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News from the Center
By John Sanders, NBRC Director
Thanks to everyone for another great Clemson Brick
Forum. We will begin planning the 69th Clemson Brick
Forum in the next few weeks. The presentations have
been posted on our website (brickandtile.org) and are
accessible for Center members. These presentations
along with all our site’s other great educational
content can be used as training tools in your plant.
For example, at the beginning of the Forum Jim
Hopkins gave an excellent presentation on tunnel kiln
basics. This talk would be a great introductory training
tool for new plant personnel. There are also other
talks and our WikiBrick library that delve deeper into
other aspects of firing for more advanced users. We
hope that you take advantage of this resource in your
training programs. If you have any questions about
how to access any of this content, please do not
hesitate to contact us here at the Center. Remember
that our mission is to provide education, research,
and service testing to our members. Finally, if you
have any specific requests for educational topics, we
would appreciate your input.

Jim Hopkins, September 2022
While we are talking about educational opportunities,
you will find an article in this issue titled “Operating
an Efficient and Consistent Grinding Room” by Eric
Marcotte of Stedman Machine Company. This is a
companion article to our August Webinar which was
"News," continued on page 3
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"News," continued from page 2

also provided by Stedman. That webinar is on our
website. We would like to thank Eric Marcotte and
Colby Bowman for providing the article and webinar
respectively.

Stedman Webinar, August 31, 2022

You will also find in this issue an article by Nate
Huygen on the new Micro- X-Ray Fluorescence Unit
that we have added to our lab. I spoke about this at
the Forum and discussed the new avenues of defect
analysis and research that this instrument opens up

for us. You will see in the coming year more articles
on studies of brick using this instrument.
Finally, we have our Industrial Advisory Board Meeting
coming up on Friday, November 11. All manufacturing
members on our mailing list should have received
an invitation to this virtual meeting. If you did not
receive the invitation but would like to participate,
please contact Beth Murphy at (etmurph@clemson.
edu) or 864-656-1096. We will be discussing several
necessary topics about Center operations before
moving to discussions of planning both for 2023
research topics and for the 69th Clemson Brick Forum.
We will review the survey results collected at the
meeting and then ask for comments. We would like
to hear your input. If you did not get a chance to fill
out the survey and wish to share your input directly
with us, you can contact me at jpsand@clemson.
edu or 864-656-0604. ALL input is welcome and
appreciated.
Thank you for your support in 2022. We, at the
National Brick Research Center, wish you a Happy
Thanksgiving, Happy Holidays, and Happy New Year.
We look forward to an even better year in 2023.
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Operating an Efficient and
Consistent Grinding Room
By Eric Marcott, Director of Units & System
Sales, Stedman Machine Company
product target means the need for a smaller screen
mesh, which results in decreased screen efficiency.
Additional screening capacity is needed to help
accommodate this change and keep the same finished
product output.

Brick manufacturing consistency is a constantly moving
target due to the many variables throughout all stages
of production. Having someone on your side who
knows these challenges along the way is important for
an efficient and consistent grinding room. The vendors
who supply your grinding operations should have the
knowledge and expertise to guide you through making
your end product the best it can be. Follow along as
I share some lessons and pitfalls we’ve learned while
working with the industry.

Recirculating Material
Have you noticed an increase in the recirculating load
of overs in the closed circuit coming back to your
crusher? In order to lower that recirculating load, there
are some easy things to check. Are you overfeeding
your crusher to the point where the screening capacity
is not able to keep up? Check with your vendors for
appropriate operating settings and material feed rates.
Is your crusher operating at the ideal speed for highest
first-pass yield? Is the intake and feed arrangement
evenly distributing material across the slope of the
inlet of the crusher for optimal performance? Are the
wear parts in your crusher visually being inspected not
worn down to the point where they are not crushing
effectively? Any one or combination of the above items
can lead to poor performance of a crusher ultimately
leading to an increase in recirculating oversize material.

Raw Material Variations

Brick manufacturers can sometimes face inconsistent
material deposits. Different locations from the same
deposit may have varying mixtures of material, moisture
content, and chemical contents. Mining methods and
how consistent the mining operators are can change
the way grinding room materials behave as they are
crushed and screened. For example, what happens
if a mining operator moves to a different location in
the deposit where there is more moisture content or
harder shale? This could lead to lower product yields
on the first pass through a crusher in the grinding room,
which lowers the production rate of finished product
to the brick making process, ultimately slowing down Balancing Crushing and Screening
production of brick.
Does the crusher on spec crushed product rate match
When there are changes in a deposit, there can be the available screening capacity for that product
inconsistencies in machine wear, screening, material size? Matching both is important for efficiency and
handling processes, crushing efficiencies, and end- achieving a balanced material processing circuit. You
product. If a new deposit or seam shifts in mineral may need to fine-tune your Grinding Room feed rate
qualities, the end product target may be harder to achieve the end product so that you do not overload
to achieve, and the process design may require your processing equipment. Communicate with your
equipment manufacturers to make sure your process
adjustments or different equipment.
is crushing and screening efficiently and the way it was
designed to.
End Product Target Changes
To achieve efficient crushing, consider not only the
material but the entire system. Are the motors overamping? If so, either the feed rate, the recirculating
load, or both could be too high. Monitor this daily to
maintain a consistent flow of material being processed.

What happens when your target product size changes
to a finer spec? Your system or process should be
evaluated and adjusted to accommodate the finer
product spec. What does this mean? A jump from 10mesh to a 16-mesh product size may not seem like a
big jump but has a number of implications. First, a new

"Operating...," continued on page 5
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"Operating...," continued from page 4

Limit material build-up by making sure components
like air cannons and heaters are working properly.
There is a good chance of accumulated materials if
these components are inefficient, which can lead to
coarser gradations and more downtime.
Knowing what to expect with consistent and
manageable wear will help regular scheduled
maintenance. Regularly scheduled inspections of
breaker bars, impact plates, hammers, and all other
crusher wear parts is key for high-quality crusher
performance. Make sure you have a preventative
maintenance plan and schedule for parts to be changed
on a regular basis.
Screening operation and condition is another vital
part for a balanced efficient grinding room. The
screen area is critical for the capacity and output of
finished product. The percent of open area on the
screen surface is critical for generating the desired
throughput of on-size material. If recirculating loads
increase, it can lead to increases on the material bed
depth flowing through the screen. This can drastically
reduce the efficiency of the screen as it does not allow
material that is at the finished product size to reach
the screen openings on the first pass over the screen.
Different screening media designs can help achieve
more favorable results, so again, checking with your

screen manufacturer to ensure you have the optimal
screen media is very important. Consider adding
heaters to the screens or the material to help prevent
screen blinding issues for higher moisture contents.
Are the belt plows adjusted properly to evenly feed
every individual screen so that one or multiple screens
are not being over fed or under fed?
These simple tips and asking these questions can help
you develop a consistent and efficient grinding room
operation. It is incumbent on your people to diagnose
inconsistencies and take the corrective actions. Having
a good partnership with your equipment manufacturers
will ensure that the operation and efficiency of the
grinding room is at the highest possible performance.
The knowledge and expertise these team members
provide is invaluable to making your grinding room a
success.

NBRC Members may revisit this Webinar (which
was presented on August 31) by logging into
our website, www.brickandtile.org, and clicking
the tab "Educational Resources" at the top
righthand side of our homepage.
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Bruker µXRF Analysis
By Nate Huygen

One of the interesting instruments that we have recently acquired is the Bruker micro XRF. It is capable
of measuring the elemental distribution within a material. It is an energy dispersive X-ray fluorescence
spectrometer capable of measuring the composition at any position on sample. It generates a picture for every
element of the area it’s looking at. It is capable of measuring large samples, up to and including, an entire
brick. It excels at measuring the composition of large samples at low magnification which is very convenient
for defect analysis and staining investigations for samples that we normally see in the brick industry. It has
several different modes including measurement at a single point, a collection of points, line scan and an area
map. An image of the instrument is shown Figure 1.

Figure 1 – Bruker µXRF Instument
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"Bruker," continues on page 7

"Bruker," continued from page 6

Three types of samples that we can measure with this unit include the surface of a brick, a polished section,
and granular materials. Focusing on the granular materials first, this instrument can be used as a rapid
screening tool to determine the presence of potential impurity phases such as calcite and pyrite, to name a
few. This gives more relevant information about the distribution of phases in the material that is not easily
measured with conventional bulk XRF and XRD without performing measurements on multiple different
size fractions of the material. An example of a scan of a granular material is given in Figure 2. The image
shows the distribution of the elements aluminum, silicon, and potassium, appearing as a fairly uniform
distribution among most grains. In the bottom image we are showing the elements calcium, iron, and
sulfur. It is very obvious in this image that most grains have some low level of iron concentration as they are
about the same shade of red, but on the surface of quite a few of the grains, the light blue color indicates
the presence of both calcium and sulfur, potentially indicating gypsum. The one yellow grain at the upper
portion of the bottom image indicates the potential presence of pyrite.

Figure 2- Granular Material [top] - Al (blue), Si (red), and K (green) [middle] – Ca (blue), Fe (red),
S (green) [bottom]
In addition to measuring the elemental distribution in granular material, we can also perform analysis of
surface stains on brick. Examples include efflorescence dryer scumming, vanadium staining, and cleaning
residue, to mention a few. For the first example of a stain, we produced a brick with a very heavy vanadium
stain to see what elements also showed up in addition to vanadium. The three main elements that we
saw on the surface of the brick (shown in Figure 3) where sulfur, potassium, and vanadium. Interestingly,
the potassium concentration appeared to be correlated with both the sulfur and vanadium concentration
but there was no correlation between vanadium and sulfur. This indicates the potential presence of two
separate salts – potassium sulfate and potassium vanadate, and not a mixed potassium sulfur vanadate. As
a second example of a surface stain, we looked at a thin brick that was discolored potentially with cleaning
residue on the surface. We observed elevated levels of both calcium and chlorine along with sulfur (shown
in Figure 4). The calcium and chlorine could be due to dissolution of lime in mortar wherein it subsequently
is deposited on the surface of the brick.
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"Bruker," continues on page 9

Building quality products for the next
generation.
704.872.3681 | 800.278.3353
Emergency Pager 704.832.0455
Info@jcsteele.com | Parts@jcsteele.com
www.jcst eele.com

© J.C. Steele & Sons
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"Bruker," continued from page 7

Figure 3 – Vanadium Stain

Figure 4 – Thin Brick Cleaning Residue
In addition to surface stains, we can also look at the cross section of different materials by use of either a
polished section or a ground face. The polished section is useful for looking at the elemental distribution
in small materials while the ground face is useful for looking at elemental distribution and microstructure
in larger materials. An excellent example of a polished section analysis shown in Figure 5. It shows a used
scrubber limestone wherein we can see the extent of reaction. The surface of the limestone particles absorbs
both fluorine and sulfur which is shown in pink/purple. In the figure the blue represents unreacted limestone
that could be recycled and used again. This type of analysis using EDX on an SEM is very difficult as it uses high
magnification, and we would not be able to image with multiple particles in it like we can here.

Figure 5 – Spent Limestone from Scrubber
"Bruker," continues on page 11
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The Extra-Duty PowerPusher™ & E-750 Electric Wheelbarrow™
Are Perfect Partners for Brick Making & Moving!

The Extra-Duty PowerPusher™ improves
operator safety, reduces manpower and increases
plant floor productivity enabling a single person
to maneuver from 500 up to 25,000 lbs. with total
control. This tug is the perfect solution for moving
cars in and out of a kiln.

PowerPusher’s E-750 Electric Wheelbarrow™
safely and easily transports loads weighing up
to 1,000 lbs. fast and efficiently. Available with
a tub, flatbed and other attachments, it can
streamline the process for moving finished
bricks, blocks and pavers.

DEMOS
AVAILABLE!
www.powerpusher.com

800.800.9274
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"Bruker," continued from page 9

In addition to doing elemental distribution, we can also look at the microstructure of any material with large
grains. As an example, we looked at the microstructure of a brown brick (shown in Figure 6). What we found
was a complex mixture of quartz grains, hematite grains, glassy matrix, feldspar or mica relics, and leftover
gypsum or lime spots. Typical bulk XRF would give the average composition of this body, not the spatial
information about how these grains and minerals are distributed. Along with the µXRF instrument, we also
got a software package capable of turning the elemental composition into phase composition. Interpreting
the image in Figure 6 into a phase map is shown in Figure 7. It looks at the elemental composition of each
pixel and performs a search against a set of identified phases and labels the pixels that are similar accordingly.
From the same microstructure we are able to glean information about the relative distribution of both felspar
or mica relics and separate them from the distribution of glassy phase in the material—something that has
not been possible before now. Unfortunately, due to the volume of material analyzed by the XRF at each pixel,
phases are not incredibly sharp, and there is a mixture at the boundaries. Fine grained materials (less than 20
µm), It can be difficult to distinguish phases from one another. From this brick we found it was composed of
approximately 50% of feldspar or mica relic, 30% glassy phase, 10% quartz, and 8% hematite.

Figure 6 – Brown Brick Elemental Composition

Figure 7 – Calculated Phase Distribution
"Bruker," continues on page 13
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Value-added products engineered
with quality raw materials
We focus on product design to create innovative solutions for the construction
industry. By combining coatings technology with on-trend colors we deliver
custom projects and cutting-edge solutions ahead of the competition.
World-class brick coloring solutions.
BRICKMAX®
BRICKOX®
CHROMOX®
Red Crown Dry Applied Colorants™
Red Crown Engineered Engobes™
Red Crown Iron Oxides™

Raw material and engineered product solutions.
Chrome, Engobes, Frits
Iron Oxides, Glazes, Manganese

Sales and customer service: +1 (646) 747 4200 | csbrick@princecorp.com
Prince, Ferro and Chromaflo are now part of Vibrantz Technologies. | Learn more at vibrantz.com
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"Bruker," continued from page 11

The Bruker µXRF instrument is a powerful tool that we will be using a lot more of and significantly broadens
our analysis capabilities, particularly on stains and large-scale defects in materials. It is capable of quickly
identifying surface defects and especially excels where normal sample prep would be impossible.

On the Cover...

The image on the cover of this issue is a Micro-XRF image of the polished face of a typical fired
brick (reprinted below, left). It shows the elemental distribution of Silicon (blue), Iron (red), and
Potassium (Green). Compare that here to the same brick face photographed with an optical
camera (below right).

The blue grains show where the quartz grains are located. Absence of other colors
indicate that these are made from pure SiO2. The red grains are where there are iron-rich hematite
particles. The matrix phase in the material is a combination of blue and green indicating finegrained quartz, feldspar/mica relic, and a vitreous phase. The green grains are leftover felspar
grains that did not melt during firing and were not incorporated into the surrounding matrix.














Totally Relineable Dies
Brick Dies
Shape Dies
Lug Paver Dies
Roof Tile Dies
Floor Tile Dies
Terra Cotta Dies
Flue Dies
Repress Trim Dies
Extrusion Troubleshooting





Completely Customizable Die for Your
Needs
In-House Casting Foundry to Allow for
Quality Castings
Quality Metals for Longer Wear Life of Dies
Texturing & Trimming Equipment

Reymond uses cutting edge
technology with CNC machines,
EDM machines, and SolidWorks
CAD design for complex die
assemblies that maybe required and
repeatable quality.

We are a representative of Sabo S.A., one of
the leading companies in constructing
Turnkey plants, producing all kinds of bricks
and tiles all over the world.
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2022 Clemson
Brick Forum Recap
Thank you to all who attended
the 68th Clemson Brick Forum
this past September in Anderson,
South Carolina, USA. On the

next page are some photos
from the event.
We are already at work planning for the 69th Forum, to occur in
fall, 2023-- look for finalized dates in the next issue of Brickyard
Magazine. We appreciate all who filled out questionnaires
with thoughful suggestions on improvements. Members of
the NBRC may log in and revisit Forum presentations on our
website under the Educational Resources tab.
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IS THIS AN
ORDINARY BRICK?
NOT IF
IT’S MADE
WITH
ADDITIVE-A®.

YOUR
SUCCESS
IS OUR
BUSINESS

At Borregaard LignoTech, we’re dedicated to quality—
both yours and ours.

SMARTER
PACKAGING SOLUTIONS

When you use Additive-A,® you are using a product
manufactured to the highest quality standards.
Our quality management system is ISO 9001:2000 certified,
and our technical specialists have been serving the clay
technology industry for over 50 years. Contact us to optimize
quality and reduce production costs in your plant today.

Samuel’s 900XP plastic strapping head is the ideal choice
for the brick industry. Even in a rugged, abrasive
environment, the 900XP Strapping head meets your need
for a highly reliable, advanced, low cost of ownership
production device. Providing unmatched speed, tension,
ﬂexibility and on-board technology the 900XP is the peak
of strapping head design.

800-323-4424
packaging@samuel.com
samuelspsg.com

Additive-A®…
when quality
and performance
matter.

MORE THAN MEETS
THE EYE…ADDITIVE-A®

LignoTech USA • Tel: 715.355.3690
Fax: 715.355.3629
E-mail: ceramics@borregaard.com
www.lignotech.com

PACKAGING SYSTEMS GROUP

COMPLETE SYSTEMS FOR THE BRICK INDUSTRY
AND INNOVATIVE SOLUTIONS
IN THE FIELD OF INDUSTRIAL AUTOMATION

capaccioli.com

Sales Account US and Canada
enrico.sasso@capaccioli.com
Tel. +1 (571) 439-5048
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INDUSTRY EVENTS CALENDAR
November 10, 2022 NBRC BERF/Executive Virtual Meeting, 2:00 - 4:00 p.m.
November 11, 2022 NBRC Industrial Advisory Board Virtual Meeting, 2:00 - 4:00 p.m
November 16, 2022

NBRC Webinar: "Evolution of Hygrothermal Properties of Brick," presented by
Nate Huygen, NBRC

December 6 - 8, 2022 ASTM C15 Meeting: Manufactured Masonry Units, New Orleans, LA
January 25, 2023 NBRC Webinar
February 4 - 8, 2023 2023 ASHRAE Winter Conference, Atlanta, GA
March 22, 2023 NBRC Webinar
March 27 - 30, 2023 NBRC Short Course
April 26, 2023 NBRC Webinar
June 5 - 8, 2023

ACerS Structural Clay Products Division & Southwest Section Meeting in
conjunction with the NBRC Meeting, Austin, TX

June 5 - 8, 2023 ASTM C15 Meeting: Manufactured Masonry Units, Denver, CO
June 11 - 14, 2023 14th North American Masonry Conference, Omaha, NE
June 28, 2023 NBRC Webinar
July 31 - August 3, 2023 NBRC Short Course
August 30, 2023 NBRC Webinar
November 29, 2023 NBRC Webinar
December 5 - 7, 2023 ASTM C15 Meeting: Manufactured Masonry Units, Washington, DC
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NBRC WEBINARS
Join us via WebEx on November 16,
at 3:00 p.m. Eastern US, for our next Webinar!
Nate Huygen will present
"Evolution of Hygrothermal Properties of
Brick During Firing."
Join from the webinar link
https://clemson.webex.com/clemson/j.
php?MTID=m4451429433c856f784c9cb96a8f82613

Save these dates and plan to join us for our 2023 Webinars:
January 25, March 22, April 26, June 28, August 30, and November 29
Soft-mud Brick &
Paver Molding Presses

• Smooth sanded or Waterstruck pressed
• Simulated “Hand-Molded” texture
• Thin bricks
• Boxfeeders & Mixers
• Conveyors & automated handling systems
• Kiln Car Cleaning Machines

See us at CLEMSON BRICK FORUM
www.deboermachines.nl • sales@deboermachines.nl • +31-24-377-22-33
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2023 NBRC SHORT COURSES
NBRC Brickmakers' Short Courses are scheduled for March 27 30 and for July 31 - August 3, 2023. Short Courses consist of four days
of intensive classroom instruction and hands-on work in the Bishop
Materials Laboratory.
Who should attend? Anyone interested in the technology of
manufacturing – from Plant Supervisors to Presidents. The course is
recommended for those employees who want to gain new skills to
advance their careers. The course covers, through classroom lectures,
all aspects of brick manufacturing. These lectures are reinforced with
hands-on testing of raw materials and brick from each attendee’s plant.
Save the dates and watch your email and our social media for
notices when Registration opens after the first of the year.

www.dubosestrapping.com
(910) 590-1020
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Have a Question?
Our contacts are below. Be sure to visit our website, www.brickandtile.org,
where you can find information and links to all of our services and educational
resources. Find us on social media:
Twitter.com/NBRCClemson, Facebook.com/NBRCClemson,
Instagram.com/NBRCClemson
TOPIC

CONTACT

PHONE

EMAIL

Technical Questions

John Sanders

864-656-0604

jpsand@clemson.edu

Kathy Hill

864-656-8916

judith3@clemson.edu

Nate Huygen

864-656-0603

nhuygen@clemson.edu

Raw Materials

John Sanders

864-656-0604

jpsand@clemson.edu

Analytical Testing

Nate Huygen

864-656-0603

nhuygen@clemson.edu

ASTM Testing

Kathy Hill

864-656-8916

judith3@clemson.edu

Nate Huygen

864-656-0603

nhuygen@clemson.edu

Research Program

Nate Huygen

864-656-0603

nhuygen@clemson.edu

WikiBrick,

Gary Parker

864-656-1473

parkerg@clemson.edu

Meetings, Memberships,

Jessica Wagner

864-656-1104

roches2@clemson.edu

General Questions

Beth Murphy

864-656-1096

etmurph@clemson.edu

Dues, Invoicing,

Jessica Wagner

864-656-1104

roches2@clemson.edu

John Sanders

864-656-0604

jpsand@clemson.edu

Jessica Wagner

864-656-1104

roches2@clemson.edu

Beth Murphy

864-656-1096

etmurph@clemson.edu

Beth Murphy

864-656-1096

etmurph@clemson.edu

John Sanders

864-656-0604

jpsand@clemson.edu

Educational Content

Beth Murphy

864-656-1096

etmurph@clemson.edu

(Webinars, Social Media,

John Sanders

864-656-0604

jpsand@clemson.edu

NBRC Website

Accounting
Brick Forum

Brickyard Magazine

LTMaL)

Membership Update
It's just about time to update our
membership contacts. We do this annually
as we rely on these lists for sending you
all of our educational content and NBRC
information. We would like to accomplish
this during the month of January 2023, so
be on the lookout for email requests from
Beth Murphy in January. We will appreciate
your responses.

Body Pigments for Clay Bricks
Manganese – Chrome – Iron bases
Ready Mixed Pigments
Customized Support & Development
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THANK YOU, SPONSORS!
Utility Size Sponsors

King Size Sponsors

Queen Size Sponsors

Modular Size Sponsors

