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AN EFFICIENT SYNTHESIS OF B-(3-QUINOLINYL)-a-ALANINE

Stefan Holger Ohlinger

Free University of Berlin, Faculty of Biology, Biochemistry, Chemistry and Pharmacy,
Department of Organic Chemistry, Takustrasse 3, D-14195 Berlin, Germany

ABSTRACT:

A convenient synthesis for f~(3-quinolinyl)-a-alanine (4) is presented.
Condensation of 2-chloro-3-chloromethylquinoline (5) with diethyl acetamidomalonate
(2) ogave high vyield of diethyl 2-acetylamino-2-(2-chloro-3-quinolinylmethyl)-
propanedionate (6), which was dehalogenated in the presence of ammonium formate and
palladium/charcoal. Diethyl 2-acetamido-2-(3-quinolinylmethyl)-malonate (3) was easily
converted to the amino acid. The condensation reaction between 2 and 6 is also useful for
the construction of (1H)-2,3-dihydropyrrolo[2,3-b]quinoline-2,2-bis(carboxylic acid) and
pyrrolo[2,3-b]quinoline-2-carboxylic acid derivatives.

KEYWORDS: reductive dehalogenation; unnatural amino acid; -(3-quinolinyl)-a-
alanine; pyrrolo[2,3-b]quinoline-2-carboxylic acid skeleton

RESUMO:

Uma sintese eficaz para p(3-quinolinil)-a-alanina (4) é apresentada. A
condensacdo de 2-cloro-3-clorometilquinolina (5) com dietilacetamido malonato (2)
levou a um rendimento alto de dietil 2-acetilamino-2-(2-cloro-3-quinolinilmetil)-
propanodionato (6), que foi sujeito a dehalogenacéo na presenca de Pd/C. O dietil 2-
acetamido-2-(3-quinolinilmetil)-malonato (3) foi facilmente convertido no amino acido.
A reacdo de condensacdo entre 2 e 6 é também Util para a sintese de (1H)-2,3-
dihidropirolo[2,3-b]quinolina-2,2-bis(acido carboxilico) e derivados de
pirolo[2,3-b]quinolina-2-acido carboxilico.

PALAVRAS CHAVES: dehalogenacéo redutiva; amino &cido nao-natural; 3-3-(5-
quinolinil)-a-alanina; esqueleto de pirolo[2,3-b]quinolina-2-acido carboxilico

Email: steven@chemie.fu-berlin.de
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INTRODUCTION

The use of 3-(3-quinolinyl)-alanine (4), a rare unnatural amino acid is limited due
to difficulties in access. Folkers et al. prepared the title compound in the synthesis of
highly active peptides as Luteinising Hormone Releasing Hormone (LHRH) antagonists,
as drug carriers and also of peptides with activity on central nerve system.*™
In other reports the influence on tryptophan biosynthesis or chorismate mutase has been
studied.”” It has also been applied as a replacement of tryptophan in structure-activity
studies of brain/gut peptide like Acetyl-cholecystokinin-heptapeptide (Ac-CCK-7)
analogues.®°

The amino acid was first prepared by Dyer and Yokoyama.'® Improvements were
achieved by using the azlactone approach,** which is still useful for preparing
enantiopure 4. Condensation of 3-chloromethylquinoline (1) with diethyl
acetamidomalonate (2) leads to diethyl 2-acetylamino-2-(3-quinolinylmethyl)-
propanedionate (3).* ** Enantioselective synthesis of 4 or its derivatives was achieved,®°
adapting the Evans oxazolidine auxiliary method. Other enantioselective approaches to
derivatives of 4 make use of enzymatic resolution,* 2 or asymmetric catalytic
hydrogenation of the corresponding enamines.**** Al these approaches suffer from
limited availability of 3-substituted quinolinyl derivatives needed as precursors.

In the synthesis of 4 mentioned above,* ** difficulties in separation of 2 and 3
were noticed because of similar polarities. The condensation product 3 on crystallization
was always accompanied by unreacted 2. A high-purity 3 could be produced only by
multiple crystallization and careful chromatographic purification.

RESULTS AND DISCUSSION

The synthesis of 4 presented here combines the acetamidomalonate process with
reductive dehalogenation of 2-chloro-3-quinoline derivatives. The condensation of 2 and
3-chloromethyl-2-chloroquinoline (5) proceeded smoothly in DMF as solvent and sodium
hydride as base.® Sufficient pure product 6 was isolated after one crystallization;
separation of 2 and diethyl 2-acetylamino-2-(2-chloro-3-quinolinylmethyl)-
propanedionate (6), contained in the mother liquors, is simplified by greater differences
in polarity as compared to the original setup.*** 6 was obtained in reproducible yields
greater than 85 %."°

Initially, efforts to condense 5 with 2 in the presence of sodium ethylate and
ethanol as solvent not only resulted in incomplete reaction and markedly lower yield of
the desired product, but also gave side products arising from intramolecular cyclization,
such as diethyl N-acetyl-(1H)-2,3-dihydropyrrolo[2,3-b]quinoline-2,2-biscarboxylate (7)
and ethyl pyrrolo[2,3-b]quinoline-2-carboxylate (8). Slight modifications of the reaction
conditions gave access to 8 in higher yield.
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Scheme: Synthetic pathway to B-(3-quinolinyl)-a-alanine

5 as precursor could easily be obtained by a procedure first developed by Meth-
Cohn et al.**° or by side-chain chlorination of 2-chloro-3-methylquinoline.?® Calvin et
al. have presented a procedure for preparation of 5 from 3-chloro-N-
phenylpropanamide.*

6 was dehalogenated using ammonium formate and palladium/charcoal in
refluxing ethanol to produce 3 in near quantitative yield. Treatment of 3 with refluxing 25
% HCI gave 4-HCI after removal of excess HCI in vacuum. 4 was liberated by adding
ammonium hydroxide solution to a cooled solution of 4-HCI in water. The N-Boc- and
N-Fmoc derivatives of 4 were prepared by standard procedures.

When 6 was subjected to decarbethoxylation in refluxing HCI, complete
conversion to 2-amino-3-(2(1H)-quinolinone-3-yl)-propanoic acid (9) was achieved,

WhICh is closely related to the 4-substituted quinolinone anti-ulcer drug “Rebamipide”.?*

EXPERIMENTAL

'H NMR and **C{*"H} NMR spectra were recorded on Bruker AM-400 instrument.
Chemical shifts are in ppm relative to tetramethylsilane as internal standard at 0.0 ppm
(*H NMR) or relative to shifts of deuterated solvents (**C NMR) according to literature
values (CDCl3; middle resonance at 77.0 ppm). Melting points of organic compounds
were determined on Bichi B-540 apparatus.

Compound 3: mp. 124-125 °C (from EtOAc-hexanes). *H NMR (400 MHz,
CDCls, 8): 8.60 (1H, d), 8.03 (1H, dd), 7.83 (1H, d), 7.65-7.75 (2H, m), 7.55 (1H, m),
6.60 (1H, s, NH), 4.35 (4H, q, J = 7.5 Hz), 3.89 (2H, ), 2.10 (3H, s), 1.35 (6H, 1, J = 7.5
Hz). *C NMR (100 MHz, CDCls, 8): 169.7, 167.4, 152.1, 147.6, 136.8, 129.6, 129.5,
128.5, 128.0, 127.6, 127.1, 67.4, 63.2, 35.5, 23.3, 14.3.
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Compound 6: mp. 152-153 °C (from EtOAc-hexanes). *H NMR (400 MHz,
CDCls, §): 8.00 (1H, d), 7.90 (1H, s), 7.75 (2H, dd), 7.55 (1H, dd), 6.62 (1H, s, NH),
4.45-4.25 (4H, m), 4.00 (2H, s), 2.05, (3H, s), 1.30 (6H, t). *C NMR (100 MHz, CDCl5,
d): 169.8, 167.5, 151.4, 147.0, 140.8, 130.7, 128.3, 127.8, 127.4, 127.3, 127.2, 66.4, 63.0,
35.2,23.1, 14.1.

Compound 7: yellow oil. *H-NMR (400 MHz, CDCls, 8): 7.90 (1H, d), 7.83 (1H,
s), 7.68 (1H, d), 7.60 (1H, dd), 7.40 (1H, dd), 4.25 (4H, q), 3.70 (2H, s), 2.98, (3H, s),
1.30 (6H, t). B3C-NMR (100 MHz, CDCl3, 8): 170.8, 168.2, 154.2, 146.8, 132.5, 129.6,
128.3, 127.6, 125.7, 125.4, 122.7, 72.2, 62.7, 36.1, 25.8, 14.2.

Compound 8: mp. 173-174 °C (from EtOAc). *H NMR (400 MHz, CDCls, §):
10.63 (1H, s, NH), 8.55 (1H, s), 8.20 (1H, m), 7.95 (1H, m), 7.70 (1H, m), 7.45 (1H, m),
7.35 (1H, s), 4.45 (2H, q), 1.35 (3H, t). *C NMR (100 MHz, CDCls, 8): 161.6, 150.4,
147.3,132.1, 131.1, 129.2, 128.8, 128.2, 125.2, 123.6, 121.6, 106.9, 61.7, 14.4.

Compound 9-hydrochloride: 270-272 °C decomp. *H NMR (400 MHz, dmso-
d6, 5): 11.95 (1H, s), 8.50 (3H, br. s, NH), 7.85 (1H, s), 7.60 (1H, m), 5.50 (1H, m), 7.40
(1H, m), 7.15 (1H, m), 4.25 (1H, m), 3.0 - 3.1 (2H, m). **C NMR (100 MHz, dmso-d6,
d): 170.8, 163.0, 140.3, 139.0, 130.6, 128.2, 127.8, 122.6, 119.9, 115.5, 51.6, 32.7.

The results of elemental analysis of the new synthesized compounds 3, 6, 8 were in
agreement with calculated values.
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ENVIRONMENTAL POLLUTION RESULTING FROM OLIVE
OIL PRODUCTION IN PALESTINE

Awni Khatib, Fathi Aqra* and Nader Yaghi
Department of Chemistry,

Faculty of Science and Technology,

Hebron University, P.O. Box 40,

Hebron, West Bank, PALESTINE
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Basam Al-Hayek and Mohammed Mosa
Royal Scientific Society,

P.O. Box 1438, Al-Jubaiha 11941,
Amman, JORDAN

ABSTRACT

The level of environmental impact of olive oil production in Palestine was evaluated by
measuring the parameters: pH, chemical oxygen demand (COD), biochemical oxygen
demand (BOD), total suspended solids (TSS), total dissolved solids (TDS), concentration of
Jat, oil, and grease (FOG), phenols, electric conductivity (EC) total phosphorus (T-P) and
total Kjeldahl nitrogen (TKN, and compared with the Jordanian standard values. The results
show that the value of these parameters are too high. A local survey has also been conducted
by designing a questionnaire that covers oil production yield, water consumptions in olive
washing and in oil recovery, wastewater generation relative to olive processed and oil
generated, and solid waste product. The data were collected from 92 local olive oil mills,
which were analyzed and organized according to the investigated parameters, and
categorized according to local selected areas in the West Bank such as Hebron (South),
Nablus (Center) and Jenine (North).

* Author to whom all correspondence should be directed, e-mail: fathiagra2009@hotmail.com
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Olive Oil Production in Palestine: .

The results revealed local variations in oil yield and solid waste product due to variations in
the type of olive produced. The olives from the South ware found to contain larger solid
content than those from the North, resulting in lower oil yield The overall results indicated
that the average oil yield was 23.7%, the solid waste product was 40,0% while the remaining
balance was the water content (36.7%) in the olive fruit. A representative value at 1.7 m’/ton
Jor wastewater generation was found to be high compared to similar values in other places of
the world. This requires a criterious review of the technology and operation of olive mills in
Palestine. The characteristics of OMW were found to violate the standards for OMW and this
requires the attention of authorities.

KEY WORDS: Olives, Olive oil, Oil yield, Solid waste, Water Consumption,
Wastewater, COD, BOD, TDS, TSS, OMW

RESUMO:

O impacto da produgdo de oleo de oliveira na Palestina foi avaliado medindo pardmetros
tais como pH, demanda quimica de oxigénio (DQQO), demanda bioguimica de oxigénio (DBO,
total de solidos em suspensdo (TSS), total de sélidos dissolvidos (TSD), concentragdo de dleo
e gorduras, fendis, condutividade elétrica, total de fosforo; total de nitrogénio (Kjeldahl) e
comparando com valores padrdo do Reino da Jorddnia. Os dados experimentais foram
coletados em 92 locais diferentes nas regioes de Hebron (Sul), Nablus (Centro) e Jenine
(Norte). Os resultados experimentais mostraram um rendimento médio de azeite de 23,7% e
dejetos solidos de 40,0%. O contetido de dgua das azeitonas foi de 36,7%. O valor de 1, 7
/ton de dgua residual pode ser considerado alto quando comparado com outros lugares do
mundo e sugere uma avaliagdo da tecnologia usada na produgdo do azeite de oliva.

PALAVRAS-CHAVE: Azeitonas, Azeite de oliveira, Rendimento de azeite, Dejetos
solidos, Consumo de agua, DQO, DBO, TSS, TSD.

INTRODUCTION

Olive oil extraction is one of the most traditional food industries in the Mediterranean region.
In addition to olive oil, this industry produces by-products, in particular olive mill
wastewaters (OMWs) and olive husks, which represent a serious environmental problem.
Olive mill effluents constitute a serious environmental problem in the Mediterranean sea
region due to the unique features associated with this type of agro-waste (i.e. seasonal and
localized production, high and diverse organic load, low flow rates). Therefore, it is not
surprising that research efforts have been directed towards the development of efficient
treatment technologies including various physico-chemical and biological processes.
Annually, approximately 1.8x10° tons of olive oil is produced worldwide, with a majority
being produced in the Mediterranean basin (1-3). Treatability of olive mill wastewater has
been investigated using respirometric method (4) and other methods (5-11). Olive oil
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industries were considered responsible for a great amount of pollution and there has been a
strong need for optimization of olive oil waste treatment systems. Study of the inhibitory
activity of phenolic compounds found in olive products has been investigated (12). Olive mill
sludge (OMS), a by-product resulting from natural evaporation of olive oil processing
effluent, poses a major environmental threat (13). In Palestine, olive and olive oil production
is an important source of income for a considerable sector of farmers. From an agricultural
prospective, olives and their oil have a major contribution in the Palestinian economy. Olive
farms cover almost half of the cultivated area in The West Bank, and oil production
contributes about 28.7% of the agriculture domestic income. There are about 246 olive mills
in the West Bank (14). The operations of these mills are split between modern and traditional
models. Naturally, olive mills are generally situated close to olive orchards. The Palestinian
Nation Information Center published the overall statistical information about the number of
mills, and total amounts of olive and olive oil produced in The West Bank and Gaza between
the years 1998 to 2002. There is a slight change in the overall percentage oil yield from year
to year. Generally extraction of oil is carried out either by continuous or discontinuous
processes, and both methods generate wastewater, which consists of the water contained in
olive fruit, the added water required for washing the fruit, and for the centrifugation process.
With the continuous process, the average amount of olive mill wastewater (OMW) is 1.2-1.8
m>/ton of olives, while with the discontinuous process; it is only 0.4 - 0.5 m>/ton of olives

(15).

The color of the wastewater produced by both methods is usually black or reddish black due
to the presence of phenolic compounds. The typical composition of OMW includes water
(83%), organic compounds (15%), and inorganic chemicals (about 2%). The organic load in
OMW is considered one of the highest of all concentrated effluents, being 100-150 times
higher than the organic load of domestic wastewater. In general, OMW produced in
discontinuous mills contains higher organic load than those generated in continuous mills.
OMVW is acidic, and contains a high concentration of total dissolved solids (TDS), total
suspended solids (TSS), phenols, and other organic matter. The organic content is
characterized by high levels of chemical oxygen demand (COD), biochemical oxygen demand
(BOD), and very high concentration of fat, oil, and grease (FOG) (Jordanian Ministry of
Agriculture 1998). No standard for OMW discharge disposal is currently imposed in
Palestine, but the Jordanian standards are adopted (Table 1) (16-18). The BOD and COD
maximum concentrations in OMW reach 100,000 and 220,000 mg/L, respectively. The
OMW consist of toxic and non-toxic organic materials such as sugars, tannins, polyphenols,
polyalcohols, pectins, proteins, and lipids. Ecological stabilization and detoxification of their
effects are expensive and ineffective (19-20).

Currently, there is no appropriate method applied for treating OMW in Palestine; it is usually
disposed of in sewage systems and/or cesspools in addition to being discharged into water
streams and valleys of the region. Due to the presence of a high load of toxic organic
compounds, the improper discharge of OMW causes the disruption of biological activities in
domestic wastewater ponds. This creates a strong and unpleasant odor due to aerobic
digestion in open air systems, and poses a threat to surface and groundwater (21). The
disposal of OMW causes serious environmental problems during the olive harvest season.
Also, a large amount of solid waste is generated with wastewater.
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Table 1. Characteristics of OMW in Jordan and comparison with Jordanian standards
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and regulations for OMW.,

OMW Maximum Allowable Limit- Jordanian Standards
Parameter Unit Characteristics Disposal to wadis Reuse for Discharge to
Min.-Max. and rivers irrigation sanitary systems
pH SU 5.48-5.91 6.8-9.0 6.5-8.4 5.5-9.5
COD mg/L 78536-160096 150 undetermined 2100
BOD; mg/L 23248-63271 50 undetermined 800
TSS mg/L 14207-46188 50 100 1100
TDS mg/L 16984-80355 3000 2000
FOG mg/L 2008-13118 5 5 50
Phenol mg/L 1739-4432 0.002 0.002 10

This emphasizes the environmental pollution associated with olive oil production and
highlights the need for this study. In continuation to our earlier studies (22-23), this article
describes the water consumption and water extracted during olive oil extraction processes, as
well as the physical-chemical analysis of the wastewater from this agribusiness industry. It
evaluates the level of environmental impact of olive oil production in Palestine through two
routes; first by measuring the parameters PH, COD, BOD, TDS, TSS and TKN of 61 samples
from different areas and secondly by conducting a survey covering 92 olive mills in the West
Bank.

EXPERIMENTAL

Ninety two olive mills through out The West Bank could be reached and included in the
survey. A questionnaire was prepared and the obtained data were analyzed and organized
according to the oil yield and solid waste product, and then categorized with respect to local
areas in the West Bank; Hebron (south), Nablus (middle) and Jenine (North). Experimental
work was performed for determining typical characteristics of OMW in Palestine, by
analyzing samples from 61 olive mills from North, Middle and South Palestine during three
intervals of the harvest season (beginning, middle and end of season). The methods used to
obtained the physical chemical data of the wastewater and the major characteristic methods
and analysis of the parameters pH, COD, BOD, TSS, TDS, FOG, TKN, phenols, electric
conductivity (EC) and total Phosphorus (T-P) of the wastewater were determined using the
standard tests (24).
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RESULTS AND DISCUSSION

Analysis of the overall data published by the Palestinian National Information Center (PNIC)
[14] provides (Fig 1) oil yield (defined as percentage of amount of oil produced per amount of
olive processed), which compares the amount of olives and olive oil produced in various
parts of the West Bank and the overall yield in 2002. The largest amounts of olives and olive
oil were produced in Jenine. There are some variations in the overall yield between the
locations. The estimated average overall yield was 22.3%. Obviously, olives and olive oil
production is more popular in the North areas, and the oil yield is higher than that in the
South. The obtained fitting R? values are above 0.99. The oil yield (%0il/Olive) has an
average value of 23.7%, which is in accordance with the previous reports [5-7], with a
difference of 1.4%. Both the linearity of the data and the closeness of the obtained yield to
that estimated previously confirm the validity of the survey conducted. This emphasizes the
fact that the oil yield in Hebron (South) is lower than that in the Middle or North (Jenine and
Nablus). Similar to oil yield data, the obtained fitting R* values are high (almost above 0.99)
confirming linearity. The fraction of solid waste (quantity of solid waste produced per
quantity of processed olives) has an average value of 40,0%. Relatively, olive mills in Hebron
area produced a larger fraction of solid waste compared to those in the North areas.

4 g .
= ¢
60000 =
o 45000 o S S o
s W23 5% C1Amount of Olive !
30000 e T AAmount of oil
23.6%.: 17.2%1 - M oil yeild
15000 | || r" »»»»»»»

Nablus Hebron Rest
{ ocal Area

Jenine

Figure 1.Comparison of the amount of olives and elive oil produced in various parts of
The West Bank and Gaza and the overall oil yield in the year 2002

In olive mills, wastewater is generated from various sources including water coming from
olives and water used for processing (water consumption). The latest source comes from two
different steps; washing of olives and extraction of oil. The designed questionnaire enabled us
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to gather data for total wastewater, water used for washing and water used in extraction. The
summation of water used for washing and extraction provided data for water consumption,
while the difference between total wastewater and water consumption provided data for water
coming from fruit. The results obtained for the various forms of water are plotted against
quantity of processed olives and presented in Figs. 2, 3 and 4. Figure 2 represents the data for
water coming from olive fruit versus quantity of processed olives, in Hebron, Nablus and
Jenine. Obviously, the general trend is linear, the slope of which provides a representative
value of the fraction of water content in the olive fruits. Table 2 provides the results of linear
curve fitting for these data. Similar to both oil yield and solid fraction, the obtained fitting R’
values are all above 0.99. Relatively, olives in Hebron area contain a slightly larger fraction
of water than those in the North areas. In general, the fraction of water content in olive
(quantity of water from olive fruit per quantity of processed olives) has an average value of
nearly 40%.

1000 -
T 800 |
% - ' —e— Hebron
g —&— Jenine
- Bk —e—Nablus |
2 200
0 ; T T o | - 1

0 500 1000 1500 2000 2500
Quantity of Processed olive (Ton)

Figure 2.Quantity of water coming from olive fruit versus quantity of processed olives
for data from Hebron (triangles), Nablus (circles) and Jenine (diamonds)
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Table 2. Results of linear curve fitting for data of water from olive fruit obtained from
the conducted survey.

Local Area Fitting Line | Fitting Fraction of Water

R’ coming from olive
fruits
Hebron Y=0.411X | 0.9983 0.411
Nablus Y=0.382X | 0.9991 0.382
Jenine Y=0401X | 0.9992 0.401
All data as one plot Y=0.398 X | 0.9988 0.398

(Average)

Table 3 summarizes the obtained characteristics of olives. From mass balance, the weight of
the oil yield, the solid waste and the water content should be equal to the mass of the olive
fruit used, that is the ratio must be unity. With the obtained average values, the sum is greater
than unity (1.038) with a percentage error of 3.8 %. Thus, these average values provide
representative values for olives characteristic in Palestine with reasonable accuracy. Figure 3
represents water consumption (for washing and extraction of oil) versus quantity of processed
olive. Similar to other parameters, the tend is linear. Using linear curve fitting for these data
provides fitting values (R?) all above 0.99 as listed in Table 4. The slope represents the
average value of water consumption per ton of processed olives. The average value is 1.193
m’/ton. This value is relatively high, and it is of special concern in Palestine where water
resources are very limited. Water consumption shall be minimized not only to reduce the
generated wastewater, but also to reduce fresh water demand. This would require a technical
review for operation of olive mills.

13
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Figure 3.Quantity of consumption water versus quantity of processed olives for data

from Hebron (triangles), Nablus (circles) and Jenine (diamonds)

Table 3. Summary of typical olive characteristics in Palestine.

Local area | Fraction of | Fraction of solid* | Fraction of water* Total*
oil*
Hebron 0.219 0.429 0.414 1.062
Nablus 0.248 0.399 0.382 1.029
Jenine 0.243 0.379 0.401 1.023
Average 0.237 0.403 0.398 1.038

* IKg
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Table 4. Results of linear curve fitting for water consumption data.

Local Area Fitting Line Fitting Fraction of
R? consumption water
Hebron Y=1.230X 0.9907 1.230
Nablus Y=1.188X 0.9945 1.188
Jenine Y=1.155X 0.999 1.155
All data as one plot Y=1.191X 0.9947 1.191
(Average)

The average value is nearly 1.7 m’ wastewater/ton olives. This value is within the range of
1.2- 1.8 m’/ton published in the literature as the range of OMW for continuous processes. For
discontinuous processes, the range is 0.4 -0.5 m’/ton. In Palestine, the operations are split
between continuous and discontinuous processes. However, the average value of the volume
of OMW in Palestine fits within the range for continuous processes (which generates almost
three time more wastewater than discontinuous processes). It is also more close to the
maximum limit of that range. Consequently, it is important to perform a technical review for
the implemented technology and procedures followed in Palestinian olive mill to reduce the
rate of wastewater generation. Table 5 summarizes the results for water consumption and
wastewater. In Hebron area, although the levels of production of olives and olive oil are lower
than those in the north, both water consumption levels and the total wastewater levels are
higher. This indicates that the environmental concerns in Hebron are still considerable. Figure
4 indicates that washing water in Hebron is comparable to that in north area. Thus, the rise in
the total wastewater in Hebron comes from the high relative water content and high level of
water used for extraction. Figure 5 presents plots of the total wastewater versus quantity of
produced oil. Obviously, the curve for Hebron is above the other two curves for Jenine and
Nablus. In addition to the previous reasoning regarding wastewater, the oil yield is lower,

which contributes in raising this curve above the others.
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Table 5. Summary of results of wastewater from olive mills.

Local Area Water Water coming Total
Consumption ® from olive"” wastewater
Hebron 1.230 0.411 1.641
Nablus 1.188 0.382 1.570
Jenine 1.155 0.401 1.556
All data as one plot 1.191 0.398 1.589
(Average)
® m® water / ton olives

The results of the experimental work for the obtained typical characteristics of olive mills
wastewater are illustrated in Table 6. The values obtained at three intervals (beginning,
middle and end of the harvest season) are listed and compared to the Jordanian standards for
OMW for discharge to sanitary systems. The results indicate that there are some variations
from time to time during the season However; the investigation of these variations requires a
more extensive analysis and larger amount of data. The average values for the investigated
characteristic parameters such as COD, TDS, TSS, BOD, FOG, TKN and phenols are too
high and are all above the permitted values and thus the discharge of such OMW violates
these standards and should receive sufficient attention from authorities to encounter the
environmental problem. Comparison of the data obtained (Table 6) for the investigated
parameters of pollution with previously reported data (Table 1) indicates that the chosen olive
mills generate wastewater with characteristics within the range of the OMW in Jordan.
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Figure 4.Quantity of washing water versus quantity of processed olive for data from
Hebron (triangles), Nablus (circles) and Jenine (diamonds)
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Figure 5.Quantity of total wastewater versus quantity of produced oil for data from
Hebron (triangles), Nablus (circles) and Jenine (diamonds)
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Table 6.
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beginning, middle and end of harvest season.

Experimental results of OMW characteristics for sample obtained at the

Maximum Allowable

Parameter Value Limit- Jordanian
Unit Standards(
Discharge to sanitary
systems)
Beginning | Middle End Average
pH SU 4.8 5.08 5.1 499 5.5-9.5
CODb mg/L 7121 6190 6815 6708.7 2100
BOD; mg/L 88535 98882 | 109582 | 98999.7 800
TSS mg/L 42667 45680 | 48527 | 45624.7 1100
TDS mg/L 11271 17335 | 22285 | 16963.7 -
FOG mg/L 39063 27437 | 39138 | 35212.7 50
Phenol mg/L 3361 3363 4466 3730 10
EC ps/em 287 198 228 237.7 -
T-P mg/L 648 348 587 527.7 -
TKN mg/L 3057 3087 3304 3149.3 -
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CONCLUSION

The ongoing stricter policy rules on environmental issues, recent changes in consumer
towards the environmental effects of food production, and even stricter regulations voted by
the European Union towards reduction of the use of natural resources initiated a great amount
of research towards improving the thermal waste treatment methodology. The olive oil
industry continues to be one of the most heavily polluting ones among the food industries.
Food industry will have to focus on waste avoidance as well as utilization of the process
waste. Application of clean technologies greatly enhances the safety and quality of the
product as well as reducing the energy requirements and environmental impact of the food
industry. The main environmental impacts of the food sector are aquatic, atmospheric and
solid waste emissions. Nowadays, the main treatment method of solid wastes is composting,
while recovery and reuse of by-products and wastes as raw materials stand for another
effective option. Olive-mill wastes are produced by the industry of olive oil production, which
is very important economic activity, particularly, for Mediterranean basin countries, leading
to a large environmental problem of current concern in this region. This paper presents a
current and interesting theme and highlights the environmental concerns associated with olive
oil production in Palestine. Although there is no novelty in this field, the results show some
interest. The novelty, contribution to the field, technical quality and depth of research are
good. The survey conducted reveals that there are local variations in the parameters
investigated due to variations in the types of olives. Qil and water content in olives are
dependent on location. The olives from the South are found to contain larger solid content
than those from either Middle (Center) or North, resulting in lower oil yield and higher solid
generation per ton of olive produced. A representative value at 1.7 m’/ton for wastewater
generation is found to be high compared to those values in other places of the world. This
requires a technical review of the technology and operation of olive mills in Palestine. The
characteristics of OMW are found to violate the standards for OMW and this requires the
attention of authorities. This work presents a warning about the impact of OMW in the
environment in Palestine.
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ABSTRACT

The micellization of dilauryldimethylammonium bromide (DLDMAB) in water was
studied by using surface tension measurements. The critical micellar concentration (CMC) was
determined at 25°, 32° and 40 °C and thermodynamic parameters such as the free energy of
micellization (AG° i), enthalpy (AH ;) and entropy (AS’mic) of micellization were measured.
The CMC at 25 °C was 4.93 x 10° M and the corresponding values of the thermodynamic
parameters were: AG’pic = -5.87 kcal/mol; AH’ ;. = -1.12 kcal/mol and AS°y;. = +16.00 e.u.
Micelles of the surfactant DLDMAB act as catalysts for the alkaline hydrolysis
of p-nitrophenyl diphenyl phosphate (NPDPP) with a maximum catalytic factor of
approximately 120 compared to 80 for CTAB. Typical activation parameters measured for
1.00 x10° M surfactant and 0.005 M NaOH were: E; = 9.7 kcal/mol; AH’™ = 9.1 kcal/mol;
AG®" = 19.6 kcal/mol and AS° = -33.9 e.u. The kinetic results were also analyzed in terms of the
pseudo-phase ion exchange models (PPIE) and showed that the model is applicable to describe
the experimental resullts.

KEYWORDS: dilauryldimethylammonium bromide; micellization, micellar catalysis;
phosphate esters

RESUMO:

A micelizagdo do brometo de dilaurildimetilaménio (DLDMAB) em dgua foi estudada
por medidas de tensdo superficial. A concentragdo micelar critica (CMC) foi determinada a
25° 32° e 40 °C e propriedades termodindmicas tais como a energia livre (AG’mic) de
miceliza¢do, a entalpia (AH’ ) e a entropia (AS’mi) de micelizag¢do foram medidas. A 25 °C
CMC foi de 4,93 x 107 M e os valores correspondentes para os pardmetros termodindmicos
Joram os seguintes: AG’pmic = -5,87 kcal/mol; AH’n,. = -1,12 kcal/mol e AS®i. = +16,00
e.u. Micelas do surfactante DLDMAB atuam como catalisadoras para a hidrélise alcalina do p-
nitrofenil difenil fosfato (NPDPP), com um fator catalitico mdximo de aproximadamente 120,
comparavel ao de 80 do CTAB. Pardmetros de ativagdo representativos medidos
experimentalmente para DLDMAB 1,00 x 1 0° M e NaOH 0,005 M foram: E, = 9,7 kcal/mol;
AH" = 9,1 kcal/mol; AG®™ = 19,2 kcal/mol e AS°” = -33,9 e.u. Os resultados cinéticos foram
analisados em termos do modelo de pseudofase de troca iénica (PPIE) e mostraram que o
modelo é aplicavel para a descri¢do dos resultados experimentais.

PALAVRAS CHAVE: brometo de dilaurildimetilaménio, micelizag¢do, catalise micelar, ésteres
de fosfato
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INTRODUCTION

This article reports the results obtained for the study of the
micellization of dilauryldimethylammonium bromide (DLDMAB) and its application in the
micellar catalyzed hydrolysis of p-nitrophenyl diphenyl phosphate.

H @c on @er

Figure 1. Structural formula of the dilauryldimethylammonium bromide (DLDMAB).
Software ACD/ChemSketch.

As a part of a systematic study of the micellization process we have studied a variety of
surfactants in water, non-aqueous solvents and water solutions containing co-solvents or
additives using experimental methods such as surface tensiometry, nuclear magnetic resonance
(NMR) and quasi-elastic light scattering (QELS) ''*. The study of the surfactant under
consideration, DLDMAB, was motivated by its similarity to cetyltrimethylammonium bromide,
CTAB, the main difference being the presence of two shorter, C12, carbon tails.

Organic phosphorus compounds, and in particular phosphate esters, are of paramount
biological and pharmacological importance and have been widely used as drugs, nerve gases
and pesticides "™".

In studies described in the literature we have reported the hydrolysis of di- and tri-
substituted phosphate esters in the presence of micelles of a variety of surfactants, including
some that form functional micelles '*'.

The micellar catalyzed oxidative cleavage of a carbon-carbon bond in Dicofol™ ? and
the micellar catalyzed dehydrochlorination of 1,1,1-trichloro-2,2-bis(p-chlorophenyl)ethane
(DDT) and some of its derivatives have also been subject of our investigations “*".

We have also reported results obtained for the hydrolysis of p-nitrophenyl diphenyl
phosphate in aqueous solutions in the presence of micelles of diethyl heptadecyl imidazolinium
ethyl sulfate (DEHIES) and CTAB, sodium hydroxide and dimethylsulfoxide (DMSO) and
analyzed the effect of internal pressure of the medium, dielectric constant, donor number and
polarity of the solvent and the effect of DMSO on micellization 2. In a more recent article we
have described the physical chemical studies of the aggregation and catalytic properties of the
surfactant cetyldimethylethylammonium bromide (CDEAB) *°.

The present article deals with the study of the hydrolysis of p-nitrophenyl diphenyl
phosphate (NPDPP) in the presence of micelles of dilauryldimethylammonium bromide
(DLDMAB) in aqueous solutions containing NaOH, as illustrated by the Scheme 1.
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Scheme 1. Hydrolysis of p-nitrophenyl diphenyl phosphate (NPDPP) in the presence
of micelles of dilauryldimethylammonium bromide (DLDMAB) within
aqueous solutions containing sodium hydroxide (NaOH).

EXPERIMENTAL PROCEDURE

Materials. The p-nitrophenyl diphenyl phosphate (NPDPP) was prepared using standard
methods *'?2. A sample was also obtained from Prof. Fred Menger, Emory University, Atlanta,
Georgia, USA. The surfactant dilauryldimethylammonium bromide (DLDMAB) was purchased
from Chem. Service, West Chester, Pa., USA. The sodium hydroxide was analytical reagent
grade and was purchased from Merck Co.

Surface Tension Measurements. All solutions were prepared volumetrically with
deionized double distilled water and contained a series of at least fifteen different concentrations
of DLDMAB. The surface tension of the DLDMAB-H,O solutions was measured at 25°, 32°
and 40 °C by means of a Fisher Model 21, Semi-Automatic Tensiometer. Ten milliliters aliquots
of the solutions were placed in a Petri dish with a diameter of 6 cm. The temperature of the
solutions was brought to the chosen temperature using a water bath and the Petri dish was kept
at the desired temperature by placing it in a container through which water was circulated from
the constant temperature bath. The tensiometer was set a constant height. The final surface
tension of any solution was the average of at least three independent measurements.

The cnitical micellar concentrations (CMC's) were determined from plots of the surface
tension of the solutions versus the concentration or log concentration of DLDMAB. The marked
change in the plots was taken as an indication of micelle formation and the inflection point was
considered to correspond to the CMC *.

The thermodynamic parameters AG°mic, AH’mic and AS°nic were determined using
standard equations *>**° derived on the basis of the assumption that the process of micellization
involves the formation of a distinct micellar phase at the CMC and that the concentration of
monomers in solution is constant, once micelles are formed. The experimental accuracy in the
values determined for AG®y;c is about + 100 cal/mole. On the other hand, AH i and AS®mic are
more approximate since they were calculated on the basis of measurements at three temperatures
only.

Kinetic Measurements. The hydrolysis of p-nitrophenyl diphenyl phosphate was
studied spectrophotometrically by measuring the rate of appearance of the p-nitrophenoxide
anion at 4030 A with a Varian DMS-80 spectrophotometer equipped with a temperature
controlled cell compartment. The reaction was studied at 15°, 25° and 35°C at various
concentrations of NaOH and MDBTACL. The pseudo-first order rate constant (k), in s, was
determined from linear plots of logarithm of absorbance versus time and the second order rate
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constants (Kar) in the micellar phase and (k,’) in the aqueous phase, in s'™™M™, were calculated
from k, and the hydroxide ion concentration. Activation parameters such as the activation
energy (E,), the activation enthalpy (AH*) and the activation entropy (AS®) were determined
from experimental k, values measured at three different temperatures using the following
equations.

Inky = InA - (E4/R) (1/T) )
AH” = E, - RT @)
AS” = 4.576 (logky, - 10.753 - log T + E4/4.576T) 3)
AG* = AH" + AS” “

where, R corresponds to the gas constant and T to the absolute temperature.

RESULTS AND DISCUSSION

Representative results obtained for the surface tension of DLDMAB in water solutions at
25°,32° and 40°C are illustrated in Figure 2.
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Figare 2. Plot of Surface Tension versus Concentration of
Dilauryldimethylammonium Bromide (DLDMAB) in Water at
25°,32° and 40°C.
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All plots of surface tension versus the concentration of DLDMAB exhibited initial
marked drops and subsequent leveled off. The inflection point in the given curve was ta!(en as
the CMC. At times, plots of surface tension versus the logarithm of the concentration of
surfactant gave a better determination for the CMC. Such results are shown in Figure 3 for the

same temperatures.
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Figure 3. Plot of Surface Tension versus Logarithm of the Concentration of
Dilauryldimethylammonium bromide (DLDMAB) in Water at 25° and
32%and 40°C.

The experimental results obtained for the critical micellar concentration (CMC) are
shown in Table I and compared to cetyltrimethylammonium bromide (CTAB). Table II shows
the experimental values obtained for the thermodynamic functions, i.e., the standard free energy
of micellization, AG®y;., the enthalJ)PI, AH’nic, and the standard entropy of micellization AS°p;c at
25°C, again compared to CTAB "', As expected, the difference between the experimental
values obtained for the CMC and the thermodynamic properties for the two surfactants is small,
the difference being mainly due to the nature of the tails.
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Table 1. Critical Micellar Concentration (CMC) of Dilauryldimethylammonium
Bromide (DLDMAB) in Aqueous Solutions Compared to CTAB 14,29
Surfactant Temperature (°C)
25 32 40
DLDMAB 493 x 10°M 524 x10°M 540 x 10°M
CTAB 9.00 x 10*M - 10.00 x 10*M
Table II. Some Thermodynamic Properties for the Formation of Micelles of
Dilauryldimethylammonium Bromide (DLDMAB) in Water at 25 °C
Compared to CTAB '*%
Free Energy of Enthalpy of Entropy of
Surfactant Micellization at 25 °C Micellization Micellization at 25 °C
AG’ nic (kcal/mole) AHic (keal/mole) AS®mic (e.u.)
DLDMAB -5.87 -1.12 +16.00
CTAB -4.14 -1.03 +10.43

Typical profiles for the pseudo-first order rate constant, k,, as a function of the
concentration of DLDMAB for the hydrolysis of p-nitrophenyl diphenyl phosphate (NPDPP) at
25°C in aqueous solutions containing NaOH between 0.002 M to 0.005 M are shown in Figure 4
and between 0.0005 and 0.005 M in Figure 5.

The experimental rate profiles obtained in the presence of DLDMAB are characteristic
of micellar catalyzed reaction in aqueous solutions with a maximum at 1.0 x 10°M. The
addition of DLDMAB to the reaction medium causes an increase in the rate of hydrolysis up to a
point (the maximum in rate) where there is total incorporation of the substrate in the micellar
phase. Subsequent addition of the surfactant causes a decrease in the reaction rate, probably due
to the dilution of the reactive counter-ions in the Stern layer of a higher number of micelles. The
catalytic factor measured is approximately 120 compared to 80 for CTAB and CDEAB %. The
higher catalytic factor (ky/kw) can probably be explained by the presence of the two
hydrophobic tails of the surfactant DLDMAB.

Representative activation parameters determined for the reaction with DLDMAB are
shown in Table III and compared to CTAB and CDEAB 3 As can be seen from the analysis of
the results the activation parameters for the three surfactants are comparable and similar and to
others measured for micellar catalyzed reactions **>'.
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Figure 4. Rate Profiles for the Hydrolysis of p-Nitrophenyl Diphenyl Phosphate in
Aqueous Solutions of NaOH (0.0005 — 0.002 M) and Various
Concentrations of MDBTACL at 25°C

Table III. Activation Parameters for the Hydrolysis of p-Nitrophenyl Diphenyl
Phosphate in Aqueous Solutions of 0.005 M NaOH in the Presence
of DLDMAB, CDEAB and CTAB **° at 25 °C.

27

R Concentration E, AH™ AG” AS”
M) (kcal/mole)  (kcal/mole) (kcal/mole) (e.u.)

No surfactant -- +15.2 +14.6 +21.3 -22.2
DLDMAB 1,0x 107 + 9.7 + 9.1 +19.2 -33.9
CDEAB 18x 10™ + 9.0 + 8.4 +19.2 -36.3
CTAB 15x10™ +11.4 +10.8 +18.7 -26.6

CTAB 20x 10™ +10.5 + 99 +18.8 -29.9
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Figure 5. Rate Profiles for the Hydrolysis of p-Nitrophenyl Diphenyl Phosphate in
Aqueous Solutions of NaOH (0.0005 — 0.005 M) and Various
Concentrations of MDBTACL at 25°C

Most of the models proposed for micellar catalysis >*>° consider the partition coefficient

for the substrate between the micellar and aqueous phase and the distribution of the reagents
between the two phases. The hydrolysis of NPDPP with hydroxide ion in the presence of
DLDMAB may be considered a bimolecular reaction of OH™ ion and the substrate. Since the
concentration of OH™ in the micellar phase is dependent on the concentration of both bromide
ions and surfactant, a quantitative treatment of the reaction rate must consider ion exchange on
or near the micellar surface. For the reaction under consideration, the model proposed by Quina
and Chaimovich *' reduces to Equation 5, which gives the theoretical dependence of the pseudo-
first order constant, &, as a function of the total hydroxide ion concentration:

{(kZM/V)KsKOH/Br [(Br)m/(Br)w] + kg}(OH)T
(1 + K;Cp)[1 + Kon r (Br)m (B |

(&)

ky=
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where, Cp is the concentration of micellized surfactant, V is the molar volume of the reactive
region at the micellar surface, ky is the pseudo-first order rate constant, kom is the second order
rate constant in the micellar phase, k2" is the second order constant in the aqueous phase, Kowse
is the ion exchange constant, K, is the binding constant for the substrate, (Br)y is the
concentration of Br” in micellar phase, (Br),, is the concentration of Br in aqueous phase, (OH)r
is the total concentration of hydroxide ions and V is the molar volume of surfactant.

With substrates such as p-nitrophenyl diphenyl phosphate that are very insoluble in
water and are solubilized by DLDMAB the expression for k, can be reduced to a simpler form
given by Equation (6):

KOH/Br [(Br)m /(Br)w]

k
[1 + Kow /s, (Br) (Br),, | (6)

v =g (OH)r

The concentration of Br™ in the micellar and aqueous phases can be obtained using the
following equations ***

A; =Cp + CMC + Konssr (OH)r + (1 - o) Cp Kows: (7N

(—41) + [(41)? + 4(1 — Koy, )(OH) 1Koy /8, (1 — a)c]o.s

OH),, = 8
(OH) 20— Konpor) (8)
(BD)m=(1-a) Cp - (OH)m (9)
(Br)w = & Cp + CMC + (OH)nm (10)

where CMC is the critical micellar concentration, o is the degree of ionization of the micelle
and (OH)y, is the concentration of OH" in the micellar phase. For systems exhibiting saturation
behavior, further analysis of the results using the PPIE treatment as modified to account for HO"
/Br’ exchange allows the evaluation of substrate binding constants, Kg, and micellar rate
constants, Kom.*’

We have calculated the theoretical values of &, for the reaction discussed above using
V =0.37 L/mol # ; Kowms: = 0.08 3. ;=020 4647 and various concentrations of DLDMAB and
NaOH.
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Figure 6. Experimental and Theoretical (—) k,, Values for the Hydrolysis of
p-Nitrophenyl Diphenyl Phosphate in Aqueous Solutions of NaOH and
Various Concentrations of DLDMAB at 25°C.

The values for k\{, were calculated using different values for kp, ranging from
0.012 M's™ and 0.026 M''s™" and are illustrated in Figure 6. As can be seen, the pseudo-phase
ion exchange model gives a reasonable agreement for this micellar catalyzed reaction. At low
concentrations of DLDMAB (bellow the CMC), the presence of the highly hydrophobic solute

probably induces the formation of kinetically active premicelles.
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ABSTRACT

The association constants K4 for CoCl, aqueous solutions were calculated
using the experimental conductivity values at different salt concentrations. The molar
conductivities were measured in the absence and presence of a magnetic field with an
average power of 0.677 KGauss.

A new equation for asymmetric 1:2 salts was suggested and used .This
equation was derived from Ostwald, Arrhenius and Fuoss-Shedlovsky theories. The
results obtained were discussed and the effect of the magnetic field on the association

constants was explained.

RESUMO

As constantes de associagdo, K, para solugdes aquosas de CoCl, foram
calculadas a partir de valores experimentais da condutividade para varias
concentragoes do sal. As condutividades molares foram medidas na auséncia e na
presenca de um campo magnético médio de 0.677 KGauss.

Uma nova equagdo foi sugerida para sais assimétricos 1:2 e foi usada. Esta
equagdo foi derivada a partir das teorias de Ostwald, Arrhenius e Fuoss-Shedlovsky.
Os resultados obtidos foram discutidos e o efeito do campo magnético sobre as

constantes de associagdo foi explicado.
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INTRODUCTION

()

Association of salt solutions were studied by Barthel "’ and Deepa . The ion-

solvent interactions was explained in different electrolytes and polymers using

G4 used

conductivity, relaxation and FTIR measurements'’,  Schori ef al.,
conductivity as an electrical method for studying the complexation of Na' with some

crown ethers in DMF and in dimethoxyethane solutions.

Different Fuoss theories - Fuoss-Shedlovsky, Fuoss-Kraus, Fuoss-Edelson and
Fuoss-Debye theories © © were used for the estimation of the association constants
(Ka) for symmetric electrolytes (1:1 electrolytes ) .

On applying these theories for the association of asymmetric electrolytes, low
values of the association constants are obtained .These values lie in the same range of
symmetric electrolytes which is not accepted due to the presence of increased number
of ions. Therefore, a new equation was required for 1:2 asymmetric electrolytes which
facilitates the calculation of K, easily and accurately.

This paper deals with the application of a new equation for the asymmetric 1:2
salts which are ionized in solutions. This equation was derived from Fuoss-
Shedlovsky and Ostwald laws ©®  Also, the effect of magnetic field on the association
of strong electrolytes was studied. This effect has never been reported before in the

literature.

EXPERIMENTAL

Cobalt chloride was provided by Merck Co. Different CoCl, amounts were
added to 5 ml portions of doubly distilled water contained in test tubes and dissolved
to give different corresponding concentrations. These solutions were thermostated at
298.15 K for two hours by using a thermostat of the type (Polyscience 8105, USA)
and used for measurement of densities, conductivities and capacitance . A cell of two
solid carbon electrodes with 1cm distance and cell constant = 0.96 was joined with a

multimeter of the type [Macom (MX 620)] for the measurement of conductivity and
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capacitance. The densities were measured by weighing 1 ml of each solution using

Mettler Toledo DA analytical balance.

A two pole permanent magnet (power of 1.26 KGauss with an average value
of 0.677 Kilo Gauss between the two poles, measured by a Gauss Meter Model GM-
54) was used to study the effect of the magnetic field. The tube containing the
solution was placed between the two poles of the magnet and the conductivity was

then measured.
RESULTS AND DISCUSSION

From the densities of different CoCl, solutions ranging from 0.084-0.520
mole/l the molar volumes were calculated by dividing the molecular weight by the
density (V= M.W/d) and the calculated values are shown in Table 1. From the
molar volumes the solvated radii for the solutions used were also calculated by using

equation 1%,

F =3V 0230N i (1)

where N is Avogadro's number.

The relative capacitances of solutions € were estimated by dividing the
measured capacity values (in micro Farad, 4 F) of the electrolytes by that of pure
doubly distilled water and their values are listed also in Table 1.

The mean activity coefficients (7, ) were calculated by the use of modified
Born equation ®* as given in equation (2).

log y.= —M ......................
* 1+BrdC

where Z" and Z are the charges of the positive and negative ions of the

electrolyte used, r the solvated radius and A, B are constants equal:
A=1.823.10° () ..ovivvrnnnnn. 3
B=50.29 (€.T) "oerrreeeeerrerernrnnne. )

where € is the measured relative capacitances in micro Farad of the solutions.
The calculated mean activity coefficients are presented in Table 1 for different CoCl,
solutions. It was concluded that the activity coefficients increased by increasing the

CoCl; concentrations due to more interactions in concentrated solutions.
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Table 1. Molar volumes (V), relative capacitances (&), solvated radii (r), Born

constants A, B and mean activity coefficients (y, ) of different CoCl,

concentrations at 298.15 K.

A\

Cm’/mol

130.623
130.491
| 130.229
129.839
| 129.580
| 129.809
| 128.299
| 127.543

* The capacity measured for solutions are in micro Farrad (u F) where that of

water is equal to 0.18 4 F.

The association constant K, of different 1:1 (symmetric) electrolytes can be
estimated by applying Fuoss-Shedlovsky equations ©'? (equation 5):

L1, K

A5y A TR AT SED e )

where
S(Z) = §+(l+(§>2)”1’ LZ=5.(A,)* (C.AY",

0.825

S=aA, +b,a=82x 10°(c.T) and b= ————
n0 (£T)

7
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A, A, are the molar and limiting conductance, € is the dielectric constant,
no is the viscosity of the solvent, T absolute temperature and S (Z) is the Fuoss

Shedlovsky factor.
With the use of equation (5) for 1:2 electrolytes very low values are obtained

for K4 (the association constant). Therefore we are in need of a new equation, which

can be derived as follows:

KA
A?742B = ABjerrrireeeiieeerneennene (6)
(l-a) l-a
= e T 7
A a)’.C,a 4C}.a° 0
« (dissociation degree) = ASE) . 8)
- A.S(Z)
A
Ky = o S esesenseaennscsrneeuarnnoens ¢))
AC z(A.S(Z))
" A
2
Ka= — 2o Aom ) e, (10)

4C,2 y, N S(2Z)

Thus equation (10) can be easily applied for 1:2 electrolytes for diluted
solution because this equation is derived from Fuoss-Shedlovsky theory and the
Ostwald dilution law, knowing that S (Z) factor for CoCl, solutions was found to be
approximately one. The specific conductance of different CoCl, solutions were

measured and the molar conductance was evaluated by applying equation (11):

e K‘.Kcéll.IOOO

K is the measured specific conductance, K cell is the cell constant and is

equal 0.96 Cm is the molar concentration.

The limiting equivalent conductance A, was obtained by extrapolating the

relation between A and ,/C, for different solutions to zero concentration
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Figure 1. Plot of association constants (K4) versus concentration (Cm) of CoCl,

solutions in the absence (1) and presence (2) of a magnet at 298.15 K.
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The same relation was drawn for CoCl, solution using a permanent magnet of
average power of 0.677 Kilo Gauss and the net results are also illustrated in Fig. 1.

From A, A,, the association constants (K,) for CoCl, in the absence and
presence of magnet were calculated using equation (10) and the results are shown in

Table 2.

Table 2. Molar conductance ( A), limiting molar conductance (A ), dissociation

degrees (« ) and association constants (K,) of CoCl, solutions in the

absence and presence of a magnet at 298.15 K.

A, = 9.5 m. Siemens (m S cm’ mol™) in the absence of the magnet and

11.0 (m S. cm® mol™) in the presence of the magnet.
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The dissociation degree, o , was also estimated for the electrolyte studied in
the absence and presence of the magnet and the results are also shown in Table 2.

It was concluded that the K, increases with decreasing CoCl, concentrations,
mainly due to the increase of the degree of dissociation and the activity coefficient,
both in the absence and presence of the magnet.

Usingthe magnet, K, values increase due to the more association near that

magnet which attracts the ions near it.
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ABSTRACT

Prof. Cristofor 1. Simionescu was born in Dumbraveni, County of Suceava,
Bucovina, Romania on July 17, 1920 and passed away in Jassy on August 6, 2007.
He graduated from the Polytechnic Institute of Jassy in 1944 , obtained the Doctoral
Degree in Technical Sciences from the same institution in 1948 and served as a
Jaculty member in Jassy for over fifty (50) years. He held various other positions
including Rector, Vice-President and President of the Academy of Romania and
Director of the “Petru Poni” Institute of Macromolecular Chemistry. He has
supervised more than one hundred (100) doctoral dissertations, published over
eight hundred (800) scientific papers and authored or co-authored more than twenty
seven (27) books. He was a member of many academies and learned societies
throughout the world, Editor of many scientific journals and received many prizes
and awards. Prof. Cristofor L. Simionescu served on the Editorial Board of many
international scientific periodicals, including the Southern Brazilian Journal of
Chemistry. He is generally considered the father of macromolecular chemistry in
Romania.
KEY WORDS: History of Chemistry, Science in Romania, Macromolecular

Chemistry, Polymer Science

RESUMO

Prof. Cristofor 1. Simionescu nasceu em Dumbraveni, Contado de Suceava,
Bucovina, Roménia em 17 de Julho de 1920 e faleceu em Iasi em 6 de Agosto de
2007. Formou-se em Quimica Industrial no Instituto Politécnico de lasi em 1944,
obteve titulo de Doutor em Ciéncias Técnicas da mesma instituicdo em 1948 e fez
parte do corpo docente em lasi por mais de cinqiienta (50) anos. Ocupou muitos
cargos, incluindo Reitor, Vice-Presidente e Presidente da Academia da Roménia e
Diretor do Instituto de Quimica Macromolecular “Petru Poni”.Orientou mais de cem
(100) teses de doutorado, publicou mais de oito centos (800) trabalhos cientificos e foi
autor ou co-autor de mais de vinte sete (27) livros.Ele foi membro de muitas
academias e sociedades cientificas do mundo inteiro, Editor de muitas revistas
cientificas e recebeu muitos prémios e homenagens. Prof. Cristofor I. Simionescu fez
parte do Corpo Editorial de muitas revistas cientificas internacionais incluindo
Southern Brazilian Journal of Chemistry .Ele é geralmente considerado o pai da
quimica macromolecular na Roménia.
PALAVRAS CHAVE: Histéria da Quimica, Ciéncia na Roménia, Quimica

Macromolecular, Polimeros

* Javinel@ibest.com.br or lavinel@pop.com.br
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Professor Cristofor 1. Simionescu was born in Dumbraveni, County of
Suceava, Bucovina, Romania on July 17, 1920 and passed away in Jassy on
August 6, 2007.

He came from a modest family and both of his parents were school
teachers. He attended primary school in Dumbraveni and secondary school
in Suceava and the National Lyceum in Jassy.

Cristofor I. Simionescu began his university studies at the Faculty of
Chemical Engineering of the Polytechnic Institute of Jassy and graduated
“magna cum laude” in 1944. He obtained the Doctor of Technical
Sciences Degree from the same institution in 1948. His doctoral thesis, in
the field of organic technology, dealt with properties of oils extracted from
plants growing in Romania.

Cristofor Simionescu passed most of his academic life at the
Polytechnic Institute of Jassy (now called the “Gh. Asachi” Technical
University). He held the positions of Graduate Assistant (1943), Assistant
Professor (1944-1948) and Associate Professor (1948-1951). In 1951 he
was promoted to Full Professor and appointed to the Chair of Natural and
Synthetic Macromolecules. He served as Chairman of the Department for
more than thirty five (35) years and retired in 1995.

Professor Cristofor I. Simionescu was the founder of the School of
Macromolecular Chemistry and Polymer Science in Romania. He
introduced the teaching of formal courses in 1948 and a year later he
established the Section of Cellulose, Paper and Artificial Yarns at the
Faculty of Chemical Engineering of the Polytechnic Institute of Jassy.

He began studies dealing with wood, lignin, reed from the Danube
Delta and special types of paper. Together with his collaborators, he
studied the synthesis and modification of polymers through
mechanochemical reactions and by plasma induction. Other areas of
research included semiconducting polymers, ultrahigh molecular weight
polymers, biopolymers, the origin of life, complex macromolecular
architecture and biomedical polymers.
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In 1964, the Institute of Chemistry in Jassy was transformed into an
Institute dedicated entirely to research, investigation and application of
natural and synthetic fibers, i.c., the “Petru Poni” Institute of
Macromolecular Chemistry. Prof. Cristofor I. Simionescu served as its
Director for 30 years (from 1970 to 2000). It is now an Institute of
Excellence of the Academy of Romania.

The studies carried out at the Institute included wood chemistry, reed
from the Danube Delta, polysaccharides, synthesis and polymerization
(copolymerization) of new monomers, polymer mechanochemistry,
photopolymers, semiconducting polymers, chemistry of macromolecular
charge transfer complexes, plasmochemistry, multifunctional initiators,
polyacetylenes and other polymers with conjugated double bonds
and electroinitiated polymerizations.

Prof. Cristofor I. Simionescu was also interested in the origin of life,
particularly under the conditions of the reduced atmosphere of primary
gases on cold Earth. He published over fifty (50) scientific articles on the
subject and also coauthored a book entitled “Cold Theory of the Origin
of Life”, published in Romanian and Russian.

He has supervised more than one hundred (100) doctoral dissertation of
researchers from many parts of the world and some of his former students
occupy important positions at universities and research centers in many
countries including, Romania, United States, Germany, Canada, Republic
of Moldavia, Russia, Bulgaria, Egypt, Pakistan and Algeria.

Prof. Cristofor I. Simionescu is the holder of more than fifty (50)
patents, has published more than eight hundred (800) scientific articles and
is the author or coauthor of more than twenty seven (27) books written
mostly in Romanian, English and Russian. Some of them are the following:
Chemistry of Wood in the People’s Republic of Romania (1964)
Chemistry of Reed ( 1967)

Mechanochemistry of Macromolecular Compounds (1967)
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Present Status of the Study of Grafting of Cellulose (1967)
Fractionation of Macromolecular Compounds (1969)
Chemistry of Wood and Cellulose (2 volumes, 1972-1973)
Chemistry of Wood in Romania. Poplar and Willow . (1973)

Treatise of Chemistry of Macromolecular Compounds (4 volumes)
(1973-1993)

Chemistry of Marine Algae (1974)

Biocompatible and Biologically Active Polymers (1980)
Enzymes (1980)

Proteins (1982)

The Origin of Life (1983)

Macromolecular Chemistry (1985)

Polyacetylenes (1987)

Bioenergetic Implications of Dyes (1988)

Aspects of History of Chemistry in Romania (1964)
Relationship between Science and Philosophy

Thoughts (Ganduri , 5 volumes- Essays and Reflections on
Life and Society written during the latter years of his life)
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Prof. Acad. Cristofor Simionescu was member of many professional

and honorary societies including the American Chemical Society, Société
Chimique de France, Société de Chimie Industrielle de Paris, International
Society for the Study of the Origin of Life (ISSOL) and others.

He served as Romanian National Representative at the International
Union of Pure and Applied Chemistry (IUPAC) and was a member of the
Macromolecular Division and the IUPAC Commission for the Teaching of

Chemistry.

Prof, Acad. Cristofor 1. Simionescu was a member, Vice-President
and President of the Academy of Romania, member of the International
Academy of Wood Science (IAWS), Academy of Sciences of the German
Democratic Republic, Hungarian Academy of Science, Academy of
Sciences of the Republic of Moldavia, European Academy of Sciences and
Arts, New York Academy of Science and others.

He was Doctor Honoris Causa of the Polytechnic Institute of Sofia,
Bulgaria, was awarded the Gold Medal by the American Chemical Society
and 1976 and the National Order “Star of Romania” as Grand Officer in
2000.

Prof. Cristofor 1. Simionescu was the Editor of several international
scientific journals including Cellulose Chemistry and Technology, Memoirs
of the Scientific Sections of the Academy of Romania and Fuzzy Systems.

He also served a member of the Editorial Board of many
international journal including Revue Roumaine de Chimie, Acta
Polymerica, Journal of Polymer Science, European Polymer Journal,
Journal of Polymer Science- Polymer Chemistry Edition, Polymer
Bulletin, Polymers for Advanced Technologies and the Southern Brazilian
Journal of Chemistry.

During the early years of publication of the Southern Brazilian
Journal of Chemistry we had many collaborators from lasi including
Corneliu Oniscu, Adina Dumitrascu, Dan Cascaval, Eugen Horoba, Tinca
Onofrei, Cecilia Arsene, Carmen Mita, Radu Tudose, T. Gavriloaieli,
Raluca Mocanu, Maria Calistru, R. Olariu and Mircea Constantinescu.
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FSAI Vol. 1 No. 1 (1992)

EDITORTIAL

Y

Romania is well known to have played&a major part in the development of
fuzzy sets, logic and systems theory. Let us remember here the names of Grigore
Moisil, D. Ralescu, C.V. Negoita, D. Butnariu, V. Dumitru.

Following this tradition, both theoretical and applicative consistent,
researches are currently developed in this country. Although the Romanian school
in fuzzy systems is now oriented rather to engineering aspects, the fundamental
research is emphasized too. *

Today, the main center of research is in Iasi. It is due to the scientific,
didactic, and organizatorial efforts of the Managing Editor of this journal. Now,.
powerful groups involved in fuzzy systems research exists in the Polytechnic
Institute of Iasi, in the University of Iasi and in the Institute for Information
Science, Romanian Academy, Iasi Branch. The international symposia organized in
Iasi these last three years reflect the high level of research in Romania. I am
convinced that these research forces can push the field in this country.

This new journal is aimed to contribute to the dissemination of information
in fuzzy systems and in related fields. In the first place, it will reflect the
connections fuzzy systems theory has .with other recently developed sciences:
artificial intelligence, neural networks, chaotic systems. Applications of fuzzy
systems 1in engineering, economics, information science, computer science,
medicine a.s.o. will be also emphasized, according to the strategy of the
Editors.

I hope the journal will also reflect the state of the art in research in
this country, and that the best papers presented in the symposia organized here
will find a suitable publication medium.

The distinguished International Editorial Board offers the guarantee of a
top level international journal that will contribute, starting its very first
year, to .support the impetus of the scientific and technical research_in the
field of fuzzy systems. I am sure that all the members of the Editorial Board and
the referees will help to keep up the scientific level of this journal.

I hope this journal will contribute to the East - West cooperation, as well
as to the scientific cooperation at an international scale.

Finally, I hope that this journal will attain his objectives very soon, and
it will be soon recognized as a forum for the leading edge researches in fuzzy
systems and related fields.

Cristofor Simionescu
President, Iasi Branch of the Romanian Academy
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CRISTOFOR 1. SIMIONESCU . Jassy, 11 Palade Stree!

PROFESSOR OF ORGANIC Tel. 15374

AND MACROMOLECULAR CHEMISTRY
YULL MEMBER OF THE *

Acadei~ - OF ROMANIA = .
M August 1990

N Prof.Dr, Lavinel G. Ionescu
Secretary, Rio Grande do Sul Section
Brazilian Chemical Society .

Dear *rofessor Ionescu,

Thank you very much for your letter of June 8, which was a
real pleasure to me; first of sll, as it comes from a Romanian
having a high academic position and living far away from his
country, and then for the kind invitation of Joining the Edito-
rial Board of the SOUTHERE BRASILIAN JCURNAL OF CHEMISTRY.

I am happy to accept this job and I assure you that I'll urge
my colleagues ant coworkers to send you their contributions.

Having in view a possible future scientific cooperation be-
tweeh our countries, I take the opportunity of informing you
that in Jassy there exist an institute of macromolecnlar che-
mistry - The "Petru Poni" Institute = and a Chemiagry Depart-
ment (within the Polytechnic Institute) which I am leading.
Also, I am the President of the Jassy Branch of the Homanian
Academy to which - after the Romanian revolution from December -
its former institutes of research (9 in Jassy) have heen returned.
Thus, under the new conditions created, I invite you to visit
us - poesibly, in a future trip of yours to Europe - as we are
now free to ectablish scientific contacts with specizlists all
over the world; I am confident that stinmulating cooperation re-
lations could be established between our institutions.

I also suggest you a regular exchange between your publications
and one of the Jjournals we are issuing here ir Jassy: CIZLLULOSE
CHENISTRY AND TECHNOLOGY or MELODIRS OF THE SCIERTIFIC 3EOTIONS
OF THE ROMANIAN ACADENY. Under separate cover, I'll send you
copies of thése Jjournals.

Looking forward to receiving soon news from you, I send you

my considerate regards and remain,

-

. D. Wm
Acad. Crigfofor 1. Simionescu

Tours sincerely,
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OF CHEMISTRY

LAVINEL G. IONESCU,BS. MS_PhD. EDITOR

CAIXA POSTAL 15032, AGRONOMIA
PORTO ALEGRE, RS, BRASIL  CEP 9I50!

Porto Alegre, 26 Iulie 1993

Ilmo. Sr.

Acad. Prof. Dr. Cristofor I. Simiorescu
Academia Romana - Filiala lIasi

Calea Copou 8

IASI - ROMANIA  RO-6600

Mult Stimate D-le Academician Simionescu,

A trecut mai bine de un an de zile de cand am facut vizita
la Iasi, Din pacate, la Intoarcerea mea aici am avut mai multe
necazuri si neplaceri.

Din cauza iresponsabilitatii unor colegi de la Universidade
Federal do Rio Grande do Sul, iIn urma unor accidente de laborator
care au emanat gaze de compusi organici clorati si fosforati, am
suferit de consecinte serioase la sistemul nervos si respirator.
Acum ma simt mai bine. Am ramas Insa in urma cu o sumedenie de
treburi.

La noi aici acum situatia este foarte asemanatoare cu cea

din Europa de Rasarit. Aproape tot ce tine de guvern se darama.
Multe din Universitatile Federale au ajuns intr'un hal de necrezut.
Coruptia, furtul de bunuri publice si iresponsabilitatea domnesc

este tot. Dupa inlaturarea Presedintelui Collor lucrurile s'au
mrautatit si mai mult. Am fost nevoit sa Incep sa dau conferinte
la doua universitati particulare (Pontificia Universidade Catélica
do Rio Grande do Sul si Universidade Luterana do Brasil) ca sa pot
sa supravietuiesc.

In sfarsit am reusit sa scot primul numar din Southern Brazi-
lian Journal of Chemistry. Separat va trimit prin posta, pentru
Biblioteca Academiei, numere din Quimice Pampeano, buletln pentru
chimistii din Sudul Braziliei, Anais do 29 Simposio de Historia e
Filosofia da Ciéneia si niste monografii.

Imi cer scuze pentru greselile de limba rom3na, insa am
preferat sa scriu pe romaneste. Cua ocazia vizitei in Roménia
anul trecut, unii de la Bucuresti imi ziceau ca vorbesc ca
Moldovenii de peste Prut.

Va multumesc pentru cordlalltatea si amabilitatea pe care
mi-ati acordat-o cu ocazia vizitei mele la Iasi.

Cu cele mai alese sentimente,

Prof. Dr. Lavinel G. Ionescu
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Prof. Acad, Cristofor I. Simionescu was a great scientist, person and
human being."” He never forgot his origins, always helped others and was
true citizen of Jassy, Moldavia and Romania.

In retrospect, it is easy to understand why Prof. Acad. Cristofor L.
Simionescu was much closer to and a friend of Ilie G. Murgulescu,
prominent physical chemist and educator and collaborated and helped him
while he was Minister of Education of Romania. It is also easy to
understand why he was more distant from Costin D. Nenitzescu,
Romania’s well known physical organic chemist.*”

Like many great scientists, Prof. Acad. Cristofor I. Simionescu was a
modest person, never lost contact with his roots, was a scholar aware of his
social responsibility and a patriot.* "’

He genuinely believed that school, education and moral values were the
key factors in the development of society.

Whether or not he served as Doctoral Thesis Advisor for Elena
Ceausescu is not very important and irrelevant at this time, twenty years
after her execution. What really matters is that polymer science and
macromolecular chemistry developed and reached high standards in
Romania.

As Dr. Aubrey D. Jenkins, Emeritus Professor of Polymer Chemistry at
the University of Sussex, United Kingdom remarked to us during a visit in
Porto Alegre in the 1980°s, there were very few international conferences
on polymer science that he attended where a President of a Country and his
wife were present at the inaugural ceremony, two orchestras played and the
scientific level was high.'
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At the time, Prof. A. D. Jenkins was visiting Brazil and other countries
in Latin America on behalf of the British Council to evaluate possible areas
of collaboration and cooperation in polymer science.'®

Prof. Acad. Cristofor 1. Simionescu was the main driving force behind
the organization of numerous national and international conferences on
wood, cellulose and macromolecular chemistry, mainly in Jassy and
Bucharest. We cite particularly the International Symposium on
Macromolecules (IUPAC Macro 83, Bucharest).

Prof. Acad. Cristofor Simionescu was a very educated and erudite
person. Some twenty years ago, when most people were talking about a
new era, new paradigms, globalization, other truths and a change of values,
Prof. Acad, Cristofor I Simionescu in Jassy and other brilliant minds in
Coimbra, Portugal were talking about a crisis of civilization, return to
mercantilism and the darkness of the middle ages, imbecilization of the
masses and even the imbecilization of the elites (socially superior ruling
classes).'

Prof. Acad. Cristofor I. Simionescu has left us and gone to other levels
and dimensions. His example, his lesssons and his legacy remain for those
who may desire to make use of them.
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ABSTRACT

Prof. Cristofor 1. Simionescu was born in Dumbraveni, County of Suceava,
Bucovina, Romania on July 17, 1920 and passed away in Jassy on August 6, 2007.
He graduated from the Polytechnic Institute of Jassy in 1944 , obtained the Doctoral
Degree in Technical Sciences from the same institution in 1948 and served as a
Jaculty member in Jassy for over fifty (50) years. He held various other positions
including Rector, Vice-President and President of the Academy of Romania and
Director of the “Petru Poni” Institute of Macromolecular Chemistry. He has
supervised more than one hundred (100) doctoral dissertations, published over
eight hundred (800) scientific papers and authored or co-authored more than twenty
seven (27) books. He was a member of many academies and learned societies
throughout the world, Editor of many scientific journals and received many prizes
and awards. Prof. Cristofor 1. Simionescu served on the Editorial Board of many
international scientific periodicals, including the Southern Brazilian Journal of
Chemistry. He is generally considered the father of macromolecular chemistry in
Romania,
KEY WORDS: History of Chemistry, Science in Romania, Macromolecular

Chemistry, Polymer Science

RESUMO

Prof. Cristofor 1. Simionescu nasceu em Dumbraveni, Contado de Suceava,
Bucovina, Roménia em 17 de Julho de 1920 e faleceu em Iasi em 6 de Agosto de
2007. Formou-se em Quimica Industrial no Instituto Politécnico de lasi em 1944,
obteve titulo de Doutor em Ciéncias Técnicas da mesma instituicido em 1948 e fez
parte do corpo docente em lasi por mais de cingiienta (50) anos. Ocupou muitos
cargos, incluindo Reitor, Vice-Presidente e Presidente da Academia da Roménia e
Diretor do Instituto de Quimica Macromolecular “Petru Poni”.Orientou mais de
cem (100) teses de doutorado, publicou mais de oito centos (800) trabalhos cientificos
e foi autor ou co-autor de mais de vinte sete (27) livros. Ele foi membro de muitas
academias e sociedades cientificas do mundo inteiro, Editor de muitas revistas
cientificas e recebeu muitos prémios e homenagens. Prof. Cristofor 1. Simionescu fez
parte do Corpo Editorial de muitas revistas cientificas internacionais incluindo
Southern Brazilian Journal of Chemistry .Ele é geralmente considerado o pai da
quimica macromolecular na Roménia.
PALAVRAS CHAVE: Historia da Quimica, Ciéncia na Roménia, Quimica

Macromolecular, Polimeros
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O Professor Cristofor I. Simionescu nasceu em Dumbraveni, Contado
de Suceava, Bucovina, Roménia em 17 de Julho de 1920 e faleceu em lasi
no dia 6 de Agosto de 2007.

Ele ¢ descendente de uma familia modesta e seu pai e sua mae foram
professores. Fez os estudos de primeiro grau em Dumbraveni e completou
o segundo grau em Suceava e no Liceu Nacional de lasi.

Crsitofor 1. Simionescu comegou os estudos universitarios na Faculdade
de Quimica Industrial do Instituto Politécnico de lasi e formou-se “magna
cum laude “ em 1944. Em 1948 obteve o grau de Doutor em Ciéncias
Técnicas da mesma institui¢do. A sua tese de doutorado no campo da
tecnologia organica tratou das propriedades de 6leos extraidos de plantas
da Romeénia.

Cristofor I. Simionescu passou a maior parte da sua vida académica no
Instituto Politécnico de lasi (atualmente denominado de Universidade
Técnica Gheorghe Asachi). Ocupou os cargos de Assistente (1943),
Professor Assistente (1944-1948) e Professor Adjunto (1948-1951). Em
1951 foi promovido a Professor Titular € Chefe da Catedra de
Macromoléculas Naturais e Sintéticas. Foi Chefe do Departamento por
mais de trinta e cinco (35) anos e se aposentou em 1995.

O Prof. Cristofor 1. Simionescu foi o fundador da Escola de Quimica
Macromolecular e Ciéncias dos Polimeros na Roménia. Ele introduziu o
ensino de disciplinas formais em 1948 e um ano depois estabeleceu a
Secgdo de Celulose, Papel ¢ Fibras Artificiais na Faculdade de Quimica
Industrial do Instituto Politécnico de Iasi.

Ele comegou estudos de pesquisa com madeira, lignina, junco da Delta
do Dantbio e tipos especiais de papel. Junto com seus colaboradores, ele
estudou a sintese € modificagdo de polimeros através de reag¢des
mecanoquimicas € indugdo por plasma. Outras atividades de pesquisa
incluiram polimeros semicondutores, polimeros com peso molecular muito
alto, biopolimeros, a origem da vida, estrutura macromolecular complexa e
polimeros de interesse biomédico.
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Em 1964, o Instituto de Quimica de Iasi foi transformado num Instituto
exclusivamente dedicado a pesquisa, investigacio e aplicagdes de fibras
sintéticas e naturais, i.e., 0 “Instituto Petru Poni de Quimica
Macromolecular” ¢ o Prof. Cristofor I. Simionescu atuou como seu
Diretor por 30 anos (de 1970 até 2000). Na presente data € um Instituto de
Exceléncia da Academia da Roménia.

Os estudos desenvolvidos no Instituto incluiram a quimica da madeira,
do junco da Delta do Danubio, polissacarideos, sintese e polimeriza¢do
(copolimerizagfo) de novos mondmeros, mecanoquimica de polimeros,
fotopolimeros, polimeros semicondutores, quimica de complexos
macromoleculares de transferéncia de carga, plasmoquimica, iniciadores
multifuncionais, poliacetilenos e outros polimeros com liga¢des duplas
conjugadas e polimerizagdes eletroiniciadas.

Prof. Cristofor I. Simionescu também tinha interesse no estudo da
origem da vida, particularmente nas condigdes de atmosferas reduzidas dos
gases primordiais na Terra fria. Ele publicou mais de cinqiienta (50)
artigos cientificos sobre o assunto e também foi co-autor de um livro com
titulo “A Teoria Fria da Origem da Vida”, publicado em romeno e russo.

Ele orientou mais de cem (100) teses de doutorado de pesquisadores de
muitas partes do mundo. Hoje, alguns dos seus discipulos ocupam cargos
importantes em universidades e institutos de pesquisa em muitos paises
incluindo, Roménia, Estados Unidos, Alemanha. Canada, Republica da
Moldavia, Rissia, Bulgaria, Egito, Paquistdo ¢ Argélia.

Prof. Cristofor I. Soimionescu tem mais de cinqiienta (50) patentes,
publicou mais de oitocentos (800) artigos cientificos e foi autor ou co-autor
de mais de vinte e sete (27) livros escritos principalmente em romeno,
inglés e russo. Alguns deles sdo os seguintes:

Quimica da Madeira na Reptblica Popular da Roménia (1964)
Quimica do Junco (1967)

Mecanoquimica dos Compostos Macromoleculares (1967)
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Estado Atual do Estudo do Enxerto da Celulose (1967)
Fracionamento de Compostos Macromoleculares (1969)
Quimica da Madeira ¢ da Celulose (2 volumes, 1972-73)
Quimica da Madeira no Roménia. Alamo e Salgueiro. (1973)

Tratado de Quimica dos Compostos Macromoleculares (4 volumes)
(1973-1993)

Quimica das Algas Marinhas (1974)

Polimeros Biocompativeis e Biologicamente Ativos (1980)
Enzimas (1980)

Proteinas (1982)

A Origem da Vida (1983)

Quimica Macromolecular (1985)

Poliacetilenos (1987)

Implicagdes Bioenergéticas dos Corantes (1988)

Aspectos da Historia da Quimica na Roménia (1964)
Relagdo entre Ciéncia e Filosofia

Pensamentos (Ganduri, 5 volumes - Ensaios e Reflexdes sobre
A Vida e a Sociedade, escritos nos ultimos anos)
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Prof. Acad. Cristofor I. Simionescu foi membro de muitas sociedades
professionais e honorarias incluindo a American Chemical Society, Société
Chimique de France, Société¢ de Chimie Industrielle de Paris, a Sociedade
Internacional para o Estudo da Origem da Vida (ISSOL) e outras.

Ele foi Representante Nacional da Roménia junto a Unido Internacional
de Quimica Pura e Aplicada (UIQPA) ¢ foi membro da Divisdo de
Macromoléculas ¢ da Comissdo para o Ensino da Quimica.

Prof. Acad. Cristofor I. Simionescu foi membro, Vice-Presidente ¢
Presidente da Academia da Roménia, membro da Academia Internacional
da Ciéncia da Madeira (IAWS), Academia de Ciéncias da Republica
Democratica da Alemanha, Academia de Ciéncia da Hungria, Academia de
Ciéncias da Republica da Moldavia, Academia Européia de Ciéncias e
Artes, Academia de Ciéncias de Nova York ¢ outras.

Ele recebeu o grau de Doctor Honoris Causa do Instituto Politécnico
de Sofia, Bulgaria, a Medalha de Ouro da American Chemical Society em
1976 e a Ordem Nacional “Estrela da Roménia “ como Grande Oficial em
2000.

Prof. Cristofor I. Simionescu foi Editor de varias revistas cientificas
internacionais incluindo Cellulose Chemistry and Technology, Memorias
das Secgdes Cientificas da Academia da Roménia ¢ Fuzzy Systems.

Ele também fez parte do Corpo Editorial de muitas revistas
internacionais incluindo Revue Roumaine de Chimie, Acta Polymerica,
Journal of Polymer Science, European Polymer Journal, Journal of
Polymer Science — Polymer Chemistry Edition, Polymer Bulletin, Polymers
for Advanced Technologies ¢ Southern Brazilian Journal of Chemistry.

Durante os primeiros anos de publicagédo do Southern Brazilian Journal
of Chemistry recebemos o apoio de muitos colaboradores de Iasi incluindo
Corneliu Oniscu, Adina Dumitrascu, Dan Cascaval, Eugen Horoba, Tinca
Onofrei, Cecilia Arsene, Carmen Mita, Radu Tudose, T. Gavriloaiei,
Raluca Mocanu, Maria Calistru, R. Olariu and Mircea Constantinescu.
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FSAI Vol 1 No. 1 (1992)

EDITORIAL

)

Romania is well known to have playe& a major part in the development of
fuzzy sets, logic and systems theory. Let us remember here the names of Grigore
Moisil, D. Ralescu, C.V. Negoita, D. Butnariu, V. Dumitru.

Following this tradition, both theoretical and applicative consistent
researches are currently developed in this country. Although the Romanian school
in fuzzy systems is now oriented rather to engineering aspects, the fundamental
research is emphasized too. x

Today, the main center of research is in Iasi. It is due to the scientific,
didactic, and organizatorial efforts of the Managing Editor of this journal. Now,.
powerful groups involved in fuzzy systems research exists in the Polytechnic
Institute of Iasi, in the University of Iasi and in the Institute for Information
Science, Romanian Academy, Iasi Branch. The international symposia organized in
Iasi these last three years reflect the high level of research in Romania. I am
convinced that these research forces can push the field in this country.

This new journal is aimed to contribute to the dissemination of information
in fuzzy systems and in related fields. In the first place, it will reflect the
connections fuzzy systems theory has with other recently developed sciences:
artificial intelligence, neural networks, chaotic systems. Applications of fuzzy
systems in engineering, economics, information science, computer science,
medicine a.s.o. will be also emphasized, according to the strategy of the
Editors.

I hope the journal will also reflect the state of the art in research in
this country, and that the best papers presented in the symposia organized here
will find a suitable publication medium.

The distinguished International Editorial Board offers the guarantee of a
top level international journal that will contribute, starting its very first
year, to .support the impetus of the scientific and technical research. in the
field of fuzzy systems. I am sure that all the members of the Editorial Board and
the referees will help to keep up the scientific level of this journal.

I hope this journal will contribute to the East ~ West cooperation, as well
as to the scientific cooperation at an international scale.

Finally, I hope that this journal will attain his objectives very sopon, and
it will be soon recognized as a forum for the leading edge researches in fuzzy
systems and related fields.

Cristofor Simionescuy
President, Iasi Branch of the Romanian Academy
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CRISTOFOR 1. SIMIONESCU B Jussy, 11 Palade Street
PROFESSOR OF ORGANIC Tel. 15374
AND MACROMOLECULAR CHEMISTRY
FULL MEMBER OF THE .

Acadetiw- - OF ROMANIA e
v August 1920

N Prof.Dr, Lavinel G. Ionescu
Secretary, Rio Grande do Sul Section
Brazilian Chemical Society .

y

Dear ¥

rofessor Ionescu,

Thank you very much for your letter of June 8, which was a
real pleasure to me; first of ally as it comes from a Romanian
having a high academic position and living far away from his
country, and then for the kind invitation of Joining the Zdito-
rial Board of the SCOUTHERN BRASILIMY JOUKNAL OF CHEMISTRY.

I am happy to accept this job and I assure you that I'll urge
my colleagues and coworkers to send you their contributions.

Having in view a possible future scientific cooperation be-
tweeh our countries, I take the opportunity of informing you
that ir Jassy there exist an instiftute of macromolecular che-
mistry - The "Petru Poni" Institute ~ and a ChemiaEry Depart-
ment (within the Polytechnic Institute) which I am leading.

Also, I am the fresident of the Jassy Branch of the Homanian
Academy to which — after the Romanian revolution from December -
its former institutes of research (9 in dassy) have been returned,
Thus, under the new conditions created, I invite you %o visit

us -~ poesibly, in a future trip of yours to Europe - as we are
now free to ectablish scisntific contacts with specialists all
over the world; I am confident that stimulating cooperation re-
lations could be established between our institutions.
I also suggest you a regular exchange between your publication
and one of the journals we are issuing here ir Jassy: CZLLULCS
CHENISTRY AND TECHECOLOGY or MENOIRS OF THE SCIERZTIFIC SA3TICHS
OF THE ROMANIAN ACADEMY. Under separate cover, I'll send you
copies of thése Journals.

Looking forward to receiving soon news from you, I send you
my considerate regards and remain,

Yours sincerely,

3. _dnprrrvt
Acad. Crigfofor 1. 3Simionescu
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CAIXA POSTAL 15032, ACRONOMIA
PORTO ALEGRE, RS, BRASIL  CEP 91501

Porto Alegre, 26 Iulie 1993

Ilmo. Sr.

Acad. Prof. Dr. Cristofor I. Simiomescu
Academia Romana - Filiala lIasi

Calea Copou 8

IASI - ROMANIA RO-6600

Mult Stimate D-le Academician Simionescu,

A trecut mai bine de un an de zile de cand am facut vizita
la Iasi. Din pacate, la Intoarcerea mea aici am avut mai multe
necazuri si neplaceri.

Din cauza iresponsabilitatii unor colegi de la Universidade
Federal do Rio Grande do Sul, In urma unor accidente de laborator
care au emanat gaze de compusi organici clorati si fosforati, am
suferit de consecinte seriocase la sistemul nervos si respirator.
Acum ma simt mai bine. Am ramas Insa in urma cu o sumedenié de
treburi,

La noil aici acum situatia este foarte asemanatoare cu cea

din Europa de Rasarit. Aproape tot ce tine de guvern se darama.
Multe din Universitatile Federale au ajuns intr'un hal de necrezut.
Coruptia, furtul de bunuri publice si iresponsabilitatea domnesc

este tot, Dupa Inlaturarea Presedintelui Collor lucrurile s'au
mrautatit si mai mult. Am fost nevoit sa Incep sa dau conferinte
la doua universitati particulare (Pontificia Universidade Catdlica
do Rio Grande do Sul si Universidade Luterana do Brasil) ca sa pot
Sa supravietuiesc.

In sfarsit am reusit sa scot primul numar din Southern Brazi-
lian Journal of Chemietry. Separat va trimit prin posta, pentru
Biblioteca Academiei, numere din Quimice Pampeanc, buletin pentru
chimistii din Sudul Braziliei, Anais.do 29 Simposio de Historia e
Filosofia da Ciéncia si niste monografii.

Imi cer scuze pentru greselile de limba romi3na, insa am
preferat sa scriu pe romaneste. Cua ocazia vizitei in Romdnia
anul trecut, unii de la Bucuresti imi ziceau ca vorbesc ca
Moldovenii de peste Prut.

Va multumesc pentru cordialitatea si amabilitatea pe care
mi-ati acordat-o cu ocazia vizitei mele la Iasi.

Cu cele mai alese sentimente,

Prof. Dr. Lavinel G. Ionescu
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Prof. Acad. Cristofor [.Simionescu foi um grande cientista, uma
pessoa fora do comum € um ser humano excepcional.'”” Ele nunca
esqueceu as suas origens, sempre ajudou os outros e foi um cidaddo
exemplar de lasi, da Moldavia e da Roménia.

Em retrospecto, € facil entender porque o Prof. Acad. Cristofor
I.Simionescu se aproximou e foi amigo de Ilie G. Murgulescu, destacado
fisico-quimico e educador. Ndo foi por acaso que os dois colaboraram
quando 1.G. Murgulescu foi Ministro da Educagdo da Roménia. E também
facil de entender o distanciamento entre Cristofor I. Simionescu e Costin D.
Nenitzescu, o famoso quimico organico romeno.*”

Como muitos grandes cientistas, Prof. Acad. Cristofor I. Simionescu
foi uma pessoa modesta, nunca perdeu o contato com as suas raizes, estava
plenamente consciente da sua responsabilidade social e foi um verdadeiro
patriota.® "

Ele, de verdade, acreditou que a escola, a educagdo e os valores morais
sdo os fatores preponderantes para o desenvolvimento da sociedade.

Se ele serviu ou ndo como Orientador da Tese de Doutorado de Elena
Ceausescu, ndo parece ser muito importante ou relevante a esta altura, vinte
anos apos a sua execucdo. O que € verdadeiramente importante € que a
quimica macromolecular e a ci€ncia dos polimeros atingiu niveis muito
altos na Roménia.

Como Dr. Aubrey D. Jenkins, Professor Emeritus de Quimica dos
Polimeros da Universidade de Sussex, Reino Unido, nos confiou durante
uma visita em Porto Alegre na década de 1980, foram poucas as
conferéncias internacionais sobre polimeros das quais ele participou onde o
Presidente do Pais e sua esposa estavam presentes na ceriménia inaugural,
duas orquestras tocavam ¢ o nivel cientifico era muito alto.'®
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C. I. Simionescu, Fundador da Escola Romena de Quimica Macromolecular

Na época, o Prof. A. D. Jenkins estava visitando o Brasil e outros paises
da América Latina a cargo do British Council para avaliar possiveis areas
de colaboragdo e cooperagdo na ciéncia dos polimeros.

Prof. Acad. Cristofor I. Simionescu foi o principal organizador de
muitos congressos nacionais € internacionais sobre madeira, celulose e
quimica macromolecular, principalmente em lasi e Bucareste.
Mencionamos, como referéncia o Simpdsio Internacional sobre
Macromoléculas (IUPAC Macro 83, Bucharest).

Prof. Acad. Cristofor I. Simionescu foi uma pessoa altamente educada
e erudita. Uns vinte anos atras, quando a maioria das pessoas falavam de
uma nova era, novos paradigmas, globalizagdo, verdades diferentes e
mudangas de valores, o Prof. Acad. Cristofor I. Simionescu em lasi ¢ outras
mentes brilhantes em Coimbra, Portugal falavam de crise da civilizagao,
regresso ao mercantilismo e obscurantismo da Idade Média, imbecilizagio
das massas e at¢ imbecilizagdo das elites.

O Prof. Acad. Cristofor I. Simionescu nos deixou e subiu para outros
niveis e dimensdes. O seu exemplo, as suas li¢des ¢ a sua heranga
permaneceram para aqueles que gostariam de tirar proveito.
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BOOKS / LIVROS

HAIDI FIEDLER, “Homens, terra e 4gua — a relacio envolve instintos eternos”

“ Mankind, Earth and Water — The Relationship that involves
Eternal Instincts ”, Editora da Autora, Universidade Federal de Santa Catarina,
Florianépolis, SC, Brasil, 2008, 46 paginas .

Disponivel on line: http://www.gmc.ufsc.br/lacfi

Este livro, publicado em portugués e inglés, conta a historia de uma
molécula menina chamada Moleculina, com apelido Lina, que nasceu em 4
de Margo de 1921. Sua mae era a Sra. Oxigénio € seu pai era o Sr.
Hidrogénio. Lina nasceu e cresceu em conjunto com outras moléculas que
formavam um agregado puro e cristalino, um meio superior, chamado
“agua pura e cristalina” em um rio proximo a Cordilheira dos Andes, na
fronteira entre Peru, Bolivia e Chile na América Latina.

Mankind, Earth and Water
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Com 10 anos de idade, Lina que era cega e sonhadora, se

transformou em liquido e foi rio abaixo até a cidade de Santiago. No
caminho conheceu muitos lugares bonitos. Na cidade grande porém, sentiu
os esgotos domésticos e industriais e decidiu estudar para melhor entender
0 que estava acontecendo.

Com 17 anos, Lina foi a estudar na Universidade ¢ também no
“Instituto de Estudos Avan¢ados das Moléculas Superiores do Chile”.
Sonhava junto com colegas e amigas se transformar em gas, viajar e
conhecer o maravilhoso ambiente do pais acolhedor chamado Brasil. Foi
uma aluna exemplar , criou a “Teoria da Ondulagao Universal” e como
prémio recebeu uma bolsa de estudos no Programa de Pos-Graduagéo do
Planeta do “Imstituto Avanc¢ado do Mar”.

Lina e seu tio cujo nome era Einstein Moleculino de Carbono 11, com
apelido Emc® partem com o consentimento da familia e parentes. O tio de
Lina explicou para ela que o grande problema dos lugares para onde eles
iriam eram os seres chamados “humanos” que haviam afetado a “camada
de ozonio” ¢ provocado o “Efeito Estufa”.O lucro falava mais alto e as
ganancia sobrepujou a orgulhosa racionalidade dos humanos.

No Instituto Avan¢cado do Mar, Lina e seu tio trabalharam em rede
com muitos grupos de pesquisadores com o objetivo de manter o Planeta
vivo e saudavel. Os estudos estavam relacionados com educag¢ido ambiental,
sustentabilidade do Planeta, tratamento de residuos aquaticos e
atmosféricos, novos materiais, degradagio de fosfatos organicos,
reflorestamento e outras areas.

O problema mais sério era um aquecimento demasiado intenso do
Planeta, ja que os raios do Sol penetraram profundamente através da
atmosfera com espessura muito reduzida. Eventualmente, na Terra tudo
virou cinza, estava sempre nublado e ndo dava mais para ver o Sol

Lina desaparece do espago comum e vai para outra dimenséo paralela.
Se transforma em gas. No Mar, onde ela se encontra agora passa a se
chamar Agua simplesmente, mas com sobrenome Sélido-Liquido-Vapor.
E Lina, ou simplesmente Molécula Agua, depois de viver um tempo no
Mar, quer ir estudar ou trabalhar no Céu nunca desiste de sonhar. “Deseja

Sfortemente conseguir sentir o Sol mais de perto, ou a luz do seu ou outros
Planetas, e dizem ....que foi parar para refletir um pouco mais sobre seu
grau de vitalidade em Andromeda. Mas sempre estd querendo chegar
mais longe, mais longe, querendo investigar elaborando uma tese

indefensavel de que o Universo é infinito, ou seja eterno.



———
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Ela gostaria de estar PARA SEMPRE presente no Universo”.

Lina sabia que a maioria dos Continentes do passado haviam
submergido e que agora s6 existiam poucas ilhas vulcanicas, picos e
montanhas.

No Mar, Lina , que nunca casou ou teve filhos, tem muitos alunos e uma
casa propria, situada numa regido hidrotermal. Ela tem um submersivel
que ela mesma tripula e procura informagdes sobre a regido, usando
ecossondas e outras técnicas.

Lamentavelmente, a regido tranqiiila perto das “chaminés
hidrotermais™ foi invadida por induistrias multinacionais aproveitadoras. A
regido, que no passado era um verdadeiro paraiso, virou uma regido
perigosa para os habitantes com um cinturdo de marginalidade.

Lina luta para colocar esta populagdo marginal dentro da sociedade
através da educaciio e construir uma sociedade mais justa.

Atualmente, Lina perdeu todos seus familiares, mas ndo perdeu a sua
capacidade continua de adaptar seus sonhos as diferentes situa¢des de
desenvolvimento em que se encontra o seu meio ambiente no momento,
porque ela acredita que € um ser eterno.

Lina ou simplesmente Agua, sofreu muita irradiagdo devido ao buraco
na camada de 0z6nio, se chama agora Agua Pesada e possui uma
quantidade enorme de deutério. Foi trabalhar em cdmaras subterraneas,
abertas nas rochas nas profundezas do mar, onde ndo deve existir outro tipo
de radiagdo que ndo sejam os neutrinos. O objetivo de Lina € capturar
algum neutrino porque quer estuda-los porque a maioria dos neutrinos sdo
liberados pela combustédo nuclear no Sol . Ela pensa que se conseguir
saber mais sobre eles, podera saber mais sobre o Sol para poder “vé-lo
mentalmente”.

Esta é um resumo breve da historia de Lina Moleculina, também
chamada simplesmente de Agua-Sélido-Liquido-Vapor.

A nivel fundamental, pode ser considerada uma historia para criangas e
uma ficgao.

Em nivel mais elevado, o livro trata da agua, a molécula mais
abundante, interessante e importante do Planeta Terra. E um ensaio de
pensamentos filoséficos de atualidade, muito graves e dificeis como meio
ambiente, aquecimento global, polui¢do, camada de 0z6nio, mudangas
climaticas, sustentabilidade, novos materiais, teoria da ondulag¢do universal,
mecanica quantica, salto com vara, quimica que é sempre boa, arte e
decadéncia de pessoas, €tica € o principio de responsabilidade e educagéo.



SOUTH. BRAZ. J. CHEM,, Vol.17, No. 17, 2009

77

Como a Professora Dra. Heidi Fiedler, menciona no Prefacio, o livro é o
resultado de sua reflexdo num périodo dificil da Vida. Sdo momentos namo
as pessoas pensam seriamente e refletem profundamente sobre a
sua trajetoria no Planeta Terra. A leitura do livro a este nivel ndo pode e
ndo deve ser um exercicio confortavel ou uma situacdo de descontragio.

Os pensamentos filosoficos apresentados pela autora devem ser
analisados e avaliados por cada leitor individualmente. Cada um devera
tirar as suas conclusdes e determinar as trajetorias que devera seguir.

Recomendamos altamente a leitura deste livro para todos os
interessados no Planeta Terra.

Lavinel. G. lonescu, A.A., B.S., M.S., Ph.D. (Fisico-Quimica/Astrofisica)

HAIDI FIEDLER, “Mankind, Earth and Water - The Relationship that

Involves Eternal Instincts”, Editora da Autora,
Universidade Federal de Santa Catarina, Floriandpolis, SC, Brazil, 2008,
46 pages.

This book, published simultaneously in English and Portuguese tells the
story of a little girl and molecule, called Moleculina, nicknamed Lina, who
was born on March 4, 1921. Her mother was Lady Oxygen and her father
was Lord Hydrogen. She was born together with other molecules
that formed a pure and crystalline aggregate, a superior environment,
called “pure and crystalline water” in a river of the Andes Mountain
Range, close to the border between Peru, Bolivia and Chile in Latin
America.

At the age of ten, Lina who was blind and a dreamer, transformed
herself into a liquid and started a journey downstream to the city of
Santiago. Along the way, she saw many beautiful places. In the large city,
she became disappointed with sewage and industrial wastes and other
things and decided to study in order to understand what was going on.

At the age of seventeen, Lina entered the university and also began
studies at the “Chilean Institute of Advanced Studies on Higher
Molecules”. Together with her colleagues and friends she dreamed to
transform herself into a gas, travel and get to know the marvelous
environment of a friendly country called Brazil.
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She was an outstanding student, discovered the “Theory of Universal
Ondulation” and as a prize she was awarded a scholarship in the Planetary
Gaduate School of the ”Advanced Institute of Oceanography”.

Lina and her uncle whose name was Einstein Moleculine Carbon II,
nicknamed Emc?, started a new journey with the consent of the family and
friends. Her uncle explained to her that the biggest problem of the places
where they will travel were certain beings called “humans” that depleted
the “ozone layer” and caused the “greenhouse effect”. Profit was more
important and greed overwhelmed the proud rationality of humans.

In the Advanced Institute of Oceanography, Lina and her uncle
worked in collaboration with many groups of research scientists in order to
maintain the Planet alive and healthy. The studies were related to
environmental education, sustainability of the Planet, treatment aquatic
and atmospheric residues, new materials, decomposition of organic
phosphates, reforestation and other areas.

The most serious problem was global warming since the rays of the Sun
now passed rather easily through the rarefied ozone layer. Eventually,
everything on Earth turned grey, it was always cloudy and the Sun could
not be seen anymore.

Lina disappears from common space and goes to a parallel dimension.
She becomes a gas. In the Ocean, where she is now, her name is simply
Water, but now she also has a last name , Solid-Liquid-Vapor. And Lina,
or simply Water Molecule, after spending some time in the Ocean, wants
to go to study and work in Heaven and does not give up dreaming. “She
wants to be closer to the Sun and feel its light or the light of other
planets, and they say ...... that she went to reflect about herself and
her inner strength somewhere in Andromeda. She wants to reach
further and further into Space with the desire to elaborate a thesis that
some people think is indefensible that the Universe is infinite and
eternal. She would like to be present FOREVER in the Universe”.

Lina knew that the majority of the Continents of the past have been
submerged and that now what was left of Mother Earth were a few volcanic
islands and mountain peaks.

In the Ocean, Lina who has never married and has no children, but has a
lot of students, owns a house in a region near hydrothermal vents. She has
a high depth submarine (bathyscaph) that she commands and uses to seek
information and data about the region using echo probes and other
techniques.

Unfortunately, the once calm region of the hydrothermal vents, has
been invaded by multinational industrial companies that think only about



SOUTH. BRAZ. J. CHEM,, Vol.17, No.17, 2009

79

profit and easy money making. The region, that in the past was a true
paradise, became a dangerous area for its inhabitants and was transformed
into crime and poverty belts with violence, robbery and trafficking of all
kinds. Lina works hard and struggles to place this marginal population back
into society through education and tries to build a society with justice for
all.

At the present, Lina lost all her family members but she did not loose
the capacity to adapt her dreams to the different conditions of the
environment at the time, because she believes that she is an eternal being.

Lina or simply Water, was exposed to a lot of radiation because of the
depletion of the ozone layer of the atmosphere and she was converted to
Heavy Water and now she contains a large amount of deuterium. She
went to work in subaquatic caves opened in rocks at very large depths
where there is no other type of radiation, except neutrinos. Her objective is
to capture neutrinos. Since the majority of them are liberated by solar
combustion, she thinks that by studying neutrinos she can understand
more about the Sun and mentally visualize it.

This is a short summary of the story of Lina Moleculina, who is also
called Water-Solid-Liquid-Vapor. In a simple minded way it can be
considered a story for children and a fiction.

At a higher level, the books treats of water, the most abundant,
important and interesting molecule on Planet Earth. It represents an assay
of current , grave and difficult philosophic thoughts such as environment,
global warming, pollution, ozone layer, climate changes, sustainability,
new materials, theory of universal ondulation, quantum or wave mechanics,
pole vault jumping, chemistry that is always good, art and decadence of
people, ethics and the principle of responsibility and education.

As Prof. Dr. Heidi Fiedler mentions in the Preface, the book is the result
of her reflection during a difficult period of her Life. These are moments
when people think seriously and reflect profoundly over their trajectory on
Planet Earth. The reading of the book at this level can not and should not
be a comfortable and relaxing experience.

The philosophic thoughts presented by the author must be analyzed and
evaluated by every reader individually. Everyone should draw his own
conclusions and determine the trajectories that he should follow.

We recommend highly the reading of this book to all those interested in
Planet Earth.

Lavinel G. lonescu, A.A., B.S., M.S., Ph.D. (Physical Chemistry/Astrophysics)
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