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Petroleum Hvdrocarbons Nt Nn

Petroleum Hydrocarbon Products and Associated Laboratory Parameters

Matural G
n Al as Diesel Oil, Furnace il
g === f {
2 Gaszolines
n..E | —_ Waxes, Lubricating Oils, Greases, Heavy Fuels, Asphalts
|
' -
E Jet Fuels/Herosenes
3 | :
[
1 MNumber of Carbon Atomse (of n-Alkane)
& 2 4 i B 10 12 14 16 18 20 22 24 26 28 30 3z 3 .
-89 0.5 69 126 174 palil 263 287 316 343 369 a1 412 411 449 466 481
Boiling Polnt [°C] of n-Alkane at 760 mmHg
EPH {10-18 -
BC HC Parameters: ; WVH (6-10) : ( ) , EPH (19-32) :
2
‘g CWS F1 (8-10) CWS F2 (10-18) CWS F3 (16-34) CWS F4 (34-50)
g CCME HC Parameters: f } f -
il
d'.. MTBE BTEX PAH
oH—q I o
; * . *3 4 5 s -7 ‘B
i
E Volatile Organic Compounds {(VOC)
- i
3 Gases . Semi-\Volatile Organic Compounds
ntaminat i CER) PAH

*1 = Naphthalensa *S = Fluoranthane, Pyrensg

*2 = Acenaphthene *6 = Banz{a)anthracensa

*3 = Fluorens *T = Benzoib & kK)fluoranthene, Benzo{a)pyrens

‘4 = Phenanthrense, Anlthracens, Acridine '8 = Dibenz{a hjanthracena, Indeno(i 2 3-cd)pyrena REV 03 05 07
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o992 TPH ntrbaNa nivan

Vpa 0fanmnon TN DR N7 TPH-n n1m N
SN NY 01T 1710 ,]'T12) VOIN NIXINN DITAIN DNAAND |2 TI9N7 TYD XN N7 TN
NNAIT? D'NNY 1ND , VP2 N'WA0 NNIXD O'RXNIN DINMND 17 (LTI 2IRT'D nY

(LOI 2-6% ™2 n%'On ,n%7 nmim nron vy yp) yvipa onny w TPH oM v knart

Dried Oak Leaves
18,000 mg/kg Grass — 14,000 mg/kg
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NIMP'Y NI'Y'7IX NIV'Y 2 Y

D"IX719 X7 D'INMNo 7w n770 nimd nannn T nu'w — FTIR-2 EPA 418.1 .1
R 7alral

Vpa nanmnon nixiap 7w on'e nann — GC/FID-2 EPA 8015 .2
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« Method is developed for determination non-polar
extractable substances in soil, ground water, drinking
water, waste water and leachate.

» Extraction solvent is tetrachloroethylene

» Co-extracting polar compounds are adsorbed from
dried extract by shaking with silica gel

« IR spectrum of dried extract is measured in 10 mm
cuvette with quartz sides in wavenumber range 2600-
3300 cm~' single beam IR instrument. The IR is connected
with PC and the special software save the absorb
spectrum of measured extraction solvent.
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Sample homogenization - before weighing the sample is manually homogenized. In

case of large particles presented in the sample (more than 5 mm) the sample is crushed
in jaw crusher.

Sample weighing - standard weigh of sample is 10 g. If it is obvious that the sample is
contaminated, the sample weigh is lower.

Sample drying - The sodium sulphate Na,SO, is added to the sample and mixed. Dried
sample should strew and do not stick on walls of extraction glass bottle.

Sample extraction - 30 ml of tetrachloroetylene C,Cl, is added to the dried sample and
the mixture is shaked on horizontal shaker (speed 150 min-1).

Extract separation - extract is filtered thru paper filter. Filtrate is collected to the
volumetric flask.

Extract clean-up - is the same as water extract clean-up. Adding of activated silica gel
and shaking.
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« The concentration is calculated from maximum
absorbation values A,, A, and A; of the extract on three
different wavenumbers, that correspond to vibration of C-H
bound in characteristic atom groups:

A, (aromatics and olefinics =CH-) 3 055 + 25 cm™!
A, (asymetrics -CH,) 2960 = 15cm!
A5 (asymetrics -CH,) 2925+ 15 cm™!

* A lot of non-polar organic compounds can be determined
by IR spectrometry. The sensitivity for aromatic compounds
is smaller other techniques. There is no possibility to

~distinguish nature products by IR spectrometry. IR allows
partially describe what type of hydrocarbons are presented
in the sample. This information is based on absorbation
band ratios of -CH;, -CH,, =CH- groups. For better
description of contamination is necessary to make GC
analysis.
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W-TPHW-IR
Wastewatel
- required volume of sample 0,5 L
- LOQ 0.1 mg/L, measurement uncertainty (MU) 20 %

W-TPH-IR
Drinking and groundwatet
- required volume of sample 1 L
- LOQ 0.05 mg/L, MU 20 %

S-TPH-IR

Soil and solid
- LOQ 21 mg/kg dry matter, MU 40 %.
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GC/FID — Do murv

2v GC-FID -2 n1m :EPA 8015 nu'wa :n11019 N1
.012170 X7 02X DN

,0'01TIV07 GC-2 N7apNNN NNAAIVIMINDN 7W ARIWN
DIV DNV 7¥ NIMND 7227 NV D

Gasoline range (GRO) >C6-CI0
Diesel range (DRO) >CI1-C28
Lube oil range >C28-C35
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The GC/FID method is used for analysis of extractable hydrocarbons which are usually products of
crude oil destillation, Refined fractions obtained during petroleum processing are mentioned in the
following table.

Gas hydrocarbons <5 Cl-C4
Light gasoline 30 - 85 C5-Cé
Heavy gasoline 85 - 180 C7-C10
Paraffin oll 180 - 270 Cl1-C15
Gas ol 270 - 370 C16 - C22
Vacuum spirits 370 - 550 C23 - C45
Vacuum waste over 550 > C46

The GC/FID method is capable to analyze hydrocarbons in range of boiling point 85 to 350 'C. Low
boiling fractions like Gas hydrocarbons or Light gasoline cannot be determined using by method
GC/FID as well as heavy hydrocarbons like Vacuum Spirits and Vacuum Waste,
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0.8

0,54

L1l

voltage

44

C14 Cl6 Ci8 Ll cu 4 % s

G0
0. cu O 6 g e

0.1+

Fig. 1 Chromatogram of Standard Alkanes Mix 12 (Mixture of even Hydrocarbons from C10 to C40)
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GC/FID — Do muiy

| v}
| A s M e © T N
; ’ Fraction Ratio (%) Fraction Ratio (%)
¥ C10-C12 84 C10-C16 100
T ‘ C12-C16 16 C16-C22 =
" , ; C16-C35 - C22-C30 -
C35-C40 = C30-C40 =
T
5 ' |
3 I\" Lh«l\\_m\
24 3 Cio T : .
1-.
Cio Cso
0 ! 2 3 H 5 6
Time (mh.]

Fig. 8 RFA Gasoline

KTE Co. — Dr. Kat; Technologies
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Fraction Ratio (%) Fraction Ratlo (%)
™ C10-C12 14 Cl0-C16 55
Cl12-C16 41 C16-C22 39
C16-C35 45 C22-C30 6
C35-C40 - C30-C40 -
: 0.6
3 N
:_E i
0.2 M
0.0 -
Cwn Can
0 1 H 4 5 [

Fig. 9 Diesel Fuel #2
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¥l

“ig. 16 SAE 30W Motor Oil
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GC/FID — Do muiy

34

2=

veitage

. Fraction . Fraction
C10-C12 5 C10-C16 24
C12-C16 19 Cle-C22 B4
C16-C35 75 C22-C30 10
C35-C40 1 C30-C40 2
Cao

Fig. 13 Biodiesel 100 (Consumer Grade)
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GC/FID — Do murv
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KTIR Hvovwa minr’yan

yi7p Mo ntanmnd nindin v (FTIR-1) nain n'ma 7w a17'wn
AWND TNIMA 'Nwa 110 L,'na"p/a"n 100 ,nxnwn? 7ma qo wi
DIN'T D'UINAN 02D 2 7'TAaN7 NYWONN NN NR'Tan NL'Y
.D"VY1L D'A'DIN |17

40% 7w nixTu-'N1 "N A"p/a" 20-n 7910 21T N2 NIRT 701
N71 ANXN ;0101 2'D D'ION YNKA Y7 DIN'T? WWNn ,0'20 D7)
D'DY INXM Y70 1702 X, N'MMYYYN NI7'WO 7W NiNdIl NN

FTIR nu'wa 1"p/a"n 100-n no'niaa
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MRN/NT - FTIR nvrva nyyn»yan
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MRN/NT - FTIR nvrva nyyn»yan

YIXN T27N02 NIdNNY 12yn NINN — Y 170

NINNAT 17011 ,70N0 2 pniy TV 0'NITR 11 1WXIa ,NIdNN 12yn NINN NN Vi 1702
.GC-FID-a |31 FTIR-2 TPH nit7ax7

,A"17/2'n 100-300 2 FTIR-2 TPH D1y IX¥n1 DN ,TA72 yjzn 119 7V NI 3 INXYN)
.021N 0D Ikvm X7 GC-FID-a X
17X NITI7 2'20 Yipn NIR NRDYTI1 R'NINT 07NN NINT D2
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MRN/NT - FTIR nvrva nyyn»yan

YIXN T27N02 NIdNNY 12yn NINN — Y 170

148 | 303 | 67| 137 (FTIR) TPH
30| 138 | 57| 49| TPH-GC-FID (C10-C40)
2| < P 7 | TPH-GC-FID (C10-C12)
3| <3| <3| <3| TPH-GC-FID (C12-C16)
29 | 107 37| 40| TPH-GC-FID (C16-C35)

o 30 18 7 | TPH-GC-FID (C35-C40)
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MRN/NT - FTIR nvrva nyyn»yan

YINN 7202 [oNNn — Y717 170

TPH (FTIR) 1.230 17.100 14,700
DFO (C10-C28) 604 1.700 4.350
GRO (C6-C10) <33 =35 =35
C10-C40 1.060 6,140 10,700
C10-C12 <2 =2 <2
Cl12-Cle6 9 10 56
Cl6-C35 861 4.100 8.010
C35-C40 190 2.030 2.650
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