ANEXOS



ANEXO A: ESPECIFICACION DE EQUIPOS
Y MATERIALES UTILIZADOS EN LA

EXPERIMENTACION



BALANZA ELECTRICA
Modelo EU-C500
Industria Italia
Capacidad 5109
Rango de o
Temperatura 10-40°C
Error de
Precisiéon 0,001g
Tension 120V
Frecuencia 50 Hz
ESTUFA DE SECADO
Modelo Conterm 2000201
Marca J.P Selecta S.A.
Rango de 40-250 °C
Temperatura
Potencia 2000 w
Voltaje 230 v
Frecuencia 50/60 Hz




MUFLA

Modelo VEN MKH
VEB elektro bad
Marca
frankenhausen
Rango de 10-1200 °C
Temperatura
B Potencia 3,2 kw
Voltaje 220 v
Frecuencia 50 Hz
ESPECTROFOTOMETRO
Modelo VR-2000
Marca J.P. Selecta, s.a

Rango de onda| 320-1000 nm

Corriente 112mA

Voltaje 230/240 v

Frecuencia 50-60 Hz




SECADOR DE INFRARROJOS

tamices

Modelo Eurotherm
Marca Sartorius
Potencia 350 VA
Rango de 10-40 °C
temperatura
Voltaje 220 v
Frecuencia 50 Hz
TAMIZADOR
Marca ORTO-ALRESA
Potencia 100 W
Velocidad 2500 rpm
Voltaje 220 v
Frecuencia 50 - 60 Hz
Recorrido de 3mm- 4um




ANEXO B: METODO ESTANDAR DE
DETERMINACION DE INDICE DE YODO

DEL CARBON ACTIVADO (ASTM D-4607)



Standard Test Method for

Designation: D 4607 -~ 94 (Reapproved 2006)

Determination of lodine Number of Activated Carbon'

This cnamdird s based sader the foed dedgaton D 40T, e sade Inesedianly S0k dw d

Iatcane e your of

adgind adopein ot w tu o of reviion, B pear of Bat reviden A ossshes le panathocs o te pox of La nagpeond A
gt apdion W) e m aliorl changy dece B L seviikn o sappoond

L. Scope

1.1 This sest method covers the detenmuinagos of the relative
actvion level of waused o seactivaned cohoas by adsorpticn
of lodine from solatioe. The amounk of iodine
ahsoabed (e milligeuns) by | g of cabon wsing et coaditions
Eoied Derein is calied he jodine samber.

1.2 This stomdard does mod parport & addeess wll of the
safery cmcerns, ¥ any, woociatal with i we. Ir i the
responsibility of the wser of thi samdurd o exmaddish appro-
peiate safery amd health proctices amd determine the appriica-
Wiy of regpubeiory Kmitations prior by we. Specific hazand
salements we given = Section 7.

2 Referenced Decuments

21 ASTM Suefards: *
C 519 Test Methad for Specitic Surface Area of Cashos oo

Gruphite

D 1193 Specification for Reagen Waley

D 2652 Termmology Relating w Activated Carbon

D 2867 Test Methods for Mossture I Activated Caebon

D 3860 Practce for Determinssoa of Adsoeptive Capacity
of Activated Carbos by Agqueous Phuse sothers Tech-

ssgue
E Il Specafication for Wire Cloth and Sieves for Testiag

Purposes
E 177 Practce for Use of the Terms Precision sed Biss in
ASTM Test Metods
E 247 Specification for Laboestoey Glass Gradusced Burets
E 288 Specification for Ladbormory Glass Volumetric Flasks
E 300 Pracmce for Sampling ladustral Chemicals
22 NIST Publicatien.

"Thie e mabed x ende fx jariedicics of ASTM Conmdnee [0S cs
Activand Caton and e the Jawt mogoasihiiny of Schoaseatus D02 an Liged
P Dodsxion

Curen adewco sppaoived O | 2006, Pubdided Nowostor 2006 Odgiaaly
apparved (e 1WA Las provious e sppeoved & 1990 @ D 4007 - (10

“Por mfereaced ASTN wastats, viekt the ASTM webnin, wornsem g o
concy ASTM Caonna Sonmvce & wnvice®ammon. Fos Aesa’ Bk of ASTUH
Soandonds volurs (sbamnation. reter w the wadand « Dot Scosary puge oo
the ASTM webwite

Circular 602—Testing of Glass Volumetric Apparstis’

3. Summary of Test Methed

3.0 Thes test method is basad wpoa 2 Geee-point alonpion
wsothenm (see Practices D 3860). A standand jodse solution is
treaied wigh three differens weights of activated carbos usder
specified conditions. The carbon weaied solumsions ase filtered
separate the carbon from the tressed odine solution (filtrate )
lodine remaining in the filtease is mesared by Sration. The
amoust of odine removed per gram of cabos is determined
Tor cach carbos dosage and the resuhing deta wsed 10 plot an
advoeption tsotherss. The mmount of iodine sdorbed (is
willigrans) per gram of carboa at & resadual jodine concenmrs-
Gon of 002 N is repoetad as the sodine number.

32 Jofise conceamton i the stsdird solution affecss the
capacity of an activased carbon for iodine adworpeion. There-
fore, the pommabity of the sndard lodine sodation must bhe
maintakead ot 2 constust valse (0.100 = 0.001 N) for all iodine
samber mesurements.

33 The appanmies requesd consists of variows laboratory
glassware usad 10 prepase solimices iad conact cubon with the
standud sodise soluton. Filtation sed nense cqupaiens e
also sequired,

4. Significance and Use

4.1 The wdine mussber & a relative indicasar of porosity in
an activared carbos. It does oot pocessandy provide & mesure
of e carbon’s ability 1o sdeord ofier species. lodine number
may be wied s an sppeonisetion of sarface aea for some
rypes of activased carbons {see Tes Method C 319). However,
i1 st be realized thas sey relationship betwees suface arca
and wdine pusber cansot be generalized. U vares with
changes In carbon raw material, processing conditions, wed
pore wolume distridatson (see Deflaitions D 2652).

42 The preseace of adsorbed volatiles, sulfur; and water
extractables may affecs @e messured lodse sumber of an
activated cabos

fAsailibl oo Nanooad leena of Steded wd Tocteakgy (NST) 1D
Barcas Dx, Sop 10T, Guituaday, MD 20890 1070, hepcVwww b gor

Copyogn © ASTM Etavatone, W ey Mt Save, PO fice SO0 Mt Conmotiones P THIBINAN Ui S0
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E. Apparabus

Mo 1—All F ey
the requramems of NIST Chcular B2
these sprahcatiors. 1 gensrally deigraied an 'l"_"_ A% S .I-
!-p.-r.i:-huEEl‘J:.rdEiHl

51 Anapivad Balanoe, socuracy {0000 2

52 Burey, [-mL capacicy of 5-mil wecision burs.

53 Flusks, Edenseeyer 230-mL capacity with ground gliss
WP,

54 Flhuk, Eflenmeyer wide-maouthed, T50-ml. capacity.
55 Belers, sssomed sies.

56 Bombe, amber, Tor sossge off iodine and ihiosulfae
s ialiois.

57 Fumieli, 100-mim op Ssde diseier

53 Filrer Faper, 18.5-cm prefolded pages, Whatsan No.
IV or eguivalen.

59 Pipers, volametnc oype, 50, 100, 250, 300, ssd
Bk mil. capaciny.

500 Weelamiervre Flasks, 1L

501 Gradvared Cvlinders, 100 mL and 500 mi.

& Heapents
Bl Purity of Reaprai—Reagenl grade chemicals shall he
sed in all esis. Usles otherwise indscared, i is isiesded tha
all reagenes dall confisam 1o ihe specifications of the Cosami-
e om Asalyiical Rengents of (he Amenicas Chemical Socieny,
where sl specifcions ae svalable ¥ Other grades sy he
wad, provided it is A sscemained thar the seagem kool
sulliciemly Byl paariy Do permdn im e withosn esensg the
accugmey of the delamination.

61 Puriry of Warer—References 1o waler shall be under-
shownl BO o MEan Pedgend waler confonsisg o Specifeation
I3 1093 for Type 01 reagent wier.

03 Hdrekdoric Ao, colceniralad

B4 Kiciem Thicauifure, (MNa5.0 . SHOL

65 Kedinie, Unined Smies Plamacopeia, feasblisesd orys-
Eals.

Bl Posaiam Lodide.

0T Poeisar fodae, pristary sandand

63 Swrch soluble poleto of SrToWIGoL

09 Sdiaem Covtausels.

ﬁld-d_::ln.r-l.

7. Hazards

T.1 Several potental hazards sre sssockned with cosductsg
e izsl peocadine. B b sol g pupoese of this stsded o
address ol poleatil heoll sl safery hasands encoumensd
with s nse. The wser & responsible for esablishing sppinopr-
ate heahih and safery practces before use of i el Eocadene.
Determdse he apgplacability of federsl snd e regulatons
Befoie ancsgisg o uee this e metdod.

7.1 Pemsonnel conducting ihe iodine number peocoding
alaiild be aware of pobential safery wsd Bealth Baesrds associ-

! = P g T i i, O] Sackery Spaci B st~ . O -
cd Sec, Walingon [ Fal sapolots o the watisg of Ragonds od Baad b
the A wwrican Chari e 5] Soeckery. we Hagio Chandoak sl Smsdards.™ b Fmoph
Hesin, Ik Ve Nouoed To. . Mew York N swd fe “Unied S
Fainm opsia ~

ated with the chemicals e & this procedure. The “Mate il
Safery Dara Sheet”™ (MSDS) for cach seagent lised in Secton
& ahoiald Be remd and ssdemiond Specil precaitias o be
Raken dursg use off each reagent we included on the “Materaal
Eafery Dana Sheer™ (MEDS). Firs ald procsdures for costscn
wills & chemseal are also lsed o Bs “MSDE.” A “Materkl
Safiety Datn Sheer” for eack sagent may be obiained fmm the
manufeciurer. (ther safery 8d heakh Bacasd inforsalion on
reagents wsed in this peocedun: & avalable. =

73 Careful Basdlisg and good labosstory techaige should
always be used when working with chemicals. Avosd costict
with hydsochbonc ackd or aid vapoe Care should also be wwken
5o prevent bums dusing beating of varous solutioms during this
sl [EidEne.
TA The weer of dus o0 selhid should cosaply with ederal,
stte, and bocal segulations. Foe safe diposal of sl samples s
reagenils wsed

. Proparation of 5ol

Bl Hydrocbloric Acld Solavion (3% Iy welphtl—add TO
mul. of concentrmed hydeochlnic sod w350 ml of doillad
wer and sy well. A pradensd cvlindsr may be uead o
masurement of volume.

B2 Soulivm Thicusdfare (100 Np—Disodve 24320 @ of
soafium thicsullae |8 appeoisensly T3 = 35 ml of Gesbly
B diwnilled witer. Add 0.00 = 000 g of sodiven carbomate
0 minimiz: bactenial decompoaiiog ol the thiosullate solits
Quantienively wansher de misnee w0 a 1L volsmenie Rk
amd dlate wo the mask. Allow (he solitess 1o aand o oo 4
iy hefone standandizing. The solution shoubd Be siored in an
amber botle

B3 Srasdeel kedfee Solation (OLL00 = (001 N}—Wesgh
TXMH g of welinie and 19000 g of polacdio el (KI) S
a4 beaker. Mix the dry iodine s posssiom odide. Add 2 w3
mal ol water o the beaker and st well. Cominue sdding ssall
increments of waler (approcimately 5 sl each) wisile sievisg
il e el volmme b 50 o 60 ml. Allow the solitios o
amand o mdsimiim of 4 h W oessure tho all coyaels e
thesoughly dissolved. Ovcasionsl stering dursg s 45 pe-
rhird willl aid s the dssolution. Cresssnively wassler woos 1-L
wilsmenmic fask wsd Il o the mak with disilled waes I is
imporiant et the slsdied iodine solution has an iodide-io-
boadime weight mtie off 1.5 10 1. Seore the solution s an sy
Baniuls.

B4 Pousisism lodare Solatior O0LI0 N —Dry 4 o saone

of primary standand grade potsssium iodae (KHy) ac
110 = 55 o 2 b ] ool 1 Fowd Lemgeeralie in & de sl ceain.
Dissolve 35667 * (L] g of the dry Pl lodale & el
100 mL of disilled waes Quantiagively massfer woa 1L
ilsimenic Badk and Bl o the ik with demllad witer. Mix

thesvughly and siofe is & plus-saoppered boale,

* Tha “Chamical Safary Data She™ for e bt chomicl s sxaibbl bom
that Muser{acnring Chorias Asociition. W, [
‘hul_ﬂ Py i I"r\-l ST - |
T APEATEITL Pouker Gusid s Clwvshcal Mooosde. 197, UL S Depanmuem of
sy, Docupatkaal Sakary snd Mol A Wik I
from U S Goemras Prisisy Dllcs, Wadksngwan, T

. il oo, 1975,
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E5 Nusreh Solurion—Mix 10 = 05 g of starck with 5 w 1
mil of cobd walsr 1o make & pasie. Add an alditons 25 = 3
il o wester while stirming i the stach paste. Poar the misre,
while staming. into | Lal boiling weter and Boil fo 4 10 5 min,
This soheteon sould be made e daily.

% Standardization of SoluGums

91 Nusndovelisaion of 000 N S Thivsdfre—Pipe
2500 mal of poticedsmn iodate (KH,) solution from B4 in a
250l vitration {or wide-mourked Efenmeyer) fask Add
Z0H} = 101 g of potsssium iodide (K1) 1o the Nask and ke
e flask o dissalve the potsssiom sdide crysials. Fipes 5.0 sl
of concesiraed ydmoloric seid e the Rk Tirae the fres
bofise wigh sodivm thiosullae sodstion wsil & light yellos
colie is oleerved is the Mask. Add o few drops of sarch
mficans (3.5) and continue e lmaos deojeise mel o
o prodeces a colodess solution. Delermine sodiom thiossl-
Tae somsality as follows:

Ny = P oy

i

= sdium deceulfale, ¥,
= polaim iodate, mL.,
= polusim jodae, N, and
= soelium dsceulfare, mL.

The tetios @ep should be dose in wipleate md ihe
sormaliny resulls svemsged Additionsl replications seuld he
dione if the range of values encesds 0LUNE N,

97 Nusndovelimion af 0,000 = 0.000 ¥ hadine Solition—
Pipet 250 il of bidise sobation {83} inio o 250-ml. wileme
uibed Erfermeyer fask. Tirale with sandardized sodium
ice e (7.1 ) uomil el i solution s a light yellow color,
Add a few dofs of srch dicator ssd cominue liration
drogrwise unil ese drog produces & colorless sduion. Deter-
mime: e indine sodation sormuality o follows:

N, = =13

¢

b w =

whess:
= wlise N,
= soelium deceulfare, ml,
¢ = sodium decsulfate, N, and
= i, ml

The i @ep sbould be dose im wipleate sd ihe
ormaliny resulls svemsged Additionsl replications seuld he
done if the rege of vabes exceads 003 N The iodime
solation eraceniation must be L100 * 0001 & IF this
requirement is ol s, repeal 3.3 and 9.2

~ e

1. Procedare

101 The procedure applics w cther powdersd o gresule
activied carbon. When geanulie carbon i 10 be 1emed, goind a
represcalalive sample (see Fracgcoe E 3000 of carbon wel &
Wi % (o moee will pass dheough & 325-mesh sorees) and 95
W% of mowe will pecs dheough o 100-mesh screes (U5 sieve
aeres, si Specificmtion E 11). Carbon received in the pow-
dered R sy neod addidonsl grisding w mee he panicke
siee feqeienean glven above

102 Dy ehe geoimd casbon from 101 in scooedance with
Test Metbad [ 2867 Ciool the dry carbssi 10 foin ISmpeai:
in & deshocanr

103 Deermination of iodine nuber reques an ol
of hiee carbon dusges Section |14 describes how W
estimate the cabom dosages 1o be usell Alter euimaing carbos
dosgies, welgh deer appropriae amouss of dry carbon 10 the
seares) mlligrmn. Tramder cach wetghed ample of carbon 1o
a cleas, dry 230-ml. Edenmever Mask equipped with o geousd

SIOEL

114 Pipes 100 mL of 5 wi % hydeochlonic s sshaica
o cach Mask comuiing carbon. Siopper cack fask snd swil
gemly umil the caben b compleely wensd Locess the
spoppers |0 vernl ihe Bisks, place on a hot plae is o fume hood,
and heing the comsnts o 8 bod Allow to bedl gemly for 30 =
2 & 1w remove any aslfur which sy inlerlere with the st
resalis. Remove the flasks froms the hi plate snd cool o moom

allire.

M5 Pipes 1000 sl of 0100 ¥ iodine salution ey each
Mlsk. Standardize the bodine solusion just peior b we. Slgge
the adfise of Hdise o de three Nioks 50 hat oo delays are
encountered in hasdling. 1 stopper the Masks,
shake the costents vigorossly for 30 = 1 s Quickly fller each
mismase by groviy threugh one sbest of Tolded filier papes
(Whesman Noo 2V o equivalent) oo a beskes. Filestion
cquipsenl musl be prepared in mlvance s no delay is
encountered (s fliering e samples

M5 For cach s, e the fs 20 © 30 mL o e §
pipel. Discand e rinse pomion. Use ceas heskess o colleet
the femsining filrates. Mix sach Alwe by swiling the heakes
and pipet 00 ml of eoch Alwee ime o clesn T50-ml
Erlenmeyes flask. Tiomse each filtmte with stasdeedized 0100
N sodium thiosalfue solution msl the b B o pals
yellow. Add 2 mL. of the starch isdicaior sedution and cominus
the tiusios with sodium thissaliss il cse dop produces 3
colorless saluion Record the volume of sodium thiosulfuss
el

1L Calculstion

101 The capacity of a carbos For any adsorbate i depen-
den wpon e coscentation of the alodae in sdution. The
conesirations of the senderd iodine solubom wd lrses s
Be apecified of knows Thes i neccesary b delemans &n
appEopiiale cebon welght o prodece find cobcealmtoe:
agresing with the deflsites of dise numier. The amoust of
cahom samiple o be wal in the desminaion & govemad by
he wotiviny of the carbos 1T flirsle momalites {(C) ae sl
witlin the rasge of (WHE N w0 040 N, repeal the proceden:
g diffevear cabon welghts.

11.2 Tww calcubilion e fequissd for éach carbon dosage,
as X s O

1121 T calcslme the wvaloe of XM, fea denive the
Tollowisg values:

A= W IS i1

whee:
Ny = bodime N (from 920
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B =N (12095 4
whese
N, = sodium dbosulfate, N (from 913

OF = ) = BV =]
whese:

DF = dilution facer,
1 = iodine, el (from 9.2),
H = 5% hydrochlook acid used, od and
F = filtese, ml.
For example, i 10 sl of HCland 50 mL of Slewe ae used:
DF = (100 & 10450 = 2.2
11.2.0.1 Calculate the value of XA as follows:

UM = [A = (DE1 ISP )

whese:
XM = solise sdeoded per gram of cabon, sgly,

where
C = redadud Oknse, N,

N, = sodium thecsslfae. N, and
F = filate, ml.

103 Using Sogaithmic papes, plot X/W (a8 the ndinuc)
versus C (as (e abscissa) for cach of the thres caubon dosages
(see Fig 1), Calculuge the least squares fin for e thuee points.
and phe. The jodine numbder & the XA value at a residual
sodise concentrution {C) of 0.02 N. The regressca cosflicient
for the least squares fit should be greates than 0.995.

113 Carbon dosge muy be estimated w follows:

Mo A DO 1I20.93) (S0IVE Ly

where:
M = cabon,

B
A = (N (12695.00,
DS (ccc 1111,

C = residual iodese, wad

S = sedium Sesulfae mi asd Theee cabos are caloslined using theee values of €
M = carbos wed, g. (usually 0.01, 0.02, asd 0.03).
1122 Cakulise e vudee of C s follows:

C = (N SYF 1 1L Repart

121 The repors should include the followiag:
!

i

3

1

¢ 1

-

!

i i 2 =av

i

4 {

13 '

H !

: !

| ]}
e
| L
% T e & LLILLY AP et v 1va

o ML 1Y OF EESI0LAL TILTRATE
LAG NO 4 0CT '3

TOO NO. 804 PAGE 22
TEOH PP
PONT 1
xu - N
c - oz
POoWNT 2
w - bl
c - o
PONNT 3
w - bt
4 - aoe
Q0O N2 - b
Roet - am
CoRR coer - e



] LPLEE Al IR

231, sScope
The determination of the iodine number = g simpls and quick ast gihving an
indegtion of ihe indlernal suriacs arad of Sctivalad carbon

232 Frinciple

Tae jedine number is detined as the numbsr ol milligrams of  odine
adsorbed from an aguecous solution by 1 g of activated carbon when the
fodine concentralion ot e residucl Gliegbe 2 002 W

233 Apparatus and materials

Shoss stiopperad tkasks. pipeties. buralis,

Foldad fillers, Whatman 237, 18 cm &

Hizd-prlaate,

Hydrachloric acid, S per cent {wiw).

Sodium thicsulphaote sclubicrn, G110 M, standardized
[odine sglution, 0.10 M, standardized

Ztarch soluibon.

234 Sample
Erernular acthvaled carbon is pulverized | - O 1 omy) and Then dried al LS00
1o constanl weaedgint.

235 Frocedurs

Depending on the aclivity of the carbon, weigh 0.700 — 2.000g o the dried
carbon and ranster the weaighed sampls 1o a dry. glass stoppered 250mi
Erlenmeyer dosk.

Fipetie 10ml of 5% HCL inta (ke llask and serirl untll the acbvatled carbon is
wir el

Fiace the llask on a hot-plata. bring 1he contents o he boll, and allow 1o bodl
tor axacily A0 sesonds.

Ao 1he flesk ond conlents o cool to rcom femparaiues, [hen add oy pipetie
100l of £ 10 M iodine solubiom.

Slopper the sk immediately and shakse 11 vigourously tor 20 seconds. Filler
by grorvity thoough a filler paper immediataly alter the 30 seconds shaking
pericd.

Ciscard the imitial 20 — 30 ml of filtrate and collect e remainder in o clean
beaker.

S8E tha JHEFcrle in 1he begker with o gloss rod and pipelle S0 ml inio o 250 ml

Erflenmeayear flhask.



Titrcre he SU M ample with 010N sadium thuosulphate solution untl the
yellow colour has almost dgappearad. Add about | ml of starch solution and
confinue iration untl the blue indicator colour jus! dBappedrs. Record lhe
volums of sodium thicsulphate soluton usad

23,0, Rasult
Colculaie the lodine number I, of the carbon wsing the equation:
A
I, = E[.FL
where

¥ = mgofiodine adsorbed by the activaled carbon
X o= (12493 N - (279248 N, V)

harain

M = normality of Bdine solulion

N; = normality of sodium thicsulphete solutlon

Voo o= volumes of sodlum ihlosulphote selution Ln ml

M = massof gctivated carbonin g

A = coffection factor, depending on the residual normality N, of the
flrate

This factor A may be applied it N, is betwean 0.008 and 0.0334 N,

= N
No=N;

A s given in the table below. A may vary rom 1L LA2E to 0928 [ K, & outslde
the range of D008 o 00334 N, the determinaiion has 10 be repeated atther
with a larger amount of activated carbon it N, = 00334 or o smaller amount
it N, = 0,008,

Refarancs

AWNA B A00-78 Posmtderad Aclivated Carban

Extracts ware mprinled. froom BAO0-78- AWWA Sandand jor Aciivoted Carboa by permission
Copyrighi ® 1675, (he American Water Works Asaeciaiion



ANEXO C: TABLA DE FACTOR DE

CORRECCION PARA N° DE YODO



NORMALIDAD

RESIDUAL | 0.0000 | 0.0001 | 0.0002 | 0.0003 | 0.0004 | 0.0005 | 0.0006 | 0.0007 | 0.0008 | 0.0009
FILTRADO ( €)

0.0080 11625 | 14613 | 11600 | 11575 | 11550 | 1,1533 | 14530 | 11500 | 11475 | 11463
0.0090 11438 | 11425 | 11400 | 11375 | 11363 | 11350 | L1385 | L1300 | 11288 | 11275
0.0100 11250 | 11238 | 11225 | 11243 | 11200 | 1417 | 14183 | L1150 | 11138 | 11113
0.0110 11100 | 1,1088 | 1,1075 | 11063 | 11038 | 1,105 | 1,1000 | 10388 | 10975 | 1,0963
0.0120 10950 | 10938 | 10925 | 10900 | 10888 | 1,087 | 10663 | 10050 | 10838 | 10825
0.0130 10800 | 1,0788 | L0705 | 10763 | 10750 | 1,078 | 1075 | 1,073 | 10700 | 1,0688
0.0140 10675 | 1,0663 | 1,0650 | 10625 | 10613 | 1,0600 | 10588 | 10575 | 10563 | 10550
0.0150 10538 | 1,0525 | 1,0513 | 10500 | 1,048 | 1,047 | 10453 | 1045 | 10425 | 10425
0.0160 10413 | 10400 | 10388 | 1,0375 | 10375 | 10363 | 10330 | 10933 [ 10325 | 10313
0.0170 10300 | 1,0288 | 10075 | 1,0263 | 10250 | 1,0245 | 1,0238 | 1,0025 | 10203 | 1,0200
0.0180 10200 | 10188 | 10175 | 10163 | 10130 | 1,014 | 10138 | 10125 | 10125 | 10113
0.0190 10100 | 1,0088 | 1,007 | 1,0075 | 1,0063 | 1,005 | 1,000 | 1,0038 | 10025 | 10025
0.0200 10013 | 10000 | 10000 | 0,583 | 05730 | 0597 | 05%3 | 09350 | 03930 | (938
0.0210 09938 | 09925 | 0,9325 | 09913 | 0,%900 | 09900 | 09838 | 09475 | 03875 | 0,963
0.0220 05863 | 09850 | 09850 | 0,9838 | 05825 | 0,982 | 05813 | 09313 | 03800 | (,9788
0.0230 09788 | 09775 | 09775 | 09763 | 09763 | 09750 | 0970 | 09738 | 03738 | (9725
0.0240 09725 | 09708 | 09700 | 09700 | 09683 | 09683 | 05675 | 0,%75 | 0%63 | (,%63
0.0250 09650 | 09650 | 0,933 | 09638 | 09625 | 09625 | 09613 | 0913 | 03606 | 0,%00
0.0260 09600 | 09588 | 0,588 | 0,975 | 095 [ 0,563 | 0,9%3 | 0,350 | 03530 | 0,9538
0.0270 09538 | 09525 | 0,3525 | 09519 | 05513 | 09513 | 09306 | 03300 | 03500 | 0,%438
0.0280 03488 | 09475 | 05475 | 0,463 | 05463 | 05463 | 05430 | 05430 | 038 | (.42
0.0250 09425 | 09425 | 09425 [ 09413 | 05413 | 0,400 | 0,540 | 0,93% | 03383 | 0,9388
0.0300 09375 | 09375 | 09375 | 09363 | 05363 | 09363 | 09%3 [ 09350 | 0330 | 09346
0.0310 09333 | 09333 | 09325 | 09325 | 05325 | 039319 | 09319 | 09313 | 03300 | (,9300
0.0320 09300 | 09254 | 09288 | 09288 | 09280 | 09275 | 09275 | 09275 | 0320 | (,9270
0.0330 09263 | 09263 | 09257 | 0,925 | 0,92%




ANEXO D: DETERMINACION DEL INDICE

DE AZUL DE METILENO



24 METHYLENE BLUE VALUE

24.1. Scope

The methylene blue value gives an indication cf the adsorplion capacity of
an activated carbon for molecules having sirmilar dimensions o methylene
blue. [f is @ quick method for comparing differeni batches of achivaled car-
beon of the same quality

242 Frinciple

The methylene blue value is defined as the number of millilitres standard
methylene blue solution decolourized by 0.1g of aclivated carbon (dry
besis).

243 Apparatus and materials

Sloss stoppered fask.

Filters.

Methylene blue test solution:
Dissolve a quantity, equivalent to 1200 mg of pure dye (approx. 1ag
Methylenblau DAB V1 or equivalent *) to 1000ml in a volumetric flask.
Allow the solution to stand several hours or overnight.
Check the solution by diluting 5.0 ml with 0.25% (v/v) acetic acid o 11 in
a volumetric flask and measuring the absorbance at 620 nm for 1cm.
The abscrbance must be 0.540 £ 001,
1 the absorbance is higher. dilute with the calculated amount ol water. If
lawer, discard the solution and start over.

244 sample
aranular activated carbon is pulverized ( < 01 mm) and then dried at 150°C
lo constant weight

24.5. Frocedura

Contact exactly 0.1 g of the carbon sample with 25 (5)°" ml ¢l the meihylens
blue test solution in a glas stoppered flask. Shake until decolourization
occurs. Then add a further 5 (13** ml of the methylene blue lest soluticn and
shake 1o decolourization. Repeat the addition of methylene blue test solution
in 5 (1} ml portions as long as decclourization occurs within five minules.

Note (he entire volume of test solution decclourized by the sample.

Repeat the test to confirm the resull cbiained.



ANEXO E: ESTIMACION DE COSTOS



EVALUACION DE COSTOS
Los costos que conlleva la realizacion del presente proyecto de investigacion se

muestran a continuacion en las siguientes tablas:

Costo de Materia Prima

Detalle Costo (Bs.)
Borras de café 0
(1kg)

Costo de reactivos utilizados en la parte experimental y analisis

N° Reactivos Detalle Costo (Bs.)

1 Yodo 0,1 N 2 litros 352

2 | Tiosulfato de sodio 0,1 N Y litro 120

3 Acido fosforico al 85% Ys litro 30

4 | Acido clorhidrico al 5% 200 ml 34

5 Hidrdxido de sodio Y litro 90

6 Azul de metileno al 1% Y litro 224

7 Almidon 250ml 25

8 Agua destilada 6 litros 48
Total 923




Costo de materiales adquiridos para realizar la parte experimental

N° Detalle Descripcion | Costo (Bs.)
1 Crisol de 100 ml 1 unidad 42
2 Papel filtro Whatman 42 | 3 pliegues 15
3 Frascos de 50 ml 16 unidades 24
4 Botellas de 500 ml 5 unidades 15
Total 96
Costo de materiales directos e indirectos
N° Detalle Descripcion Costo (Bs.)
1 Impresion 3 ejemplares 210
2 Empastados 3 ejemplares 180
Total 390
Costos energéticos
N° Detalle Energia consumida | Costo de Kwh Costo
(Kwh) (Bs.) (Bs.)
1 Secado 28 0,90 25,2
2 | Pre carbonizacion 6,4 0,90 5,76
3 Carbonizacion 16 0,90 14,4
Total 45,36




Costo total

Costo Total Costo (Bs.)
Costo de materia prima 0
Costo de reactivos utilizados en la parte
experimental y analisis 923
Costo de materiales adquiridos para realizar la
parte experimental %0
Costo de materiales directos e indirectos 390
Costos energéticos 45,36

Total 1454,36




