SISTECO, S.A.

LA NATURALEZA Y LA INDUSTRIA PUEDEN COERISTIR

INGENIERIA ESPECIALUZADA €N BIOTECNOLOGIA PARA
TRATAMIENTO DE DESECHOS LIQUINOS & SOUDNOS INDUSTRIALES,
BIOREMEDIACION, DISENO Y REDISENO DE SISTEMAS DE
TRATAMIENTO
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TRATAMIENTO DE VINAZAS EN DESTILERIAS DE ALCOHQL




DESTILERIAS DE ALCOHOL & TEQUILA
CARACTERISTICAS DE LAS DESCARGAS

« GRANDES VOLUMENES DE :

* VINAZAS (MOSTO)

«  MATERIA ORGANICA E INORGANICA
« ALTAS TEMP. >095°C

« MALOS OLORES

« ALTO NIVEL DE COLOR

« ALTO NIVEL DBO.

« ALTO NIVEL DQO.




CONDICIONES DE OPERACION CONVENC




——1 AERONICS INCORPORATEI

ENVIRONMENTAL LABORATORY DIVISION

J Sulte 315 Herald Bldg., 81 Muralia St. Tel. No. S2743JVE.C. No. 141.13%
mlramuros, Manile Telefax No. (632) 5274

Client 1 CENTRAL FERMENTATION INDS. CORP. Date : 02 Aug. ‘96
Addresa 1 San Vicente, Apalit, Pampanga Ref. No. t 94607446

TECHNICAL ANALYSILS REFORT

Sample Description t Fr. Sludge Fermanter
Method of Saapling + Composite
T P L N R P T T T R R Ry Py R T T S B s g T R Ry S P P A P s S S S R Ry Ay Sy gy R
PARAMETERS CONCENTRATION
sEssSsosoEmEErues
COoD y Mg/l 149,985
pH , mg/1 3.66
Nitrogen , mg/l 1,665
Phosphate y mg/1 12,098
Conductivity, umhow/cm 49,995
L —————— — . —— T T W i T B Al LIS 0 ) B i T N N s Py B P R N R N R N NN S S e T
BODS, mg/l
P— T gy ——}
Gradb Influent fr. “igester 464584
— Grad Efflusat fr, Digecter 24,088
— Influent fr. Bludge Digester 37,0496
Bff lusnt fr. Sludge Digester 18,690
8ludge from Formenter 90,000

Reported by

HARE £1REEN A. CAMPDMANES .
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TECO, S.A.

b AWATUNE AN THE ONDVETRY STIAED COX ST TOCATAVE

A- INGENIERIA

@+ Ingenieria Conceptual
i Ingenieria Basica
Ingenieria en detalle
Memorias
Desarrollo de Teccnologias
Disefio & Construcccién

* % * ¥ »

B - Desarrollo y Direccion de Proyectos :

v' - Plantas de Tratamiento de Aguas Residuales
Industriales, Municipales & Domésticas.
- Sistemas de Bio gas & Co Generacion
- Administracion de construcion
a - Administracion de proyectos
- Puesta en Marcha

C - Construccion :
- Obra Civil

U - Movimiento de tierras

U - Cimentaciones

- Estructuras metalicas

nqueria en acero .
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PROCESO TRAT. VINAZAS




PROCESO DE DIGESTION
ANAEROBICO & FLUJO DE ENERGIA

4%

76% 24%

— ALTO NIVEL DE

ACIDOS ] CH 4
ORGANICOS
ﬁ% /
0 \ 0
i ACIDO 2%
PASO1 ] ACETICO
HIDROLIZIS & PASO2 PASO3
FERMENTACION Acetogenesis &

dehydrogehation FERMENTACION DE METHANO



DIGESTOR ANAEROBICO




TRATAMIENTO BIOLOGICO
SISTECO

ENTRADA AL DIGESTOR
SALIDA DEL DIGESTOR

q




RELACION VINAZA [M3. Vs PRODUCCION BIO GAS [ Ft3

1 Lt. Alcohol = 12 - 15 Lts Vinaza
1 Lt. Vinaza > 150.000 Mg. [ Lt. DQO = 1.5 Ft 3 Bio Gas
1.000 Lts. Alcohol=15.000 Lts. Vinaza = 22.500 Ft3. Bio Gas

Ref. Bio Gas Ft3 Vs. Vapor saturado 150 PSIG.

16 Lbs. Vapor = 1 Lt. Alcohol

2.5 Ft 3 Bio Gas = 1 Lb. Vapor

40 Ft 3 Bio Gas = 1 Lt. Alcohol

40.000 Ft 3 Bio Gas = 16.000 Lbs. Vapor = 1.000 Lts. Alcohol

APORTE BIO GAS 7. 080 LBS. VAPOR = 44.2 % - $0.00
REE COMBUSTOLEO Vs. VAPOR SATURADO 150 PSIG

1 Lt. Combustoleo = 33 Lbs. Vapor.

0.5 Lt. Combustoleo = 16 Lbs. Vapor = 1 Lt. Alcohol

16.000 Lbs. Vapor = 485 Lts. Combustoleo = 1.000 Lts. Alcohol.
Precio Combustoleo $ 2.40 [ Lt.

Costo produccion vapor [ cada 1.000 Lts. Alcohol. $ 1.164.00

Costo ton. Vapor. § 165.00/ Aprox.
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TRATAMIENTO QUIMICO SISTECO
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PRODUCTO FINAL




ESCALA REMOCION DQO / PPM

DESC. DIGESTOR

57.000 PPM
ﬁ —
TRAT. QUIMICO
POST
1.500 PPM

OXIDACION
400 PPM
h

FILTRACION
<100 PPM

—




PHILLIPENES ALCOHOL DISTILLERY

® ®
AERONICS INCORPORATE

ENVIRONMENTAL LABORATORY DVISION

AERONICS INCORPURATED
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% 1 Final Stage of Treatmmet 1
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Method of Sewpling + Composite — —
- i
PARAMETERE CONCENTRAT ION M vl CHARACTERISTIC STATION NUMBERS
EEzzzEEEEwwwe X
wo, o/l T
. w1 - ]
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CFIC maugurates water treatment facility

THE CENTRAL Fermentation
Industrial Corp. (CFIC). one of
those alcohol makers accused of
polluting the Pampanga River.
has cleaned up its act with the
inauguration recently of a mod-
ern P50-million waste water
treatment facility.in its factory in
Apalit, Pampanga. Sistemas
Ecologicos S.A. (Sistecos), a
specialist “biotechnology” com-
pany based in Puerto Rico un-
dertook the installation of the
treatment plant. In a dramatic
demonstration of the efficacy of
the new systém and to prove
that the treated effluent that will
be discharged from the CFIC
compound is totally clean and
safe, Juan Luis Rios (in photo),
lhe Sistecos chermcal engineer who supervised the installation of the facili-
1y, takes a drink of water taken directly from the discharge outlet.
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Waste treatment plarnt wp
APALIT, Pampanga — The Central Fermenta-
tion Industrianl Corp. (CFIC), one of the seoveral
nlcohol making plants often anccused by the envi-
ronmentalists and fisher folks as major polluters of,
the Pampanga River, has made good its promise to
protect the sensitive ecosystem of the river by
innugurating yeu(,erday the 50 million waste wa-
ter treatment facility in its l‘ucwry here,

contracted the : of &

o . e
mnmonta] Journulint eook ﬁurn- (n drinking ma*
ed water takon from the discharged outlet as other
journalists watched.

According to Lee, the Department of Environ-
ment and Natural Resources has ordered the com-
pany to put in place within 90 days an efficient
process and facility to cure its wasto water before it
dischnrge into the Pampangn River which is the
smource of hivelihood of many families living alone in
its bank.

“It was o tough job to finish the whole treat-
ment facility in just three months, We had shifts

people working round the clock to nu_nt the DENR
deadline and we are glad we did i, snaid Rios,
Sisteco chemical engineer who supervised the wurk
at the factory

liter mnid the inauguration marked a positive,
environmoental turn-around in the company’'s oxis
tence. He assured the fishing and farming commu-
nities, the DENR, and the media that CFIC will be
a true friend of the environment and an active
partner in protectingg, preserving and roviving the
l’nlu[n-llf'u River

CFIC in one of the biggest formentation firms in
the country factory which manufactures ale ohol
veast, v cpar and liquid coming from molassaeas, o
by product of supgar making. The company counts
several pant manufmncturing corporantions, hhke Deal
Monte, Nostle, San Miguel, Pepsi, Colie and MO
as chionts. (Madelynne Domanguoaz)
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ENG. JUAN LUIS RIOS
Ditector, Research & Development
Sisteco S A.

W.A. Mozant $224 Col. La Estsncia
Zapopan, Jalisco, Mexico C P. 45030
FAX ¥ (52-3) 629.4849

Dear Engineer Rios:

muwmpmammmn‘u 1997 The Department
ﬂﬁmuMMM)wmanhmm
on the pervisting problem with CFIC,

We are glad to know Mmmwﬂh.bhdpmwhbtﬁimha. W
MMWMMmmmqmo huhstodo«iv:
the DENR on their efforts to abate the company’s poliution problems. It is assuring 10

!hn-ipdwmmbimn.&quuommmu
the mattesr mentioned above, vard J
- Looking forw ¥0 your assistance for 3 wmore vigorous

y 3
VICTOR O. RAMOS
Secrotazy

Vigayss Avenue, Daman, Cuezon City, Philoones 1100
Tal. Nos (632 9298626 10 29 - (837 2232282




GUATEMA ALCOHOL DISTILLERY

o
HDARSA LABORATORIO DE ABUAS RESIDUALES

iy

K 5.5 Caniro o Fegs, 53 Lick Do Exity
ek SRS, SO DTS Fac BOSIL
el Sheatfown oo §

REPORTE DE ANALISIS No. 042.02

Emgress:  Destladorm de Alcchoiss y Rones, 8.A.
Resporsabie i Eack Aragon
Fecha: (A062002

PAGINA 1 DE 1

TRATAMENTO BACTERMAS SISTECO SA.

1L

Oust 150050 30032002 W2N0Q

Cobimnz

PARANETRO 11530050 | DINENSIONALES
Tempersusa | b

M 17 Uinlades de pH
00 151150 npOL
Deo 7353 mOoL
Nivigeco tolal 30 gL
Foshor i o | nPOL
Sufens 710 g
iMl 7. mgSOy'L
| Cloruros 1y ngClt
Cuigin: Duste [¥3] mgO4

| Sdldos Totwiss 0 mgt
 Sbidos Sespandios Totaias| 3044 mgl.

| 59idos Sedimeniebies 02 mid.

| Polsso 8100 mKL
| Calco 1300 mgCal

Wi A% MO WEF 17" e T

T3 DARSA
e - LABORATORIO DE ABUAS RESIDUALES
—
e 3
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REPORTE DE ANALISIS No. 042,02 PAGINA 1 DE 1
Empresa’ Destindom de Alcholes y Roses, 5. A
Resporsabie ng. Erck Aragon
Facra ﬂﬂnﬁ
TRATAMIENTO BACTERIAS SISTECO SA.
. ‘ Aeametd 13800800 WAE002 082002
T TOORAEES
R .
’ooo o .‘0:’“
He o] g " oA
| Ntgans wew mgNL
Féaforn el 3] g PO
Sulany wi "
Suitce e mg 80,
’M‘ ' mg o )
'MM 1] " oA
| Béidon Tomies VN ol
| S0kl fuspendiios Totskes 1177 ot
- 50kioe Sedmentaties 07 e
o 80 oL
| okt w | nglat _]
i s W 1 -

Lede Detlena Chea ge Avbvako
Jule de Asegurimiaria ge Cabdad
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LABORA TORIO DE AGUAS RESIDUALES
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REPORTE DE ANALISIS No. 041.02 PA
yRooas 8§ A

D On o
Responsatee. Ing. Enck Aragon
CN0E2002
THATAMIENTO QUINICO | TECNOLOGIA SISTECD S.A.

Tieo de tucata GO Loctu o ueseo
ENsenn de Foscnr Anes 81 130000512 0082000

Musena Tramacs son potheares B Caons | Feesw|

Efuentn o Russy ¢ 1 134300807 UG P002

Motetny Tromssta con poremmrsd A Oatrm (50 Filvw)

PARAMETROS

e — KR
Twmoernturas 5 25

o 840 037 Unidades de pH
Dao 45 “u08 mg O

D8O . mogu\l
Nitrigero a8 LR my

Feaforo 1otal 1.04 :’ mg PO
Suemos a2 mo SO/
Suffeos o v | mg 80O, 1L
Clorums 73 .\‘Tz mgﬁﬁ
Cigena 1738 0 img

Solces Totales 820 o mot

Solcos Suspondisos Totales w 148 |t

Sohsos Sedimentutios 00 o |t

Potasio 158 158 o mA

Cesin 0 ° | mg can

Sice 2 9 lmgsin
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A0 PAMRERS | A RFFROOLOO0E FASDAL O TOTAL O £218 DOCUSENTS




DOMINICAN REPUBLIC ALCOHOL DISTILLERY
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Destileria. San Pedro de Macoris

26 ge noviembre, 2002

Sefor

ing. Juan Luls Rios / SISTECO SA

Después de saludarie, |le remitimos 10s resultados del DQO, montado a las
muestras de vinaza de la descarga del DIGESTOR ANAEROBICO , usando Ias bacteras

de SISTECO

DQO DE ENTRADA 135.000 Mg / Lt

6 ( seis dias posterior a la siembra ) » SALIDA 17,700 mgnt
8 ( ocho dias posterior ) = 15,700 mg/nt

10 ( dlexz dias posterior ) = 9,900 mg/t

Esperamos, que tan pronto reciba, nos confirme, y estamos a la orden

Atantamente,

Ing. Miledys Maldonado
Gerente Control de Calidad
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Destlleria. San Pedro de Macoris

Reporte de analisis de laboratorio,

Prueba de Tratabilidad descarga del Digestor.

“ TECNOLOGIA SISTECO S A"

_Resultado andlisis DQO - OCTUBRE 22, 2002

| MUESTRA [ 1% CORRIDA | 2** CORRIDA
| Digestor (Descarga) | 17.700mot _ | 17,000 mot
| Trat. Quimico y Fisico | 1800 mo | 1,000 mgh
Ozonacién | 350 mgh | 278 mg
Filtracién | 100moh_ | s mgh
Resultado analisis Microbiologia a la filtracion
| MUESTRA | 1™ CORRIDA 2** CORRIDA
| Coliformes No crecimeentos No crecimientos
| Lactobacilos No crecimeentos No creamientos
 Strop / Staph No crecimientos No crecimientos

Resultado andlisis al filtrado (agua)

ANALISIS [ 4™ CORRIDA | 2™ CORRIDA
815 [ 8w
{ bunn mgilLt 450 | 347 |
Conduct. usicm 1,220 | 1,420 T
Cloruros mgAt. ERAE I 1.040
Alcalinidad Pmgit. | 0 | 0 .
Alcalinidad Mmgt | 248 | 208 A

SRUAL & GO C POR A
TP AR e |

AGUA FERM
7689
140
1330
1294

220
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AREA REQUERIDA TECNOLOGIASISTECO .

~ TECNOLOGIAS
CONVENCIONALES




REF. COSTOS DE INVERSION

TECNOLOGIAS CONVENCIONALES

w

m SISTECO
® OTROS

SISTECO



REFERENCIA DE COSTOS DE OPERACION POR
M3 /AGUA RESIDUAL TRATADA

100 9%
REF: 80
US $4 .00/ M3 60
40 A y y
P
28 AI‘I‘.‘./
ler 2do 3er 4to
trim. trim. trim. trim.

US$ 180 1.20 0.75 0.48

m SISTECO S.A.

W TECNOLOGIAS
CONVENCIONALES




PANEL ELECTRICO MODULAR




AUTOMATIZACION PLC & SOFTWARE

ess and machine automation




DESPUES

APLICAGIONEN Fi3
FERTIRRIEGO e




TECNOLOGIASISTECO

.- RECUPERACGION Y REUTILIZACION DELA'AGUASIPARAS- UTILIZARSE EN CALDERAS;
SISTEMAS DE ENERIAMIENTIO; RIEGO; LIMPIEZAT ET(C.

- PRODUCCION DE GAS METHANOFATUTILEIZARSE:COMEOICOMBUSTIBLE ALTERNG
EN CASA DE FUERZA:

- CONTROLTOTAL DEMALOS OLORES!:

= REMOCION DE COLORO0.:5%

= GENERARTABONO ORGANICO; BASADOENLOSIDESECHOS SOLIDOS .

= AREAREQUERIDA<TAL50% CONRESPECTOATECNOLOGIAS CONVENCIONALES:
= REDUGCCION DE COSTOS PORICONSUMO DE ENERGETICOSOBRE UNS0% .

COSTODEINVERSION <509 OIRAS TECNOLOGIAS:



