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Furtht'r investigations on n:cydcd fircbr'icks and methods us{'d in
firdwicks manufactu,-ing.
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students (Viktoria Keding. personal communicatlOlL Ju!>
Due to gaps in a prcviou<, study on firebncks. tht: \'aDEET management requ('skd that a

f'oll(m-up study should be donc on firebricks because; the NaDEET management w\1uld
like

to

kno\v more about lircbricks to promote them coulltryv/ide. Thercf(1rC th,s research

aim~to

investigate

most suitable \-vaste components to be used to produce most

efficient firehricks and to improve methods used

tirebrick manufacturing. Tll1S w(1uld

1I1

contribute to sustainable hying by re-using the \vaste paper and l.vastl' water generated at

:-\aDEET Centre and Base. The hmg term glml is
while conscrvmg flora and consequently the

t(l

t~1Ulla

promote a healthier environment

that depends

,)l1

it.

Trees in Namibia arc removed for various reasons mcluding tircwoO(L building.

mat~rials

and to clear crop fields. With the increased demand for fire\\·ood and timb;.::r. more and
more trees are heing removed at a faster rate than they

an~

being. replaced. if at all (World

Bank Group. 2009). With the current increase.of dcf6restation in 0lamibia, the t()llov.lI1g
environmental eonSe{lUCllCes arc on the increase toll, such as soil erositln. hiodi\crsit)

.

loss and desertification In Namibia, fire is the main source of heat for cooking in rural

and poor urb,lr1 situations. As the populatIOn incn:ascs. the demand f()r Jircwo(ld
increasing.. tim'. leading to economic, cl1\'lronmcntal and hcalth problems due to
1

dei{)n:stution, Namibia need!" pwnwh: rccyclmg pmjects thn1ugh l:mlrt 1ll!1'C'-'
EducatIOn to reduce allY ttlrll1 nfp()llutlOll and mitigate dllllatc chang\.' Ill) C\,:r~;'
old newspapers and waste paper
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l

,,' U'l'

((11,\. ~II

make firehncks to suhstitutl' tircv/ood

In addition,Namihia nee,Jeto find d,t1ercm altcrnatin' sour\.~es ofpoweL \\hHch

dre

'

,1,'Ie

em iWIll1lcntally fhend]y, l:auseS less pollution and pronWh: sustainable li\ in;!

Ruhbish especially ne\\ spapcrs. l1ffil..'c papers. plastics. tins and glass arc

llW ... t h

"lxn

scattered along road sides, Thl:se arc materials that can be recycled and re-uscd \1akriab
such as office paper. card hoard boxes. ncwspapers. fooJ \\Tapping matenal" and egg
cartons can be n:cycled to make firehricks. which can be a partial answer to deforcstatwll
and waste management
Two criteria used to determine the ideal firehril'k arc'which one brought a litre of water to
the highest temperature and which one can hoil \vater in the sho!1cst tim;,:.

Review of previous study
At the end of the previoLis study which was done by Ruusa Gottlieh (2010). the NaDEET

management heeame aware that there were some uncertainties regarding the methods
used in various tests concerning the firebricks. Factors such as wind could have an eflect
on the buming and the heat produced hy fircbricks,as the hurning experiment was done
with a self or home-mad;,: fuel efficient stove, The stove \\as made out of a 20 litre paint
drum. with 8 wires at the bottom to hold burning materials. two wires at the top opening
to hold the pot and also madc with one big open space ort~"side of the drum for putting in
fud.
Depending on the wind conditions. the results would

thcref(m:~

he tii ffercnt The

materials used for firebricks \\cre not weighed and the starting water temperature was not
constant All of these factors lead to a gap in the inf<ml1atioll and made the results
unreliable. In addition thL' study compared different amounts of materials hUllhe method
\vas not flawless. Thcret(ne the NaDEET management requested a fUt1her it1\cstigation
on the firehricks manufacturing.
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Figure I: Home-madc fuel enicient slo\c. used tn th~ previous study.
rhe title of the prcvlOus study was: Testing '\ays to

prodlJ(~l'

the most efficient

firebrick out of waste paper at NaDEET, as a sound alternatiV(' to fin'wood cooking.
Helo\\ arc obJcctivcs of the prevIous study on firebricks:
I. To adapt the prescnt recipe of making firchrieks hy: tcstmg diftt?rent types ofwJstc
paper. different combinations ofthesc material:- and different amounts of e()rnprcssi,ltl.
2. To compare the efficiency nf the diffcrent firebncks hy testing how long each lirchrtl'k
took to hoil a litre ofyvatcr and for hoy\ long each hriek remaJl1ed hurning.
3. To teach \iamihians, i.e. the school children and communitics that \Isited

\'aDEI~"I.

the new improvcd vvay of making tirchricks and to make them ,lV, arc that thcse tirebm:ks
are an efficient alternativc to firev\'(lod f()r cooking food.
This study concluded that half compressed firehrieks madc Ollt of nen spapcr. egg
cartons. food wrapping materials and saw dust made the hest

3

tirchri~'ks.

13. Ohjcctin's
I. ]llC specific proj(>('t ohjt'cth es werr:
As discussed
requc.§t(.~d

above,~ the

some re-testHl¥. TIlls

llIlstakes made in the
•

prc\jous study

prc\I,HI:-'

t~)lh)\\

Oil

firebricks has raised additiollal

up study will impfil\!: the results and

and

C\lITe..:!

study hy rcduclf1g \ariahles \\'Ithin the rescar..:h lllethud,.

re-test the rate of hurning of the various iin:hneks h)' usin¥

and hy startll1g with the same water
•

tJll\:'(l,)n~

temperatur~~

:1 "\' cst\1-~tl)\

for each test.

To make a more financially viable low cost firehrick press that \\"ill also 1mI'm\(:
the burning process of firebricks and address the hest compression mctlwd.

•

To investigate, if It is possible to reduce the amount of water used !(lr tirdmd
manufacturing.

•

To ilncstigate the possibility of prepanng recycled
without shredding. in order to

sa\~e tIme

f()r

li rehrieks.

and lahour.

1.3.2. !\ly person'al oh.it~ctivcs were to:
•

gain kmnvledgc and experience in firebricks

•

have a hroader understanding on usmg different typcs of fuel efficient s10ves.

•

improve my computer skills

•

work mdependently

•

enhance my cmnmunicatiori;;kills and to create a goou relationship with PC()pie.
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2. 1\laterials and methods
2.1. Materials used in tIl(' proj('CI were:
•

Old newspapers

Generator

•

Food wrapping matcnab

Drill

•

Cereal boxes

Grader

•

Saw dust

\1etal bar

•

Office paper

2kg Tin

•

Egg cartons

Firebrick Press (Old and new one)

•

Confidential kitchen balance

Drying rack

•

Buckets

Pen and a Pencil

•

2 Kettles

\th;asunng jar

•

Thennometer

Fuel-efficient

•

Timer (watch)

stO\C

(2,Vesto-stovc)

" Shredder

2.2. Methods
(,

f

2.2. I. To retest the rate of burning of the various fin'bricks by using a "'Vesto-stove"
and by starting with the same water temperature for each test to determil1(, tiH' best
firebrick.
a) Gathering of materials and manufacturing of firebricks
Materials required to make firebricks \vcre gathered from NaDEET Centre and Base.
Tok-tokkie Trails. Wolwedans Lodge. African Marketing and different offices

III

Windhoek. Materials collected were: Newspapers. Office papers, Egg cartons. Food

-r,,,,

~-- "~

\\Tapping materials and Sawdust. Sawdust



~

i81h~ 'dtl~"'fron; pinewood during sawing of

wood. Most o(sawdust cOlnes from companies which work with wood especially cutting
and sanding off wood. Sawdust v.ias from \Volwcdans. because they do most wood work.
The newspapers were shredded with a shredder, whi Ie office paper, egg cartons and f()od
,.

£)

wrapping materials \Vcre wf~ppt::d with hands. because thc) are hard to be shredded with
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a shredder. With lhe:-;c materials..10 Ilrchnd", \\nc made fi'om chffercnt

n1d1<..Tl~\I,,:

tirebrlcks made from newspapers. C!!t' carf(ln:-;. t(wd wrapplOg matcnab ;md

\VhH.:h was tht: hest firt:hrick

t(l!

,,;1\\

:0

du,,!

prt:\HHlS stud) (Ruusa's best firebrick). 10 tirchrkk:-.

made from Ruusa's hest firehrit:k plus office paper and then ]() firehrick:-. llladc IhlT11
Ruusa;s hest firehrick plus ot1iec papers but no sawdust. All these firebrlcb

\\I..TC

made

1[(

witb NaDEET fin:hrick press. Each material added to a firehrick
means of using a kitchen balance and a hO\\ I !lH putti

\\:.;}:'! \\

clghcd 50g. h.\

in matcriab.Bpv, I lIsed \vas

weighed to detenuine its weight and then later paper were put in the bo\\ I and put on the
balance. The \\'cight of the bowl was then subtracted from the toml weight (Bowl and
Papers) to get the actual \veight of the diflerent paper materials. Once all firebricks were
rake exposed to the sun ti)l' g days.

made. they were dried on the firehricks dryi

Srmletime firebricks dried more than X days. hecause of the weather whIch could he

cloudy.
b)

Experiment

After flrehricks dnecL the cfliciency of these 30 firehricks was tested in a Veslli-shnc.
wherehy one litre of water in'kettle wa~ used

10

testiirehricks.

kettles v.ere used for the experiment to makc sure that one Vcsto-stove and tht' other
kettle cool do'V,'n. The water used

f()r'~xperiment

was left in a fridge set to i () "C

overnight, to make sure that the water temperature remains constant and same for all
etllcicnt tests (Willie Adank, personal communication. August 12. 20 lO). Dunng the
hurning or efficient testing of firebricks, the water temperature was recorded in every 30
seconds by usmg a thenTIometer for 20 minutes. to detcnninc \vhieh firehrick will boil
water at the highest temperature and in ·~hort.'time.
I.

6·

During the experiment firebncks \\cn: hnlb.nnlO -' plcn's to ensure that Ilrcbrlcb can
he fitted

w~H

in the

\CStl.H;t\I\C,

bccause the bricks arc bIg /\11 tht.,,,,e \\ere done In

dctcrm inc the best matenals to make hc,,: tin.:bncks (Andreas Kedmg, personal
communicatIOn. July 27, 20 IOJ. This experiment was also used in obJect!,,: 2..) and 4. In
this ubjeet! vc a total

or 30 firehrieks were made and

,.',

,: "
Figure 2: Efficiency testing of firehricks uSll1g a vcsto-stovc

2.2. To make a more financially viable

10\\

cost firebrick press that will also improve

the burning process of firebricks and address the best compression method.
Two financially viable low cost firebrick

prcssl~:"

during the compression were made. One

\vhieh can.makel.1oles in firebricks

made out

"

a 2kg tin with 2 metal rods

projecting to make holes in the firebrick and one was welded, made with 6 small metal
rods to make 6 holes in firebricks.
Once the two tirebrick presses \vere completed, we~e'~sed to make 20 firebricks from
best tirebrick materials obtained from objective 3.1 whidHomposed of Ncwspapcr, Saw

dust

cartons, office paper and food wrapping materials (all materials). 10 firebricks
/~~

\.-

were made with a/welded firebrick press and the other 10 firebricks were made witlt'Tin
. ~~

press. Each material added in tirebrick \\as

~

~

50g:,with a kitchen balance, exactly

the same as the firebricks manufacturing in objective 3.1,
The compression issues were not able to be addrc.:ssed, because firebriCks presses were
not made \\'ith a stopper, in order to keep the compressiol1 constant t()r all firebricks. The
tirebrieks were dried tor

8~(lysandsQtllctimcswere

7

e\en dried fbr more days due til the

'I"

\\cather condition.: Some day:- arc clPtllh and

Llry completely within

~

IhlS

made It (iltlieu!! fil!' the Illl:brieks to

days. All the tirchncks were tested

same as cxperirn,:nt ahove

III

III VCS!ll-S\()\

e". c;.:,actly the

nblectl\C' 1, In addition the volumes nf metal rods for

makmg holes in thc brick, dunng compression were calculated and this

W(l"

dune for ai I

two pn..~sscs (wdded prcss and Tin press). These was done to detenmne the amount of
circulate in the firebrick made from each press. In this objcctive a tolal ('1' 20 tirehrick:::.
were made and tested.

:1l.{
Figure 3: Two types offirebrichpress.:. \~elded
and , tin press
j
if

-1

(b)

(a)

Figure 4: (a) A firebrick made with {Tin press (hl A firehrick made witl:! welded press

2.3. To invcstigate, if it is possible to reducc the amount of water used for firebrick
manufacturing.
Different water variables \.. ere collected at NaDEET B~15e and Centre: (a) water from the
kitchen, (b) laundry water, (el water previously used in firebricks and (d) nom1al tap
water (\\lillie Adank. personal communication, August 12. 20 I 0). Kitchen water was
collected from the fat trap at NaDEET Base and NaDEET Centre, The collected \vater
\ariab1cs were then used to make 40 fircbncks, The best result from objective 3. I \vhich
,8

was all materials hrICK l'nmp(lo.;ed cd newspapcr. nffice paper. egg cartons, sawdust and
t{lod \\Tapping material:< ,lilt! best result tl'llll1 obJective 3 2 v, hieh was Tin Ilrehm:k

pn;;ss, were used to make 40 tirehricks with these different \\ ate! variables collected.
\\'rth each water \anable. 1{) tirebricks were made and dried ItH ;.; days. Tn keep the samc

quantity of materials in each hrick. each material.w6:s \vcighed 50g. All Bricks wen:
tested in Vcsto-stovc. similar to cxpct'iment used

In

objectivc 3.1.

2.4. To investigate the possibility of preparing recycled materials for firebricks,
without shredding, in order to save time and labour.

All papers used in the best firebrick; newspaper, office paper, egg cartons and fond
wrapping materials. were weighed without\\Tapped bet()fc soaked. Each type of paper
",va!' weighed 50g. bcf()re added into a firebrick. These papers were soaked in the best
water obtaint~d in objective 3.3 Papers are soaked without wrapped to see if unwrapped '
papers can also produce effective tirebricks and because \\Tapping of paper is time
consuming and lots of labour on firebncks, Papers were soaked fix different periods of
time to determine the best time fbr soaking paper. Some papers were soaked for () hours.
some soaked for 12 hours. some soaked f(Jr I day, and some soaked for 2 days, 16
tirebneks were made: 4 firebricks from paper soaked f()[ 6 hours, 4 firebrick:-; with paper
soaked for 12 hours, 4 firebricks from papers soaked I day and 4 firebricks made from
paper soaked for 2 days, After soaked, paper was mashed f{lr 5 minutes. bcf()rc being put
in the 1111 firebrick press. (Victoria Keding, personal communication, August 15. 2(10).
The firebricks \vere then dried and tested. The efficiency of these 10 firebricks was tested
in a Vesto-stove and the best jays,of soaking unwrapped paper were determined. The
same experiment from objective 3.1 was used to test the eflicicncy of these firebricks,

9

3. Results
3.1. To retest the rate of burning of the \arious firebricks
and

b~

b~

using a "Vesto-stO\ c"

starling with the same \\ ater temperature for each test.

Average water temperature for three types of firebrick efficient test

-+

Rl.Jusa~

best fro;?:

Time interval (minute)

Figure 4; A veragt: water temperature recorded rn.. every 30 seconds over 20 minutes tllf
,

,

three types firehricks (Ruusa's hest. brick. all materials hrick and ""'ithollt sawdust)
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lIighC'q a' enlge wah,'r tcmpcnlture for three types of tlrcbrick
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RUll'ia'S best firebrick

Without sawdll<;1

All matetials firebricks

Firebrick f)'JleS

Figure 5: 11ighest average \vater temperature obtained in three tests (Ruusa's best brick.
without sawdust and all materials brick)

•

Ruusa's best firebrick: newspaper, egg cartons. ti)od wrapping materials and sa~
dust.

•

All materials firebrick: Ruusa's best firebrick plus office paper.

•

Without/no sawdust: newspaper. egg cartons, food wrapping materials and office
paper with no saw dust.
c~'J

",

NB: The best firebrick of this study was not the same \}~jth for the previous study.
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3.2. To make a more financially viable low cost firebrick press that will also imprOH
th(' burning process of firebricks and addl'ess the best compression method.

Efficiency test of firebricks made with three different firebricks presses

*

Time interval (minute)

Figure 6: An:mge water temperature recorded iN every 30 seconds over 20 minutes f(x
three types firebrick presses (Tin firebrick press, Welded firebrick press and NaDEET
firebrick press).
Tin firebricks press wa;; the best, even though its average water tern perature was almost
'1:,'

,,' , ti..,

s~milar~that ~NaDEET press especially in 8 to 10 minutes. Welded was the
f!/-{"C

.,J

last one withleast average water l~~ture.

Air volume in firebricks made ..dth two types of firebrick press

I

70
60

i

40

.£

30

Ij:

50

I'J

~..

<I:

20
10

0
Tin firebrick press

Walded firebrick press

Types of firebricks press

Figure 7: The comparison of air volume in firebncks made with tin press and welded
press.
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(al

(b)

li:

:'

A'

Figure 8: Daniel measuring the height and diameter of metal rods of (a),welded press,lh)
/,i

t't: <-

~""

tin press to dctennine the air volumeeanied by holes made \vith metal rods in firebricks,

:t3. To investigate, if it is possible to reduce the amount of water used for firebrick
manufacturing.

Efficiency test of firebricks made with different water variables

Norma! rEp
water

I
I
I
I

,
I

o
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3

4,00
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17

1(\

19

Time interval (minute)

Figure 9: Average \vater temperature recorded ~ c\'ery 30 second~ over 20 minutes for firebricks
made With four different water variables (kitchen water, water prC\iOllsly used in firebricks.
laundry water and nonnal tap water).

3.4. To

in\'Csti~at('

without

the

shr('ddin~.

possibilit~

of

preparin~

l"('cycled mat('rials for flrehricks.

in order to sa\(' time and labour.

Efficiency test of firebricks made from different soaking periods
•

--..

Paper saak.ec

U'lsoa~ec

paper

Time interval (minute)

Figure 10: The average water temperature recorded in every 30 seconds over 20 minutes for
firebricks made with papers soaked for different periods of time
Nil: Firebricks efficient testing experiment:
/"

The boiling water temperature is I 007«but during the experiment water was boiling at the
,
temperature of 94?c, This is because, the higher the altitud(\ the 100ver the atmospheriC
pressure

theretor~~~iling point of water will be lower. The boiling pOint increases or
"

decreases in proportion to the pressure only up to a pm1icular lemperature aner which it can
neither he illcreased nor deen:ased (retrieved on the 2() October Irom

http:' '\Vww.tutorvista.com!chemistry/water-boiling-point-temperature).
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~or

S'lredd(

4. I>iscussions
4.1. To retest the rat I..' of humin),!. of th(' \arious firehricks hy using a "\'esto-stO\C"

aitd-hy starting with tht· same \\ate,' temperatun' for each test to determine the best

firebrick,
I matenals bnck was the best tirebnek because it ontalllcd the
J
highest average \\'ater temperature (95"c} ina shon~period of time. whIch \\as R minute;.,

According to figure

{~

In figure 5. there is J dear indIcation. that/Ill malenals firebricks had the hIghest average
water temperature (94.4"c) more than the other two dliciency tests (Without sawdust and
RllUsa's best firebrick). Firebrick!\,vithout sawdust was the 2

nJ

vnth the highest avcrage

water temperature of9(),g'c and RUlIsa's best firebrick had the low'est average water
temperature. winch was

H5,~F;c.

Between Ruusa's best firebrick and firebrick without

sawdust there is a ckar indication that oilice paper had an effect on firebricks. because
when onice paper \\as added. the highest average \vater temperature increased from 858
to 90.8 even without saw dust The more different paper materials are added to the
.~~

I~

tirebrick, the effective the firebrick, Figure 5, also support figure 4, that all materials
firebrick was the best brick (composed of nev.spaper. office paper, food wrapping
materials. egg cartons and s3\'vdust).
During the efficiency testing I observed that, noc was the starting of a complete hoiling
or rolling boiling: I also observed that during the manufacturing of firebricks. some paper
materials remain in water even though a sieve \vas used and also some paper remain on
the drying rack. Since paper materials were weighed. I believe that these ~~n "llso have
an etrect on the results.

·15

4.2. To make a more
the

hunlin~ proc(~ss

financiall~

\ iahle 1<)\\ cost finbrick press that will also impron

of firehrkk~ and address tht, hest ('ompression method.

During thc efficient tcstlllg

\)f

firdmcks made with 3 diften.;ll,t presses (Tin firebrick

press. welded firebrick press and ;\aDEET firebrick press). tin firebrick press was the
best bnck maker according 10 figure 6. because its average \valCr temperature is higher
than other 1\\0 presses as its temperature went up to 9S"e in 9 minutes than any other
tirebrick press. NaDEET firebrick press was the 2

nd

with hIgh average water lempcralun.'

and il also obtained almost the same higher average temperature with the Tin bnch: pre ...,,_
especially between 8 and 10 minutes. This is because during the efficient testing

llj'

firebricks made with NaDEET press . .were'b'ro·ke/i~lto 3 pieces to make sure thaI.
firehricks tit in the vesto-stovc, thus why the result at some time interval alm,)st close

hI

tbat fi)r the tin press. I believe that breaking up of a tlrebrick tnto pieces. especially those
madt~

with no hole \\i11 also help to boost the amount of air in firebrick during the

burning. whereby air can pass through and circulatl..' ill the VI..'5tO-StO\'C.
Although tIrebricks made with NaDEET press was brokejn 3 pieces, tirebricks madc
with tin press still had the high overage water temperature. Even though the welded
firebrick press was looking good and with 6 metal rods. the results did not support II. The
welded brick maker obtained the lowest average temperature and this is because the 6
holes were small. According to fIgure 7, there is a clear indication that fireblicks made
with tin press had 62.84 cm 3 of air which is high than welded firebrick press. This tS also
proves and fully supports the results obtained in figure 6, that tin brick press is the best.
since the welded blick press had low air volume which is 5.28 cm i
The whole issue of compression method was not able to be addressed because: the
firebrick press (tin press and welded press) were not made \\'ith a stopper to control the
compression. Firebricks were kept constant, by weighing all paper materials dunng
manufacturing of fIrebticks.
The manut~lcturing material of the firebrick maker is thcret(xe not relevant. The nlPst
important guideline in the brick press is thc amount of aid10w wilhin the brick.
'\
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4.3. To investigate. if it is possihlc

(0

reduce the amount of \\ atcr used for tirebrkk

manufa('tUl'ing.

Nonnallap water

tir~nricks

were the nest as

tt~

indicated in figure 9, Wllll:b slhJ\vS that

fircnricks made wIth normal tap water uhtamed the highest average water temperature
more than any other waler variable. Tim; might be. because lap \vater is clean and does
not have any f()reign sunstancc or IInrurities to affect the hurning like the other \vater
variables. Firehricks made \vith water prevIOusly used in firebricks were the 2"'; wit~high
average \\ater temperature of 92'1cin

<)

minute. Water previously used in tirehricks and

kitchen water had almost the same average water temperature. FirebrJi.:ks madc out
.

£', ,',

,t /

.•
/.! / ",-. f ."".-

\)f

I

,;?'

_

laundry water were the I~~\.\'ith the high'average water temperature 85(;c.
During the efficient testing of firebricks made with different water variables. lonserve
j

that kitchen water burn1slowly with more smoke than other firebricks: which might be
because the \·vater contains fat which can also trap moisture in the firenrick and affect the
result negatively. Some negative issues concerning kitchen water were observed during
the manufacturing of tirebricks. which can be lead to health problem. because the water
smells and can have hacteria in it which can penetrate the skin and cause diseases during
the smashing of papers with hands. Because water were gathered ne/(1re hand. and water
started to smell with time especially laundry water and water used in firebricks
previously, Kitchen water already smelt from the fat trap.

4.4. To investigate the possibility of preparing recycled materials for firehricks.
without shredding, in order to save time and labour.
According to figure 10, paper soaked Jor t day made best firebricks, bccaust~ its average water
i. 1; f~
temperature was 96~c high than other'soaking periods. Paper soaked for one day and Un-soaked
shredded paper, show an interesting results, that they almost similar to each other, which

.'

1:-;

real

I.....

good that there is no di1Terent bet,veert Shredded papers and papers soaked
/

ror 1 day·

.'

During the efficient testing of paper soaked for () hours: these firebricks burn fast to reach
their highest tempt.-rature and also the temperature drop down rapidly as it is shown in
figure 10. I think this is necause: in the bricks there still some norn1a1 paper material
which seems like nothing happen to them during soaking and mashing of paper for 5

mmutes after soaked. I also nhscn cd that tirehncks made \\1111 paper soaked 1()[ :2 days.

will tend

III hecome harder al11:!

they had dried and made it difficult

10 bum properly. III

the efficient test of fin:bncks made with paper soaked fe)r .2 days. the bricks real burn

slov.'ly. Although paper snaked for 12 hours was the second one to obtall1 high average
waleI' temperature. they did not reach the high average temperature than the paper soaked
for 1 day.

5. Conclusion
1)11: result sho\vs that all materials firebrick is the best firebnck which is com posed of

Ruusa's best tirebrick plus office papers, The result also shnw thattin tlrcbrick pn:ss \\ ltb
,-r-'
¢'

l

the most air'ikw was the best brick press according to tlgure 6 and figure 7. because ib
aVl'rage water temperature is higlithan the other two presses, as it went up to 95')c in 9
minutc~This

tdls me that not only welded press can be used to press firebricks. The study

shows that effective tirehricks can only be manufactured by using I10nnai tap water.
Soaking of papers for I day wIll help to save time spent

011

papers shredding.

6. Recommendations
The study could be improved by having more time available to test mon: firebricks to get
more reliable result hec.3use, only 10 firebricks was made and tested per experiment. 20
firebricks will be

~~~t. in order to get more reliable results.

According to my result soaking ofpapen;for one day at NaDEET Centre \vill help to
reduce the amount of time spends in ~;rapping
of papers. I also recommend to the
\
.--~

NaDEET centre to use different paper combination for tirebricks, m order to manufacture
effective firebricks. I recp:nmend the NaDEET Centre to implement the new firehrick
press to produce ef1eetive firebricks. Water previously used in firehricks can also;used at
NaDEET Centre to make firebricks, as long as the water can be used as quickly as
possible bet(xe starting

~m~;nrng, as this water \"'as the 2 nd to produce good

firebricks

according to figure 10, These can help to reduceamt?unt of normal tap water put in
firebricks, e"en though normal tap water producedbest firebricks. til'a~ oth~r water
variables.
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;" th-: (Immunity. lln:hncb press ean be also be made frum tInS. especially 2kg.
~'L'I.·<IUSt' l11(l..,\
"i 1,' \\

c()n1munity people ahyays c(impiainlllg that. they lin not have moncy

ttl

huy

-:ld firchm;b preSSL:s. I hclic\ e thiS is the answer to prohlem of commumt y

pepple. because making firehncks press by using a tin press

in dealIng WIth wasle management because it enhances

IS

cheaper and it is also heip

n~-using

more community people should \lsi! NaDEET Centre and team

ofrins. I recommend
n1O[(';

about the latest

methods of manufacturing firebncks.
I finally recommend that ifsomeone in the future is interested in dmng a study on

firebricks. he she must consider the stopper on the presses in order to address the
compression Issues. Also must consider the shape of the presses. to make sure that
firehricks are

In

the same shape e.g. all press must he rectangular shaped or circular

shape. because for this study the tin press was in rectangular and the welded was in
circular shape which might have an effect on the results. I also helieve that the
implementation of firebricks as soon as possible will be an answer against deforestation.
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