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The Determination of Color in Water
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5, hours . Tepic: : Vo .
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Instructional ObJective' .
Upon completion of this- mddule the participant should be able to

'.,\

- 1. Determine the pdl of a’ water sample.‘s . ’
. M [
2.‘Detérmine the color in "Color Units“ in a ‘water sample by
the visual comparison method R
{ v 4\‘/
3. Adjust the pH of a water sample mo 7 6 with Hasou 0 \ '

v NaOH. . . . ‘ *i\./ '.
. . | Y

;ﬁl Détermine the color characteristics of-a water sample

usin the spectrophotometric method ) \:
,»//g / \
_ G': t ,( . _ 3 .
' 4 ’ J \ - °:,
; /J I s
. N o = -
‘te Instructional Aids: *

Transparencies Col =+ Co9 - o . e
Color/threshold odor ¥ideo tape.

,
*
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A
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N . Ed -
a “ -~
.
.

11, "Standard Methods for the Examination of Water and Waste Water.' *

)Insﬁructional Approadh

’.Practice, 1ecture/Hiscussion, ideo tape viewing{/ A .
-/‘ | ‘ ’ .~

] * ~

~ 3 . . . Pl
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Moqu1e No: Modulé-Title: T [ ¥ .

) | J ‘ The Deteﬁﬁin;tidﬁ}of Color in Water ‘ )
a .. Submodule Title: o

App;Tx. Time: | Visual Comﬁarison‘Methodj L

-~ . N _ Lo e i )

-5 hours
| \
\
|

Topic®

./

. L4
+ Importance of Color measurement

L 4

%

Instructional Dbjective'

, . o
' . FAN

. ¢ ’ / .
{

Upon COmpletiOn of this module the, par icipant should be able t0‘

l\ Explain the Yrigin of color in atural Water.

‘.\\

2 Explain the difference between rue color and-apparent color.
!
. 3~ Briefly explain the difference
. and the spectpophotometric meth

Kcolor.,

d for. the determination of

*
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. . ‘ L3
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aetween the visual comparison
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. Transparency Co-1, (Color/odor video tapk S ‘
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Instructional Approach: " AR
Lecture/discussion - T e T
T.V. viewing . o e
N o ! 1 ‘!q roa &
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Module Noﬁ } Topic:- 77 .
Co e Importance of color me éégément
Instr¥ictor Notes: jpInstructor Outline: ' ) .
P > ¢ ‘ 3 . . s e '
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. . N
L4 * “ - . A \
Color/odor video tape 1. Show tapq(lqt-half), answer questions
-l ’ 1 ’ )
- I . . 4 4 - .
Transparency Co=1 ; (l 2. Color sources ¥ . -
Sources of. color in water a, metal ions oo ' AR
. . : ’ b. organic material o '
, .Q. . industriadl waste’ : -
. l-‘ - .1 ’
v - . i g [} .
\ 3. ‘True and apparent. color. 1
' P a. apparent: true plus from turbldlty
- b. trpe: color of filtered.sample o
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- - color only Spectrophotometric measures-*
1nten51ty and hue of color. W~
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) < .. The Detérmination of bolqr in Water . .
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0 . £ ‘
o .Submodule Title: o ‘ o -
' Approx.” Time: - L ;Visual domparison Method_ . .. \\
' .\ -i :’ . : \.. ) h . .. \\
‘ DA ’ . . ‘}, v . NN » ° )
.5 hours : _Topio/ - : v
' . - N . Preparation of standards . ; - o
- . . . \ . . ‘, I .
— Instructional DbJective S -

b ~—

Upon completion of this module the participant should be able to :_

i. ‘Prepare ‘a stock standard color solution containing 500mg

~ . ‘
¢ [y ! 1

. .

! ' 2 Dilute the stock solution properly to produce a set of standards

et
~ R ~
b - -" . J d\"/ E] . /
\ , , .
. b X .
. N . .
1 ‘ ? g
N . N q\\__‘ N .
nstructional A v N oo ’
Instructional Aids ey . -
Transparency ,Co2/° Dilution of color standard. '
| I / L S P ’},
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Instructional Approach SR ’ - : \
’ ) -~ R
Laboratory practicS:‘— o . “
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‘1.. ‘STock solution 1:246 | 1. Prepare stock 'solution - 500 mg/l Pt,.
K,PtCl. 1.00g CoCl,- - 250 mg/1 Co. This is a/Solution which
6&20'1 Om1l HCLl. . contains 500 célor units should be done

S+ dilute to 1 liter , prior to session or in groups. - .
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C Module Title’ \N‘ . .
) . - The Determination of Color in Water.

: .. . Submodule Title;

, 3 . . A J/
Approx. Time: | Visual' Comparison Method e
.5 hours . " Topiec: . ‘

IR Measurement of pH ’ “

Instructional ObJective ' '.;° . 3\ ‘

\ ~
Upon completion of this moquie the participant sﬁsuld'be able to.
' R
- 1. Operate a simple pH meth. - A
.- g. Standardize a pH meter given a buffer solution.
* -
3. Determine the pH of a Water sample. , ‘ .
; 3
., Explain precautions which should be. taken in the care -~
* of a meter and its. electrodes. o .
T - ~
'y ’ -
’ y
- * . .
Instructional Ailds: ge ‘ .
s~ v ?) ' -

; c.‘_' . . P *

None - . ro T L B

\. ) L //, R

. x < :
4 Instruc€ional Approaph; ' - o, i
' Laboratorp/pra ice ' ' . g .
N . ~ o . . u\ ‘ .9.“ -
— ,)". = - —
\References:‘
“ Stafidard Metho s, p. k64 ; (
A : } ’:a-p o } . .
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Module -No: . . | Topia: A -l T - v .
| - Co .Y e _Measurement of pH: . L T
\ *In§tructorHNQEeé: \ ~Id§%ructor Outline: | *~ . S
- . . . s | S ) s ~' \ i . i, . \ ; N . N
.. |« ' N . ' ¢
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- ' - 1. Demonstrate operation of pH meter o

. N ‘e '

f .
o
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¢ . <N
Iz : - - " A4
. . .

‘ ' . 2;' Standﬁrdlze w1th pH? buffer ' '

N ¢ ' . ! ,\1 v ‘ , » - . -
. . . : ) V> ) * ‘
) e 3.- Haqe students determ;ne the pH of the
. ‘ i L ’ colored water sample and’record :
f"‘*"’ ' - 1 - \
| s -

o ‘4. ,Electrodes should be washed with dlStllle
- T “ - water and blotted dry between measure-
’ + ° ments. Electrodes skould be stored in

, ¥ . e dlstllled water. F
1 e Tt . , - -
* [y ‘ M ® ‘
i ’
( -5 % .
N + e * v
N \ s .
~ Lo * e -
i oo o g < - .
. o ' § ‘(/ ~ . hd .
; Y . X.‘a_ ¢ P ¥ .
D B S .0 : . . , .
- . R <1 4 » ~ §
- 1 ~ €
R M \ = Ve X 224
R I . \ 4 N - .,

LY .
- “ b - * o~
- . . g
. R A " t ' .
I .
\ .. .
N A B ! ¢ ! N * ~ {
\ R P ’
. " » . -
x 3. .
, .o, ] / N ra - -
° -
v ! .
4 N ’ , ( - ¢ '
pa - B .

Y
[

- r -
« R
. ~
s - . f ) .
AN . J ‘ 1 i )\A} \ -
- ‘ ‘ A . '
S Ny B S A L s '
R - :
. . ; - »

. . .
. g . . H .
‘FRIC- . " , v, : ,
k) . . .
oo S L .
v’ . . » . ‘ ' N
., R | . . [} - Id 7 <y -

. . ‘
P N . N - [P G -~ - —— — .
Y - ' . - e




g S : pagé 10 of 2: . - .
1 Module No: _ Mogule Tit&le PR e oo T
' .. The Determination of CoXor in Water
45 ' | . : ’. — 4“ L
. . Submodule [Title: ’ A S
, . Approx. Time: : . Visual Comparison Method . .
* .5 hours . Lo \:
> ur Toplc: ] ) . . .
@ , - "+ Measuremerit and Calculation '
. * * ¢ . @
- *:; ’ N 1 - = 2
.. Instructional Objective: \‘ P . :. ) -
Upon completion of this module, the participant should be able t0'
"l. Compare the color intensity of a sample witn\that of the ‘
: standards. . . . \
) 2. Determine the number of color units a sample contains.
. 3.  If there are more than 70 color units properly dilute the «
. sample and determine color units. : | *
4, Properly report~color. T v '
:\ . . - o T . '
— / ‘"v“ k\ “ n ¢ . . .
r\ \ E',
» ‘ ~ ';
3 : . - — — - - -
Instrd%tional Alds: . v S S : ,' .
) ! y Transp rency Co3 Reporting visual color. - ) Q '
% . . '
. : . > . s - "
(‘ [} * . »
. - ’ ) ) v . . ' -
. 2 ] ;
‘Instructiorial Approach: = | , ° . .
Laboratory practice - ., ° to ‘. -
* i & L 2N ) , . . i
~ . ) . ) ¥ i N . .“ d R o -« 3 ..
References: co ' f . BN Y.
N . . ' : > ) : : K
Standard Methods, p. 66 . ~ . o o
. ) i . . . o .. ‘- - o . .. l\* . , ‘ XL
-, .\" ‘.~’ ~ ., . ~ . . ‘ / ". \'.. . / ,
(|- Clasg Assignments: - " . ‘J C S .
' o - ’ . IR ° . ‘ f . . ’
1 ‘Nome " . . . LN o
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- Module No:
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[} ° 4

Topic‘-~ : . . ‘ v

Measurement and Calculation visual comparison

F Ifstructor Notes:

Instructor Outline: c

-

" . ' N N v -t !
‘, ~ 4 - - . . 4 !
Lo . ’ L . v
- . ' : v\ A . N
. . - 1. PropefIy observe sample and determlne },
. _ / standard of .closest’ color. Lo~ S
" > ~ . . . ‘- ‘
' \ -~ 1 2. Determine color units to closest 1 below
. - * " 50, 5 above 50. '
. . D L - . ' ‘ ) . ; 4
b L% . 1 B "2 0 LN ’
’ \\ Transparency Co-3 73. If* above 70 dllute 1: l,or more and
Reporting visual color report color . . AR
, . N . N , ‘ .
I o - & ) Tooe T h ’
. i . 4.7/ Calculate color of diluted sample: ¢ -
. € N . 8 : ’ . RO A
YL Vs . /~.- e L . - . !
. . A color un1ts=(color’ﬁn1ts measuked) X50
' . » “» : ml sample;diluted |
» . ' s i
. ’ - - : N ! .. \‘ ’ / \ \\
* LA ’ o
. R : 5. Report color units and pH og .sample .*
. ! . . |
ot - LY ” ] .
. - . A - - : . N
S - T, # ° = ‘ . f X
< < . ' ’
. .. 2 . : ' )
g, » & , r ' ’ S S ’ 3 ) ’:
Q ’/ - \ ) . ‘ .
. ’ / v i
. . s ‘ - £ , . -
‘ < ’ . - 3 ¥
'\‘ . \ / ! ¢ 'r » o, N N § -
N ', SR b . y P
) . \ ' i l : ~ » 4 ' ’
: - c- . : -
. M ,\"« LA "_\ , ’ \ /I
» ; \ , .’/ - -~
- ' : P R .
) ‘.‘ ) ° -7 ! '
s . N . ‘. ] » .
4 . ~ ! \ 4 J
o . s 4 s $ “’
' . - . — ! .
f ‘\ . /\ ., . . - s B , A
. . / ' /
. - - . - .
- R i - [ i . t /
: .0 / / N
® ’ ‘ ’ ' } : - - . *
. ) R J : ;
- “_\ ’ // hd v v 1
\ ;s ', ‘ A ‘ W L. , (.
. - \ , “ - ) K ‘
v - - . 4 LY o s . .
.. . 4 R ., [ v . i . f
. , ’ ‘ /’ - * 4 1
. - Looa o
. . © !, . S .
I3 . -
-~ . 1 ! - ¢
o - - - ) ‘ s .
[C 111- /
L ., . - I - - a i L

Aruitoxt provided by Eic:

.

-

1




Module No: ¢ ° Module Title: .x * : ‘ |
- ¢+ The Determination of Color”;n'Water, ..
- ‘ ) \’ . ,: - - . - "7.
PR Submodule Tit1&% - , S
— —— . Spectrophoﬁpmetric Method R
Approx. Time A0 N : T
T . -t - L,
025 hO}lrS ’ Top'ic: '. N i “ 'w .l ” )
¥ L ” Relatior of Hue to Waveléngth o A
| . LI . f . ,’ : F -~ .- [ ) ’ eh‘ .
T, o Te q . . .
Instructional Objective!? - o ) o
'A ’ 4 N
Upon cdmpletion-of "this module thegparticipant should be able to' .

-

) l.'Given a range o§,wavelengths of light determine the hue
.- of color of Tight- give? a wavelength/hue chart.

r
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Instructional Alds: \ R Do . .
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Transparency*CoQ: wavelength/hue chart ‘ . .
. . T £ . >
o B . .. ) . © ¢ - -\ ]
| | L . (\) % ,
. *
* . N s . . ; . . » l"
= — |‘ —3
Instruc%ional Approach J - . .
\ - . — ‘,. ’( . , -~
L A . . . < y ’ ‘s
Lecture/discussion ) . - N .
. - T ' S ' T "V’ o . - ] "
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B . IS , ~ 3 .. o ¢ , 7.
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o Module No: Toplc: S e L
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. e\ Cb e ) Relatlouf_hgm wavelength-Sepctro method
“Instructor Notes: Instructor Out:j,ine. , ~
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S
. Module No:
. \ ‘ ‘ : .. . ‘

Module Title:-

The Determination of Color in Water.

i

[}

: 4

.
L

Approx. Time:

. Submodule Titlg:v :
- . Spectrophotometric Method . -

P

0.25 hoyrs

bt}
.

-Q.$

/ A - 2

>

Instruqtional Dbjgctive: . -

Upon compietion of this module the participant shopld be able to:

‘proper use:

emergenc

wash, first aid kit.

¥

-
-

l

1. Locate the following. in the laboratory and demonstrate '
y shower, fire extinguisher, eye

> 2 { ~

2. Select and use safety glasses, lab coat of'apron and

\ gloves in the appropria@e.éituation; .

- 3. Recognize the hazards of sulfur

,, SQlutions.

“

~ 3

»
13

ic agid and sédium'ﬁydfoxide

Instrﬁctionalggidszb

Handout'of saféety rules for the laboratory. - ,:f

¢
’

i

3

"5,:\ -

Instrgctional

<

Lecture/discussion-

Apprﬁach:‘

‘References:

i

Basic laboratory skills module -

-

.
A p— 4

s he

Class Assignments:

~

: Reéd‘iaﬁ safety rulgs

s
.',a

~_
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Aruitoxt provided by Eic:

. R ‘page 15 of 27 L
3 . * . 1\‘
Module No: °f - Topic: R .
ST Co ) Safety - Spectrophotometric .
- 4 - * . .
Ins€ructor Notes: - Instructor Outline: i
. R . -
-A' ‘. L
- Y 7
- ' . e
. Bt ) 1. Point outthe location of safety oA
’, appliances in laboratory '
, d - vt T )
N . . . S
“{ . 2. ,}Safety glasses should be worn when .
Pl \ "adjustinyg the pH el
. , . . ) . LT
. ' 9 3. The only dangers are those of srk or
R - burns when handling NaOH or H,S0,°
W, 'l . “solutions . Lae
] \ - R ‘ i , ‘\ ‘H
. . ES
. 5 }
——ty ’
o ‘ : ‘ ‘
» . ‘ .
3 ~ .
% * «
- > s l
" 7 - Y »
. \ \ é’: ® L p—
-~ . , » .
D . -, & .
‘:‘.‘ " H s ~
S k4 -
[ . . )
' ] . 1 R v
= - - N .
o \. N B
. . - )
U ® g "
" > . "/‘
\ A -
v - ql
«‘ * v 4
* 4 . ‘ -
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o ‘ e
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¢

Module\gpf " Module Title‘

f

Ko

-~

Y

The Determination<of Color 'in Water

3

t

Submodule Title:

Spactrophotometric“Methdd ,

Approx. Time:

-
4

o 4

-

0.5 hours - - T - ‘. ' | '
> : Topic: - -

fAdjuﬁtment of pH - o e

- -
.

-Instructional ObJective. > . o -

ey,
Upon completion of this module the participant should be able to.

*

1. Select edther solutions of NaOH or HZSOH for pH adJustment

v
s

f
2. Using a pH meter and NaOH or H,50), solution adjust Qhe‘

pH of a water sample to 7.6.

'
“t

ot

Ld

Instructional Aidg

Transparency Cob: Relan&on off acidity/Baaicity to

-

pH

b

-

Instructional Appro;bh:

‘Labdfhtory practice

References: .  /
Standard Methods, p.66

-

/

*r

Class Assignments:
None

“t
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Aruitoxt provided by Eic:

R - __page 17 o027
- . .« ot . Y . )
Module No:: '+ | Tople: . \ .
Co oo Adjustment of pH .
Instructor Notes.: Instructor Out%ine:T‘ )
i R , ' -
Transparency Co—-6- ", 1. If the pH is above 7.6 use H SO If it
Relation of ac1d1ty/ ., is below 7.6 use NaOH. for pH adﬂustment
ba51city to pH . . )
/
R L ) .. Y ) h
. . 2. Add acid or base dropwise with stirrjing.
£y ; ' /‘~ - v . If"the water is noé\Buffered _naturally
: g it will be easy to “over<shoot. If so
. the pH can be re-adjusted with base-
\ ’ . ) . if, ac1d was used originally or with ‘
s . —ac1d if base was used originally.
Y ‘ N
’.:.i . ; » -
] . - . .
Y . * y
N ) . ! . \\“ , ) a )
- s N e ' .
. ~ ' - 2
S g
. ( ) / ;
N . U’ J - s )
3 ) \
) * (Y ) ' ) éﬂ-
* 3
¥ ?1 » , , »
. /
* - - E - -
. YT e " ’
1‘;/’;? 4 . . i
N 177 | K ‘ -
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! Module No: | |Module Title: SRR/} N, .
? b ’ X The Determination of Color in Water”’ .
N~
\ R !
- . - .J\ n - ,_.tr,
) $ubmodule‘Tit1e" . JJ-
o '
‘ 'Approx. Time: Spectrophotometric Metho% , - "
'dfé hours N - = =
J* : - Topic: - . . : .
v . Filtration L°
e — " ~ Ly T
T \
Instructional DbJective. . . 4?v
~o A )
B e

L e 7
Upon completion of this module the participant §hould be able to.
\ - 1. Set up a filtration system for color: determination.
. :\ 2. Fllter a sample of turbid water to. produce a clear sample. ‘
I -
N ‘ . ¢ - ’ ts ..
} ‘¢’ : ’ e
- . cg i
. ' e ,.,..‘ < N N °
A _
Instructional Aids: ; ‘
. Transparency. Co5: Filter dlagram

¢ \
. ! .
- J N '
Instructional Approach: 'u\;\
Laboratory practice ) o . ‘
[N ‘~ . . ;’ ‘_\ -
. - &
.|+ References: i ‘éi oL ooy -t
Standard Methods, pp. 66, 67. . T - <~.( E
Class Assighments; -
None s s
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Module No: Topic:
Co ) . A

L]

Filtration - Spectrophotometric .-

Instructor Notes: - Instructor Out;%ge:. L ‘
] ; . " o - \, . "
o ( - 4, ' : . [ i )
B 3 ®
\ . B Y -
T;ansparency Co-5 1.7 Stgdents will set up filter system and\
~| Filter Diagram pre-coat. b
. . i . .
I3 . ﬁ:
- E3 & 1
a4 R ' "1 2. As a second step they, should .filter a
O P ‘. . sample of colored turbld water. . :
. .. : ) N | hl'
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Modulé No: . = |’ /1 '

%

odule Title

PO T T . A The Determination of Color Ih Water

. - b -7 ' A . °.b§i‘ Y [} _

- o S K ’

. SN Submod le-Title: - Lo . .

e, . Y R - L. * s . . ! N / ', ¢
Lo Approxz'Timer . . ' .SpPgctrophotometric Method e
:ofggfhou}§'<“ Topic S .o

" \ 2 R i ' Use of the Spectrophotometer

- v &4

4

o,
» N . o . s
- v v

nInstructfbnal Dbjective "

L UpOn compihfion of‘this module the participant should be{able tos®

“ : 1. Operate.’d spectrophotometer such as the Baus h and«Lgmb
- ey Spectromgc-20: ‘ . R
i a: turf.on and warm-up . - - . S / b

W%\( . b. set|wavelength - ‘ .
c.’ setgero o .
L ; . d. set 1008 T . N

2. Briefly explain how a spectr&photometer works. .

¢ . R * .k [
:\' Exc .: * ° ‘ : "‘

Instructional Aigs:' ¢ S /,‘ - - T o } S
- r——

. Transparency Co6: condensed spectrophotometer operabing instructions
. Transparency Co7 diagram of spectrophotometer <5y
-~ - :

1
N . - - - {
- . . . Yo 1

_ /4\ : . . — '.'”' - ‘ ' . - f&g ’
_ Instructional Approach: BN . - s
————{——"Lécture/demonstration
’ ) N ' . . . - - {
e g&« _ v - v . X . - . - ‘l : - . LN
References: B o ) ' l
Operator's Manual for spectrophotometer used K

1
| -
- ' <

- ‘ - . k

. ° 4 /
. -
\ - ' . N 1 P)

P

Class Assignments: - . . Yo e T

' . . . .
I & ‘ ‘
.

‘ -
U .ﬁ..%.-m_ b e et <

5
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Module No; Téple: | P .. N
Co .., *~. . Use of Spectrophotometer s ‘ .
-~ - < r 4 Pl p
— - g IR Y S .
," ‘ Instructor Notes: Insgructor Outline: " Lot - |
- - . v AR YY . - .
- . - e « - it * . /;zd
’ — . 4 ) / ) * ) -
. N ) ~ » o . , 7 - ’ .
:  Transparency -Co-7¢ , = 1. Demunstrate sett~1ﬁg ‘bf wave length,,
Diagram of spectrophoto- settlng of zero, se_tt__:».xig .of 100% T '
). meter . . : . . - , ] . .
. : .- - - v
- ) . ‘ ‘e -
. . ‘Transparency Co—lO A 2. From transparéncy demonstrate the' basic |
L, . Condensed spectrophoto- parts: 1light source, lenses and mlrx:ors,
' . meter, operatlng 1nstruc-— - phototube and sémple compartment TeT e
\ tlons < : ~ - . . Cyo.
* ’ d v > ~ R
. . ? ' .
1S - - f
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5 - :&lb
Approx. Time: *

" Spectrophotéinetric Me’thod Yo . ]

1€ "Ijitle. o -

- ¢ ¥
3 P <, ‘ ¥
- o Q - \
- s g 4 . - N - ] ﬁ P4
0.5 hours . - Ce T 7
- 5 xTopic. S e, . e L
‘ - ! LA} g ‘ eu 'x' ’. . . oo
( o easurement '6f % T ’ ottt
. . s 3 R - .
} = - 0 4 T [ NE < ° . - °
’ ) ’ v i J
I‘nstruct‘i‘onal Dbjective: C A * :
. TR LY

&'

f
A2 S

o &

' -
>

“\*2

. \ 8,0 e T
r 1 . o -
Upon completion of this modglle the participa“ht sﬁl;ould ber able to._

1[ .measure t%e percent transmittance of a {Jater’ sample at
: the 10 sets of ordinate wavel

engths,. T '

2

\ S ‘. - < ~ « <
\, -, .
-“?-# ¢ * e’ v 7
. ° < ) - s q - T3
Al i ’ , ! " . ’a -
‘ ~ - & . -
I . - & -
| . . “ ¥ ’ ” -
i N ” . .
"7\% ' £ < \Ei i L) , B
2 P N o : $ L o .
. . 2 - . N RS
Inatru tional Aids: . t ' -

< , . ] "\
‘ \ ’ ' : j S
T 7 ) C
~ - - ?\ . d p . i
- & N . e \b B B H
" . ) ) ) ‘ ‘ . - ) 'q-—-'f' .
) = | Instructional Appr‘%ach: , / &
: : : ' B v ) s
Laboratory practice N : o
' ) R
‘ - « \)’. . . . . V4 4, ',‘
> References: : S @ e
L ~, 0
) / Standard Methods p. 67, . SR
’ /- , . . g
2 . SR T
. Y . « t .
. : - - S
Clgss Assignments: =~ ° g » . » R S
~ v - ° . . . S -~ .
‘v v Y.t . ",g . > s
- A ¢ o .
None ¥ i »
, 22 \ ] ~ v
. ? N ~ A - Z ‘” . .
- » -

Trang parency 008 Selected ordinates for color. Ly
~
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Mddule No: .

Topic:

e o N

Measur

-

\ ’ ..
ement of ¢ T-- Spectrophotometric

-~ Co ] .
# Instructor Notes: Instructor Outline: ~ . - -
; 4 ‘ / ' _t \ ¢ - ’
Y ) -~ @ v~ : ‘ .
~ . * : . ’
2 o - R ’ '. : 1 AJ
Transparency Co-8. 1. Make~available a colored sample - o
- Selected grdinates for - |.. . a. set wavelength, zero, 10Q% T fpor’ .
co%gr each reading .
J . b. . détermine®% T for each‘of the 10x3=30
> . ] ordinates . - ° , .
y . < Ca ,record Values of %T :
! i . AR . Lo /
- X . N
AT ' ‘ . 7
\, - ' . "
i 3 . A , . J ,
, - » L * . e
e ) ‘ ‘\ : - b T &
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3

Module No: . - Module Title. _ ‘ ' I !
. . The ’ thermination o Color in Water. =~
. S : Submodule” Title: Co : T
| Approx. Time: ’_, Spectrophotomeétric Method ' .
' ) ;E' B —— i :"u o i
* 9,75 hours’ .| Topic: ' . . . .
S . r_; ) Calciulation and Reporting of Resuits N
i ' , i ot LN VT .7 ) R ,
L 4 R "—4‘ ' i
! Instructional ObJective. - . ‘
Upon completion\of this module the participant should -be able to:
1. Determine tristimulus values X Y and Z from wavelength/
% T data: .
- 2. Determine tricﬁromatic coefficients :x and y from X,;Y;
R and Z valués. . b -
. _ . .
Y o L 3\/Determine d minate wavelength and purity from x, y _
) ' ) and the chrgmaticity diagram . \ .
= ., Report all data used in expressing spectrophotometric '
. color results. . *
¢ 3 » ' * N
. - ‘ . s ‘ / * . ~
-Enstructional Aids. e - , o L
/ " T \
Transparency Co9 Chromaticity diagrams B .
¢ -2 . b , ) V4
‘ 7(!5 .
InstructionalaApproaéh: . ) {i '\ - -
’ K »,Leqture/dfgcussion . ‘ Lo ‘#, . A ST
v - . . M ) /
: . . . { .
\/ " ) ' . T /{ .
Referénces: . K , - - L ’
Standard Methods, p.68, 69. . 0
L ‘ r ‘- “ | ! ’ I . 4 <
-~ 0 ' h o | ’
2 : . —
- Class Assignments: - | - ‘ . . - L0
None~ Lo i _)“
s ., S " 4
e " . .24 " ’ V
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- "Module.No: Tobic: .- " v |
‘ - Co . . Calculation and Reporting results )

N o o :

) ) .—}nstructgf Note#: " Instruttor Outline: , N o

? @

Transparency Co-9 * o 1. Sum values in columns X, Y, Z, multlply

J Chromaticity diagram q. . by "Factors" )
' . - LT, ., ) a i
o ST ) ' X oL / r ) . t e
S B B
’ 4 X"‘fY’*‘Z N - «J ©t
. Y h : ~ Y S vy o, ol

\ 'v . i . , . ./ y:Y_'.__I_ . . R . ’,'/_ o
: ' \ 1T XYz ' : .

~. ’ - . ’ o i

) : o 3. Values of purity, domlnant wavelength

: . are determined
. - ' . X diagr_am':'-,L

s . , . T

e ‘ 4. Report for samﬁle and_sample with adjust-

\/ . ed pH. . - -
I : . a. domlnant wave lengths(from 3)

. . ) . b. hue(from color-chart)

N - . c. luminance(Y) N

¢ . d. purity(from 3)

e. instrument(spectronic '20) .
¢ ~ . f. . number of ordinates(10) ~

A ' .g. band width(frém mfg l%j?iature)‘

. - -~
. -
- ' .
- 4
‘ ‘ - 4
.
. R -
,
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- ~ ,
-
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4
s
A 4
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& . .
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o ‘ . .- page 26 of 27 « ‘
S Ekam Questions . - . C
~ ve . : . A T .
The Determlnatlon of Color in Water > ' - : ) X
Visual Comparison Method » - Lt e .o
Importance-of Colo Measuremen S : ~ o
1. Which oi the follow1ng is$ not a source of color 1n watey? .
*a. indugtrial wa tes T Lo
b. . metallic ions . : - ' et
c.. chloride ‘ion* ¢ B & , )
. d. plankton - . RN T ‘
2. If turbldlty is pIEsent.and has not been removed prlor to v1sual 4
comparlsén how sgpuld 1t—be reported° ¢ e s Uy
% \’\ ¥ - 5
3. 1he chief dlfference between the visual’ comparison method and,thero

spectroph tometric method.is

‘juse of axg;nstrument caL}ed.a

¢

v

-

Preparatlon gf Etandardsm~\ . S

P

- -

that the spectrophotometrlc methpd maké
. 2R

~
~

~

. s . 0
14.- True or False- The wavelength of ljght absorbed- by a sample:lsj
related to the hue of qolor oﬁlth ample.
N
Safety ‘ ) e v
15. When'the fire‘egtinguishe;‘is‘éfed, the‘horn shonld be,pornted v
\ T \ - 60 { ) . ’ L et =

N L sa
4. What two metal ions are used as codor comparlson standards’ 4
5. Eaéﬁ color standar will have a frnal volume ofs -7 ml. >
. 7 - . . o~ - ‘Q“ . '
Measurement of pH - N ‘“’77/—;/ .. , 7
: = sy ) e g~ :
6. ' What does a PH meter measure? '£\ A + 2
7. A buffer solution is used toy R the pH meter. :
' 4
8. The pH ‘of'a’ solutlon 1s»determzﬁ€d‘by 1mmers1ng the '. 55
in the solutlon. ) e
) ‘ / e R .,
9. Are the electrodes used in pvﬂmeasurement sturdy op, fradilpék— '
e 5}9///7 .
Measurement and Calcuiatlon . ¢ PR S
N , ‘ ,\‘ ’
10. . In the compa on of .sample calor and gtandard color should the
) “tubes be obserzed vertically or perpendlcular to the tubes?
A N J

11. What 1s the maximum * numhbm of color units that should be observed
without d11ui&on° ' bk . {

12. If 10 ml of a sample are taken. for dilution to 50.ml in a Nessler -
tube and the diluted sample, contaifs. 40 color units, tcalculate the
number of color units 1n the or1g1nal sample. ‘\

13. In addltlon to color units, what othen piecevaf dat ould be. ‘E

‘reported when report1ng~color? - <
e - - ’ VL.
Spectrophotometrlc Method - ~— : {ﬁ" -
Relatlon of Hue to W ength ° v et




: ~ -+ ".Na®H? L - . . ) B
: Adjgstmentseg,pH } | - ‘ g; S il” /. ] N
"\N\\N~ }8&- A so%uthn has a pH of 9.1. Wou%d you use 32594 or NaOH to adjﬁst~f“
. e the‘pH to 7.?? B v ’ .
Ji9. What ingttpment ts used to heasute the success of pH eajustment?
o Fiﬁltrat:'i,%/ | . )/ . ¢ o | o . L

- 23. What is the purpose of the spec%rophotometer photo tube?

A

- . £ —~ , * _,'\'f% N ,
> . ' -

“\ * an ) - ' .
c. o . -~ page 27 of 27 A
\ N - " N . ’ . . ~ SR ‘ o UJ
o at the top of the fire or at the.base of the fire? g
16. When-concentrated acid or base is used to adjust pH, what ;4

should be worn to protect the eyes° . .

«

17. 1Is it a good 1dea to Ttx concentrated H2804'with concentrated e

20. A filtration apparatus consists of two flasks. One is for
collection of .the sample. What is the other for?
L)

-, 21. In the.fiitration proeedure, what is the purpose of .the precoat?
: A

/ LI

. Use of the Spectrophotomete} 2 .

22. How long should éﬁé spectrophotometer be allowed to warm up prior
N } to making.measurements? ,

L A
Measufement of § T . ) ) , . _—

- 24. For each -ordinate wavelength, how many transmlttance valués should
BN ~ be recorded? .

= e

&lculation and Reporting Results . . - .

- .
-

25. The sim of the ordinate values under, "X" is SOO(for ten ordlnates)
o The "factor" is 0 09806. Calculate the tristimulus valué X.

»
*

26, If X=.053, Y—O 51, Z— 048, calculate the value of/the trlchromlc

S RN

coefflclent x. , ; - C "

1

° ] N - - , . N . - [

Ce 21, Calculate the value of/y in question 26. -

28. Is."hue" expressed as a number or ak-a word? T e . '
" *. - / s - e . . '\\ ‘ '-
o T .
\ 'vv‘ / - ) - -
- . Coe. Lo — : R .
4, g . )
’ 4 WY ’
) - - .
- - ! ' ; “ * —
4 . ¢ - W
» ’&
- . s
T — . /ﬂ . ;
— 8 .

¥
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COLOR
N
EQQ%%MENT Aﬁb SUPPLIES LIST .

N3 =w

spectrophetometer

I3

épectrophotometer cells-

w NN

-

analytical balance

-,

1

potassium hexachloroplatinate (IV) X Pt016

e .

cobalt (II) chloride hexahydrate CoCl, —,6H2«‘

concentrated hydrochloric acid

100 ml graduated cylinder

1 Lvolumetric flask

12 - 50 ml nessler tubes

O \O @ ~N O U i

2, 5, 10 ml graduated pipets

- (e
N e
L] L]

s

distilled water
sodium hydroxide (NaQH)

]
w
L]

polyethylene bqttle

=
=
*

1 L beaker

.ﬁh meter

f
w

pH 7 buffer

=
(@)

L™
2 - 150 mi beaker

=
-3
*

]

-
[0¢]
L]

concentrated sulfuric acid stou

b

centrifuge "

—
Vo)
L d

"filter aid" - celite 505 _ S B - ' .
filter crucible, holder, 2 filter flasks, 3 way stopcock vacuum tubihg i

chromaticity diagrams, or transparency Co-4

-

e
3
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:

Laboratory Procedur

I.

[

II.

,
-

IIT.

)
«

Preparation of Standards - &

A.

B.

D.

-

A~

B.

The Determination of Color in water

t

N ‘-’, ,a‘\: ’
/

Dbtain all equipment, supplies, and chemicals listed in
"equipment” handout.  Turn spectrophotometer on for warm-up.

Stock Standard Accurately (analytical balance) weigh 1. 216
grams potasslum hexachloroplatinate (IV) chloride hexahydrate

(X PtC16 -6H_0) and 1.00g cobalt

(II) chloride

'(CoC

100 m

-6H,0

and transfer to a 12 volumetric flask. Add

concentraeed HCl.

Mix to dissolve and dilute to- the

mark with.distilled water.

Mix well.

A

Lgbel twelve 50 ml Nessler tubes
3

5, 10, 15, 20, 25, 30,

4o, 45, 50, 60, 70 and add to them respectively 0. 5,

1.0,"1.5,-2.p, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0,.%.0 ml
each to tﬁé‘mufﬁ’ﬁith

stock standard(solution. Dilute
distilled water.

for storage.

Place a rubber stopper on top.of each,

v

Concentrated ‘NaOH:

hydroxide) in distilled water (800 ml).

48 hours.

Filter.

Dissolve 625g solid NaOH (sodium
Allow to stand

«‘\

Transfer-to a polyethylene bottl

. Label: 15N NaOH concentrated. . .

'Visual comparison method

With a standardized pH meter, measure the pH of the_water

sample to be measured.

Record this value on the data sheet.

’

Fill a nessler tube to the 50ml mark with the sample.
vertically downward through the tube and compare . with t
standard. A white surface should be used. Determine t

. - two standards whose colors dre Just darker and lighter

Look
he
he .-

‘(“‘

than the, 'sample.

Record the color units’ of

to nearest 0.1 the color of ‘the sample.

Qach. Record

o —"

#"@

C. If the sample is too dark add 10ml to the nessler tube. ...
Dilute to the mark with water. Compare as in B apove. ‘
The color. will be 5 times the color of the diluted sample.

D. Comment on the turbid;ty or: other problems. )

M -

Spectophotometric determination

A. Set u/p o ) ot q’V . . .

1.

H adJustment:

Choose a well mixed sample.

Pour 50 ml

into each of two.150 ml beakers. Label one beaker




B.

C.

o

D.

"adjusted";. the other "rdw", Measure the pH. If the

PH is less than 7.6 add concentrated NaOH dropwize

with mixing to the "adjusted" beaker until the pH is

7.6. If the pH is gneate? than 7.6, ajd concentrated A
. H,80, dropwize, until ﬁﬁetpH reaches 7 6. Record, the

original pH. 4 x .

N

" 22 Filtration Treat‘each sample as foIlows Centrifuge

sample. ' Retain the liquid, discard the sediment. 'Add
10ml.'to O. lg "filteraid”, 4Mix. Pour into filter o
crucibler and direct stream to waste flask. Mix .04o0g . X
filteraid with. 35ml sample.. Pour into- filter crucuible
directing filtrate to waste flask. When filtrate is.

clear, direct to clean flask. Collect,25_m&tfiltrate%\ '

& -~
Spectrophotometric measurement. Set 0% T with sample
compartment empty. Set 100% T with absorption dell filled
with distilled water. Repéat this for each measurement.
Rinse another curette with sample and fill. Determine
first wavelength and set. Insert sample in compartment.
measure % T. Repeat for each ordinate value X, Y, Z p
for each of 10 ordinatés iisted. Repeat and record for
other sample. . ' , "

Calculation of results. . - ' -

1. Sum each of the three columns X, Y, Z. -

~ *

2. Multiply each sum,by thevindica factor to get gk\
tristimulus values. .
3. Calculate trichromic coefficients X, Y T
2z =X/(X+Y+Z) .
Yy =Y/(X+Y+2) , 2 ' C

&

4. Locate the ordered pairay,y “.on the chromaticity
diagram (transparency Co+ 9prepared as a hand-
out). . . ‘ \ , \e

r5. Determine ‘thé hue from tha dominant wavelength and the
color chart (transparency Co-l prepared as hand-
out). . X s T L

— - ) -

6. Report instrument make and: spectral bandwidth (from
mfg_literature or setting)

Comment on any sources ofierror, sampling or changes in
procedure._ - )

. ® -
c - v y / L 0T
. . A
¢ ol s Y ’ : .
« 3
3

.
‘. - . =

3




- .

Color Determinaéigh

Sample no.

I.

i

IT.

.
-

.Visual comparison

, PH
standard just darker ™

» Standard just lighter

color 'of sample
.was sample diluted?

Data Sheet

. units

units

units

!

e
i

If so.multiply color of diluted sample by 5.0 to obtain color

units.
pomment:
\ 5%
Spectrophotometric

Original pH .

AdJusted to pH™ !

&

-

.

Was this "apparent" color?




',J ! ‘ ! {.a« . ‘ ) ‘ N

-, e ’ b \’ ~ <
~ ., . 1‘ .
. S ) | _
Ordinate S ¢ A {, .« B R A o
no. Raw nm pH adjustedfaw ‘nm- pH adjusted Raw hm PH - ' i

i , adjusted
[ , 1 - 433.5 . 489.5 on22.2
~ . o ' I : i
PN B O R R
. 2 j ‘ usﬁ.z " 515.2 . | Qﬂzlo ‘
3 aE ‘isuu._v,/&, L o se9.8 |77 w386
y s 5041 1. 5w T
v ) - I 4/%? l ." UI
.5 57}7.11.’ y ssll.s B : uslo.i
6 b 58f.7 . 561.9 _ - 4559
-2 \ T ‘ . -
: i -

T8 7599.6 572.5 . g0

" . . ‘
I 8 610.9 S 584.8 | 468.7. <
O S | S S - 4 \ .
> . N 1 . . . ~'>\
9 | 624.2 .. ; 600.8 , b77.7
" \
. ) L . ) D A -
10 . ] 6459 « 626.3 H95.2
:b ‘Sum _ L. . . - ’ {/_’/,/1/‘ *
. Factor -40.09806 X0.09806 } X0.1000 X0.1000 .  |X¥6.11814} X0.11814
Prishimulus values . - 4 I:um:[nancek y 4 \Luminanci( :
. i 1 .
. / » 32
] - * ¢




.

.
1l . ¢
. R
. .
C A\ .
. Y. :
' - £ ../
. ]
tey -

. * Raw. Sample *

,x=. x' =,
Z+Y+2Z
y=__ ¥
X+Y+2Z

: 9"
Purity= .. - =~ PRritys=

L]

I} ¢

\

dominant dominant wa¥elength

.

'

hue

-
-

?

;/ Instrument (brang}:
-« 10 ordinan

ban@width

e 0

- Analyst
f

.
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- TRANSPARENGY €O .

Sources offéolo¢ in Water

2
& .

b - l. Metallic ions - .
B a. iTon ' a%
A ~b.’mqngonese. I
Z. Humus - o,
3. peat materigls = -

N

L PlonkTon .'< — .‘ ;  ']

AR §

15; We'e ds
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« DI Wnons of uolor STondords

%

.-i> | TRANSPAQCNCY 002 L S

e dilutéed To 50 ml ~ didufed sample

2 P4
G

e
Y ¢

X _' . ﬁTondord(5OO uanS) | color units Oéi

o0
\ \ 15

K

.

>

200 . .
25

]

’

¢ . YO0 |
y o 45" TN
: ‘ L . 50 A
. ; | 50 s
: \ a703

[ ] L 2N

*

\JO\mﬁﬁww't\)N————o

0

5

0

.5

5, - A
0 ‘ | L

5

0

0

0

RN

x
~F
o
T




‘. \ L ﬂ’" .
"TRANSPARENCY 003~ ~
) I

ReporTing Visual Color’. .
.In repdrTing color defTermined py . .
visual.compagrison, report: oy
= . N \ , . L. {

, o f /
Color uniis . '

e

1

pH of sample -

. ‘ - g . v
‘ - . . . . g e o .
| - The sample is Turbid report - 7
~as "apparent color™, or filfer ..
and reporT-color of filftrate S
. . . \ . .
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‘WGV€|¢hQTh&hue Chart

j

wovelengTh

482-497
497-530-

blue-greem

green

range (nm) " . < hue.
#Q0*465 violet =
465-482 b lue

:530-p75 - o
575-580 - >

620-700 7 red

greenlsh Ycllow
yellow
yellowish- oronge
orange. |
orange-red. « .

K80-587.
567-598

598-620

40015309",. ‘blue;pﬁrple
530-700¢

el 17' y
: X
.// o )
'—J‘
L 5
A
. 37, .
[} }

"red-pquje‘ {.

Jos N .
4o o
e R A
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fiﬁTer-éruCible
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R

vacuum

TRANSPARERCY 005
FIJTer chgrom
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TRANSPARENS

?uloT!on of pH To Qyoro”cn and uydroxnde;
T . uon0°n|roTlon (NolorlTy)

d

F:
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e

4
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=19
1973
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10
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10
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'TRANSPARENCY"CO7 ’
SpecT?gphoTomeTér dnogrom
3
reterenoe lomp

phoTQIube

measuring
photatube

*

difffraction

wovelengTh

gam = -

L4
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- TRANSPARENCY 008 - |

 SclécTed’0PdinoTes for‘; '
SpecTrophotometric- Color

" Jetermination

ordinagte
number

deglengTh (nm) "=~

] .

Y

/

wf\)_'—'

— QW O U1

.
)
‘@

¥35.5

yel.2

564. 1

577 .4

588.7

6%5.9

C 544.3 -

 599.6.
610.9
624.2 -

54y

-~ 600.8
627.3. 7|~ 495.2

489 ;5
515.2 -
52G.8

551.8
561 .9
572.5,
b84.8 -

22.2

guy .y

- #30.1

455.9

> 162.0
- 468.7

¥32.0
| -438.6

477.9-

_0.09806
e X
- X+Y+Z

0.1000 |\ 017814

k .
. . .
o | . :
) . - , o Y i
. . ' ' lfy: e A
N - . . . M . - ’ R
N - A . ‘. - . - - pongte
Yy L X+ Y+Z : -
. ] 7 . ,;“ o * .
- AP ) .'.

-
)T S -y - - ’
o - . A . R .2
. " o . N - r 4
R : . . z . LR
2, : ‘s . - i
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42 , “ 1o
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Insert unknown .
sample compdriment

- ‘ o B . : t ik

, = : RV
S TRANSPARENCY CO10 -, . . .-

13

~Candensed SpecTrophoaomeTer‘
prroTung instructions , -
.Y :
furn on-
knob

warmup r5 min.
IefT front ' .
SeT Zero - | - fﬁ}- p'f S
kgob lefT fronT C— | ’ ;f

,SgT.WGV§TengT #~ B - iw
“knob Top rig T o

InserT blonk

samp le ??mporTmenT oo
Set 100Z'T - full scale = .
knob right front- IR

( -
v

>

Read absorbance or T

.44




