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Independent Study title: Using Fat Waste from Grease Traps for Briquette Production
. A Case Study of Grand Howard Hotel

Author: Mr. Anat Sornthong; ID: 2575001793,

Degree: Master of Science (Industrial Environment Management);

Independent Study advisor: Dr. Sarisak Soontornchai, Associate Professor;

Academic year: 2016

Abstract

The objectives of this research were: (1) to study feasibility for utilizing
fat waste in producing briquettes by combining fat waste, chaff, and sawdust at various
ratios; and (2) to determine fuel properties of the briquette.

This quasi-experimental research involved the collection of fat waste samples
using the batch technique and purposive sampling method from grease traps at the Grand
Howard Hotel in Bangkok. The fat waste was then blended with chaff and sawdust at
three ratios: 50:30:20, 50:20:30, and 50:25:25. After that the mixtures were compressed
into briquettes and then analyzed for humidity, ash content, volatile matter concentration,
and fixed carbon content, according to the ASTM D7582 standard test method, and
heating value with ASTM D5865, for each ratio. Data were analyzed to determine
percentage, mean, and standard deviation, and analysis of variance.

The results revealed that: (1) the three materials mixed in all three ratios
could be used to produce briquettes with somewhat similar density; and (2) the fuel
properties of briquettes using all the three ratios met the criteria of industrial waste
application for briquette production. The briquette derived with the 50:30:20 mixing
ratio of fat waste, chaff and sawdust yielded the best heating value of 6131.94 kcal/kg;
and it contained 4.92% humidity, 79.35% volatile matter, 9.85% fixed carbon, and 5.86%
ash. Thus, this briquette can be really used as fuel, especially in industrial settings rather
than in households or restaurants since its smell is different from that of wood charcoal.

Keywords: Fat waste, Chaff, Sawdust, Briquette
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(%) (%) (%) (%) (keal/kg)
qmﬁ 1 1 4.93 79.31 9.91 5.85 6,139.27
qmﬁ 1 2 4.88 79.60 9.70 5.82 6,124.61
qmﬁ 1 3 5.02 79.15 9.93 5.90 -
ﬁ]!ﬂétl 4.94 79.35 9.85 5.86 6,131.94
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f’hmét’l 6.26 78.61 9.66 5.47 6,083.34

a ¢y
4. N3ANISTHiVDHA

@

Y x
11961411 minluiu unay Yides e lusasiau Tuusazgas Taslininluiy

Y 4

S = dy = = = o A = a 4
weaa lumsnaunsi vazlvunay @es tnmslasuunlasludaninay Taslinsinsizy
aa A 9 <
YoyadIy aDAITINT I (Descriptive Statistics) szurana lag1d Tsunsuduiaga Tums
AulmA1 ouaz (Percentage) ANNAY (Average) @IUIDEUUUIATIIU (Standard Deviation)

a 4
HagNsAATITHANNLYTU5IU (Analysis of Variance)



UN 4

a d
Wﬁﬂ‘lﬁ')!ﬂﬁ‘lgﬁeﬁﬂﬁga

a v

4 ! aw Ay a &
Lﬁ’i)\ﬁ]'lﬂ\i'lﬂ’)“’l]&lﬁlﬂuﬂu’)i]ﬂ szm ﬂ'li'Jﬁ]fJL‘INﬁ\‘]‘VIﬂaEN (Quasi Experimental

v ¥ a Y 2 o & 9 g 2 A v a '
Research) A9 U NITUNTICHUDYD iNﬁ]'ILTJuG]@QLLEJﬂL‘]JL! 3UUNADU AD mmﬁmmﬂmmazgm

v 1 ¥ a 1 a 4 o Y ¥ a v
miemmu%u,wmtmazq@li miamﬂzwqmﬁummuL%mwaumazqm

aouil 1 MnanIngAunAazgnas

@ 1 @ dy A 2 S Y v A o ~
VINMIHAN AUTTHIN Tl unay uaziides 19 3 gasun W lviulionsined

' { Y o ! v < PR { Y ' o
Tuduwawn 71 50% Tungasudninmuliaziden azwiuldan gash 2 lusasrau Tuiu 50%

U

Y 9 v v
UNAY 20% HAZUADY 30% UUTANNAZIDIAVDITAANINTAGA (NNT 4.1)

Q

M 4.1 ANUAZIBEAYRIINYADGATN 2

Y

H 9 1 v
daugash 3 Tudasiain Tl 50% unav 25% waziidos 25% Huiieriuniy
T¥aziBen nuhiinmeuiinnnh sasndiunangasii 2 wielinmaziBeailuddui 2

(NN 4.2)



42

a =

NN 4.2 ANVALIDIAVDIINDAVFATN

Q U

1 Y 1 v
nazgas 1 lusasdau luiiu 50% unav 30% uazddos 20% Weiluldazidoa

(M 4.3) udvziinnuaziBeaion sadIuRaNgaTN 2 LAz ATIEIUNTNGATN 3

MNN 4.3 ANNAZIBEAYRITNRADYAIN 1

AUl 2 MIdaunaeINAIAazgNs

[ 1 g a 1 9 [} Y A [ d' 3
“lumiammqwmwmLmazqmﬂz"lﬂmmﬁumuu TndiReenun (1.2 mg/cm

B0AIUNENGAIN 1) (1.285 mg/em’ BOIAIMWANGAIN 2) (1262 mg/em’ BATIAIUHANGATTN 3)

'
A o

~ 1A 9 o 1 a A 1 ' A 9
(®M19519N 4.1) LL@]ﬁ\‘l‘VWﬂGlﬁﬂ1ﬁﬂﬂLWI\‘lLGI)'i’]LWE‘]Q?Jﬂ')"m@nﬂ‘ll@ﬂﬂ'ﬂﬂﬂuﬂluu ADAITNIDU

I a

A Y =] A Ay v A v o v A a d
NNITUDNDALNI CINL']JHﬁQ‘Vl]’hJﬁﬁlﬁJﬁlﬁﬂﬂ'JUﬂﬂJQmﬁﬂN"lﬂ IﬂﬂﬂﬂTﬂigﬂﬂﬂ@ﬂ!W]QLGF@LWE‘NLEJH

Q u

] o 1 g a Yy A Y A Qt:' [ J dy a a
fﬂgﬁuliJﬁHJﬁﬂ’é)ﬂll,“lflx‘lLG]f’é)LWﬁ\‘lf)’E]ﬂiﬂulﬂ wmmuamwnu'nﬂizuaﬂammqmmeqdmu"lﬂ%z

Q U

9
o w

Fumalidrudszneundlulaiu azaedluigu liausosaoenuudluunsld (i 4.5)



43

[ g’/ Y o K 9 [ v J 1 9 [ Y A a o
ANUU W fm\iulﬂaf]\ﬁ/]ﬂﬁ@‘llbluﬂ'l']llﬁiJWu‘ﬁﬁg‘ﬂ'J’Nﬂ'J']Nﬁ@TJﬂ‘U'JG]Qﬂ‘UVWﬂﬂ15

U

A

o LY 4 [ 1 v Y d' YA ] Y 9 d‘ 1Y a g’/
DALMNNUIATOIDALUNILUUVUVDAITDU N'd‘l/lul,ﬂﬂ@ "l,uamﬁaaﬂ"lmummmﬂq@uuuazmmmz

a o ~
NAAIUNIN (NINN 4.6)

{ ' & a
@']i'l\iﬁ 4.1 ANUHUMHULNUTDINA

Sandumand ANNHUWHY (mg/em )
qasii 1 1.2
g3 2 1.285
g3 3 1.262

1 3 \ j’ a 1 a 2 1 a
MNN 4.4 ﬂ13f)ﬂLL‘VI\1L‘]ff)!Waﬂ‘ﬁqmﬂ{]uﬂizﬂﬂﬂﬂmm\‘lﬂfW’l

H 9 H
NN 4.5 ﬂﬁf]ﬂlmﬂ!%@mﬁﬁﬁqmﬂgﬂﬂi%ﬂflﬂ@ﬂllﬂﬁq\‘]ﬂ’ﬂﬂﬂﬂ



44

A Y 1 dy a g A [ 1 v Y
NINN 4.6 NMIDAUNUFDIWAIAIYATIIDALUNY (BATDU)

Y a d A X a
aeuil 3 mydaNzHigaENTA TR LAazgas

mﬂmﬁmiwﬁﬂmﬁmﬂ'ﬁﬁmtﬁ?}lmwaq lungazgasnunamnnuiougeluons
drunaugash 1 Uszneudae luilu 50% unay 30% uaziiaes 20% Timanudeugaga
(6,131.94 keal/kg) mumﬁ"gﬂqmﬁ 3 l5zneudan Tusiu 50% naL 25% AADH 25% (6,083.09
kealkg) azgash 2 Usznoudas lusu 50% unat 20% uaz¥iaos 30% (5,938.09 kealkg)

o U dl
MUAAY (AINWN 4.7)

@ manudougege

6200 7 6131.94
6083.34
6100 -
6000 - 5938.09
5800 T 1
aasn 1 AAIN 2 qAAIN 3

M 47 MAnuSeugIgavotunazgas



45

J 14

AATUDUAIA? ﬂ'ﬁaummmax

U

Y]

U { { o Jd o
arszezna lumsEnnungadunusny
Y

s wa a A I A a <
lﬂmeﬂﬂmﬁMUﬁﬂlﬂQlﬁﬂlW@ﬂ'lﬁl!ﬂﬁzﬂlﬂuuﬂ\jlsﬁﬂlwa\‘]llagua@ﬂﬂﬁzﬁqu (ﬂiuiﬁ\j\‘]']u

gad11iNT 5y 2555) nuNludanaukaugash 2 Uszneudle Tl 50% unau 20% waz
Waow 30% IHAMTUOUAIAD gaNga (10.02%) mumenaugash 1 Usznoudie luiiu 50%

UNAY 30% 1Az TIABY 20% (9.85%) tazgasn 3 Ysznounie lviiu 50% unau 25% Vides 25%

[
o

T vouasdInga (9.85%)(N 1N 4.8)

D 1 4 (
10.1 - ATNITUDUAINT

10 A

10.02

9.9 9.85

9.8
9.7 -
9.6 -
9.5
9.4 T T !

9.66

gasn 1 qash 2 gaIn 3

{ 1 4 Y 1
ﬂ’]W‘ﬁ 4.8 ﬂ’lﬂ’]iﬂaiv!ﬂﬂ@]'lmﬂ\cll!@ag/q@i

H Y 1
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6114!ﬂ1§‘ﬂﬂﬁf’)‘ﬂ AINNTH 191
(Volatile (Fixed (High Heating
(%) (Moisture) (Ash)
Matter) Carbon) Value)
(%) (%)
(%) (%) (kcal/kg)
QWTVI 1 4.94 £0.070  79.35+0.157  9.85+0.127 5.86+0.040 6,131.94 £10.366
’c;f@liﬁ 2 6.80+£0.072  78.61 £0.202  10.02 £0.205 4.58 £0.373  5,938.09 +18.455
’c;f@liﬁ 3 6.26 £0.010 78.61 £0.165  9.66 +£0.198  5.47 £0.056 6,083.34 £16.708
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FEUINNGY 40,690.919 2 20,345.460  83.927* 002
Melungu 727.251 3 242.417
39U 41,418.170 5

*P < 0.05
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(kcal/kg)
gasii 1 2 6,131.94 1037 -
gasfi 2 2 593809 1846  193.85% -
qasfi 3 2 6,08334 1670  48.60  -145.24% -
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Oneway
Descriptives
95% Confidence Interval for
Mean

‘ Mean Std, Deviation | Std, Error | Lower Bound | Upper Bound | Minimum | Maximum

AN gnsn 6131.9400 10.36619 | 7.33000 6038.8035 6225.0765 | 6124.61 6139.27
gnsii2 5938.0900 18.45549 | 13.05000 5772.2740 6103.9060 | 5925.04 | 5951.14

i3 6083.3350 16.70893 | 11.81500 5933.2112 6233.4588 | 6071.52 | 6095.15

Total 6051.1217 91.01447 | 37.15650 5955.6078 6146.6355 | 5925.04 | 6139.27

msan  gasiit 9.8467 A2741 .07356 9.5302 10.1632 9.70 9.93
qnsii2 10.0167 .20599 11893 9.5050 10.5284 9.86 10.25

gnsfi3 9.6567 .19858 11465 9.1634 10.1500 9.43 9.80

Total 9.8400 22102 .07367 9.6701 10.0099 9.43 10.25

i gnsii1 5.8567 .04041 .02333 5.7563 5.9571 5.82 5.90
it 4.5767 37314 21543 3.6497 5.5036 4.16 4.88

nsii3 5.4733 .05686 .03283 5.3321 5.6146 5.41 5.52

Total 5.3022 .59975 .19992 4.8412 5.7632 4.16 5.90

55 gasiil 79.3533 .22811 13170 78.7867 79.9200 79.15 79.60
032 78.6100 .20298 1719 78.1058 79.1142 78.43 78.83

qnsii3 78.6100 .16523 .09539 78.1996 79.0204 78.45 78.78

Total 78.8578 41021 13674 78.5425 79.1731 78.43 79.60

AL gnsii1 4.9433 .07095 .04096 4.7671 5.1196 4.88 5.02
qnsii2 6.7967 .07234 04177 6.6170 6.9764 6.75 6.88

nsfi3 6.2600 .01000 .00577 6.2352 6.2848 6.25 6.27

Total 6.0000 .82744 27581 5.3640 6.6360 4.88 6.88




Test of Homogeneity of Variances
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Levene
Statistic df1 df2 Sia
ANsau | 9.2E+14 2 3 .000
A1suaU .704 2 6 .531
e 7.220 2 6 .025
d195uviy .213 2 6 .814
CRRRE 3.755 2 6 .088
ANOVA
Sum of
Squares df Mean Square F Sig
ANYau  Between Groups |40690.919 2 20345.460 83.927 .002
Within Groups 727.251 3 242.417
Total 41418.170 5
A15uau  Between Groups 195 2 .097 2.976 127
Within Groups .196 6 .033
Total .391 8
i Between Groups 2.589 2 1.295 26.954 .001
Within Groups .288 6 .048
Total 2.878 8
d155uvis Between Groups 1.105 2 .553 13.752 .006
Within Groups .241 6 .040
Total 1.346 8
AmudL  Between Groups 5.456 2 2.728 789.521 .000
Within Groups .021 6 .003
Total 5.477 8




Post Hoc Tests
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Multiple Comparisons

Scheffe
Mean
Difference 95% Confidence Interval
| Dependent Variable () uaml'i ) ﬁ‘.‘ﬁ (I-J) Std. Error Sia Lower Bound | Upper Bound
AN Sau gnsN1  gesn2 193.8500* | 15.56975 .003 125.7972 261.9028
qns73 48.6050 | 15.56975 114 -19.4478 116.6578
572 gesiii -193.8500% | 15.56975 .003 -261.9028 -125.7972
gns7i3 -145.2450* | 15.56975 .006 -213.2978 -77.1922
gnsN3  gasiil -48.6050 | 15.56975 114 -116.6578 19.4478
gnsni2 145.2450* | 15.56975 .006 77.1922 213.2978
ASuau gns1  gesii2 -.1700 14765 .549 -.6435 .3035
qns7i3 .1900 14765 .481 -.2835 6635
572 gasiil .1700 14765 .549 -.3035 .6435
gns7i3 .3600 14765 127 -.1135 .8335
gnsN3  gasiii -.1900 14765 481 -.6635 .2835
qns7i2 -.3600 14765 127 -.8335 1135
i gnsni1  gesi2 1.2800* .17895 .001 .7061 1.8539
g3 .3833 17895 182 -.1906 .9573
gnsN2  gasii -1.2800* 17895 .001 -1.8539 -.7061
qns73 -.8967* 17895 .007 -1.4706 -.3227
5713 gasiil -.3833 17895 182 -.9573 1906
g2 .8967* 17895 .007 .3227 1.4706
#55ue gns71  gmsni2 .7433* .16366 .011 .2184 1.2682
qns73 .7433* 16366 011 2184 1.2682
52 gasiii -.7433* .16366 011 -1.2682 -.2184
gns7i3 .0000 .16366 1.000 -.5249 5249
53 gasiil -.7433* .16366 .011 -1.2682 -.2184
gnsni2 .0000 .16366 1.000 -.5249 5249
PRI 1) gnsNi1 gnsnz2 -1.8533* .04800 .000 -2.0073 -1.6994
qns7i3 -1.3167* .04800 .000 -1.4706 -1.1627
572 gasiil 1.8533* .04800 .000 1.6994 2.0073
g3 .5367* .04800 .000 .3827 .6906
FnsN3  gasiii 1.3167* .04800 .000 1.1627 1.4706
g2 -.5367* .04800 .000 -.6906 -.3827

*

" The mean difference is significant at the .05 level.
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Homogeneous Subsets

AN Sau

Scheffea

Subset for alpha = .05
gns N 1 2
052 2 |5938.0900
gns1i3 2 6083.3350
gnsii 2 6131.9400
Sig. 1.000 114

Means for aroupns in homoaeneous subsets are displaved.

a Uses Harmonic Mean Sample Size = 2.000.

A1SUa U

Soheffea

Subset for

alpha =
.05

Glk] N 1
03 3 9.6567
a1 3 9.8467
572 3| 10.0167
Sig. 27

Means for aroups in homoaeneous subsets are displaved.

a. Uses Harmonic Mean Sample Size = 3.000.
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L

Scheffea

Subset for aloha = .05
Gkl 1 2
gnsn2 4.5767
Fnsfi3 5.4733
a1 5.8567
Sig. 1.000 .182

Means for arouons in homoaeneous subsets are displaved.

a. Uses Harmonic Mean Sample Size = 3.000.

d199cwmd
Scheffea
Subset for aloha = .05

gns 1 2

n5N2 78.6100
gnsn3 78.6100
gnsn1 79.3533
Sig. 1.000 1.000

Means for arouons in homoaeneous subsets are displaved.

& Uses Harmonic Mean Sample Size = 3.000.

A1 ‘ﬂvu

Scheffea
Subset for alpha = .05

gns 1 2 3
a1 4.9433
0513 6.2600
Fnan2 6.7967
Sig. 1.000 1.000 1.000

Means for aroups in homoaeneous subsets are displaved.

a. Uses Harmonic Mean Sample Size = 3.000.
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