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- Hae|l |red Py a host Of organisms that form
cei 1um carbonate skeletons and shells.

are maintained.
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Vi) dlfferent Ways to supplement
i 1um and alkalinity.

~can lead to problems if not used

# h' Should be checked with reliable test kits
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- nlsms have evolved 10 USEe Specific
rlf[ unts eff calcium and' alkalimity.

> (a cn‘ymg erganisms take a specific ratio
itcalcitiim and alkalinity from the water to
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=== Torm calcium carbonate.




ALzl

IR —

 liota alkallnlty S8 measure of how much
sue i takes to lower the pH of the water

J(-u Iple to the bicarbonate endpoint.
,_-* all of the bicarbonate (HCO3-) to

| _...--:I-._-u-— -

—— carbonic acid (H2CO3). )

= Alkalinity maintenance Is a critical aspect
of coral reef aquarium husbandry




Sired| alkalinity levels
=710 11 dKH (degrees of carbonate hardness)
2 o' tor 4 meg/L(milliequivalents per L)
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= g.“elps maintain a stable pH in the system
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= & The use of alkalinity Is a surrogate
— measure for bicarbonate
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SZIElm. & Alkalinity. Supplementaup,n

(Bel anced) -

- CA | L,__,eacto 1S

SO pant Calcium and Alkalinity additive
4; tems (suich as B-ionic, C-Balance, etc.)

SSEalkwasser/Calcium Hydroxide (Pickling
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SSREACTOrS

- Hro\-
1anced Calcium & Alkalinity
_:;.\ Daily - Viaintenance

—

. __":__-=::-— ngh initial cost (neighborhood of $100 to $1500)
-~ _ Can lower tank pH

= Nifty CA Reactor Setup Calculator
— Nittp://home.comcast.net/—|dieckl/reactor.htmi
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> Prog
P owde palancead Calcium & Alkalinity
o ﬂS
;- :.:_.__ Falrly Expensive

== — KHIgh maintenance

— The levels can drift away from perfect balance
i not enough or too much iIs being added
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NelkVasSer(Calcium Hydroxide)™

= J')rOJ . S —
— Fai Iy balanced CaIC|um & Alkallnlty
r axpensive wheni using pickling lime

|I|ty 10 reduce the phosphate already in the tank
Water

' “Self PUriying” — Metals

— High maintenance

— May not be enough to keep up with high demands
(Increase evaporation or add vinegar)

— \/ery caustic, avoid inhalation and contact of liquid on
the skin (ph of ~12.8) See MSDS
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SZIEUm & Alkalinity Supplementatjp,n

(1 o “Balanced”)

~ Calc um chioride
PJL gluconate/GIuconate calcium
SEdIUmM bicarbonate (Baking Soda)

dlum carbonate (Washing Soda)




S——
chierade

Wros
BVAds Calcium
_( a0 be added with your makeup water
o Gk
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== — (Can be expensive in the long run

=
S

— High maintenance
s [link
— Nttp://Aww.advancedaguarist.com/issues/mar2004/c
hem.htm




Relygluconate/Gluconatescalcitm:

s Progg
BVAds Calcium
T::fi'_c:, 2 be added with your makeup water
= Cons
B Can be expensive in the long run
= — High maintenance
% [ink
— Nttp://MWww.seachem.com/products/product pages/R
eefCalcium. html
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Pros
B \dds Alkalinity.
-an Be added with yoeur makeup water

Can 9e Very inexpensive Iif using Baking Soda
—0r Washing Soda

Cons
— Need to watch for surfactants in washing soda
— High maintenance
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S USe :J cacnem Reef Builder and Reef! Calcium
AGVEREGENRNIENNEREUPRaLENIRal ieiiIEie eVeR/i2
cleys)

Meea irerthe Alkalinity and! Calcium consumption of
irje tziplie

2 J he REeel: Chemistry Calculator to determine the

OUNt offadditives to needed.
Jﬂ\ﬂeasure daily until Calcium and alkalinity are stable.

~® Once stable, add the required amount daily to the
~make up water.

s Measure weekly to ensure stability. Adjust as
needed.

* Measure Monthly




95t Comparisons

ﬁ; ‘ Yearly Cost for a 100 Gallon Tank ($)

Method Start up Costs Light Load Medium Load Heavy Load
(%)

Limewater 10 - 400+ : : 6.60
(Bulk Lime) (marginally possible)

Limewater 10 - 400+ 241.00
(Agquarium Lime) (marginally possible)

350 - 650 : 77.00
reactor

Two-part systems 700.00
(original B-
lonic)

Two-part systems 1950.00
(bicarbonate B-
lonic)

Scott’'s Method




- Solvirle CaIC|um anad Alkalinity, =
SIOIIEmS (Red ="ldeal, Blue = NSW)
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300 400 500 600
Calcium (ppm)




SOIVINGC Calcium and Alkalinity,
HeEms (Zone )

~ Alkalinity  “
- (meg/L)
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300 400 500
Calciumn {(ppm)
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5r o) Calcium and Alkalinitya
Iems (Zone 1)

UrJrorr- )f)
EESJE) to COlect

top adding calcium B
Alkalinity
il H_alkallnlty (meg/L)
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=, sﬁpplements
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400 500
Calcium (ppm)




seIVing Calcium and Alkalinity,
IGRIEMS (Z0NE'2)

~ Alkalinity 4
_ (megl)
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300 400 500 g00
Calcium (ppm)



Sr Jnle Calcium and Alkalinity,
Iems (Zone 2)

e —

VTR Common andreasy
gorrect
¥ A 2 balanced

Alkalinity

= eoditives (Kalkwasser, KE=f
=== ECA Reactors, or many
“alanced two-part B |
calciumi and alkalinity X0 40 S0 600
Calcium (ppm)
supplements such as B-
lonic, C-Balance, etc.)
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SEVIRG|Calcium and Alkalinity
eIEMS (Zone's)

Calcium (ppm)
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5r o) Calcium and Alkalinitya
Iems (Zone 3)

> Typiczl y calised y
overrla alkalinity
EAHVETO caleium

S Jr@@ dosmg Alkalinity |
o dose with a Calcium  EGHEE
== supplement I.e. Calcium |
“chleride or the calcium
component of the two-
part calcium and Catchrn (gpm)
alkalinity additive

systems




SOIWINE Calcium and Alkalinity
MOBIEMS (ZoNne'4)

= Alkalinity |
(meqll)

300 400 s00 600
Calcium {ppm)
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5r o) Calcium and Alkalinitya
Iems (Zone 4)

> Typiczl y Caused 0)
overda calcium
EANVENG alkalinity

o Jree dosmg calcium and
=dose using a alkalinity —
== supplement only I.e. (megl)
“Baking Seda or the

alkalinity component of
the two-part calcium and ' 00 500 600
alkalinity additive Calcium (ppm)
systems
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Day Calcium (ppm) Alkalinity (meq/L)

450 4

440 3.5

430 3

420 2.5

410
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ditiver Systems l
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Day Calcium (ppm) Alkalinity (meq/L)

410 2.5
420 3
430 3.5

450 4.5

460 S

' 440 4
6

470 9.5
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5 slVinuReaicium and Alkalinity’ Problems
tip </ /vy, zdlvericacdeieUarst corr/isstas/nov2002/cram). s

ROVWRGESEIECH 2 Calciumi and Alkalinity’ Supplementation
J rigrne A
rtto: //V\ﬁﬁ enancedaguarst. com/issues/feh2003/chem. hitm

.'

\/\merﬁ ) Calcium, and Alkalinity Demand Not Exactly Balance?
J&Ee 2/ ireefkeelolnq comy/issues/2004-12/rhf/index.htm

.- A Hrdmemade Two-Part Calcium and Alkalinity Additive System
=GR/ /AW, advancedaguarist.com/iss...1l12004/chem.htm

Electronic Calcium Monitoring
attp://reeftkeeping.com/issues/2005-04/rhf/index.htm

Purity of Calcium Chloride
nttp://Www.advancedaguarist.com/issues/mar2004/chem.htm
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- J niRed Alkalinity, Balance: ISSUes _
0://reeikaadinelconm/isstes/2002=" ailre /i<

NpRCaIenate as a Supplement (Aragamight; Liguid Reactor)
//wwv advancedaquarlst comy/iss:..y2002/chem.ntm

Mrn @nshlp Between Alkalinity and pH.
) //w Wedvanecedaguarist.com/issues/may2002/chem.htm

r._

p]‘r-ﬂ ‘ emlcal & Biochemical Mechanisms of Calcification in Corals
O ST AN, advancedaguarist.com/issues/apr2002/chem.htm

s Caleium
[t/ /MWW, adVancedaguarist.com/issues/mar2002/chem. htm

e What is/ Alkalinity
attp://Www.advancedaguarist.com/iss...2/chemistry.htm
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Lirrigyyertgie kalkwasser)

Werere Yr rand other ever hold YourAbout Lime
neto: //rgg 220l orn/issues/2005-0°L/rnilincle i

T HENSEliRRUficaton off Limewater (Kalkwasser)
ntip: //v\ w advancedaquarlst comy/issues/may2003/chem.atm

' 'r ;'radatlon off Limewater (Kalkwasser) in Air
fte ‘reefkeeolnq COMY/ISSUES/2008-. ..ature/index.htm

= -

= --w neSIum and Strontium In Limewater
- m‘-[/www aavancedaguarist.com/issues/dec2003/chem.htm
——

T:IOW to Select a Caleium and Alkalinity Supplementation Scheme
HRE//aam:advancedaguarist.com/issues/teb2003/chem. htm

"
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— Expanding the Limits of Limewater: Adding Organic Carbon Sources (vinegar)
pttp://web.archive.ora/web/20030418.. .bio/default.asp

— Limits To Limewater...Revisited
hitp://web.archive.ora/web/20030618...bio/default.asp




SEIVIRE Calcium and AlkaliniEyAass s

Hoplems (Links)s

- rieer SHEMISty Calculators
— LO l WWW Ko emancom/recichem. atm
— [IEE J AESEachem. com/products/reef. html
— //home comeast.net/—[dieckl/chem calc3.html

ﬁ_ pJJeme concast.net/=|dieckl/reactor. htmil

j-3\'7"1U’me Calculators
— —ipE//Aawwy. darf.org/calculators/TankVolumeCalculator.asp

— [ttp=//heme.comeast.net/~|dieckl/volcalc.html

e Alkalinity Conversion Table
— http://ozreef.ora/content/view/87/2/
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> One of he pest Way/s o help fix caleium and
el ﬁlm /Apreklems Is ter simply do a water large
Gl clf___l_ie C.




Lestions???

Scott, don't forget to go to the next slide after the questions...
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> Aol 8th from 11: OO ami to 4:00 pm
- Cu Jently 6 or 7 tanks.
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