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" Tt has been demonstrated that Cop 1 can competitively inhibit the '

cytokines may mediate the therapeutic effect of Cop 1 in disease
induced not only with MBP.but also with other enceph:aljtogens
by the mechanism of "bystander suppressmn _ The inductiOn
of such specific suppressor cells by Cop 1 is therefore ‘one
mechanism by which its’ therapeutlc effect is c_lehver_ed. '

b. Inhzbmon of antrgen-specy‘ic T-cell responses

response to MBP of diverse MBP-specific murine and human T
cell lines and clones, which have different MHC restrictions and

respond to.different epitopes of MBP, while having no effect on’

* PPD-specific T cell clones [29, 30]. These studies suggest that

the site of competition between MBP and Cop 1 is most likely to
be the MHC-binding site. In order to demonstrate the direct
binding of Cop 1 to MHC molecules on antigen-presenting cells

 (APC) and to study the specificity, affinity and time course of

'these mteractlons we used ablotmylated denvatlve of Cop1 and_
a ﬂuonmetnc method -to. follow. the bmdmg [31]- .
exlnblted a very hrgh and 1ndrscr1mmate bindingto. dlfferent' _

types of -APC of various H-2 and HLA haplotypes ~The

'spemﬁcny of the blndtng was confirmed by its 1nh1b1tlon with
~ gither the relevant anti-MHC class 11 antlbodtes or unlabelled
- analogs The binding of Cop 1 to MHC class ]Ijmolecules was
'more raptd and efficient than that of MBP M _over, Cop 1
" inhibitéd the brndlng of MHC .and other encephahtogens i the
MHC molecules and could even efﬁerently displace- ‘MBP- from_
the’ MHC class 11 bmdmg groove “This mhtbrtion of binding £
ty, and not lnmted

_the APC is, however of ratherbroad speci

en' and tl]e complex of Cop 1

This was corroborated by the antagomstlc effect. of Copl where_

it inhibited. the presentatlon of MBP or its encephalitogenic
epitope to the. T-cell receptor in a stnctly antlgen-spemﬁc
manner (32)

Proposed mode of action of Cop 1 in EAE and MS
Cop 1-affects EAE, and therefore by extrapolation MS, at

A vanous levels of the immune response involved, which differ in

.thelr degree of specﬂicrty Bmdmg of Cop 110 the MHC class

-1 molecules, which is the-least specific step, is a prerequisite, for

it effect by any mechamsm Fol]ow:mg this interaction, two
mechamsms were, clearly shown to be effectwe

. binditig to-the .relevant. MHC. leads to the activation of T

suppressor - c¢ells, which -are . activated by - suppressive
determinants shared between MBP and Cop 1. This mechanism
is a specﬁic one and results from the cross-reactivity between
Cop 1 and MBP. 2) Cop 1 can compete for binding to MHC

_class IT molecules with several myelin-associated antigens,

“Cop 1

1) Cop 1.__

resulting in inhibition of antigen-specific T cell effector
functions (i.e. proliferation, interleuk:in
cytotoxicity).

This mechanism may be less specific, as MHC blockade may
lead to interference with other immune responses. However, this

secretion and

.- does not seem to be the case, as Cop-1 did not inhibit responses

to ovalbumin or lysozyme. Furthermore, D-Cop 1, which bound
to MHC class IT moleécules as efficiently as Cop 1 and competed
with MBP for binding, did not inhibit MBP-specific T cell lines,
and did not inhibit EAE when coinjected with the
encephalitogenic emulsion. Theseﬁndings may suggest that the
nonepecific MHC blocking is a neces'aary but not s'tlfﬁcien_t step,

~which requires an additional step involving antigen-specific
“mechanisms such as induction of crossreactive T cell tolerance,

or T cell receptor antagonism. Regardless of the mechanism

involved, the ability of Cop 1 to suppress disease which is

. induced netonly by MBP but by othier: myelin -associated
- proteins as well, is very important, since these ant:tgens n-nght be
ipotentlal autoanugens inMS. - : ol

9°

' Conclusron

Copaxone is the only non- mterferon novel drug for the treatment a

‘of multiple sclerosis. Itisa’ synthetrc polymer of amino ac1ds,

: 'and has'a sp_emﬁc effect on thie autoimmune prOcess mvolved in
“EAE and in MS. The results of linical trials with Cop'1 indicate

that it is a prormsmg Iow-nsk MS- spec1ﬁc drug for the treatment,

of relapsmg MS capable of slow:mg pmgresswn of dlsabﬂrty'

) _and reducmg the . relapse rate. -
intervention, CoP 1 has the advantage of. reduced probabrhty of

_As an antlgen spec1f1c '

.  long-term. damage to the immune system : :
. As for the chermstry angle“ of this drug, it is of mterest that
_ -Copaxone is the first. drug-of ‘a polymenc natuee, approved for

o treatment of a dlsease Thrs isa macromolecular preparanon '

obtained by polymeric techniques, in which probab]y no two

Imolecules are completely identical. The microheterogeneity of

Cop 1 can actually be part of its success, as it may contain
sufficient different amino acid sequences that conld successfully
compete with the encephalitogenic antigens for class 1T MHC
antigens of many different genetic backgrounds. This, as w_e]l as

its high safety profile, make Copaxone a first choice drug that

will’hoPefully alleviate the suffering of many MS patients.
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or spinal cord-derived substances which constitute the
encephlitogenic antigens. These include several proteins such as
myelin basic protein (MBP), proteolipid protein (PLP), myelin
oligodendritic glycoprotein (MOG) and others. The disease is
mediated by CD4+ autoreactive T cells, which recognize the
encephalitogenic antigen(s) in association with major
histocompatibility complex {MHC) class II molecules. These
autoreactive cells migrate into the central nervous system (CNS)
and mediate the pathogenic process. When we started our
research in 1967, the only encephalitogenic material identified in
the CNS was the MBP, and the only information available about
it was its overall amino acid composition. It is of interest that
MBP, under different conditions (e.g. in the absence of CFA)
was capable of suppressing EAE rather than inducing the disease
[16].

Our approach to the study of EAE and its suppression was the
synthetic one, using copelymers of amino acids whose
composition resembled to a certain extent that of natural MBP,
in order to simulate its ability to induce or suppress EAE. None
of the copolymers proved to be encephalitogenic even after
conjugation with brain lipids, but some, particularly Cop-1,
showed high efficacy in suppressing EAE [17].

Cop-1 is a synthetic amino acid copolymer composed of
L-alanine, L-lysine, L-glitamic acid and L-tyrosine in a residue
molar ratio of 4.2:3.4:1.4:1.0. It was shown to suppress EAE
induced by MBP in a variety of animals, including guinea pigs,
rabbits, mice and two species of monkeys - rhesus monkeys and
baboons [18]. The results clearly indicated that there was a
remarkable degree of suppression of EAE by Cop-1 in all species
studied, although different encephalitogenic determinants of
MBP were involved in disease induction in the different species.
Indeed, our studies have shown that the suppressive effect of
Cop-1 in EAE is a general phenomenon and is not restricted to a
particular species, disease type or the encephalitogen used for
EAE induction [3,15). Furthermore, Cop 1 was effective in
suppressing also the chronic-relapsing EAE, a disease which
shows a closer resemblance to MS, that can be induced either in
guinea pigs by MBP, or in mice by PLP. In both species Copl
reduced both the incidence and the severity of the relapses[1].

Immunological cross-reactivity between

MBP and Cop 1

Since EAE is autoimmune in nature, and its pathogenicity
involves T cells sensitized to MBP, the specific inhibition by
Cop 1 may be explicable in terms of an immunological
cross-reaction between Cop 1 and MBP. Studies have been
performed to test this hypothesis at both the cellular and humoral
levels of the immune response.

Using monoclonal antibodies raised against MBP, we could
demonstrate clearly that several monoclonal anti-MBP
antibodies reacted with Cop 1 and vice versa [19). At the

-

-

cellular level, a marked cross-reaction was observed both in vivo
in the delayed hypersensitivity skin test and in vitro by
measuring lymphocyte transformation [20]. Of panticular
interest is the very good correlation between the extent of
immunological cross-reactivity and suppressive effect on EAE
of various materials. Thus, D-Cop 1, a polymer resembling Cop
1 in all parameters except that it is composed of D-amino acids
rather than L-amino acids, does not cross-react with MBP and
has mro suppressing activity whatsoever [21]. It is therefore
plausible that the immune response/intervention by Cop 1 is the
basis for its suppressive effect on EAE.

Clinical studies with Cop 1 in MS

In view of the putative resemblance between EAE and MS and
the assumption that MBP may be involved in the pathogenesis
of MS, preliminary clinical trials using Cop-1 were conducted on
MS patients. These were begun after toxicity studies in
experimental animals showed that Cop 1 was nontoxic after both
acute and subchronic administration to mice, rats, rabbits and
beagle dogs [1], and that there was no significant uptake by any
of the animal organs.

Our clinical trials have included two preliminary open trials and
two double blind phase II trials, one involving exacerbating-
remitting (ER) patients [22]) and another one on chronic
progressive (CP) patients [23]. The results of the phase 11 trial
on ER patients demonstrated a remarkable decrease in the
number of relapses during the two years of the trial, as well as in
the rate of progression of the disease in Cop I-treated patients
compared with the placebo control. After a successful pivotal
multicentre phase I clinical trial [24,25], which was conducted
in 11 medical centres in the United States and involved 251
patients, the US Food and Drug Administration decided to
approve Cop I ("Copaxone") as a drug for MS. Copaxone has
since been approved in Israel, Canada, Argentine, and several
countries in Europe. Tt is being used by thousands of patients
with highly successful results.

Mechanism of activity of Cop 1

a.  Induction of antigen-specific suppressor cells

We have demonstrated that mice pretreated with Cop 1 in
incomplete adjuvant became resistant to further EAE induction.
This state of unresponsiveness could be adoptively transferred to
normal recipients by spleen cells from Cop 1 treated donors, and
the cells responsible for the suppressive activity were identified
as T lymphocytes [26]. Furthermore, we have demonstrated the
generation of suppressor T-cell hybridomas and lines from
spleen cells of mice rendered unresponsive to EAE by Cop 1.
Both cell types produce in vitro inhibition of MBP specific
effector lines and in vivo inhibition of clinical EAE [27]. Recent
results revealed that these T suppressor cells secrete Th2
cytokines after exposure to either Cop 1 or MBP [28]. These
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Introduction
Copaxone is the commercial name of an FDA approved drug for

the treatment of multiple sclerosis (1). It consists of a synthetic
polymer of amino acids, denoted Copolymer 1 (Cop 1),

composed of L-alanine, L-lysine, L-glutamic acid and
I-tyrosine. This is a novel and unique drug not only since it is
the first drug based on an antigen-specific suppression of an
autoimmune disease, but also because this is the first case in
which a synthetic polymeric substance comprises the main
ingredient of a drug (2).

We are familiar with the use of biopolymers, for packaging a
drug, for slow and controlled release, and for many other uses,
In the

following, we intend to discuss the chemistry of this substance,

but never as the active ingredient against a disease.

its polymeric nature, and its development into a drug against the
exacerbating-remitting type of multiple sclerosis [3].

Cop | is effective because it is related immunologically to the
myelin basic protein (MBP), a substance in the myelin sheath of
the brain that seems to be the main cause of the autoimmune
phenomena in multiple sclerosis. In this particular case the agent
is a synthetic product, a copolymer of amino acids. Hence, the
drug is specific for this disease. But, it can serve as a prototype
of specific drugs-vaccines against autoimmune diseases.
Vaccines against infectious diseases are known to be highly
specific. We have extended this concept to autoimmune
diseases: whenever it is possible to identify the putative cause of
the diseases, it should be possible to find a close molecular
analog which will combat the disease. In this particular case the
agent is a synthetic product, a copolymer of amino acids.

Chemistry of polyamino acids - Polymeric aspects
typical polyaddition, the
polymerization occurs through the reaction of growing chains

In a polycondensation  or
with growing chains, resulting in a very broad distribution of
molecular weights. The situation is totally different in
polymerization of ethylene oxide, where a growing chain can
react only with a monomer, leading to a much narrower,
Poissonian, distribution of molecular weights. Poly-amino acids
are prepared usually from N-carboxy-amino acid anhydrides [4],
and this polymerization occurs through the growth of chains by
reaction only with monomers and not with each other [5]. The
polymerization is essentially devoid of a termination reaction,

but two types of termination reactions have been shown to occur:
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a general intermolecular termination reaction in which a growing
peptide chain reacts with an N-carboxyamino acid anhydride to
yield a ureido compound with a terminal carboxyl group [6]; and
a specific intramolecular termination reaction, in the case of
glutamic acid, leading to an unreactive terminal pyrrolidone ring
[5].

and copolymers of amino acids possess a narrow molecular

As these occur very rarely, the experience is that polymers

weight distribution.

The length of the polymer will depend on the ratio between the
monomer and the initiator which is usually a primary or
secondary amine. Keeping this ratio constant leads to high
reproduciblity of molecular size in different batches of the
polymers. Furthermore, the rate of polymerization is an intrinsic
property of the different N-carboxyanhydride derivatives, and
hence, different samples of a polymer with the same composition
of amino acids, although of random sequence in their nature, will

be very similar in their physical and chemical properties.

. Synthetic antigens - Use of amino acid copolymers

in immunology

As early as 1960 we showed that a multichain amino acid
copolymer, composed of a backbone of poly-L-lysine, with
chains of poly-DL-alanine attached to the amino groups of
polylysine, and elongated with short chains of L-tyrosine and
L-glutamic acid - all prepared by polymeric techniques - is
immunogenic, leading to the production of specific antibodies in
a variety of experimental animals [7]. This led to a series of
studies towards the elucidation of the molecular basis of immune
phenomena [8,9], as well as to the discovery of the
determinant-specific genetic control of the immune response
[10.11]. The role of size, composition, optical configuration of
the component amino acids, electrical charge, etc. has been
defined. and the special importance of the steric conformation
has been stressed, leading to the definition of sequential and
conformational antigenic determinants (epitopes) [12]. This led
in turn to the development of synthetic vaccines against
infectious diseases [13,14], and to efforts to deal with
autoimmune diseases [15].

It all began as basic research into the mechanisms involved in the
of allergic

encephalomyelitis (EAE), which is the primary animal model for

induction and suppression experimental

MS. EAE is an acute neurological autoimmune disease, induced
by the injection in complete Freund's adjuvant (CFA) of brain -



[DTIN 1961 MWL .NTNI'D 17 NNIWUNYT
-'an D102 IMTAY DX '¥N7 0w
NOURN AMD7 1IN NINT
nX 97w N1 DD plislelviial
TV AWUXR  NIAYD NINIDA ATIDNINOHDN
YN MIN2 ATZRNN DYWN NRY

nXl 777N mannl NN
nRYWIN  NINNSNN - 7Y¢ N7NNNN
7N NAY7  NIvn DN minna

DINN ,N'MNDN N7 NIMOTZRIN
DAY TNY7 M0 7Y INTIAYA 10
N 700N (IRT OMYWYD) DN7INNN
T |I'Y TIDOZIN DDA XY D7IVN
T [N DTN DN NINNDNNA
37 112YD Va[71 NTHN NNIRA 21N
DMIDDNON TWKRD ,1998 MWA 0V
D'7WUN 2N 01T YWINY |17 78D
TN D'WTN 7NN 11D 7Y DI1DN NIX

DT NIX Nlihnw 01D NN
NXI77 NITIND MDD NINNSNN
21-N ONDN

1 N0 727 1962 MW §I0a
NRNPN FZNT7 |1DPY 7NN NNY7
NO'DNAIN 79 pD7  NF7NNAl
DNIDDNON 7W 7NNN NNA7A 7'

DN NI7Nn DM DIRI'VD
A N7 MmN N77Ton
7Y nninn N7'ToN NIARND

7¢ A7NHNA (DN NIDINI NNIVIDNY
QNYA TN AN R7'Y NODININ
DIRN'D 2 MI7O'NDIMIDIN N7IVD
MO0 7Y NMIYWRIN INTAY .DNR7'T'OI
NN N ATERNN R7eA
DITAN NN 7Y N'DI70NL790N!
TN IUN (DTTIIRIZO-|10f7)  D'7'¥RN
INTIAY .JI2OX NITAYNI Y'NON2 17200
[Nl AN DY NNWON IR NIRT
D'77¥X D2 |2 W7N NNIYj7 071 1T
VDY NIMIONR-IT - NI7ZI77I0 Al
771 N7 7T 72 MY Mwy-wnn
UInwl  Nj7'Y NO'DIAIINA 170D

DT717-7v NIM7I7710 D7
DN MO AN IO 27NY DINN
DI7NN D' NDIZNN NNIXA ININ'DY7
OMVIPZR DY 7Y N7'PITTE ND7IN
AVIN NIXT DTV 07NN
7U DIDDN NN MIWNIN
1WI230 DAINIE DMINOT77R
[lURIN RN Nl
D'079M0 DIV'D7R
79 QNN
NI DTV DIMN7Io

IJUPAC X'W) = WO Wi

DIN2 NINNIRPN QYN NIYYA 0MYTN
7X'121 IDDND DA .DNRN 710
NZ7N0RN 79 VWD N7Mnd Mo
DIT77 NIAY DN N'77' 79 NNDY7

2NN TN
N7oY Mo 7w DULOFZITA NTAY
N NIDMNA DAY 7U N1NDINID
NIOX ,0'77'T) MY NITZRNN IN
NINOFZXINE DI DINOFTIRIE [P'D
DR'7NN1 NIM'N NIDMNA DN7Y
NINTI) D'DIVIT'R NTIDN 7¢ D'YDIVID
T 7Y DIOIDITN NTI9N 197 1Y 0T
09N AN PRI NMm (DNy
NN NP NN oY 78N
¢ InnMmynn DR Niomn 7w
nMmek NO'MN 7 1NDIVIBY v
NN'OY 7NN DINNA NTZRNN DM
NNl 7119 0RYa 7T 7NN
NN N7 NO7T 0 .DWI7wWn

1963 MIYA I3j7'w2a 7219 1IDODND
NI WNNY )7NND 'DINIoN
nZNY IR NY'7a a7y N

DINND MO 7Y NIMMT DX N7'NNDO7N
7NN 7U TIDIZONTZN NN WA
.0"nDI 0"7[7' 7o TI0!

MO TAY 1962-1960 DAY
70VI DI NMAYA N0'DMININA
JOI7DNL7O0  ZNPAl AN
NI NIDMHN 7¢ 10171 NDI0ID

[IYT2 'OND ITT DY N7IVD qInwa
I7NPN NRFN7  N1'O AN 709y
100N N AW YR DAY NRDa
MY O7INY N'OIINND N7 [IUXRIN
‘DN9 7Y DNPTA D7YNA 1961
200 YUIRY T (Mow 7NN
,TD0FIRG (107177 '91N9 I DXINN
YARD ‘D9 ,2Mani7n 71N 'ON9

D'IN'7 .D'7UNM 101 YT 100NN
MIYUN NNINN DTHR7NNN DY 1PN

MINT
RALORIL nor 1960-1959 DIWA
naryn  AmdN MINN2 - D7NWN7
nwy KRIN .071Y2 D072 DPOIN]

272077 NIXL'DIANINA DITNX DWYWTIN
7¢  DN¥NPA D'72182 TIIDO7INI
JI07171 DIAN-02117  DMIDDINON
IT NOI7NY  .N'OIRNN NRIDN NIARD
NUNZRIVIX 78 21y RN NND
DI7TIN  NIYXYHARA  NAIVH  NIDWNa
NniY'WN  NIND 7722 .DMO77IR'T
MI¥O0N2  NTIDNY 7Y NAI'DAN
NN ATIAYA NN2T N9IZNN NNINA

L

T7I3 0 Yt
1933 nva
1719 221101

NIVIIRDN

NIT7IN2 DUINN
nya 7R ny

npN7n  NuTNN
MY n71vn
DINNIN NI

7Y 7ANNNI IRIYN
DX 2NYY DN 7RI NN NDI7N
NoZYUN NNl NN N NIz
DIN ,1939 1N2NLODA 1-2 .7V
NOFZN JITIN'7 NN 1 7'NNNYT7  THyW
INNOWNI KNI [*719 IR TIINNIN NN
NNI7¥N 1941 Mwa  .0'0'797 1M
IR YIRT YIn7 nnownn

22N 7N 1TI-7N MRYN 150N N
DY MIYNIN NDIRNN INMDIN NN
YUWIN' M2V 1948 NI .1947-1941
TONW ROIAY DN 190N DAY
NNIAZ NN 1A NN DT NIYA
NIZINY YOUIN DY D71V DT Mj7a
DI7IVN  DUDTZR DNOF7IN NN
nwn INXD N7Y NONRN
D12 ARIINT N2y 271 N0'0N2IINA
TN AN 7Y DRNDIN DX IYA0N 0N
NITN7 NI DN TNYA WX UND
eIl

NN TN 7NN 1951 W 9102
JDINTZRN NTINYR NNa0N1 D'7wn
AN NN7AW NNAVN ADIDNAIND
MINN 721 N9 AN DIDIND
NMAYN NO'O0IAIIRD .AWTNN DU
NIN2 N{7N2IN 17NN NO'DIAIN NN
DYUI7UN  NAYWQ  DYa7Y  NMIoNN
LIA7R  NIWRI NPT7ZRN DTN
NINTZIND DIWINNN NRW L |HOLIIK
N7T  NNMIYN  N0DMAIIRD - NN
nIDNY NVYWY X NITON N'Myna
MTFZRN 7200 DY VTHD DR NIDAI
[MAN IDDND 1NN NHNDR DINNA
N7 DNON I0DND INNE 7T N7
VTNT NXI |DNN DN Ny X172
NN DNNMIRYIN DX D'RWAI
DIVIZN N7IDN2  N77TO  Nioa
P22 TIT DO NDDND N7 TOrAI
AWUN DI7OIND AN AIRD RPN
AXINNE A7NNN 2 ARt DX 77N
nOIWN  NMA Al DURO'DIAAIKD
NN TR'7 ,N1ITRN 7Y 1IN0AN 97NN
AZNH D 7Y DAYWNN DI0ITIVON



DAND DI'7 7¥ 121 ,0ANIYN 0'WAIA
12ynNn 7NN 7N D712 0'MI007R
DONIND DANNT7 DNIRD X7 DANDD
napnl D710 9Ty [NOFIR 7Y
N7 NIDIYNA NYON DI7NNI NNOTZTRN
Jayn D7NNA 7190 771D NINTION
JDNTION X7 NN T1AN-NDNN
-TIDNHD NIANYAI NIANYIND NIDND 1D
o T/ O T [ L 1 T % W i { m 0
NIDWPA Ty [NOF7R 7Y DINT'7{717
N7 TIDC M IRAIN NIN7-7Y
NNOIY N'DODY TIAR-NINY YD
NN2IN DN D'¥YN721 NINILISN0A
MIYXY NII'DI NIDI7ONLIZ90 NITY
JTAR-NDNN 'MAypa Ion 1D'7NN7
DAYNT7  MIWUXY NIy nNaIn
22T AND INIT D712 0MI0I07N
DNNY  NZNl DY7NINA - DMTZIZ7IN
NN NNayn 'DI7NN1 DMIDION
D'7¥N D72 7Y NIVIYD NiDIyNI
N7'NIT 7Y NTIAYN QY TN! NIXT NTIAY
NITDMN DX ANAN NZIFZ7IN-NN0IN
DAY 7Y NHRN 'NIND NIND7
DYWYUNNI DRINYWA NRWA DM71771D
DN NWINA INTAY DY 122 M
7N NU'DNAIN 7Y ANNFZN7 Mo
DAY .NDIDMAYZI NNNI NX7YNT7 AR
V7Y DIVFY ]ADD [N 1972-1966
7N NO'DMNNIIR 7Y XYW [ADI 7V191
nRZN N2IZNN NNINA QAN
DZNNE N'WAR N'MYUN N0'DNAIIND
1001Y 7VD NWITRN N'MUNN DINNA
DI7Y ‘DD DN2AI LNan DY TR
DIZNNN  TIND  NYDI7 | 7X120AN
.D2aVUNNN DINNA TXT DO7/Ya NIA
7Y NUDIX VA7) N9IZNRN NNIXA
NO'DNAAIND 2AAN-7N NO'DIAIIN
NI7IVS 7¥ 1N DNL790 DY 7NN

NITRNI NNANN NIN'WT 1N
IN71Y9 NX N0 T7'D DN INNT
DININZ - DNRINDA - NWINN-NMIAND
NXVINN 12ND 0D 1974-1969 D1wA
TURINTD  DXVINDD ,DNAA - N72Wn7
79 WWRIN [VINDI NINDI 7NN7
N78N D790 JNIYNn Twn
971NN NNIAAN N70WUNN N'MUN7 DN
AT (I7R TRAN 7Y 1D DY NIRTD
MYIN 1974 MY DIDONNE 2NN
NRAN N72UNN ZIn DX NDIN
7INN NIDA7 NTVIIN AR AN 1o
N72UNN NI7Z'YDY NIMnn DX DNl
[AX ,'D'DAN ZNNN DX N7712 NNiaan
JDTZRN AZNNA NRIRZN ND'PNT7 110!
79 QINZN7I |1IDN7 DTV IMAIND

DIOFITA ARIN DX D1 YNl [IUXRIN
N77NN2 17'2 QUKD 1968 NiwA
7NN NDYN 7nID 71T RO
[PTR VIR IMYT DX VAR RN ,N5I¥A
NINN2 ZNN7 DAY DIN7'T'ONY
NANIT DAMUN DAY 902 .00DN
-7N NO'DNAIR 7Y NINIDT7 NZ7N0NN
DIZNA "NIVV'YN OZTAI'R” D7 2N
YIND Q'NID7 NIF7ANN 2 [IURIN

102N NININT
NZ700NN 7Y 7NN NDIYN N1
NNZN 7Y DY N0 72T AWTNN
199N X7Y NIMYIN 7NN NNIon
YOIN2 NWINN NIZU5N NN NNDNA
Nni7Z7ys NNt X7 NND7 - N77nna
NNFZIN N DNANINIX NN'DA 7N0
NIYUXRIA N'NIDINDT77NT NXIQ7N
NXQ NINT NI .ITY72 QTYI7N 11099
AZNNN XA NNFZNA D2 v 117
70N ‘DD 7Y N'PD N7T'O2
NI7DINDITIVAIN 1I7'W 7Y NDOANNY
DA 2P NX7I) NFTO7 ARD A
DM7I77I0 DYIN 'MINNA (N7'T'91]
WIN D2 DN NN7I) NAVD nin
DY 7NN 2 N0 7V (DNNIN
7NN NIAWN DDA JINN 210N
MITNY NAIZID0 N'NMWN7  11'01Nn
-7N2 DWINN INTAY N7'NN DY 10D
MO0 7NN 1964 WA 1N
NIZ700NN 7¢ DTN TN WPRNWNT
q7N7 NN DA DRFIN TRY D797

nnayn DI7ANI NINNAIZ-R7 NIVDIN
RI7ARY oI (10174 R ERNN n 11%J [1n'> I SRR L B P\
NTAY DX YN AF7T97 Nj77nnnn
NND7  NF7NRA DN7Y 07T
ID7IN DAIYRIN D2A7va TN
N'DI70NLVZOD7  NIAIDA NN
nAIYN anin TV NA7ZI77I0

NIDIYN ,7120-NVT7IXN DIFZNIIN DINNA
NDWNI DA77 NIDI70IN07907
NRNN 7¢ NIMNOZ7X NRIDN 7N7
TN7N .0NIA2 YN7I NNI0N9N0 'XINA
DI'D) 9V "N ' DIIWRIN AZRNN
MnA (N7 2 NU'DNAAIND - 1IDDIND
NL'DIAIIKA - IDDND  DID) 1IN
701y DI'D) T N2 L (7H1a ananiziy
71099 OI'D) AN TIY] (VTR Nirma
D'YUYUN NRWA (7 NO'DIAAINA
AZNNNN 121 770 TZRNN DYawn|
NO'DNAAINA N'YIDN NFT'ON  DINNA
DMINOFZN DAND NIANA AAN-7N
N7l NIAIYD NN DN7Y N7
79 NIIXND NN 1770 178 NNOTION
NIANIX - NNAYNlL DMNOZ7R  DIAND

18

WON NNayn 7¢ T1I0' D700 N1an7
niwa DNI'0NMIDIVID  NIDWNI
¢ INTAY DN NINTZIND DY
NINIR MNAYN D700 11127 101!
DAYIND .OM7I77I0  D{7NIND - [VONI
[VOD MY NI'0INAITZ 7Y INT DTN
TID! AR ,MY 35 112YD ,0I'N DUINN
N7IN0FZ7R 78 UINN DINNN NAN7

XATA [YON NIDTZIN 71 NTIFZTID
NN NN'DY 01 7NN DINN
DAY DAYn A NoI7NN
N1N2NN NDIDIN D77 DMNL77R
79 DUYOINI DONIRD  DAXD |2
D719 'M72 07102 D'9TIY DINVT7TR
DANLFZ7XR NIYA” 7¢ NAIRNN ANNID)

DONY 7W Fnnn 171 DIY7na
17127 Nan 711 Dr7na 0MNO77N
N2NIX NNayn DI7AN 7Y [IWRIND

7yN NNX N7V 79 N2INI N1IL1DPLA
DONY 7U DAFZNNN 070NN DO
INQN DAY D'7'YX 0722 DMIN0F77R
D'7TN2  DONIDZXR DXL 47137
TD! NTAY  DNUD NRT DNl

DN D7 NIN'D7 NIWRD
naT MO YNNG 1964 TIwA
NZ7N0PN WXY T'j7ONI 1aN 1099
AQAR-7N NODNAIINA N77T'D NIPIDT
NPD{7 MOLI'Z .NNNZN 'A7YWA NNV
N'MA7 DTN ANNN DINNT7 NINWORN
7Y DNIRAN N72WUNNE YIRN NDIWN
7Y DNYXN DX 7217 RN 7R N0
NO'DMAIR - XA I 1 T
WUNY DX1 721! ‘9N9D1 2AR-77
7207 90Xl D797 Ni77non
-1964 DIYWA .AYTNN NO'DIAAIRD
N'NID7 NFZ7INNN NNjZNA 70V 1972
[N 2IR-7N NO'DNAIK 7Y
NZ700N L JIURIN DFZ7N0N WNID
N2'DIVIR. NINNIVIN 7Y NDDANN
NIXONII7 7Y . AXIIN7  gnn A
NTI9N 172 JNMI79INDIT0IN
N1 7Y ,N'NDN NINN |2 DNN7Z7N0
79 I7MRX NDNA 'NRIDIN TR
L7200 NN 72 7Y NOZNN. NINDXY
NIV7NNN 270N 7¢ ANTOAZINT 7VI
AT NIRZVNE DR IR
NI7IN7I NNDN7 NNDT NYTNN NZ7ZN00N
DIIYUNIN DNINNSNN ‘A7wa 72D
DYOND NZTAN NN ANID RD
NIDN INN7 DN D72UN7 DNVIDD
,1966 NIWA N'NDT DFZ7NNT NIRTIZN
TWUN7 O 7aind iR DYZann
N77NN7 1272 [IUNKY IXIN D7D
DORNN NN MW X . DYTRN



NRW7 NN RN .D7V21 yaxa N
DUYTH 0'DIDA NIT NIMIFZIT NIRXYIN
DWIN7 781U DD DN 0N
"aN KN .M 971 DD DTN
N2 ,0TN7 NIMTZR MYY-YIIXR
LDWVTNT7 NI7ZRIYM DIPIRZN NTZRN
,Q101I7 D'YTNT NINIRT7-2N N'DTZRN

ANIN 7U DMIRIN DIPTZRN
n1ann 7NN NITIRN
NIPTZRNL NIZINRA - NIOI0I7'0N
,'0N NP L 70T 7Y DWINYT

TN M7 NN 1719
7Y IPNIN NIX YLD 10T '9ND
NITNA NATZIRD0NT VINN NINNONN
79N [N VTN WD |0 7KW
NI'W 1995-1986 DY  .O'NIKTN

N'W1 T79N2 MIND NIDI7N WY
DWINT7 NI7RYN NIINTD NMNTZRD
nma7 7y N7 TS N NN
mIn 79 wWwInNn 7NN NMun
N7N NRZNA M0 T DRAY TR
NNINY NIN7 NNZNAI YTNT NIDIRTD
[INN N™2A7 7Y NIN .NMT7XA VTNT
7Y 7RIWY TN 7Y WTRN-TWIND
D'71y DYTN NO'7i77 NIMON N7Y5N
NIA7NI DDA 7 DIA7P NN NN
YINN MW7 NaNIN7 DN D .N700X12
NN NIYXNRY 7RI 78 DWYWTHN
D'DI2 25 DY VTN N7IVD QIN'Y7 DTIN
NN DWYTNT NIMTZR DN DTN
YINN 'ON'7 DN YTON NN .D71VN
AR NRFZN T 7Y TR TN 7Y
DOWZn | 197 |"a2d 'OT7ZRD
T J'07 78" 2 0MrTNn
0N NPINZAIAN INI7YD NNADNA
"RIWID 1998/9 DNIWA MLII' ‘OND
NMINL  N'PDT7  MIK7IAN IORD
DY TARNDN J(IUPAC) Twin'wl
TN DT NN NNaopa NRemn
XN 7Y DWIN NN 7'wonl
nanan 7y LnNr7a7a 7y myvwan
TN 7W NMI7DNDTIDIRD D7DIND
INDINTIAN MAUN DN 7V NN

M 7Y

'DN' [ITN2 |'"OXRD M0 1I0DND
N7120 NITNN 7RIYY NI 1 700
DAy yInn 7y 10NN m7onal
YINN WIR 7Y IMNRNMNNI 'OXD RIN

NW1D  IT{ONA .NITIN7 - T7RIUm
NNNX  NNA0DNAL DWTINT  DHT7ND
WIN YYD M0 yuInt ‘'ONo 0D

70N 777 M0 7NN D7Unnn N7
DINNA DN X"72 D9 [IVHYI 1Y
A0 RIN VINDYW NMIMN NN N1
NNINTNE ANINT AN NYA72 7Y

e nn 7w

NIN'D DY .NTVUIAN NVIINT7 DIRNDNN
79 NPT N770  7Y) DANPR-7Y DNTMT
NN NITAY NIYNAn - MMwions
I7N7 'WINN D71VN AN 722 NIz
-7y DIND 7y NID'DAN NIYODINN
anINd ,0Naya  NI7ZIF7ZINA. NN
nTay DM7m nwmnal mivn
N2 NXIYWN N79'0 2'AR-7N NNIAJ7

DYUTNN NINDY7
ny NIBNIYWIA 01N ‘DD 78 INTIAY
nwp DaTp7nl [I072 'dN9 MNan
71720 27N DR N2A'NN DI Y1 1974

NAZRNN. N NI NIYOINN
YN NItoa ANoF7Y 1D7nm
V71 .|NOFZ7R NNavn D7nN 7'
-MOIN NZMIT P2 ‘7ol on!

DD NI AFmIT7 NO7Z77IN
NNOZ7RN - TINXN 74 'ODIN A
nayvn  D7NN7  DIRINRD WA
NINTIDIODINT NIRNPZY 1YA731 D077
DNNN 7Y-[N0778 Navn D'7NN 7Y
DY dyan 7¢ o pi N7y 7y
NN NIDWNA NINIT NIYOIN 7N
TO' 17NN N7 N0 DR RN
NTN2'0I0IDA "IN )'7NNN N7 701
qTD 19 7Y 0NN D17 NIK WORNN
nayn 27NN 7y DDIAD  YIRD
NIYNHNND DINNY7 MWONY DINO77N
DY 2INR-7N DNIRAF 7Y NINIRDN
DN 7w 197007 NIARN NYAf7
DIYTHN T 7Y '0NIDIVIDN NNT7RIN
NI78N 7201 12N DINITT DMNNAN
NIYRIN 12NN N1an7 ohn7 o
NMOP'D NNAY 7Y NZNINN NYOINT7I
J1'OMI'0IVIDN (Vielaly nayna
N2 |2 '7012 'ON' 1Ya7 178 DN
D7 NIDWNA DINZADI D70
NXR NN N0 Yyt 7¢ M7y
YN D7NN 7N AN N7
.DN1NI 0PN

ITN7N2 TIXD NRA MO 11099
TR7N 20 1T 2N DRYWN NINNNA
N2 20 -1 D'ONIOZIT 35 ,NDIN
N7RN DAYTNNN DY .D'ONIOF7IT
D'7VIDI YTINT NRIWN NINNN 1NN
7NN NITANAE NIRD'DN2IINA
JDNAN NINIXKAL N9NINA 7R
-2 NIN7 2N YTONY RN 1001
n1nan [0 PN MNAn N 'RIRY
QIN'YA 0 TY7 AR MK NN
NINAFZ Al 2 7T Wi n71ve
N0 7KW DIZvn DNin
NNOWNN" . 1MaN NININAI NOINA
NN MpR1 - My 17y "MyInn
N'NDN NZ'T'ON 78 NWINN N7IDONRN
JTInn

MZINE N2N7 NN2T NWTHRN INTIAY

P

-1975 DIYWA NN N72WUNT7 DNVINN
NYTHN N'MYNN N'MA7 Nnan 1981
NON) WIARD [N 7ND 'WNDK)
NNRN N70WUNN NN (JI7R WA
72N IMIND N9I7NA L1971 Mwa
JUN Y7 NN N72WUNT7 DXVINN
DI7NY NTYI WURM TINYT7 I7TX 7R
NN NNT A7 NTYWA NODIAIIN
M2 TT DY WDy TN DYON
[IDHN DI NTYHN N7IV9 N7yl

J712-NTYA 12TIN N7
[UNN NWTHN IMI7ZYD 7> )7nna
TNNYWE NNIR NN 1D7nna ol
DNAYY L NI7ZIM NIZZ7INA NN
NP NAYHN IINY ,DM7I77I0
N7 DD'7ON 7V N7y D7
nN7NN N7 NIZIZ7INA DYMIngg
DYV TV NDWNII DYIYN NIY YXHX]
[I07'2 79 1iwn 77PN . DIN
N2l 10N 1968 MWD M0
DU'MINZ X7 DNAYN 7Y NYOIN
VA7 N NITTIRAN N7 NI7177ima
NoIm 74 N717710-0150  DUOIX
NIV NINOZZR NMIX NNaYN
NI7177102 NIYAN NIANIR NI77NN0NI
DY NNIRNN 78 0R NIND .NI7IM
70210 ¥ LI0j7'2 T 7Y 1978-1969
NIYSIN |2 |'7012 'DN' X212 1071
NWIN JWUR  NIMITE NIFDIZOIN0790
TWUNRD 1985-1980 DIWIA MDM |DINA
AX MY ‘ONDI 2MNY AR T
NI777/0 M7 21AR-7N NO'DIANIRD
I7TIR - J7ITR Y00 102)  NI7IMA
7Y NIN7I77I0 DA (DMOI9I
N'770790 NANN Al NI
79 DM T NN7I77IR-NN0INR
170N .DMIYR DMINOF7R DAYN
72 TIDC WD NN NRT DTy
(12D ,DI7'0NINNYTI O'NAI'D1IY7 NIA'YN
JNN077R-NNIENAYT NINIX NINYTIo
JINANN QN N-INT N7 N7T aNn
DaNYp 7Y 72 ni7zan 7Y D7mIT
NINITN NIYDINAIL ,DMI7I7710 DUNXY
D12 MAap [ TTA N1ANd NN
MR NPT 7Y '0D'VOD NN
NX NNAIN NN DTRY . DN7I77I0
DNM7 NUR'D DINNY 07N NITom
n7ZIm  NI7Z7in 78 No7701019
MY D700 N7 DMT717710 DAY
M7N1 WX 1IVID-2N 777D 7Nl
2WN2 ,NMAN NIYIXA 1D |DINA
VA7 [2 1ND .78l NN ,NDNR
NN 2AN-7N NNQF 79 DTavn
YN 0'0aN IR DRINYNL DYaYUN
DINYIOND NRD 7Y WUTNN NOW7
[PT N770 7V DD D7HIT 7NN
NN NA7-NAr7N-ND7IR - 7Y



FIX2 ND10N NMWUNn X100 = X 12

TN AR AN NI NIDIDN7 N25N
7Y TR DI'7 NWAD1 X RNID DY
1IYN 1921 AW DU7VA NINDN
(D' 7Y Mwan 17 D117
DI MIX2 7¥901  INWY  DRDDDI
N2 .|'WI |2 [NNXRN ¥Ya02 NN 1I¥7M
NN 12YN7 NANA V7NN 178 DWINR
INDID I'TAlY 721 ,A'AR 7N TRT |7
DIN7 TV VTINN 7'N 7¢ N'n'DN DTN
NN7NN

NPN7D  DIDI MR NPZN - DY
JIARD DIRND NN 107NN NINDNUN
NUWYN D707 1N ,DURID Y DY
AX2 DI7N 1NDYW DA .yaxa  N'ND
NN RY1 |"TyYw) )50 N7l 1D
NN NNINA ANPNNY. (7AR” DYN
MTNNY NMOINI MINN NN ,D"00VI'D
X 190NY 19D IX JINNON! NINZZNN
DONION 12950 DITINNY. D17
npZN. - MNIX7Y (IR “DN77N0T7
012 DN NATN0NNN 1791 739NN
DNINI7NI D'OND  DW'ZUND  D'D0D
NITN NN 79'D X7 DT 7Y90 DA 72X
7'900 N7 DY Muan’ N 7y
['UAN DX NND7 7NN NN XID "N
NI D'oAl 71T 0D 7uOn 7Y
NIXT NIX77ZNT NI NN NNPRN'Y
N'7272 N'7¥N1 NNONN 7AR7Y. NINNT
'NY D'RNDN NIIAN NX TIA>2 DI'O|
JNINDYH '7y1 12D

N1 7¥90 D7n77¢ ND'DSNNN 770D
7712 0702 V9N 1D X 07NN NI
770 NN DINN71 ,2202 0OI77 2N N1
NNIAN 2210 NINDAI NPPYN NTNN5NA
0T NNAD TR X DY 127N D'RNION
79 VAN 7Y N7 10700 NDINN
DIN7 WIS 12TNA NTIAYE DR
qIX 72X .7D7'2WA DT DN DT DAmY
TNYYW 2MY AN NIX YIDU XIN N X7
/A" NIMINTNDAN [IR!PN NNAN WX
NIN'D D NIR77ZN NRAWINMN NININY
NN NN NIRZZNT NN2ATA RIN

YONQ NIRZ7NN NAYWYNNT D772
DY WAON7 yaw INA7 1y01 1INl 2N
7Y 9NY7 QUMY NI WA UKD
NN YN'N N0 710" 720 WIRT7I 2N
7¥90 DN ‘63 21 0N |1V
YUNWNN UNONN DY 7Y) “DIYUNDN”
(221N '"UNDP DY 7Y1 DNIN NWIND7

JOXD0N N INN'OY  DAIWRIN
JRINY DMON PNRY ANRT7  wUnna
NIANYNA NIX7 DA'7 NNIYN DX 10N
[I7'7 NIX7 DIIDIZRN N NYORIY
N7 D779 INN'D 001N 77N
MY D'0ITIODN NYIAN .DIN'DIZX
,D11Y DNIN'SDY  D'WNN NN
79 A'0NDIRIZD IR D7D 1D NINTI
/DRND

MDY DY TR OIY YN 72pna
Y719 ‘DINH7 700D 7RI DITIN'T77
ANIN7 DA7Y NN NTAY DX NIYWYT
7'709 7Ix"7 07017 )'7nN 7Y WD
7Y INIYNAI Q7NN DI'D DY . TATNIN
YINNT 7O'D1 IX N9 W7D ‘DIND
7¢ MUYYN IN'7 INN'OY 70Nn
qANNT7  YRWY TR 77090
N7 DD VIN 21 DMODD7D DANIN
YaNN N'YUYNA 10 YI7A 17 0N VAN
AN D7D X7 MOFN AN N7V YIRa
74 NANMN NI7WON NN 7907
N'T7 N2V DRI “D'RN'DN 2'0DINIT
Ny WD NUWYNN TR DTN Y
Y NIT D2 [NTN DY .DI7WINAY 7IKY
NN DX 72070 MY NN DNTRN
DAWYNN O'RPDN 7Y NIN7YON
Q20N NN AM0IBDIRIZ D'7N7 V7NN
JNTNONN 7Y DINADIRIZ 1DNYT
DUN DX 727 W' - WTNN 7V9nnl
7270 7D 7Y RN DY 7V) [R”
(D"N'DN DNNINT

D0 IN2  XNIND D7IN AT 7V90N
NN ADYAL I'MND 7170 9y N7y
NN “ARA NININ NIAN7 NN
ININ ,DN2 DAL, TATMR 7'709
N70N DA A7UND NNAnn 1Y)
TNNAT 770X XY NRRYNNN
ANINDI 7777 71'0IX NODIND WN'WY)

A7VAl NIRTEZNT7 D70 NNATNT
NXANN  'MOXA  DY7'TH ATNd
NoI7N2 NN DN ANIARY
70NN DX INN'D D12 .APN7NN
Upwpn  Tnha - 70N 7Y NIty

.NNTNT
QDNN7 7NN AWMLY 47 MawAa

YOXRPDT7 “AR” DU MNNWN NPN7NT
DONIN X7 20N SMPN7NN
170 72702 .|INVAN NDAWNT7 D'WNTN
D'7WUN7 T AIN0AN AP VAN

B

NIy MY Dwnn
AN AN 7NN TRD
A78) 0NI07ITN IR
DYIIRD  NRwA
NL'DIAIIND
Q70N NNavNn
NN 7AFY TV
79 12D IOIT
2 NO'DIAIN
DAY 197 |INIA
21D 7I'M2 12 7V TN DINK X NITNX
NTAY 7¢ D'RYND TNXR INTY 790 |'R”
7N MY D'WIDN NDWNIN 07T
DIDA NI797N 1770 DAIWN D'YWINN
VTN D2 RINY [ITN WX 78 DN D0
NYYNN D7D NNy twyni Or
AN XD N0 YaXa DD
N'YUYNN 78 NNIN'D 11902 MIVRYN
VAN i T S 1 U 45 A6 [ o O n L2 " I
JINY NAPYANI 2212 NPNYN NNIS9N
IWINNY N7'0 NN X7 TV AN ININ
i

DAIPWA 2 ¥ AY 7¢ 'N 1I90
NNOYN7 T70 N2 ,NINRI7ZIXA 7'NNHD
'MA 7Y2 D' ANRT AN NN DAMYYN
[ 1770 DR .01 NNNAl 7T
JRAYE YAINT D7V DUDTEN DTN
TINT77 N0V YIRT7 AN N7Y ‘37 MIVA
N 7YY NNayn n0'DN2AINA N'PD
MDINY K78 .D'7UN'2 09I
79 N'DDN NITAYNAL INXD. NADYNN
10 7 72 DI7n ' NLDNAAINRD
AZ0PNN TINI77 119 AN .DTRTN
DIZN NI9NNY NRT7 ,0'NIY AYdI
NIND TINI7a 7Nn

NN Y YOUIN LITIVD MI'NA TIV
(1127 I'N7N NX TTIYY Wi71D ‘9179
yInn 7¢ 'WYpn [RD7 DRTIN'7 DI
NYOIND N2 D70 DX )22 DN
DIYYN7 MIN X78 NNW7 DN K7~
AT QINY DD “YIRN NMAT7I D20

100N 1IN AN )21 DI NINT
MDD IN AX DDA ,D'0ITIDD
IN'7nl ,DNNRI 'ODI TIT 707119
D7Una 22 N'7ya Mo NTavn
N7 QOYZAN DUND DRnn

A7Y YIR2 NDNYW DNNINT D'7j7'0'D
70D AN NAYN D7V NN7n
NZODNN AW DX N7NAI NNIXYA
DANIDN TNX .77IND  DMI'N DN



DWX D'DITIVD OV D'HDI DN7ND
Y NNNT7 NRT JINI3 2 NO'DI12INA
NI7NINN JDIN 7V M7 OUD X7 17
D'ONIT X7 DOIDDNS9N DI QAT
0N LWIVNTE TN 7Y OUUn winny
NRTZR. AMMFA N DNRvD
VTN N7y DIoYS 7Y nooiknn
SN0 N7 Doy 0OITIoDN D3
1A' DN 9102 72N .O70VI D'ODWD
TN NI 7121 NHRYN NDNIAYW oW
QUIX UTN QoD W'Y ArWYR
DN D2 NNOHD OHNXYT7 Y7 'ADIN
A7 7a8 VTND DX 0T D7TAM
T'WOIN N71D'n NN 'Y DUIRAD
Q7NN D'wenpnl  NNrYa7 10nnNnY
DT NI7 02 NN D 2IWN NIDY 9001
MIYRT7 'WXHDRN 77 RIN N NNT7YNRY
ANFNE NIM'DYT VI'D 1D NINNK NINOD
7'DDR '8 DIWIRY .O'WIN DMAT 7Y
NN OO7NH DN NIRRT Nanx
77 RN q0DIN .0NA WXDRD
700 7Y YIIRDN 7D DX AVXDRN
17 @ 17V DDOD X TN ,A0D N7 TI2WY
TIR7 N7 OND IR DT7OIR DN
N1Y DYAIND 197U WIND ININ - 0T
7112 DI7NI M7 NNDWH oy a7 T

UPNT7 7D NN

J

ANR7 aWaWnl 71m 7uon7 Down
TITWUNT 212X 7DD “R” 210 AN
DY 1N DMANNY NPT DN DT D"
(TRIR TITNX 01 197 JI¥ 1900 “TIT7
N77 ATVD 1T Q1Y 112V “DIWNONYL 7aR”
INI7YD  NNI0NI .7aup NYAD {790
D'O0N D7YDN WO "D DM
AN "DF70I7Y” TUONNN 7UDN (10D
D7VON  ,NAD DD “OOINDTR’
MYYN 7Y VN IR O DARN
D1 IWOY) WHNL YIX2 DIDNNN

.DINX D'7V9N 10NN 1IN0

X WAD wpnl o 7aa
NIRX N "NHND DY “DYWNON'D
2T 7aN .DNVWNT DIFn NIy
74 YV MWy niaon nmsnl mni
NID :DTYVUY DNPRD DA RN o7
701V ,D'WUTN O'7YDN NRZN DT |hTY
R LCIART D) DR7VONT7 Y
nXVI 77N NNF7 ON7Y 197D
X7 1D YYD NI DR D07YINDa
OIDN7 X71 DMAT 0777 DIVYYNYT VY
WOWY XN NI RID OB IR
7'WO VAW X221 NAI7IOL NNaN D
79 DINNIN DANA NIV TIRD
DOF7 PUHNR LN )2 NODIAIIN

771 0D INWUX DY "ayw uY Y
NAR VYW INAT7 DDV ONT 7NDT
ni7vaa oYy Yvopn  Ymny
YW VA7 IURIN VANNE  NNTRoNN
™ TV D7UFn o X7w 0'7nn
I21 770 7W NYTWn cYIND DI7VOna
AXY7 70 AINYSI )7NNT7 NIDISNNY
T ON7 XIX'D NIN'DLE ,D'WTN DAIND
TN MNING N7O0RY MmN
D77 NFODR NN YINA NIN77NY
D'YU'HNN TRW 9101 1M ,71m 7von
RINOOWD ,7IN7 OOPDIN XYY 17NN
ATIW0INI DIOPOT A IURIN

JIY 1900

TWNDR'Y DN DWWy Npwa
- TMPRVN D7 7w nivva7 o vn
DTV DAN 7v MrwYNn YN
WUNI7 Y MM DVAYR Nva
VAP DD D W NYpon nonn
NIOD NNHIY “DYWNON A NN NN
TOVR TURY IR n2'0Nn 7Y 7aTn
N TDITIDNY 1D DN MDD WK TN
59N 72701 (10”7 7w noaw niynn
WNID  DWTDY N7 7
NINRD TRV ‘D D" ¢ 'onn
DV NNONNYW “|AR" 7 NI7VAN Niwon



[NY 19D j7Va 7aR ANk NRO§7
(DBIYUN NT79) MNIF 7T NOHN NI'NA
D'OD79 DANINY DD NN DY
INI777 NIDNNNI

NNA0HNN - ?NI7j7 NIDNNHD YWY N0
AN TINY  NINDDN 7Y NIN7TN 7Y
NnIA'M ,0'72720 NIYN ,0NWONN NIT
JI21 121 DI7'NN

|AND DIMNI7RA 7NN - PNIDNN 17X
NIAIDADY  N721 (DTN 7'DnWY)
200N XY RIDX X799 X7 .DI'TIAN
1101 QNIY RIN VW NN 7ITan
QD7 .DITDA DITIARN 79N (35%)
20-D N7'2N NPDIONN NWIDNNY
ID'YWI7YUN NIAYWA 12D ,DI'MAN A7

m702 D1'NaNn JU9D

?2m70 NN
IO TIX'7'D 10-D NI' W' 070N DA
AN 7NN AT NI TI7D DITIAN
79 N7V D70 RN DITOA A7URN

27172 DI'MAR
D' M7V YWUN IR A7URD
0 N 1o Lim o RIAY T G P R I IR R 4 O 1

1%-2 70 11Dl L(CaCl, NaCl MgCl,
D NI NIDA WORNND 17 NN XY
n1o92 171 271 - |T'O MMy N7nn DO
DDAl DNARD AND K7W (0DT7ID)
DITURND D'NNYD AT NIDI .7am
DAY DW7IYI D'YIANND N7TNN YN
VYN D2 D'7'2PN) DTIITD 70 ,NYUYNT
P N7N  :(waan 22 [ Tnina
077 AR A7'NN (NaCl)

(KCI - MgCl, * 6H,0)
O'707n w2 YITD  ONop Wil
0N NIV “DRINTDY 720 'WBIN
XD N70I DITANE DNA NX7 0YN7
N'77'TO NTI5N7 N2l LINY YTZIWY
AZUND D790 07PN DTN ANX
NN NI7D DITIAN NONN NIXKUA
DN NN N7'NN TXD ;0YND NINLI
NO'NNN NN NITNIM. (1931) N7HNN

AP K77 ,0'7 1N
D'NY DANIY N7PN O '7VD0 NN
T2 N D7 |10 (1170 300-D MW 7D
150-2 19 7V NN N9INN 2/3 TN
DWZIWI D'YAAND NIDNA 7Y D[
XL 120) N70 (10 |1'7'D 20-D N7'NN
IO (17" 14-D 72 ARl (M2

DITO] DI'MiDN JUD

(o nomar) "AWINI 21XAN N1IAR) 3112 NYAN WK P°

DNIOZRIN  .(ingots) D'7'0NT7  INIX
,0"MInI D077 (Retorts) D'NMYYNN

DX NTIAY MY NI
NI7D DIMIAY 7Y 'NDNVFZZND JITNN

YNIND  (TOIRIZON D2 02yal) NN
LNXNNT7 NO¥Y NOINAL D'71T2 D702
yYn7al 700°-750° N1I0N9DNLA
D'TAI7D NN RN “DRN’N .NODINLK
JTOI A7UR M 7Y (DITAIRIZOI)
NOX N'N NN A¥NA NINA NONNN
NNIX 2AIRYYT N1 ,0'7N0778D 19 7Y
NI

7¢ NI71A8) NI7i72 N77T1 TIDNHNN 72X
21721 D2 7907 W' D IND .(D'NT7Y
7797'97 1IN DI'TIAN 1IN ING72
IIMIAI0AD N2NI DITIAY 1D 7V 90N
NNILIOPVA  ZIIN TAX7  D'7'NNN
NK 7220 N1l ,(~ 200°) N'ON' NI2INI
DN WIn'wn

?201"NAD NNT 321 TN
NONP XN DITAN :DM'PIZR NI

21 TIRD. D N0 DRI DU
NNl NIDPN 'MRDN DR 9Y7
DY - INIX DADADN ,NTNIFZA INITHY
IDIman

72X - D'OYN DTINN2 DINX NAITN
DINPIZX IO |I'7'D 28 DNNI'D D71V
NI¥NPND DY 1T AMWYN| MYl
JN71IVN DIMIANN N{7I9N

7Man TN :NT791 7112 MNID

TV D77 ‘D' TND YN MINDYN
70 R NNUnY  (OND) [PRD
DD QNI DMYFZY D'PIAT . [XPNND
AI772 D77100 DIX|NTE NNDA
NT790 NIXR DX TIND DTN
7Y D700 (A7 7112) DNl
NIRXYINN 72X 72170 DIIDIZRE DI
NIY¥YONX]  NRAYIND N NN
NN XN IT NODIN .0I'71IAN NOOIN
712 |10 (I'7'D 750 719D 728 NI

..NYa NT79I
D'7IN ;020N NIDRI NANIND NAVD
,N2'20N NID'X XYW D'{7j7N) DMIT9)7
no>¥d DTN DTN 2NN DYINDI
DIYNOKRN ANUN 2 NIIDN 7Y 7710
ONE D7 NMIDPY YRR (021N 127
N2'0 YW NIk DN DY
NI77 NIMADH D2 728 - NIY DTRY
[NY 190 DA NI' NI7i7 NMRNN hn

e

nrY it 1’71

NN7Y 1700 0! TRNY ONI7 UIT NXj7
YIX2 NAIWURY NONN N79In K7
N

.1996 1ANNT TVl TN

,017V9N 20 21710200 WTN IR (ITNN
qINT7  7Thwn 777 |'NNT 1TIDI7R
NAY 902 12D DTN 79 070D
NXI' D'YWN DR DINXRI .DWYIIND
NNWY NP2 N7RN D! 175N NITaynNa
.MLj7 NII'DA NDWPA NDNP DA
DY X QUnN DN X7 DT YRRND7
DT 1Y 78 NAIWN 1ARND RN 070N
2.5%) 77> T Q'R DIMTIAN TION
271IVD ONIZ'FZ (YIRD AUTD NOIT7TN
Mg+ D2 1.3) D'IDIYD D' ' 7Y TNR
DAY 7D MK 7907 D7D (072
N AWYNT NIAY DAYT NIYARD
o) N a1 (2 S [*JAV3 S L VRS p 2} o
(Q7NIN) INITN2 |0 'VI7ORN DRMZIND
(n12271) Payna |l

NP Yol D072 W0IN ¥ N7 :DXT 7011
JIT 7nun mugyn yT 720N
INANI70D NUWYN 78 NINIKT NIIDDI

?01'1AN nNJ

NONP’ XN DOITAN ,DIY NNWY 12D
2/3) 777 NI UND NID 7TYN
71N NYW7 NI (DIDI7X NIDIOND
70N DITIAD 7Y MYWYNN IXD
791N 072 INN ,NINIA2 1886-2
7NN 2A/NINA DY A7URD NNDRA
MIURIN D71V DPN7NA IN'D
NX NNI97N MWD D70 NPN7N
OYND IV [I'7D VA7 'N7IVN INID
T D IR DAY wnn 728 (1944)
NN YT INTD

330,000-2 TY ,N'O'X N7V DTN TN
12’01 DNNEPD MW7 |10

201NN N1 AN}

7TN '2'0A-NOFIR - NI DITANN
nnxIn- DI 'MIRLN7E (-1.63V)
N2 NNIX NWAT D7 TIRD NIAa
N'MAPINY NONNN Nj7ON7

QI 7Y NXIDNNA 7Y IR TN
NAbA 70 WUNONP 0MNIZR IR
T 7Y ;NIAa DINIFZIA ,1150°-1250°
-1 [PND T 7Y1 ,1600°-1 ,|T'ON TAN{7
J2 NID DIMANn N7X DO'XINA .1800°
INN7 IR DINT7I JNIX NIAYT7 )XY



AXMT7 WONRNI WA ' DY N7
2211YN KCl - MgCl, 'R 7XIN0
NaCl byp DV

N7 TENDE )'7ANn NN .3
JNRRIN DITIAD 7Y 10'7N077R
DIoypn  DMINAL D71 210N
770 T2 DWW DIR DOYTN
.DN7Y N1AI71100N NIR 11DN7

N7 RXWNY NNDIY “NINPTINN_ 1707

NN Y11 DYwnNn Ny Nn7'nna
MIXANI  NIXVINA N2 DMISNNN
7D Ty ,N"0N2 N'DIDY 7Y WNRIN
"ROI0DON” MIWYN YT 11DNY7 NIl
72N DITARN XY 7a8 20 Nma
WX ,L'DNI'D V777 7V DDIAN DMYN

JN2ND 7910

20NN 0 “3U8D "N

NI DI D727 073 N Nt
D'YWINT .NYTN NYYVYN NRTNT7 7'D00
[[IX7-1 DD ,N'ANIR VT D2

IMYTY WININ TNX DX 7¢ 7120 I

X2N7 D N7 D7W7 nWi7 Ty
NINNAI NIN2HNPY) DN7W D7a0 ININ NIX
(DMARI D' M N DW7NT7-NN
nno7Yw 77 0NN Y |7y

..N70N D'7 DOTNN INIXRY

200M71p 1D

DITIARN 7Y0N 'K ,7'V7 JINKN NNNYT

MI7> DIMMAR NDN7NN IXY DIToA

:N7XN NI2ONN 07117 XK7X NN

NN NWNT NONHRA XY INT L1
o'n 2 DN (MNTNIR) NINNT7R
XN NIN O'71172 NI7D DTN |17
JN7pN2 onnn

DI'MIAN W7 [N X7 VIYD DINNA .2

NIOTNN 0N DOX TV NI
NN N7I9N” [INNRN DN 71N
NNDIIN 197 SN72nN
MgCl, + H,O ------- > MgO + 2HCI
AN PN 2R T IND)

("ON77719"

07170 W22 KCl Dy )Imwn
DITIANN W7 DX TIRD W7nn

Zim

DImaRn 7von

7Y "MIN7” AWK NT7N-0'7007 NANyn
D'7YON7 NIXWI NIOX NMaIT T
MW ATWUR (10 I'7'0 2.7-D X" N7
[10 [1'7'D2) NI7D DI'MAN IO 7' 4-D
A7WURN '7V002 Donin (Inrman |1
0YN NAWN7) NODOI N2 TR NNRI
D'7 MM NOHNN (MY A7WUNRN
DIMIAN 30%-N MNI' 7¢ 1122 ,N70N

DNNX ON70 TIXD 0YNI - MI7D

NI (6%-2) NODMNNN MO7 NINd
N2127 NANWI ,1973 TN N7X MITNIN
TUN  "DN7[7M97 7yon7 0N 800
'7VON7 NINX ,IT 712N ;DNN IWna
NXINNN NOHNNN NIN'HD NN D
,N70 n¥nInt (I071v2 n71vnn) DIrman
“INR MOZXY” - 71N |IN7 DIDN T 7Y
NN NNDY 7T NN Q0" T W"y)
nMavn NL'DIAIIND 7NN

(D'7UNn2
ININ 7Y VTR 7RYIVID (XD W01
DIMAD 7YON DIW7 .01 NN 072
D' 0712 ;01N “DIDFZI7N” |'N D71V



om 7Y Anna; D‘7'7I.D NTRbhk "
7T NoW A A - OY7INTN
200°-D. N7VDY Y NI DRINDI
QTINX . QY- I0INNNIY
LT a1 17V i wax-:_.;!n'_;'-'w- . D'aypn
7n'9 TRYM. s DN CTNINNN

. 1:'7 'mno)

N

{500°%: ‘nno 11|0'19n0:1) 'mwn:

wia- ANPNE NOTND PN NRY
m'?:) r:u u:w:uo m'nnmw ']L-U'l Nﬂ'? '

_ ;'w'? 'mrr mn-mw '7'7:4|m alalgnl!
-+ -0 oU717 DYD. TN TN .0
voml SR04 DY
CNpann

n|m|90'79

L , NG 2¥ND) [TON
IR n-nvo TI7ID D7NINN “NYi”
-'uJ-'wn NNN - mnnn- ‘nna
AL m‘n‘rn TIVADNR Ni7XNNn
'7w nn‘/'m 7XIDN n'nom NN

' ‘wom
I DI7NOFIR T
;.'."l]'ll' SO Y 'n"mo?'?m LY 2x!
700."-_3 Q'7VIDN 17 '731 D'NN 20-0
ity 02N ,NT79 DY DI DIRTIN
|'1 nrn:m um DN DNNING ‘|:1lDD

'- 'm:n NITAF7AL 09N
'73 n'mun nnnm OiTAN" 7udH 71

mrno "7 100- 50) ANYAOTIR RN

NN '7:17021 Pai>)! ||'7v9n" Nin (w7

: '721 MY iDL N Imimn.

'mum OI7NVF7ROI TDNND DRI
7. 3130 NYYINPD DMO> NTIRY NN

"2 3 D''YI X7 DNIND XN
(’96 'DIOR'ID) ool V90N N m

QNNNND.

o' AN -

7. DO'0ID DY ArTROFTAN .

1IDAWM 17D Y21 N2 W 10D, (MW)
oY 73 ANy D1 - MY 7 N7
70N 7 N7 7HUNNY oN .NFoOn
poNN M X7N IMITIOY "IyS arman

JINIFYOTIN NN YADL 07M07INA TR

DO P7ID IR FYONAY OI7N0TIR.
y nm'?l mm n|19'7| mm 7077 DNl
' ""-HCl ]'IIDT]J']']I TR
T N s 1\ a L 1 X0
'D'm_m o7
“oke) [PNO-LYY OY 1YY -
" NVAY 7Y UMD XN [T
JUN NIPDR DAY 0naniTo
; I'ID mn:n D2.0T02. NI - |3'7 ;N7
1200 0y (MW) ORINB 110 e
: : : 'mnmn _D']T-

YT XD X

-N'? ‘:len '7rJva NN NIIDN |27 -

S ANNn IR ANIHTH nino
"D'?I}J'] l']Il:li 2 _,}JI'['D T]NXD] aro

SO HING VAN A NRD 17 A7

NOINN7 77V VT2 N7EN 7D DAn

TURD ;NIDINON NIDNINY  NIRYIN
MYE 221 NN
D'mnm Y NNY A7UR NN

_A7pN D~ "ws)lo 79 v

.J'ID"IQJ DII'I LR DITDJ ’J"ID‘I '7I}{']‘].-

NN 1"1ID'1 "73'73 D'T]?J NDIJD 7'71'1
'mwn'l N7y

?1MXMD 1X1

L'IFH NNaYIR X

NP 15 ‘W) NRAI OTNN 210
AIL1 [N NPT NN7ONOY 07N
n7n ONf ,ANI7D (WA M Jwnm
D7 07N WAL 7T [Pl Oy
naY ‘nun mlvn nnrm noMan
/121 QN

DINN NOY777 DM 2A7WUND '7VOD
7von”
7270 NI P7 QNI “7D0” DITIANN
NNAWDL I NNX D77 NN
U TInU T S AVE5Y's o SN a v 23 (oSN 3 U | [} N
D'9'0ID N9 A7WUN 7Y (9770) "N
IO [12'0 JVoID N2
' JADA0IN]

S NHR D Dnanl
-1930-2 7T Palestme Potash Co.)

'-|o7 ‘]'UD 10 7aN ,DIPN 1120 -

'n'm-l o -'wgm nn7 1981

_ pIa” oinn numul""-'-'_f
|7' '7vJ DX NA7OR NIBoND

D'QJ'JJ 71U NN I}’EJ JITI-

NN PRI @A (7OIDAN. D)
AZUNRN - NTWYN

YR -1l IWNUJJ nw DY quna

N7¥ONNY NN2ADN 7Y T NN

0! D371 N7PN O '7YONT7 OMma
NRI71200 TIND (712 D7Z1I9NN: N7HN
JINR N7R..AMS n|"73'7:m NTONWRE

"1|3u'7) NRY NINBH 10NN N

'DTD 7R D77 ']'D'? ,T]'TJJD

'nmm -Jmm 'm'7

170" PN DATYRW - TN 7R
NANYDN TN ONAT 70N NI TIAN

| '93) nnon n'n"? D"NDD ay. |'7w_-

L7 DI (1337,
I JNeYn

n||79|n
_ TONBY DATNG DONIBON DTN
DINY DAY T 7Y N Y7ena
CTING N0 RTR T PR

[Ty, D'J'T_ CIpMTRAE AN IR
DRADY?  APYNOFIN  RN7. NI
nlyalatal] D"?‘)J' 7R (@77 DY)
DMNIDHY DTN A7 NN
_ D770 AN Dmowon 7vony
7Von. TINY DINVO 7VON 77 PY7
LAIN0E AN NI 73700, 0rmany
7w o"7r10.7'mnr3'r-pn'7 NIN. N
ynp? D (@onin Dnyon ninyn)
NONY N78 O'NINA .OMINT NINA0YN
TV DI T7NDFING Hwnin
DITAD |I07 (MWh) YW’ OXNIAD 10D
N70N THR W WANRY . D72 NN
750 IDINTR BN NINIDD DI
7-71'7 W ONINI (KCl + NaCl) 50%-D
AN ,nr"7|“107'7m INND DNTRNINA
TIND 770 A7 ;(700° 7V0) DNl NN
PUDT7 INIR IDINL7HYUNN NDNY NI
QN TA00 NZYn

4 "7 XIPN V0N nwnnn INy
OXIAD 1002 TIY ,NYWI 0IfTan IL

]'IZIUJ] :



/D'ITT M7
:N78 DN DNAY DM7YN
"2 D'0791 072770 DI'D7X 1IN A
DITID D700 07NN DO
017177 7aN1 SO, ,HCI 7w D'DIM
DY 1700 qTIY 0791 DHOIN7INN .2
/121 N5 NININNN DN
ANDIYW VRN V791 U720 N7rNp .3
2172 NIy Al U n7in 172
NIDOYWNI D'7DI0N N7RN D'NVITN 7D
NID'NN NINXIA .70 27N 7W (Scrubbers)
0NI7219'N ,DTAI7D NI7DONN NI'D'0A
NNANI NIDMNN T0 7w ONNNAI
OX7 NIZONNI NINMS  NIDN1A
UNWN N7 NYswna
N'XI019 7I¥17 “NNIAN NINON” NN
D"TNY DIXINT NIDMNN 7Y [IXNNN
200 DN ORY7I - “0D'R0INY DN DR L
NI7D DIMAN 7w DM7'YN "D77T00”
DNIND ;27WNE N7N DN V772
7aX ,NININD NDMIY NN DINK N7VD
177081 ,D7'TR DN 'R IDYY )'7NN7
NININ NTPA DUIXN DNWD 07N

LO'7N07780 NIR7IN. NX D'7VN)
1IN D120 DX DWORNDI

2YM90 DNl

[D1 ,DIT1AD XN SO, [I' :N1943 .1

201,000 NITAR DX |XNNN
D172 DY DI 7Y NATIN NARN
JIN0 - DI INDN cNYIPNN 2
NXINNN DN{72 N'D'X7 DA NTIINT
/NN2IDD7) Tmwn )7 1KY
NDINNN ITX7 220N DTN NID'OY
M NMBNNN Nl N7y
DX MIRY NN

neina 771,001 1220 ,7r2 'n7n .3
:DITRIAPD NI NZIXRT NIND 701
/M0 DTN T 7Y DNTND N
:NI77N 110 QW NN

79 NRIVT N7IDN .NNXIMN 0INT (X
NXYRN7 NN ,7WUN7 NYINl 771
DTN MNIN NUTNIE7 7¢ NONTT

N AN7N0778%N NIILIDHLA (Q
19 7V 121271 D7 NN DI7NM
DITIAN N¥INNN X70Y  NTIN7N
N¥2'0D 2N

NN DIINITRE Y TUYIDNN 4
JNXINN DINT71 DTN |IXnNY7

7¢ DION NNN DX TN A6
DY 7y 00T WID DT NN
N9 NIT7NN DX OXD ,0'NA
7R [MO'N DRI NI70N NIVIAI NONNN
NN AZIdNN .0'7N077RN 1D
.0'71y 7'7nNn 70901

MDPN WX 77X N2I9NN NNANN 7Y
7RI JODIDIN 77 MNAY - NN
JI7ATN 'Wam 0Nnina

"7 800 NNTON AR NNIDY
DY NOWN 72 .noWN 70 7y D700
yoInI 7'0079 Ny qoy1 D'7'0N
QINI777 DWni ,jJonn7

16 277 8 77wnia 0NN 0'7'0nn
A7 231 A7

[I0 25,000 N7 |12IN 7VONN :N{j71ON
TN TV NAYIN T DZI9N .NIYA NDNN
QY NIt TV 7TaN AFIoNN ;Mo
[I0 ~ 60,000) 2“NIX2 XN N{709N
QN2 NIOXN Dow T 7Y (Mwa
J7RWM NINT WI7'AN DX 1N
A7

772 NNRYA DR DT TN
i 2 T (A 1 T LT T B Yo M 2 S U [
DIXIZI NNN DMWY DIDWHNY DIWD
D2 NNID WM (MI9'7T NVIn7) 7i7
2NN 0YD

ITRNNY DIN70I T2 DM7NN DTN
(KCl + NaCl + MgCl,) UL'7NL77RNN
D7 .("ON'72I07) 77T 7AR7 DAYNN
,0M 7Y "MN770n” D77 DAY 07N
7Y 'MN77nT DwAarn . 2 NN
NYI7U1  D'ONTI NN N¥NIN
7700 70N .D2AYNIE MR ,D7Y
"7O07 DN 77T N2IVYN NIon
JIonNXN

101Y'01 ,DIT02 DN INYT7 WRWN 12N
NN I0T707) 'MNT7R AICI, JINNT
DNNR DDIN7I (NIMNIR

2.9-D NI MOPIDIVON DN 170N
1IN 'WYNN DN .NDNN [I07 117D |10
D'DIN7  WUpwp  wionnl ,byna
72T 7Y 1DIDAI 7Y90N 7w DMNNION
L NI7IZRT INY) DIDOW KX

7300 0'7NOFIR T

KCl 700 NN Nr7Nnog7Rn i
(~8%) MgCl, ,(~20%) NaCl ,(~70%)
/121 CaF: MgO 7¢ NIQj7yl

7IN'D7 70N MIWXY7 WRIn DIToA
p (TR R IR LTS [/ RS 16/ B 6 1)/ BN W a Un [
N9 XN7 2IXW1 NN 7NN
7Y TV DI NMI7NI DY DDNN ,D'7ITA
/71077 1D1YNA NIZYHRNN NIDON IR
A7URN 7yDN1 1IN1IA7 720

D'UNTN O'HN DD0N P AR T
nonn) LI7NFN “FND’7 770 10T
79007 qon 17570 07 INT .(MgCl
Talligpialy

NAIZIZX .N
D72 7¢ DTNX D'NIT D'O791 7v9nnn

B

TN INT NU7N0778N 'N7IK 2 N7Nn
DWIX NIM70Y DNIAT NYUNN NIDY
N1aN7 012y [an '7ypl NITAD D'7V12
lONI7N "ITON Y72 DA ,0N TN 19D
AM7N0778N N7YID ‘98 ININADND
A 01270 D0 1707317 11D 7VOND
DMI0INIZONN NN LIXNI01  DINNN
NN NIX0'1NA2 W71 [IWRIN XNYT [TID
7¥INN VI7NOFZ7RNE NONNN ;XN7
AD0NI L7 702 |NNRN XNNN DXL
NNXNNA L7 D'7'VONN

Q'O NWI7YWT7 70NN 7¥9N0D XN
02N D'9'YON NYWI7WA D'0NIDNN
nonp .n

ANWI O'7NO77RN 1D 7V ¥ DITIAND
NN 701 |10 4-3 ,0191TN "DY7T7Y
DTN DN QDTN N7 0'72mn
J1 N0YND NNN ¥ N2 YNann

NJ2IMNN NONNN - L[IXDN 190D AN
NODIN) AIDADN “M'D"7  IN  NANYA
NA1DA0N 197 Nimwn NdNN

(DI 0 ,YaR DINNI7R :NW7Iann
nNYY IR DZNN NRDR7 - DWni

N7N7
JNWNYW VIDND N2 7N DRI
WA [NY  Nrnann “niaont 1y
[N A0 T2 NN .0DIRIP D779
[VON 370021 N'7111 NDNRA NIR7IND
NX72 .NZ¥NNN NONNNE NNZNN N
D'7'0NN1  NDSNNN NINANN VIDNN
NYonN L NMINX NMwawy  0'7on
NOTNN YO .N'ONIVIK DTN MIDNYT

VI AN7¥ 1700 'n'n
N791N X7 ,1996 1ANXT
YIN] N'IIYXY NOND
D'NITN NITYA .7RY!
DYy '7ya 0N IRY!
YyInn '110n1 D'IIND
n“n'i1 7v¥ nalz7ioal
XYD1l 7721 ,02)0Y
DITD1 'I¥XNA ,0'71FNY =
NI DNDD 71Tl yowa
DITIAD NIND 1YY
.N'0IN n0'YA




PN A 7T

7wo7 2
Palestine  Potash . Company-2
npD . pomaR MR
WIn VM 03

oUW NOTINA UOFIT
NEI0N AUIDTINNTD
V00X TUY HFI0 7Y
L1961 TRUD AN O
OTINND TV [ 8

NS nany o x|
(PN ANWD T NNRD) 4
0 .onn werna

VD) AN 7N '
HFI0Y TR NPT WD yw.t nmn -0
DD N0 TYZXRWN ATIARA . X'WT 0
oY DfVon ATANI W20, N 2
S NITPO 37003 ITHZVO 78 e DNXIND
J?em 7w 1,7 Wil 007 WD OXZ7HID

S N700-D* 7VON2

NIFY  DPEDI7RE DI NIYIDND A
'w SO7NLZ7RA NIDOIPNN]
NN CNION BNA7N
n'nn'r? VINNN Y e nTn
79 DAFNY DTN ppm-D MNWD

ppm 7Y TIANX TUNRD TV N1 77

{(ppm 'O7N) TINN  NIVWYL NIDIAT7
o ~.OITIAR MNINNNT7. NITAN

OTN NUa
7NN 10N TYRYT7 Nam TN

' DITIY” NIAN 7Y XL 7PN
G477 DNOPNR 7Y PV NN
C.OFIFT DAINON

NX N7UN TAUXIZO [ DT NDMY
nTon7  Vop  ,nIosn NNp
D'O0IY |3'7 LO'ZN0F7RNN DNNINN

AT

20'Main 0°'N2 P'RD

N1N2NI 0720 PIND VAR 01N

"7ZUDD 700 210 DITD2: DAND 0T

lalar il bakish]

Uiy wpwon TN 77
CLTIVE D) "__mm"' V77N
nwiny ono> L7 7 it

TN ¢ AXYIND woIn7 077y
'731910:1 wy '7w :



W21 UXN = nR10UN1 DKDYD Xt

Q'RPD7 DI7IZT NIDRAE 20N N172
DMNND DNIYWD 7Y NN nnia
DIVINWN  ONAY  D'D501 OMINN
,0091 N'PDN NWYNA DIRNIDN
J7I'Yn ,won DN L7701 ntwynal
MW" ,N2DN . NN NINan
DNYW7I AN DN X1 VTN D010
DNX DMINNI N7R 72 .N7'Nj7n DY
NN N7wWUn DRaYnn N2 R7Y
Q791X NANY N'772 N7oWnl N'poAa
NANYUD  NIWAT7 DRXNNE NIWMA2
N7IVN 10 WD NN Tav7 N7
Nj7I0YNA NaNKRN JTIVE ND-7y11 AND2
DIYR |0 ,NN7¥N2 719'0N 211,20 0T
DO INNIBY 70NN IR INIDNY
[N ,D71V21 YIX2 1DNIW UMD NINYT
7V 122N0 NV INID IRNDNY DY
WO |I'DNI VTN DX 7VWONI D7

NNDONI NNINI T2

npioun 1po

D'XN'D  Nj7I0yN 70 N1aDN2
-7 'MAD |INDN NI N'WYNA
NI70IVN NNANI D"'D 0'7Y90 150
100N NXR DID7 NW7A2 D'77'NDA
NTH NN ,7U9N] DI{70VINN O'RNION
272 NYNIDHN - NTMIWN - N9I7NNN
7T NITNN - 21N NIND X71,DRNON
niNan 7¢ |07 190N NIAN7N DIY7
[PV N7 IMN7XN K71 ,N1M97 12090 X7
74 DXPIXD 190N |21 LINW7D W7
NN LIOD7 NW7A7 W1 K7 NMNan
370N IRYNN 707 .D'RPDN N{7I0VN
DmM7n

O'NN'D NOYN Y'Y
ANY NNANl 0'7yon 140-2 NN
D'7'0YN DIRY 1" 30%-D Arna
NIZoIVN NNAN &' ni7d  .0'RND
X 7'WAL RIX-RIAD DY7{7'00]
NI7oONDN WX ,DNWONI DAPIN
XN A7WA NND I0TINN Nj70YnA
INDTINI D'RID0 N70VNAlL ,Mzanl
DA N7 AN AT7IRN NIDWNY NN
X7 D'RN'D NIZ'0YN [I'X [11DN NiNaN
NNannl 0'7Yonn N 7271 DI0TINN
D'XN'D 1,300-D D'7'OYN (100-7 AN7)
DN'NYNNRY NP :D2IY DN50N]
NWIPNd  ,ORND 5-1  D7'0UN

N RN NPYYNN .1 ‘00 N720

nopiy '3 1998-1997 DAINI)
(0" pnnpI 0PN

MD0NN [IN1N NUNDN
nnon

AT TN 7 (NIN'] YAN2)
71T TIR'7' 2.8 NIN' [DITD
NN RIXN

25% NIN'D 7720

NYUYNN 74 niz7n

6% 2”772 N'RDN

D'TAIYN 190N

21,700 NN NUWYNA

71T 323,000 TAN7 NNDR
NYXIND NIDUN

n“e 9,841 N'NIDN NTYYNA
NYXIND TIDYUN

n“e 7,389 N'"Yyna
NYNIND NNIDWN

n“v 6,209 7Yna

:0MT NND OTNT7HN N7202 DAININ
N72727 nmDn NtwynNn NRNN- X
NYWYNN N DMIYNYn mvann

NINITY IDINND NNKR N DNON
NN YN DINDDY) - DY7Iman
(D707

an N7 NNRa Tav7 ngionn 2
;DNX DAY NRIYTZ NINRN
N'NDN NMUYNA NYNIDD NDWN .3

mMDWNNN 30%-N NI NN
NN NMTWYNA 1A NYNINDN
nnwnnn Riplival 60%-1
ninan NIz .zuni NuNInnn
NZIOYNN DYl '90dN 710NN
W IT NTI72 NDWINE NRTD DDA
(72720 |2102) 7R'YIVION D VWUNT
N2 YIN2 N'NDN Nrwynn 7w
DD 7Z¥apn A N2 NTPa
‘OND 7Y DMV URD NRRD
NAYNND I XN (1) DI AN
10NA7 7VY  NIND7  NINWONI
TaD2 7IFYW7 DN DtUYNn
WK
NIYZWAL LIN DNMY DN NTUYNN
VINZD 'WIRT7 NITVI'D NINIRAN NIN'ON
7y QDN AIN' DTAIVD DN N2
DINNI NIN'DAL NN MINN. 2

i

YW 1IN

nanTPn

NNX XN D"N2A N7IDVNI VINZHN N'N2
72p7nNY AN NIIYWNN NIN7Nnn
[Nl ,2aNnn MM [N JMna DTRD
1NN 7L MDA N NIRD A7wWa
790 'K .|NI0'D 7WA IR VINZD 10N7
NN DI7HNN D'717'Un NDUN 1D XIDN
N1'NA7 TWKA NI07NNN N737 )'70N
N7712 RN NI NN RN VINTND
NIYRN NIIDNYT DY DRIYW DA
QY D71Y71 710VN NINRYTI DTRN 7Y
DINN DZHRN NDINA .DIRD N
D'NIA2 DTN 2NN 1NN NZI0YNN
D'TIN'7 (NNITI1 NV'DIAIINA ,N77002)
aTAID T 0N 71700 DAY D23
DXV NXID 19102 190N DY (WUNT
NIYIW7 JNKR IX DT 70V 102 DTRN
2'97 INAX NANT ,N7'7N IR DIXY
37002 12aNN7 YI07 71D WX [IM 7D
DIYIOWNN DIIWN DMIIAN 7Y 7177780
197 Nnup DNy XY LNo7Nn 7y
J'IOI0N INV7NN NN 727" DL

DNIYZ DIRYW) "DMIN'D” D' DY
IN DT 710'W7 DTND 7 NJIRA N0
NN 7y (DUYRD MWD NN
NI'NAY7 TWR1 NO7NNN N727 1'7nn2
N'oDON MIPNN DN ,0'"N2 VINTN
V2 7w YNDN - DTIAYN 7IY 2NDI
7Y17 WI7'an NNIY7  DION VI
DMDTYN  DIININ - .DM0NN VINTHN
IDOX) D78 DN W7 DN
WIW O'RND N7I0YN 1702 MINNNT
DN NPYyNa ,0MID'M 190 'M1a
NIND'DIAIINAI [IN0AN NDWNI
DONRNN NWI7W7 0RO NNWONN
TWpp 7 NDP1 D090 DM
noW7NNE (0"MN) NOKNE NPWYNN
2NDN .(0"N7) N7'0D'OLDYT7 NN

70N 'RXPHD NIX V9N [7N7T

DY)MARD - NN awunn
DN NPD NLIBH 1 ‘DN D720
JXIWI NN NYWYNT DaRn

N7 THZNAWIA 00200 X3 *

NI Y0P 37 JIU7 070 X 1T apaa £
0'wi7 0'0NYNKY DPNIN 0N2THE, 7272 A2 ;
JOXD 0




NN .IND 7YDN NIN 7'DVNN |2 OX
QIXD'D DY W7 INNDT7 WL AT (12D
7¢ D'DIDA QNNWNT7 710" XIN DNNN
NIV XINI ,N'ND7 NI7XIWA NDann
NINAN7 DAIDN 72 79502 D'RN'DN DY
TY D901 DX DAYNNI NN
NXY) YIXRQ D'XN'DN NIADNA (111VN7)

|77

n771Dn nYUTA §i7'n
10D D'MIDOHNN DAIMIN 7D DID'D
-150 7¥ N'MY QWNT 7Y yavp 7y7
Y ININ '7V2 DNAON ,D'RND 200
IUXKY ARIN '7va1 (NMWYN7) WYl
DINN2 DAY X'N NORYUN .(OXIINT)
DI NI ,NPAPN NINYN AXINN
Y ARIN7 AZNNN NTAY DX WY
IN ,ANDINT7 19 D0 (WI7Y X 17IXI)
MY 17002 1Y IRINT DTIN'7 127!
N N7RUN N7RWI MWK INAYN
N> 1IX'7 D NIRDIDNAAIXRD NIYIY

N2 ANIAL DY DTN

D'NN'D NIWON
nind2 AN TIN'7 D'NIONN 190N
NIXO'DIAIND wpnna nniwn
NU'DNAAIN 2212 [IN1A-]2 NV'DIAIIN)
AAR-7N NO'DIAIN J17'R-12
(12021 (]I7D0N ,NNAYN NL'DIAAIND

.2 ‘DN N7202 AXID VTINT DX

TID'7 D'PPOPN 1D0D .2 O N0
NAYN-TAYnN DAY VP
(1894-1998)

mion| mron|  mion|
WY IN| Y WIN| UK WD
49 91 271
52 100, 260
79 116| 228
75 95 189
60 73| 158
828 95 220| '7
N7201 0 77 RKAN[IURD) RXDD
NINAPN NXI77 D XD 770

ID0N NN ‘90-N NAY 7Y MIYWNIN
,250-D  7IT2  [IURY IXRIN D'N'DHON
D2 NOYUMIN AT AZNN 2P NKR7I
NININ TN72N W XXPNN .N7X DIYA
ninos > 12 7Y miIn 7'V7¢ n720n
DITIN'77 DDWPHY  DNAAN NINXNND
JIY AXIN) DA DTN

nNIDA ININ VA (95%-2) 071D
X'N NN NDIZNNN .(MAIWA NINI2)
60-50 D'WINTY 2 M2 6%-5%
qANYT IO 70 MK TN NPT DAIN
71720 NITAN 017N DINA 190N 7V
D'TN7NN 1900121 NIHDN N 190N
NPdY NANID AT VIXZH DINI7N
NIDNY - MIYURIAI WX 0PI
JDUINI NYTR NN DITIN'Z NN
Nn7yal "y NNIYN ,N2'A07 N'0IAT
DA NIX ANIX TR7'Y 231 ANK
N'IDIN XN 01 DI A7 My
VIn© - DTN N'NINN-2Y DTN
NNYDIN - (Q70IN) “NNANA N'AI71200
NN7Y5NY 790 |'N .10 A7 NNy
D'ID'NN 190N 'MA 722 N7 97'mA
NAININ7 XAN YR D120 NiA'onal
NIZ7nnn 7y .N'ND7 DDIND 7aU0
'DN7 NIRD'DNAINA DWYTINN NRIINT
D2 ND' NNIDY ,NYTNN N'IDINT DXV

N170201 N7'TON NIVINTZNA

NI775N11 NIRD'DIAAINA NFIOYN
D'XN'DN 7200 Man 100D
DTN7I ,300-D 7Y NIV NIXRL'DI2AINA
Y AININT 27NN "TN7N 700-650 TIY
7AYN7 D'OI0XD DNN7N WX U7
IDTFZRN 7200 NAN MY TN NTIAYN
DIV NI NIY 30-0 DNIWNA D'NIY
N'MIYN  ADIZANNI NINZNAT  INX!
97NNN7 NIV NIANFZN 02w .01
JIXO'DIAAIR NP2 D'RPD 7Y T
NINNA DA'OXHD O'XN'DA NDNY NI
NNID AT 2A¥N  .DAIWA  j7Rnn
NX DYD7 DINIVN DXN'D7 NINNWON
Q'NYDIN IN 'WI7Y AININT DTN
-0DID) LIIVFZIT-ANA NOIZN N7'NNA
07" DT MIINTIN 1707 (010717
N'NN 7' [XON IR DAY 5-D INNRT
ANXPD NP DTION! N'NATA NDIZNN
N2 N7NN DINNRN DNIWYN LAY
7200 MAN NIX 7Y N ol
,NINT7 N2 PN INR7 (730 Narnan)
D'INX DTINR 7€) NDI7NN DN'NNY
D'YTN 720 'MAN 15-5 VPN M7
/ N'NID7 NIV7I792/N'N'D7 NIj77NN2
.N'NID7 DRI

VINZD IR NI771D NI77000 (D NND 77
DXI N7 TIN'7N NIVINZD 2 N'PON
MY NIXA7 'R NIAN 'Y 7IN0 K7
.DIXN'D7 2NN Nj7IOYN DI7R

NINKX N{7I0YN

DAYNPN DINN7 DAIDN D'RND Y
N7 NN MA12 78 A7VYRNN DIRXI

S

30-11 N''WYD ,D'KN'D 10-6 D'[7'0YN
30 7uD NBDN NNV ,DIRND
DN O'RNDAN 30%-N NIND .O'NPD
17V2 40%-2 ,N'N'DA [IWNY ININ 702
JU7Y RN V2 N1 Y NN
DX [IURY XN '7V2 D'RPD QNITD
N'NDN AYYYNMA DN DA DUINND
D'RDDNY ANI7 DA N2 (707 X))

DN N'PDN DMYYNA  DY70VINN
7700 6%-5% 7¢  |'Vaa  yNIppa
N2 DTN

noI7Nn

150N D'7'0VNN  O'7Y5Nn NAIna
['NI NDI7NN VYN |'X DRPD 7Y |07
JDANZn DAY7 7172 NTRN BYND
D'7Y0N1 JDXD X'N N9I7NNN 7Y
-5% NIN YNIPNDI ,D'7ITA01 DM1AN
900-800 NN ANI7D  .MYA 10%
D'NN'D 80-40 ,N7X D'7YON] D'NND
WUIN WIN7ZN DIN-NID7 DNI70 D290

MY 1D

7172 nerTnn

NIPNN X 71T NITNN NND7 N7
D'7VONN 7704 N'D NOMONDD

Nn0'77 DRIDNHN  NIANMNDN D2YNDN
(M'miwn  N9I7NNY7  12avn)  nandnl
JYUPA MIYA D'RPND 50-30 7¢ §7'na

NANZN DAY

NZIDYNT7 nwnTh

n'nHn N'wyna

17'0 DY ,7'VW7 DYWIOINN DAIMIN IXT
yn L[ n Vo S 1)’ Lo Y I L1121Vl n T WD i [
DTN NP2 71721 DTN NID N9I7NN
DIXN'D 120-70 NIANZA DAWA [WIT!
,D'7Y90 7m0 DY NIN'Y NN .N1wA
ININ V2 ORNID 7W DRIZD NI
,OIRDTINI - D'NIDL D'DODIN |IWUKXK)
YW ININ 7V QIRNID7 RNIN WI7an
D'NDDN 7700 70%-D DNW) W7
DINXI .(JINV'AN NDAYNPAlI NMYYNA
1T NITAN 12T N7RYY7  nalvwna
D'YOSNN DNY WIIONI DI'7V9NN 11N
JUI7YL Y OININ '7Y2 DIRDID A7
D'NNDN 7Y XN 7Y TR DT (I
AININN N72j7 INR7 DITINI7A NNT
Nn1Myn NZIoYN XIXNT7 T [IUXIN
X)) N'MDN NMUYNA AR DA
(1707

D'I>'N 190 ‘N2 AFIOYN

N7'0Yn  NIADMA IXAN 1D
DYNd TWUX N'ND7 DN 1,000



NN DDUINN NIVIXZHN ,Jaya 10D
DN NIRD'DIAAINT  D'7a7NNPN 20N
AUNNN YT ,0'09YUN NRIDY N7R
N727> . DwNnI 7oUn NOTIN
7Y Iy 7N ntwyn MNNK7I
NN NRIYN NIZ7N02 07270 'DNN
N717Y  NMWDN - VINZNT D720 0
A7wWa VINZNT7 DY pnn DAY
7' NTIAY7 NDION A7WA 0TI
DN 720 7Y NwONN 2A7va
MTNY .O'RIN DNIWYN 78 DO7INNI
nn1a NT7  |'RY XN DwInn
OX D2 ,N'ND7 NI77nna  0'07i7in
00N NANT NNNSNA TN NI7N
ADNBN .AMRDA DYoL DINITN
NNDWNY 27 DN j7Iwd NI
DTN JI7YT AWYNY DIRDIDN
7IDY NN VINTZPY XY DRMONND
19 ,N7IN N'D0D NMINN 1Dy WY
WIND NNRN 7V 9010 2y NN
"MINI2N ZNWN” 12 DN7 WY [Mynl
DTNIZN 190N NN NOI 7IUn 7Y
Y 7Y MW7 WONY MaT ,NND
NIDN .D'NRNRI DDA 78 NN
NX YA7NY XN DOYND DIRNIDN
7V 7NRN 77U ARINND 7Y NIDIND
NIX7RNAN DIWT XD 781 NINDON
TANKRN NN (1) MPKRNA 071 '©ND 7Y
7V DIRNDD 701, NN NTUYNN 7Y
MY NAWND v VT 7ya o
MANR DY TTPNNT7 17210 (1101 Y7VAl

DT I 1YY

mmn

172700 NIXVIDMIINNAN DM
IN D'IND7 NIF7NNRN 7Y NPNDIMNN
D'ODII DM ,N'NDT7 NIT7I7ON 7Y
n'oINN noWw7nNn 172700
NIYVUNN YNNI Nj7'0D'LLDY
7¢ NINDTNT IR DTN 2 7Y - 1IN0
727 D2 MM 'MTIN DAY NIToINN
NXWRYT DOIND 'WRI D'7U90N 770
MNAyNY yTnn 7y NMuynl Wi
N 7T 19700 NIN'WAI DII7RWA
NNDN NRIN 7Y N7ONN |"OWDIN
2 2ynY YTIPn 72 XN D2 R
NDMVN 7V NAR'™N NNIT 227 DTN IR
NN 7Y NITO7N

mnpn

74 DN 7RINIVION 071 AR L1
224 |I'72 ,N'ND DNDTIN A'RD 7RI
.25-20 'NY ,1996 YN

nTY 78 AND YD XN L |'917NT7Y
7702 DN DTIRIZTN 190N N1
W' 297 .0IY 15-10 7¢ NINITNNND
‘0N N7202 DIANIDD DRIMY7 DN'NNT
DN DT DY .IR'N0NAI NN 2
74 NY7700 NPARn 7y DTR7D N7X
TIN'7 NN D'N'ONNE DD DTN

JNIWN NN N'NDN

D!NNDN Y'Y |12 YD

71UN NIYAT ['27 NnwOn NayY
7 NN WD 1D ANID DAIMIN NINY
IN N7V YYD N7'NNA NIND'DAMIND
DwA 7RI 71N DIINY 7Y bypa
DINPDIDA IDND N7 717V IR
NNY 12D L7IUN DX NI D'R7PNN
LNUMYWUNT O'RPIDA JI0NNT7 DY 1R
21 N'O'7IRN NDDN DINDA 7Y
NX DY (WP DRI .NTMI'0N DINNA
NNID IRI DRDN N NN Q7Y
NDNR NOI7N JWNa 702100 'RND

:D'NNIA WA YV IT NYDINYT 12000

DU |0 NN MR DR 7NN LN
NINIT IX) VINZONN NIYWAID [NN70I
D'717'y 7w (NTIAYN N7'NN NN

;DIMNOYN
NIU7 N2YNI NINDN VINTN DY 2
727 ,DAYNN7 0D NX

NI YTH NIDVNYT ,0101m)

O'NN'D 7WU NIDNI NIND

NYIayYn 2 ‘0N N7202 DAIMIN NN
NNUIDN N7V INNRT :NANRTN NNAN 7Y
NIXYNNA NN VINZN 'NI'DN 19002
Q0 74 D1IM) 'N2N YYD DY
7V INON ‘90-N N7'NNI ‘80-N NNW
X7 .D1D0PA T AN LMTY NN
7 D700 DN IT OX TV N2
NP'7ZN ,DIINI7N 120N NITYT N7V
TIN'7A1 7722 Yaon 'wIna DrTinta
7V NINID NYDINNY IR ,0192 NN
VINTZD TOYND [TAIX 78 QWD NNan
NNIWUNA 7701 (WIN VINZND NN
(nUvio) VAR /20 )s BN Un 1)1 0 Vo MR Vo Ly
NXRIAN 720 ONN .0'N0DIT - DIVINTZNI
NN NNYW D17 ONIT D78 NIVIY7N]
DY JIYT7 7NN WK D'OSYN TIN'72
NNIN7 D78 NIF7Nn Myw NNMo
XIN YN DXNE L NINO'DIAIIN NNDA
IT NYDINA (1IN NANN 2VIA7 I 107
NUNT7 TNINN IR0 ANITN

NP DTN RN NP TI0NN YN
JNNNRN DAYA D7 D'7a7nnn

L

YW 717002 D7NNND DIMOXDNI
N78 02N IR0 7Y (W'Y IRINYT
DNAIAND D'OYN D THT7HN 901 (1IN
NWIXZNY DOT7NN  DTIN'Y77 D1
NIVIXZNI D'70Y 701N 17'Va ,0NNK
N'XNP 1D 7'0N7 TWON ,NNANI N727D
NTAYN 7IW7 DN DIRNE 0NN
an D AN 00N DAININ 197
nIYNR Y WI7YD Y RN '‘7u)
NN WY RN TINT7 DDWND
DAV D'RPDN 72UNT7  D'OI0YD
1NN D'RNDN 190N D 1N .DAIYN
NN D'ND'DD  NTIAYN 7IWT7 DRNYIM
[I[UNT IXIN2 QMO M 190Nd
VINZDD N D'WONR 'RY NNINA)
190D, MW-2Y UNIPNa 2197
NTIAVN 7aUN7  D'O0¥HNDN O'RPDON
80-60 ,JIWUNY IXIN '7V2 120-100 NIN
DOIDZIT 50-40-1 Y NN 72
D'NN'D  250-200 720 )0 ;DMWY
IND D71 DNIDONN) NRIYN NI
YNIDDD DIMILWAN N7RN 0YNl DY
TN WY ANKRD ,N7202 'MIw-20n
Yl ,0"NYD DNS0IN WYL W ININ
DIRWI DINI 771NN D'NAN DITRTN

(DNTIN'Z DI'D INRT YR

m

170N NOITN WD

TP NN DY Wnpn 7¢ N9I7N
N2 NINITND X Nmap - [1Ina7
NI N'DYW O DIWD DVonN7 77y
IUNA NIWKRTZ AXNN NIX NINNI DX
A70NY DN AN NDNX N9OI7N
MIYNWN [DIN1 NOIDN NN q7wn
AND XINYW OWN IN 7200 2A8nnn
nDIwN IN ,0Nia 7Y 0772 DNDDND

71¥n 7¢ "NINIDN 7nyun”
D'TNI7N 150N NX NOIIY

TYON''Y 12T ,N'NID
77U NNI22 AN 7Y IDY7

LD'Npnpi 01213



Guest Institute:

64 -n 91330

The 64th Meeting

lﬁ“"u The ,\S',

E.T.H Switzerland

1999 IN13*a 30 :D2 PPN NWINT PINK TYIN

129N-93 NV2OIVNN VINP 1999 N2 17-16 /7 - /) D13°

Tue’-Wed’, March 16-17, 1999 The Campus of Bar-llan University

%

hemj
ARG

2 ()
“nq fe®

LETTBCLR

AN/73223 N/92N

NVIDINN 2V NI NP2NNPA MVNA DRI IWN 22220 MINIWA T1HANT 2V 64-N DII2 GNNVAY DINH 0N
AeNva ETH 10 apnnm 11292 0122 DIYTH Ay DININ RN MWD )22N8-72 NVIDINN DI9NPA 122N-12
2ID0 T TR DY NIV ,D2I0019 MNNN ,D22APN DXIAVIND MINKIA AN MINNIT 2020 WYTHN 1IN

W ADVANCED MATERIALS

W ANALYTICAL & ENVIRONMENTAL

B CHEMISTRY

M BIOINORGANIC & BIOORGANIC CHEMISTRY
W CATALYSIS

B CHEMICAL EDUCATION

B MEDICINAL CHEMISTRY

B CLUSTERS & NANOPARTICLES, COMPLEX FLUIDS & MACRO-MOLECULES
W ELECTROCHEMISTRY

M73NA 2Y INYKD NI - XN OIIN
D MINIYD

DINVND D222apN DIPNIND 4
TPIINN-IMNN 712922, 71PN INND
2N MDD, TOPIDA INNN MIPIN
(TYnn) DN YN (TYRN)

TNV N9P NP

MINO2D N - XD DN

,N2922

HAINRNDN DTN
DO TION 9390 TROY JPITY NIAN PP TN, - TANR PNT
»P VIP ,OLTHYTN ANT ,DIN NI ,MDD 0TIV ,PAON PINN ,IN2I9 N

14:45 - 14:00

17:30 - 15:00

18:00 - 17:30
19:00 - 18:00

Prof. Pier Luigi Luisi, E.T.H
Implementing self-replication structures

and the origin of life.

i

:012220 *NRWI)
I P2 NIND INMN MDD ,IPNN DNRPPNN DA2 70297 NN 932 PIDY DN

B INDUSTRIAL CHEMISTRY

B LASERS IN CHEMISTRY

B MOLECULAR DYNAMICS

B ORGANIC SYNTHESIS

B ORGANOMETALLIC CHEMISTRY
M PHYSICAL ORGANIC CHEMISTRY STRUCTURAL CHEMISTRY
M SUPRAMOLECULAR CHEMISTRY
B THEORETICAL & COMPUTATIONAL CHEMISTRY
B ULTRAFAST PROCESSES

01PN NINN
1999 9133 16 /3 DY

DRYIN TYRN - X1ND DIIN

NN DY - N1D DN

NNODN INNIN ,D2DI9 NPIZN ,NNN9
ADAN-DD DIN PTYON LN 1919

2000 -0 DY 2Y RNV PIN
DN DO NPOAN

DNV OD2ApN DNIPNAD 4
TIINR-MNN 717220, PONNN N2
.DIBN YTH NP 122D P20
,DI0DID NNIYN ,DNINN IMIN
DPINDH MNAN IMINN

09:00 - 08:00
10:30 - 09:00

11:00 - 10:30
13:15 - 11:00

15:00 - 13:15



1999 xapa 17 1 oy

DN OYIP0 ONPHOID 4 17:00 - 14:30 TWODN NS - NP DN 10:00 - 09:00
STUNN} MONPD PR NN 1D JPN-TIT N PYTA POTIN 1H19
NOWN M9 D¢ R YYD M VY1 @PPEN NIORD P a0 vy
LTURN) MIMIWPON 200 o1

M NP Npoan 17:30 - 17:00 DNV NP DPoon 10:30 - 10:00

INPDD NS - NPD DN 18:30 - 17:30 DONEMA DYIAPI DNPHIOU 4 13:00 - 10:30
Prof. Donald Hilvert, ET.H Y, IPONPD D OIS TN
Biocatalysis, dendrimers, and catalysis TPOIOPINY NOVYN N8 DY YD Naan

with transition-metal complexes. , D001 NN ,0MINY ANIK 14:30 - 13 00

Jpn0n 0N nnsn

9993 ¥y

0PN
P-DNT NPN-13 DOOIPNR DIdHBPI ORI TN

TN
1999 xm1 17-16 1-13 OO

DIV MY
1999 91292 20 TRND TY DOpYNb

B 992 § 125 - (D91) RO 9nnvn
O MIIN DAY NP MPDN YN DN MM I DO PIPN 190, NIVA A PP, IINEINT ManNnvn 55 »hnn
1999 novh mepab Yhxven nnana

n7en 223 § 85 - ThN VY NNYn
TPONAYPN 193N NYNY MM THXIWN 7I9P 0»HYI ,00IN¥ INMIN D3 PIPN 99D ,qDNYH IM 20 ,MINYINT MONTYR 999 Phnn
1999 :wd npdab

B7YR 595 § 50 - (D7H1Y) XYL NN VINVLY DM
MY MIAM P N9P MIPDIN YIIN ,DMINS MINMIN 2NY ,D>PIPN 19D ANIYH 3M 220 ,MNSINT MAnnYn 993 pnnn
1999 Mwd mnad mONAYeN nhana

N7 9515 § 38 - 1NN B INDIA VITIVD NI
MINIEST NN TPTHY MIIN) NI NP DMHYH ,DOINY IMIN ,DXVIPN 19D ANNYH AM PN MINNINI MONNYD 59 1hnn
1999 mws nyad

a0 My

A9N972 Y ORI N3N DNV 1AN HT DIVYD DY Npwann nT
PR UM $ 25 - VYR TYONTRPR 230 1n
nryn Y0 § 10 - NP/ OITOT/NND

20 NI
290 T 30% NS NOH NN - 10.2.99 TINTD TY
SN0 XYY - 28.2.99 NN

MINN
20N 5N NYTRD NN MINTING 30 100 DTN A7 ITRY DD Ty 203aN U A8 N300 60,61 DN T DIWIN

SN
JAPN-92 DOYDINING DXIDDN NMND WBNI OBYNa 1IN

SOIN MPARN
congress@mail inter.net.il 2NIOPON MNIT 03-6133341 :0p9 ,03-6133340 5V ,Hvya DYOIZ JT AN



1'D'27 N"INIWA 712N 720 N
W W JIIN KD

172N JW 64-n O»on n1opa = anjJ ng ’DN :"TJ” -

(16.3.99) LAYN YTX N'D Y7 DI D'ZNN WYX NND7 N7RYUIN NNANN 7Y N'770 N9'OXR7 N2 DINTIN DN

Y20 07182 D'ZNN NWADN |7'R-12 ND'DIAAINKA D'ZNNN ,64-N DDA NNADNA ,14:00 NYLA
:0I'N 170 7V
NN NAT .1

AN

(DN |I'Y7 DDA 70N YOI 1998 MIYT [TRDN WK .2

NN DT 7Y |I'T .3
nniY .4

1998 MWJI X'Win N°I& -

NWYNN N1 D17 [27'0 00 YINN Y NIDSNNYNI
.D'S0I1 DT NN

DN RN NIRD 7Y NIZVYD DNARD N7X DA
NIS0NA NIM7'VD NRIDINY DI 7'X-12 NV'DNAAINA
.DIIWUN DNITNA

ONNN DN VIANY 72D ,ANINNI DF7IN DINVIRN NN
http://www.weizmann.ac.il/ICS :(I'10T) MNXRN NAND
N'NDY DYWL IN7 RYT TN DNAND 7Y [IR0AN
AT DNAINA D'RNY 19D "781vn

DI TUNDN DAY DIRND 7Y AZIOYN 270 W
N72YUN7 NITOINA D'RPD NNWON 7Y DAIN1 190X
AT MNAINA YISIN XWIN DIDD .NNiAa

,26 -7 N7Y N12AN2 D2NN 0PN DI7V9NN 190N
70 DN NOON JS7MAW7 D707 NNANY. INR7
771D 17002 N7Y Nian niNann

INDIDN” 122 170X ‘DIND7 2NN 7Y 77N 2TNN YN
11999 MIYWA NN 2NN NN 1996 NIWN 7787

MY NRMDI NRONA ATZRNN MUn NI7ZWON 7y
.(1998/9) LIYUN NINIXTZIAN NVDN

:NINAN NP7'VON YN ND TV

JAI'N NDINYNA YINN [N 2NN NAIXD

.0MID'N 190 'N12 D'NINS DO'P!

AUXK VAN A7 - DTED - ANIDA NTON!7IN
27971 )M TTR7N 78 NIAY NIRD I9NNWN ND7NNA
M2 AT=DN 7V D'OAD) DONNY 13 17'9YN0 1NAN
YD WIN 902 07N I0AN A7¢ (39 TNy Xj77
2NN

“YARDY INY DY QIMYA “D7I77I07 TNID 901N 791N
(DN 'OSNNYNT 771NN 0INN)

JN7I919 NPNA D'HRD D'RYMAL 2NN 1IAN7 NIRYN
MY - D7l [2IX) ‘DND) D'RND ¢ NNRINY 1D'F7NN
NAIKY 022NN (‘D7I77107 01N N'Y-21 ,“DAI72”
QNN TMya 0'90N

2212 |INI2-|2 NO!'DI2AINA N'N'DN MY NN'MS DDV

TN DU MIN

DWVINT7 N7XIUN NIRIRTN

INW NNNINT7 ATVAL 70T (VTN
20:00 NYWA (1999 DN

QWINY7 IR NIDIXTN

YHIwn A71 00 N

Chemist andthe




1998-/958 JDX™ 1202 AN 1T N DPRINN P!
D'0INT 010N 3N X A7) NRN0!

D |POX RIN INX NI 7NN DINN
-7y NXNPR7  0D'7I0 77U NOWN
N77NNNN X0 QU 7Y MNP
Dy N7IY9 Nyl ,NOY 191 DNNINY
NINIRNN NIMYIL NI0Y .NDD 07N
NIYAN7  NITIN DD 7NNT7 - TIRD

-M72 NI DTN 7RIy nniaan
DURD D7I19'0 NPD NN NN
ANNN7-0D'7I0 79 NOW 10]
D'NNY WID'W7  DNIWZN 07190

NI DIRN7 - D'NIDNVTZRIVID
NYowN NN D'RUNDN TNR .WUNUN
7Y NNDNOFZ7RIVID NAMXI Cs NN'OD
DUNDNVFZ7RIVID O'RN 7Y  DTI7ON
VI-II NRDIN 78 NIAdWH DRAINN

YTD7 [pXU 120 N0 1391 0NNINT N77NRRn T l“’[’ J[’.U'

NIZH77MNN NNOW MR'7I9 Inin 7y
P NO7NN -7V NI 7Y
DMTIN 3He 1" TWARD 2H DINVINTA H
NPUZNR 2H DIOR2 DWAIDE ININT

(707w NYNAN DIYZRN

He +2H —>4He + 'H+Q

N7Im NOTY NNIR N0 Q UKD
JIDONIOZRN NINZNNA NONNWNN
NINIR7 N2 DNINIKHDD DNIND
XY 4He + IH D'7'77N2 NOTIYV N'0Y7
VR .001DN 727 D' 0Nl NN

J7N7W IR RN 101N
7¢ NIMINN DNOZO0  'INT -7y

AWSe, [122) VLIV DI (CdSe [122) 1WOX [N |12 D'O79IN D'{7'{77NN
SHe (b)
Beam

(a) Detector

NNPION V719 NINKAY 7Y [7RIV-0270 IUOXRD WX DYDY NTUAN 7NN DI7IN 7 000 (a)
A5 TV Y0AITA DAINAL YINOnp nwap SHe 7w 17 (7800 N7U07) 71 0719 7¢ N0AIT1 DINOINT
JVpaTn e azmn (b) .owiNT 04747707 71 713U WOXPD 101pA ATUA WA DNFNTR 1N
NN AxI AE4 NIIRA 90 NI AZIDY ATIZI2 Q7N TIVE N7 090 NOY 7V 17K T1IRND0

N'O'70770 NI7'YON N7721 INR 1j7NN2
q'¥1-Mm71 Pt D79 79 T TN
74 NOI7Y  NTNOFIR 7Y [YOINN
IWYIY ON7NNA .(ITO) 772N NXINNN
PIXE NUI1 wIN'U M ,NMINNR7
7N NIZT NIADWA 771 7W IT'D TTN]
7w 21ya 0'N7'921 NIMAD'Y NIZIFZ7IN
JN7m 8 1Y 3

YIRDN 7Y DD DTINIDN DNIWIDN
DA NMID NI7'WO JUNN 17 D'N'0AD
N21N2 DAIYWN DININNA ,NINAN DAY
IR0 -7V 19¥IW N7RD

SUNTFHT NINING N2 Fuivn

NNYIY 7¢ 7NIV-1070 7'9N9 DIvA7
210D VTN NIV NRRIDHNN INR7IN
NI'va NN 20N 1IDINY DMoal N7
D19 'NOY 7Y NA0INI NIN¥ANAD :NRIY
N2 NIMITININ NIRIDN ,0NN'7ID 7w
NRNYNY  NITRD |2 77un 1y
(0IDDIV) NNAVNT NTIDT ,0NNI71D
910N 77IAN NIYOWNI DNRI7I9 N
.01I5N-2 'NoYA DM7D§7 D72 7Y
DN MIYRY7 DNNIDY T N0
7NN NINAFZ NNY DWRYWD [pNY

.071yn 2N nian

79 (VAG) q02 0T X1 D7'7700 YR
Q710 [I'70 3 IMDNIYY NN (10D
INI7'WO MY NN MNNX7 - "2N”
DIVTH NN QY [ITION'01  DYIIRD
N7V IYNIAW DRIYN DN7NNN NIR
ONNRD DNIYYN NYaR 7n0m
DMDANI ,1957-2 (12N 727NN YIRDN
,1958-1 1NDIIDI 2 1YNIAYW DIIWNIN
DIYN LMY 23772 70 7910
Nj7'0'00 DZNNY7 1WT7IN NIRIWRIN
NNIYXIN NIDXNN DX 17701 NI
74 NIYDINa (IMPYI AR ART 7))
7¢  NI7IONN)  NANI7IZ - NINXIDNN
NNTH ARMIND  [IYO  D'NIOK DX
NN DAY WP (MDD 7Y DT
NOFZNNN NI7WON T7IN YRNDN NN
DMYIAN DR7'0'ON N7 7Y
DIN'RD T-7Y DVIN NDITY TV 78D

DD NPXIY-11 ,D'YTN

NNIYNN7 DY 1M [NNRD YWY
DYON .Y'NDA WINWWN DINNA NNWAN
Nj7'0'oN  DINN2 WIN'YUN NWYI N7
DONIN 7Y 7N OX D, NN
D'RYII ,NXNN7-02'7ID 7W1 DYDY
NITo' 74 NNWT NIMPD - DT 10D
oMY Y91 NnIine 17 INT
RN D2 NP NIRDE ,0MIN0A
D'7INT N78N D'RINNN JA7IRDIR
121N NIAYY NIMIEZRN DNN0NND TIRD
NMID NNYNI DN NTIAYA X YIRDN
,0NIWN D'RYND 71 X7 NN N
D'2Y D'OITIVD 7¢ NINPNN D2 R7X
D'NIYM DY MO 7Y MNI7iona
D) ,DINRI .DONINNE NNDN ININNA
N7uN7 L JNNRN [ITI5N'I02 MNANNY
Y'RD2 ONIYZN D'NIDIDN NIXNND
JNNRD WYY RN LIMIRY DYAIND

.DMpINN 7N7 D'ont'np DNl

QY ,DRIYNN ZNNN IRWAD TR
NI7IN RIN 78 70NN NNA7 D70y
v NOW 1D 7Y NIV NINTRN 7Y
DN7¢ DI5-A 'NOY 7y1 DNN'7ID
7770 79 N7 DINIRD NT7IRN VINDYT
"7 1 NIQ'ADA NININT DIIYO 3He
NNATY NYUANND XN 071-|N077R



MINW'D NTAKD JW 27-0 WA 0130
npP'uoI’: O IN'N97

D'93IX 3013 - PIAIN 107

DN'7ID7 NIZRAYWN DTRARD 7Y 27-0 'MIYN DN
1921 D'DIINI DWNIRD TN NN 07NN Nj7'DD797I
DIT{77 AN NINT'I NRWTN” DN DRDN XYW .0Ad0NN
250 7yN 1A 1I9NNYWNI “7R1WA 'NIANI N7'0079N NI'YYN
NNTZRODE AZAN NIADINGD ,N7'0D79N NIYWYND WX
NN 1T DTAXD DRI 'DN 1212 1212 NND1 DIDN
-ITN 7N 772101 7727X (190 2T DDA A AA7-71ITIT
[NZn NDIHN 7Y 190 WX A1AWIN AT D Bird N'NINT

27N0NAL ZXW DDA 2 N7IVD 'DINKA

DINTIND DNIN 7Y NIRXIN MY INND 7IA0 AWIN DX
M) 71NN NO'DIARY 707 NDIN ‘D9 771NN
DANINA NRNANDXA DINNSNAN 7Y D970 Y70
DUIWDY 7NN 11D 7Y 1277 1aY PN INKR7I ,D'0D7D
DINNDY A7'V2 NINKAIT NN7 N2 XN .DNP'719 7AW
N7 NAIYN N71D2 NRAWNAN DX WIATAL AN
AIW2INN 10D ,0"77'T9 D'D'7NN 7Y NIN7IN'D7I NRIDN
QYN AXIN NRXINN 0079 ININ TIAYW NYA D'YWNNDN
QWX Univation Technologies-1 [IN'D TIT 17T 7W AN'A 17120
DID7INZID NI NANNRD - DIINNSNN DX 170
7Y WATN DX DYWL DT NTRDA NINZRA 7Y 12T (IR0 17T
NXINN NIANIZ0NN AT7070 DINNA NIAYN NINNONNN
NIID'D NX 1D'D MWK AXNX 77210 10! AN I AN XAN
5-D 197 NTOIN XN 1IN0N ANZA NNRXY N1AND 7Y
XA DR IR DI X' DAY DI naxn Tyl DY
NNIAND DINNA Rubbermaid NNAN 7¢ NNO'7W 7y NI
A0 7Y ARIANN INRNIN UINZODKD DI 1Y [IDNX
7y 7OINK NINNN XYI12 010 NN D072 NNIZ 2!
1202 712N 2WIN .PBS 27NX2 N'M270NN D700 DY
0 2 IDNNYN WX WT7778 0N 1T N'NINA N'Y-1) DY
RN AN PND ZINY YT L YAINIAR ZIY N ANy NI
q9'0 DX AND AN-]A 7R T LT Q78 1197 e
NN NUNID TRV RINY Stepac NNAN 7¢) ANINNONN
DNINTI NAYTN 7Y NDDIAN QWX 9X-DIVD NNANT7 XPAITD
DNMN7 7390 NANN TNXR 70 Wzann ,nNann Naxn NN

7700 7R '0NON M7NNN W7N71 Stepac 7Y NNID'DY
72N 10 2NN DNAY D'7270 DAWIN 1Y INUFZNN XNNX
YR ARTZRONI AWYNAND DAFZIN Y NINXID 12
12 12XIN 12W DVDID AWIN DA DYFZNN NINYINT 72702

01100 'DSNNYN 2 20 Y7 12T TWR NIDDIA NITIAY

{ \u\\&\\%’

09 *‘NdWA A*N*AJ 15-1 *9171°NKn 012N
[15 ECIC]) 15 European Chemistry at Interfaces

N"120n nU'012°3IKA *IXTP 1130 ,°0710 AW

18-22 DDANNA ,D'7WNM V3 15-n 'DN'RN DIADN
ANONNA NITNA OYMIYT7 NNXR WD 0T DD DAI07INA
.09 NOY NUND DINNA DAY 7NN 'NINNA 701y
NYNNN N727 INN7 78 MIUXIN DYOD 1T D700
‘909 niwx1A ECIC [DAX 78 NINRNNN NTVI7 DWAINY
.H. Lyklema

(120N OTAD NP7Y ‘DD 7Y INIYNIA WIW DDA
D7UN2 NMayn NL'DIAAIKA NN AMIDT7 1IN
NIDTZXAD  NDNNNI YIRND D720 DIYIHD  19NNYN
NTUYNNI

:0/N2N D'XYIA 70V DIAON

Adsorption at interfaces

Thin films and foams

Surface properities and wetting

Self assembly and organized systems

Monolayers and multilayers

Colloidal systems; microemulsions, micelles,

emulsions and nanoparticles

Medical, biotechnological and technological applications

http://congress.co.il 1NN N'IXPD NOAISHON DN NN
NXPD 0NN ,DIVTH 170-2 ODN'NITAY NN 12NN DDA
NIRXIN 14 .000019 NIRAINXNI NINZ0 MY N1abmA ,771Nnn
7V ON'7N NINNIN MY 21 DIIYA AF7RRN 'MINNA 1101
,N10N2 710012 NO'DIAAINY Brian Vincent ‘DIND I
(NUNA

"Colloidal microgel particles: Physical properties and applications*

(NUWNA (112N NUIDNAAIND) TN D'DA ‘DIND T 7V
"Double emulsions- recent developments®

DINNA NI NEFZNE NINYTN DITIAY XN DI2N )70N1
DD 'NMOYA D'WNINND 07NN 74 N'D'DAN NN
7y D'DOANKN D'WIN D'NIYY D'NIN'D DINNA [N ,D01Y
DD 'NDYA NINTZRIVIRI NOY '7YD DANIN
NLV'DIAAINNI YINN TIWN YTNN TIWN NIDNA 172 DN
NIZOIYN 78 NINAN 1900N N2PN 7271 ,NNAVD
JDITINIZIZA QDI DINNY DANXID NINOA

.2000 MW T72'92 Y XAn DIDN

i



JUN -010INJ 1NN TIKD JW WD in on?

LT00 TW0 103 DMK T = DDTIA0 010N MAUA 1

,0NNI7I9 .07 DRI NN DMANINING DMANIN
yInn DiNNa 97N NI7ZYD D1 DDNL DInIn
N72WN7 NITOINN 722 YIRQ NN'7 DONIN 78 N217131000N1
7y NODANNN YIX2 NMWYNN Q7NN 2IDpal NNl
JONN NTWYN 700 NP 7172 X732 DNNOSNDNIE DNIN
NN NNIYNYWN XY NO7NNYT7I XN ANnNN
.DMINLA DNNINA - NNAITZ DN NIRNIN 717 N7DWN
2N 7R'YI0ION 7V DINDN NIRA'WN 7V DTYND 1T DT
NMYWYNY7 IMNINN7I INIDDANNT7 ,NINNSNNT7 YR D'7N
7R NNANYT

DANINN DINNA NIAIZIO0 NIYTH NINMWNT7 120 Nl
JN7IVN VTN NITNA D'RYNIN O'NDWA Ti7nNn7 no'7nn
AWUN  DIMIWYNI NIYZ270 NINIDIN DT NINNL DITNIVN
JIDIN-|21 INN-2 N71YD qIN'Y IN YIN2 Dyya7 |na
NYYNY MIwt 78019 1'7Y2 DN I9TVINY D'N0YN
:D'N2N DINOWN 7Y NXT7RN NTVIN .INNDNNN NI7RIWN
DANIN ,0NNI71I9  NIAI0A0  ,0"0TIN 0'"NI7  DNNIN
,01121 1IN D700 07 DYDY ,DNININ-11 ,0171'Y7119
19M7  DUNIDI DMNING 07 DDI7ANE DONIN
N7'0DIANTI

~ Tom
N7'0079N ™D

TAllZRriis)a)
yIn7 nx jpon |
yTn7 |nxi |jpn |

MKXIN 12X 12W TNM*D 1'Nan0 0™pha ol
O'NTRND 0MIDINA N*hwn *1Ipnn 0inna 1pnnn

NNMBD7 NINNXN NDI7NA N2IT DNIN NOTINE VTN DINN
07N ITZON7 NITIN INA'WNY DION71 077N NN0N
NIN'DI 7NN NIRTZNNN NIAI7II00N 72 NINNDNNA
ANXD NINNIBNN NIXIRD 722 DN NIDTY 7257 DONIN
07 NMUYN 7D 7Y DNITZ7 'NNDN RIN 1D RYNIY
nan 7> 7¢ DN NIDROIDWT7E MNNNN NTHYD

DMrYyn
NI MIVFZODRN 7NN 7NN 770 DRIND DINN
MDD ANIND NN NP7 TV DN7ZIZ7INE NINIORD
NYSYWNI NIRIYN NN DININ |I'OXR ,“DAI21” 1IN 1DY70N
11'N DI 7Y 7Y 71X .N210N A7 DININ | 7012
721 D'WITNAI OY7N QXN ID'WA NN9HN T{79N 7v2
NIAI7I1D0 NIND7  "DI7'Y" DANIN .AAI7100N0 'NOY
NNDIYN NIM7AIN7AID NRIDN IR/ NIAN NNIDNA DIYOIRD
WX L DU7ANNINIZ DOININ DA D'7721 DN DY IR
Dm Ty 07¥17 ANt N ‘DNl on'znn nna i
DN NTIN DNNN N DNy7 017712 178 DNO0IN

:[PTIOP'02 NXINY D'OF'NSN NPWN 717

NUD 07NN DM

7Y NN NIRIDNIE D727 DN'ON NRIDN IDWYT7 0w 017113 DNN7I M7 WA
D"VD79 DNNIN

N'ONNOFZ7R NYIN NAI7I1002 D'W7 DMDN7 NAWTN NO'W T70 .0 T

NIM7177i0 NRIDN T 7Y D07W1 0MNOZ7R DR7NN [PV 0 ‘91D

NXNN7 D'D'710 7¢ NI'OI70131 NITRD NX10 0 ‘919

[1M12-]2 2N 210N NITR D'YW7 DMDY N7 NINTZNN NI0'Y 78T .0 'O
[11D0N DY7NWNI DMAI7I2N0 D'WIN'YWYT DIZNY DIMNT NIAdWIE DI7RY NIDDW Wi7j7 0 'ONo
120N N'NYY N'7PWN ND7IN 72 IN'7I9 NIZDHN NITRD-11 NIMPI7ID NIDIWN D' .p 'ON9
1'1D0N D!DIOY DN D'MI7 DININ 7Y YN72 in-situ NAOFZRM NTNMID DINLIA X ‘DN

N'MXINNN X7 N¥YM0N 7V
120N ; 7A07 DT A7 DENID A DYZRI0IR Y D77 11010 WD AT
NNAYN XD | DMI7I77I0D DIWNRI DMIDID DI7NNT7 M7I77IN N1AN DANIN XY (NND-10) D'NI7 .X 'DND
D'M7I77INRIDIO NI1ANI 10N M7 T 7Y
NMAYN 2INN DIININD DNN'7ID 7Y D77 D'H7'D2 NINIDINITNOTZIN ATIT T 'OND
7R 72 IR 71020 L1012 N1AN '7¥a D'DIZ DNIRIN 7Y NIDNT7 NIWTN NI0'WY [[72T2 X '9N9
712'N2 0N WIn'Y
[7'R 12 1IN ,NNY D772 NIA7ONN '7Y2 DY7ANI7A19 DINI7ID D7 77N-N7'01 123 720 .Y 'O
D'YUIN'YI NIDN :D'0VIAN M721 DAY ,DIANIRIR-DIANIN
2R-7N 2R NNION 77 NYWFZ T 7Y DAOITNI ,D"N1DYW-1Y 00NN DIW7 DYDY VW OTNT7IA W 'DND
Jmn 73 Nrwyn 1y
nMavn 1IN DT TN MINNNYT DMIRITZ-R7 DUODIR D'WI) BIF B AT
(112N DU7AN71D DYOI7 72-710 NnIN RERPEPRRSTRS]

e



| D10
DNONOD DD YWJ 7122 01T VLR ID&'?HJD

NMIN 7Y 50-N QWINN 7 'A1AN D70 DYi7NN 12N2Na 9-1
TIAD NOFIT ARIN 771N 121 YTINT PN [IDD 7¢ D70IND

|7 IND—|N’T ‘D119 - 721 DD NN D'XP'D 1Y 'N DN
A7 TIT ‘D9

[IDN71 N1AN7 YINT7 NI 1NN D'YWIR NYAYT NIOIDI7'DT

:N7N DAYTN Y 7Y DAY 7Y 0NAT |707

nin7va
Ii7 07 [ T

D07
1YW N7
i

nmo”

q (27 Dom
1970-2 N2'7IN
7010
N2l D'9A-N0Y

Y I
NNN NN
) D2 wpnal
975-1 DTN
IN'07117

LNNIO7I

Ny

an.

XL NN
n 179N X7'N

AT ,N__'}R.-;rr_l

~I

127700 WAl7

D [IDD NN
 MINI MIT-2

PN
13 "IND-INCT 'o9

PO NN AW 70 |7 ORD-RT
DOM1 127 7Y [DID] 72X ,N'OIDI7'ON
n7nn 179 MMmn Mpzn VIng
NAY N9I¥] 211ADI0Y NO'DI2IIND
720 .1960-1 MM NINN DX 727
TIRD 7YONN MIYUNID TN NIwA
N'PDN 7Y 2NN QYN IDIRND

IR

NL'DMAIRA 17 IOZITN TTIAYA
7 20PNOFZOD7 |7 VTN 21112010Y
A0 7770 170 NYII NN DTINN
MI¥a A7 TRY  DNY NNy
ANNR7 INTRAY QWA DR NNIYNYD
NNX MY QYy  01I0FITN N7a7
OnNYN DYl TIRIND NO'DN2AIND
Bi2 [P0 NIdDIN7 VTRD 7VDNI

1NN N7 '919

RIAl7MAN DY M IR0 T
TNXR7 AWMl LT 7¢ D710
yIna A DAaWNn DAnn

NIN .(1938) 7l 11 T'7' NI NTINN
Nyl 2172 Nan71 NRMynn n7'a
ANIM 727 P-ONR .DMRMN TN
-1 SWARTHMORE 7271772 n'N'D2 1A
NO'DNAINA - VVFZIT NN ,1960
NN YI7YU INR7 .1964-1 079710
I711D0N [1IDP2 '7NIVFZIT-0DID 7NN
NRIO7 27172 (MIT) DLOI'NOND 7Y
J77X0 DDAl TOWIR LIATR WY
79 IDTZRN 7AD7 IN'07I2 910NN
[P BDND7 ,1972-1 ,0Y NWYIl MIT

J'nn

- NV7R 7Y DAIWRIN D7D
2 70IN-NRRNA  ITZPNN MIT



of the isotopes of

overs the outside world
Oblens of solar

and the mass of

N0 INYI INNNT

NINTZRN X' — PT AV ‘D9

RN (12D X'W1 = M0 0PN '9N9
NNIN7 DTIVIN Y = 7279 [IVTA 0
NNILR

7Y IRXON 2N NRTI

Prof. John Baheall, Princeton University
Solar neutrinos: Messengers from the solar
interior

JOX1 |DP2 MNNPR7  Jwpl DN

(79 DN'NINNYND

D*JUN7 N"M12Un A0*012)INN
:NDNVYNN NN'MSD 7'y DYUITIN
1948-1904 ,Ui7d .7 '©ND

NN NINIZN 7¢ MID'O

'POANLOIT INIW* "9 MW 80

DYTNT7 N7RWMN NINIRTN - DMNT7RD
MIN7-'2 DD 1IN VINT DX DN
7NOY 'DND7 MY D1IINY NIN7NA
17-2  D"Nn DDA .{702N00IT

.1998 12NaN

JW N'II2 NINXINA NN9) 0120
1 0™N 'oMn9

OYNN  NINon - N'Y7W NN
DINNIOND DADID 7W DI0ANI WNWN

DY Nya2 DIDN{7 ,'RO'DIAIIRNI 'MIN7N DNDON N N2 D7IKA




e

T Ty ____,:,:2'
> = « re ri— AW 1IN
o Q Y N''DN N'HTNY RN 172 TID

' DONX  DANID [V
DAX ,7'0 7U 19D N9D
0'w3 ,nnm-wn/
77T AEnnl DT
NI72200N NDIDTN /
VAN NAIXIIN 7¢) NIMDON
NI7VYD NIDN NPD 7¢ Dy
JNNIDA 0'NO7Y 1PD
TN Q0N N{7ON AN 01 yNan
VIDINY  JYIRDY IV D777
DA 771N 0INA [NNRN 12NNT UTINA
YD wIina QY7n'Y MIwn DDA
|7'X-12 NL'DN2IINA 1999
190P2  NNYZNNN - ND501A NI7'WO
- NNDA NTRIONIZIND XD ,DAT79
N9 NN'YNA AN 1D I - DTN
IND .ANNON NPT7YI 177N MDT 7Y
190N 'M22 D'NIMS D'R' D'RYEZNN D
JDINSYUPN 12 NIDSNNYNA DNY7ZN
DOITR NRMZNNN NMAY. NI7'VD
7¢ NINXIN NNTO DIZ R'N,DAIWN
- DAY APDN RINND. DRDPD
P70 11971 2NN 112NN 1197 NINNIN
NI [N NIRD'DIAAINA [N |IDM
90N
N'Yynl  0NI'D 1121012
DAIWN DTN RATIRY DR DN
Dy TN’ DUNIZRN - DMIIND -7y
DINRORN NIPWYNN

D77

NIN7'WON 72 D WATNT7I X7 1181
[N 7VIDa  NIYNAnpNl - NRDINNN
DIXNNID NNWY 7Y AR7ND NIATINN
N'NID7 DNIND - DAIYN DATANA YR

O'NPDN ,0MRDMN 190N 'Ma
710N nan B] n'yyna
- OX DTN N7ZR 7271 NIRV'DIAAIND
7Y /Pyl DONYA - DONIWM

ONXINI DINTH DINNYT NN NIRYIAN
NIl NIWNN 1My DX DT77 D
72 |27 VIX7NNI DINNDN N'NTN 119Y
D'PYINI ORI DNXRY ND0IR T
YDz 712" DDN TAXRI NN 7D .1D1An
NI NI7'Y9A ,NNA0NA NINWA 117127
L7Un7 /MIn 9'7nn. NIng) 1900
NNNN  X77 D 02207 YNNI
NN NWIARD NNANND ,NNAN7 NN
D'2IN1 NINNSNN A7WA DI NINNNI
VAR NNYN X7 DINA DN ane

.D1I'D N2 0N 1IRY A7

==
7.,

St

Ll RIBINA

/ /[ N7Y  dNIN
//:/ IN /DD AINNT
NYSIN  N0DANN VI

/NN

701 D QN7 DI7I D17 117V

N'A1700N 'RINN 7221 BYNN D700
70 1001 MR D'DA N'N'DN NWNYND
721 /N7 RN DARINA MIYFZN XU
7V NooAR N7Y DNERED NI7ZVYON
NYTN NIX [N 1720 ,0"N'D 027NN
190D |UNN DYRRN DYWT7 70 D Y
770 X'N N'NDNY DIRYI 7L DX¥DIXD
7100 ,Ap'YIn D ,0nn 1191 M7
ITH79MNI1 1M1 ,9122 NFANIR UNNT [ITOD
NniosNnN2 YNy a0 7v  |'{7nn
vin '3 NDMN NINIAN NANYI
,ONN!7ID9N NUYWYN 7D NN QYLD
D7D NNATN ,Nj7'0N0I7ZN NMYWYN
DI7Z'Y M7 nInG NIR7ZNA (1WA
VAnN  N7IVD NIBE7YUl DR
DAl DAY N7INVFZ7ZRNZY ,N1IDNA
ID'DAN AZNRN .NAITIRDINT NIAPKX
INDIDNAAIND n'nIDa INIYIN]
Dy TN AFNR 2Dnal ateyna
727 0'DAN DN SMUUYNN - NINON
DaZNNNI D2'7NNN ,DNINN

JUYARD NDANN NN D'MAYNN

N'NIDN DINN 7Y 10N 1TNYN INT
NX N'PD7 NIZAPXN 1A NnT
mu7 NNIN7AAD DD MY
NIRINT NIND NINAN NINWY .1998/9
nnann [N T ani7 o mnm
NIND7 NI7NIYN

727 wIn  YON 1998 MIV7INA
JWN L YIX2 DAIYWA D702 DRNDN
TYI TN .01NVIXN NN DA Y'DIN
NN NIZVYD  NRD  IWNXann Nny
NN

,1998 DDIAINA DUZNN [IURIN YNANN
AXD 210 PR Y7 anTiznd
WP |N'22 721'n NDNYN7 2AYNIND
NRIY  NITN9  20-2  11axn VNN
DY DNZRIVIR 1D'70NA1 nVina
Ny¥NINI DAIAZN TV NRVFZ NITNOD

i

XD DINN2 WA - AN
N7'0N 17'98 .N20MNA NN - MIYYNN
727D AN WA TNMOND “DY7i701D7
NYT 70 “NNA X77 NI '7'79 nNIT
qiD2 7NN ,N0NA WAL qIN TN7
/90-N NRYW NNXNN I ‘70 -0 DY
NJYUHRNHN AT AN NN RN

197> NAIN NIPY 7¥a 190na
N727Nn N7V N'PDN NTYYNN
N97D N'7'70 NTIRY  '7Ya 190pNa
707 LIIOND

nInYN

3% 2N on'
24% (FNSOUCRRSISSSL7170) 0N
53% 41% NYUT Van x7

NINY DX NIXA7 YN AxiYUn 0YW7
NI'YYN 970 1995 NIYA AN
NN DINN7 - DANFZN DNINNA

(MNP NIMD R NX7N

.1995) DN NWYNN DINN |

(D1'7NVI2

72101770 |
NN
NAYIA NN

9%
36%

WChemistry in Britain, March 1995, p.181.

NIDANA  DINN D X7 [MyD
TRYN7 N2IT (NIXNA7 TN AWUFZNNN)
NIDNN D DTN N71DY X N7 NIAa

SR NUYNT N

[N DR D78 NITPY7 NN
wun NV NAI71I2'09  NYDIND
DIN-'MN72N 190N DIND 7Y DYl

D'RINTNI NIZZNNN [N ,17 [2AI-M7anl
DN DAYNY ,DD7IN1 DAYNPN
NIND IN NI D210 ,0MPD DANIN
OX .O'N'YI N7 NINA D'9TN IR D'7'V)
NWYNNY  NTayn NX P7 9ol
D'WT7  NIAY N7VD X7 NN
X7 DT 92y 7w Axa 'ond  ANNIN
VITD |21 NN ,DAWN Oy Inanwn

ADID7 NIZNIYIA A1INA KD *



NNy QY IN' DAY 197

NX  DAINN DI, DTRT7NN
72 IN QDI 7R 721 I7RWN
VA7 INIYNODRAY  NKR NDWN

TN7NN 20T DX DI

XINR 27w 2 QW

JNTIND QA7WT 1 'R 278 DX DNAIVD
NnNNa - DR oz anme on
D102 .0NI'DI NIKYINT NINLIDIAIIRD
ANDD "N [N W DY NI 7Y
79ie) ,DTN7N 12 NNAY DINRY
apan Q7w

mnan 13w 2 13w

A NU'DMAINA D7 NN Q7Y

201N N7 2A7W .2212Y Yaw X1 |1

:0'77N NUn

NI'NH NI'NA VN 1AW 0 770 .1
7¢ NHDA T7NNN WX NO00N
NnRN L NIooN NN NIDmN
I¥XDN  ,0'0'021 NINNIN VI7'Y
('mm> V2 Nl

DINOWD T 178y ,NINSD 770 .2
LDDNNYWNN 7Y DNanlk DN
.D'01DA 121 NNNNA DI

2212 |IM13-2 NV'DIAIIN

2212 |IM12-]2 NO'DNANIX - 0 721V
N7 NT-PDN 7¢ [IWURIN 27v2
197 ,YIXN ANN2 190 'MA7 NIVTIN
DI ,IMTVAl NN wn 7w o
ma .AT-NDN NITIR DNVDID  IX9IN
DUIN7  IY7ann D2IVRN 1900
N2 R’ MWD XWAN NNNNY
o

M2 NINTZINND 27 Y1 12.11.98 2
2V 1IYANW 190 'MA 150 D .190N
(178 INITA 17277 OT710 DY 1YW
ANT L(RFZINRY [1202) NITRY 20 7Y
DY 27wl 0T |NAR 7Y NIRNINN
M1 NIXY '97 - 0901 DIIMON7
TV 7W MDY DTVIT7 IN7W1 - 190N
N 700 WAND 2A7YT7 DITNVIN NYIHN
N7RD NN 140 D D727 190
197 ,0TNVIN NYWIN 700 2N JWND

M0 DU DD 'J

NN DD .AMDN NONIY DNAY
high tech-N 'WTN DINN7 "WY VIN7TN
D'XYINA 70IYN NI DT7NN VI -
O QN "N DYIINN

7Y NN VAN DR WIATAZ T
D2 N'HDN VINTZD NN DX DN
AN DN 190 N2 TN 2372
N2'PNA ,NT-NDN NIIDN NX DIYWTNND
WP ,NND7 NI7RIYN NMann 7w
YOX2 NIXV'DIAIIRDI NIANN )1'NN
NN 'YX NINNN XN DT - 0N
N7UN NA'ODNN TN NTVIMN
NIWN NNNNN XYW 271 X 0 NI
“ar nrn "N atnae XN

NUI7Wa YNIND DT - 'N'DN DINNN
:027Y

190 N"1 17W 'K QW

DITN7NN [IXY 197 NRTZIN NNYIN .1
AaNNYnY

NN NI'NA AN DO0INND DI .2
NI NN YANw 150 na 70
oDn - APD7 O DNIND .NnNWny
N7 IN7w1,0DTNNN DR N0
DTNN DTN AYHNN N

AT My

JLMNIRE DYTNT 00 - 71N 9T
DTN NXRINT - DIpN DUy
NMAVN NO'DIANIINA

ANND7 NF7INN - ANNOX NNTY
2212 [INI2-]2 NO'DNAIIN

17T Nl

Ny (710) Nn7w

NoY ' W'Y [I2'N - |II'D YWIn!

7Y N7oOnN NIV [N - 2Ty Ty
RLSR IR 10 )Y n W 1 )2 S e Lba Un Tn M (V0 ¥/
N2'20N NN MW7 N1ana

NOMN 72 IN'7 DM - yYIMa N¥1
YN AmDn DRIN 7Y Nzonl
31NN

JIDIYY QINDT 7RI 100 - [IlUY 7RI

5"N7 7721001 ,NMAYN NO'DIANIRN
"D'YWNDON”
N7 o AN - Nt N7y

o

aPMI9K AW 1310 MI9T

NT70 NYana D'7j7M1 1IN NI 0'NYD
7070 2172 N7 7PN NN DY
TN 272 DNYD 0YN X7 AN

JTID'N 190N N TN VD
N2 THEINE DN NIRON TN
JI2'MN 190N

— NN 7VON DX WINT7 nO7Nn |27
ANDN MY N1I0Na T

00N X 1YN7 DDINnNn LY awn
TI0N1E DNTH DY 77 NI AN D
N'0N'NIT NN DA NNODN RN
7V NIN2ANN7 vain 722 nyswin N7ya
NN D2 N7 W1 ,0"N2'AD D'VYAON
NUYN7 NNODDN AR D07
17y D'ODANNY  JPINN-A YN
LOTND "NA DYIDINI DAY DD'Y7NN
oORITAE NPRIXD NN 79 D'INNA
TAN 722 I"TY72 YWOX X NWYNYI
T7ON NNIDT7 7UN7 D .0YNN 'NINNN
NMYYN] AYND Ay 1IN 2wn
JIR77NA ITAN NMwyNa  NIDNNN
J7700 NMYUVYNAL DNP'7I90 NPWYNa
NANINT7 WY NMIX NOnNn DINNA
N'01AN NI7'YON DINNA 70WNI NND
D'MINNN NXZD 77 N7XRI - NN 7N

/)ﬁﬂ /7///&‘/
>

-—

[y

22
oz

S

—

?f‘ '3 AINONIN
(2= mna) aum 13

nmuy 72317 mwn N>l nnnnn
nANN (12X IRIN7AAN DN
NIToINN - NIDNA  ,N'N1D7  N'7RIYUM
DN NWYNNE *NNIRa N7owny
NnINN RN YN VIoal L **yaINa
XN 7Y NI7ON TNl 01N

nisleh



7230 DONNND Y N727 7Y 190N 'MA7 YT I ANT S79a 1'7" ﬂ)wn

D INYA 1A, 010 DIYAD NANN 17vW2 NNN'Y 150 N

JOID 700 DAA'¥1 1Y 1VIDIN 19D 'MA 105 03-5352689 .v5503-5346786 .50

DU7ZNN ,24.12.98 1 AIUNIN 2A7YUN INRT7 NN WTND : S
.D'7WIN AYN NU'DNAAIND DNINNTIN 7Y 'NAND 27un 55297 MO8 1’99 ,14 119 2’1 /N9

D170 0D 70 D 1DI0XN ON'7X ,DNNHD 190 D IND]
[I78Y N770 (MI7T 90 D NDWYW) NRXY NINRNN ?ROCES.SINQ EQ‘UNPM@N{I

NITN71 2 2 NN2'T N2121 NAIYN DNITRY 30 7Y IR7ODN"

NN DAIZRUN ATI72 1 2 “NDI7AY DAY NAWN 7R S
l .D11YN D!'T'D'7D7 VD7 N7 L|ST W[‘ZZERL.QL‘?\[Q)
Mechanical and thermal processes with
IDMZNN 1T N709N INRT7L 7)7 T WAl N1'NAN INNT7 pasty, sticky, highly viscous, crust forming
NIDNN” 7Y IRNAN .ONNI7N7I DANNNT NIRNID DY and granular materials.
NNIDN7 190N NN Y7IN1NA ‘DD 1T 7Y NIN1 ARIONI www.listgrp.com

NNWA AMNN7 7Y aRXINLE 00D Y ,/NDTAY IRIDN 1710
YN AINTN DI ‘DD XN T 7Y NMINA Vw5 nNN7NN W]?Z

XY TVWNA (9770) 17179 17 N77Nnn APTM SA. ZgﬁLﬂ_‘?\Q)
I7!9V! DNl DIIYRIN 13 1IN 'NARD 27V DONNHBA 2D Superjet micronizing mills
(I77n2) A N7 Q7w .24.3.99 1 D'ZN'Y 0AN A7W7 PP 0.3 T MPAN NHALY TIDY
JITIVR 1727! I0A7 17V R7W INARD 270N 'ONNYHD ANID

na 7Y IN7RINY. NINTZIND Q7Y IDNNYWHN DA )21
JNIND Q787 D1DD ROSEDAI-E

FILTRATION PRODUCTS Z[Jﬁ.

0”iwn nT-'N"J Bag filters and basket strainers.
-INAN 1IWI DNUN NN www.rosedale-products.com
~ 190n-nA nND | "NNDh DY
NYoS! VPN VN Qin | Np XA
XM /0 Ay [PMATEN NNVl 12 D M =
non RN A (VDY Q77T Filtration down t0 0.1 IHICI‘OH 7255‘5@;@%@
non 7aN'7 DM | A 7' [noN | cake washing, wet or dry discharge
W) AU M) Al Y (B Sl 't xam (above 50% dly) for slurry with high
L ORI L 78 7210 load of solids.
no'n ,7aIX!7 DM ! i 1700 CONTIBAC® - Continuous thickener.
NI7¥N N7V DWINT DN 07 N | NR7Y [DEAN www.drm.ch
D7WUN! ,NO'DMAIND T7 DN A | 70 17RTIY |
N0 ANy IDDHATON T A | IR DP9
[I'Y MWAD 78N [ID'N ! 70 07 VETTE gf?tﬂ/[
RINDY TR [T W NTDN 2 MR YAIZ0I7Y Maschinenfabrik GmbH ﬂg\@’
' Dewatering screw presses,
NUIOIIN AIVID7 NFIANA IAA-2 NOOIUX VPD7 AZ7nn. * steam heated tube bundles dryers.

ADD7 (PN, 2AX-7R NOOIAUN APD7 0N [7K-12
NP7 NOZFONI (11200 QN7 NOZIFON NIV NOIDIAIN

VINT [N 15D ?I?Iﬂ[g EQ'U I?ME:N‘I

[AN-DN2PT VAR NN NNAR 13 7V “ZNAY7 Di7i7pa0 *E
PLIDCO us

20 NP VNYYN NIREZRA aXVipn (21 Dreun
DD MY 3 ,D2P2T2 DS PN

NN NI DPIND I NI
www.plidco.com

US.q

*

Hot taplg and line stopping
www.hottaps.com




ANWT NNV 7INYT7 XA DM7INI
[N XIN .N71VD INX QW71 MY
NTIAY N71211 N7'20 M7 IYIRIDIINA
YN NN NRT7Y 7ATNT7 DN DWW
XY 0N NIZRY 7RIY D70 ,INNA
YRIXD .N2ANNE NWIRN D770 NYTN
DN IMAYNN NN 7Y 17X1077701'R0N
JI0INI NNAIT

7W No1 791 X7 02N 1Tnyn ar 7y
D7IVN LITIAD7 WWN IX N'OYY NN
D'0ITIVON MYXT7 DN'NNIL RWINND K7
NnaYw DTN NI 7Y DTD NNINA
.02 DN7IN 7R DNMNN

NNOWN WINI 10N 1AN AN Nn7Y
'TTY7 LINNDWNY 0N XN .NDINT
VInn N7'Ng71 D71Wa1 YaRa 0N
07V

71'7 ANT 'DIND
InX [IDD

1T)0JIN NANJW N0

11995 MWA INYWNID INX7 DAl 1989
7N MWOR XYW 722 DYND 70V NIN
DD'71N INXN  NDNYD NAVKN ININND
79 DDA 7OV RIN 7Y D7D
DMIYON DNAN '127A1 DWWRR-TRITZN
DINN RN D7INE Q7R DONIN 7w
N2 DNTION X7 DNNIN 17N 7'V
TIVE DDIDT L,0OM7T D' ,0NN7ID
7y NI0DIRANN NIV NN'O 1T NNONT
nnNNxa - .D'70[709 77U D7'onnn
DNIN 7Y NI772 NN ND17 N'7¥N
DN'NRRN DX NMNMA0RD DNTION X7
TINTN NTIAVN NIX .NID'0AN NI77'T'0N
NynN 1ND 7w 07¢ 7122 DJ0D7 7'90N

.Physics Report 'TO{71'N

0O01NI DAY DIRYDY 70V NRT7Y
NNl wUTN JNNIN NN YA0n 071021
MWwn .DWTN 7NN 'MNINN7 NITID!
DTRYN7 7007 D7y DIFR NoInal

o

g

JINWT 770 NIW WKD

NZ70NNN  1TI0D7X NN7Y 110D
noD1 NN DN N'NRD D77
AN NN .ODYT NIRNA NINNXNA
72N 019 DT A7172 NXINI 109N
7N, OWTNT7  NIONNRD MTZRN
D19 [NNI DYTNT7 NI7ZXIYN NMMTZRN
NN DY .1993 MW7 Nj7'7'oa 7RI
7ROIWI7  TAR OTIDDTR NN7Y 7Y
MDD TNX NMN7IVN VTN D777
I7'V2 DDIONN RIN .17 DIR7'T'ON
ININN 7Y N7'7T'ON DINNA 'N7'0INND
NN 7'NNN NWYN7 D7INE .NAIVNN
ANYISNIDID 17W NWTHN NM7N
D'XA'DIN MY DY 71T W7 7V
NTAaY NN INTAY NDIZn 7032
N2 YTNT7 NN |IDN1 17W DIIDFITN
DAY 7IKW 'OMND nmp Dy N
NI NN NTINNT 10NNVTZO0
D71Y2 D'7721WUNNN NN N'NY (NMR)
Nno'YWY7 00N NN NIRRT NO'WY)
NNNT AW L(MRI DRTZNHRN NI
-2 DT N7 NAI700 T NN
NNY YNOR 79 7RI TN IR
117110200 NMWNN NNoN DYNN
a7y 72 NO'Y772 NTNO NNYDY
NiNLAl NI727>  Niva [NNo9al
A7N N7 0NNLVZO0 NIVYNNI NININY
07111 7 NMR-N DND790 NN NX
NINZRY QX7 7N7 NI0W  NN'ol

DD

NZNNI0FZIT-INAN ININ7NWN - NIR
TaY OW 2"NINA "727 NITAYNA nwy
7y IR 7'© 72 OO NN DY
NYWY DI NDNR 7Y NI0IAD NRDN

VN 121710 DINNA NP0 NTIAY

[IDN7 TN DWWN NNRY  N7'NNa
NTINNN DINNA N0 NTAYN 07N
AN 1T D0 NYIA-NT7IDNTHTZN
7Y NIMIT NRDN TN DY TN
NNIX |2 NTXD Mayn DI 07NN
‘DD 7Y NN INNR7 NRIY NIYl
NUN NOI0NANAINT MY N 7REe
7N NIV NI7'WO7 NDIN N1 DYI
7I0V7 UNN XN .DAYNN RN
NIWA [IDNT7 ATNYW INX7 D2 0T NOYA



UNY DN .DT7UN 1T XAy oAl
NNZNA 9NNl NI0WI TIX7 NN
AVIND 7N 79 D' - "MIeYn”
7V NNavn NO'DNAAIRA NNADNA
DD NITINN X'WAD DT IT INI7'VO
7Y NONDA N712 2ATNN7  XWIN
N JNOD 7IXW 7L DWIRN INI7'VO
VTN D712 D020 DIDADYZ 1N DT
DDON NTO 7¥ NI TIDA ANMN
SNIANAID NINAFZ 79 Dpon”
DY DIVYNY DN Y90 XN IT D010
JINIRD NP0 NDNAL D97 17
190N XX DY 1964 MWD 70N
IDDNSNN DI TYI ANTDA  [IWNIN
D'D1D 8-1 DMWX) DD 98 IT NNTDA
NININ NNWYPD 0ARD 1500-2 0172

D'2NM) N7 PRHD 1300-D 1NN
n'NDN 7Y 1221 770 D'0DNN
D20 .D'TINY  83000-2  NMIANIRD
721 DAINI DAFZIN DN D78 DNANNY
NN .yaxd  DUPTEZRA DTN
n>ay  ,0mannn - NYNa L ORURN
Y NNWYI DIDT7 DNNANI D'719N

N77 T2 |NQY 7IXYUI ,NTON DY
D'D1D 7¢ DNYNPD 1727 Y DA
D'D1D 20 7Y DN NIV Nl NZX
D'NAY .0MNR DDIIY DY TN' D'90N
NXYN7 TWONI IT NNTO 7V 19Y11N 0N
IMIND 72N 'ANNA NIAIYWNN NIMDDA
NOTON |0 770 T¥7 D7ID 7Y 7INY 7Y
7INYW DT IT INI7'YD 7Y .0'A07 NI2IN
NL'DNAAIND 7Y 7'7212 DDA 'RLD
DTN N'N 7INY .N7QUN MY NNavn
T9[7 DI' 110 7Y DY XN L IRD
ANIND IN7T AN'A TR D7IX |, TNR
J0N X7 1NINAL ,O'MNY7I D'ITIVD7
VIDI VNN XD .DUNT7 DTV 1IRTD
D2 DYNY 720 MaN7I  D'VITIVDY7
A7Y DU TN I X7 WURD
QY 7INY 7I9'0 WUNI DNINNONN NN
YT NI702 [N 7IRY .DNINTZNN
MIX Y7 A'N 777 .D"N NHNONAI 20
NIl ,DANRI DIYTHD 020 D'RYIA
7Y N7I7UN 0NN NNONN DON [I¥12A
NI 0221071 THR7NT 200 NI'0INI
JIND 127 20N NN
0IIDIDT X ‘D119
NNAYN NDDIAAIND

'NDD JIKW M0OMN

79 720 WIN
nHnavn nL'DNAMIXRD
A0 NXAN ;1950 ,NXAN)
,12N-1109119 Al 53
I0N-[D-11BDIND ;1957
1954-56 DAWA (1970
-1 N an '
University College, London

7Y
Yy MR ,T7120'R 'D109

INX'NPa TaAYy oY

YApnn DX 7327 DUl L
S IA{2xUn IR [ 1) o I (VA R V4 s
NN 11099 ' NIN S
DN NITOIN 190N o
T77IN 79 NO'DIAAIND =
JSPS-N MIIX M7 1M -
MIX-17IN N'N DAl |92
¥ 100D NITAYNA =5
N2Yn nL0'DIAIINA =
NXJIN1  INTAY7 qona B
7INY D nnal
DIT79N 150N .
NN XRIN .0MA'0IVDINTN =
HlinZ AR AR ‘
DN 7Y [IUXIN N ,D0an
N'ND7
YIX2 DOIWRIN 20 AN IROD 7IRY
DINNIN DIXZRD 10200 NzNY
21 ,NI7'MP-721207 A0NT  TNENA

DJID 7Y DI'7N0'D 7NN 70V
NI 1T DNADNA LZ¥INN AXNA NINTZRN
ININ7 DTNIN 50-N N7YN7 TN
INIM7 DTR7N 20-D NI NDIN
-D DDOD XIN I'TR7N DY TN AI07IT
ITIR7N-TR7NI TN ,DNKY 130
721 ZnnNl AxYINN 720 7V 0Am
D2 NN .Yax2 D'OTZND NIT0INN
NN N'NDA TIN'7 MDD 1Y DDIO

7Y Glossar M2avn oW1
y

OQnnNuNl  NANIXR 0D DAYUID

7¢) DN M50 YW 7u DNDNYA

.Chemical Rubber Company -1
M7122 NN NN AXY 7IRY
DUVYTONI DMIAND MWD DINN7
DI' INN7ND INX7 DAY DIRWUNAT
NNT 2N DX WI7ZNn RN DNI9DN
IWIDW DATINYD DAYTH NNIA7 [IANT
7°N¥2 |INX NTYI NDOTN WYPX NINDY7

DT,

IN7IY7 170 [ ROD 7INY
17 ,1998 0DIAINA
NNAIN ,LYOTIAN 1918-2
nNay NaT A ary naa
JROY YAIRT N17VT7 N1DND
[BR1d) wUNY nnan
DI D!'7NI0j7701'R7
N0y  N71>  NNSWNNI
NMIANN NI7'yo0
MINXI IR .'NIND0I
AX  ,NU¥ DYy 12N
NN DX 7278 7RO
7Y [IURIN 07T
7Y NNayn NO'0IAIIRN

NN 1937-2 D'DI¥D 0N
VL A7 AI7IDNNIN
27" 'R RS QDI AND
N NN AN 1IN
MIN90N 21NN |INYN 7Y
naN SIMYLE ay”
MTIZN YAR7  NIV'oN

16 7'22 WO VYN 7INVI

[I[UNID DD |I'D]1 NN

[IMY2 AR DI7N DX R7D UKD 7Y
N2NI 1Y ,020NND

n'n'D  7IRYW N7 1936-38 D1VA
DYl LYOTR] NL'DIQAINA - Nj7'D'Ol
IMNDWNY INRT7 ,1938-2 NXAIX INI7Y
MYa  ITn'72 YN ,NN7Y 12D
7¢  yaon WIn7 N071j791 NN
NN NYY XRIN.NN2yYn n0'oN2AIND
N'77'0'9 N'N'DA 7Y NDINA NTIAY
NN 727 WE19 .7 '©9ND NOOTNA
,1941-2 “DWINT7  NDINY  IRINN
U719 ‘DN N¥YNNA TAY7 )'wnn
D7IYN NRN7D Pl NMYYN 7N
AYFZN NYUINN N2 MY Ty nawn
NTAYA 70N 1943-1 N'NAN N'WYN7
DXV DY 7T NONTNA 178 07N
AININ NN 727 1948-1 .1947-1 QYOI
N2 WA [ANRD D7V MIVFZITN
11219 197 0I9IND

NnNN70 INR7 TV INN7Y - NIWURID
Nnyal ,NIANN 1aN 7IRY N NNYN
D'07'ND 71122 FOY 7WON INNY
VTN 7'N2

7INY NN NDRNNND MWD 40 W02



identification of trace amounts of elements, for explosives detection
in security applications, and for archaeological dating. Another
major area of research has involved nuclear reaction analysis (NRA)
studies of polymer surfaces and interfaces. These include surface
segregation and wetting, thermodynamic properties such as phase
equilibrium in polymer mixtures, diffusion and transport in bulk
polymers, and finite size effects on capillary waves at interfaces.

34 The 27th Annual Meeting of the Israeli Polymer and Plastics

L]

ty
was held in Ramat Gan on December 16 1998, with the participation

of 250 members of the Society from the Academic Institutions and
Industry. The general theme of the meeting was "Innovation and
initiative as a means of expanding the plastics and rubber industry
in Israel". The Chairman of the Meeting was Dr. Ramon Albalak.
The Plenary lectures were given by Prof. Musa Kamal from McGill
University, Montreal, Canada, on "Future directions in polymer
processing research", Mr. David Simon, from Univation
Technologies, CT, USA, on "Review of significant developments
for polyolefin production in the last decade - Gas phase and
Metallocenes", and Mr. Zvi Yemini on "The story of ZAG".
12 lectures, as well as 12 posters, were presented in the afternoon
session.

g‘nd Meeting of the Israel Materials Union (AGIL).

g the AGIL meeting, held on November 25 1998 in Ramat
Gan, a special session was devoted for a summary of three years of
research, on the following projects which were funded by the
Ministry of Science, in the framework of: "Infrastructure Research
on Advanced Materials".

Liquid Crystal Polymers for Improvement of Barrier and
Mechanical Properties of Plastics.

Multi-Phase  Polymer Systems Containing Intrinsically -
Conducting Polymers.

Electroluminescence in Conjugated Polymer Thin Films.

Uniform, Functional, Organic- Inorganic, Magnetic &
Non-Magnetic Nano- & Micro-Particles.

Functional Sol-Gel Ceramic Materials.

Nonlinear Optical Crystals for Laser Frequency Conversion.
Molecular-Controlled Semiconductor Resistor (MOCSER)
Devices.

Nanochemistry.

Nanoscopic Phases of Semiconductors.

A New Thermal Spray Method using an Electro-Thermal Chemical
Gun Technology.

Advanced Methods for the Synthesis of Compositionally-Graded
Hard Coatings.

Diamond and Diamond-like Carbon (DLC) Coatings for
Tribological and Electronic application.

Pressure Assisted Reactive Processing of Dense In Situ Non-Oxide
Ceramic Matrix Composites.

Sintering of Ceramics Based on Solid Material - Microwave Field
Interaction.

A New Method for the Preparation of Ceramic Materials: their
Sintering and Use in Bonding.
Vacuum Arc Deposition of Multi-Layer, Component, Graded Hard
Coatings for the Tool Industry.

ﬁs from the Universities.
Weizmann Institute awarded honorary doctorates to two

tamous chemists:

Prof. Jean-Marie Lehn. in recognition of his fundamental
contribution to the chemical basis of molecular recognition, leading
to the definition of the new field of science known as
supramolecular chemistry.

Prof. David Baltimore, in recognition of his pioneering role in the
study of the biology of viruses and his invaluable contributions to
the field of molecular biology.

The National Academy of Science and the Weizmann Institute
celebrated

Prof. Israel Dostrovsky"s 80th birthday with a symposium
highlighting his scientific career.

Among the invited speakers were Prof. John Bahcall, from
Princeton, who spoke on Solar Neutrinos, and Prof. Paul Kesserling,
from PSI, who spoke on Solar Chemistry.

@istry year - plans and happenings

Shani, Daphna Mandler and Shlomo Ephrima.

The International Chemistry Year is being celebrated the world over
and in Israel. The general purpose is to educate the general public
and make them aware of the central meaning of chemistry in all
aspects of our existence on this planet. For that purpose various
activities are taking place. Public lectures are delivered by chemists
from the academy and from industry, chemistry exhibits are
presented in various happenings, and articles in daily newspapers,
such as a special issue in Haaretz, under the heading "Molecule". In
the school system a Chemistry Olympiad in being held in three
stages. 13 finalists were chosen, from different high schools, and the
final competition will be held on the 24/3/99.

ituaries:

Prof. Shlomo Alexander, from the Chemical Physics Department,
Weizmann Institute, was killed in a car accident on August 1998.
Prof. Alexander had major basic contributions in the areas of NMR
and condensed matter physics. He was a member of the Israel
Academy of Science and the European Academy of Science, and the
recipient of the Israel Prize in physics for 1993. ( by Zeev Luz).

Prof. Shaul Patai, from the Organic Chemistry Department, the
Hebrew University, passed away in August 1998, at the age of 80. He
was known for his work on mechanistic studies in organic reactions.
Prof. Patai's life-time accomplishment was the editing of a series of
books on "The Chemistry of Functional Groups". He started it in
1964, and continued until his last days, publishing 108 volumes. with
the participation of more than 1500 authors. (by Zvi Rappoport).



the development of science and technology in the country.

Joshua Jortner received the Israel Prize and the Wolf Prize, for his
outstanding work. He is a member of the Israel Academy of
Sciences and Humanities, as well as a member of 13 other
Academies around the world. During 1986-95 he served as the
President of the Israel Academy of Sciences and Humanities, and
acted as scientific adviser of three Prime Ministers. As of 1998, he
is serving as President of IUPAC - the International Union of Pure
and Applied Chemistry, consisting of 60 member countries.

:,"

z ieiZur - A pioneer of the chemical industry in the country.

7Vt Zur started manufacturing chemicals when he was still a student
at the Hebrew University in Jerusalem. It was part of the war effort,
during World War II. He started, together with some fellow
students, in a small room in Jerusalem, and it developed into a plant
that was named "Agan" in the village of Motza. In 1947 they
worked for the Hagana, and then the whole operation was moved to
the Tel-Aviv area and mobilized for the war effort, during the War
of Independence. After the war, Zur founded the first chemical plant
in the Negey - Machteshim. It started by producing mainly
agriculture related chemicals, such as pesticides and herbicides, and
developed into the largest chemical plant in the country. From the
beginning Zur establish the motto "invest in Research and
Development and direct your products for export". Machteshim
became later part of the Koor conglomerate and Zur became the
Head of Koor Chemicals.

Even today, at the age of 80, Zvi Zur - Doctor of Philosophy
Honoris Causa, from the Ben-Gurion University in the Negev - is
very active in various functions. He is consultant to a number of
companies, he is on the Board of Directors of Ben-Gurion
University, and is the adviser of students on industrially related
research projects.

iemistry in the Universities and in Industry:
Magnesium Plant in Sdom, by Dr. Tuvia Zisner.

The Dead Sea contains more then 10 billion tons of magnesuim
chloride, but only 1 billion ton of potassium chloride. Yet potash
(KCl), a fertilizer, has been produced from the Dead Sea since 1930,
through Carnallite ( KCl.MgCI2.6H20 ), which crystallizes out
when the brine is concentrated by solar energy. Some of this raw
material is now pumped over to the new magnesium metal plant,
where it is beneficiated. centrifuged, dehydrated, melted and further
purified by carbo-chlorination. It is then electrolyzed at 700° C, and
the metal floating on the molten electrolyte is collected and refined.
Some of it is alloyed with aluminium, zinc, manganese etc., and all
is cast into ingots. The whole operation is under computer control,
and some innovative ideas were utilized to minimize manual labor.
Commissioning of the plant was begun in December 1996; its rated
production capacity of 25,000 tpy has been achieved in 1998, and
expansion by debottlenecking is under way.

%}lfodfzcttorf of Chemists and Employment - Supply and
Bemaud by Prof. Arnon Shani.

A survey of 150 chemistry related companies, conducted in 1998,
showed that the number of chemists employed in those companies
is over 1000. 70% of them have an M.Sc. or a Ph.D. degree. The
projected growth rate, for the next few years, is 30-50 positions per
year, and the job mobility averages 5-10% annually. High schools
employ about 1000 chemistry teachers, with a job mobility of 5-6%

a year. Academic institutions employ about 300 chemists, as senior
staff, and have 650-700 graduate students. The universities graduate
200-250 students per year, at all levels, while the total demand
amounts to 150-200 per year. This "over-production" of chemists is
not felt in the job market, mainly due to the fact that some chemists
shift to other areas (e.g. computers), and some do not work in the
field due to family and other considerations. Lately, a shortage of
chemists is being felt, mainly in the areas of analytical and synthetic
chemistry. This shortage may become more acute, if the presend
trend towards lower registration rates in the universities continues.
'
Goming Events:

64th Annual Meeting of the Israel Chemical Society

will take place on the 16 and 17 of March, 1999 in the Bar-Ilan
Universty in Ramat Gan.

The Chairman of the meeting is Prof. Doron Orbach from Bar-Tlan
University.

The Plenary lectures will be given by:

Prof. Pier Luigi Luisi, E.T.H. Switzerland, on

Macromolecular chemistry, implementing self-replication
structures.

Prof. Donald Hilvert, E.T.H. Switzerland, on

Biocatalysis with enzymes, modified enzymes and catalytic
antibodies.

Prof. Aharon Gedanken, Bar-Ilan University, on

Advanced material science: the use of ultrasound for the preparation
of amorphous nanoparticles.

Prof. Eliezer Giladi, Tel-Aviv University, on

Electrochemistry in the 21st century.

For more details contact Dan Knassim - tel. 03-6133340; email -
congress@mail.linter.net.il.

The annual buisiness meeting, and the report by the President of the
Society will take place on the first day of the meeting Meeting

ws and reports about meetings held in Israel:
he 15th European Chemistry at Interfaces Conference

was held in Jerusalem on October 18-22, 1998. The Conference was
chaired by Prof. Shlomo Magdassi, and was attended by 170
scientists. The main topics were: adsorption at interfaces; thin films
and foams; surface properties and organized systems; monolayers
and multilayers; colloidal systems: microemulsions, emulsions and
nanoparticles; Medical and biotechnological applications.
The plenary lectures were given by Prof. B. Vincent, from Bristol
University, on "Coloidal microgel particles: Physical properties and
applications", and Prof. N. Garti, from the Hebrew University in
Jerusalem, on "Double emulsions - recent developments".
The next ECIC will be held in Finland in the year 2000.

2.} 40 years to the van-de-Graaff accelerator at the Weizmann
[istitute: "From nuclear physies to condensed matter research"
":r‘\' 1posium held on October 19, 1998. By Prof. Jacob Klein.

The 3MV (3 million volts) van de Graaff particle accelerator at the
Weizmann Institute recently 'celebrated' its 40th year of activity
with a symposium in which scientists described the different studies
carried out at the accelerator over these decades. The early years
were devoted to research in nuclear physics, including the earliest
observations of coulomb explosion phenomena . The last decade has
witnessed a major upsurge in the use of the accelerator mainly in
areas such as condensed matter and semi-conductors research; the
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A few years ago we showed that nanoparticles of inorganic layered
compounds, like MoS,, are unstable in the generic planar crystalline
form, and they fold into hollow closed (cage) structures akin to
carbon fullerines and nanotubes. These nanocrystallites were
termed "Inorganic Fullerine-like structures -IF". This concept has
been verified by a number of groups. Various methodologies for the
synthesis of macroscopic amounts of pure phases of WS, and Mo$S,
nanocrystallites with IF structures have been devised. Furthermore,
in a recent work, the basic unit block of IF - MoS, with an
octahedral structure containing 572 Mo atoms, which can be viewed
as the MoS, analog of Cg, has been elucidated. The electronic and
optical properties of IF materials were found to be unique. A
number of practical applications, such as solid lubrication, are under
study.

Recently, we have synthesized fullerine-lke structures and
nanotubes from the magnetic layered compound NiCl,. These
nanocrystallites are expected to exhibit novel magnetic properties,
and therefore can be used as molecular magnets for high density
information storage and retrieval,

fotease Inhibitors from the Plant Kingdom - "Friends" or

no

udith Birk, Faculty of Agriculture, Hebrew University,
Rehovot. (Israel Prize winner 1998),

Protein protease inhibitors are widely distributed in the plant
kingdom. Their common source is the seed. Most of them inhibit
serine-proteases - mainly trypsin and also chymotrypsin. The
potency of inhibition depends on the animal species or the target
protease. Their presence in valuable plant foods focused attention
on their possible involvement in nutritional processes. Of these the
Kunitz trypsin -inhibitor (STT) and the Bowman-Birk trypsin- and
chymotrypsin-inhibitor (BBI) from soybean have been thoroughly
studied. Feeding experiments on diets supplemented with STI and
BBl isolated from soybeans, caused insignificant growth depression
in rats, mice and chicks, but have induced enlargement of their
pancrease via trypsin-inhibitory sites. However, pancreatic
enlargement was not noted in similar experiments with dogs, pigs,
calves and monkeys. The findings that stored-products insects, such
as Tribolium, fail to develop on raw soybeans and that BBI inhibits
insect midgut proteases, support the hypothesis that protease
inhibitors comprise a built-in defense of the seed against insects.
The involvement of BBI in prevention of inhibition of malignant
processes in vitro and in vivo and its possible role in plant
protection, triggered the cloning and expression of BBI in E. coli in
the yeast Pishia pastoris - as dietary supplement and as a basis for
its introduction into valuable crops by genetic engineering. Thus,
the alleged anti-nutritional properties of plant protease-inhibitors
should be weighed against their potential value in plant protection
and as anticacinogens.

chemistry of the Copaxone drug - Ruth Arnon and Michael
Wolf Prize winners 1998), Weizmann Institute, Rehovot. (in
English)

Copaxone is the commercial name of an FDA approved drug for the
treatment of multiple sclerosis (MS). It consists of a synthetic
polymer of amino acids, denoted Copolymer 1 (Cop 1), composed
of L-alanine, L-lysine, L-glutamic acid and L-tyrosine. The results
of clinical trials with Cop 1 indicate that it is a promising low-risk
MS-specific drug for the treatment of relapsing MS, capable of
slowing progression of disability and reducing the relapse rate. As
an antigen-specific intervention, Cop 1 has the advantage of reduced
probability of long-term damage to the immune system. It is of
interest that Copaxone is the first drug of a polymeric nature
approved for treatment of a disease. This is a macromolecular
preparation obtained by polymeric techniques, in which probably no
two molecules are completely identical. The microheterogeneity of
Cop | can actually be part of its success, as it may contain sufficient
different amino acid sequences that could successfully compete
with the encephalitogenic antigens for class Il MHC antigens of
many different genetic backgrounds. This, as well as its high safety
profile, make Copaxone a first choice drug that will hopefully
alleviate the suffering of many MS patients.

minent Figures in the Israel Chemical Society:

a Jortner, Tel Aviv University - Currently President of
ITUPAC, and Past President of the Israel Academy of Sciences and
Humanities.

Professor Joshua Jortner received his Ph.D. from the Hebrew
University in Jerusalem in 1960. He joined the Faculty of Tel Aviv
University in 1964, where from the establishment of the School of
Chemistry, he put a lot of emphasis on a high quality scientific
research, and on an interdisciplinary approach to the Chemical
Sciences. In his Chemical Physics group, he integrated theoretical
and experimental research, both intrinsically and as a means for
developing the technological infrastructure in the country. During
the sixties and seventies, his research centered on the understanding
of electronic states, the dynamics and energy transfer in condensed
and disordered materials, and on intramolecular dynamics. This
became the foundation for the study of molecular clusters and
nanosystems in the eighties and nineties. He focused on the study of
energy acquisition, storage and disposal in chemical systems, as
explored from the microscopic point of view. This led to the
elucidation of radiationless transitions in large molecules, molecular
clusters, condensed matter, and biological systems. Jortner and his
group contributed extensively to the novel area of femtosecond
chemistry, which constitutes the study of ultrafast chemical and
biological processes on the time scale of nuclear motion.

Prof. Jortner served as Deputy Rector, acting Rector and
Vice-President of the Tel Aviv University, and was instrumental in
establishing Tel Aviv University as an outstanding center of
research. He also served in the National Council for Higher
Education, the National Council for Research and Development and
the Planning and Budgeting committee of the Council on Higher
Education. In all these functions he made a central contribution to
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Ruth Amon and Michoel Sela (1ol Pze winets 1998), Weizmonn e, Refiovo

"8 prominent Figures in the Israel Chemical Society:
Joshua Jortner Tel Aviv Universify - Currently President of IUPAC, and Past President
of the lstael Academy of Sclences and Humaniies.

IV ZUr, A ploneer of fne chemical industry In fhe country.

™ Chemistry in the Universities and in Indus
The_Magnesium Plant In $domy by Dr. Tuvia Zisner.
‘Production' of Chemists and Employment - Supply.a
by Prof, Amon Shani, Presicent, Isiael Chemical Soclefy, Ben-Guiion Unh'em'rv

"8 Coming Events:
Tne 64ih Annual Meeting of the srael Chemical Soclety wil iake place on

ihe 16.and 17 March, 1999 af the Bar-lan University In Ramat Gan.
The annual business meefing, and the report by the President of th
Wil toke place during the Meeting:
The lsrael Academy of Sclence announces the Einsteln Lecture:
This yeor's speaker in the leciure serles honoring Albert Einstein, on'his birthday, wil be:
Prof, Albert Eschenmoser, Wolt Prize Laureate, from Swifzerland on: ‘Chemistry and fhe Origin of Life®

"8 News and reports about meefings held in Israel:
40years fo the van-de-Graaff accelerator af the Weizmann Institute:

'From nuclear physics to condensed matter research’

The 15th European Chemistry at Interfaces Conference,

The 27th Annual Meeting of the Israel Polymer and Plasfics Society
2nd Meeting of the lsrae! Materials Union (AGIL).

Repor? on Infrastructure Reseaich on Adyanced Materials,
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