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Abstract

This work presents a method development for quality control of gasohol
and biodiesel. For gasohol, trace contaminated water and ethanol are
interested, while for biodiesel, only water content is concerned. A method for
determination of ethanol is based on the reaction between ethanol and acidic
dichromate which leads to chromium (Ill). Chromium (lll) is then
spectrophotometrically detected at 590 nm. However, in this work, the
possibility to exploit this reaction to determine ethanol was done without any
application to real sample. Results were indicated that the reaction between
ethanol-dichromate can be used for the ethanol determination. In addition, the
acidic dichromate can be employed for determination of methanol. For water
anaiysis, the coulometric Karl-Fisher titration was employed. It was found that
the amount of trace water in most of samples were less than legal limiting value.
However, there are only one sample that its water content is greater than a
permitted value. This is may be due to that sample is kept of more than six

months.
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1519 2.1 tamsnuiseiinodosiu Ins ety

o 8/

P
gNLNe IV

(A a41) Ethanol Sample Method Detail Reference
Rate of absorbance 412 nm.
Kinetic Enzymatic determination Linear range 1.0%10°-1.0%10° M
Ethanol/Methanol Talanta, Vol. 40, No. 6,
1 Alcohols (Stopped-flow technique) :UV-VIS Precision range2.1-4.8%
mixtures pp.885-861, 1993
spectrophotometer Molar raties25:1.0-1.0:1.0
Buffer pH 8.5
FT-NIR :16 scans at 8 cm" spectral resolution
N ANALYTICA CHEMICA
Fuel ethancl Fourier transform (FT)-near infrared and | FT-Raman :128 scans at 4 cm normal resolution
2 Ethanol ACTA 493 (2003) 219-231
and Beverages FT-Raman spectrometries Temp. :21.1+/- 0.1% for 195s
Brazil
Time :128 scans
ANALYTICAL
" CHEMISTRY,
Absorbance band :880 cm
3 Ethanol Gasohol Infrared Spectrometry VOL. 53, NO. 7, JUNE
Use :1 mL of sample
1981,
1096-1099 Oklahoma
Temp :283.15,293.15, 313.15K
Energy and Fuels 2004,
Water Tolerance Ethanol- Capillary column :cross-linked poly(Ethylene
4 ) C womatographic method (GC) Vol. 18, No. 2, 2004 334-
and Ethanol Gasoline Fuel glycol)

Thermal conductivity detector :523 K

337

I
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Ay

Ethanol Sample Method Detail Reference
Ethancl, Methanol,
MTRBE, ETBE, Detector :thermal conductivity or flame
TAME, DIPE, ionization
5 Gasoline Gas Chromatography ASTM D 4815-03
tertiary-Amyl Total Analysis time :18-20 min
Alcohol and C -C, Carrier Gas :Helium
Alcohols
Mobile phase: toluene
ANALYTICAL CHEMISTRY,
Flow rate; single-column :1 ml/min
C,-C, Alcohol and Gasoline/Acohol VOL. 56, NO. 2, FEBRUARY
6 Liquid Chromatography ; two-column :1.2 ml/min
Water blends 1984,
Detector temp.: at 30'C
244-247 Michigan
Maximum injection volume: 200 pL
Smpl.req: on
d.start 20 pg/min
Diesel fuel and extr. 0s Metrohm' "~ KF Application
7 Water 737 Karl Fischer Coulometer
Petrol (Gasoline) stop drift: auto Note NO. K-14

delay time 3 s

report:  full

Cl
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3.1.1 msndiuazgunsel
- MTATANINTFIULDNIUDD (99.5 %, AR grade)
- 5T AYNINTFIHIUNIUDD (AR grade)
- srsazana Twunmaon Ja 1asiue (AR grade)
- nsAFanI5n (98 % conc., AR grade)

- UV-Vis Spectrophotometer (Jusco 6300)

3.1.2 MsA3puEsazals

3.1.2.1 M3wsouasazasunsguemusaiduduiooas 0.75, 1.5, 3.0, 4.5, 7.5, 10,
20 YSanasdensinas Tavasiinisnanesmuddude il

1. Yulaensazareninsgruenuean 0.1875, 0.375, 0.75, 1.125, 1.875, 2.5, 5.0
Hanaas laviadalsuiasyuia 25 addas

2. Uud5ins daehndy SavafadTinaswe Idiudiemoaiy
wldmsarmadududooas 0.75, 1.5, 3.0, 4.5, 7.5, 10, 20 Y51msnedsung amday

3.1.2.2 MIM5ouTasa AT IuumusaiuTuiooay 0.75, 1.5, 3.0, 4.5, 10, 20,
40 ﬂ?mmsiaﬂ?mmTﬂﬂﬂ:ﬁmﬁwﬂammuﬁwﬁzﬁa'lﬁﬁ?

1. Tnlemsazaouasgummniueant 0.1875, 0.375, 0.75, 1.125, 2.5, 5.0, 10
Haaans laviadadsuiasuuia 25 dadans

2. UuiSinmsdauthngy e iadsmswe ldduiodoaiy

w2 8asazanudududonas 0.75, 1.5, 3.0, 4.5, 10, 20, 40 Y511a35a0t5uas auday
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2. UsuilsuesidaslaventSuinsaletindu audlouvaud 1 wilomeanu
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3.1.2.4 piswseuaisazate Inunmdou lalaswadudy 0.1 Tuats luasazaie
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nsadan Tyt 2 Tuard Tasazviinisnaassaudiauae lail
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1. Fara InunaFou taTaswani 290.4 nsu leaasludininesvuia 100 Ganans
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2. azanedwnsagansnau sy lavindalsumsvuia 1000 Tadans
3, Y5udSuas 1 ds¥auentSuasdieaisazatansadansnande 3.1.2.3
3/ T 9 ¥ J = Y]
auapunaud Fiduludlo@ensuy
WneHe) Asazaunsagaiaznnnde 3.1.2.3 annsomisuiis Buazlszoznmnldouldum 2 dUad
3.1.3 Asdutiumsday
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3.1.3.1 mafalfinszvinasazmenasiwenueaiumsazate lalaswa wag
anzatRIIUmMUBat U Inzne la lnsua

“ I = .f y'id_l o o
Ben Trua Spectra Measurement uaxmwwmmaﬂm HAU

- Photometric Measurement: Abs.
- Response: Fast

- Scan: 1000 nm./min.

- Start: 800 nm.

- End: 200 nm.

- Data Pitch: 0.5 nm.

- Scan Mode: Continuous

¥ ¥
1. nntuiIMIneaawudduse lldl

2. falamsazatele laswadudu 0.1 Tuaisun 2.8 Tadans ldaslunooanaans
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o a Ao ° :;
3. lausanseeawn 0.2 dadans(msazawanpsgnuemusannanuduiufovas
0.75, 1.5,30,4.5,7.5, 10,20 /5 masaotfs mas, ensazananasgummuearnanudutudovas
0.75, 1.5,3.0,4.5, 10, 20, 40 15w msaois 11as)
4. wevaoanaad Wunat 1 w9 Susunamaannldseneansgoauiudl)
5. 48329 n503 UV-Vis Spectrophotometer (Jusco V-630 spectrophotometer)
WoIUIAINTY 2 W
a o Yy Yy i
6. WAFIEH Spectrum 7 19726 115UN5U Spectra Analysis
3.1.3.2 MsANYIaUsaas
] . o = g9 o o
Lﬁ?)ﬂI‘Hllﬂ Time Source Measurement ua:mmﬁmmaﬂmﬁumu
- Photometric Measurement: Abs.
- Response: Fast
- Wavelength: 500 nm.
- Start: O sec.
- End; 2500 sec.
- Data Pitch: 1 sec.
O‘JJ a o g 1 d”
nnduiinsnassmuddude 11
1. Julauoanesad (asazaemIns UMV TAZA0NIAT TIMILNILOA) 0.2
' 9 )
fadaas Tneluntidenldasazatons 2 anudududsoas 5 uaz 20 USuasaedsunas
2. wanilual 30 Sud (Susunamdnilassmsazareuoanogaaunda)

3. uAIA3293AN N3 B UV-Vis Spectrophotometer (Jusco 16300) ilodunaiasy 1 wifl

4. Sned Spectrum A lasellsunsu Spectra Analysis

¥

3.2 RimszrminBSnanfesluinhumfalsseduaz lulomiva
3.2.1 msadivazqilnsol
- Hydranal Coulomat AG-H
- Karl Fisher Titration {737 Metrohmm)
- Water Standead Reference Material, SRM1.0 % 18 0.1 %
- frathahsuudaTrsed E10 $1u9m 3 F2v6

- fres1atuTedad vy 2 d1e619'18un Bs waz B100
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3.2.2 I NATIEHNINYTINATe8A 85 Coulometric Karl Fisher Titration

o' e P = ow
1Adszgnatdauituiasgiuiiaua Tavusin Metrohm'™

] S - s : = a1 . . . .
A15197 3.1 a1z lumsnaaaanedn s i 5 anleen 1835 Coulometric Karl Fisher Titration

Title Water in diesel fuel and petrol (gasoline)
The water content of diesel fuel amd petrol (gasoline) is determined
Summary according to Karl Fischer.Because of the low water content the
determinations are carried out by coulometric titration.
Diesel fuel T105
Sample

Gasoline 313 and T51

Sample preparation

None

Instruments and

Accessories

737 KF Coulometer, cell without diaphragm, 728 Magnetic Stirrer

printer

Analysis

Fill ca. 100 mL Hydranal Coulomat AG-H into the cell and condition
until the drift is steady and below 10 pg/min. Prior to each inection rince
the syringe with the sample solution. Inject 2....5 g sample into the cell
(the exact sample mass is determined by difference weighing) and start
the automatic determination

Reagents: Hydranal Coulomat AG-H (Riedel-de Haen)

Results

Diesel T105: AVG(3)=94.3 +/- 2.3 ppm water
Gasoline 313; A*'G(2) 452 +/- 1.5 ppm water

Gasoline T51: AVG(3)=108.8 +/- 3.5 ppm water

Setting

737 KF Coulometer
smpl.req: on

d.start 20 pg/min
extr, 0s

stop drift: auto
delay time 3 s

report:  full
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1ahensiaiintly Karl Fischer reagent (Coulomat AG-H) Teaalu Titration vessel 18
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111 electrode 12513 1 Auiald 18a1 drift auAdmua 131524y
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START COND
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n START

v

WAIT 2000

A 4

DRIFT 20

nA START

Y

WAIT 2000

v

Add sample

XX

HAAINAMS INN3A

v

STOP

IWadmaeen “COND” nsewiy saUseianiv
o &2 o a o
2 Tiv YuRuts vl Vessel
In&nanef “COND " vgaua
[ 2y ﬂ' A
A1 Drift (50180001904 blank 1193910
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A15 199 4.2 wereedSuanhfAdudlouludeduda lsseduaz lu ToAan ins e 14

o
Y3 (% wt/wt)

A0

annngaiven 1Rl ldaungriny a1z lR
(mean £ SD,n=12)

Gasohol 1 0.7 0.089 = 0.002
Gasohol 2 0.7 0.019 + 0.009
Gasohol 3 0.7 0.180 + 0.009
Biodiesel BS 0.05 0.003 + 0.005
Biodiesel B100 0.05 0.160 + 0.003
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wudSuati lui TS omasi 019N a5 1o laa89% KF Coulometric titration
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Metrohm™ Application Bulletin 137/3 e Coulometric water determination according to
Karl Fischer

Metrohm' " KF Application Note No. K-14
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AMANUIN N
o d = o 'Y a d Jd YV aaa
.1 Nﬁﬂ]ﬁ')lﬂi'm“ﬂﬂ"liﬂﬂﬂ'lﬂ'.!'l‘l.l!‘ljulllﬂﬂﬁlﬂﬂﬂ'ﬁ3!ﬂ‘51$ﬂ!!ﬂﬁﬂﬂﬂﬂﬁﬂ')ﬂﬂ{]ﬂiﬂ]

d o
senNaeanagaanum sazmelalnsiug

n.1.1 msunsnzrdsmatemuen

M319fl n.1.1 naaadnsganauugaiialdondfisunszndasazawninsg uenueauas

dazatwlalnswa
asozam | mmsgandunsaiie¥a 590 nm
NINIGIN Do A
2 4 2 g o Auaad
muea | a1 | adedi2 | A3Ni3 WINTGIM
(%viv)
0.75 0.043 0.049 0.041 0.044 0.004
1.5 0.076 0.075 0.080 0.077 0.003
3 0.158 0.162 0.162 0.161 0.002
4.5 0.216 0.245 0.229 0.230 0.015
15 0335 0.362 0.366 0.354 0.017
10 0.474 0.504 0518 0.499 0.022
20 0.98 0.956 0.950 0.962 0.016




o éd a
n.1.2 M5 zHdSnaumuea
M3 130 0,12 ugassinganiuaeiia i nndfisessniasazatanasy nuunueaitay

msazay e lnsue

msazae | mimsgandunaaiiaTad 590 nm
UINTGIH Lo Audaaum
I 4 e 4 Mminay
Mmuea | asnl 33712 f39N3 AU
(%oviv)
0.75 0.005 -0.003 -0.004 -0.001 0.005
1.5 0.004 0.001 0.001 0.002 0.002
3 0.034 0.014 0.020 0.023 0.010
45 0.041 0.033 0.024 0.032 0.009
10 0.081 0.089 0.102 0.091 0.011
20 0.233 0.296 0.223 0.251 0.040
40 0.445 0.445 0.429 0.440 0.009

0813 NIAIHINUBIAISAZAILNATFIUDNIUDANTIITNTY 0.75 Yov/v

AR 10ave I IMIgANAULAY

20 §=b&i
n

X = 0.043 +0.049 + 0.041
3

= 0.044

AU NDEIULNIAIFIUYBIAINIGANAUUA

N SD = 2! X -X)

n

ﬁo 043 - 0.044) + (0.049 - 0.044) + (0.041 - 0.044)
3

0.004

il

*3ATALIATTIMIONUBALAL AT AZAWINAT T I UeaRn NLdLd UG Aoy

[WUREINY
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=Y d : :’ Y] 4 =Y =
.2 wamsimsizvindSnantesludSunaniniudemasne3ts Karl Fisher (KF)

n.2.1 MINATBUANUUNUG Y0335
A3 1H 0.2.L1 waeslFuwnihinde ldlefamsues guinsuanudutusen Wudueu (SRM)

¥ 9 ) 1 - a -
mmwmu%uas 0.1 YSumsmedinims 91w 100 Vl,iJ'Iﬂi'ﬂﬂi

ﬂ]‘i‘iﬁﬂWater Standard ﬁ]ﬁuﬂ‘lﬁ’
: r = [ : d'u Y o
Reference Material 0.1 % HIHn MeUHY wnialamey
; d‘ q' a‘/ (73 d’ = :i . o ] Y s : s =y
Asan | ny¥alagienan 100 uinsans) A30819gNT 15 100 fMniminesa
. o AAan3N) Naansy (%)
nouNA L RGT
(ppm.)
1 16.87275 16.78564 0.08711 76.5 0.1135
2 16.87273 16.78502 0.08771 67.0 0.1395
3 16.87210 16.78492 0.08718 99.0 0.1
4 16.86987 16.78457 0.08530 136.4 0.10003
5 16.87276 16.78477 0.08799 88.0 0.1298
6 16.87136 16.78470 0.08666 87.0 0.1622
7 16.87092 16.78389 0.08703 113.0 0.1144
8 16.87115 16.78423 0.08692 141.0 0.112
9 16.87143 16.78491 0.08652 112.6 0.124
10 16.87189 16.78531 0.08658 156.0 0.0769
11 16.87217 16.78556 0.08661 97,0 0.0763
12 16.87117 16.78424 0.08693 143.0 0.1081
AuRdY = 0.113061
Andouuunasgiu = 0.024384
% RSD = 21.56757
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AnanfSuaniuwmds vuruRenuds n.

ﬁ1‘l&’]ﬂlf’hl‘ﬁ€l§!ﬂ‘ﬂﬂ1ﬂ 39U DRI U’Jﬁ"ﬂeﬁ‘@ fl.1

AanipazueIn M VULUMIAI§IMTUNNE Y8 IAIN IQANAUUES

10 %RSD = SD«x 100

X

= 0.0244 x 100
0.113

21.568

Ed

138140 T-test Y93 SRM. 11AA NS0 0.1 %

fl

N T X-u

sVn

= 0.11-0.1

cal

0.0244/3.464
= 1429
: 1 o 1) 1 d‘Q Pt T ) 1 o 1 I:l.
menziiu namsElaT,, e 3.11 uamaiiai dina e 1Al liusnaefumnsey
r > 1
Blumsearsmasyuinswamanududuveaifiuyuou (Water Standead Reference

Material, SRM) 91 A1ududu 0.1 % fNszauivdna 99.5%



32

) ¥ » ] » 1 .
A13199 n.2.1.2 uansdiumninda lddedaasuiasguansuanududuvesitfiuiueu (SRM)

P = ) = o a
anudiuTuIavaz 1.0 USuwsdetsues dua 100 TuTnsans

HIrUAWater Standard ninla Y e wy
. . i iale
Reference Material 1.0 % HIHUN mauny - .
. . o L. Mo
a3en | AFalAgiledan 100 tulnsans) | AIeEgns | @13 100 . o
P o WIHUN34
DA .. nan(n3u) Haaniu
NauaAN Hadn (%)
(ppm.)
1 16.88460 16.78467 0.09993 1060 1.061
2 16.87405 16.78458 0.08947 1000 1.117
3 16.87322 16.78348 0.08974 1010 1.125
4 16.88458 16.78381 0.10077 1020 1.011
5 16.88463 16.78388 0.10075 1020 1.011
6 16.88542 16.78525 0.10017 1049 1.027
7 16.88684 16.78510 0.10174 939 0.923
8 16.87445 16.78448 0.08999 935 1.057
9 16.88420 16.78440 0.09980 1070 1.072
10 16.88519 16.78446 0.10073 1110 1.102
11 16.88470 16.78482 0.09988 967 0.967
12 16.88481 16.78465 0.10016 1100 1.097
AUNAY = 1.0475
AdoauuIAITIY - = 0.061935
% RSD = 5912622
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° : q‘. a ' = o 9
mmmﬂ?mmmmnﬂ NUFUIRZINUVD N.1

s udsurenasgie Murudeiude .l
o 1 Y s o & ] [ = o
Miuienazyesnuiivayuinas IuduRMsyesmmsganausas MuReIRuYe n.2

¥ v
M3A LI T-test V93 SRM. 11AANUTUTL 1.0 %

f

20 T X-u

sV n

= 1.05-1.0

cal

0.0619/3.464
= 2.79
mzazy NMITAT,, a9fy 3.11 weashmins el I8im iuandetumitssy
"1’3"1umsmsmmgmﬁmsmﬂ'mamm’l'mfumaﬁ%ﬁuﬁuw (Water Standead Reference

Material, SRM) fi A1dudu 1.0 % Nszauivdney 99.5 %



1.2.2 answaveslsuinsaleeg

Moo
o_d g

- = g A a : ar [ g o o
A15719% n.2.2.1 el uwmsiiin ia lddied e iunna Tegaaasuau 250 lulnsdes

34

[

L2

WmmimhiuiAvls _ nTald ndald
4 oad Winh
s = (%)
4 4 (e 250 lulnsdns) o 1 a| meun MO
AN Aeg19gNs . oo
D4 - e W @13 100 PRYGLER
NoaUNAN NaInA NAA(NIN) ..
Haansu (ppm.)
1 16.96819 16.77982 0.18837 0.125 663.4
2 16.96940 16.78037 0.18903 0.128 671.2
3 16.96989 16.78058 0.18931 0.120 633.9
4 16.96947 16.78044 0.18903 0.119 629.6
5 16.97118 16.78043 0.19075 0.114 754.7
6 16.97133 16.78055 0.19078 0.169 885.7
7 16.97000 16.78045 0.18955 0.154 822.8
8 16.96995 16.78041 0.18954 0.165 870.2
9 16.96935 16.78043 0.18892 0.195 1032.3
10 16.97108 16.78087 0.19021 0.153 804.4
Aunde = 776.820
Audpauuunsgiu - = 131.372
% RSD = 16.912
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MmI1f 0.2.2.2 namsdFumaiiiia ladiaf s un e Tygaass v 100 lulnsans
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WnHmhiuny e s i ald i fald
dr = d‘ a u]ﬁun L s = [¥)
54 (t11enaN 100 lulnidas) o v | wmeunu NeUN
afan A08N3gN3 . .
DA " - e o a13 100 HINiNa 34
NOUAA HOINA AnII) ..
yaaniy {ppm.)
1 16.85730 16.78007 0.07723 0.07040 911.9
2 16.85904 16.78155 0.07749 0.06650 858.0
3 16.85766 16.78150 0.07616 0.05740 753.2
4 16.85973 16.78207 0.07766 0.07270 935.6
5 16.85785 16.78192 0.07593 0.04840 637.6
6 16.85793 16.78003 0.07590 0.04920 648.2
7 16.85856 16.78222 0.07634 0.04350 570.1
8 16.85865 16.78211 0.07654 0.05006 499.3
9 16.85695 16.78176 0.07519 0.06060 835.8
10 16.85668 16.78176 0.07492 0.03220 429.9
AuRaY = 708.000
audeununasgiu - = 168.136
% RSD = 23.749
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2 [

I
o =4

‘o’ ur : L7 E;Q'J 4 o e b 3/
Wmimhiunyla Winiala ihmiala
di = :;. a : LY 1 ] o = s
® 4 (aaan 50 Wlasans) WininAI8E1e | Meufy MeUNL
A3an . v
. " a gnEnaam3y) | @15 100 | ninee
ABUNA Hwana . mu
Haansy (ppm.)
1 16.82350 16.78172 0.04133 0.0292 707.0
2 16.81886 16.78175 0.03711 0.0106 258.7
3 16.81926 16.78201 0.03725 0.0203 329.7
4 16.81985 16.78201 0.03784 0.0262 691.2
5 16.82024 16.78206 0.03818 0.0072 188.4
6 16.81970 16.78199 0.03771 0.0213 564.9
7 16.81947 16.78196 0.03751 0.0104 277.3
8 16.81939 16.78210 0.03729 0.0144 386.0
9 16.82027 16.78211 0.03816 0.0156 408.3
10 16.81936 16.78223 0.03733 0.0125 335.1
Aundy = 414.700
sudoduuIAsgIy - = 180.525
% RSD = 43.536
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> J
n.2.3 msmiihdiunaieslusieehaunalsseaunaz luleama

1 1 [ K] v »
15197 0.2.3.1 uaastTuweaiinde e S avniuun lvsenanledian 1 314 50 luTasans

hvinisunyala _ wniald | amnvels
, . MIHUN
N o~ Ao a a1 Lo - w
s (4aaan 50 lulnsans) o Mmyuny MauiY
o 1 A3l f30814 . -
MIvENe | da M3100 | WIHUNDII
n DA o - gnENan o - B
NOUAA HONAA . Naaniu (% %30
(NIN)
(ppm) ppm.)
1 16.82282 16.78410 0.03872 357 0.09224 %
2 16.82110 16.78295 0.03817 276 0.07225 %
3 16.82480 16.78290 0.04190 431 0.10280 %
4 16.82203 16.78269 0.03934 324 0.08244 %
5 16.82374 16.78411 0.03963 332 0.08383 %
Gasohol | 6 16.82127 16.78255 0.03872 312 0.08062 %
1 7 16.82151 16.78290 0.03861 392 0.10150 %
8 16.82258 16.78324 0.03934 333 0.08473 %
9 16.82326 16.78339 0.03987 362 0.09072 %
10 16.82252 16.78327 0.03925 333 0.08473 %
11 16.82265 16.78378 0.03887 372 0.09562 %
12 16.82356 16.78393 0.03963 379 0.09570 %
AndY - N ANRO
AndoduvuIes§Ie = 0.009

% RSD = 10
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I3 14 » ¥ » .
A1519% 1.2.3.2 naaslSuaninde ldief einiuuna sgeadded1an 2 $1u 50 lulasans

Wnimhiunyala _ wndald | ahivald
P . HWINUN L.
s (aaan 50 lulasans) o ey Nenil
v 343 AIvENg v -
MV | i M5 100 | IHUNDIY
n Vo o gnsnan
o s 24
neuNa #03aa . Haaniu (% 130
(5%
(ppm) ppm.)
1 16.82109 16.78227 0.03882 696 0.1793 %
2 16.82075 16.78206 0.03869 690 0.1782 %
3 16.82122 16.78273 0.03849 681 0.1768 %
4 16.82089 16.78224 0.03865 691 0.1785 %
5 16.82138 16.78230 0.03908 701 0.1792 %
Gasohol 6 16.82096 16.78243 0.03853 706 0.1833 %
2 7 16.82081 16.78182 0.03899 709 0.1817 %
8 16.82132 16.78203 0.03929 724 0.1842 %
9 16.82118 16.78196 0.03922 700 0.1785 %
10 16.82103 16.78198 0.03905 726 0.1856 %
11 16.82154 16.78283 0.03871 684 0.1767 %
12 16.82143 16.78226 0.03917 699 0.1783 %
ANnde = 0.1800
ANUBUUUIAT I = 0.003
% RSD = 2
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o a dhde vy d a o o /o v oA s o
A1519N N.2.3.3 Ll'ﬂﬂQ'1_]5H1ﬂﬁu1ﬂ]ﬂ1ﬂluﬂﬂﬂu1uuuﬂﬁI"]ﬁﬁ‘]ﬁaﬂ]afﬂﬁ‘ﬂ 3 91U S50 ulil'[ﬂ'iaﬁ'i

ihmipihdiuny e co_ | dwmiald | il
& u o . WK a o “ o
z (paan 100 lulasdns) o MegunNy Meuny
L, | A% A0 .
e | Yy MI100 | IninOI
n o oa - gnsnae | _ .
naHAA tiaian v naansy (% W30
(N3Y)
(ppm) ppm.)
1 16.82128 1.78280 0.03848 77 0.02000 %
2 16.82100 1.78220 0.03880 55 0.01417 %
3 16.82095 1.78244 0.03851 55 0.01428 %
4 16.82126 1.78347 0.03779 61 0.01613 %
5 16.82037 1.78203 0.03834 87 0.02271 %
Gasohol 6 16.82266 1.78402 0.03864 89 0.02305 %
3 7 16.82187 1.78329 0.03858 39 0.01010 %
8 16.82096 1.78261 0.03835 66 0.01718 %
9 16.82081 1.78301 0.03780 66 0.01746 %
10 16.82107 1.78333 0.03774 82 0.02175 %
11 16.82057 1.78274 0.03783 93 0.02460 %
12 16.82146 1.78302 0.03844 94 0.02447 %
Aunfy = 00188
AudeauunIgiu = 0.005
% RSD = 25
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: ¥ : s d' n'J ¥ : &u ¥ : d;u ¥
iy gl _ windald | hndald
4 o d - HINUD o o “ o
. (wiedan 100 lulnsans) L, WMeui eV
L, | a¥a Aot v o
dwedna | din 13100 | vniinose
AOUNAA Hnasnn . Haan3uy (% N30
(n3)
(ppm) ppm.)
1 16.86722 16.78373 0.08349 0 0%
2 16.86748 16.78409 0.08339 0 0%
3 16.86703 16.78388 0.08315 12 0.00144 %
4 16.86648 16.78356 0.08292 0 0%
5 16.86695 16.78366 0.08329 37 0.00444 %
Biodiesel 6 16.86760 16.78357 0.08409 42 0.00499 %
BS 7 16.86741 16.78346 0.08395 23 0.00273 %
8 16.86707 16.78353 0.08354 12 0.00143 %
9 16.86685 16.78341 0.08344 0 0%
10 16.86766 16.78318 0.08448 23 0.00272 %
11 16.86695 16.78348 0.08347 0 0%
12 16.86762 16.78373 0.08389 12 0.00143 %
Aundey = 0.0027
Audoautnasgne = 0.002
% RSD - 109
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