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SUMMARY
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. - — ’ ' -
Module No:  ~ .1 Module Titde: ° - S I
. e . \ .
, s - 'Freé Carbon Dioxide
- , A N Submodule Title: . . S -
| Approx. Time: . ' ! ’/" . .
= 7 ' “ -
‘QS Hzo honrs’ 1 Topie: | ) . )
. ‘Summary - oD

-~

1.

N
2

aInstructional DObjective:

A
A

)

Determine the pH, tefiperature, and filtrable residue
content of a water sample.

3. Determine the free 002 level qy the titrimetric ﬁ;thodk

.\

Upon completion of this nodule the particibant should be able to: o

t

. . 4
™~

. Calculate free 002 level by the nomographic method

/ ?

sy A ! ‘}.

/ &

Instructional Aids:

Transparency'CDl -XDY- Surface water videota

N —
-~ - 5
- -n
. . .

pe . B

)) . “A
4 ,
~ ) M ' i ) ;

) . Instructional Approach: , . Sy
Lecture, demonstration, dis ssion,/laboratory practice, videotape
‘viewing. . 2? : '

hJ ® -
- Reterences ’ ©

. 1 Standard Methods £
" 14 edition.

‘

2. Operator'!s_manual for pH meter. °
! nus ] ¢ ‘

X

or' the Examination of Water and Wastewater,

“ » - , L 9

};Class;Assignments;\
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\Modude Né: |

O&

£ .,

o <\

" ‘Module Title: o
+ Free Carbon Dioxide

ot

< ¢

s

L, .
Approx. Time:

hY

. B ' . 'Submodule“Tit}e;‘,g”"'

!
. :

. 0.5 hours " Topke:
g N

Y

L

¢
E4

[

. 4 -
+ Chemistry of dissolved CO2

Instructiohalloﬁjective:'

_ . water hardness.

-

Y

Upon completion of this module the pa

*

i

2.:List the three forms of CO, in water.

S

1. Describe h&W'free,Coz is‘related to cofroSion and

\

-
rticipant will be able to: -

3, Qualitatively relate the three forms to pH.
2 , .
PR
' A
3 oo
2_ w
Instructional Alds: - - N —
Fransparency CD1- three forms of COz'and—pH:u) <7 .
.« - s o
.. 4 [4 v
& SR
. ' - O —
Instructional ‘ ’ xﬁf
b 2
Lecture/disc Coe L
. ' . . e “
~ s '7\ .
. .
References: e gt 5
R > ) ”‘\* . o
Standard ey )
% * -’
\ ¢ ) ,‘ ;
7 ‘
’ [y ' “‘. T
Class Agsignments: ) o -
- Q, 4 DG K »
7 - N
. X L &:9‘_ . 1 .
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Madule No::

CD

Topic:

Chemistry of dissolved CO, |

*

e

-~

Instructor Notes:

.
¢
: »

Instructor Outline:

A 4

~ + {Tran sgarency CD-1

* |Forms of CO, and pH

.,
M .

N
1.

2.

3.

~

N\ which will precipitate and whether a

“{c. high pH,CO32-

[y

The gas, carbon dioxide reacts w1th)pure;
water to form carbonic acid which will
lower pH, CO,; may react with CaO and M
other metal oxides to form CaCO3 and
other carbonates. Simce CaCO3 is ‘only

- slightly soluble, thé free CO, level wand .
pH will determine the amount " of handness

protectlve CaCO3 coating will be -in water
mains.

3

v /'f

Forms of COZ
a. - H2C03-C02+H20(Free CO5) .

© b, ‘HCO5~ bicarbonate
c. CO32' carbonate * S
pH and CO
a. low pﬁ H CO3

b. intermediate PH,HCO3
A n‘.

—_—

:5\‘
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( Module No: ' Module Title: f : . .o ‘
i . Free Carban Dioxide ~~~~~ x' ) - T
’ L3 ’
e .. | Submodule Title: . N
> I g “
'| Approx. Time: 1. ., \ . .- . % |
. | ,
;. y »~
' 0.25¢ hours ' Topic: . . ,
R ; / Safety . '
A . . D \
t - Instructional Dbjective- - <
"7 Upon co;;letion of this module the participant should be able to J
. * >
l Locate the following in the laboratory and demonstrate o ¢
‘proper use: emergency shower, fire extinguisher, eye K
, wash, first aid kit,. : . . .
. v .
2. Select and use safety glasses, lab coat or apron and L
gloves in appropriate situation. . e . . o
L3..Describe hazards involved with the chemicals used in ) -f
oL determining COz.M , . PR
" ,% _'., L. \ . ) ) . \
e . i . " . . . ) .
& S . RS
. » i
” 1 M N -
"Instructional Aids: .. . -
— P
[} L N
' - Laporatory safety rules handout. !
- / . s - - i
, /
Instructional Approach i -
Lecture/demonst§;fion w
- 3 ) ' : _ C
| ’ - ' . - s
References: ~N S
f NN N . 4 * . . N
.- ~ : » ~ o
. Bagic lgboratory skills module. ° o '
S R TR . . : , '
* - - : Al ¥ i l . J . ‘ L
. Ki . ® . v : . . ‘ . ~
e .Cldss Assignments: - ° ., - 7 N o . ?}
, i e . , . FEPN . . . ){{;‘%A. t . - '} -
S - L
v ” - ’ ’.‘ ¢ i .
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. T R - B . ¢
Module No: Topic: .
A N Coe
- CD " Safety o
N A \ - . ‘
Instructor Notes: . Instructor Outline: . .
. v _ . X -
. M T : .
\ s .‘ : C W ! r_. N )
- 1. Point out to-students the location of .
t - . . various safety devices and their use. .
. / ¢ - ' ” . . '
, / , . . 2. Safety glasses should be worn during -
. ( the preparation, of reagents ‘and during
| ‘ titration. | -’ ' , L
B} * \.' + ) ,
. . 3. The Na,CO, solutions are basic and.may,
. s _ cause che/m—i/cal burns. % .
. P “ - v 's ’
%“ - // . '
? . . . ,// . .
- ’//'/ v l ‘.~ ) L M
1 » //' N .' .
- ‘}/ s
- . . . Lo
. . ) - - L 4
B . o . ‘
}ﬂ v ' \
Y - k ' K
. v . ) ) - .-
v . ~ v N .
\ N . ) * ) ) M .
\\ < ’ \
. I - x . '
| R | , ’
‘ oL . .
. ’ ' . ! . J B, . N
Yo ¢ . . .
AR 4 .. N, _
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N - ‘ LI . . v R
x . . i " ‘ “ ‘ . B
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Module No: ' Module Title: ’ o, -
) T Free Carbon Dioxide . _ 7w
\\'n " ’ "' . - ' ’
L %ghﬁodule Title:- | ° - o
Approx. fime: = o < . ‘ - to
- '.5 POuPS : . Toplc:. - : -
. ' o Y ,/ Pr}ncipies of COz.maasurement
SR '
P Instructional Objective

Upon cdmpletion of this module the participant should be able to:
1. List two methods for determining free CO

y X . 2° .
.2, List data needed for nomographic determination of .CO,. ‘ '
| . 3. Describe qualitatively the titrimetric method of 00,

determination.

-

? N \ .
¥ . .
. T e N ¥
Instructional .AAids: . : L )
Surface water analys%j videotgpe. . . .
- - e ' . S\ - ' ® €.
‘ N 1 R \\ y ) Rl v . e
!
: Instructional Approach:’ . C - o
Lecture, discuséign, videotare viewing ) " Lo
“ /‘h\ 3 . : N - . ) ‘
PN : ," " — - - - = )
Referenceg . - ' g T,
“Standard Methods, pPP. 293 - 301. o ‘ *%L . * : -
A _ v X , ‘. K . k ’ / .
) : ' . | - : v . / . ¢ iy
! ‘\r : i ; i » . \ N
'Class, Assignments: C W . .

L )
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P Module No: Topic: z o o o
. cb -~ o Pﬂ nciples of CO; measurement .
- '| ‘Instructor Notes: Anstructor Outline: . .
N . ¢ <., - . ."‘ ‘ PRI .
~ ’\ ’ A Ky \,‘ kS ' ;
) LF-'. ’ b v : 'f- ul. . ] . s
Surface water analysis 1. s Show video tape - answer questions
Video tape - middle sec- / R ' - .
e tion = .- ' < \ PR o,
| IRE - A
. . . 1 2.\ Methodsw o % .
/ a. nomographic .. :
(b, titrimetria * - -t Co
¢ 4 v' v V7 .
- y .\ ' . . !
. Mos, mographic data C - -
- a) temperature
) s b\ pH ) , N .
X c. \ total filtrable'residue ,
» d. \total alkalinity ‘
f ' Lo . b
{ . 4. Titration: ' ) }
S . The H2003 is consumed completely and .
' 1 . " conyerted to HCOBT by each mole of NaOH |,
- ! ' ) g ¢ . e .
. or Na, : '
. - ’ \3 ?
* \- o "o
< \ - 7
- *
-3 - { ;
\ ) J
_ !
[ RO I
. . N ' -~
i 2 ;. 4 “ -
AN ¢ )
N \_r/\ -
v ! N L, }
- N C N -
- ’
2 ”: 9
, § R q ,
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.Module NO{
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_Module Title: ‘ . N

. -. Fgee Carbon Diokide’

|

Submédules Titlef

N o . . s ' LR -~ 4
. Approx. Time: - ' i Co. ¢
'S - .
0.5 hours Sl . ' : T
. ) Topic: - ’ N . ’
’ PH measurement a
Instructional Dbjecti e:
Upon completion 34 this module the participant should be able to
( 1. Describe the function of .the PH meter. . o
| ) S
\ 2 Properly standardize the PH meter. ’:\‘ L
3. Determine the pH of a solution with a pH meter.
‘ ) ]
S -~ : .
[ EY . ~ — .
Instrdbtional Aids: : , _
Transgarepcy Cb2 - Diagrém of pH meter.
' st _ < .
C e -
. 1)
) .
1 - . ; * -
Instructional Approabh:,' ’ o . _
Laboratory practice ;e '
N ﬁ;n 7\. ’ v ° :
References: < i;
Operator's mdnual for pH meter used: . . . o
" I3 ‘0 P R L]
-~ - ‘ . - - §
\ ) . . - 2 .
. ‘ ~ I3 R - LT »
~‘,\.(,)il.as,s Assfgnments: ‘. ) . (,
) y P Y ’ . ‘ / . .
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Moduyle No: Topic: * ¢ )
3 M ¢ ’ ' &
CD pH measurement .
— K 0 — PR «
Igstractor Nogtes: Instructor Outli£1§: . v
' ‘ . fo w - ' ;} -
. . i . ‘ N /; -
¢ | Transparency CD-2* l.&\e Point out parts of pH meter <
. Diagram of pH meter ~ . . © a. meter ~— . : T
: < ‘ *+}~  b.® calibration knob ., Tty
P . c. - electrodes - . C
- . b ! M - “.\ * : * * ’ ’
Co % 2., ' Standardize against pH 7 buffer
\‘ - N : . ) e .
7 , ) 3. Measure pH of any water solution °
. - I . -
. _) ¢ / .
,
. . _ / * a . _— \
. N\, {
Pl . /\1 ‘- ) . * [ * . \
. . -
- &
“ .. . A . T
& . . A ® . . Ed - . hd
. \ < ~
¢ 4
@ r )
- . s vl ) ,
! \ e ’ ' _— v
) {
N \ ! N \LQ. . b ) ) o
¢ ' ) . & ’ . \ h N R L ’,
k »
-/ ! 3-‘ ' '
: , - N
. 1 - ! *
! h ‘\ LT ’ . = ' - 4 ‘ o ’
, . - \ A . E 4
* l, ) ; - i ]
E ~- N
. . ’ - . '
R | \ N A
a7 . v : s :
.U B . . , - R P :
. ; L ' - ‘ 4
T = . ? >
. !’ ‘. \'\ v ‘ . .
; . -~ R . 3 \ Fl .
/ N . . - K . " B
O ‘ . . . " 2 . .
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.|. Module No? - “ Module Title: Co AT
Q PR ke " Free Caxpon 'Dioxide
o ‘ - . . ,
. . o Submodule Title: K = - . -
-~ ' n T v - . v f . . ’ . . . , i

. Approx.” Time: . Cs . ‘\ - b R

—_— 4 »

0.5 houri . TOpié: ) ‘.

- . . . . = [ .‘ ) \ )
" - -, ) ‘ Filtrable Residue : .# S

Instructional DbJective.h o - - T -

'Upon completion of this module the participant should be able‘go.

1 : — 1 Determiné the concentration of filtrable residue in g

L]
a - water sample. N . .
* # : o\ v

- . Lo 2. Differentiate between)filtrable and non-filtrable residue.

5 ¢ ! ) ‘ ‘\‘ ’ 3
e . - e

. ~ . P -~
”~ ) . ) . . ;\ . :‘
L~ TS vy ! . , ".' "\
] ‘ : ~ 3
. : ‘ S -~ .. |
R \ ¢ . - ] - ’\ ,,,'j
S - . j
\ - ? - .
< N ” ’ Es ¢ " :‘
) Instructional Alds: 2. ) < n ’ ‘ /.
' Ll Al . — |
* \ - . i - - - }
: -Iransparency CD3 - filter apparatus v . RN
L] ’ ‘ ' . . . - ]
) ’ ' N ‘ L, ; - S
o £ L , P - - L
' ) ‘ IR . ' v L - - ?7 h T 1‘
. {‘\) % . ° Y _
o~ Y . * ‘,‘ . L e ~ -

’ Instructional Approach~ - o . S *
- 'Y “ . ! -

- . . [ . .
: Laboratory practice - © , C AR 7
. - N .
- . ) lr‘; ‘. R L. ¢ . b . ‘
. . - . . ’ N . o -~ 4 5'..
; : ' : » . | ‘

. ‘Referencess ) 7 . i s - C ‘ g. B

- . N . , . _,‘ _.. . . . - & ’
® ) . . . . ) ) . . , - ,
Standard Methods p.92 . e . . E ' n‘.;
- . . * ’ ¢ . -t * R ‘ . N o @ . ' !
-« N . " .[ \ . . 'S
* H P . . .
~€ [ .u . . = 4 -
- . ] ‘ . < - . ¢ - 4 : ¢ . "& 7 [
. A .« \ . . - v .
. - : 'P ~
: s - - .

Class Assignments: ' e R S ) .' .- 3




- Vo

¢~

. :\" . A . 3 .‘,,, — - =~ . : « i ,. ~ - ‘ 513 Qf 21 .
. Module No' Topic: ' . TN / b ..
‘ CD . o~ Filtrable residue - ° ; J
' Instructor Notes: Instruetor Outline: .- |
. - .r .. . P
. * “e / .
. * - N s’
. . - v V‘ -
J 1. ,letrable residue -
*| .  as filter sample.through frltted glass
N »b. evaporate filtrate to dryness .,
1 . c. weigh residue + .
— .- mg/l—mg re51due/11ters of sample .
. . . 8
. . X 2. Residue: ” T g :
. . : = a.  filtrable - dissolved : _
’ . bs "non-filtrable - suspended .
N ‘ -t ) ) v B a
v i~ . . b
M \. : L .
. . ‘ "
- J - . e
#* N . . -
- . ‘4 ( a
. | '
o " o ¢ i ",
. ) ' ;
~ . - . . i
:/"\ .
. R M 7 s A4 /
¢ ! / Ty .
v - LR ~ - B
i f
. . - .
] . - ‘. t
K . e
. il g - . . .
/ . \ ¢ ) : Y
13 N . * . \
< Ll Lagne ) AN - -
. %, . - .
. & . N — ’
‘\ Q " \. &
+
4 = + . ¢
y P '»‘ . ! N -
) . N ,‘ L
Q i "o .
g e E -
— Y 2
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‘Module No: 0 Module Title. .
Free Carbon Dioxide

page 14 of 2L

RN S
" | Submodule Title:

Approx. Time:

d.25-hours

pric. .
Nomograph Method

<

)

InstructionalszJective
Upon complet%pn of this module the participant should be able to'

l.’Determine the free CO, level of a water samplé from
pH, residue, temperatare and total alkalinity using a
riomograph. . ,

. Determine the varioys types of alkalinity from pH
residue,‘temperature and total alkalinity “

N\
\

a

\

‘Instruetiondl Aids:

N
Transparency CDiY- Free CO2 Nomograph

- S

Inétructional Approach:

Lecture/discussion.

¢

References: R

Standard Methods p. 294-298.

Class Assignments:
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o

o } o . . LA .
Module No: Topice | .. ) *
" ¢D ’ Nomograph' Method ’
' . Instructor Notes: ° . | Instructor Outline:
3 ~ ! ' )
. T < .
" | Transparency CD—4‘ ‘ 1. Describe steps in using nomograph by
. Free CO2 Nomograph, ruler . .using data as, follows: ., .
3 5 . Pl a. align temperature, 25 C'

C g ) " b. total filtrable residue, 200 mg/l
. . . ' c¢. determine Pq .
v & . ‘ . d. align pH, 7.5
. e. bicarbonate alkalinity, 200 mg/1
“o b determlne P2
R . e g. allgn P ) '
- Q . . h. read CO il 0 mg/1 ‘e

2. The same procedure should be used on’

- rtheir data from residue, pH, and aglkali- -

. . | nity determinations: - )

3. Point out that the forms of alkalig&ty
can also.be determined by nomograph given,
pH, temperature, total alkalinity,

. .
. - residue.
4 - v h ~
. * 1 - ~
“ £ Al
~ N \M,I'
o
¢ 7 . ‘ A '
AP\ —!’l ~
fooy
o .
€ e
L o~ 1
L4
&
s <3
< -
- ~ M . -
. _ ,
v Y "o
. t
1
£ ) N ,
- o
~ N L}
€ -
/ - o
.
; . . v
n = (.
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Module No: * Module Title:: y ' ’
' N . Free Carbon ,Dioxide _ ¢

Submodule Title:

.0.25 hours

Approx. Time:

Topic:

-Preparation of Stanéards and reaéeﬁfs

!

Instruct}onal Dbjective:

s
e
Upon completion of this module the participant should be able to:
#*
1. Prepare a standard Na,CO

~—

2005 solution for free COé dﬁtermination.'
\ - = '
to. Properly collect a\yater samplé for 002 analysis: -
, )ﬂ ~1 /: A
- \ « 9, \
Instru¢ﬁional Aigs: | \ _
- . \ - K
. ;h
< ‘ , '
/
‘ . {
Instructional Appréach:
Laboratdry practice o
References: ) . -
Standard Methods p. 298-300. . =
L dy ) 1 -
‘ : _ E S
Class Assignments: ~—r - ,

16
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T N K \ N ’ * c -
Module Né: "' Topic: . L . , .
- ¢ Ty Preparation of standards and reagents ->
Instructor Notes: Instructor Outline: ' :
- ¥ - A:‘ " 4 ' - - - i *
’ \ . - . B L . .
1. Na2c03 solution: . l. 0.0454 N Na2c03 preparation - ’
2.407 g dissolved in water>. ~ * - ! 7 ‘
to make 1 liter. DistillH. ~ - .
\ |ed water should be boiled 3 .
Na. 14 be dry. ’ )
gzco3 should b . ry . ) \\\\v/
ety : N ‘
= 2. Collect sample, in 500 ml Pyrex bottle -
* e - no trapped air. Syphon sample into
X . graduated cylindexr with overflow. A
. \ , ' .
' ¢
L] * . s .
. ;\ s
) A g . .
J . ~ Red N—
*
r g -
' ? - » ' ) :
' -~ ; .
Al ‘ ’ o
| e -
-, . &h -
i ' AY
' ' /'\ '
l"‘ . - a ’
- | T ’
- - , X
! >
\ , / ‘w \
\ A ¢ ~ / ‘
[ . - ~ ,
A7 f ©ooe
; ‘
. [, PSPPSR N SIS ! _
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. \ . S i—fﬁ”“ ‘e - A
Module No: ~ - Module Title.: et ~
’ - v, ; ’ 4 . N
) Freg Carbon Dioxide
1 ) N .Jl
Submedule Title: - o
. < . . R . o
) -Approx. Time: - . . S A .
+5 hours Topic: ' . -
) , . Titration and calculation of co, // .
=5 . " . ] D ’ \‘ . ’ *
‘ , { - . N
) Ifstructional,objective: S N /

Upon completion of this module thg.participant'should be ablé’to;.
’ : BN

- 1. Titrate the sample-wiﬁh standard base to a predé%ermined
/ end point or inflection point. '

2. Caiculate‘theﬂconcqntratioﬁ of free CO, from titr%tion
data. : . :
Al ! e ! [ '

ey F
3. List precautions to he taken in CO, amalysis.,

- *

Y N e . - Y
JInstructional Aids:. .° . . — , .
3 ’ (4 : ' ' i » ' - v
. i . . i . . . . . . ' %&
‘; v o ' : -
r ) ’
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Titration and calculation of COZ

Instructor Notes:

?

Instructor Outline:

&

oF

/

Tltratlon

. al add 5 drops phenolphthaleln

b. if solution'turns red - no CO
¢. - if colorless add Na,CO3 solution
from a buret, stir wi glass rod

.until pink color persists, record ml
« Na,CQ, used: .

d.  refeat but run in entire ml Na,C

- from c. above. If necessary aad,more

titrant to end point.

Calculation: .

a. red immediatel CO =0 '

b. mg/1(C0,)=(ml Na,CB3)X(.0454)%22,000

~ .

‘ml sample

+

Precautions: o
a. ¢Jglass-wear must be c?ﬁan and free of
acid or base residue
b. tltrate rapidly to prevent loss of
to the atmosphere Qurlng
%ratlon, .

©




‘ . & \.‘\;
’ (//T\;/:‘ The pH meter is -standardized w?th’a/( . - solution.
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s NN Exam Questions
«Free7 Carbon Dioxide e ,
-Chemistry of Dissolved C 2'

1. If carbon dioxide is Qissolved in distilled water will the
solutibn be acidic or hasic? —

’

‘2_‘ Three forms of CO; in water are free CO,, b1carbonate, and

3. \At extremely hlgh pH CO2 is mostly in tLe form.
Safety -y’ L | T . g
a 4.° Chemlcals splashed in the eye)can be ‘removed at the . .
5. . : will prevent the sp111a§e/of chemlcils on the .
hands. 2 R . < ‘

‘ . R
(6. NaZCOB‘wi11>§ot "burn” when spilled on skin. True or Falge -

Principles' of COZ’Measurement : . ¢

¢ . . 1]

7. Two methods of determining free COZ are the nomographic method ‘and
the - } method. : s ’

8. - The following data are needed for the nomographic method: pH,
- alkalinity, temperature, and ‘ . SRe

9. At the end p01nt of the t1tr1metr1c method, all
will be converted to . ion. ..

. % .
pH Measurement v ‘ ///, .

e free CO,. .

, ¢
10. The pH meter measures

12. The .pH of the solutioh is read on the " of the pH -

I
.\‘\\\\\ . meter. , ]

F%ltrable Residue - : - .

3

i3. A 50 ml sample contalns 1.2 grams of re51due. Calculate the
,concentratlon of residue in mg per diter.

-

14. Does filtrable residue idetude dissolved salts?" | ‘)
- ﬂzmdgraph Method ' . 4
15. How many.plvot dines are requlred for-the determlnatlon of free
chpz - N ;
'16. Besides free co. : what else can be determined from a nomograph ,

résidue, temperature, total alkalinity, and pH? . *

.Preparation of STandards and ReagentS“

G

17. How should.the ‘{vater which is éxéed for the preparation of titrant-
. X v




Be treated?

bage;Zi of‘21‘

-~

‘

Why should care be taken to exclude air fromka sample taken ‘

18.
for free CO2 analy51s° s '
Titration and Calculation of co, ' } A ) . "
, /“‘_ . ,

19..7
20.

A

What is the color change in the CO2 tltratlon e

If 5. 0’—I\gf 0.0454 N NazcgD is, requlred to t&traté -& 1600 'ml
waterﬁsample, what is the ncentratlon of CO2 in the;sample?

Briefiy describe how C02 is prevenhed from escaplng or enterlng

the water sample during collection or sampling. . . J
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EQUIPMENT AND SUPPLIES LIST

1. Free CO2 nomograph ﬁor(a”‘trghsparency CDH)

Q

2. thermometer - ’,q e ¢.°:f"
3: filter apparatus, filter flask holde;, élass fr%tte%ggru@iblt
4 nickel crucible , (’ﬁr~‘,§j':;,"
5. oven ‘ .:' . ;o ~:‘ . ;‘5 ¢
6. analytical balance ﬁ \ ’ .
7. pH meter * . ' J \y.‘n‘:~' :m
8\‘> pH 7 buffer . e
‘9 ‘alkalinity test k1t? ' T 4’4 , . ’
10. sodiup carbonate ' | -i _ ,f}, : R//)£‘
11. distilled water. - T 3: o
+12. "2000 ml beaker L o R
13. 1 litew volumetric flask AN
14, ringstand, ring, bunsen sburner IR -
15. 2 =1 liter bottle o ;‘* L
16. 100 ml graduated cylinder— i
17. r;tber‘tubing . oot . | -

LIPS

. e - N,
18. ‘phenolphthalein indicatorsolution

19. 25 ml buret )
20." _glass stirring roé§ _ ' ,2-/ ‘
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Free Carbon Dioxide’
L, o i
v : 3,

4 . R \ N ~ j“t ’__:'.
Laboratory Procedurek*é { . /ztsﬁz(
Nomogrjghic Method
A

A
Obtgain a "free CO " nomograph (tnaﬁsparency CDM reprodu ed
hand-out), a ruler and the following,data for your
sample. - . S e R }
. tfemperature e P -
2, total filtrable residue . X
3. < pH cy
s 4. ‘picarbonate -alkalinity: ‘
Sample data . &4 L
' data - 1 2 4 3
temperature SRR 25°C ,£25 c 12%
total ‘filtrable r,esidue 700 {ng/l 0 mg/1 200 mg/l
pH 85 .. 7.0 - 6.0 -
bicarbonate alkalinity 300 mg/l 10 mg/l 2 mg/l

for alkalinity may be obtained*from The “American Water Works

Association, 666 West -Quincy ‘Ave, Denver, Colorado 80235.)

Align temperature and total filtn gble residue which determines/”
b ' .

point on line. Aligh pH andb¥carbonate alkalinity
'u%ich determines P, on line 2. Align,P1 and P, and read
free CO, on each llne. ¥Ysing this proceédure find free CO
for sample data 1, 2, 3, and for the sample provided by tﬁe
student . . e

Titrimetric Method- - ,
Prepare standard sodium carbonate solution. Add 2,407g.
o] 1 liter volumetric flask. Boil 1500 ml distilled

%er for' 5\minutes; allow to cool. Fill the volumetric:
fla to theé mark with this water. Label as: 0.0454 N .
sodium carbonate. Place in é\hqttle protected from
atmospheric 002 .
Collet a sample and«analyze as soon as possible after
collection by directing discharge ijto bottom of collection
bottle. Protect from out-gassing or -gassing. Syphon
sample into 100 ml graduated cylinder ‘allowing' overflow.
Flick sample to throw off ‘sample above 100 ml rk. .

. * Add 5=10 drops phenolphthalein indicator. ‘Add the NapCo4
solution-to a 25 ml.buret. ,LRecord the initial b ret .
reading. Dropwize, -add Na CO to the Eraduated®cylinder

. with“stirring until a pink coior persists for 30 seconds. -
Record the buret reading. The difference in the t o >
_readings 1s the amount. of tifrant ‘added. h\
Calculate the free CO, level ,by multiplying 'the ml Na CO
added by 9.988. Comm&rt on collection, storage, or
irreguigrities. .




Data Sheet fox/Free Carbon Dfox{i

Nomographic Method <.t
Sample data E

” l . ' ~
Free CO, L T4
[ ) 7

-

de

Data from sample fio

température-

Filtrablg residue
pH L
f-\ ’

Bicarbonste alkalinity

", Calculated free CDE

- %

11} Ti;rimetric‘MeShodj

-

“Sample no.

initial buret reading

»

final buret reading

ml Naécoé added

" Free CO,= 9.988%A =

-

Comments:‘

‘Analyst
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N "TRANSPARENCY - COI
~ Three forms of CO2 dnd pH

Cqﬁ%onnc ocnd(frce CO )- Iow pH

3

R t
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.,}

BiqorbonéTc-inTcnmédioTcupH, neufragl -+
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¢ ;’/‘«' HCOB ’ X R

Carbonate- high pH, basic
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‘ < TRANSPARENGCY CD2 .
) Diagram of pH Meter
, ) Co . . ¢ " glass and
L meTer . R ~ reference or

. ) scale L
, ) -\
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combinafion
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TRANSPARENCY "CD3
- . . Filter Apparatus’

—— fritted
- crucible

vacuum

<'filter flask
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TRANSPARENCY COD¥
- Free C05 Nomo graph
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