o site. The nonerous fraction 748 is discharged into 4 secandary single
stage tamme! TAD provided with 587 holes. The sueensd aclion 752, also chamcletized 45 BOILER AGGREGATE ™
Ash product. is conveved Lo a seriss of bell conveyers 764 1o combine with the aggregate fraction separaled in te primary
lrammei 720 Tha BOILER AGGREGATE ™ ash product is discharged via belt convayer 724 inl a container al a bay 723,
Mot feris, non-BOILER AGGREGATE ™ is dischargud via conveyur 787

Although illustrative embodiments of the prasent invanfion have baen described, it is to be undarsiond that the invention is
not limited 10 those precise embodiments, and that further changes ang modifications may be made by one skilied in the
ari witheut depading from fhe scope or spirt of the invention

DATSMT AITA TIOAS
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A pozzolanic mixiure for stablizing landflll leachate which includes fiy ash with
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Ihve landfill leachate with a makeup quantity of water 1o produce a stabie
cementitious pozzelanic mixture that hardens 1o a montar-like material The
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DESCRIPTION
BACKGROUND OF THE INVENTION
i Field of the inventicn

This invention relates 1o pezzelanic mixtures for the stabdizatian and disposal of
famdiilf feachaie

Il Bockgroumd of the Redated At

L andfill lachate contains toxic and olher water soluble cantaminants from
residential and commercial waste disposal Landfill leachate also contains non-
HGueDUs contmmingnis surpended or mized with the water solbile
conaminanis. Leachate can percolale throuah the subsadl of the landfil and
conlaminate the water supply of suirounding communities

Kiin dust s a fine powdory wasty product olien derived fom the manufacture of
podiand coment in cement kilns. Kain dustis difficult Io handie al disposal
tacililies and can not be reused in wet process cement processing planis

The sold wastes collected rom residentiai and commercial sources can be
used as fuelin power boilers or incineralors The burning of this waste preduces
fly ash a fine albotne padiculale commenly collected from the product of the
combustion strean: Gsing smoke stack scruhbers with iaclrostatic precipitalors.
baghouses and other conventianal smoke siack scrubbing operations. Dften fly
ash may comain a certain amount of excess lime which is added dusing the dry
sceubbing process The burning ol wasts also leaves a solid residue in the farm
of granular. randon:-size free flowing otlom ash. which remains in the boltom
of the incineralors or power beilers afier combustion is camplete

CLAIMS ()
| claim

1. A pozzolanic mixiure for stabilizing landfil leachate. comprising: fly ash, kiln
dust. and landfill feachate which is cured to form a solid. leach-resistant body

2 The

e recded e clatn 4. whe

coinpeines buttem s

bhing prov

4. The mixturs recited v claim 1, whersin sai

{4} fy ashis a ceocenyation from abon 65 by veakeht of

i mixbung

£y ks chuss ine & concentration fom about 155 i 459 by weirhi

oifif leachate i & toncontaion fFem about 155 ts 0% by

t of said mixtuee

G Tha wixiurs

] {RIEREH

& The mivtwe 1ected in clsim 5 further com

waight Gottam ash.

7 The mixtors o frclanm & whsram ani e

e qisantily of

Farsstfill eaas bt Ju rads v Gere weston
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Buth botlen ach and v ash contio loxic sxtals and olins matedals which by

themseives fresent envitonmental and health nazacds Fiy ash tppicaliy
contains leas. chromium and cadmium. alorg with ther hazardous melals
Boitone ash odisn contains ead fenaus wetals clrcmivim and cadisiun
Typicatly landfi
contammants, suspended petroleum products. mercury. and other hazardous

sachale comaing variois argamr compounds, biolagica

toang

metals

4y hotoen

The nos-melal
e substitule in making concrete and like preducts in the construction 2 The migiue ietited i
s, there wre significent economic advantages 1o be detived from

cempanents in hotiom ash are sultabie ior use as a lightweight

16 ntiude

: 5 . . . a3 tly ash ot 1
Hie pecuvery of e gancla botte ash matedals oo the Demeration wesidue AR

in addition, the non-metallic recoverables of bettom ash can b2 used to dilute

I sl a5 5% by

the envionimnentally hazundous fly ash for disposal in Jandfii operations

i benchats Sbout 1.6

Kethnds for recovery of usefil materials frome refuse hotlom ash are discinsed

in U3 Pat Mo 4669357 the contents of which are incorporaled herein by

reference

BT

i holon

: LT i 14 The midus reciind in daim ¥ wharein s,
L5 Par Nos 4,274 883 and 4. 226630 4
hazardous ligud wastes in combination wl

e means ior dispasing of
¢ ash Naither of thase references 1a}

ash

i

discioses or suggesls the use of kiln dust iy ash and the optional inclusicn of

(i Kb g

Bortom ash lor the disposal of hazardous liquids. 1o additior. neither of these
patents disclose or suggest that such a cementitious mixiure may be combined
1o dispose of landfil leachate Specifically. 1.5 Pal Mo 4 226 630 i3 direcled

<} tandbl leachale 34% abaul by

toacds the disposal of wale-boms heavy metat shidye produced i metal i

seorassing and 1efning plants. by combining the shidye with 3 vary specific
11. A methad for the disposal of landfill leachate comprising the steps of.

combining fiy ash, kiln dust and landfill leachate 1o ferm a pozzolanic mixture.
and curing the mixiure to form a salid lsach-resistant body

type of fly ash formad through the combustion of sub-bituminous coal which is
uf Gilletie, Wyoning

wanly minad in the: "Powder Rive

U8 Pat Mo 4275966 disch tha inatian of i waler which has a

google.com/p:
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type of fly ash fafme'd through the combustien of sub-bituminous c;aE which is AL AR P G eI e
only mined in the "Powder River Basin” of Giletie. Wyoming combining fly ash, kiln dust and landfill leachate to form a pozzolanic mixture,

and curing the mixture 1o form a sofid leach-resistant body.
U.S Pat. No. 4,375.986 discloses the combination of waste water which has a

. 47 Tae + repni clat 1 further o o3 e %
pH ot greater than 2. fly ash. and e (Ca(OH):}, Porlland cement, "ground 12. The melhed rechted in claim 11, further comprising adding botlom

. : ' ash fo said pazaolanic mixiure
blast fumace slag’, or slag cement. However, it does not disclose nor suggesl

the novel combination of landfill leachate, fly ash and kiln dust to form a 13 The method recited in claim 11, wherein said

ash includes

pozzolanic mixure ax

ess lime whick has been added duting & scnibbing process

U.S Pat No. 4,026,130 is directed tawards the disposal of digested sewage 14 The method recited in claim 11, wheiel: i said steps
sludge hy combining it with lime o its equivalent of lime dust or cement kiln
dust with fiy ash and sufficient water. The disposal of fandfill leachate is

nowhere taught nor suggested in U.S. Pat No. 4028130,

tion from al

U.S. Pat. No. 4.101.332 refssued as Re 30943 is directed lowards a mixture of {b}kiln dust is acded in & concentration: o
fly ash, cement kiln dust and waler to produce a durable mass which is capable 2y weigat of said moure; and
of supporting surfacing as pavement bases. There is no disclosure or AT

pRRAg gasp ! o {c} landfi te is added in a cence

suggestion in this patent for using any ef these components to stabilize landfill

40% by weight of said mixiure
leachate U3 Pat. Mo 4,018,617, which was based on the same application as

Re 30943 is directed towards a mixture of fiy ash or a pozzolan {to the 15. The methed recited in claim 14,
exclusion of lime), cement kiln dust and aggregate to produce a hard, sirong, adied fime i1 the range af sbout 2% 10 8
durable mass for pavemenl-like suriacing The disclosure does not suggest the

E 16 Tne method recited in claim 15, further comprizing fha slep of
use of such a mixiure for stabilizing landfil leachate and requires a large Toe methac datudin ol 1. utheCoempnting i iap o

proporiion of aggregate fwidre

v weight betiom ash o said poziok

i the step o

U.S Pat Mo 4033095 is also based on Ihe same patent applicalion as Re

Hy R

30.943, but s directed toward 2 mixiure or method for making a mixlure for
pavement bases and the fike utilizing fly ash_lime stack dus! and agaregate. It
does net hoviever, disclose the use of this mixture for the stabilization of landfill
leachate

(a1fiy ash is added in @ concenteation of aboul 17.5% by weight

DIRECCION POSTAL: APARTADO 1178, ARECIBO, PUERTO RICO 00613, ATENCION L. OLIVER
TELEFONO PORTAVOZ: (787) 354-0950;



F3 patent USIFITTII - Mitue . -

< groglecom paterty /LSS TT

ke
‘iew Favorites Took  Help

File  E
pavement bascs ard the ks uliizing By
does not, however disciose the use of this mixtuee for the stabilization of landbi

ieachate

Lasile, 0.5 Fat No 4432500 i directed tovards the treatment of kiln dus:
catchm hydroxide of sodium

uaed in pazzalanic reactions with calrium oxid
hydroxide The weated kiln dustis used with a pozzelan such as fiy ssnand 2
filer to produce & dureble mass. There is no disclosure or suggestionin .2
Pai Wo 3 432 800 for using such & mixtore fof the stebilizaton of landfll
ieachate Noi is the optisnal use of botiom ash disclosed

o bt

Bccordingly, the related arl duas nel hitherie disclose ur suggest any midure ¢

medhwod ngelid fon the slabiie wd disposal ol landil) kachate 14 The meihod:

It is an object of this invantion to provids a methed and pozzelanic mixure () iy nake is adided

EonEan

which chemically converis (o 8 strong, harg and durable mass with faverable

iy dofn Gust 15 atded in & concantane

hamdiiny and lsaching characierstics.

schats 5 added in a convenitation of ateul /57 by

Another obsect of this i istay entiy stabifize haz materials
contained in landfill leachale. as well as simifesly stabilize the other hazardous

components of the fly ash, kils dust and bottomn ash mixture of aboul 47 1% by

SUMMART OF THE INVENTION

in visw cf the need for a safe means for disposing of andfil leachate, fly ash,
Kiln dusi and botiom ash the present invention provides a pozzolanic mixture

wheeh includes By ach with an excess 6f kme_ kiln dust, and optionally battom
ash, which is combined with the landfill ieachate with a makeup guantity of
water o produce a sisble cementitious pozzolanic mixture that hardens 1o a
martar-hike material The hardened malenal exivbits favorable handiing
charactenstics, and resists feaching of its hazaraous components For a better 3 v
understanding of the present invention. refersnce is made the following 2 ein Bt ash i acidod

ard

T A

v.google.com: patents )
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water to produce a stable cementitious pozzolanic mixture that hardens to a

mortarike material. The hardened material exhibits favorable handiing
characteristics. and resists leaching of its hazardous components. For a befter

understanding of the present invention, referance is made the foflowing

descriplion. the scope of which s defined by the claims.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invenlion. a pozzolanic mixlure is produced by combining lime enriched fly ash with kiln
dust landfill leachate, and opionally. bottom ash.

The appropriate ranges of these components is fly ash - from about 15% to 45% by weight. kiln dust - from about 15% to
45% by weight: landfil leachate {with a makeup quantity of water} - from about 17% 1o 40% by weight; and, opticnally
betiom ash up o about 50% by weight. A mixture of 17.6: 17.6: 17.6: and 47 2% by weight, respectfully, is prefesred. Other
preferred combinations include mixtures of 11.7: 235 17.6 and 47 1% by weight, respectively, or 44: 22 34: O{no battom
ash;, respectively. The preferred fly ash contains excess lime from about 2% to 8% by weight as a result of the dry
scrubbing process. more preferably from aboul 5% to aboul §% lime by weight. If, however, an insufficient quantity of lime
is presentin the fly ash. excess ime may be added to the mixture in order to further stabilize the pozzolanic reaction. The
hydration of the lime together with the kiln dust and the naturally pozzolanic fly ash results in a mortar-like hardening of the
cured material which provides a hard. strong and leach-resistant bady

Typically, landfll feachate is collected from the bottom of lined landfill cells and kept in a holding tank for disposal. Prior to
disposal kiln dust and fly ash are usually maintained in silos whereas bottom ash is often stored in a bunker which acts as
a surge storage mechanism. The mixiure can be combined in a pugmill a device commonly used for mixing modar which
includes a vessel with twin counter-rotating mixing shafts, which can be installed beneath the silos. ¥ bottom ash or other
aggregate is used, then the mixiure can be mixed in a typical cement mixing lruck. The cementitious mixture can then be
transported from the pugmil to dump trailers. or to cement mixing trucks for further mixlure, and driven lo any desired
disposal site. Unce hardened by pozzolanic reaction. the cementitious mixture converts fo a hard concrete-like mass which
rasists the leaching of ils loxic components even if subseguently crushed to sand sized parficles

The United States Environmental Protection Agency (USEPA) has promulgated rues which define "Hazardous Waste'.

T ' v . e .o . ' £ oo T
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resisls the leaching of its toxic components even if subsequently crushed to sand sized particles

The United States Environmental Protection Agency (USEPA] has promulgated rules which define "Hazardous Waste”
These rules specify the maximum permissible concentrations of a number of contaminants, for example, Table 1 shows
the USEPA maximum permissible non-hazardous leachate concentrations of several conlaminants set forth in the Federal
Register, 50, {114} pages 21649-21693 {1986) and 40 C.F R. part 261 entilied “Identification and Listing of Hazardous
Waste" at Seclion 261.24. The concentrations referred to are in the liquid produced by & standardized leaching procedure
kacwn as the Extraction Procedure Toxicily Test (EP Tox;

TABLE 1

TABLE 1 MAXIMUM
CONCENTRATION OF CONTAMINANTSFOR CHARACTERISTIC OF EP TOXICITYERA Maximumhazardous
Concentrationwaste {milligramsnumber Contaminant per liter)

D004 Arsenic 5 0D0O0S
Barium 10000008 Cadmium 1.0D007 Chromium 5.00008 Lead 5.0000% Mercury 0.2D010 Selenium 1.00011 Silver
5.00012 Endrin {1.2,34,10,10-hexachloro-1,7- 0.02 epoxy-1 4425678 8a-octahydro- 1 4-endo, endo-5, 8-dimethano
naphthaleneDO13 Lindane (123 4 5.6-hexachloracyclohexane, §.4 gamma isomerD014 Methoxyclor
{1.1.1-Trichlara-2,2-bis {p- 10.0 methoxyphenyljethane)D015 Toxaphene (Gso Hun Cle, Technical 0.50rinated camphene,
67-69 percent chlorine)D016 2,4-D. {2.4-Dichlorophennxyacetic acid) 10.0D017 2 4.5-TP Sitvex (24 5- 1.0
Trichloraphenoxyproprionic acid}

Thres good indicia of toxicily in the extract from the EP Tox test are: cadmium: 1.0 mg/l maximum permissible ieachate
concentration allowed by fhe USEPA: chromium: 5.0 mg/ maximum permissible leachale concentralion allowed by the
EPA and, lead 5.0 mg maximum permissible concentration aliowed by the EPA.

The testing of samples described in the following examples was performed by personnel at the State University of New
York at Syracuse, when using the TCLP procedure described below. and, by the Adirondack Environmental Services, Inc.
in Rensselaer, ew York. a state certified, independent testing laboratory which specializes in hazardous waste and

wotenbnum nendicd anaboric whan peina tha ED Tav tnef The tin tacks nadnrmad tha Ebrasinn Urarardura Tavicin Tart
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Three good indicia of toxicity in the exiract from the EP Tox test are: cadmium 1.0 mg/l maximum pernyissible leachate
concentration allowed by the USEPA: chromium: 5.0 mg/ maximum permissible leachate concentration allowed by the
EFA and lead: 5.0 mg maximum permissible concentration allowed by the EPA

The testing of samples described in the foflowing examples was performed by personnel at the State University of New
York at Syracuse, when using fhe TCLP procedure described below: and, by the Adirondack Environmental Services, Inc
in Rensselaer New York, a slate certified. independent lesting laboratory which specializes in hazardous wasle and
petroleum product analysis, when using the EP Tox test. The two tests performed. the Extraction Pracedure Toxicify Tes!
{EP Toux), and the Toxicity Characteristic Leaching Procedure (TCLP), are performed in order

‘to delermine whether a waste, il mismanaged. has the potential o pose a significant hazard to human health a1
eavironment due {0 its propensity to teach toxic compounds. The worst case scenario selected for the TCLP, as well as for
the current EP Tox is co-disposal of hazardous wastes wilh municipal waste in a sanitary landfil * Federal Register. supra.

The greatest difference between the EP Tox and the TCLP is the extraction procedure, summarized in Table 2.

TABLE 2 Extraction Water toTes! Solvent Time Solid Ratio
Idonitoring EP Tox Acetic 24 hours 16:1 ContinuousAcidTCLP Acetic 18
hours 241 Minimal NaOH’ “The Exiraction Solvent used depends upon

the pH of the material being analyzed. See Federal Register, supra, at page 21687, Sections 7123 and 7.12.4.

Other differences between the EP Tox and the TCLP include the addition of (38) organic and inorganic compounds to the
list of {14} Toxicity characteristic contaminants which are lesied in the EP Tox. As more chemicals are found io be
hazardous to human healih. the fist is likely to be further expanded. In addition, the agilation apparalus used in tesling has
been adjusted and augmented to increase the repeatability and precision of the fest befween various labs and batches,
Cnly one shaker (instead of three used in EP Tox) has been designated. This agitation device adheres o ASTM D987
Also. o gel a more precise value on volatile organics, the Zero-Headspace Extraction Vessel has been developed. This
vessel allows 25 grams of waste to be analyzed without releasing most of its volatile components. This device is
compalible with general laboratory equipment and is easy to handle. Other minor changes have been made to increase
precision. Yraste materials which adhere lo the side walls of containers is accounted for and glass filers are specified in
order to decrease organic contamination and facflitate drainage.

goog
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In addition. unlike the EP Tox. which will aliows the samples to remain whole, the TCLP requires ali solid samples 1o pass
through a 5 & mm sieve, or have a surlace-area-gram of material equal to a areater than 3.1 em_ Also, the TCLP
addresses exhaustion of the alkalinity of a waste over a fong period of leaching. Two different leachates are used
depending upon the alkalinity of the waste to be tested

Other changes nol mentinned ahove, include. a new method of determining Chronic Toxicily Reference Levels. This “new

approach uses chronic toxicily reference levels. combined with a ¢ pound specific dilution, tion faclor, to calculate
regulatory level concentrations for individual toxicants.” Federal Register, supra.

EXAMPLES EXAMPLES 1AND 2 - INITIAL LABORATORY TESTING

Initial laboratory tests of the present invention ulilizing fly ash obtalned from the Albany. New York Soiid Waste Energy
Recovery System ("ANSWERS) refuse derived fuel recovery plant. Albany. New York mixed with cement kiln dust fron
two sources. New Lime/K, Reclamation Systems, Inc., Ravena. New Yaork, and Independent Cement Corp., Catskill, New
York The dry powders were mixed with water and allowed to cure for various periods of time. The procedure includes the
weighing of the specific quantities of fiy ash. kiln dust and veater and then mixing the ingredients in the specifiad
proportions, Cbservation of the workability and physical characteristics of the mixture were then made These sampies
were alloved lo cure for approximalely ninety (90) days. The physical appearance of the cured mass was similar to
Portland Cement congrete Samples were then erushed to a sandy paricle size and subjected to both TP Tox and TCLP
testing The results of these tests are summarized on Tables 3 and 4

TABLE3 RESULTS OF
TESTS ON ANSWERS FLY ASH AND BOTTOM ASHFOR METALS BY TCLP AND BULK ANALYSISConcentration in
ppin USEPA TCLP Samples

Bulk Chemical Analvsis Samplesiiax Permissiblo mgd ma/kgLontaminant Concentration (1) {2) {31 {4) {5) 463 {7) {7} (8) (9}
Cadmium 1.0 mg/d 6.05 0.05
0110.28049" 3 30 44 87 13,63 7.02Chromium 5.0 mg/ * "~ 0.12 13,00 0.00 29 00Lead 5.0 mgd 030 0 30 045
0.750.87 0.23 4.40 895 60 7835

330460 Description of
Samples%y By WeightSample # % Fly Ash % Kiln Dust % Bottom Ash % Water

£l S e
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0.75 G.87 6.23 4 4G 895.60 78.35

3304 60 Descriplion of
Samples® By WeightSample # % Fly Ash % Kiin Dust % Botiom Ash % Water
Gbservations (13175176

472 17 b Good mortar-ke consistency, appears stiff but workable water rises t6 fop.i2) 35 7 35.7 0.0 26 6 Woerkable but
a bit stiff, waler rises to top.(35 117 236 47 1 17.6 Good mortar-like congistency, good workable concrele {41 44.0 220
0.0 24.0 Stiff mortar. oo stiff to pour out of truck. but workable{5} 23.8 0.0 59.5 16 7 Good workable mixture (53 0 0 44 4
22.2 33.4 Soupy slurry. would flov, well, butis oo wet.{7) 160.0 6.0 0.0 6.0¢8) 0.0 100.0 6.0 0.0¢9) 0.0 9.0 100.0

0f “Below delection limiis.
<001 mg

TABLE 4 RESULTS OF
TESTE ON ANSWERS FLY ASH AND BOTTOM ASHFOR METALS BY EP TOXICITY Concentration in

ppm USEPA EP Toxipity
Samples Bulk Chemical Analysis SamplesMax Permissible mg/l mgikgCantaminant Concentration (1} (2} (3) {4) (5] {8 (T}
{7:{8) {9} Cadmium 1.0 mg/l

INEA B.04 NAA 012 NFA NIA 2.35 44 87 13 63 7 02Chromium 5.0 mgil NiA * NIA * N/A N/A 0.10 13.00 0,00 29.00Lead 5.0
mgll NAA © 15 NIA € 22 NIA NiA 38 20 896 60 78 35

3304 Description of
SampiesSample # % Fly Ash % Kiln Dust % Bottom Ash % Water
Observalions, {13176 176

47.2 17.6 Good moriar-like consistency. appears stiff bul workable, water rises to top.{2) 35.7 35 7 0.0 28 6 Workable, 2
bit siff, water rises to 10p.{3) 11.7 23 6 47.1 17.6 Good mortar-like consistency. good workable concrete (4] 44.0 22.0 0.0
34 € 5titf mortar. too siift to pour oul of truck. but workable.{5) 23 8 0.0 59.5 16 7 Good workable imixture (6} 0.0 44 4 22 2
334 Soupy slurry, would flow well, but it is too wet.(7) 100.0 0.0 0.0 0.0(8 0.0 1609 0.6 0.0(%) 0.0 0.0 100.0

0.6 “Below detection fimits,
<0.05 mg/l (N/A samples (1) {3), {5) and (5) were not tested by EP Tox}

EXAMPLES S AND 24 - INCORPORATING LANDFILL LEACHATE

S
w.google.com t ( E;?Parem US437733
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<0.05 mgit (N/A samples (1}, {3}, {5} and (5) were not tested by EP Tox.)
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EXAMPLES 3 AND 4 - INCORPORATING LANDFILL LEACHATE

Additional samples were prepared as described in Examples and 1 and 2, but instead of water these samples ulilized
landfil leachaie from a Plainville, Massachusetts landfill Some of the samples were placed into an extractor within thirty
(30} minutes of mixing. simulafing the performance of the materials at the fime of fandfil placement. The results of the £F
Tox tests for these samples {1A-1D} are shown in Table 5. Other samples were allowed lo cure for sevenieen {17} davs
and ther crushed to a powder and exiacled The results of EF Tox tests for these sampies (24-2D) are shown in Table 6.

TABLE § RESULTS OF
TESTS ON STABILIZED PLAINVILLE LEACHATE ANDANSWERS FLY ASH FOR METALS BY EP TOXICITY30 Minute
MixConcenlration in

pem, USEPA EP Taxicity
Samples Bulk Cheumical Analysis Samplesidax Permissible mgh mg/kgContaminant Concentration (1A} (1B} {1C) {1D} (5)
(5} (6} {71 (8} Cadmium 1.0

mgA 017 0.18 0.11 0.13 2.33 44.87 13.63 0.06 <0.04Chromium 5.0 mgh "= 7= 0.10 13.00 0.00 £.23 0.13Lead 5.0 mgA
045048 624 0.29 38.20 896.60 78.351.09

0.33 Description of
SamplesSample # % Fiy Ash % Kiln Dust % Old Leachate % New

Leachate (1A) 34 34 0 32718}
34 34 320(1C) 44 22 0 34{1D) 44 22 34 0{5§ 100.0 0.0 05) 0 160.9 0 0{7) 6 6 100 0(8) 0 0 0

100 *Below detection limits

<0.05 mg#

TABLE & RESULTS OF
TESTS ON STABILIZED PLAINVILLE LEACHATE ANDANSWERS FLY ASH FOR METALS BY EP TOXICITY4T Day
CureConcentration in

ppm USEPA EP Toxicity
Samples Bulk Chemical Analysis Samplesiax Permissible mgi/l mafkgContaminant Concentration {2A) (2B} (2C) {2D) (5}
(53 (6} (7} (6; Cadmium 1.0

DIRECCION POSTAL: APARTADO 1178, ARECIBO, PUERTO RICO 00613, ATENCION L. OLIVER
TELEFONO PORTAVOZ: (787) 354-0950;
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CureCencentration in

ppm USEPA EP Toxicity
Sampies Bulk Chemical Analysis Sampleshax Permissible mg/ mg/kgContaminant Concentration {24} (283 {2C) (2D} (5}
{8} ¢ 8 Cadmium 1.0

mgl * 7 T .05 2.33 44,87 1363 0 06 <0 04Chromium 58 mgd """ " 016 13,00 0.60 §.23 0.13Lead 5.0 mgi <0.10 <010
<0 10 6.10 38.20 896.60 78.35 .04

033 Description of
Samples% By WeightSample # % Fly Ash Kiin Dust % Old Leachate New

Leachate (2A) 34 34 0 32(28)
3434 32012C) 44 22 0 34{2D} 44 22 34 0¢5) 100000 16} 0 10000 0{7) 0 0 100 0(8} 00 0

we

<0 05 mail

___ "Below detection limits.

VWhen mixed all samples (ie samples 1A-1D and 24-20) had a good monar-like consistancy which appeared slightly stiff
but workable The samples were not very fluid, however a film of waler rose 1o the top after the mixdure setled for about
thirty munutes

Lead, cad and ch are iy the metals of concern in fiy ash and leachate extracts. Significant reductions in
the leachability of tnese metals on the order of one and two orders of magnitude were observed Thus. the data in Tables
3.6 indicates that the present invention produces very posiive reductions in leachability of these metals even before the

mixture is fully cured.
Full Scale Demonstration Equipment

A [ult scale demonstration of the present invention employed a mobile. seli-contained silo/mixer unit known as an ARAN
ASR-289B manufactured in Austrafia by ARAN Mfg Corp. This diesel powered unit is capable of sioring up to 50 tons of
kiln dust in a dust controlied sflo and mixing the kiln dustin a pugmili with fly ash and leachate in controlied ratios. A rubber
belt conveyor with a clam shefl discharge loads the covered dump Irailers for lransit to the landfif

Procedure

The fiy ash/kiln dust mixture is collecled by air poliution control equipment at the SEMASS waste to energy-facilty in

File Edit View Favontes Tools Help
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Procedure

The fly ash/kiln dust mixture is collected by air poliution control equipment at the SEMASS waste lo energy-facility in
Rochester, Massachussels. and stored in a silo. The fly ash flows by gravity discharge into either of two pugmils located
above a drive-thru discharge zone. The fly ash is conditioned to any desired moisture content prior to gravity discharge
into the ARAN “aggregale” hopper which is positioned in the drive-thru below the fly ash discharge

Cement kiln dust is metered onto a belt carrying the fiy ash product to the mixer. Leachate and any makeup amount of
viater is alsc be added prior to the ARAN pugmill. The ARAN unit provides 2500 gallons of leachate/water storage

The three components are intimately mixed in the pugmilf and then discharged onto a rubber bell conveyor for liailer
loading

The prefesred physical consistency of the finished mix is a moist silty texture, but not saturaled. This mixture is not free-
flowing like toothpaste or wet mortar, but rather is like a moist soil. At the landfill, a compacter immediately travels over the
mixture. Some eight to ten days after compaction, the mixture hardens to a concrete like durabiity

An important aspect of the full scale demonstration is the determination of the final mix ratios The preliminary
experiments, discussed above, indicate that ralios of fly ashikin dustieachate of 2:1:1.7 are appropriale. Lower
concentrations of kiln dust may be appropriate. however. when the fly ash conlains higher concentrations of lime.

Landfill Handling During The Full Scale Demonsiration

The stabifized mixture is iransported in leakproof. covered dump trailers to a lined landfil faciity The stabilized mixture is
dumped in the dedicated ash disposal cell When any bottom ash is utilized, the stabilized mixture is combined with the
appropriate ratio of bottom ash (up to 50%}. In either case, the mixture is immediately compacted and covered with soil
daily No special handling is required

Thus. while | have described whal are presently the preferred embodiments of the present inveation, other and further
changes and modifications could be made thereto without departing from the scope of the invention. and it s intended by
the inventor herein to claim all such changes and modifications



MADRES

File

DE NEGRO

- Msture ..

Eeyt Vi .F“k“v.?f:tef. Toch:  Help .
Thus, whils | have described what are presently the preferred embodimonts of the present invention. other and iurtner ~
changes ant modiications could be made thetet wiihou! departing fram the s6oge of the iventien. and itis intepded by g
the inventor harein to claim ali such changes and modifications
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