Examples of Gases

A gos is a state of matter with no fixed volume or shape.
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Gasses are simpler for

consideration than solids and liquids
---their properties can be defined by four
parameters> Pressure, Volume, Temperature
and mass of defined gas
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Characteristics of (Gases

Gases expand to fill any container.
o random motion, no attraction

Gases are fluids (like liquids).
o No attraction

Gases have very low densities.
2 no volume = lots of empty space
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‘ We breath air...and in the air we

have...

Gas

Nitrogen
Oxygen

Argon

Carbon dioxide
Neon

Hydrogen
Helium

Methane

Percentage
by Volume

78.084

20.948
0.934
0.033!
0.00182
0.0010
0.00052

0.0002?

Percentage
Gas by Volume
Krypton 0.0001

Carbon monoxide 0.000012

Xenon 0.00008
Ozone 0.000022
Ammonia 0.00001
Nitrogen dioxide 0.0000012
Sulfur dioxide 0.00000022




Force -

Pressure = Force = A~ ca © CanStockPhoto.com
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Units of pressure P

Important Units of Pressure la) Low pressure {4} High pressure
Unit Relationship or Definition
Pascal (Pa) kg/(m $)
Atmosphere (atm) | atm = 1.01325 X 10° Pa = 100 kPa
mmHg, or torr 760 mmHg = [ atm

/ © Houghton Mifflin Company. All rights reserved.



Important Gas Laws---we gonna see how —
r the volume of given gas is function of

other parameters...

1. Boyle’s law

- At constant temperature, the (V) of a given gas
is inversely proportional to the

Val/P
V=za*1l/P
“a” is a constant that depends on the nature of gas

VP = const
V,P,=a=V,P,

VP, =V,P,




1. Boyle’s law

Frozen: Mass & Temp.
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2. Charles’ law---it holds at constant
pressure and mass

The volume of given gas is proportional to the
temperature

VaT
V=Db*T
“b” is a constant that depends on the nature of
gas
VIT =Db
VT, =b=V,IT,
V. /T, =V.IT,



Charles’ law

Frozen: Mass & Press.




Avogadro’s law

At constant Pressure and constant temperature (T), the
Volume of given gas is proportional to the amount
(moles) of that gas (n)
Vaon
V=g*n
where “g” is constant that depends on the gas
present in the system
Vin=g
V,/n,=g=V,/n,
V,n; =V, /n,



ﬁ:'msequence of Avogadro’s law is definition of so-called
OLAR VOLUME VVm :

At normal consgtant pressureP (P = 101 325 Pa) and constant
Temperature T (T = 273 K), 1 mol (1 mol) of any gas has a volume of
22.4 dm3 (22.4 L) - this is called MOLAR VOLUME-Vm

DEFRIEORGHMGIERVOINREMVRIENIE (' m has unitsdm?/mol)

Ar N, ) ‘1
Volume 22.4 L 22.4 L 22.4 L
Pressure 1 atm 1 atm 1 atm
Temperature e C 0o C 0o C

Massofgas 39.95¢g 28.01g 20249

Numberof 6,022 x 1023 6.022 x 10236.022 x 1023
gas molecules







3. 3aKOH 3a naeaziHu racosu
-uAaeaneH rac e oHOj Kaj Koro Hema NpPuUBAEYHU CUNU Mery
MOJIEKY/IUTE Ha TOj rac

Vo(n *T)/P
V=R*(n*T)P
where “R” = 8.314 J/(mol K) is universal gas constant

P*V=n*R*T
(P*V)/(n*T) =R

n is amount (mols) of given gas

T is thermodynamic temperature in Kelvin (K)
T(K)=273,15 K + T(°C);




What can be used this equation for?

Density of gas (p) = m(gas)/V(gas)

PV = nRT

Kage n = m/M
PV = (m/M)*RT
M= (p*R*T)/(P*V)
M-is molar mass of given gas and it can be

used to identify some unknown gas present
IN container or in some room etc.



[ Medical gasses

useful and toxic

= We breath earth’s atmosphere composed of:
o Nitrogen (78%) N2
o Oxygen (21%) 02
o Carbon Dioxide (0.03%) CO2

o Argon and trace gases (0.93%) Ar
= Neon, Xenon, Krypton and Deon
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How Oxygen is produced

Fractional Distillation Ky | ..‘ S
Physical Separation — | .
-NiTrogen Molecular sieve

Semi-Permeable membrane

Electrolysis Oxygen Generation
02 gas Oxygen
bubbles




= Molecular Weight 32
= Colorless, odorless, tasteless

= Slightly heavier than air
o Density of 1.29 g/L | Oagas

KCIOA(s) bubbles
= Nonflammable ’
but supports
combustion

RsCr 220



What happens if we have lack of Oxygen?
|

Hypoxia =2

The carotid body, a cluster of specialized cells
in the carotid artery, detects low oxygen levels
in the blood and alerts the brain.

In response, the brain sends signals {544 - BA60 5 ; N
to the rest of the body to... ' : ' '

0 increase breathing rate and
constrict vessels in the lung

O increase heart rate

Ay ll'q \\\
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O dilate peripheral blood
vessels in arms, legs,
hands, and feet




Loss of Pressure in
Cockpit of Hellios

__ Plane HYPOXIA

& 122 victims few years

i'anos{s Shortness of Breath | Tachyeardia ~  Unconsciousness




Hypoxia-major cause for death of Covi-19 Patients

Critical condition of Overexpression of ACE-2,
patients, requiring the major medium of
intubation and mechanical COVID-19 infection
ventilation

\ / Endothelial damage,

mediated by NF-kB
/v induced inflammation

Secondary infection by
COVID-19, inducing
damage to brains, kidneys,
several other organs ¥~

Factors
associated with
Silent Hypoxia in

COVID-19

Immune cell response
\a through signaling

High mortality rate of immunometabolism
COVID-19 patients pathways

v
Several Inflammatory mediator
release contributing to
“cytokine storm’
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Scheme of phospholipid cell membrane
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...-.Highly Aggressive so-called Reactive Oxygen Species are formed, like
Superoxide radical, hydroxide radical, hydrogen peroxide...that mainly attack
The MEMBRANE of THE CELLS, while damaging it and making it peremable
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Mitochondrial Damage of cell membranes

respiration /02 -
,‘fNADHNADPHommme 63372;7H£J
N Glutathione
=g Hi02  peroxidase

SOD

Euperomde

HO «/Hydroxyl radical
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i DNA injury Membrane JMDAX
4 lipid peromdahon
ey S HNE

Hepatocyte damage 2 T



Apoptosis—> A type of programmed cell Necroptosis is an alternative mode

death in which a series of molecular of regulated cell death mimicking
steps in a cell lead to its death. This is features of apoptosis and
one method the body uses to get rid of necrosis

unneeded or abnormal cells.

Hellum Plasma-Liquid dscharge
'O, H.0; ".‘
‘OH &«
Damage »
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Necroptosis ”



S(Cys) Protein

““methionine

residue of
protein




Major energy production happens in MITOCHONDRIA

Intermembrane Outer Cristae
space membrane

Matrix '
nner <
membrane A o®"

The energy is generated via creating molecules of ATP
In a complex process in which oxygen plays a major
role




Glucose + 36 ADP +36Pi +36H" +60,——» 6CO, +36 ATP + 42 H,0O
Glucose gives 18 times more energy when oxidized

ATP + H, O ———— ADP +Pi + H* +energy AGP=-73kCal/mole

H*

ADP + HPO,

s l ATP

ATP Synthetase

H*

HY

Inter-
membrane Space H*

Different forms of Cytochromes (except
Cytochrome P-450) are involved in the
electron transfer process leading to ATP
synthesis and conversion of O, to H,O

Ht

phosphoanhydride bonds
r 4

W
‘o_r—o— };—o—
(o] (o] O

energy available
for cellular work
and for chemical
synthesis

energy from ATP
sunlight or
from food

& W
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inorganic

phosphate (P;)
ATP : Universal currency for

energy

in living systems

See youtube video ‘cellular respiration ( electron transfer chain)’




free energy per electron (kcal/mole)

25
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NADH H]

\IEI'AD*
\' ubiquinone

NADH t cytochrome ¢
dehydrogenase p
complex H
cytochrome b-c1 '
complex

cytochrome j

oxidase

complex

2H* + 20,

direction of electron flow

Cytochromes a and ag

Cytochromes b and c;

H,O

Inner
Membrane of
Mitochondria/
Gram negative
Bacteria

-400
-300
-200
-100

100
200
300
400
500
600
700
800

redox potential (mV)

Actual structure of ATP synthase

unit (a molecular machine!)

Cytochrome ¢ oxidase with electrons

delivered to complex by soluble cytochrome ¢ (hence the
name)

Cytochrome c reductase



http://en.wikipedia.org/wiki/Cytochrome_c_oxidase
http://en.wikipedia.org/wiki/Cytochrome_c
http://en.wikipedia.org/wiki/Coenzyme_Q_-_cytochrome_c_reductase

Mitochondrial Electron transport Chain
Takes place in inner mitochondrial membranes,
where food is converted to ATP with
Help of Oxygen
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Adenosine Triphosphate — Adenosine Diphosphate + Phosphate
Remember: Energy we get from

| Conversion of food is in a form

b ey 7@ of HEAT!
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Do not forget

\
Protein (globin)




Other Medical gases
(useful and harmful)

Oxygen, Carbon Dioxide, Helium,
Nitrous Oxide, Nitric Oxide, Nitrogen,
Carbon Monoxide

0O2: CO2;: He: NO:; N20O: N2;: CO



CO2

= CO,
= Colorless and Odorless

= Does not support combustion

o Used in fire extinguishers

= More soluble in liquids than oxygen
o Easler transporting in blood then oxygen

« Used to treat hiccups (singulation)

Dissolved
CO2
Peripheral
Cells
Hb Protein-bound

CO, —> Hb-CO,

CO2 —» CO2 — CO2 Hb

- N H* — Hb-H*
7 .

CO, Chemically-

N\ HCOS Hco. modified
B Nabloas
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‘ Helium g S =

= He
= Odorless, tasteless, non-flammable
= Second lightest of gases

= Combined with oxygen (heliox) to reduce
work of breathing with swollen upper airways

Exhalation Inhalation




-----Molar Weight 44 g/mol

“',’Iaughing gasu




1998 Nobel Prize In Medicine

ANaer | Fimbgem

btmmunannltomﬂod”m
<~ il and cardiovascular health that the
1998 Nobel Prize In Medicine
ﬂ was swarded to three American researchen
who discovered how the endothefium
produces nitrk oxide from the amino ackd

L arginine!

‘ Nitric Ox1de

= NO
= |Is nonflammable but supports combustion

= Used experimentally in low concentrations
(ppm) for pulmonary vasodilation

= Recently has had excellent results with
premature babies .., N




Nitrogen

N, Inertgas, most abandoned in the
atmosphere

Used as lab gas (liquid) for freezing tissue
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‘ Carbon Monoxide

Iron atom

0, loaded
in lungs

O, unloaded
in tissues

Heme group
Polypeptide chain
= CO

= Used in Pulmonary Function Lab

Hemoglobin carries .
oxygen and carbon dioxide Carbon monoxide
\ ] binds very tightly

to hemoglobin

Hemoglobin ‘
Red blood cell

Oxygen and carbon dioxide
can no longer be carried

Inhaled carbon
monoxide (CO) .
enters the
bloodstream

Carbon monoxide
leaves the blood
and enters
the tissue

= Very diffusible — used to test how easily gas will pass

through the lung membranes
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TAKE CARE on “TWIN BROTHERS” i.e. EXTREMLY TOXIC GASSES
CO (carbon monoxideO and HCN (hydrocyanide)

Nausea, vomiting,
acidosis, convulsions,
lll']l‘-UﬂSl‘-iUlllEl’]t‘-SS,

DEATH

Cytochrome
oxidase 1

(szen )
How Does Symptoms Langer Exposure
Cyanide Kill? Headache Unconsciousness
Nausea/vomiting Convulsions
Dizziness Respiratory failure
Rapid heart rate Coma
Death
Treatment
Get to fresh air Seek medical care
Rapidly wash Remove clothing
body with soap
and water

Contact Poison Control:

1-800-222-1222

~ ughtCo.



Slobodan Praljak-war criminal convicted in den Hague trial in 2017 drank KCN




Nazzi Marta Gebels had poisoned
Her 6 children in May 1945 in order not to
Fall in hands of Russian




‘ Cyclopropane

= Strictly an anesthesia gas

)

e
~

C

HS

C
2 H
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Ethylene Oxide H,C—CH,

\/

= Used to gas sterilize medical equment

= Useful for equipment that can’t handle high
temperatures or Immersion in water

RsCr 220 42



Containers of O2
always green




Garbon Dioxide

He-0;,

Medical Air

Nitrogen

Nitrous Oxide

0:-He

Oxygen

Vacuum (Suction)

WAGD (EVAC)

USA

Grey

Brown and Gresn

low

Black

Blue

Green and Brown

Green

hite:

Purpke

[ Types of cylinders for holding gasses
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mwn and White

bk and White

bck

hite and Brown

hite

el

urple

T



AGAIN---Be CAREFUL of twin-toxic brothers

EFFECTS OF THE
TOXIC TWINS

CO & HCN

ESUSCITATION
TIONAL BEHAVIOR




ADVE

BEOAE Cricket

SPORT Live text coverage, scores, analysis & fixtures

Germany Arnstein: Carbon
monoXxide killed six teens found in

hut
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Foxs LIVE News Weather Election WakeUp Real MKE Contests More

MILWAUKEE

o 18-year-old, 16-year-old found

0 dead in garage; police

investigate possible CO
oisonin

6:‘ KAHAN 5TB BECTH CnNoPT MArASHWH NPOrFAMA EMMCHMM CEPHHM $MWNIMOBH BEBTB

MAKEOOHHIA

JleBojka noynHana oA, Tpyewe co jarnepoaeH
MOHOKCU/J, - CNuesia Bo NpocTopuja Koja ce
3aTonJiyBaJsia co neyka Ha aApBa (0bHoBeHO)

JeBojka Ha Bo3pacT o4 ABaeceT W egHa rogMmHa nodwvHana of Tpyere HajBepojaTHo co jarnepoa
MOHOKCWJ @ HEej3MHaTa gBaeceT v gBerojvilHa cecTpa ce 3aTpyina o4 mcraTta npuyYdvHa gogeka crivene Bo
nomMoLuHa NpocTopwja o4 HMBHaTa cemMejHa KyKa LUTOo Ce 3aTor/yeasna co nedka Ha gpea. Tparegwnjata ce
cy4Ywrna B4epa BO 4OMHOPEeKaHCKOTO ceno CKygpvH-e BO NepunogoT o4 NonHoK 40 nnagHe.

e e —————




{Onﬁpnena NpUYMHATA 3a CMPTTa Ha

OCVYMTEC MJIA)IHN 34 BpEME Ha
8 Young Teens And been Poisoned by Silvester Night in Bosnia in 2020
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STIPE ROMIC
27.9. 2001, Poidetand, Posulie
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