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Figure S1. Viscosity of mineral oil in xylene solutions as function of the mineral oil concentration.

*e-mail: maryanavieira@hotmail.com

#In memoriam

Dedicatory: This work is dedicated to Professor Reinaldo Calixto de
Campos who passed away on February 7th, 2012. The same day Rein-
aldo and some authors discussed the last details to finish this work. We
would like to thank Reinaldo for his contribution to the development of
the Analytical Chemistry in Brazil.



S2 Determination of Na, K, Mg and Ca in Biodiesel by LS F AAS and HR-CS F AAS J. Braz. Chem. Soc.

Na K

T 682648,

WY 777777777775 51958 1
2L 772222277277777777)2.674416 aL /
it 66'4766

2Lby3L %//////////////
7

3L

-9.035

1Qby2Q 7
2Qby3L 77

1Qby2L A .986345

1Qby3L 7
1Lby2Q 7
2Q 7

-1.45821

1Lby3L '/ -1.41797

01759014 3Q/ 66
7/0.1747669

7,0.1346055 1l
-0.082447

7/////////

1Lby2L ////////

p=0.05 p=0.05

Mg Ca

9_5653168 v heos

: ////////////////////// 1.663368
. k=
//////////////// 1100

3L
1Lby2L
1L
2L
2Q
1Qby3L
1Lby3L
1Qby2Q 7
1Q

o

5.527126

Y
S

731.420238
222277777777)1-339445 1Q
’//////////////////////////////// 1.29431 o
V7777777128662 V.
777771.062181 i
2222227777)-0.955841

AN

1Lby3Q

"
vl ey 3Q //////// 0.4827243
2Qby3L 7 0.5481274 ILbyaL //////// 0459163

2Lby3L
2Qby3Q 7
1Lby2Q

/710488203
777770.3829171
///// 1317851

&
\

0411204

2by3L

p=0.05 p=0.05

Figure S2. Pareto charts relatively to the factorial planning of the determination of Na, K, Mg and Ca in biodiesel by F AAS, (1) burner height, (2) acetylene
flow rate and (3) aspiration rate.
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Figure S3. Response surfaces of the optimization experiment in the determination of Na, K, Mg and Ca in biodiesel by F AAS, slope (L mg™"), acetylene
flow rate (L min™), burner height (cm) and aspiration rate (mL min™).
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Figure S4. Spectral absorption profiles of Na, K, Mg and Ca in a biodiesel sample by HR-CS F AAS.



S4 Determination of Na, K, Mg and Ca in Biodiesel by LS F AAS and HR-CS F AAS J. Braz. Chem. Soc.

12
—
"op 10 - @) -
~
bo
g &
~ §- R
£ A g e & & & €
=) o > & & 7 =
2 4
o
o >
wv 2 * ¢
*
0+*¢7T—7T—7——7TT T T T T T T T T T T T T T T T T T T T
46 52 30 2 39 12 20 47 1 432441 31 5 49 7 28 19 14 38 6 44 15 34 32
s
— & *
o 4] (b) .
7 ..'
a0 3
S
Z 2
* &
E 1
=} s ¢ ¢ ¥ %
G o o
B ogje e e o s e
8
o -1
o
A5 — — T — T — T
462819433849@2241415212547443015639324120
7
a7 i .
g O ©
~
o 5
E <
~
£ 2
S 37 2 8 06 06 6 06 O &6 6 &0
-8 2. 4 .00.
%] . ®
1-
[ e e A S - iLL..
38 23 1529494037 48 1 474216 31 9 323526@442251 36 4 18 24 46 21
a S " %
o) @
bo
i -
é 3 .’00
M 2 1 AQQ..
£ — R R
2 v &2
A .
8 oqe
o]
a
D A — 7T

24 23 32 49 4 3547 37 16 31 41 26 9 2236403844 1 18 42 1548 51 46 21

Figure S5. Graphical representation of the results of the 6" and 7" ANP interlaboratory exercises (PI), highlighting the results found in the present work
using the ABNT NBR 15556 norm (51 and 30) in relation to the other participants: (a) Na 6" P, (b) K 6" PI, (c) Na 7" PI and (d) K 7" PL, (®) results,
(—) average and (----) = 3 s.
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Table S1. Instrumental parameters for the determination of Na, K, Mg and Ca by LS F AAS and HR-CS F AAS

S5

LS FAAS HR-CS F AAS

Parameters

Na K Mg Ca Na K Mg Ca
Lamp current / mA 10 10 4 4 hot spot mode
A/nm 589 766.5 285.2 422.5 588.99 766.49 285.21 422.67
Spectral resolution / nm - Number of pixels 0.8 0.8 1.2 1.2 7 7 7 9
Integration time / s 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0
Aspiration rate / (mL min™) 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6
C,H, flow rate / (L min™) 2.2 22 22 6.5 0.7 0.7 0.7 43
N,O flow rate / (L min™) - - - 7.0 - - - 10.2
Air flow rate / (L min™) 11.5 11.5 11.5 - 12.8 12.8 12.8 -
Observation height / cm 0.5 0.4 0.6 0.6 0.5 0.4 0.6 0.4
Table S2. Factors and their respective levels in the 3° factorial planning

Levels
Factors Na, K, Mg Ca
-1 0 +1 -1 0 +1
1- Burner height / cm 0 0.5 1 0 0.5 1
2- C,H, flow rate / (L min™") 2 2.5 3 4 5.5 7
3- Aspiration rate / (mL min™") 1 1.5 2 1 1.5
Table S3. Response obtained from 3° factorial planning for Na, K and Mg
. . . L . Slope / (L mg™')
Experiment  Burner height / cm Acetylene flow / (L min™") Aspiration rate / (mL min™")
Na K Mg

1 0 2 1 0.684 0.056 0.672
2 0 2 1.5 0.697 0.067 1.256
3 0 2 2 0.699 0.186 1.545
4 0 2.5 0.708 0.113 1.078
5 0 2.5 1.5 0.717 0.204 1.332
6 0 2.5 2 0.712 0.193 1.499
7 0 3 1 0.713 0.163 0.748
8 0 3 1.5 0.723 0.171 1.217
9 0 3 2 0.719 0.156 1.172
10 0.5 2 1 0.725 0.020 0.634
11 0.5 2 1.5 0.726 0.098 1.258
12 0.5 2 2 0.721 0.128 1.382
13 0.5 2.5 1 0.711 0.071 0.576
14 0.5 2.5 2 0.723 0.110 1.424
15 0.5 3 1 0.711 0.105 0.852
16 0.5 3 1.5 0.714 0.112 1.295
17 0.5 3 2 0.729 0.126 1.425
18 0.5 2 1 0.726 0.010 0.790
19 1 2 1.5 0.734 0.033 0.083
20 1 2 2 0.727 0.079 0.302
21 1 2.5 1 0.704 0.046 0.766
22 1 2.5 1.5 0.715 0.075 1.131
23 1 2.5 2 0.711 0.071 1.264
24 1 3 1 0.704 0.063 0.846
25 1 3 1.5 0.671 0.065 1.194
26 1 3 2 0.659 0.070 1.413
27 1 2.5 1.5 0.737 0.124 1.300
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Table S4. Response obtained from 3 factorial planning for Ca

J. Braz. Chem. Soc.

Slope / (L mg™")

Experiment Burner height / cm Acetylene flow / (L min')  Aspiration rate / (mL min™) Ca

1 0 4 1 0.018
2 0 4 1.5 0.043
3 0 4 2 0.077
4 0 5.5 0.035
5 0 55 1.5 0.098
6 0 55 2 0.140
7 0 7 1 0.064
8 0 7 1.5 0.126
9 0 7 2 0.109
10 0.5 4 1 0.059
11 0.5 4 1.5 0.050
12 0.5 4 2 0.058
13 0.5 5.5 1 0.035
14 0.5 55 2 0.109
15 0.5 7 1 0.192
16 0.5 7 1.5 0.142
17 0.5 7 2 0.123
18 1 4 1 -

19 1 4 1.5 -

20 1 4 2 0.055
21 1 5.5 1 0.034
22 1 55 1.5 0.059
23 1 5.5 2 0.045
24 1 7 1 0.060
25 1 7 1.5 0.156
26 1 7 2 0.150
27 0.5 5.5 1.5 0.065

“No response.



