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Olmuass 35591 Aalgy 0-2051 IS (ye rtsd Lyl cnig ASIY csymd iy 2H+ Sligaly O-2 Ol ) W) lios

cow J) Janisy 71951 § s xS Y1 lyd pazeis @3 .(0) cnzmasT &y
g ezl san J) sl Cadaall Llaaaly a1 A1 il AN Cadeis (02) cnzeaS ¥l cilinir JSa e oL
Sy (peSl Lz sl big ¥l Joo il OH-G gyl ae 2Ll § bl wligy¥l Jo Auaall Ho gyl amss
N Je el s dasll 1ia e Jelanl] 2,8 @2 el s ULl
2H,0 =—= 002 + 4H* + 4e-
rud ) yadl dad ol ymdl olea ¢ (A2 astad! £ LY Addall dalisell sgdl A5G -1

85 (3) Jgnadl s el sl ileasSo S Jdmtl aliseiaals cnzasuia! £ i) e calisell Gdakl aead) ils 2l o3
bl Ll alustaly Aigs 120 5l Gazgptaedl 2 Jiae (e cidgb 3052520 15 10 (5 calzall 3aall iz
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3055 Cms ol e plosialy podl sl GileasSo ST dulsetll o bl Geg el 5Le e zuss 1(3) Jouzd!
bl L alastul 25,85 120 50l g

) Volume Volume Volume Volume Volume | Volume
T Ha (mi) Ha (mi) Ha(ml) | Haml) | Hy(ml
(min) 5V 10V 15V 20V 25V 30V

5 0.6 1.5 4.6 9.5 11.6 139

10 1.2 3 9.2 19 233 27.8

15 1.8 4.5 13.8 285 349 41.7

20 24 6 18.4 38 46.6 50.4

25 3 7.5 23 47.5 48.9

30 3.6 9 27.6 49.4

35 4.2 10.5 32.2

40 4.8 12 36.8

45 5.4 13.5 41.4

50 6 15 46

55 6.6 16.5 50.6

60 7.2 18

65 7.8 19.5

70 8.4 21

75 9 225

80 9.6 24

85 10.2 255

90 10.8 27

95 11.4 285

100 12 30

105 12.6 315

110 13.2 33

115 13.8 345

120 14.4 36

ol i pleianly yoeddl olis (oo (st 7 LY Aidall dalisell syl il -2
(29! 5 pax) o9y L) Jurs (e (cdd 30 U1 5 (y0) calizell Gl aed) w3l (4) Jouzd! o
AN L alkal 2585 120 5l el sl 5LasS S0l bl (a il
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95 0 ol iz plasialy jdl ol GileasSo Sl didtll oo lill iz gyte ! 5Le ez i ga 1(4) Jouzd!
I s ol 22085 120 5L wdss 30

Time Volume Volume Volume Volume Volume Volume
(min) | Hy(m)5V | Hy(ml) 10V | Hy(ml)15V | Hy(ml) 20V | Hy(ml) 25V | H,(ml) 30V

5 0.8 1.2 2.4 31 43 55
10 1.6 24 4.8 6.3 8.6 1
15 24 3.6 7.2 9.4 129 16.5
20 3.2 4.8 9.6 12.6 17.2 22
25 4 6 12 15.7 215 27.5
30 4.8 7.2 14.4 18.9 25.8 33
35 5.6 8.4 16.8 22 301 38.5
40 6.4 9.6 19.2 252 34.4 44
45 7.2 10.8 21.6 28.3 38.7 50
50 8 12 24 315 43

55 8.8 13.2 26.4 34.6 47.3

60 9.6 14.4 28.8 37.8 50

65 10.4 15.6 31.2 409

70 11.2 16.8 336 441

75 12 18 36 47.2

80 12.8 19.2 384 50

85 13.6 204 40.8

90 14.4 21.6 43.2

95 15.2 22.8 45.6

100 16 24 48

105 16.8 252 50

110 17.6 26.4

115 18.4 27.6

120 19.2 28.8

bl ydl gl plasialy @51 ole Jdlrey slade cle wlie (o gyl LY ol Aalusll sl il -3

Mg

eSS Jelmtll o Ll gyl 7 ] Jobae (e (28 30 J)5 (0e) Aalasell dadall syl atls (5) Jguedl g
oaalog (KOH) pguuliod! deuSssuumg (NaCl) pgasgiall sl (e 2ile Jellzag (Control) jlada cle ciliveg ol sl
(P) oM (G) wudlyll (qlad aluseiuly Busls dcbue (o3 S (HCI) elyyslS ]l
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clog yomdl olie Sligad (Oledga Al 5lea) GleasSo S Juladl oo bl (o) cnzmgpied! 5Le mz> zusga :(5) Jouizl!
I =98 30 95 G ol e plaseiwly 2lsg (HCI - KOH - NaCl) 25Las &1 4ile Jull=ag (Distilled water) jlaas

(P) oAl g (G) cdlyall o alutieral (Rele) (oo

Uslall

Volume
Hz(ml)
5V

Volume
H, (ml)
10V

Volume
H, (ml)
15V

Volume
Hz(ml)
20V

Volume
Hz (m|)
25V

Volume
H; (ml)
30V

Control
(Distilled N.d N.d N.d N,d N.d N,d N.d N,d N.d N,d N.d N,d

water)

Control
(Distilled

water)

18 | 92 | 336 | 144 | 50 | 254 | 50 | 358 | 50 46 50 50

+
NaCl /
0.05M

Control
(Distilled

water)

Nd | Nd 1.6 22 3 4.2 7 84 10 94 | 144 | 106

+
KOH /
0.05M

Control
(Distilled
water) + 50 28 50 40 50 45 50 50 50 50 50 50
HCl /
0.05M

N.d : not detectable at level of 1 ml.

209 Aclivally Landall jdl sl 3 ! 8313 as (ol Og3lat Ldg) Linsl cnzmgymiudl Ll Jobas slos

2 ¥ e slexe¥ Blas s by 0585 «dsd 15 11 5 o0 s cliniiein i oud i 53L301 Jime oold el
Jslexll 8intig Ll 8US e auland) Aliosll 355 Y (ST wlgd 15) Jladl sl e 5lall 28US e
gl Sgane 5315 03 ¢ Jlig ¢ (TDS) SO 11 Aal 1Ll 2 Lasy) e Aaglall pnaiess Loty caglieS
S Jalasll 13 .(4) 5 (3) calsuil & Bl 0 it LeS ccnmpetagd) Bem ] § Renlie 30L5 ] 6385
W e crmapiad) gl e e @ilaiy Aanlall Ll e AusleasSIl sloll LY Le Bill Gl gus)
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Abstract

This study aimed to evaluate the production of hydrogen gas via the electrochemical
analysis of seawater and various types of water using multiple electrodes, including
graphite and platinum electrodes, within a Hoffman cell system and using different
electrical voltages (5, 10, 15, 20, 25, and 30 V) at a constant current of 1 A (Ampere) for
two hours. Although, hydrogen production readings were recorded from the electrolyzer
at the seawater desalination plant in Tobruk, Libya, during the chlorine production phase.

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [255]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Several analytical tools and techniques were used to measure the chemical and physical
properties of the solutions under study. The aim was to study the effect of the
concentration of some aqueous solutions on the volume of hydrogen gas produced. The
results showed that the volume of hydrogen gas production generally increases with
increasing electrical voltage. The highest volume of hydrogen production was recorded
using the electrochemical analysis technique, reaching 50.6 ml in 55 minutes at an
electrical voltage of 15 volts in seawater, compared to other aqueous solutions added to
distilled water (DW) individually at a concentration of (0.05 M), namely sodium chloride
(NaCl), potassium hydroxide (KOH), and hydrochloric acid (HCI). This indicates that the
high ionic conductivity of seawater reflects a high hydrogen production. In addition, a
comparison of the hydrogen production rate between laboratory electrochemical analysis
and the chlorine production process at the Tobruk desalination plant showed that the
amount of hydrogen produced increases with increasing both the current (amperes) and
electrical voltage (volts) in both systems in seawater. In conclusion, the results of this
study demonstrate that seawater represents an economical and effective source for
producing hydrogen gas, making it a promising option as a safe and sustainable
alternative energy source that contributes to diversifying sources of income and
supporting economic development in Libya.

Keywords: Electrochemical analysis; hydrogen production; applied potential;
desalination plant; Hoffman cell.
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