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According 1o the CDC, the prevalence of obesity and overweight in

adalescents and adults has increased over the last 20 years. In 2011,
35.7% of adults in the United States were considered obese.” More than 3
out of 4 Hispanics in the U.S are considered overweight and obese,” with
39.1% considered obese’. Addificnally, higher rates of obesity-related
conditions, \mumimmmm-ammmm
community. These obesity-related conditions represent preventable

causes of morbidity and mortality within the Hispanic community.

In response 1o the prevalence of abesity and retated conditions, the Rural
Women's Heallh Project (RWHP), in partnership with the Lake County
Community Health Worker Program (LCCHWP), implemanted the A Mi
Aleance [Within My Reach] Program. The program was developed o
highlight the importance of achieving and maintaining a healthy waight
and reducing risk factors associated with chronic disease,

b lnuuu the educational awareness of the importance of achieving and

maintaining 2 healthy weight among Hispanics around Lake County.

Objectives:

1. Toincrease the Mispanic community’s health literacy about healthy
weight and its benefits 1o reducing chronic disease.

2.To link community members 1o health and well-being services to rupport
their healthy weight goals.

3. To promate “achievable action-steps™ to achieving/maintaining 3 healthy
weight.

The Rural Wemen's Health Project developed and implemented a promotar de
salud {Lay-health worker] program 1o educate members, thiough
one-on-one “arientaciones” sessions, on ohetity-related topics. The program
was conducted 34 8 short-term campaign, lasting three manths.

Fifteen promotores de salud (male and female Hispanic community members),
identified by LOCHWP, were capacitated in three worksheps. Each month,
fallowing their training, the promotores met one-on-one with members of their
community 1o provide . The materials developed for the A Mi Alcance
program included interactive popular education tocls and mmmlu relevant
materials beneficial for a broad spectrum of Hispanics. In addition, during each
interaction, the promotores offered community members a Resource Guide of
clinics and heslthy-living facilities to link them to wellbeing resources within
their community
The campaign topics:

1. Self-evaluation of weight

2. “Achievable action steps” to improve nutrition & a healthy weight
3. Chronic disease warning signs & health screenings.

The RWHP acknoveiedge Alba Stone, Pramotor Coordinatar, and the A A Alcance
Promotores de Solud for their contributions to this program. This program was.
made passible with by the Office of Minarity Health - Florida Dept. of Health
and the Flarida Pramotor Initiative.
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Over the course of the three manth campaign, 15 pramatares conducted one-on-one
education sessions with 684 members of their communities. The demographics below
illustrate the diverse group of Hispanics that were reached .

Coenery of Dogn

Data collected reflects the achievement of from this short-term, healthy weight

program
awareness campaign. Overall, 96% of participants reported leaming new concepls (ie. reading a
nutrition label) and new skills (i.e. seif-evaluating their weight). The focus on “achievable action
steps” resulted in 84% of participants fram Menth One of outreach, committed 1o implementing at
least one specific healthy weight action step. In Month Two outreach, §9% identified at least one
“achievable aclion slep’ 1o improve their diet and reduce risks associatled with unhealthy weight.
Additionally, 97% of participants. received Resource Guides enhancing aclion sleps to achieving or
maintaining a healthy weight.

Noteworthy, is that A Mi Alcance was eflective in raising health awareness throughout a diverse

group of Hispanic community members. Parlicipants represented a broad-range of countries of

origin, educational backgrounds, insurance status and years of residency (See Table 1). Sixty-thiee

Mdmmuhmmﬂwunmgnmun\nnm representing a population with
ntial challenges to accessing preventive health services.

For The Community: For LHW/CHW Programs:

+Promotes behavier change thraugh “Replicable for reaching broad spectrum of

“achievable action steps”
“Increases health literacy
“Provides guidelines of recommendations,
particularly valuable to those without
insurance and limited access 1o prevention
services.

Hispanic participants

“impacts a significant number of
participants in a limited timeframe
“Cost-effective dispersion of health
rmiessages through promotor outreach
*Reduces challenges of promotor retention

{due to the three-month timeframe)
~Effective in reenergizing existing LHW/
CHW programs

*Engages participants with culturally-relevant
materials and interactive educational
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Font/type/text

6 ¢ What is design?... It's where you stand with a
foot in two worlds—the world of technology and
the world of people and human purposes—and
you try to bring the two together.” - Mitchell Kapor

m Attention-getting?
m How many different fonts?
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] Helvetica

. S I Ze http://www.personal.psu.edu/drs18/postershow/

n Serlf VS Sans_serlf Aligned left Justified
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] A||gn ment for justifying the text in avoid, though some
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Color

* Purpose &
nlacement

* How many?
 Consistent

* Yellow

Source: http://niki.zone/design/color-theory-for-designers-part-1/
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Color

“In nature, light creates the colour. In
the picture, colour creates the light.” -
Hans Hofmann

“In nature, light creates the colour. In

the picture, colour creates the light.” -
Hans Hofmann
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The status of Tennessee foster parent training and support including fostering children with Neonatal Abstinence
Syndrome (NAS), and the relationships of foster parents’ perceived abilities and motivations with likelihood to
continue fostering

PURPOSE

. To understand the current status of foster parent
training and support in the state of Tennessee,
and how the current training and support related
to the perceived abilities, motivations, and
preparedness to foster

. To focus on the training and support for those
who foster children with NAS and how that
training and support relate to the perceived
abilities, motivations, and preparedness to foster

METHODS

Survey

Validity: Expert quantitative review, Expert YCF
panel, PhD survey think tank

Reliability (Foster parent pretest)

Descriptive statistics & Crosstabulations

Correlational analysis, regression analysis, and
Pearson’s chi square statistic test

DEMOGRAPHICS OF PARTICIPANTS

Frequency | Percent
Gender
Male 27 82.7%
Female 129 17.3%
Race
White 144 88.9%
Black or African 14 8.6%
American
American Indian or 2 1.2%
Alaska Native
Other 2 1.2%
Region
West 22 13.9%
Middle 57 36.1%
East 79 50%
Whatis NAS?

High-pitched crying (‘\ Sleep problems
.
Seizures { Sneezing

Temperature Instability (5 ?) Feeding Difficulties
[— Tremors

What is the state of foster parent training in
the three major regions of Tennessee?

Above 80% Trained:

« FirstAid and CPR

* Medication administration

+ Cultural awareness

« Working with the birth parents and visitation

« Working with the education system

= Parenting sexually abused children

Below 25.6% of Foster Parents Trained In:
Sudden Infant Death Syndrome (SIDS)
Shaken Baby Syndrome

Medically fragile children
« NAS
Soothing strategies for infants with NAS

Symptoms of NAS
Children with disabilities

Parenting a youth offender

Kinship placement

Therapeutic foster training

Whatis the current state of support offered by
agencies or other sources to foster parents in
the three major regions of Tennessee?

Agency Support:

« Highest: returned phone calls/ texts/emails
(77.4%, n = 127) and additional/refresher
trainings (76.8%, n = 126)

« Least: equipment, crisis management support,
and agency-formed support groups.

« Less than a third reported having support in
the form of respite care

What are the foster parents’ motivations to
foster children in Tennessee?
» Highest motivation: wanting to make a
difference and wanting to give back

» One respondentin East Tennessee: extra
income

» One-fifth (n = 34): infertility issues

, PhD, CFLE

Results

Whatis the current state of training in
Tennessee (types, sources, and amounts)
related to NAS?

Table 8. Frequencies and Percentages of Foster Parent NAS (N = 75)

Type of NAS Training Percent | Frequenc:
NAS soothing strategies 153% | n=34
NAS Withdrawal symptoms 44% n=33
NAS medical score sheet 12% n=9
NAS Daily infant care 373% [n=28
Effects of drug and alcohol abuse on infants 413% [n=31
Maternal drug abuse 24% n=18
Community resources 16% n=12
Parental self-care 9.3% n=7
Parental stress management 133% |n=10
Impact on other children in the home 133% |n=10
Other 2.7% n=2
1 was not trained 453% [n=34

Source of NAS Training

Lowest source: doctor or nursing staff
18.7% (n = 14)

Hospital additionally low source, 21.3% (n =
16)

Foster parent agency: 20% (n = 15)
Among parents who care for children with
NAS, to what extent do they feel the training
they received was adequate to meet their
needs?

50.0% 46.6%

45.0% s
40.0%
35.0%

2 300%

£ 25.0%
& J00% 17.8%  178%
15.0%
10.0% 82% 6.8%
5.0% m 27%
0.0% —
Swongly  disagree Neitheragree  Agree  Strongly  Ididnot

disagree nor disagree agree receive
training

Figure 4. Distribution of Responses on: “The NAS training I received from my agency
was adequate to meet my needs.”
Is there a relationship between training (or
lack of it) and foster parents’ likelihood to
continue fostering?
« Crosstabulations generated with Pearson’s chi
square statistic test to determine relationship,
no relationship at the 0.05 alpha level

Are there relationships between parents’
training, gender, age, region, and likelihood to
continue fostering?
« Regression results indicate that the model
of four predictors, age, gender, East, and
West did not significantly predict likelihood
to continue fostering R2 = .002, R2 adj = -
.025, F(4, 144) = .087, p > .05.

Elizabeth is a recent PhD Candidate of ELPH, YCF, TTU and would like to thank her Co-Chairs Dr. Jane Baker and Dr. George Chitiyo.

Discussion

Marcellus (2008) has been the leading
researcher on foster parent training in NAS. The
programs and training developed by Marcellus
(2000) differed from Tennessee foster parent
training, as her programs and research were
Canadian where different laws and regulations
exist. It is noteworthy that Canada’s initiation of
required training for foster parents who care for
infants with NAS resulted from a case of Shaken
Baby Syndrome (Marcellus, 2000). Is
Tennessee waiting for a case of shaken baby
syndrome before beginning mandatory training in
NAS and a focus on infant well-being?

Additionally, it was surprising that West
Tennessee had the highest rates of NAS training,
yet, East Tennessee and Middle Tennessee has
a higher birth rate of NAS infants (Bauer & Li,
2013) and their training in NAS is lower. Why is it
that West Tennessee training rates were higher?
Perhaps, an answer to the question could lie
within the data that was gathered regarding who
(what agencies or organizations) were training
foster parents to care for infants with NAS.

Could it be that agencies were assuming that
hospitals, nurses, and doctors were training
parents on an individual level and vice versa—
the doctors, nurses, and hospitals assumed
agencies were training parents?

Further Research

For future research, it is suggested that this study be
completed in other states to compare the status of
foster care training (especially in the area of NAS) across
states. Additionally, because of the different
interpretations that states make regarding the Foster
Care Independence Act of 1999, it would be wise to
investigate other states’ practices to comprehensively
define foster parent training and support.

An in-depth program evaluation of Canada’s Safe Baby
program is recommended to fully understand the
content, delivery methods, and success rates of the
program.

References
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Nuclear energy

Nuclear power is the u@e ? nuclear PeJctions
that release nuclear en to generate heat,
which most frequently is then used in steam

"tu"nes to produce electricity in a nuclear
powa@r plant. The term includes nuclear fission

andjhuclear fusion and are both nuclear
¥cesses by which atoms are altered to

create energy.

Figure 1 Cambodia first nuclear pla

A lot of scientist have been proposed the
nuclear energy as an answer to the need for
a clean energy source as opposed to CO2
producing plants. However, this non-
renewable energy is not a clean source as
many claim and its effects on the
environment pose serious concerns that
need to be considered, especially before the
decision to build additional nuclear power
plants is made.

Figure 2 DNA modified by
nuclear radiation.

NUCLEAR ENERGY  rwe

Environmental issues

CARBON DIOXIDE \/
Despite the fact that nuclear power plants do
not emit carbon dioxide during operation, they
release a high amount of CO, in activities
related to building and running the plants. Also
the process of mining uranium releases high
amounts of carbon dioxide into the environment
polluting the air. Finally, the transport of
radioactive waste also causes carbon dioxide
emissions.

Carbon Emissions from
Nuclear Energy

Construction
Operations

Raw Material Handling
Waste Disposal
De-Commissioning

Figure 3 Carbon dioxide emissions

COOLING WATER SYSTEM

Cooling systems are used to keep nuclear power
plants from overheating. Consequently, there are
two main environmental problems associated with
nuclear power plant cooling systems. The first
one is that: Fish are inadvertently captured in the
cooling system intake and killed because the
water is pulled from an ocean or a river source.
The second is the water that is returned is
approximately 25 degrees warmer than the water
was originally causing the death of some species
of fish and plant life.

CAN YOU BELIEVE
THEY RE STILL LEAKING
RADIOACTIVE WATER
INTO THE OCEAN?

Figure 4 Radioactive sea

ISAS ER DESTRUCTION DEATH.

LOW LEVEL RADIATION

Several scientific studies have shown that the
people who live close to nuclear power plants
are subjected to cancer due to the constant
emission of low level radiations into the
environment. The exposition to low level
radiations as demonstrated, contribute not
only into damaging the DNA but also cause to
plants, wildlife, and ozone layer several
problems leading to their degradation. Many
researches are conducted by different
universities to determine the magnitude of
effects caused by low levels of radiation to the
environment.

Potential solution

There are several ways that the issues
involving Nuclear Power can be solved:

+ Investing more on renewable energy
such as wind power, solar power, tidal
power etc.

+ In order to limit the effects outside of the
nuclear power plant, citizens in the area
would be given safety classes to prepare
for any disaster.

The use of a new method for recycling
the radioactive waste since the average
cost of disposing of it has been

Senc estimated at $92 billion.

Educate the new generation of dangers

arising from nuclear power both on

human beings and the environment to
limit its spread in the future.

Low-Rate Low-Dose Exposures Protected Young
Adults and Populations of All Ages:

Cancers  cancers

Cancers

Leukemia

Chernobyl Accident
Recovery Workers

Background States

Leukemia

USA, Residents of High
British Medical
Radiologists after
1955-1979

Conclusion

4 T
The Nuclear Discourse It has been ’
topic of discussion for years. Many claim

RR < 0.85 cannot be due to healthy worker effect
(Sponsler and Cameron, 2005; Scott and Di Palma, 2006)

Figure 5 Low-level radiation effects

NUCLEAR PLANT DISASTERS
The Chernobyl disaster was the worst nuclear
power plant accident in history in terms of cost
and casualties. It is one of only two classified 45
as a level 7 events (the maximum ’
\?ssification) on the International Nuclear
vent Scale, the other being the Fukushima
m ar disaster in Japan in 2011. :)
not as great a ar plants or coal-
burning power plants.

ther parts of Europe. Also lakes References
and rivers have been contaminated Causing -
the death of many kind of fish and the
extinction of some species.
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- Examining Kinetics of Kallikrein-8 Inhibition via Alpha-1 Antitrypsin:
Implications for Ovarian Cancer

Introduction

Ovarian cancer is the deadliest form of gynecological cancer, being
termed the “Silent Killer” for its reputation of a lack of symptoms leading
to a diagnosis that is usually far too late.l"]

b Only 15% of ovarian cancer is diagnosed before it progresses to a
more advanced stage. [1]

* Current methods for diagnosis include CA-125 test and
ultrasounds.[2]

® Abetter diagnosis method is needed.

* Observing the kinetics of kallikrein-8 may bring about a more efficient
way of diagnosis.

® Kallikreins are trypsin-like serine proteases shown to be
overexpressed in ovarian cancer. [°]

b Alpha-1 antitrypsin (A1AT) is a proposed inhibitor of kallikrein-8
(KLK8). 561

* Acombinatorial enzyme analysis with KLK8, A1AT, and substrate
$2266 will be performed in order to explore the kinetics.

* Michaelis-Menten kinetics will be applied to analyze the results.

Survival Rate and Diagnosis for Varied Stages of

Ovarian Cancexn
(2002-2008)

. % of Total
Stage at Diagnosis SisarRetative ‘{’Vnmen
2 & SurvivalRate |
Localized
(cancer islimited to organ from which it 91.5% 15%
originated)
Regional
(cancer has spread to nearby lymph 71.9% 17%
nodes or organsand fissue)
Distant
(cancer has spreadto distant organs 26.9% 61%
or lymph nodes)
Unstaged
(not enough information to identify a 22% 7%
stage)
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Experimental Method (Anticipated)

* A 96-well plate will be use to perform the serial dilution.

* The wells will contain a varying amount of KLK8, A1AT,
and S2266 (substrate) with the substrate concentration
being at least 1000-fold higher than that for the enzyme.

Physical
System

* Plate will be placed in a Titertek Multiskan Plus MK I
(type 3 14) microtiter plate spectrophotometer.

+ Absorbance will be read at 405 nm.

* Readings will be taken every 30 seconds for 10 minutes.

Obtainment
of Data

* Data obtained will be transferred into Microsoft Excel.
Transfer of

Data

» Data will be analyzed using Michaelis-Menten kinetics.

» Lineweaver-Burk Plots will be used to determine Km, the
Michaelis-Menten constant, and Vmax, the max rate of
production.

Kallikrein-8 "

Trypsin-like serine protease

Plays important roles in inflammation

Alpha-1 Antitrypsin 1

Michaelis-Menten Kinetics

No Inhibition®
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Competitive Inhibition® vi TohibHe
k_y
E+S‘;—,ES—>E+P B Vimax
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I i
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versus Vi for each casel]

Non-Competitive Inhibition °

Noncompetitive  Competitive
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Inhibition
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I
I
ESI
Mixed Inhibition®

k, ks
E+SSES—>E+P

+ +
1 1 R S

g Km
I M Lineweaver-Burk Plot for each casel!
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Conclusion

The kinetics of kallikrein-8 inhibition via alpha-1 antitrypsin are
being explored in hopes of producing a better method of
diagnosing ovarian cancer.

A better method is needed due to the low diagnosis rate and
the low accuracy in current diagnosis methods.

p) Through this experiment the type of inhibition (if any)
observed with KLK8 and A1AT will be determined.

* Lineweaver-Burk plots will be constructed and analyzed in
order to determine Km and Vmax which will tell us the
strength of A1AT as an inhibitor of KLKS8.

 IfA1ATis a strong inhibitor of KLK8, it may put us a step
closer in finding a better diagnosis for ovarian cancer.
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Introduction: Since the start of the Industrial
Revolution carbon dioxide (CO,) has been emitted to
the atmosphere at an exponentially increasing rate.
CO, emissions now account for about 82% of all the
green house gases emitted by humans. These annual
emissions equate to about 30 billion tons of CO,. This
research focuses on the portion that cement contributes
to the annual CO, emissions, which equates to about
7% or 2.1 billion tons of CO,. The goal is to provide an
alternative cement that utilizes the CO, generated
rather than releasing it to the atmosphere. Making such
a technology possible could help reduce carbon
emissions and potentially produce a carbon neutral
cement.

The following process is proposed:
Ca(cO;) I
A

limestone

Ca0 o H,0 ~— CalOH), Hr €O, ca(cO,) o HO

quicklime slaked lime Alternative

Cement
This study seeks to accelerate the carbonation
reaction of Ca(OH), by utilizing the supercritical
state of CO,. The experimental parameters included
different brands of Ca(OH), (Acros and Fischer),
various temperatures in the supercritical state, 32,
36, and 40°C; various pressures at which Ca(OH),
pellets were hydraulically pressed, 5K, 15K, and
25K PSI; and various masses of the pellets, 2g, 49,
and 6g. The effect of these parameters on the
CaCOj,, was observed.

1080-1100 PSI

z

|

Methods:

1. The Ca(OH), powder was hydraulically pressed
using the desired pressures and masses to form
pellets.

Direct Carbonation of Ca(OH)

and

2. The reactor vessel (pictured below left) was
placed in a heated water bath. The pellets were
then placed in the reactor vessel, and the vessel
was filled with liquid CO, and simultaneously
purged of air.

3. The temperature of the water was heated to the »

desired temperature which would in turn raise the

temperature of the liquid CO, within the reactor to
over the supercritical temperature (31.1° C).

This in turn raised the pressure to over the w
supercritical pressure (1071 PSI). =
4. These conditions were maintained for the ”

duration of the reaction, 2 hours.

5. After 2 hours, the vessel was purged and the N
carbonate samples collected.

6. The samples were dried and analysis was
conducted on the dried CaCO, samples.

Results:

5K Press @ 32C 15k press @ 32¢

sty 39

These plots summarize trials

© conducted using Ca(OH), brands

- Acros (blue) and Fischer (red). The y-

axis is the weight percent conversion

N . of Ca(OH), to CaCOj and the x-axis is

. the mass of the Ca(OH), in the pellet.
All the pellets were reacted at 32°C

. and the pellets were pressed at 5K,
15K, and 25K PSI

sty g5

Sk press @ 36C 15k press @ 36C

25k press @ 36C

These plots summarize trials
conducted using Ca(OH), brands
Acros (blue) and Fischer (red). The y-
axis is the weight percent conversion
of Ca(OH), to CaCO; and the x-axis is

. the mass of the Ca(OH), in the pellet

All the pellets were reacted at 36°C

. . and the pellets were pressed at 5K,

15K, and 25K PSI.

1.000005,

Sk press @ 40C

25k press @ 40C

15k press @ 40C

These plots summarize trials
conducted using Ca(OH), brands
Acros (blue) and Fischer (red). The y-
axis is the weight percent conversion
of Ca(OH), to CaCO; and the x-axis is
the mass of the Ca(OH), in the pellet.
All the pellets were reacted at 40°C
and the pellets were pressed at 5K,
15K, and 25K PSI.

Results continued: X-ray Diffraction (XRD) and
Thermogravimetric Analysis (TGA)

1 daaian
- I [ I L :
- | | I L

1.00+005,

5001004

0.00:000,

2anets (seg)

Pt s Ca O W 0107087,

2anetn (se0)

TGA: Acros vs. Fischer Carbonate

Using Supercritical CO,

, gepartment of Chemical Engineering

Results continued: Scanning Electron Microscopy
(SEM) and Multivariate Regression of Data

SEM images of the Acros (left) and Fischer (right) carbonate products
show that the Acros carbonate formed much smaller and distinctly
defined CaCO, particles than the Fischer carbonate, which formed a
more non distinct “cohesive” looking mass.

Source LogWorth PValue
Brand 19.357 0.00000
P 12.544 0.00000
m 9.092 - 0.00000
P*d 3.438 [mmjm H 0.00037
d 0.951 1 0.11191

% Conversion Actual

60 0 100
% Conversion Predicted RMSE=2.3963 RSq=0.96
PValue<.0001

70 80 9

The multivariate regression correlated the reaction extent the
experimental variables. Brand, pressing pressure, mass and the cross-
product of pressure and density were found to be the most significant
factors. The black dots are the corresponding points of the actual and
predicted conversions. The red line is the linear regression of the actual
and predicted conversions with its 95% confidence interval.

Discussion and Conclusion: The temperatures
observed in this study did not provide a significant
affect on the carbonation result. This work
confirms that the brand of the Ca(OH),, the
pressure at which the pelletis pressed, and the
mass of the pellet have the most significant affect
on the microstructure of the carbonation product
and extent of reaction. This research concludes
that rapid carbonation is achievable and viable on
the experimental scale. More comprehensive
studies as well as a completed heat and material
balance and economic feasibility study are
ongoing.

References: Vance, K., et al. “Direct Carbonation of Ca(OH)2
Using Liquid and Supercritical CO2: Implications for Carbon-
Neutral Cementation.” Industrial & Engineering Chemistry
Research, vol. 54, no. 36, 26 Aug. 2015, pp. 8908-8918.,
doi:10.1021/acs.iecr.5b02356.
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Characterizing the Flammability of

Cardboard Using a Cone Calorimeter

The importance of cardboard
in large warehouse fires

The pofential for a large fire i & warehouse is high because of dense
packing, large amounts of hazardous materials such as papers
and plastics, and the presence of flammable packaging materials.

In storage applications, it i important to classify the buming of card-
board because it provides a source of flaming combustion and is
usually the first item to ignite and sustain flame spread.

A dimensionless parameter:

P

The B-number approach

The B-number is uselul in ranking the hazard leved of & fuel since i
depends on the ratio of energy available Trom the fusl to the
energy required to gasify the Peel A higher B-number signifies a
ful with mose net energy (more hazardows). This equations shows
the B-nurmbeer in an expression for the mass 058 rabe [4).

mf = h In{1 + B}
Cg

The heat transfer coefficient (k) is defined here as a convective heat
transfer coefficient by wsing the Mussalt number for a8 comective
furbudent boundary layer on a vertical plate [2]. The Prandil number
is defined as Pr = ay/i,
ey = (pgog /) Nu Nu=013{Gr - Pr)*/?
Rearranging for B, we can use the mass loss rates obiained from
the cone calonmeter to determine the B-number experimentally.

. il
B=em| ———— F 3,
" (q;.,a,;';,,} 0.15(Gr - mw)

B - Mass framnfer svmber (-] ﬁﬁ - Masx buraviag rate (ko)
Ly - Specific heat aor (R kg-K) Tp - Pyredvais lemerh (ml

R = Neay transfer coglT (Wm'-K) oy - Thewrmal affiesiviny aiw fmsl
G - Grachel wrmder () g - Dansiry o (Rgdur')

Experimental setup for studying

cardboard flame spread

4 beests were performed in which 5 cm x 20 cm samples of cardboard
werre ignited across the base in the cone calorimeter. The sample size
wias chasen as a fall strip since vertical flame spread is the primary
focus of this study, The corrugated cardboard used in these lests s
identical lo lhe type thal is used lo store commodities

4 Predicting flame heights usin

the B-number from experiments

To predict fiame helght &s a function of tme, e following equatons [1]
were used ileratively to first find the length of the pyrolysis front ;)
and then the urbulent lame height (£p) by using the averaged B-
numers found experimentally from the small-scale lame spread lesls

41 - 1.25[»_.-’15;‘-”') |[

-

b
- Jie-1a

P gl
l:iy o ! F-J'Tp.pkﬂ[llg - Tl

o = "f = 0.64(r/B) 2P
Ip

ay - Kartows fived and gas prop. (-) ¥ - Nidelianterrie paranieter /-
e - e oot of fuelibdg-K) ¢ - T (2]

ko - Pl comed of e (Wom-K) Ty - Gowification temperainre (K}
e = Dy of el (R o'} Ty - Flire hetolir fmsd

Worcester Polytechnic Institute’

University of California, San Diego®

5 Results from a simple model to
predict flame heights

The average B-number for the 4 cardboard tests (CB1-CB4) was

found 1o be 1.82 and was used 1o calculale predicled fame heights

Fmiy b vericel frmg aepet mupreTerdy
e i b e oot

]
T Eregy TR .,

- B rmai
T s ol Wik
w4 kF A
m m 11 47 W
B a8 3 1M
o m 13 18 am

The simple model shows good agreement with both the small-
scale (centimeters) and large-scale (meters) experimental flame
heights |3] by using the average B-numbers thal were determined
experimentally from e small.scale lests in the cone calorimeles

6 Conclusion and future work on
the flame spread model

Amethod for experimentally determining the B-number using a
cone calormeler i order to rank the fire hazard of a material has
been shown, and & model for predicting vertical lame spread &long
cardboard has been presenied

T uge the model in sforage applications, scaling analyses will be
perfomed to relate this research to intermediate commaodity test
burne performed by Michasl Gollner. Additional fusls will be tested to
mgsess the fammability and hazard renking across a range of fusls.

Relerences:

|1 K Ansenala ad M Sbolko. Flame: speead over combustibibs asfics o lansias o spibens
Pari |- Fucess fuel and beat fis. Combisiion Scimee and Technclogy, Jan [40%

|Z] D Dirysdale. As Imwedecoon s Fee Dynamucs. Wiley, Chichesmer, New Yook, 1959

13] 1. Gooligeveaned ad k. LeBlane. B e code fight? Mevw widshonss e sl sxpefisnie. Presssialion
D Warld Safuty Confirmce & Fxpodtion, lune 200E

[#] 1 Omireiera Fundsmestals of Fiee Phamamens. Wiley, Chichosier, 2006
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Gone with the mind: Thought based meditation and its implications to attention strategies
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j . Introduction —7

] l v J . v K ' + Positive Affect
i ) : * Deautomatized state
Enhanced awareness
Intuitive perceiving
+ Silently reflecting

* Habitual responding reduced 4 4 : N

« Cognitive contral : - Preservative
*» Conflict monitoring e y 3

* Proactive control 4 b Behavior

* Reduction in arousal
* Effortless concentration
True perception of reality
High absarption
Reduction in errors
Strong Decision making
Blissful state
* Happy and pleasant state of mind

Assist in linking | Helps in planning &
memories to controlling future
sensation actions

Sense of continuity of ~ Maintenance
Experience . of awareness

http://bksparc.in/posters/Poster_Kan_NIAS-1.jpg
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T oIl TiO,/CdS Photocatalytic Degradation of Carbamazepine

Sl

Introduction Results Conclusions
Pharmaceuticals and personal care products . 3
(PPCPs) cannot be degraded by traditional methods Dual Semiconductor Brief Summary

» Electrons migrate to CB of TiO, (lower than CdS
CB)

» Holes migrate to VB of CdS (higher than TiO, VB)

> Creates charge separation that slows
recombination of electron/hole pairs

» Water is oxidized, producing hydroxyl radicals thatcBZ
will oxidize CBZ

> Oxygen (most likely) is reduced; O, and HO," will **"*"
also oxidize CBZ

» ldeally, CBZ will reach complete mineralization

of wastewater treatment, leading to contamination in
groundwater and even drinking water and posing
potential harm to people and to aquatic life.
Photocatalytic degradation is an advanced oxidation
process (AOP) that provides an effective method for
degrading these substances. This research
examines the degradation of carbamazepine (CBZ),
a model PPCP, by titanium dioxide and cadmium
sulfide.

v

Titanium dioxide (TiO,): Inexpensive; non-toxic;
effective; activated only by UV light

Cadmium sulfide (CdS): Smaller bandgap; can be
activated by visible light

TiO,/CdS: Use of effective TiO, and activation
with visible light

Hydroxyl radicals: essential in CBZ degradation
Intermediates: vary with reaction conditions

Proposed Experiment

» Preparation of dual photocatalyst from Na,S,
Cd(NO),, and TiO,

» Experiments run with various catalyst loadings,
CBZ concentrations, and types of irradiation

» Samples collected every 5 minutes and analyzed
with UV-Vis spectrophotometer at 284nm to
determine CBZ degradation

8z

eventually
+0," + HO,"
€0, +H,0

photon

Y

v

€0, +H,0
Figure 2: Dual

(Rebekah Preshong

Carbamazepine and PPCPs

Mechanism Proposed by Martinez et al.

B
v\ »Use of CdS/TiO, in
P CBZ degradation

(\j\l} e Research Gaps
A

Cy5H,N,0 © 236.269 g/mol

Cooling water input | Cooling water output

MP: 191-192°C C82tq =87 min Oz omeh » Fully-developed
Biological half-life: 25-65 hours (initial), lw kinetics and Soxil S0
12-17 hours (repeated doses) mechanism for CBZ N & *rpe pork
> Used to treat epilepsy, seizures, neuralgia, etc. degradation Immersion well ——]

quartz sleeve

> Like other PPCPs, has high affinity for aqueous
phase

B D i>/
coal

P

450-W UV power supply

UV lamp

X
(3) (miz=267g/mol) NN

> Detected in municipal wastewater, groundwater,
seawater, and even drinking water

tr=59min

k=46

l

min

NN NSNS o
\ — ;
NP FNF N

(10) (m/2=196 g/mol)

t2 =107 min ta=11.2min

l (9) (mz=180 g/mol)

< Cooling water output
Borosilicate glass reactor

» Was found at concentrations up to 1075 ng/L in . . Figure 4: Reactor to Be Used

surface water in Berlin S~ Slgnlflcance Sample Amountof | PC Loading, | Irradiation Irradiation
/\\(_\// \ . Concentration | CBZ, ppm mg/L Source Time, min

- L (’\ ACLPs Zre an mpo:agt o s p e P

n— and under-researche '

Coveragel Meth°d°|°gy \ (©)ma=285 gt ® wa=2stgimel @ m22e g | way to try to counteract tov ° »0 W *

o o la=50min i xt0imn the growing problem of Low 5 500 UV, Vis 45

Generic Photocatalytic Process e wrinerta & PPCP contamination. o = - e -

% = Photon of sufficient energy o 250 50 W -

excites electron from valence o A o . .
" band (VB) fo conduction band Variations Based on Reaction Conditions Kinetics ion 250 0 T e

(CB) of semiconductor
=Positive hole left behind in VB

(from Martinez et al.)

» Langmuir-Hinshelwood kinetics model

Table 2: Proposed Experimental Conditions (K. Jevtic)

Table 6 is typically useg .
nati Photoproducts (numbered according to Scheme 2) obtained upon degradation of rKaa
» Charge recombination can B2 ahe phtocstayas apon UV or NVVi aditon. re - TTi kT References
oc?ulr 'I’apl y Reaction conditions Photoproducts = r degradation rate ad » Drug Bank https://www.drugbank.ca/drugs/DB00564
= Oxidizing agents reduced by - - deg o > Martinez et al,. Appl. Catal., B 102 3-4 (2011) 563
CB electron Lamp Catalyst %0,/co-oxidant = (. reactant concentration in water at > Turchi and Ollis, J. Catal. 122 1 (1990) 178
. L vis P25 0  1,23709, i iati i Georgaki et al., Am. J. Analyt. Chem. 5 8 (2014) 518
=Reducing agents oxidized by NOv-vis P23 2 1237910 irradiation time t < ;
Red 50 1,3,4,5,7,8,9,10 . . » Gaya and Abdullah, J. Photochem. Photobiol., C 9 7 (2008) 1
Figure 1: Generc Pholocatalyic Mechanism /B hole 50/H20, 13,457 * k. reaction rate constant > Daietal., Environ. Technol. 33 10 (2012) 1101
9 Qn?tlsse zg : ; j g ; ig 0 = K, adsorption coefficient > Daskalaki et al., Environ. Sci. Technol. 44 19 (2010) 7200
f : utle 8 L343, L8.5 > Lan et al., Nano Energy 2 5(2013) 1031
Important elements in papers reviewed " 7 Shatan, Modem Research in Catalysis 2 (2013)6
— — n P25+ MWCNT 50 1.2,3,5,7.9,10 » Under many conditions can be Jafari et al.. Molecules 21 7 (2016) 900
» Titanium dioxide photocatalysis 10-MWCNT-TIO, 50 1,2,3,5,7,9 simplified to a first-order rate equation: > Jafari et al., Molecules (2016)
» Degradation mechanisms (esp. of CBZ with TiO,) 50 257 Co ’ Ack led
> Modified TiO, photocatalysts (esp. TiO,/CdS) w P2 e ot 1A In (?) = ferKt = kappt, or cknowledgements
> Effect of UV vs. UV-Vis light Rutile ) 50 1,3,4,5,6,7,10 C, = Coe Favnt | would like to thank Dr. Pedro E. Arce, Kristina
> Importance of hydroxyl radicals TO-MWENTT02 50 P * k,,, apparent first-order rate Jevti¢, Nastasia Allred, and Sunil Rawal for their
> Kinetic analysis constant guidance, assistance, advice, and encouragement.

Table 1: Intermediates Detected Based on Varied Reaction Conditions (Martinez et al.)
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PrREDICTING GLOBAL WARMING'S IMPACTS ON MosauiTo CONTROL BY LARVAL PREDATORS

cold-biooded crganisms like mosguito larves and
many of their comman predators ncrease

Andrew Davidson', Elizabeth Hamman®, Mike McCoy®, and James Vonesh'
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CONCLUSIONS
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ture sensitivity of the predators and their prey.

Our expenmental and modeling approach a novel framework
for evaluating which larval predators will be better at controdling di-
ferent target mesquito species as global temperatures rise.
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