'JOURNAL OF
ENGINEERING RESEARCH !

The Journal of Engineering Research is Published by The Engineering Research Center Tripoli, Jamahirya

r %

CONTENTS

1 — Priorities of Engineering Research (in Arabic)

Enginee- ring Research Center.
2 — Recommendations for Environmental Engineering Code in
Jamahiriya — Part 1 (in Arabic) — B. Faris.
3 — Planning for the Next Generation via Arab-Sat — A. Akki.
4 — Engineering Education and Research in the Arab countries

(in Arabic) — S. Baroni.
5 — Towards an Arab Technology (in Arabic)

F. Mattock and A. Tellisi.
6 — Pumping of ground water using Wind Enérgy (in Arabic)

M. Muntasir.
7 — Vibrations of human body

A. Jaidi.
8 — Formulation of the Modified Finite Integral Method

M. Tawil.

) — -Correlation between SPT and undrained shear strength for
a hard clay layer :

M. Atalla.
10 —- Seaweeds A Resource Potential

A. Gallal and B. Faric.




(il
dot e ol o] vl | g0 i}

deb bkl desle §

Ctiels Ly guiall alhl oS Jo Liaglondd Pl 50 s 5 Leulall 838 (o (53!
sl B aoal 1gd Jaxiaa) afy . Glall jaumny Lyl ASeS Lol udi Loy Hanll
- - ‘3373‘)‘);3.:}).);';\2-3

cpanaSY ) ol o3 el luiiel Ggadall sl sl cuds Je Laaslpaall s Lia¥1 8,43 anil
el e LAl AN amay LINE Galsal e S maiaid) 555% waiall (Shasd]
S5 e S Lold L (yseny BT cyiile paiiand (A Ll yull 3538 JaS LS ol sadl
Zoyo cro JS 3 ol il Qa ey cs Lidaly ¢ Loguine pilly Lygudaall Slskl  crangy Y] Q2!
51N a3l 3 Lumplmall el IS Sltie ¥ Gusly 255 ¢ (Slaedl oRoal

0m3L 3 pmapiil) 1S3 Lgeall alghl ¢ patal) (SLasSl cranSY) LaS ) aay 3l
(€ US55 20 Gl yall 558 DA 1 5a0) padl on gandl Sl a0l Gl g s
e LAl Sl LS s 5l gl Solm s 3 £ L) Biasl LS -l e
555 2051 0 sl vl U1 5 s oom BN 2152V sl litie] (ipl i elliSs sadl
. Lol pll

(42 ) dacasiagd! & gansll ddono



SEAWEEDS POLTUTION A RESOURCE POTENTIAL
*
Gallal., A & Fearis, B

‘Introduction:

The rising needs of the world's rapidly increasiﬁg
‘population have been satisfied mostly through the utili-
zation of the natural resources scattered over the earths
‘land (dry) surface. As many of these resources have been
‘exhausfed, attention is being focused towards exploration
and exploitation of the resources in the aquatic bodies
which cover slmost two-thirds of the‘earth's'surface. These
aquatic bodies, including oceans, seas, lakes, rivers and
other wef lands; have unique environmental features, which
if properly managed, will turn these water bodies into

inexhaustible sources of food, raw materials,and energy (1).

Some types of sea weeds are already being used by few
nations (Japan and South-east Asia) as a food source. Other
types of sea weeds are being utilized for production of
"Ajar-Ajar" (1). Also, sea weeds are being used in wood and

paper manufacturing (2).

Sea weeds of the type '"Posidonia oceanica", is an
example of the many sea plants found in warm water coastal
areas of the Mediterranean sea (including Libyan shores) and

in other warm water areas such as California and Australian

shores (1,3).

* o 0] ™
Assistont Prefessers, Civil Zngs. Dept.
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This type‘of sea weeds (Figure 1) grow in shallow waters
up to a depth of 2.0 meters. These weeds are continuously
washed off by waves and currents onto the shores rendering
them silty, polluted and unsuitable for swimhing and industri-

al uses for most of the time of the year.

‘Utilization of sea weeds for production of soil conditi-
oner (in the areas where fertilizers are in short suppiy) and/
or in producing methane should reduce shore pollution and
improve the environment. Also, the products can be used for

more food and energy production.

The Libyan shore which extends about 2000 kilometres
contains huge amounts of sea weeds. This preliminary study
was undertaken to evaluate possible utilization of sea‘weeds

as a s0il conditioner and as a source of energy.

2. Purpose and Scovpe:

2.1 Purpose: The purpose of this paper is to evaluate the-
potential of utilizing sea weeds as an additive to
domestic solid waste compost to increase its organic

fraction and as a source of energy and organic matter.

25 Scope: In this study, a bench scale compost system,
| and a bench scale digester system were used. The
experiments were carried out using shredded sea weeds
for more than one hundred fifty days. The operations

of the laboratory scale systems were assessed by
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Posidonia oceanica: A, habitat x0.5; B, sea ball x 0.5; C, bisexual flower x3: D,
stamen x 6 E, gynoccium x 6.

Figure 1. The (ype of sea-weed feund en Libyurn sheres (3)
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ﬁeasuring the‘variation of pH, chemical oxygen demand
(COP), volatile solids, electrical conductivity (EC)
and gas volume from the anaerobic digesters. Observa-
fions of predominating microbial species in ahaerobic
systems, calor changes and odor in the aerobic compost

system were also made.

32, - Experimental Apvaratus and Operating Procedures:

3.1 Compost System: The experimental apparatus used in the

bench scale compost system is shown in (Figure 2). The
‘plastic reactor was filled with seaweeds to about two
thirds of its depth. Seaweeds formed as a heap inside
the reactor. The heap was aerated daily for a period,
of eighteen hours using a small compreésor. Air was
diffused through the heap throﬁgh openings along a |
manifold. A drain was also provided in the reactor

so that water produced as a result of moisture addition

and composting can be disposed of readily.

The compost was inspected daily and mixed:manually to
ensure uniform environmental conditions throughout the

composting material.

No attempt was made to control the temperature or humi-
dity of the compost. Temperature of the compost was
measured periodically. Moisture content and pH were

also monitored regularly.

(46 ) dausirgll & gl dla



Figure 2, Bench Scale Compost System Showing; Sea Weeds

Heap, Reactor & Air Compressor.
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B2 Anaerobic Digestion System: The experimental apparatus

" used in the bench-scale anaerobic digestion system is
shovn in (Figure 3). Three four-liter glass bottles

(reactors) were seeded with cow dung.

The first reactor contained 100 milliliter (100 cm)
seed diluted with tap water to four liters and thus

' used as control. The second and third reactors contain-
ed 100 and 200 ml. respectively,of seed along with 500
grams of sea weeds each. All three reactors were placed
in a temperature controlled reactor which is maintained
at 37°C. The gas produced was collected in one litre
inverted beakers which were emptied as they became

filled with the gas produced. The contents of the

digesters were not mixed.

s Discussion and_Conclusions:

L.,1  Sea weeds hold a promise as a resource with many

potential beneficial uses.

.2 Sea weeds are not as hard to decompose and biodegrade

L]

S

as paper in municipal solid waste, with carbon, nitro-
gen, phosphores (C:W:p) ratios of (45, 1.5, 0.03)

compared with for paper (L0, 0.03, 0.1).(4).

4.3 sea weeds are anaerobically biodegradable with poten-

tial pas production of 002 m3 of gas for each one

kilogram of 10% moisture sea weeds.,
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Figure 3.

Rench scale anaerobic digestion system ;

Showing, temperature control at the top,
water filled tank; and from right teo left
in side the tank; control, 100 ml seeded,

and 200 ml seeded digestor bottles
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L.4 Many nations specially around the Mediterranian sea have
1imited land for cultivation, most of it being sandy soil.
Adding sea-weeds compost will increase the value of solid
waste compost, improve the soil condition and reduce the

need for chemical fertilizers (5).

4.5 Energy can be extracted from anaerobic biological degra-
dation of sea weeds with the stabilized material can be
used as soil conditioner. Possible method of energy
extract is by Pyrolysis and heat treatment which will‘

produce more energy with no soil conditioner end product

L]
-

(7). Energy production can also be increased if a source
of H? is provided for methane bacteria to convert all

carbon dioxide to methane according to the eguation:

7 Pacteria
co, + K, - CHy + Hy0 (6).

.6 The potential for use of sea weeds in animal feed, card-
board, wood, paper, etc., should be investigated along
with coordinated efforts to ensure useful research”fgr

‘all involved.

L.7 Sea weed characteristics: Results of the sea weed chara-
cterization study are summarized in Table 1. NO attempt
‘was made to determine the BOD of sea weed as Very long
period of jncubation will be required before any biolo-
gical degradation occurs. As the goal of the experiment
was to determine the viodegradability and nutrient valué

of sea weeds, COD and nitrogen were determined. The

high COD value and the high volatile fraction are
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4.8

indications of the organic nature of sea weeds which
are composed mostly of cellulose. The (C.N.,P) of sea

weeds was 45, 1.3, 0.03.(7).

Compost Study: Sea weed amenability to biodegradation
was demonstrated in both the compost and anaerobic

digestion studies.

Biodegradabildty of sea weeds as a result of compost-
ing was demonstrated by the noticeable increase in the
cpmpost temperature, the misty odor resulting from gas
released as a by-product of composting, and by the
reduction in the amount of organic (volatile) solids

observed along the course of the compost study.

A summary of the compost study results is presented
in Table 2. The decrease in COD value is also an
indication of seaweed decomposition. The C:N ratio

increased throﬁghout the course of the experiment.

‘The volatile solids (VS) fraction decreased.

i
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Table 1 : Average Operational Data of Sea Weeds Study

Date ' sample Source pH  COD N Volatile
mg/1 %  Solids
. L/2/87 Untreated 7.1 4760 - 0.1 60.5
- 24/3/87 Compost aerobic - L4432 - 56.5
Anaerobic 6.8 3976 - 59.2
digester I
Anaerobic 6.7 3816 - 58.1
digester II
16/7/87 Compost - 3960 0,095 53.9
Anaerobic 6.7 3716 0.06 46.4
digester 1 . ‘
Anaerobic 6.6 2960 0.09  45.7

digester II
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Table 2: Sea-Weeds Gas Production (at 37°C no pH control)

Days Accumulated Gas Production (ml)
from Control Exp. 1 Exp. 2
start Container With Container With
100 ml ‘Seed 200 ml Seed
*
O‘
11 200 800 1000
20 4,00 1450 1850
24 450 2250 2350
.31 ‘600 3100 3850
38 800 4100 4850
L6 900 5100 5250
* H*
L83 1000 5750 6400
60 1200 6750 7200
76 1400 7620 8050
102 2000 8670 3950
159 2100 9120 - 9470

At start, control was very active.

¥* ¥
A sample was taken for analysis and

200 grams of sea weeds were added.
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