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welcome

About this course

The overview of petrochemical products

Some requirements

Don't interrupt
teacher during
lecture.

Make sure to be on
time for class ‘

Notes for
practical training
part

Take notes
during class




Crude oil extraction

Refining

Chemical producing

Finding a market

‘Waste processing

Each part is accompanied by
analysis.

The overview of petrochemical products

Some requirements

Notes for
practical training
part

There are alot
of instruments with
high sensitivity,
high precision and
high accuracy.

Inorganic:
AAS

ICP-MS

AFS

Organic:
GC-MS
HPLC

IR

= Dress Code
= Safety
= Discipline

=) Sanitation




The overview of petrochemical products

Product standards

The petroleum standards are the main indexes which stipulate
the quality specification for petroleum products according to the
performance and use requirement.

Test method standards

Test method standards for petroleum products are a series of
analytical method standards developed for ease of use and to
ensure that they are legally binding for arbitration and
authentication.

1.1 Concept of petroleum

petroleum = petro + oleum

(rock) (oil)




1.1 Concept of petroleum

qu What are fossil fuels?
C

Fossil fuels are fuels formed by natural
resources such as anaerobic decomposition of
buried dead organisms.

Common: Coal Petroleum

1.1 Concept of petroleum

Gaseous petroleum is composed of the lighter hydrocarbons, of which the
most abundant is methane (CH,) more commonly referred to as natural gas.

Liquid petroleum consists of the liquid hydrocarbons but also contains
varying proportions of dissolved gases, waxes (solid hydrocarbons) and
bituminous materials. Liquid petroleum is more commonly called crude oil.

Solid and semisolid petroleum consists of the heavier hydrocarbons and

bituminous materials and has been referred to variously as bitumen or asphalt.

1.2 Formation of petroleum

Petroleum and natural gas are formed
by the anaerobic decomposition of remains
of organisms including phytoplankton and
zooplankton.

Terrestrial (land) plants, on the
other hand, tend to form coal and
methane.




1.3 History of petroleum

» The use of petroleum in medicine and lighting by the upper
aristocracy was recorded in Ancient Persian inscriptions.

In the 8th century, Baghdad, the capital of Iraq, began to use asphalt, a local oil
byproduct, to pave the ground.

In the 9th century, Baku, the capital of azerbaijan, developed an oil field to
produce naphtha.

In the 10th century, Roman hassan masudi, a geographer, and Marco
Polo, a 13th century traveler, documented the development of oil fields
that could hold hundreds of ships for trade.

1.3 History of petroleum

» In the 18th and 19th centuries, Russia, France, Britain, the United States,
Poland and other countries successively discovered and developed
petroleum products, methods, equipment and oilfields.

In 1748, the Russian government experimented with distillation of crude oil.
In 1832, Russia's first oil refinery was built by the Vasily brothers
In 1848, the British built their country's first oil refinery.

In 1854, the Pennsylvania oil company was founded, the first oil company
in the world.

In 1859, Edwin Drake drilled the nation's first modern well in the first
commercial oil field in Pennsylvania.

1.3 History of petroleum

‘ Standard oil was founded in 1870 by John d. Rockefeller, an
American, and dominated the American refining and marketing
industries through the 20th century.

In 1907, royal Dutch shell was founded.

In 1911, the United States court ruled against antitrust law,
and the standard oil company of the United States was
divided into 377 regional oil companies.

Since then, the world's oil majors have eaten into the global
market.




1.3 History of petroleum

From 1950 to the 1970s, oil replaced coal as the world's
main resource. At the same time, OPEC was established
in the Middle East, which impacted the monopoly pattern
of the United States and Europe in the past.

OPEC: the Orgazization of Petroleum Exporting Countries.

OPEC was founded in 1960 to counter the oil price
monopoly of western oil companies. It has 14 member
countries, which together produce nearly half the world's

oil.

1.4 Petroleum is nonrenewable resource

300400 million years ago

Tiny sea plants and animals died and were
buried on the ocean floor. Over time, they
were covered by layers of sediment and

OCEAN

50--100 million years ago

Plant & Animal Remains Oil & Gas Deposits

Over millions of years, the remains were
buried deeper and deeper. The enormous
heat and pressure turned them into oil and
gas.

Today, we drill down through layers of
sedimentary rock to reach the rock
formation that contain oil and gas deposits.

1.4 Petroleum is nonrenewable resource

nonrenewable & renewable sources

A

wind

- water
solar

biomass




[m Review the contents

*Types of Errors

—Systematic error —Rondom error
Characteristics:

Constant most of the fime; Indetermunate

Measure repeatedly, appear repeatedly: Dafficult to calibrate

Affect accuracy, not affect precision ; Follow a normal distribution

Can be avoided or corrected.

Reasons of occurrence and Correction:

Method errors—apply standard methods Accidental factors—
Instrumental errors—calibrate mstruments add measurement times
Reagent errors—rmun a blank or contrast experiment

Operative errors—standard experimental operation

I__'. Review the contents

*Accuracy and precision:
—Accuracy: the degree of agreement between the measured
value and the true value, expressed by errors.

—Precision: the degree of agreement between the replicate
measurements of the same quantity, expressed by deviation.

—Precision is the precondition for accuracy.

*Describing experimental results
—True value, mean value, median
—Expressing accuracy:Absolute Error, Relative Error
—Expressing precision:Deviation, Average Deviation Relative
mean deviation,Standard deviation,The range and Relative range.



[m Significant Figures

Definition
— The significant figures refers to the number that can
be actually measured by the analytical instrument.
— Significant figures are those digits in a number that
are known with certainty, plus the first uncertain digit

— Significant figures can reflect the measured accuracy.

Absolute Relative Significant
Data Errors Errors Figures
0.51800 +0.00001 +0.002% 5
0.5180 +0.0001 +0.02% 4
0.518 +0.001 +0.2% 3

[m Significant Figures

Treatment of zeros

— Zeros which appear between other digits, as in 10.04 are of course
significant figures

— Zeroes in front of other digits ,such as in 0.518 or 0.0518, are never
significant but used for decimal point location.

— Terminal zeros are generally considered to be significant figures.

— But, all digits to the right of the decimal point in logs should be regarded
as significant, such as 0.079,the log of 1.20,has three significant figures.

— If a terminal zero 1s not significant but 1s used only to fix the decimal

point,it should be written using powers of ten.Such as 10,100—1.01 X 104

[m Computation Rules

Addition and substraction
— The rule means you should retain only as many decimals in the final
result as the number with the largest absolute uncertainty, that is,
with the fewest digits to the right of the decimal.
— It will be necessary to round the last retained digit up if the next
discarded digit 1s 5 or greater.

25.64 0.01
1.057 0.001  ©
26.7091(26.71)

¥ "m, WV,
e.g.1 0.0121 Absolute error:  0.0001 P"
-



[m Task

Table 1. Weighing of Reference Reagents

Ttems Test Bipetition. 1
Mass before pourmg the sanmple J; A
Weisht of L TEEE
Potassum | Mass after pourmz the sanmple fz B
Dichromate
Weight of Potassnmm Dichromate /g C=B-A
o . Specification 250mL . Spectfication 25ml Iml
Calibration of | Marked Volume /ml D c:’fhm : Marked Vohme fml G Gy
. . bration o
“Eﬁs‘l’c Corrected Vahiefml. E=FD Pipetta | Comrected Vel | H<1,-G, | B-L-G.@
Artual Vohme/ml. F Artual Vohmefml. I, L
Table 2. Determination of Iron Samples
Itenxs Test Ripetition 1 l 2 l 3 Blank
Concentration of Potassium Dichromate Solution _ [
e LMK, Cr,0;) NmolL) Fx 4903107
Initial Burette Reading /mL K K E K
Burette End Reading  /mL 1 L, L L
Titrant Volume ImL M=L-E M=LAE | M=K M~LKy
Volime Correction  /ml. N, N, N, Ny
et .| The Actual Titrant Volume fmL | R=MAN, | RN, | RN, R=M+N,
i The Volume Conumed + R+
of iron samples | The Vi s fmlbr S=&—¥x}!
¢ (Fe) /{molL) T,® | T5 | 6 T un: -8)
«Fe)  JmolL) @
Relative Range/% @

(m

Rejection of a Result

Q Test

* Various statistical tests can be used to determine whether a suspect data

should be rejected or retained. The () test is one of the widely used
methods for a data rejection.

+ The Q test is applied as follows:

— Arrange the result from the lowest to the highest

A

X ... X,

— Calculate the difference between the maximmum and the minimum
values, X, — X.
— Find the difference between the suspected result and its nearest neighbor,
X, — &y or X, =X




[m Rejection of a Result

» The Q test is applied as follows: Values of rejection quotient, Oy
— Calculate the Q value FESRMN Q090%)  Q(95%) O (99%)
3 090 087 099
0:11}-35._1 o O:Xz X ] 078 0.84 0.93
T X=X T X=X 5 064 073 082
— Consult a table of Q values ¢ os b o

0.51 059 058

If 0= Oy, the result can be discarded 3 047 054 063
If O < Oy, the result should be retained
( O the computed value,

O the tabled value )

Confidence level—The probability that an analysis will

occur within a certain range

L]

0.44 0.51 0.&0
n 0.41 048 057

[m Rejection of a Result

4 d Test
« The4 d test is another methods for a data rejection.

+ The4 dtestis applied as follows:

— Arrange the result from the lowest to the highest, select dubious value
X 5. X,

— Calculate the mean value( x )and relative mean deviation( d )of all
results except for doubtful value.

— Find the difference between the suspected result and the mean
'caluc,|Xu— x| or |X1— x|

- If |XIl — xlor |X1— x| >4 4, the result can be discarded,
If | X, — x|or |X;— x| <4 @, the result should be retained.

[m Rejection of a Result

A student in a quantitive analysis laboratory is to determine the concentration of
a sodium hydroxide solution. the values that are obtaind by this students are as
follows: 0.2210, 0.2212, 0.2208, 0.2225 and 0.2250 mol/L.

Can any of these data be rejected by the Q test at the 95% confidence level.
Can any of these data be rejected by 4 d test
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