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Calculo de cantidad de acido a
agregar

Conviene en general preparar soluciones de acido en concentracion 1 N (1 mEg/ml).

Para ello mezclar 68 ml de fosforico al 85%, o bien 84 ml de lactico al 88% y llevar a
1 litro de agua (siempre agregar el acido sobre el agua)

Luego si necesitamos neutralizar 66 mEq de alcalinidad del agua y las maltas
deberiamos agregar 66 ml de la solucion 1N de acido.

Para el acido citrico que es solido, 1 mEq de citrico equivalen a 0,064gr (con lo cual
habria que agregar unos 4 gramos en este caso)



Calculo de cantidad de acido a
agregar

to lower the residual alkalinity by 100 ppm as CaCO,

it takes
37% hydrochloric 18M (95-98%) 85% phosphoric  10% phosphoric

83% lactic acid  acidulated malt acid sulfuric acid acid acid
HC,H, O, HC,H.O, HCl H,S0, H,PO, H,PO,

ml g ml ml ml mi

in1l 017 6.0 0.16 0.06 014 1.98
in 1 gal 0.64 227 0.62 0.21 0.52 748
in 1 bhl 20.0 703.1 19.3 6.5 16.0 2320

Table 2 — The amount of acid it takes to lower the water’s alkalinity, and with it the residual alkalinity, by 100 ppm as CaCQO4

http://braukaiser.com/wiki/index.php?title=Mash pH control&oldid=4676



http://braukaiser.com/wiki/index.php?title=Mash_pH_control&oldid=4676

Algunas reglas practicas

mash additions to lower mash pH by 0.1

for1 I-;ﬂ for1 b ndes
lactic acid (B8% waihnd 0.25-042 ml 0125-0.21 ml  While the preferred add for pH treatment in Gemman beers, the
addition should not exceed 1 mikg (0.5 mlk)in order prevent a
noticeable davor impact. Thizis based on the "o mare than 4%
acd malt nule)
acdidulated malt (Sauemalz) 9-15 k| 45-Y5 4§ the acidulated malt contert should naot exceed 4 % of the grist
(3% wdwladic add) weight
37% hyorochloric acid 024 -032 mi 012-016 ml Hydrochloric acid is a very aggressive and corrosive acid and
needsto be handled with care
phosphoric add (10% wind 294 -392 ml 147 -1896 ml Phosphoic add iz a natural choice for mash acidification since
the malt itzelf already adds large amount= of phosphatesto the
mash.
phosphoric add (35% wind 02-027  ml 01-0135 ml Phosphoic add may be available in different srength, hence the
auggestion far 10% and 85% whwooncentrations
gypEum (o3 ldum sulfate) 1-1.3 k| 05-065 g The amourt of gypeum given here iz equivalent to about 30-40
Casio F2H.O moad sdditionsl calcium and 74-96 mod sdditionsl sulfste inthe
brewing weter *.
caldum chloride 08-11 g 045-055 g The amount of calcum chloride given here is equivalent to akbout

CaCl2H,0

32-39 mog additional caldum and 57-70 mgi additional chloride
in the breswing water *.

Tahle 3 - Guidelines for adding acids and =alt to the mash to lower or raise the mash pH by 0.1 pH units. These guidelines have
been developed from small scale mash experiments and observations during brewing



Algunas reglas practicas

mash additions to raise mash pH by 0.1

for 1 lx

nes

for 1kﬂ

chalk, caldum cathonate (CaCo) 0&83-16 g
baking zoda, sodium bicarbonate 042-0E67 g
MaHCOo )

saked lime, calcium hydroxide 021-025 g
(CaH)L)

caustic zoda, sodium hydroxdde 016-02 g
MacH)

0415-058 g

0.21-0335 g

0105-0125 g

0.03-01

gq

Chalk doez not completely dissalve duding mashing which limits
itz effectivenesz and predictability for mash pH adjugment, hence
the wide spread. It is possible that the pH change caused by this
addition iz far lesz than 0.1 . The amount given here iz equivelent
to an additional 44 - 85 mgi calcium in the bressing weter *

baking sods works more predidable then chalk with resped to
changing the mash pH . It does however adds sodium ions which
are less desirable than calcium ions. The amourt given here is
equivalent to about 15 - 24 mgA additional zodium in the brewing
wigter *

daked lime iz more soluble than chalk and produces & more
predicdable change in mash pH. It alzo adds calcium to the mash
and iz therefore an attemative to the uze of chalk for increasing
maszsh pH. The amount given here iz equivalent to about 15 - 17
mgd additional calcium inthe brewing water *. Slaked lime is
caustic and needsto be handled with care

the uze of sodium hydroxide does not provide any advantages
over the uze of baking soda. It islisted here only for

complete ness. Sodium hydroxide is caustic and needzto be
handled with care.

Table 3 - Guidelines for adding acids and salt io the mash to lower or raise the mash pH by 0.1 pH units. These guidelines have
been developed from small scale mash experiments and observations during brewing



Los iones minerales

Calcio (2+): ayuda a disminuir el pH, estabiliza a la alfa-amilasa,
ayuda a flocular levaduras y coagulos. (max. 250ppm)

Magnesio (2+): esenciales para el funcionamiento de algunas
enzimas (max. 50ppm)

Sodio (+): Realza el sabor, pero perjudicial en altas
concentraciones (max. 150ppm)

Cloruro (-): aumenta percepcion de sabor maltoso (max. 250ppm)

Sulfato (2-): Nitidez, amargor y sequedad en la percepcion del
sabor (max. 350ppm)

Carbonato/bicarbonato (2/-): acta como buffer (max. 150ppm)



Los iones minerales

CIUDAD |[TIPO HCO3™ Na cr soa” ca** Mg

Burton “Pale Ale” 200 24 36 800 294 24
Londres |“Mild/Bitter Ale” 160 100 60 80 50 20
Pilsen “Pilsner” 15 2 5 5 7 2
Dublin “Stout/Porter" 200 12 19 55 115 4
Munich “Lager alemana” 180 2 60 120 75 18
Amberes |"Ale belga" 76 37 57 84 90 11




Perfiles recomendados por estilo

TABLA DE PERFILES DE AGUA PARA CADA ESTILO DE CERVEZA (SEGUN GUIA BICP 2008)
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Reportes fisicoquimicos (Alejandro)




EXAMEN FISICO - QUIMICO DE AGUA

Reportes fisicoquimicos (Hebe)

Maximo

Determinaciones Unidades | Valores hallados | permitido Método
Aspecto - Limpido - -
Olor - 5.0.E. - -
Turbiedad MTU 03 3 5M 2130 B
Sedimentos - No contiene - -
Conductividad uS/cm 450 - Electrometria
Solidos disueltos totales (TDS) mg/L 336 1500 SM 2510
Alcalinidad total en CaCO; mg/L 47 - SM2320B
Alcalinidad residual mg/L 27 - Calculo
Bicarbonato (HCO: 1) mg/L 58 - SM2320B
Carbonatos (CO; %) mg/L 0,02 - SM2320B
Sulfatos (5047) mg/L 36,8 400 Color cuantitativo
Cloruros (CI) mg/L 63 350 Titrimétrico
indice 5047/ CI - 0,58 - Célculo
Dureza total CaCO; mg/L 92 400 SM 2340 C
Dureza efectiva mg/L 70 - Calculo
pH a 252C U de pH 6,9 6.5—-8.5 SMA4500H B
Nitratos (NO3) mg/L 3,7 45 Color cuantitativo
Nitritos (NOz) mg/L <0,02 0.10 Color cuantitativo
Fluoruros mg/L 0,43 1.5 Color cuantitativo
Cloro residual libre mg/L 0,08 1.2 SM 4500 C1 G
Calcio mg/L 19,2 - SM 3111 D
Magnesio mg/L 10,5 - SM 3111 D
Sodio mg/L 38 - SM 3111 B

*(5.0.E) = Sin olores extrafios.

* Muestro de ogua remitida al laboratorio por el comitente




Uso de sales para ajustar los iones

Fé |
Sal or,mfl @ Peso molecular % peso
guimica
Clor”rgedneq;c’;'o (sal NaCl 58 Na 40% Cl 60%
Carbonato de Calcio CaCO; 100 Ca 40% CO; 60%
Bicarbonato de Sodio NaHCO; 84 Na 28% HCO; 72%
Cloruro de Calcio CaCl, + 2H,0 146 Ca27% Cl 48%
S”'faofg gs;if:)’ (53l caso, + 2H,0 172 Ca23% | S0O,56%
Sulfato de Magnesio
+ (o) (o)
(sal de Epsom) MgSO, + 7H,0 246 Mg 10% SO, 39%
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