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Design and Implementation of Two
Circuits Using Arduino Microprocessor
and Atmega32 Microprocessor and
Infrared and Infrared Sensors to
Measure Heart Rate, Blood Oxygen
Saturation and Body Temperature

Abstract

In this paper, an infrared detection mechanism of heart rate and
oxygenation rate was investigated by designing and implementing
two different systems, the first one depends on the IR receiver
sensor to measure the heart rate using an Arduino microprocessor,
the infrared light is sent to the fingertip and resulting wave-
throughout expansion and contraction of the capillaries- is picked
while these waves are corresponding to changing the absorption
rates of the transmitted infrared radiation, and the resulting data
were processed by Arduino which analyzes the signal and
amplificates it. As soon as the code has been written within the
Arduino environment. The second system has been done using
Atmega32, two infrared and red transmitters and a detector for
these radiations were set up on the opposite side of the finger to
obtain the corresponding PPG (photoplethysmography) signals that
are used to estimate blood oxygen saturation (SPO,)by comparing
the absorption properties of the two different lights (red and near
infrared) and measuring heart rate and temperature, the control
software was written in C language through Code Vision AVR
environment.

In both systems, the resulting values were displayed on the LCD
character and the sound and light alarm were involved.

Key words: Heart rate, blood oxygen saturation, and infrared
radiation.
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The effect of annealing temperatures and nitric acid on the
properties of nano magnesium oxide thin films prepared by
sol-gel method
Madlen abumadian(!),Dr:lbrahim al-ghoraibi®),Dr:Madyan amer®

MgO nano thin films were deposited on glass substrates by sol-
gel method and deposited on glass substrates using dip—coating
apparatus. The MgO precursors were prepared by using
magnesium acetate dehydrate and nitric acid have been dissolved
in ethanol in a ratio of (1:1). The as—deposited films were per-
heated at 100°C for 10 minutes and annealed at various
temperatures 400°C 500°C and 600°C in air atmosphere for 3h.
In the present work, the effect of nitric acid addition (pH of
dipping  solution) and annealing temperatures on the
morphological, structural and optical properties of MgO films were
studied. The deposited films were characterized using atomic force
microscope (AFM), energy dispersive x—ray spectroscopy (EDX),
X-ray diffraction (XRD), UV-Vis spectrophotometer at wavelength
ranged from 200 to 800 nm and FTIR. AFM showed that the
nanoparticles forming on the films after annealing and addition of
nitric acid were spherical in shape with homogeneous dimensional
distribution and the mean diameter decreases to reaches to 50nm
and the energy gap values were varied from (4.3 eV) to (5.4 eV).
The XRD results of MgO nanoparticles indicated the cubic
structure with the crystallite size of 14 nm. Also spectroscopy
(FTIR) showed that the prominent peak at (425 Cm_l) wavelength
is specific to Mg-O vibration. The present study nominates MgO
flms to become a promising candidate as insulating layer
improves the efficiency for solar cell as well as biological
sensors.

Key Words: Nanoparticles magnesium oxide (MgO-NPs), Thin
films, Sol-Gel method, Atomic Force Microscopy (AFM), X-ray
diffraction (XRD),energy dispersive X-ray spectroscopy (EDX),
UV-Vis spectrophotometer, Fourier  Transform Infrared
Spectroscopy (FTIR).
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Spectral estimates for the Heisenberg
Laplacian

Abstract

In this work we introduce the Heisenberg group which is the most
well known example from the realm of nilpotent Lie groups, and
plays an important role in several branches of mathematics, such as
representation theory, partial differential equations and number
theory... It also offers the greatest opportunity for generalizing the
remarkable results of Euclidean harmonic analysis. We also study
Riesz means of the eigenvalues of the Heisenberg Laplacian subject
to Dirichlet boundary conditions on bounded domains of the first
Heisenberg group H. we obtain an inequality with a sharp leading
term and an additional lower order term.

Key Words:

Heisenberg group, Heisenberg Laplacian, Riesz means,
eigenvalues, Carnot_Carathéodary metric.
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Tr(A(Q) — 1)_ < |9—|,13

4R(0)8
25 ||D(2)%r®

eVl 9632k —1) =5 apll e\da_u.ub UA.N\ g_q)bl\ 8 Jalall Gl

22 j (- &2k — 1), £:d8 = Z(Zk o j S 5),ds

2/13
- 24

-2 J RZ(A ~161@k - D), I51dg; (3:33)

) L) JeSy L 1

95



B 5 G jiisal Aiulal) ) 081

&bl
s & w5 5 e ) 2019 cAadls (g «sla (s cann ) anal ) [1]
L g el Aaals s Lgilinlas

Aailad s ¢ i p 8y o (Bl pOLY S50 2020 Aeds e [2]

.10.26389/AJSRP.S181019¢asy) 1 5 o slall 4y jall Alnall Asilall
[3] CELEBI. R, and DRICKS. K, and JORDAN. M, 2015 The
Heisenberg Group And Uncertainty Principle In Mathematical
Physics. Ottawa, 24p, 8-15, 19-20.
[4] Nezza. E, and Palatucci. G, and Valdinoci, E, 2012_
Hitchhiker's guide to the fractional Sobolev spaces. Bull. Sci. Math.
136. No. 5, 521-573.
[5] Frank. R, and Geisinger. L, 2011 Two-term spectral
asymptotics for the Dirichlet Laplacian on a bounded domain
Mathematical results in quantum physics. World Sci. Publ.,
Hackensack, NJ, pp, 138-147.
[6] Folland. G, 1973 _ A fundamental solution for a subelliptic
operator. Bull. Amer. Math. Soc. 79, 373-376.
[7] Hansson. A, and Laptev. A, 2008 _ sharp spectral inequalities
for the Heisenberg Laplacian, Groups and analysis. London Math.
Soc. Lecture Note Ser., vol. 354, Cambridge Univ, 100-115.
[8] HOrmander. L, 1967 _ Hypoellptic Second Order Differential
Equations. Acta Math.119,147-171.
[9] KISIL. V, 2016 _ The Heisenberg Group In Mathematics And
Physics. University of Leeds, England, 103p
[10] Krantz. S, 2009 _ Explorations In Harmonic Analysis With
Applications To Complex Function Theory And The Heisenberg
Group. Bickhduser Boston Inc, Boston, Ma, 245-260,292-295.
[11] Monti. R, 2000 _ some properties of Carnot- Carathéodary
balls in the Heisenberg group. Atti Accad. Naz. Lincei Cl. Sci. no.
3, 155-167.
[12] Rohleder. J, 2019  Inequalities between Neumann and
Dirichlet eigenvalues of Schodinger operators. Department of
Mathematics, Stockholm Univ, 1-4.
[13] Ruszkowski. B, 2017 _ Spectral and Hardy inequalities for the
Heisenberg Laplacian. Stuttgart Univ, 30-41.

96



Cagld cpaly 30 Al a3 T Addl g 2021 ale 21 amdl 43 Al ) daaly Ay

[14] THANGAVELU. S, 1998 Harmonic Analysis On The
Heisenberg Group. Birkhauser, Boston, 191, 1- 7.

97



B 5 G jiisal Aiulal) ) 081

98



Cuof gl d gl ae glia Joshll ol 2021 ale 22 3l 43 Aaall oyl dasly Axa

Jilshlly ansiai ailjo g4 585l 09l goani
Iyt yilly Saagigog yall jaonl driplll
s shall Lslal bl dda i yldos

Py 08 1guilp 5 Pasih s jglaag iighall o)l

:padlal)

g sisas Sl Games S Jlarinl e lasi Ginsl Gl Giilyh Al &
daill (amens Jiliall (g3 e (& awall a)adll il TPH Gligglly CA
GlisSe o Jalailly dplaalls dasally 4821 Cam o Afgdian Cusps Agldie Gy
Bl s Legd Ofiiphll AS o o Legliamdl LAY leiplie Casi @ call
sl Gulll Aapla of i) celal L0.999 add) Lli )Y Jeles oIS 5 daualls
OSITPH alasinly sl (el &y (e e U dpulua ST CA ladiiuly
Gl oy Sl oS @S ag0ny lye EDE J8 e (iS a50a 4l CA (i<
oo oaial 30 saie Al CA (il Lpulua Jully JTPH (il (1
Lila coa oosalall apd) e oy CA CallKl dadla Carali L amall o)l
Al dsylall o Y Uha g Lol A saed Caial s Agld e TPH Cadlsll

Argial e 3 il aysill el Ll ST TPH (i<l Jlasiuly

eclug figag SN mas e liginill eduisl Ldah ik 8l o pedl) 2 lidal] CilalS)
S A 8] ecligile B =702 Sl S ne A -504
gl S5 =663 il

Ay g — (il Aaaly — sl A8 — ¢ L) audd (Lsieale) e bl Al
Ao — (Biad draly — astall A0S —p Lol acd 3l 2
99




O s ) 9 el g 5 90 9 81 aand A sll) (331 plally A gl 3a (g 2l o) gl (Gl
iy yhat) LISY geiliisl) 483 45 Jlia g

determination of formaldehyde in its
mixtures by colorimetric methods of
chromotropic acid and tryptophan and
comparing the accuracy for both
methods

S. Altaweel !, M. Abdulwahed ?, F. karabet ?,

Abstract

Two colorimetric methods to determinate the formaldehyde in its
mixtures have been developed based on using the reagents of
chromotropic acid (CA) and tryptophan (TPH) were optimized to
determine  formaldehyde in mixtures containing variant
composition of methanol and formic acid. Methods were
characterized by their precision, accuracy, linearity and interference
of mixture ingredients. The two methods were then compared to
choose the best of them. It was found that both methods had the
same accuracy and precision and had a linear correlation coefficient
of 0.999. The results showed that the colorimetric method using CA
is about three times more sensitive than the colorimetric method
using TPH, but the CA reagent has three times lower qualitative
detection limits LOD and six times less limits of quantification
LOQ than TPH detector. The shelf life of CA reagent decreased
from the third day, while TPH reagent maintained good stability for
six days. We have concluded that the calorimetric method using
TPH is more suitable for the determination of formaldehyde in its
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"Master student, Chemistry Department — Faculty of sciences — Damascus University,
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Key words: Formaldehyde, spectrophotometric  methods,
tryptophan, chromotropic acid, 4,5- dihydroxynaphthalene 2,7-
disulfonic acid. 1,8-dihydroxynaphthalene 3,6- disulfonic acid
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ebel palaial 53 S5 CSe DN sl 4yl 3l Sl Gaes e
Alilly Al geudly 482) Cun (ye ddgylall o3 G [ 95 8 ] cudily 575 nm aie
Algiall 3wl aysil) ) gl sl Jiud) e Calsddl NASH Cadls e
sl apsilly Qg Gy daalad) Jelill o oSy ppall clelal

(2) a4 sl

(l.?U(.}H COiDH COOH COOH
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Synthesis and characterization one of

a Stenhouse Salts from furfural

Abstract

The interaction of furfural with 2—-amino—phenol was studied to
prepare a Stenhouse salt, known as one of Schiff's bases. The
reaction was carried out in a homogeneous acid catalyst in two
stages, where the furfural ring was opened in the first stage with
use of perchloric acid and then two moles of 2—-amino phenol
catalyzed with hydrochloric acid in the second stage, the reaction
in the presence of the acid catalyst gave a good performance of
81%. The resulting compound was purified by washing with an
bases solvent and ensuring its purity with TLC. finally, the
chemical structure was determined wusing the available
spectroscopic methods: *C-NMR, 'H-NMR, FT-IR.

Key words: Stenhouse salt, Furfural, disperse dye, Dye Based Schiff.
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0.1mgr &8y LS gl -

Aoalal sl (e degena -

sdandicall Agal) —1.2
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Chemical Formy 4siad) 45 3
furan-2-carbaldehyde | CsH,O sigma aldrj 999
2-aminophenol CeH7N Fluka 989
methanol CH3OH sigma aldrj 99¢
Dimethyl sulfoxide (CH3),| Merck 99.
Perchloric acid HCIO,4| sigma aldr| 709
Hydrochloric acid HCI | sigma aldr| 379
n-Hexane CeH14 | sigma aldr] 99.
Ethyl acetate C4HgO Fluka 99.
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tdand) 43y, -3.3
Bl:(SHOH) ¢ lua jwaai -3.3.1

o JsY) andll wdaline SDaay Bieae 100 M daw Ll 5 auagy
gr « 0.01 mol) « Jsitise 9.00ml) Jsidll sinal =2 3 Jsilisall Jslaall
= ol (9.00 ml ¢ 70%) lysls ) pmea caleay &5 (1.091
saal eyl haind we Jelitll myhe ol aleaY) Slai) dags eial) oyl
5C° 02 mba Anp G Jolaal b sl Bl dag b Aol Causs
e Lty aad ddanlyy (10.096 gr ¢ 0.01 mol) Jlysdysall Caliay @Iy 2ays
) sitiall Jolaall o S andll Cilimy & 438 30 sadd @lpatll )il
G (sl sl =2 ( 1.091 gr « 0.01 mol) ¢ Jstie 9.00ml
jad aiy ¢ uilaia oaea J6aS (37 % 10 M) eldl ol Goea (g5ing
33 Jelél) e gy Alld day  ali alea A 4883 45 sad Jeldll it
e bae dusty 5 i anly JS8d (5 €% (5) B)ba dapn S deln 24
Ol Flea)l seal Gy o Jeanidh Blia Soa an Ciiag & ki) oWl
TLC dad)ll dadall Wihegiles € daulsy el bl sy (e B
33y O OLSl elaiy Ja¥) A (8:2) G e dles aladilly

160-162 °C  Syall jlead) da )25 %81 malil
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zgili =-— @ R;=0.74
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- el Lles 32y iial) alEgilag S 3(1) Jei
(A8l ililt) .4
S Ayl & syl dila xid Jeld o WIULLI(SHOH) ¢ luall jumsi &
Jsud) sisel =2 (e Oilse aa ol & ey ) lslSopul) aes aladinly

NH,

HO,
et )
45 min. R.T &/\/\/\N Cl_
H H
OH
SHOH .&L)m.“ Jmaad Jeldd (1) Jalaia

il Juas haly (TLL.C m)x\ daylal) mﬁytws Aasinly Jeliill Ly o
(PC-NMR, 'H-NMR,FT- IR,) duliall 4idall ilkally SHOH

18 pal Lalaia¥) cllae juasnddl CSpall elpeall ciad 2281 e
ielly Al el Loyl (e JS Lalaial Lo Yy 4 Seall idagll il
(2= Jsasdl ¢ 2 Jall) (dpkaalls dslall)
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NH
bend bend
EE‘IIZIII 31]:']: 2'IIII I 1IIIIIIJ I 400
Wavenumber [cm-1]
"SHOH' J ¢ paal) ciat dady) sk :(2) JS&
" SHOH" J ¢ypaal) cial 5 Ay ik J.\.u.h d‘g.\a
Q\@/\%\%\ /@

O-H | O-H 5a30

Aliphatic aromatic N-H Cc=C O-H N-H - ‘fAJ.S
bend bend bend 4:“:‘&5”
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1447 1311 1536 1608 3426 3291 (adlgal)
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Haill aliaial o lal il ¢ Lually Jlyshyll e S

i Alia e Laad LS

dall dic 2maN) Bye) Osisn abaids 1685 Cm™! i@l xe Al S
S dle (3291 Cm™' 53426 Cm™') xie aaa Galaidl el Cm'2834
Jin e ANy gl e N-H o 4V 850l sl kg jael) 35030
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LA-54.2.fid

5 ] 3 = @
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ekl 2L | B3 el | el ZLSNI | B3 &)

ppm Ol ppm 58
144.51 10 144.93 1
59.93 11 120.15 2
132.15 12 111.35 3
116.93 13 114.31 4
114.02 14 117.14 5
99.99 15 137.01 6
119.90 16 162.07 7
136.37 17 126.67 8
65.08 9

Alazinly Jaws GAPSHOH' 1 TH-NMR g5l (gssill cpilall Cianda Ll

LIV ligig ) ) dalal dyylaed) A8ad) Ciligig y dsas Cm ¢ siuall DMSO
(5-08a) Ca¥ls JanS g uell o SIS el ailall Ayilal) Aluld) b
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LA-54.1.fid )
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| [\ TS ere——— | [ 4

OH H H OH OH
E F B E
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I\II\ '\:)\ # #
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