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‘lgleter media and’ condztxonzng processes. The filter leaf test, whzch

",sk111s and information needed to: (1) successfully run the filter

| test and of the media used on the filter; and (5) obtain reliable and'“‘
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‘ INSTRUCTIONAL GOALS

'_'Upon comp]etion of this 1ess0n the student shou]d be able to -
, ‘successfully run the filter leaf test and accurate]y record the p:
- data and. observat1ons The student also shou]d be ab]e to
¥ organ1ze the data so as to perform the requ1red ca1cu1at1ons
- for this test. Based on values obtained the student should -
be able to make -general 1nterpretations as to ‘the qua]ity of the
sludge ut1lized in the test and of the media used on the fi]ter

»INSTRUCTOR ACTIVITY | T" R

For best resu]ts follow this sequence \ -
| < Activity o | CTime o~
b wReview the. obdectives-with the students e, Buminutest. @ L
" 2. Have students read the procedure -j fv" 10 minutes’
A“3.,sDemonstrate ‘the test procedure1b . . " .15 minutes
4. Discuss calculations. e - . 15 minutes
© 5. ‘Assign worksheet. . . '5minutes
6. Correct worksheet.,« 4 - | ~ 10 minutes
7. Perform test. . | - 30 minutes
8.

Perform ca]cu]ations and make . 1nterpretations - - 20 minutes

:OTHER ACTIVITIES , .
1. C]arify information needed for ca]cu]atiohs

2. Have students ca1cu1ate filter rate and other pertinent
" parameters based on pre-collected test data. Other para--
: meters 1nc1ude percent solids and percent moisture.

STUDENT ACTIVITY o
1. Read obJectives ~

2. Read procedure.’ B :
3. Complete worksheet. - . '
- 4, . Perform test"" | | T .
5. Record data. N .
_;6.:’Perform calculations - o '{' ’
7.7 Interpret, results. = = lig,
. , L e v oF
5
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INSTRUCTIONAL MATERIALS usT o e -~J
S L Instructor*s”Gu1de - F11ter Leaf - ; T . '
2. Studénts Workbook - Filter Leaf o 1
3, Overhead proaector |
-8, -Pro;ection screen -
5. Equ1pment 11sted in the. lab proc%dures |

F1-2 of 4
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 APPENDIX A - Overhead' #1

o 111ustrat10r_i of Filter Leaf Apparatus“.
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k.

C
Directions: Place an "X" by the best answer. There is onlf'
one best ‘answer for each question ‘ ..

'@ WORKSHEET .

1. The purpose of ‘the filter leaf test: is to:

a)__ -+ - find the concentration of mixed liquid
b) ‘evaluate filter meJia and conditioning processes.

c) determine sludge viscosity.
d) simulate the compacting reached in a clarifier.
e) | None-of the above. g

2.. The/filter leaf test is based on an assumption that:

~a)__X__ the leaf is a prototype of a vacuum»filter
'b) ~ ultimate settieability takes place '
" c)____ the sludge is stable.
d) the sludge is inorganic. v
e)______ None of the above. ‘ v : -

3. The parts of a-vacunm_filter cycle are:
‘a) settleability, separation, compaction.

b)__X _ submergence, drying, off filter.

c) __ cake dry weight, cake wet weight, and % solids in sludge
d)____A1l of the above. : .

e) | None of the above}‘v

4. The filter rate is repérted in:

a____ pm.
b)_ ml1/ml
. c) 1bs/gal
C o d)_X_ ez
Ce) None of the above.

0w - W-F1-1 of-2 . , 3/82




p

Given the dry cake weight (CDW) is 35 4136 g, 30 cycles
per hour of the vacuum filter and-a leaf area of 0 085 ft
the filter rate is: ‘

a)____ 2.753 1bs/hr/ft2.
b): X _ 27.53 lbs/hr/ft2. .
c) ____ 0.2753 1bs/hr/ft2.
d)_ 275.3 1bs/pr/ft2.
e) None of the above. o
- R 1 .
»
 J " - /
TR
. ' : - ‘
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'JNTRODUCHON e A;;

’,-_;PREREQUISITE SKILLS PR

L Th1s 1esson on the f11ter 1eaf test w111 prov1de the operator
"7:5w1th the bas1c 1nformat1on needed to obta1n re11ab1e and con-
'_s1stant resu]ts.‘ The ment1on of any brand ‘names shou1d not be -
j that mater1a1 ' o

taken as.an: endorsement
* This materia]’ 3
comp]eted NPDES 1eve1 I 1aboratory sk1lls tra1n1ng

_~OBJECTIVES

aQ

Upon comp]et1on of th1s modu1e you shou]d be ab1e to

<L Descr1be the purpose of the test.

- 2. Ca1cu]ate the f11ter rate. A
3. Descr1be the equ1pment necessary to run the test
4

. Perform the test” procedure.

}In add1t1on to the sk1lls ]1sted in the 1ntroduct1on the fo]]ow1ng
: sk111s are. needed for th1s test: J.f'f: i o &2‘; ‘ '

i. Fam111ar1ty W1th the use of vacuum equ1pment
2. Ability to use a timer clock. ‘ a
- 3. Ab111ty to accurately use an ana1yt1caﬂ ba]ance.

RESOURCE LIST ‘ .
~ Filter leaf. apparatus may be purchased from:
1. EIMCO Process1ng Mach1nery Div1s1on
Envirotech Corp..; - o v

. 669 West Second South
- Salt. Lake C1ty, Utah 84110

S-F1-1 of 12
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INTRODUCTION .-ff

.. L FILTER LEAF TESE

> B - . B - . v ) -

i In the Operat1on of vacuum fi]ters and be]t f11ters 1t is de- . s
:sirable to evaluate the perforﬂance of different types of f11ter;v,it;‘

ij ‘media: and- cond1t1oﬁ1ng processes:  The filter Teaf tests is used =~ -
'~ to evaluate these-items, In a typ1ca1 cycle of a vacuum filter

the filter.media spends 30 seconds submerged; 60 seconds dnying . = -
under vacuum but not*submerged, and 30 seconds not in contact -

.. with the f11ter + In other words, 25% of the filter drum circum-

“’fff“at1on of .surface aréa of filter leaf. This, 1nfonnat1on is used - e L,
~in the ca]cu]at1on of f1]ter y1e1d : o v -

ference is' submerged and 25% is not covered by fabric.. Sludge
dry1ng occurs on only 50% of the f11ters c1rcunference ' '
Th1s cyc]e can be s1mu1ated w1th a: f11ter leaf. The f11ter con-‘ oy R
' 'sists of a round d1sc 10 cm' in diameter, over which a filter medium . - - |
is stretched. This disc is'connected to a vacuum source through C
- .a graduated cy11nder used- to collect filtrate. The filter leaf
‘covered with media is p]aced into a beaker of sludge and held .o
“there for 30 seconds. ' The:filter- leaf -is-then removedfrom the . -
- sludge and the vacuum is cont1nued for 60 seconds to simulate the L
© .drying ‘cycle. The vacuum is then turned off. The cake is scraped |
- "off and analyzed for solids:content: and the ‘total dry cake solids ‘
produgced is calculated.. The filtrate is analyzed for suspended
 solids, allowing calculations-of ‘solids recovery to be performed. . ‘
The- d1ameter of the filter leaf: is measured and used in detenn1n-

‘Variations of the filter leaf test can 1s0 bé u@ed'thtest fiIter S
media used, on be]t f11ters o T . |

o

EQUIPMENT

.2 liter beaker » A

1 liter graduated cy]1nder -

"Magnet1c stirrer with st1rr1ng bar \ e , N
) F11ter leaf (10 cm d1ameter) ‘ o
F11ter media . S
Vacuum source ¢, t~
Vaéuum'gaugé'XQV' s
Quick opening va]ves_
;Lab t1mer A

-

- _' . j‘,"

[

¢




R PROCEDURE

+

1 PLACE FILTER MEDIA OVER HOLDER

Lo L ‘

f;?« 15ff?555~5tretch f11ter media over the fﬁlter 1eaf e
' © This media 'is held in place with a hose clamp
' e_(See d1agram at end of procedure. )

“ CAUTION: ' The first two or three tests w1th a. "
Lot ~ * new cloth media should be discarded as they will ’
B T e not be an accurate indication of - fabr1c per-

‘ L formance ' :

2 . ATTACH FILTER LEAF_TO VACUUM SOURCE
The filter 1eaf is attached to a vacuum gauge
~ This whole assembly is then inserted through a .
. 3-hole stopper of sufficient size to fit a 1l i
Titer.graduated cy11nder In the other two
holes of the stopper vacuum hoses are inserted.
One.is the pr1mary vacuum line, the other has = .
v © . . . % aquick opening valve attached which can be
. oo R opened or closed tp adjust the. amount of .. .
‘ E S ‘vacuum in the’system ST R o e

" 3. PREPARE SAMPLE. :

e ;JIn a 2 Titer beaker, place 1500 m] of we11 o
‘\. © . :mixed chemically cond1t1oned ‘sludge. :

Various dosages and types of conditioning - -
.chemicals can be tried at this point. Refer
. o IR ~_to Jar Test procedure for chemical preparation
R . y-' » - and suggested procedure for testing chemical
' ‘ dosage o : .

4. MIX SAMPLE.

SR . - . Insert stirring bar in the beaker. Place
e R .‘;J . beaker on magnetic st1rrer Mix at mediumrz;

s © - . ‘speed setting

1

5. RUN PERCENT 'SOLIDS TEST

' “ e on the mixed, cond1t10ned sludge Refer to
' procedure in Supplementary Materials.’

6. PLACE FILTER LEAF IN SAMPLE.

: . ‘

. _ 7. TURN ON VACUUM. ' v
o t' - Ho]d f11ter 1eaf in sTudge for 30 seconds with o

o . B : S-F1-3 of 12 . - 3/82




w3 .

L " vacuum on, VacuUm'?eading”should‘ahﬁroximate
' © that of actual plant filter equipment. . The

- L ;. © vacuum times should also be adjusted to approx-

1mate the actual pﬂant filter.

© 8. REMOVE FILTER'LEAF FROM SAMPLE. = . _L' o o

-

.The fﬁlter leaf s removed from samole The s

4 vacyum is 1eft on for one minute to simulate

© 'drying time of plant filter. If the actual
) SR - . filter cycle differs adjust the vacuum and
Y _ drying time to match the plant filter.

9. TURN OFF VACUWM.
110, SCRAPE CAKE FROM FILTER LEAF. AV

Scrape cake from filter leaf 1nto a pre-weighed
~evaporating dish.

3

11. WEIGH THE WET CAKE.

- ' ~ Weigh the wet cake and the pre-weighed dish
' ' to four decimal places. Record this value
on data sheet as dish plus wet cake

B 12. DRY AND NEIGH THE. CAKE

o .

- T S & Dry cake in the dish in a 103°C oven for 1
| S PR hour.” Cool and weigh to four"decimal places.:
" Record this value on data heet as dish plus
dry cake

13. EXAMINE FILTRATE

~ Record the volume of filtrate collected in the
1 liter graduate. Determine suspended solids
in filtrate.

. *
4

18

o - $-F1-4 of 12
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11.5

CALCULATIONS
Percent%§ol1ds in Conditioned Sludge ' “:' . ‘,'“
: (Refer to Percent Sol1ds Proced&re in Supplementany e
Materials Y N I o

<

- Het Cake Neigﬂ_

Yo

Wet Cake g =,(bish,p1us Wet Cake, g) minus (Dish weight, g)

- Example: ) | .
Dish plus Wet Cake = 262 g ~
Dish weight 1809 . -

Wet Cake, g = (262 g) - (180 g)
' 82 g - . ';'A,"-‘ . .

Dny Cake Neigh_ _ )
Dry Cake, g = (D]Sh plus Dry Cake, g) minus (Dish weight, g)

S
St e

© Example:
Dish plus Dry Cake = 208 g
., Dish weight . =180¢ . E-
‘( N ‘ - ) D : . ".\j
Dry Cake, g = (208 g) - (180 g)

=28 ¢
| Percent Solids 1n'Net~Caké o . |
' - _ Dry Cake
% §olids. wet cake FﬁﬁgfafEf*g X'IOO%
Example: 3 I L | ' | !
:;y Cake, g =28 g ; |
- Wet Cake, g9, 824
%”Solids, et cakg Eﬁfﬂ X 100%
| = 34%

] ‘ - .‘ . 20 “_‘ . &
- . ' . ’

- | s-Fl-6of12° - 38




'

' CONCLUSTON: »

11.6

Dry Cake, g X cycles/four -
454 g/1b X 0.085 ft | . '

bs/hr/f2 e

'.Filter‘Rate

U bampte

28 g

Dry Cake, g

Cycles/hour

28 g X 30 cycles/hr
‘EE%’§7TE‘Y de§é‘?E2

v

2 minutes/cycle or 30 cycﬁes/hr -

Filter Rate .

%1.8 lbs)hr/ft2

o

There are many varieties of filter media available. The coarser

media will usually give drier cake, but at the expense of passing
fine suspended material to the filtrate. The filter leaf test can
be used to determine the “"best" medium for a particular sludge or

specific application. - : ..

The filter leaf test allows for evaluation of various fypes and
dosages of chemical conditioners. Modification in conditioning

. methods, drum speed, and amount of vacuum applied can be made in ..

response to. the filter leaf test results.

By cghparing solids in conditioned sludge (in percent) to the
solids: in the wat cake (in percent) as estimation of filter 3
efifidjency can be made. Determination of the weight of dry cake
produced leads to calculation of the filter rate. The value

i+ esthblidhes a target for the actual plant equipment and an

: on of the amount of solids beingkggscharged.

N 21

. §-F1-7 of 12 .
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* °. . PERCENT SOLIDS

.+ SUPPLEMENTARY MATERIAL

g 'INTRODUCTION -

”:In order to properly set pumping: rates \in a.wastewater plant,,, L :
'operators must ‘know:, .how ‘much- water: ‘a given volume of sludge ‘i ~ . I
~contains. .The test is a modificat1on of the tota] solids -+« - . el

o test. .
"~ EQUIPMENT:

Porcelain evaporating dish- - 100 ml or 200 ml
Balance - accurate to 0.1 g

Drying oven set at 1030C

Steam table : ,

[ S

PRDCEDURE |
I CLEAN PORCELAIN DISH.

7

Use acid c]ean1ng solution and rubber gloves,

Residues are difficult to remove and may

‘have to be scrubbed out with steel wool. .

Wash in hot, soapy water and rinse thorouthy ,

with final rinse in d1st111ed water. , . '

~

- 2. PLACE oxsn IN 1030, OVEN. "

Leave dishes in oven unt11 ready to use.

‘I~ 3. USING DISH HDLDEﬁ REMOVE DISH FROM OVEN
Allow it to cool on asbestos pad for 15

minutes. "%

4. WEIGH DISH. I
weigh to nearest 0.1¢9 and record as dish '
weight.

5. MIX SLUDGE SAMPLE WITH GLASS ROD..

Add we]]-mixed samp]e to dish unti] dish is .
2/3 full. . . oS

6. RE-WEIGH DISH-AND SAMPLE T0 NEAREST D.1.4.

By subtracting, find weight of samp]e

LY

" §-F1-8 of 12 ) 382




7. PLACE“ISH ON_ STEAM TABLE.

Tabie should be prodUCinq steam before dish

. is placed in position. Remove two or three

rings to allow dish to sit down in table.

-+, Make sure water is running through table
= and: that the overflow tube is functioning.
- . CAUTION: Do not:let table run. out of water

g™

or heating elemerit may be burded out. = =

8. REMOVE DISH AND NEIGH

After the water in the sample has evaporated, .

remove the dish, dry off the outside of the

_.dish, and weigh to the nearest 0.1 g. Re- ..~
*'core'as dish pius residue weight. -

9. PLACE DISH/IN ACIDBATH TO-SOAK.
CALCULATIONS )

‘; Residual weight. _
% Solids ‘ ‘EEEBTE‘WETEﬁE‘ | 100

‘Example: -

- A
B

Dish weight

- P

i}

12.5 g

Dish Weight plus sample = = 272.3 ¢
c. Dishﬁweight plus residue = 126.2 g
Samp]e weight = (b-a)=272.3 - 112.5 = 159.8 ¢
Residue weight = (c -a)-= 12§.2 -"112.5= 13.7 g
’ % SOiidSﬂ'Ts-gfeJa" X
o B.6%.
- L
93 |
S-F1-9 of 12

3/82




[

4 .FILTER LEAF TEST DATA

Sample Data

——

Chemicals Added, mg/1 . Cake Weights, g
1 12 13124 5 : -

Dish  Dish Dry
Plus - Cake:

WNet

% Solids | Filtrate
inDry |.

Sample | Sample | Sample [Collected
2] Nos.....}Location| Time }.- By ... |

' ; v Cake- ~Tec o
JCake foo b SR DAl

21 30 OT-14-S




SAMPLE

' DESCRIPTIO'N CAKE WEIGHTS

FILTER LEAF TEST DATA

USE TO CALCULATE‘

. Sample Data ‘ - | chemicals: Added 1} Cake Heights, g -
: ' : ’ 1 12 ] I

» . —

3 5

. , S ' ‘ v . Dish [ Dish
: T R\ B B T 720 LA
ST - |Sample } Sample | Sample o,n.ected. _ - . - 1 Wet

) “1No. ] Locatio - Time By . 1 : ...} Cake. T

Filtrate

Vol

" 133HS VLVQ TTdWVS

s.S.

574 13

N

.

o

N T A A R j | e | b

<"

/ NAME AND AMOUNT

21 40 T1-14-5

vF CHEMICALS ADDEIy

NS

DATA USED TOY
EVALUATE TEST/

: \‘T\ ‘;. T ;Ha—?f'

/ -

i e




 PROCEDURE SUMMARY. = © &~

¥
’

G B B . ] o N J . A R . .
. . o - : . . . e R e ' . Ry

Np o pw

o

- 10.:
' 110 5
12,

. Place new- filter media over- holder 4 7 ;F11ter Rate e L
. Attach holder to vacuum source Ea B t_'F R. = cuw X cycle/hr .
- Prepare’ and- m1x sample = .. -t_;. o - 454 g/lb X 0. 085 ft
~»Run" % SoTids-on sludge fvﬁff R

" put f1lter leaf 1nto sludge

 Scrape cafe from f11ter leaf = L |
'We1gh cake ' S : ' L" _' ' . S o ,f?
.Dry and we1gh cake (CDW) - ? _ -y P

-Examine f11trate ) - o 7

| PROCEDURE T _-‘f S .-‘:\"CALcULATIONs

s

- e cf“w“e= 1b/Hn/ft2 .

Turn on vacuum - = - : . L o
Remove filter leaf from sludge | ) N .
Turn. off vacuum = o R : L

"'Fﬂter.Leafftest;'

"
e' The above procedure summary - is degigned as atlaboratory‘aid
It may be cut out and ‘attached to a*5" X:7" index card for con- .
o venient reference at the laboratory bench. To protect the “*ﬁt_ﬂ ;
card you ‘may wish to cover it, front and back, with clear,
self-adhe51ve shelf paper or s1m11ar clear mater1a1 o ' jf X
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" ° WORKSHEEFT
o _Directions: Place an "X" by the best answer."ffhere'ﬁs;onjy
' one best answer for each quest1on : o

.1. The purpose of the f11ter 1eaf test is to:

N ka ra) . find the’ concentrat1on of m1xed 11qu1d .
L b)' ' evaluate f11ter media and cond1t1on1ng processes
) determine sludge viscosity. ‘
_ ‘ 0'3d)' . simulate the compact1ng reached n a*clarlfler
','? , _ e)_i_;___None of the above
S 2. The filter leaf test is based on an assumpt1on that
._“a) ' 'ﬁthe leaf is a prototype of a,vacuum f11ter
b) ult1mate settleability takes place v oo
:c) ‘. . _the sludge is stable.
L . ) . ___the sludge is.inorganic.
: ‘ } - e? - }Nohe of the above.‘. o

3." The pats dffé vacuum filter cycle are:
a) settleab111ty, separat1on compact1on

i; - - b) B submergence,,dry1ng, off filter. . .
A ,'4_ : lc)_  cake dry we1ght cake wet we1ght, and % sol1ds 1n sludge
T d) A1 of the above. g S
v . e) - None of the above. s ,
4, The filter rate is reported in:
i . .a)____ ppm. .
N - b) - ml/ml
.7 . e)_____1bs/gal L e o .
| d)y_ b/heffe2 o -y

e) None of the above
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| 5. Gwen the dry cake. we1ght {cOW) is 35. 4136 g, 30 cycles I
~ "per hour of the vacuum filter and a ]eaf area of 0. 085 ft2 -
the fi]ter rate is: L - v
1a) 2.753 1bs/hr/ft2 I |
b)_ -~ 27.53 1bs/hr/ft2. - BT
o €)____0.2753 bs/hr/ftd. A .
d) _275.3 Wbs/hr/ft2. -
e) None of the above. =, |
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