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INTRODUCTION

This proposal is the ocutcome of intense discussion among
CEER personnel reflecting very great concern about the effects
of water pollution and potable water shortages on the health
and welfare of the people of Puerto Rico. The present level
of contamination of Puerto Ricro's fresh surface water and ground-
water as well as of its agquatic recreaticnal areas and beaches
is already alarming and increased population pressures are an-
ticipated to aggravate the problem of pollution control. The
population density of Puerto Pico, an island 30 x 150 mi. in
size is rated the 6th highest woridwide and with most of the
population (ca. 90%) resident on a very narrow coastal plain
the effective population density may be the highest in the world.
The large volume of waste generated by Puerto Rico's advanced
industrialization programs peopulation density pressures and a
fragile coastal zone environment have all combined to produce a
grave challenge to the health, welfare and lifestyle of Puerto
Ricos 3.2 million inhabitants.

At several locations on the island hazardous water pol-
lutants from industry, municipalities and communities are dis-
charged to the environment with little or no treatment. In the
past, a great number of community activities and projects aimed
to minimize adverse health conditions and social and esthetic
effects associated with water contamination. In the light of
the existing conditions on the island however, it appears obvious
that conventional treatment management methods have failed to
significantly reduce water pollution, much of this attributable
to non-point sources (eq. storm overflow). HNew methods and tech-
nology development appear to be urgent priorities for reclamation
of polluted water to meet Puerto Rico's requirements by 1990.

BACKGROUND

In a new program, CEER proposes the application of a novel
and powerful technology, called High Gradient Magnetic Separa-
tions (HGMS) as an efficient and flexible means to remove pol-
lutants from waste waters at very high rates of throughput.

HGMS utilizes "state of art" technology and its applications

worldwide, now include.

Mineral Processing

Effluent and Waste Water Treatment
Chemical Processing

Biochemical Processing
Pharmaceutical Processing

In the case of wastewater treatment from sewage plants it
has been shown that HGMS is clearly superior to conventional
processes used in the purification of water. -The advantages
of the methodology include overall cost savings, considerably
smaller space and land area requirements, very high throughputs,
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continuous operation, improved sludge properties and very broad
range of applicability.
- 9
PROJECT OBJECTIVE T
6’6-‘/81//‘,
The primary objective of this project is the testiﬂg and estab-
lishment of high gradient magnetic separation of  industrial and

domestic waste water. The secondary objective is utilization
of the technique for water reclamation and reuse.

The tasks necessary to achieve this goal‘are:

1. Acquire Sala Magnetic Mobile Laboratory demoq?tration
trailor. -

2. Training and familigrization with the eguipment.
3. ©Select sites for wagte water testing.
4.  Test magnetic separation on each effluent.

5. Assign "effectiveness" of separation parameters to
. each type of waste.

6. Prepare cost estimates for "problem" industries and
for total upgrading (watexr upgrading to potable gqual-
ity).

PROJECT METHODOLOGY

The objective of this project can be achieved by the utilization
of the following methods briefly cutlined in correspondence to
the specific tasks:

1. Rent, overhaul and ship the already operational mochile
lab from Sala Magnetics, Boston, MA.

2. The course offered by Sala Magnetics and Boliden Kemi
will be given by 2 specialists to a team of & persons:
1 scientist, 1 scientific associate, 1 technician and
3 graduate students.

3. Contact industries and arrange (on a discrete bhasis)
a demonstration for problem wastes. Contact munici-
palities and government agencies. Choose 10 widely
different waste prohlems.

4. ©Station the laboratory for 1 week in a convenient place
for the magnetic separation treatment demonstration.
Try treatment varying: seed and poly electrolyte con-
centrations, matrix loadiﬁg, residence times, magnetic
field and flow rate.
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The
operationa
will be th

The planne

I

Task
Task
Task

II
Task
Task

III1
Task

Task

Analyze influent and effluent with respect to sus-
pended solids, pH, apar=znt color, turbidity, set-
tleable solids, BOD, COL, Coliform bacteria ang
heavy metals.

Classify wastes using a matrix of influent charac-
teristics with respect to ability (% removal or change)
of magnetic separation Lo treat the waste. Calculate
costs of separation based on estimated effluents - per
diem. Using appropriate EPA data, calculate cost of
total upgrading and also compare costs with conventional
treatments,

proposed methods will be divided into three separate
l phases with the exception of the last task, which
e final report and recommendations,

d operational phases arg:

PROJECT TIME SCHEDULE

Approximately 12 months is estimated for the completion
of this program section.
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PROJECT MANAGEMENT PLAN

The proposed management plan for this project is shown on the organization chart beiow. As
part of the CEER research program, accounting and administrative procedures will be handied
by the appropriate CEER facilities. Personnel to be used on this project will be drawn from
CEER staff, University faculties, and other sources as required for specific tasks of predeter-
mined duration. CEER facilities and equipment will be used and supplemented where necessary
with project supplies.

CENTER FOR ENERGY & ENVIRONMENT RESEARCH
CEER®

* General mansgement plan of CEER is illustrated ou
attached organization chart

UGUR ORTABASI

PRINCIPAL INVESTIGATOR

PROJECT
ARTHUR McB ELOCK

PROJECT LEADER
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¥ Consultants
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PHASE 11
ORTABASI % BLOCK

|~ task 6 Ortabasi& Bock

. TASK

7ask (Final Report)
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PROJECT BUDGET (12 months period)

It 1s proposed to develop this project utilizing the matrix
technique of project management and staffing. During the 12
months period, personnel will be used for varying periods of time
for discrete task assignments. Where rossible they will be drawn
from other CRER or University programs on an available time basis.
Utilization of part time personnel appears to be one way of re-
ducing overall Project costs and eliminating the sometimes costly
"dead spots” in which personnel have finighed a specific element
of their task and must wait for additional information or material.
The matrix approach allows for efficient team operation at minimuom
personnel costs. Items marked with an * are costs to supplement
equipment, supplies, and services supplied by CEER. This latter
includes laboratory space, highly sophisticated laboratory equip-
ment, vehicles and boats, and all administrative and accounting
services.

ESTIMATED BUDGET for 12 months reriod
Personnel (task determined time)

Principal Investigator } F.T.E. Scientist 10% 4,000.00
Project Leader ) N 50% 10,000.00
Scien. Assoc. ' 50% 7,000.00
Res. Asst. _ 100% 6,200.00
3 x Grad. Students . . 100w 5,400,00

3 % Consultants 15,000.00
--= 47,600.00

Total Salaries 47,600.00
15% Fringe . 7,140.00

Materials & Supplies (estimateaj 4,500.00

—--  4,500.00-

Equipment and supplies>k e
' [ Pownd 4o ; - ug

Rental & Shippiﬁax_ﬁggrhaul of Sala-Lab, _ QD,OOO.QQ/,
“and ntucance ) o S -
Sub Total 79,240.00
Overhead 41% 32,488.00

3 .
Total Project %11,228,00
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APPENDIX A
OVERVIEW OF HIGH GRADIENT MAGNEZTIC FILTRATION

The use of magnets to separate substances of varying character is not
new. Magnetic separation techniques have been used since the nineteenth
century to remove tramp iron and to concentrate iron ores. A variety of
conventional magnetiec separation devices is in wide use today. These
Jevices generally separate relatively coarse particles of highly magnetic
material containing large amounts of iron from nonmagnetic media (direct
filtration). . -

In recent years magnetic devices have been developed which are capable
of separating even weakly magnetic materials of micronm size at inherently
nigh flow rates. These so-called "high gradient magnetic separatcrs" have
been decipgned "to maximize the magnetic furces on fine, parzmagnetic mate-
r.als. They are capable of efficient separation of even weakly magnetic
suspended solids or precipitates fer which conventional magnetic separationm
techr.iques are ineffective. This capability is the result of the development
ci 2 filementary ferrcmagnetic matrix and a large volume, high-{ield macnat.
"ne combination of an efficient magnet and high gradient matvriy permits the
»r-nomical production of strong mz2gnetic forces over a lzrge surfzce asrea

n the active volume of the separator. The sueparations ma2y he carried out

econcmically, and at process rates of up to several hundrz=d gpm/ftz.

For normally ncnmagnetic colloidal material in polluted water, the ad-
dition of magnetic iron oxide (magnetite) along with a flocculating agent can
render these colloids sufficiently magnetic to be removed by high gradient
magnetic separators (indirect filtration). The machines provide the rapid
filtration of many pollutants from water with a small expenditure of energy.
Removal is much more efficient than with sedimentation because the magnetic
forces on fine particles wmay be many times greater than gravitational forces.
This technology has a high potential for use in water pollution control.

High gradient magnetic separation is used in the kaolin clay industry to
remove weakly magnetic impurities of less than 2 micron size from clay. In-
dustrial-size high gradient magnetic separators treat up to 60 tons per hour
of dry clay, as a 30 percent slurry.

Other proven applications for HGMS magnetic separators include iron ore,

feldspar, and many other types of mineral beneficiation. Waste reclamation
and recycling, ultra purification of chemical refractories and powders,

5



remcval of smohe stazce pariiculiares, cieaning i relueling pool warerv -t
nuclear nower rclanmts, stear purifizizien anZ orier thermal rower aprr-.zcaticns,
=0C steel zill wvaste water purificatio: are some of the recent protliz—c that
HoME =:gnetic separaiors are or will soon le naniling. 211 are cdirect appli-

cations anc dc not require the addition of o seed or flocculant to be effec—
ive.

Besides CS0 and raw sewage, high gradient magnetic separation is appli-
calie Lo numerous nonhkagnetic waste warers such as paper mill wastes, elec-
troplating waters, secondary effluent polishing, porable water processing, on
board ship treatment of gray and black water, and almest any polluted stream
in which the goal is to remove all so0l:ds from the water portion.

PRINCIFLES OF HIGH GRADIENT MAGNETIC FILTRATION

Magnetir and Competing Ferces

High gradient magnetic separators, like all magnetic separators, utilize
the interaction of magnetic and competing forces on a mixture of magnetic and
nonmagnetic particles to provide separation based on the magnetic suscepti-
bilities of the particles. The magnetic forces of attraction in a high gra-
d¢lent magnetic separator hold the magnetic particles to the edges of the ma-
trix fibers while the competing hydrodynamic forces carry the fluid and non-
magretic particles through the separator. For small particles the forces of
hyd-odynamic drag are larger than gravitational forces, and increase with
slurry velocity in the separator. The magnetic forces necessary to trap
tt:==e particles must therefore be lzrge.

Maxirmizing the Maegnetic Forces

High gradient magnetic separators effectively maximize the magnetic

iorce on even weakly magnetic particles. The magnetic force (Fm) on a
particle is given by the following expression:

F, = vd grad H

where v is the volume of the particle, M is its magnetization, and grad H is
the magnetic field gradient that acts om the particle. The magnetic field
gradient appears in the expression for magnetic force for the following
reason. Placed in a magnetic field, all particles develop north and south
poles at either end as shown in Figure III-1. 1In a uniform field the net
force on a particle will be zero, since the field exerts an equal and oppo-
site force on either end of the particle. In a gradient magnetic field,
however, the force exerted by the stronger field at one end of the particle
will produce a net force on the particle. Therefore;” the larger the change
in field across the particle (magnetic field gradiéﬁﬁf: the greater the force
on the particle. W

The magnetization of ferromagnetic fibers, like those in the high gradi-
ent magnetic separator matrix, produces extremely high magnetic field gradi-
ents. It turns out that the greatest force is-produced on the parrticles when




MAGNETIC FORCE

Fpr:VM grad H

Lmagnetic field
gradient

particle magnetization

— particle volume

COMPETING FORCE
hydrodynamic drag

FC: 3wnbv

lslurry velocity
article diameter

FIGURE III-1 CUT-AWAY VIEW OF HIGH slurry viscosity
GRADIENT MAGNETIC
SEPARATOR
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S¢Tarzles are »—=prIzant OLITATNIONEL TETI2l 1w ip adéition to —hone c::e- ab:ve.
Tnus, seefec water ireatzment is dependant :non fre zzintenanee If & delicat:
cne=ical balance ir order te achieve an effsctiv: un:iac of suspendsd sc_Zgs

5. seed parsicles peicre tieir aaepnetic removzl.

MAGNETIC S5IZEZTID WATZE TRIATMENRT AL
A?TLZ:E TG C57. AXD Raw 5ZWACE

Ine seeded water treztment (mag-seed) ;rocess is a upique zpplizatior of
tigh gradien: magnetic separation to the removal of nonmagnetic suspended ani
colloidal-sized particles suspended in a licuid wedium (uswally water). It
has considerable potential in a large number eof effluent waste water cases
where certain standards must be met before disposal, 2s well as in some closed
loop cperations where corrosion products or contamination may result in degrad-
ation of liguid quality withino the system. The svstem is of particular
interest for its possible application to CSO and raw sewage and a aurber of
other areas. Calculations for effectiveness of separation, econcmics -of
vapital investment and operating costs, land requirements, dependability,
process flow rates, and detention times, etc., have so far been favorable
in comparison with presently available technology.

LT

PREVIOUS WORK -

This report is a continuation of Report #600/2-77-015 (March 1977)
entitled, "Treatment of Combined Storm Overilows by High Gradient Magnetic
teparation.” Ia that portion of the study, full descriprions and references
are provided for the physics and concepts involved In wmzgnetic filtration.

In completing that work, both bench and continuous pilot plant runs wsre per~
formaed at Sala Magnetics, Inc. in Cambridge on €SO and raw sewage trucked in
from the Cottage Farm Chlorination and Detention Facility (Cambridge) and the
Jeer Island Sewage treatment Plant (Beston). These tests chowed clearly that
tre seecded water treatment provess couid effectively znd efficiently treat
these waste water sarples. However, limita:tions in the pilct plant svystem

and lack of freshness.in the sample volume suggested that an on-site test with
a slightly larger and more flexible system would be necessary before jumping
to demonstration size. A mobile system also would allow the perfecrmance of
on-site testing with several different effluent situations in order to provide
a maximum amount of design and cost estimating input. Whereas in the previous
study CSO had been slightly aged and relatively static within the test period,
with a mobile trailer on location it would be possible to profile an actual
storm event, as it occurred, in order to Sybﬁy in detall the pessible problems
and solutions unique to comtined storm overilows (e.g., first flush loadings,
multiple separator storm fuction, required 1qf%uent monitoring systems, etc.).

.
» ]

PRESENT CONTRACT GOALS

The present effort is designed to demonstrate the pilot-scale effective-
ness of SALA—HGH#®1magnetic filter treatment of €50, and to use this informa-
_ tion as a basis for further larger scale tests. Various design criteria and

10



z 2 characteristics of the sepzrater Svsier WEeIE Studiel ir scoe
tail 27 crder thet accurate zosting PICiecticone coul:z be mafe feor iuli-ciwe
FralUC wel and CTY weather ITCArnent Syolom

Ine extsnsion of ZPA£ Contract #68-03-7318 was perfeoroes in Tweo
izert I cxtended the datz base of the previour work or the thep—ews

o
5
- 5p7 pilot plant with several specified tests. ancd upgraded that original
rilot plant by means of a duzl-magnet system, with more advanced controls, in-
stalled in a mobile unit; Effort 1I included on-site tesiing of the mobile
smit, including several storm flows, as weli as complezicn vf the necessary
backZlushing, cleaning and sludge evaluations. With the information gained
irom these efforts and from previous testing using the seeded warer technigue,
2:51ic¢ design and operating characteristics could be developed as a basis ior
the generation of costs and criteria for a demonstration—scale systen,

11
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SALA-HGMF*
AWT MAGNETIC FILTRATION PILOT PLANT TRAILER

SALA HGKMT® i 3 wadr mark of St Mg whCo, 150 ity ereed wlty o || S Py (i e

I Magnetic Filtration
. 33 dy a n'[' Cambrioge s UsA

RGO AP st - e Lyt o oy bl -
P g S m B RIS FY R D - LA T
o R R R B - St 3 A e 1

gala Magnedcs Irc

A lully auloinaled, sell-conained rnagnethc fillraron
Advanced Water Trealment pilot plard uses Sala's
unique Mag-Seed™ llowsheel designed for the filira-
lion of municipal and industial walors containmg
nonmagneltic poliulants. The mobile trailer includes
laboratory, office, and storage space. The laboratory
¢an be equipped 1o measure a vanety of water
qualily paramelers.

Hhe pilot plant is designad to operale aulomancaily
and continuously without attention for a period of 24
hours. A stripchart recording turbidimeter provides a
continuous readout of effiuent quallly The piloug plant
includes two magnelic lilers fo sirmulate the opera-
lion of a lull- scale variable How capauity systein. The
larger magnet can reach a maximum background

magnalic tield of 5 kG. Usually much fower fields are

required lor seeded waler treaimeni applications.

e

APPLICATIONS
D Municipal waste water
[ Shipboard sewage
LlCombined storm overfiow
1 Polishing step for secondary effiuent
[JPulp and papermili process wasle waler
I 1Chemical induslry effluents )

Phoug Jemal™ o e b ek of San Macpete s, ('8



General Speciications .

Traner Dimensions 6'W X28 L x 11°H }
(24m x85mX3hHm) ‘

taboralon-Othce BW X13'L (2 4m X4m)

Sroer Wewh!, 700016 (3000 kg)

Pilot Piant Specifications

Fiow Capacity: 10 gpm (0.6 iter’s}

Sludye Produclion: 11b/hour (0.5 kgrhour)

Utilities Requirement

Tne SALA-HGMF* maonetic filiration pilot plant

railer can be provided luliy self-contained so thal no

. Julfies services are required.

ubinen tervices a4 available the tollowing wouwd be
Hpphcaag

trectic f awer: 8 8-22 kW

tan Wale- 5-25 gpro {eaclusive of feed)
Compre med Air 1-3 clm at 40-60 psi
Anpropriate Dramnage

Typical Chemical Requirements

Magneuttr: 0.6 ibshour (0.25 kg/hour)

fdume G.25 Ihshour (0 1 ko /hour)
Polyelectrotyte: 0.04 oz/hour (0.001 kg/hour)

.

Travler Flowr Plan

Ll
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Q
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t 1l
\ "
I [Coun1E B I0P-CABINETS UNDER
ms‘muu[NTS—l

— i

/

Twe2 Sala Magnencs Mag-Seed™ magnetile seeded
magnebc [Miration process makas possible the
magneic filiraton of nonmagnetic confaminants
from wasle waters Through this process contami-
nants such as coliform bacteria, viruses, organic
material conlributing to color and turbidity are

.I COUNTER TOP-
] CABINCTS UNDER

M,

-

v n

sssssennsnnl
REY A . Wrdge—we Scepen

R sk Merm

C i uAntnn Y ank TREATED

[ IR WATER
.. 1 Shoge Trwspoet

EA L S Mag-e

M, Vnepr Magre'

Piiot Pland Flow Sheet

coagulated and flocculaled around a highly
miagnetic seeding material and are thus rendered
susceptible to trapping on a magnetized filler bed.
Fven certain dissolved contaminanis such as trace
mulals and phosphorous are trapped on the filter
bed in this way.

{ollowing table.

Resulls obtained on combined storm overflow, on raw sewage, on secondary eltluent from a con-
venlional sewage treatment plant, and on paper mill aeration lagoon elfluent are displayed in the

PERCENT REMOVALS FOR TYPICAL APPLICATIONS

T B Color Suspended o
Application __BOD, | __Calitorm {apparenl) |  Turbidity solids con
. C8O 92 99.85 93 96 96 75
Raw Sewage 89 82 88 91 G7
Secondary
Effluerd 983 71 85 88 -
Paper Mill _ 95 - a5 - a7 -

«»  The SALA HGMF* Maunenc Fillration Pilot Plant iz available for lease or sale. Request for quotanon for fuli-scale syslems are invited.
Sperthcannns suhjecie change without notice. For further inforination contact the Sata Company or Sales Agent nearesl you

- DA XL A -

Sala Magnetics 247 Third Street, Cambridge MA 02142
. apynght 1977 Sala Marpaehes Inc

Tel (617) 868-2550 Teler 32-1475
SMiI Bulletn 24200106 7718 GB



Name
Born

Married

January 1978

October 1977

June 1976

CURRICULUM VITAEL

: Ugur Ortabasi
Ankara, Turkey - Junz 1, 1938, U. S. Citizen

lise Qrtabasi, 2 Children

- Present

HEAD OF THE ENERGY DIVISION OF THE CENTER FOR
ENERGY AND ENVIRONMENT RESEARCH (CEER),
University of Puerto Rico. '

Responsibilities include; Research, Development
and Planning in the fields of Solar Technology,
0TEC, Conservation, Fossil Fuel, Nuclear and
Biomass.

PROJECT DIRECTOR FOR CEER in the "Photovoltaic
Concentrator Applications Experiment" awarded
to the Energy Office of Puerto Rico in response
to PRDA EG-78-D-04-0035.

UNITED NATIONS ASSIGNMENT AS CONSULTANT TO TURKEY
in relation to "Re-Transfer of fechnology Program”

- January 1978

SENIOR VISITING RESEARCH SCIENTIST, Center for
Energy and Environment Research (CEER}, University
of Puerto Rico .

Director of Solar Energy Technology and Materials
Research Program of CEER.

Responsibilities include; the organization of a
developmental nucleus consisting of professors
and graduate students from UPR Mayaguez and Rio
Piedras campuses, preparation and development of
a sound Solar Energy Technology program with the
aim of its becoming strong and competitive.

- October 1977

#SENTOR RESEARCH PHYSICIST, Technical Staff Division,
4Corning Glass Works.

Principle Investigator of an ERDA Contract Ng._ET
{11-1)-2608: "Evacuated Tubular Collector Utilizing
a Heat Pipe as Solar Absorber.”




1973

1971

e et Ay P P I T TR R ] — R

and Turkey on So]a; Experiméhta1 Techniques,

High Performance (ollectors, Physics of New .
Energy Resources and Their Impact on the Environ-
ment.

- June 1976

SENIOR PHYSICIST, Technical Staff Division,
Corning Glass Works.

a) Solar Research and Development, TECHNICAL
LEADER of Solar Energy Program: Theory, design

and experimental work on evacuated collectors,
solar climate control of buildings, system com-
puter simulations and cost analysis, Monte-Carlo
digital ray tracing studies for solar cell array
design. Experience in vacuum stable selective
coatings evacuation and fabrication tzchnology
for high efficiency collectors. Application of
Heat Pipe Concept to solar-thermal processes.
Author and originator of an "Advanced Coliector
Development" proposal to NSF/ERDA and associated
interaction with NSF and-ERDA Personnel. Invited
participant of the LASL meeting on the "Assess-
ment of the Technology for Solar Heating and
Cooling" at NBS, Gaithersburgh, Maryiand, 1975.
Summarized the section on "Advanced Collectors."

Representative of CGW Tech. Staff Division at

the multi-industrial Solar Climate Control Project,
condgcted by Arthur D. Little, Inc., Boston (1973-
i976) .

b) Bio-Medical Research: Joint Project with Bio-
Organic Department of CGW to develop a Nanosecond
Fluorescence Spectrometer to study molecular
kinetics of ligand - bio-polymer interactions.
Single photon coincidence electronics and data re-
duction and analysis.

c¢) Academic Activities: CONTINUING EDUCATION
FACULTY at Elmira College, N. Y. Lectures on
Nuclear Engineering, Solar Engineering and Modern
Physics.

- 1973

RESEARCH FELLOW IN PHYSICS, Corning Glass MWorks
R & D Laboratories. i
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1969

1965

1958

Application OT NuCledl JLECLIVILUPY o vv: =

Si{ate Phenomena. Etlectronic structure of Glass
Superconductors Investigated by Time-Differential
Perturbed Gamma-Gamma Angular Correlations. Micro-
Structure of Glasses. Other side projects included
¥itrification of Nuclear Waste and Development of

a Low-level Beta - Counter for Radio - Immuno Assay
Techniques.

- 1971
ASSISTANT PROFESSOR, The University of Florida.

Research and Teaching at undergraduate and graduate
Tevel. Lectures on "Radiation Interaction with
Matter” and "Application of Isotopes.” Supervision
of Master of Science candidates. Responsible for
the AEC Research Contract No. AT-{40-1)-3345 on
vchemical Structure Studied by Nuclear Technigues."
Summer work at Lawrence Radiation Laboratories,
Berkeley, California as Research Visitor.

- 1969

GRADUATE ASSISTANT, Western Reserve University and
University of Florida.

Received Ph.D. DEGREE 1IN NUCLEAR ENGINEERING from
The University of Florida.

Experience in nuclear theory, fast nuclear electro-
nics, computer analysis automatic data processing,
reactor experiments, and radiation physics as applied
to radio-scanning of the body. Theoretical work 1in
crystal physics and electronic structure of metals.

- 1965

Undergraduaté and Graduate study at the Universities
of Gottingen and Hamburg, Germany. DIPLOM PHYSIKER
DEGREE from the University of Hamburg, 1965.

Experience in experimental nuclear spectroscopy,
nuclear electronics, theoretical work in nuclear
models, hyperfine interactions in metals. Independent
study in physical oceanography.
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PAPERS

An Evacuated Tubular Collector Utilizing a Heat Pipe, Report
No. COC-2b60B-3, ERDA Contract EY-76-C-02-2608.

An Evacuated Tubular Collector Utilizing a Heat Plpe, Report
Ro. COO-2608-2, ERDA Contract EY-76-C-02-2608.

An Evacuated Tubular Collector Utilizing a Heat Pipe, Report
No. CO0O-2608~1, ERDA Contract EY-76-C-02-2608.

An Internal Cusp Retlector for an Evacuated Tubular Heat Pipe
Solar Thermal Collector, accepted for the 1977 Annual Meeting
American Section, International Solar Energy Society, June 6-10
1977, Orlando, Florida.

Simulation of a Residential Solar Air Conditioning System Using
Evacuated Tubular Collectors and Chilled Water Storage, accepted
for the 1977 Annual Meeting, American Section, International
Solar Energy Society, June 6-10, 1977, Orlando, Florida.

Indoor Test Methods to Determine the Effect of Vacuum on the
Performance of a Tubular Flat Plate Collector, 1976 ASME Winter
Annual Meeting, December 5, New York, N.Y.

Energy and Environment, (In Turkish), 1976, publication of the
Turkish Naval War Academy.

Optical Phenomena Associated with Tubular Collector, in prep-
aration.

-

A Tubular Evacuated Solar Thermal Collector Utilizing a Heat
Pipe as Absorber, 18576 Rencontre Internationale de h COMPLES,
September 24, Ales, France.

Analysis and Performance of an Evacuated Tubular Collector,
1975, International Solar Energy Congress and Exposition UCLA,
July 28, Los Angeles, California.

Effect of the Grain Size on the Quadrupole Interactions in
Indium Impregnated Porus Glass Studied by Time Differential
Angular Correlations, 1975 Northeast Hyperfine Interactions
Meeting, Rutgers University, May 22, 1975, New Brunswick, New
Jersey.




[ =4
-

Fluorescence Lifetime Study of N, -dimethyl-I-amincnaphtalene-
5-sulfonyl Bovine Albumin Conjugatles, in preparation.

Hyperfine Electric Quadrupole Interactions in Some TM-Salts
Measured by Time-Differential Correiation Technigue, 1969
Trternational Conference on Radioactivity in Nuclear Spectros-
copy and Applications, Nashville, Tennessee.

Perturbed¢ Angular Correlation Studies of the Quadrupole Inter-—
accions Of Cd in Different Metallic Environments and the Elec—
fric Quadrupolie Moment ot the 247-keV State, Phys. Rev. B.8,6,
2909 (1%872).

Nuclear g-Factor of the 5/2 Kev State in Pdlo6 Nucl. Phys.
g Y

(19065} .

g-Factor Measurements on the First Excited States of PleG’

145 198 207
Pr » Hg , and Pb“" ', 1964 Congress Int. de Phys. Nucleaire,

Paris, France.

BOQKS

Experimental Mechanics, translation from German into Turkish,
Verlag Industries-Druck GMBI, Gottingen {1961).

Experimental'optics, translation from German into Turkish,
Verlag Industries~Druck GMBH, Gotiingan (1961).

Experimental Electricity, translation from German into Turkish
Verlag Tndustries—-bruck GMBH, Gottingen (1961).

AWARDS
DAAD Fellowship for 4 years, Germany, 1361-65.

Award of the University of Bamburg for Outstanding Foreign
Students, Hamburg, Germany, 1965

Anerican Nuclear Society Student Meeting Award for Outstanding
Papers. Gainesville, Florida, 1967.

Recipient of the two years CGW Fellowship Award in Physics as
a result of a nationwide competition.



PATENTS

Several Patents pending in the ficld of Solar Energy Conversicn.
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Spcial Security Nc.

Adcrecs

Telenhoné No.
Fhy=ical Data

Pla~e and Date
cf Rirth

Citizenship
Civil Status

Tanguares

University

Advanced Degree

Tovised R L

Arthur McBride Biock
143-30-5543

¢5th. Infantry Sta. P.C.B. 30918
San Juan, Puerto Kice 00929

809 - 761-92£9 (liome)
Height - 5'10"

Weight - 1 70

Health - Excellernt

80g —_767 - 0350 (Business)

Newark, N.J., Junc 26, 1938.

U.S.A. M

Married, 2 children

English (spoken, written and reading), Spanish

(spoken, reading), French (reading), German (read-
ing), Russian (re=ding-dictionary supplemenied).

Newark Academy, Fewark, N.J.; Diploma 1956

Cornell University, ithaca, N.Y.: A.B. 1961
Major: Chemirtry znd Fhysics

Rutgers - The State Urniversity, New Brunswick,
N.J.; Pn.D. 1967 - Major: Physical Chemistry-
Minor: Analytical Chemistry - Thesis: "Laser

Light Scatiering from Unifctm Spherical Particles”.

Profecssional Experience

Present -

Scientist II, Center Energy Fnviromment Res., Terrestrial
Ecology Division; Dutics: Chemical Program Development,
Instruction of Analytical Technigues to Other Members

of the Division, Maintenance and Repair of Instruments,
Adaptation of Standard Methods for Field Work, Computer-
jzed Data Managemcnt (FORTRAN; RPGII; IBM 370 Syslem);
Grant and Proposal Submission, Administraiion of Pro-
grams; 3 Laboratury Aucistants, 4 Graduate Students.
Salary: $17K - 19%.
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1E73 - 1975 Scientist I, ¥uertc Fice Nuclear Center, Terresiricl
Ecology Divisicon and Physiczl Sciences Liivision:
Dutiec: Development cf Irraéiative (Gamma Co-5C)
Analytical Technigues, Theoretical Predicticon of
Matris Isclated Iluorescence of Purines ané ryrimidines,
Developwent of Buckground kadiclogical Data for North-
wesl Puerto Rivo, Measurement of Radioectivity Back-
ground in Northwesi, Iuertc Rico, Training of Field and
Laboratory Techiiciarns for Dosimeiry and Monitoring
Technical Measurements, Devclopment oll a Pesition Paper
Concerning Chemical Duta Necessary for the Assembly of
a Trace Elements Transport Model of the Rio Espiritu
Santo Drainage Basin, Computerized Data Management

- (FORTRAN); Supervisicn: 2 i{ield technicians, no more

than 6 laboratory aides. Salary: §$22,000-15,500/year.

1968 ~ 1972 Assistant Professor, University of Puerto Rico, Rio
Piedras, Puerto Rico; Duties: Instruction of Students
at Graduate and Undergraduatie Levels, Teaching of
Physical Chemistry, Laboratory Instruction of Physical
Chemi stry, Admissions,Curriculum Committee, Grant
Proposal Developrent and Submiscion, Original Investi-

. gation in Physical Cheunistry, Publication of Scientifie
Articles in Chemical Journals, Participation in Scient-
ific Conferences and Seminars; Supervision: Between 25
and [0 undergradnate students and 5 predusic students
in research cdutics. Calary: $9,200-12,000/yecar.

1267 - 1968 Lecturer, University of Puerto Rico, Rio Piedras,
Puertc Rico; Dutics: Came es those 1968-1972: Super-
vision: About 28 undcriraduate students in instructive
duties. Salary: $3,000/year. '

1962 - 1967 Laboratory Instructor, Rutgers - The State University,
New Brunswick, N.J.; Duties: Laboratory Instruction to
Undergraduate Studenis in General Chemistry, Quantitative
Analysis and Instrumental Analysis, Student and Course
Evaluation, Problem Grading in Graduate Courses, Tutoring
of Students with Packrroond Problems:; Supervision: Bet-
ween 15 and 30 students per class {(usually 3 classes of
3 hours per week). Salary: $250-320/month.

Other Chemist, Fluid Chemical Co.,Newark, N.J.; Duties:
. Quality Control of Baich Process Manufacture of Lever
Brothers Soap Producti:, Cormetics, and Spray Acrosol
Products. (1961). Salary: $2.50/hr.



Chemizt, Analytical Developuent S=ciicn, Merck lc.,

Inc., Rahway, N.J.: Duiies: bevelepment of Lnaliyvtical
Methods for the Arlysis of Mononucleotiaes Used =g
Flavor Enhancers, Develiopment of the National Bureau

of Standards Thin layer Chromatography Identification
Procedure for Vitemin 4 Acetate, Palmitate, and Alcohol,
Development of Micre Technigues for Analysis of Carotenes.
(1963). Salary: $525.00/month.

Chemist, West Research, Johnson & Johnson Corp. East
Brunswick, N.J.; Duties: Apalysic and Development of
Analysis of Low Molecular Weight Release Agents Used
with Adhesives, Methanol in the Presence of Ethanol
Using Gas Chromatography, Routine Analysis of Iso-
propanol in Aerosol Adhesives, Calibration X-Ray Fluo-
rescent Method for the Determination of Zinc in the
Presence of Titanium Using Polarography, Determination
of Trace Elements in Uncured Silicon Rubber Samples.
(1964). BSalary: $558.00/month.

Summer job only. (Subsequent to receipt of Ph.D., of-
fered position of group leader in a Physical Chemical
Sectior Studying Ethylene Oxide Sterilization with this

company ).

Acting Head, Terrestrial Ecclogy Division, Puerto Rico
Nuclear Center, Rio Piedras, Puerlo Rico; Duties: Res-
pensible for Maintenance of Frograms On-going During
Abcence of the Head of the Division. (1973-1976, = total
of appreximately 30 weeks during this time period).
Salary: No additicnal compensztion.

Assistant Professor, Radiological Health Progrs= of
PRNC , University of Puerto Rico, Caparra Hgts., Rio
Piedras, Puerto Rico; Duties: Instruction of Course
"Environmental Radioactivity” PRNC-550, required Tor M.
Publ. Health, Radiological Health Option. (1975).
Tialary: No compensation.

Proposal Reviewer, U.S. Enviromnmental Protection Agency,
Proposal dealing with design and testing of aerobic sew-
age sludge digester using low organic solids locading and
thermophilic bacteria {(1976).

Salary: No compensation.

Referee, Scientific publications, Jour. Phys. Chem.
Salary: No compensation

Chairman - Scientific Program Committee, Caribbean
Chemical Conference IX, Dec. 8-11, 1977, Condado
Holidey Inn, San Juan, Puerto Rico.

-
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Socicl s Memversnipz: Officer Held, }Honors, Distincticons

Couligate-Palmolive Kesearc): Fellow 205L-65,

Eigma-Xi Society: Associate Member 1965: Member 1972; Councillor-
San Juan University of Pueric Ricc Club 1970-71, 197L-76€.

Association of Southeastern Bioclopistcs

International Society of Quantum Biologists

Americen Association for the Advanvement of Science.

American Chemical Society - Puerto Rico Bection Chairman 1978
‘Society of Microbiology of Puerto Rico

American Men & Women of Science

Public Conferences and lectures

.

"Laser Light Scettering”, Dept. Chem., University of Puerto Rico,
Rio Piedras, Puerto Rico, Oct. 1907. :

"Radial Dictribution of Intensity from laser and Super-Radiant
Sources"”, Div. Phys. Sci., Puerto Rico Nuclear Center, Caparra
Hgts. Sta., Rio Piedras, Puerto Rico, Feb. 1968.

"Starch - A Chemical Anzlog of Glycogen is Useful for the Serar-
ation and Purification of Glycogen Phesphorylase Present in ihe
Muscles of Crustaceans", A.C-.S. Student Affilisite Chapter, Itter-
american University, San German, Puerto Rico, Mar. 190,

"Chemical Applications of Laser”, General Seminar, Puerto Rico Nuc-
lear Center, Caparra Hgts. Stution, Rio Piedras, Puerto Rico, Nov.

1970.

"Structure Determination of Adsorption Complexes in Suspension”,
Dept. Chem., University of Puerto Rico, Rio Piedras, Puerto Rico,
Oct. 1971.

"Chemical Problems in the Generation of Electric Power Using
Nuclear Fusion Energy", A.C.S. Student Affiliate Chapter, University
of Puerto Rico, Rio Piedras, Puerto Rico, Nov. 1971.

"Preliminary Results of Delayed Luminescence Pesk Emission Measure-
ments for Gamma-Irradiated Glass Matrix Isolated DNA and DNA Analogs",

~Divi Phys. Sci.; Puerto Rico Nuclear Center, Caparra Hgts. Sta., Rio
Piedras, Puerto Rico, Mar. 1972.

e



"The Turridity Meesurementi: TIts Use in the Charzcterizasior of
Opiicaly Non-Absorbing 3icleoj.ical ené 3io-{hexmicul Sysiems’ .
School of Medicine, Rio Piedras M~dical Cenier, Rio Pizdrac,
Puerto Rico, Mar. 1973.

"Plant Growth Inhibitors”, Puerto Rico Nuclear Center, Caparra
Hgts. Sta., Rio Iiedras, Puerio Rico, Aug. 1973.

"Coord Program: Its Use in the calculation of Molecular Paramelers
in the "EHT', 'PPP' and "CNDO/2' or 'INDO' Formalisms", Dept. Chem.,
University of Puerto Rico, Rio Piedras, Pucrto Rico, Nov. 1973.

"Kadioectivity Effects in the Natural and Contaminated Environments",
Radiologicel Health Program, Puerto Rico Nuclear Center, Caparra
Hgts. Sta., Rio Piedras, Puerto Rico, May 1974.

"Ground-State Electronic Properties of Plant-Growth Regulators”,
Dept. Fhys., Mayaguez A&M University, Mayaguez, Puerto Rico,
June 197h.

"The Envirorment and Some of the Envirommental Problems of Puerto
Rico", First Union Church of San Juan, Punta las Marias, San Juan,
Puerto Rico, Apr. 1976. Caguas Baptist Church, Feb. 1977.

Meetings, Symposia and Conferences Attended

Eastern Analytical Symposium, Arerican Chemical Society, New York,
N.Y., Mar. 1956.

¥ Congreso de Quimicos latinoamerizanos, San José, Costa Rica: Feb.

1969,

Northeast Region Sub-Scction Meeting, American Chemical Society-
"Metrochem", San Juan, Puerto Rico, 1971.

IV Structure-Energy Relationships Conference, National Science
Foundation (NSF), Western-Fher Corp., San Juan, Puerto Rico, Jan. 1974,

III Congress of Pesticide Chemistry, International Union of Pure and
Applied Chemistry (IUPAC), Kemira Oy, World Health Organization (WHO);
Helsinki, Finland, July 1974.

II Quantum Biology Symposium, Dept. Naval Research (DNR) University
of Florida .- Gainesville, Uppsala University, Uppsala, Sweden; Sani-
bel Island Florida; Jan. 1975. ) :

Inter -1ab Conference on lydrology and Trace Element Transpors:

in Ecosystems, Puerto Rico Nuclear Center; Oak Ridge National Lab-
oratory (ORNL), Oak Ridge, Tcnnessee; U.S. Department of Agriculture,

-5



«

TTreLL UTVICE, . OWeta dyarology Freject, rranviin, No. Cerclina:
Savuanuh River Ecolwy Lavoratory. Suvannal Piver Plant, Univercity
.7 Seorpie, Aiken, So. Carolina: Ma}'; 147, '

V.2, Energy Researcr and Levelopment Aaministreticn (USEEDL Cer-
ference on compuier management of bic-envirormental data: Albuguer-
que, New Mexico; July, 1975,

American Chemical Society, Local section executive orientation meet-
ing: Asheville, No. Carolina; Apr., 1976.

American Chemical Society/Puerto Rico Section, lst senior techniczi
meeting (Meeting-in-Miniature); La Farguera, Lajec, Puerto Rico:
Dec., 1976.

IV Quantum Biology and Pharmacology Intermational Symposium, Rat'
Science Foundation, Nat'l Inst. Health (HEW), University of Florida,
Uppsala University; Sanibel Island > Florida; Jan., 1977.

Research Students snd Projects Supervised

Julic César Cruz Rosario (dec.); Differential refractometry using a
laser source with commercial instrumentation. (1968-1970). Chemistry.

David Tantiago Mesa; Isolation and purification of enzyme glycogen
phosphorylase-a isolited from the miscle of the blue crab (Callinec-
tes danae) jointly supervised with Dr. Fermin Sagardia, Sch. of Med.
UPR; Pu.D. {1959-1972). Biochemistry.

Narinder K. Mehta: Theoretical evaluation of light-scattering as a
probe for structure of adsorption complexes. M.Sc. (1969-1972) Physi-
cal Chemistry.

Pura A. R:f.os; Inhibition kinetics of flycogen mobilization by enzyme
£lycogen phosphorylase iscated from the muscle of the blue crab (Cal-
linectes danae) jointly supervised with Dr. Fermin Sagardia, Sch. Med.
UFR; Ph.D. (1968-1972). Biochemistry.

Félix Santos; Turbidity of upper reaches of the Rio Espiritu Santo and
Rio Sonodora Rivers, El Verde, Puerto Rico; Analysis of trace elements
in the Rio Sonodora River system. (191 -1972). Envirommental Chemistry.

Neftali Pérez Contreras; Light-scattering from a concentric sphere mo-~
del system. M.Ed. (1970-1971). Physical Chemistry.

Igna.cib J. Ocasio; Light-scattering from adsorption complekes. (1972~
1973). Chemistry. -

Daniel Lebrdn Pitre; Experimental research on natural radiation ex-
posure in Puerto Rico using thermoluminescence dosimetry. M.Sc. (Nu-
clear Engineering) (1973-1974). Nuclear Science.

Edgardo Herné.ndez; La.'boratory-invéstigation of stetistics of thermo-

Iuminescence dosimetry using calcium fluoride dysprosium-doped dosi-
meters. M.Publ.Health (1974-1975). Radiation Monitorring.

6



Rclande Mosquera Moreno: "hRejection Criieriz for Fairc of
Experimental Values of Interrated Drose Inferred from Thermc-
luminiscence Dosimetry"; M. Publ. Kealth (1974-1975).

Karl L. Prado; "A Computer Program for Calculation of Field
Dose Received by Thermoluminescence Dosimeters - TLDCALC
(FORTRAN G)"; M. Publ. Bealih (197L-197h}.

Antonio J. Gonzalez: "Population Exposure to Naturzl Radiation
in Puerto Rico"; Experimental Research; M.Sc. (Nuclear Engireer-

ing) (1_97&4975) .

Juan Estevez; "Single Electron Oxidation and Single Electron
Reduction Energies for Twisted Boat Conformations”; (1974).

Grants and Contracts

Research Corporation, 1968. "Quaternary Structure Studies of
Glycogen Phosphorylase Using Light-Scattering”; $6,500.

Westinghouse Gift Program, 1969. “Instrumental Aid for Research”;
1 Moseley X-Y Recorder.

Commonwealth of Puerto Rico; Department of Housing, 1969. "Grant
of Surplus Electronic Equipmeni"; estimated value: $10,000.

U.S. Departmert of Health, Educaticn and Welfare, 1972. "Equipment
for Modernization of Undergraduate laboratories”; Written by mermbers
of the department of chemistry, University of Puerio Rico and ad-
ministered through the department. Thysical chemistry section
written by A.McB. Block, specifying egquipment for an undergraduate
experiment in photo-chemistry, estimated amount: $5,000.

Puerto Rico Water Resources Authority, 1973-1975. "Environmental
Data for the Environmental Report in Support of Location of Thermo-
nuclear Power Generation Facilities in Barrio Islote, Arecibo,
Puerto Rico"; Contract awarded to Puerto Rico Nuclear Center,
Principal administrator: Dr. Frank G. Iowman, responsible agent;
Suuv-director: Dr. Michael Cancy, negotiating agent; Research co-
ordinator: Dr. James D. Parrish, liaison sgent with contractors;
Nirector of Terrestrial Ecology Studies: Dr. Richard G. Clements,
principal investigator; Head of Radiological Background and Inform-
ation Studies: Dr. Arthur McB. Block, co-principal investigator.
Radiological-information for U.S. Atomic Energy Commission Docket
#50-376. Reporting in most cases was through Dr. Clements, though
on a number of occa: ions, direct communication with Dr. Parrish, or
with a contracting agent representative was requested. Contract
duration: Nov. 1973 - June 1975. Total budget (estimated): Salaries
(including overhead and fringe benefits) $90,000; Equipment, material
and supplies $20,000. (Budgetary data reflects estimates, not com-
mitted funds, and applies only to the radiological section).

T



T~7r2icned Avotracts

"Arngular Calibretion of Laser Scettering Fhotometers Usi
Morodisperse Polystyrene - Waler tucpencions”, A.MC.B. Rlock,
1. Pobias and A. Grimmison, Troc. X% Cong. latincamer., San
José, Costa Rica (1969).

"Erfects of Surface-Sorbed Ermilsifier on lirh* Scattered Ty
Polystyrene-Water Sols", N.K. Mehta, A. Grimicor and £ McE. Block,
Fastern Subsection Regional Meeting, Amer. Chem. Soc. (Metrochem},
San Juan, Puerto Rico (1971).

"purification and Properties of Glycogen Fhosphorylase-A Jrolated
from the Muscles of Blue Crabs (Czllinectes danae)’, D. Santizgo,
P.A. Rios de Santiago, A. McB. Block and F. Sagardia ibid.

"Light-Scattering Measurements on the Tryjpsin/Silica Acdsorption
Complex", A.McB. Block, A. Grimison, F. Santcs and N.K. Mehta,
Proc. XI Cong. Latinoamer., Santiago de Chile (1972).

"Cinetica de la Prlimerizacidn de Glucosa a Glucogeno con Agrente
Catalitico de Fosforilasa de Gluctoiieno Aislado de los Musculos
del Cangrejo Azul [Callinectcs danae)”, A.McB. Black, D. Santiago,
P.A. Rios de Santiagc and F. Sarardia, ibid.

"Turticle Size Distribution of ‘ariiculale Xaiter in the Rio
Sonadora River of El Verde Rain Forcet”, AMel. Block and R.G.
Clcments, Yerrvririal Feeoloiy Fro rizs, PLerio ileo Nuclear Center,
Ann. Hep'i. U.C. Atoric Bneryy Cemmivoden ' -h500 (1972).

"JTonization Potuntials of Aryl Subsctituted N-i-*utyl Lenzoemides”,
A. McB. Block, R. Tsai and G.M. Rubottom, IV Siraciure - Enerty
Relationships Conference, National Science Foundation and Weslern-
Fher, San Juan, Puerto Rico (1974).

"Molecular Orbital Calculatiovns for the Alpha, Beta, Gamma (Lindane),
and Duvlta Iscmers of 1,2,3,4,5, (-lexachlorocyclohexane (BHC)", A.
McB. Block and L.W. Newland, inviied communication, International
Union of Pure and Applied Chemisiry (JUPAC) Conference on Pesticides
IIT, Belsinki, Finlund (197h)-

"ot ucture - Activity Correlations for Phenoxyacetic Acids and
Tndole-acetic Acids Used for Plant - Growth Rerulation", A.McB.
Block and R.G. Clements, Intcrnational Symposium on Quantum Bioloyy
and Pharmacology, Sanibel Island, Florida (1975).

"some Observations on Pesticide Usces in Pucrto Rico and Other
Tropical Areas: A Research Prospectus for Pesticide Teehnolory',
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"The Envirommenzel lmpect of 2iciocricully Imporiant Fissior/Fusior
Produced kacionuclides on e Smel’ Loczlity on the Nortr “oes-. of Puertce
Rico”, A.Mz2B. Block, F. Santos rnd M.A. Grioble. First Sr. leck.
Meeting, Awerican Chemical Socievy, Fuerto Rico Section, Dec. 9-12,

1976, La Ferguere, Lejas, Puerto Rico.,

"Survey of the Elemental Burden of Benthic Orgenisms ir the Rio =s-
piritu Santo River Estuary”, A.McE, Block, F.A. Santcs, K.G. Clements
and W. Bhajan, IX Ceribbean Chemical Conference, San .Juan, Puerto Rico,

Dec. 8-11, 2977,

"Thioether Analogs of Plant Auxin (Indole-3-Acetic Acid)", A.McB. Block
and F. Santos. IX Caribbean Chemicsl Conference, San Juan, Puerto
Rico, Dec. 8-11, 1977.
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Publications

A .McB. Block, "Dispersion no linear de luz de laser en solucio-
nes”, Rev. Col. Quim. Puerto Rico 28, 10 (1969).

A.McB. Block, "Use of a 6,328 & scondary source in differential
refractometry"”, Appl. Optics 10, 207 (1971).

" N.K. Mehta, A. Grimison and A.McB. Block, "Effects of dispersing

agents on ‘t:he angular dependence of hght scattered from polys-
tyrene spere/water sols", Appl. Opties 10, 2031 (1971).

G Stevenson, M. Coldn, J.G. Concepc:.on—ca.rcm. and A.McB. Block,
"The cyclooctatrieneyne anion radical", J. Amer. Chem. Soc. 9%,

2283 (1974).

D. Santiago, P.A. Rfos de Santiago, A.McB. Block and F. Sagardia,
Purification and properties of glycogen phosphorylase a from the
muscles of blue crab (Callinectes danae)", Arch. Biochem. Biophys.
163, 679 (1974).

P.A. Rios de Santiago, D. Santiago, A.McB. Block and F. Sagardis,
"Kinetics of inhibition of glycogen phosphorylase a isolated
from the muscle of blue crab (Callincctes danae)", Arch. Riochem.
Biophys. 163, 688 (197h4).

A McB. Block, R.G. Clements and J.D, Parrish, "Background radio-
logical chara.cterlstlcs (for Puerto Rico)", Puerto Rico Water
Resources Authority Envirommental Report for North Coast Nuclear
Power Plant #1 (NORCO-1), USAEC Docket #50- 376 2.8 (1974).

A.McB. Block and R.G. Clements, "Preoperationslmonitoring program
for NORCO-1 power plant", Puerto Rico Water Resources Authority
Envirommental Report for North Coast Nuclear Power Plant #1
(NORCO-1), USAEC Docket #50-376, 6.3 (197h4).

A.McB. Block, R.G. Clements, J.D. Parrish and X. Pedersen, "Off-
site radiological monitoring program (for NORCO-1 power plant)”,
Puerto Rico Water Resources Authority Envirommental Report for
North Coast Nuclear Power Plant #1 (NORCO-l), USAEC Docket #50-
376, 11.6 (197h4). -
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G.Kk. Stevenson, M. Coldn, 1. Ocasio, J.G. Concepcidn-Garcia
and f.McB. Block, "Electron disiribulion in some 1,2-disubstituted
cycluoctatetraenc anion radicals and dianions", J. Phys. Chem. 79,

196¢ (1975).

A.McB. Block, R.C. Clements, L.I. Rosa, F, Santos, M.D. Banus, E.
Hernandez, K. Mosquer and K.L. Prado, "Thermoluminescence dosi-
metry in northwest Puerto Rico"”, USERDA Tech. Publ. PRNC-191

(1975).

G.R. Stevenson, A.E. Alegria and A.McB. Block, "Equilibrium
studies by electron spin resonance XIII. The relationship between
charge density and ion peir dissociation determined by the use of
g values", J. Amer. Chem. Soc. 97, u859 (1975).

A.McB. Block and R.G. Clements, "Structure-activity correlations
for phenoxyacetic acids and indoleacetic acids used for plant
-growth regulation”, Int. J. Quantum Chem. QBS 2, 197 (1975).

A .McB. Block and L.W. Newland, ".Molecular orbital calculatiors

for 1,2,3, k4,5, 6-hexachlorocyclohexanes", in "Pesticides", P.
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