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   After a yearlong preparation, the China-Canada Joint Cen-
tre for BioEnergy Research & Innovation (C-C JCBERI) was 
opened on August 15 with an official announcement at the 
5th International Conference on Biorefinery (www.icbb2015.
org). The Centre was initiated in 2014 by Prof. Xiaotao Bi at 
UBC and Prof. Tianwei Tan at Beijing University of Chemical 
Technology (BUCT).

Following an official visit by UBC’s Vice President John 
Hepburn in October 2014 to BUCT, a MOU was signed in 
April 2015 between President Arvind Gupta and President 
Tianwei Tan.  

The Centre will provide a platform to foster technology 
development, maturation, demonstration and commercial-
ization through collaboration in both Canada and China.

The C-C JCBERI is hosted by UBC in Canada and BUCT in 
China. In addition to research institutions, partners include 
companies, not-for-profit organizations and stakeholders 
in the bioenergy sector in both countries. The collaboration 
involves more than 50 faculty from UBC, BUCT and nine 
other Chinese institutions. The Directors of the Centre are 
Dr. Xiaotao Bi of UBC’s Department of Chemical and Biolog-
ical Engineering and President Tianwei Tan of BUCT.                                   

Signing of MOA by John Hepburn, 
UBC VP Research and Tianwei Tan, 
President of Beijing University of 
Chemical Technology

China-Canada Joint Centre for BioEnergy  
Research & Innovation (C-C JCBERI)



Jiulong Sha, Sudipta Mitra, Abbas Nikbakht, Hui Zhang, and James Olson, “The effect of blending ratio and crowding num-
ber on the yield stress of mixed hardwood and softwood pulp fibre suspensions”, Nordic Pulp and Paper Research Journal. 
Accepted for publication.
 
Abstract:  To study the impact of blending on the yield stress of mixed hardwood and softwood fibre suspensions, a conven-
tional viscometer, coupled with an ultrasonic Doppler velocimetry technique was used to measure the yield stress of hard-
wood and softwood blending suspensions at mass concentrations ranging from 0.5% to 1.5%. Over the range of concentra-
tions tested, increasing the percentage of softwood in the blend will result in an exponential increase of crowding number. 
Moreover, the yield stress of all tested samples increased non-linearly with increasing crowding number and the yield stress 
was found to depend on a power law of the crowding number. For a given crowding number, the yield stress of suspensions 
decreased with increasing the softwood share in the blending suspensions. Further, with an increase in the percentage of 
softwood, the yield stress was found to increase linearly at a certain concentration.

Ramin Khoie, B. Gopaluni, J. Olson, B. Stoeber, “A Magnetic Sensor for Wear Detection in Centrifugal Pumps,” accepted for 
presentation at the 14th Annual IEEE Conference on Sensors, Busan, South Korea, Nov. 1-4, 2015.

Zhaoyang Yuan, Nuwan S. Kapu, Xuefeng Chang, Rodger Beatson, Mark Martinez, “Removal of Silica from Bamboo for 
Biorefinery Applications” 5th International Conference on Biorefinery - towards Bioenergy, Vancouver, BC, August 10-12, 
2015.
 
Abstract:  As a fast-growing species, bamboo has been widely used for industrial applications, and recently has been 
demonstrated to be an attractive alternative feedstock for bio-based products such as bioethanol and dissolving pulp. How-
ever, the high silica content in bamboo is a major obstacle in using bamboo as a raw material. In pulping applications, silica 
precipitation causes scaling problems in multiple effect evaporators. In addition, residual silica in pulp deteriorates viscose 
filterability and interferes with the spinning process. In this study, we investigated the distribution of silica in the bamboo 
culm, and evaluated two methods of removing silica from chips: washing with water and treating with sodium hydroxide 
(NaOH). Water-washed chips were used for subsequent NaOH treatment. Both gravimetric analyses and scanning electron 
microscopy with energy dispersive X-ray spectroscopy studies indicated that silica is more concentrated in the outermost 
cell layers of the culm, but more than 50% of total silica is located in the middle layer of bamboo stem. Silica removal re-
sults showed that about 30% of silica in chips could be removed by washing with water at 35°C for 10 min. Moreover, it was 
observed that treatment with 17-18% NaOH (w/w) at 96-100°C for 55-80 min (liquid to wood ratio of 4 : 1) removed about 
95% of silica (based on the dry weight of washed chips) at a chip yield of about 83%. Central composite ratable experimen-
tal design was used to study the effect of temperature, time and NaOH charge on desilication with NaOH treatment. Results 
showed that concentration and temperature were the two most significant variables for the removal of silica from bamboo 
chips. Our findings demonstrate that combined water-NaOH treatments are viable methods for mitigating challenges of 
silica in biorefinery applications. 

Alicia

Congratulations Dr. Mehr Negar Mirvakili, PPC researcher and Postdoctoral Research Fellow at the department of Chemi-
cal and Biological Engineering, for receiving the NSERC Alexander Graham Bell Canada Graduate Scholarship (CGS).  The 
prestigious CGS program aims to provide financial support to high caliber scholars who are engaged in a doctoral program 
in the natural sciences or engineering.  The award is based on their academic excellence, research ability or potential, and 
communication, interpersonal and leadership abilities.  
UBC also awarded Dr. Mirvakili the 4 Year Doctoral Fellowship (4YF) award this year.

Reza Korehei, Frank Ko, John Kadla and James Olson  “Influence of Solvent and Non-solvent Composition on Electrospin-
ning of Cellulose Acetate Ternary System”, Journal of Applied Polymer Science.  Accepted for publication.

Abstract: A series of cellulose acetate (CA) ternary system solutions consisting of the CA, N,N-dimethylacetamide (DMA), 
and various non-solvents such as 1-Propanol, 1-Hexanol, 1-Octanol, 1-Decanol, 1,3-Propanediol and Glycerol were prepared 
and the effects of component composition on solutions characteristics and electrospinning were examined. In particular, 
the effect of non-solvent concentration, structure, and degree of miscibility with other components was studied. In some 
cases increasing the non-solvent content increased solution viscosity and facilitated the electrospinning process. However, 
it was found that the electrospinning is also governed by the structure of non-solvents and as well as solution viscosity. 
An increase in the number of hydroxyl groups or increase in the hydrocarbon chain length of the mono-hydroxyl alcohol 
non-solvent improved fibre formation. The calculated Hansen sphere values (D(s-p)) of CA ternary system solution were then 
used to explain their electrospinability. The increase in hydrophilicity and hydrophobicity of system by changing non-solvent 
structure increased the D(s-p)values and improved fibre formation in electrospinning process . The calculated Hansen sphere 
values were also shown to be in good agreement with the obtained microscopy images of  electrospun fibre.

Seyed M. Mirvakili, Mehr Negar Mirvakili, Peter Englezos, John D. W. Madden, and Ian W. Hunter  “High-Performance 
Supercapacitors from Niobium Nanowire Yarns”, ACS Applied Materials & Interfaces, published June 12, 2015.

*See Research Excellence on page 6-7 for more.

Abstract: The large-ion-accessible surface area of carbon nanotubes (CNTs) and graphene sheets formed as yarns, forests, 
and films enables miniature high-performance supercapacitors with power densities exceeding those of electrolytics while 
achieving energy densities equaling those of batteries.
Capacitance and energy density can be enhanced by depositing highly pseudocapacitive materials such as conductive 
polymers on them. Yarns formed from carbon nanotubes are proposed for use in wearable supercapacitors. In this work, 
we show that high power, energy density, and capacitance in yarn form are not unique to carbon materials, and we intro-
duce niobium nanowires as an alternative. These yarns show higher capacitance and energy per volume and are stronger 
and 100 times more conductive than similarly spun carbon multiwalled nanotube (MWNT) and graphene yarns. The long 
niobium nanowires, formed by repeated extrusion and drawing, achieve device volumetric peak power and energy den-
sities of 55 MW·m−3 (55 W·cm−3) and 25 MJ·m−3 (7 mWh·cm−3), 2 and 5 times higher than that for state-of-the-art CNT 
yarns, respectively. The capacitance per volume of Nb nanowire yarn is lower than the 158 MF·m−3 (158 F·cm−3) reported 
for carbon-based materials such as reduced graphene oxide (RGO) and CNT wet-spun yarns,5 but the peak power and 
energy densities are 200 and 2 times higher, respectively. Achieving high power in long yarns is made possible by the high  
conductivity of the metal, and achievement of high energy density is possible thanks to the high internal surface area. No 
additional metal backing is needed, unlike for CNT yarns and supercapacitors in general, saving substantial space. As the 
yarn is infiltrated with pseudocapacitive materials such as poly(3,4-ethylenedioxythiophene) (PEDOT), the energy density 
is further increased to 10 MJ·m−3 (2.8 mWh·cm−3). Similar to CNT yarns, niobium nanowire yarns are highly flexible and how 
potential for weaving into textiles and use in wearable devices.

Nicholas McIntosh, J.Olson, M. Martinez “Using Python to Characterize the Structure of Wood”, accepted for presentation 
at PyCon Canada Conference, Toronto, ON, Nov. 7-9, 2015 

Alicia Chan, Co-op student working with the Energy Reduc-
tion in Mechanical Pulping research group.

Devon Paterson, student worker with Prof. Mark Martinez

Justin Roberts, MASc candidate with Prof. Sheldon Green

Christobal Vivanco, Visiting Scholar with Prof. Mark Mar-
tinez

Lei Wang, Visiting Scholar with Prof. Xiaotao Bi

Salman Zafar, Program Assistant for the new Master of  
Engineering Leadership in Green Bio-Products program.    

Devon

Justin Christobal Lei Salman
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DESIGN AND DEVELOPMENT OF A 
NATURAL FIBRE 

QUALITY ANALYZER

   With increasing interest in the use of natural fibres, 
quality characterization is now needed to provide 
benchmarks and uniform standards in order to use 
the abundance of natural fibre products in niche and 
higher value markets.  Natural fibres are inexpensive, 
biodegradable and easily recyclable, leave no waste, 
and are readily available throughout Canada.

Dr. Hayder Salem, Postdoctoral Research Fellow in 
Mechanical Engineering at UBC, along with Professor 
James Olson, P.Eng. in collaboration with the Com-
posites Innovation Centre Manitoba Inc. (CIC) have 
designed and built a proprietary instrument that will 
be used for testing different mechanical and physical 
properties of natural fibres used in composite mate-
rial applications in industries such as the automotive, 
aviation and manufacturing industries.  

The project is focused on providing more accurate, 
consistent and high throughput data in comparison to 
the current manual testing approaches that are avail-
able.  Because this unique instrument is automated, it 
is much faster, it allows for repeat testing of samples, 
and provides excellent and uniform results and data.  
Currently the team is using flax, hemp, jute and kenaf 
natural fibres that they source from the Canadian 
prairies.  

Drs. Salem and Olson with the 
Natural Fibre Quality Analyzer. 
                         Photo: Martin Dee

The first prototype was built at the Pulp and Paper 
Centre and is capable of measuring the diameter for 
different types of natural fibres and complies with
ASTM standards for testing flax fibres.  A sample can 
be tested in less than one minute because a special 
mechanism was designed to comb the fibres and 
prepare them for optical imaging by a high-resolution 
camera. 
   
The next step is to further develop the instrument so 
that it is capable of testing other natural fiber phys-
ical properties such as fibre colors, fineness, length 
and strength, as well shive and dust contents.  Once 
complete, the team hopes the unique instrument will 
provide uniform standards various industries can rely 
on.

Processed flax fibres used in composite materials
                                                         Photo: Hayder Salem

Mehr Negar Mirvakili, Peter Englezos, Savvas G. Hatzikiriakos, “Surface Engineering of Wood Fibre/Filler Networks”, 5th 
International Colloid Conference, Amsterdam, June 2015.

Abstract:  This study focuses on the modification of silica and titanium dioxide (TiO2) fillers in order to render them partial-
ly hydrophobic. The inclusion of these Janus hydrophobic/hydrophilic fillers in cellulosic handsheets and their effect on the 
barrier properties is of interest. The challenge here is the partial hydrophobization of fillers without sacrificing their dispers-
ability in the aqueous fibre suspension. The Janus silica and TiO2 fillers were prepared by formation of Pickering emulsions. 
In this study, the molten paraffin wax was used as the oil phase, and the emulsion was prepared at a temperature in which 
the wax is molten. After the emulsion becomes stabilized by fillers, it was cooled down at room temperature to lock the 
filler particles at the frozen wax-aqueous surfaces. Then, the exposed surface of the fillers were modified by vapour phase 
silanization at room temperature to render them hydrophobic. At the end the paraffin wax was dissolved to release the filler 
particles.  The fabricated Janus silica and TiO2 were further used in cellulose pulp suspension at concentrations of 25% 
and 45% and the handsheets were prepared using a former. The wettability of handsheets were accessed by contact angle 
measurements. Also, the effect of Janus filler loadings on water vapour barrier properties of the handsheets as well as their 
distribution in handsheets were investigated. The results show improvement in contact angles and water vapour transmis-
sion rates. Rendering paper hydrophobic by only modification of filler is a unique approach. This method alone might be 
sufficient to render the paper hydrophobic without altering the structure and surface characteristics of the fibres.

The Vancouver Folk Music Festival invited the Pulp and Paper Centre to host a paper 
making station at their Little Folks Village.  Over three days, hundreds of kids visited 
the station and PPC students and staff enjoyed teaching kids the magic of making 
handmade paper.  Kids also got to learn about the process recycling daily newspa-
pers into pulp fibres and creating new paper.

Join Applied Science’s kickoff to UBC’s annual United Way campaign with a 2km fun 
run (or walk) and get behind our Dean - or in front of him if you can!
This is a 2km run/walk for charity along Main Mall – from Agronomy Road to the Flag 
Pole Plaza and back.
Dean Marc Parlange will match the United Way donation of anyone who completes 
the race before he does. Suggested donation of $2+ to enter.

October 14 
Check in at 12:00 pm 

Race begins at 12:30 pm 
Meet at the Cairn

Volunteer sign up and registration at 
UnitedWay.apsc.ubc.ca

PPC team at the 2014 Turkey 2k Trot

Paper making station at the 2015 Vancouver Folk Music Festival

Research Excellence

The Composites Innovation Centre Manitoba Inc. (CIC) 
is a not-for-profit corporation that supports and stim-
ulates economic growth through innovative research, 
development and the application of composite materials 
and technologies for manufacturing industries. Physical 
property tests can help clients make the right choice 
when selecting new processes and improving existing 
ones. Composite fabrication success demands knowl-
edge of key physical properties and CIC provides com-
plete testing services to ensure parts will perform as they 
are intended to. 

Conference Proceedings Cont.

Community Outreach

Vancouver Folk Music Festival

UBC United Way - Turkey 2K Trot
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TINY WIRES COULD PROVIDE A 
BIG ENERGY BOOST

Yarn made of niobium nanowires, seen here in a scanning electron microscope image (back-
ground), can be used to make very efficient supercapacitors, MIT researchers have found. Adding a 
coating of a conductive polymer to the yarn (shown in pink, inset) further increases the capacitor’s 
charge capacity. Positive and negative ions in the material are depicted as blue and red spheres.
Photo courtesy of the researchers.

    Wearable electronic devices for health and fitness 
monitoring are a rapidly growing area of consumer 
electronics; one of their biggest limitations is the ca-
pacity of their tiny batteries to deliver enough power 
to transmit data. Now, researchers at MIT and in
UBC have found a promising new approach to deliv-
ering the short but intense bursts of power needed by 
such small devices.

The key is a new approach to making supercapaci-
tors — devices that can store and release electrical 
power in such bursts, which are needed for brief 
transmissions of data from wearable devices such as 
heart-rate monitors, computers, or smartphones, the 
researchers say. They may also be useful for other 
applications where high power is needed in small 
volumes, such as autonomous microrobots.

The new approach uses yarns, made from nanowires 
of the element niobium, as the electrodes in tiny su-
percapacitors (which are essentially pairs of electri-
cally conducting fibers with an insulator between). 

Yarns of niobium nanowire can make         
supercapacitors to provide a surge of        
energy when it’s needed

Niobium also has a very high melting point — nearly 
2,500 degrees Celsius — so devices made from these 
nanowires could potentially be suitable for use in 
high-temperature applications.

In addition, the material is highly flexible and could be 
woven into fabrics, enabling wearable forms; individ-
ual niobium nanowires are just 140 nanometers in 
diameter — 140 billionths of a meter across, or about 
one-thousandth the width of a human hair.

So far, the material has been produced only in lab-
scale devices. The next step, already under way, is to 
figure out how to design a practical, easily manufac-
tured version, the researchers say.

“The work is very significant in the development of 
smart fabrics and future wearable technologies,” says 
Geoff Spinks, a professor of engineering at the Univer-
sity of Wollongong, in Australia, who was not associ-
ated with this research. This paper, he adds, “convinc-
ingly demonstrates the impressive performance of 
niobium-based fiber supercapacitors.”

*The team also included PhD student Mehr Negar 
Mirvakili and Professors Peter Englezos and John 
Madden, all from the University of British Columbia.

The concept is described in a paper in the journal ACS 
Applied Materials and Interfaces by MIT professor 
of mechanical engineering Ian W. Hunter, doctoral 
student Seyed M. Mirvakili, and three others at the 
University of British Columbia *.

Nanotechnology researchers have been working to 
increase the performance of supercapacitors for the 
past decade. Among nanomaterials, carbon-based 
nanoparticles — such as carbon nanotubes and 
graphene — have shown promising results, but they 
suffer from relatively low electrical conductivity, 
Mirvakili says.

In this new work, he and his colleagues have shown 
that desirable characteristics for such devices, 
such as high power density, are not unique to car-
bon-based nanoparticles, and that niobium nanowire 
yarn is a promising an alternative.

“Imagine you’ve got some kind of wearable 
health-monitoring system,” Hunter says, “and it needs 
to broadcast data, for example using Wi-Fi, over a 
long distance.” At the moment, the coin-sized batter-
ies used in many small electronic devices have very 
limited ability to deliver a lot of power at once, which 
is what such data transmissions need.

“Long-distance Wi-Fi requires a fair amount of pow-
er,” says Hunter, the George N. Hatsopoulos Professor 
in Thermodynamics in MIT’s Department of Mechan-
ical Engineering, “but it may not be needed for very 
long.” Small batteries are generally poorly suited for 
such power needs, he adds.

“We know it’s a problem experienced by a number of 
companies in the health-monitoring or exercise-mon-
itoring space. So an alternative is to go to a combi-
nation of a battery and a capacitor,” Hunter says: the 
battery for long-term, low-power functions, and the 
capacitor for short bursts of high power. Such a com-
bination should be able to either increase the range of 
the device, or — perhaps more important in the mar-
ketplace — to significantly reduce size requirements.

The new nanowire-based supercapacitor exceeds the 
performance of existing batteries, while occupying a 
very small volume. “If you’ve got an Apple Watch and 
I shave 30 percent off the mass, you may not even 
notice,” Hunter says. “But if you reduce the volume by 
30 percent, that would be a big deal,” he says: 
Consumers are very sensitive to the size of wearable 
devices.

The innovation is especially significant for small 
devices, Hunter says, because other energy-storage 
technologies — such as fuel cells, batteries, and fly-
wheels — tend to be less efficient, or simply too com-
plex to be practical when reduced to very small sizes. 
“We are in a sweet spot,” he says, with a technology 
that can deliver big bursts of power from a very small 
device. 

Ideally, Hunter says, it would be desirable to have a 
high volumetric power density (the amount of power 
stored in a given volume) and high volumetric energy 
density (the amount of energy in a given volume). 
“Nobody’s figured out how to do that,” he says. How-
ever, with the new device, “We have fairly high volu-
metric power density, medium energy density, and a 
low cost,” a combination that could be well suited for 
many applications.

Niobium is a fairly abundant and widely used mate-
rial, Mirvakili says, so the whole system should be 
inexpensive and easy to produce. “The fabrication 
cost is cheap,” he says. Other groups have made sim-
ilar supercapacitors using carbon nanotubes or other 
materials, but the niobium yarns are stronger and 
100 times more conductive. Overall, niobium-based 
supercapacitors can store up to five times as much 
power in a given volume as carbon nanotube versions. Reprinted from MIT News Office 

David L. Chandler 
July 7, 2015 

Seyed Mirvakili, lead author of the paper de-
scribing the niobium supercapacitors, examines 
a strand of the material in the lab
Photo Craig Cheney

Research Excellence
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Fibre Arts Courses

 

Technical Training Course

Take your creativity to the next level!   
Learn in a professional setting with high quality materials  

and equipment as well as expert instruction.

UBC’s Pulp and Paper Centre is developing a wide range of FIBRE ART COURSES suitable for anyone from 
absolute beginners to experienced papermakers. We will keep our class sizes small so that we can dedicate 
ourselves to the individual needs of our students.

Explore ways of making paper and the creative things you can make with it!  Courses under development 
include Journal Paper, Decorative Paper, and Family Tree Wall Art.  For kids, they will explore Decorative 
Paper, Plantable Paper (with flower seeds!) and making Paper Kites.

We hope to open our doors to the community soon!  
Please visit www.ppc.ubc.ca/courses or to be added to 

a mailing list, please email ppc.info@ubc.ca   

Intro to Machine Shop Course

Fluid Systems Course

Part of the Pulp and Paper Centre’s Professional Development Series, students now have 
an opportunity to enroll in a  9 hour, hands-on course. 

Introduction to Machine Shop will teach participants the fundamental skills required 
for basic machine shop operations. Through a combination of lectures and project 
work, students will learn how to use precision measurement tools such as micrometers 
and vernier calipers, learn the processes required for semi-precision layout, cutting 
speeds and feeds, Horizontal Band Saw operation, Sensitive Drill Press and drilling 
operations, threads types and thread cutting.    

Comprised of theoretical lectures, demonstrations and videos, learning will be 
reinforced by building a project from start to finish using industry standard tools and 
methods.  The course Instructor is a Certified Machinist and Engineering Technician.   

As part of the Pulp and Paper Centre’s (PPC) Professional Development Series, 
Engineering students now have an opportunity to enroll in a  9 hour, hands-on course. 

Fluid Systems will teach participants the fundamental skills required for rudimentary 
pipe and tubing assemblies. This course focuses on pipe and tube, and an 
introduction to pumps and valves.  Students will learn how to identify sealing thread 
types, the differences between pipe and tube, pipe fitting basics including pipe thread 
cutting and assembly, compression tube fitting and bending, and methods for fluid 
system leak testing.  Learn how to identify and apply different types of pumps and 
valves. 

Comprised of theoretical lectures, demonstrations and videos, learning will be 
reinforced by hands-on work using industry standard tools and methods.  The course 
Instructor is a Certified Machinist and Engineering Technician.  

8

As part of the Pulp and Paper Centre’s Professional Development Series, current 
UBC Engineering students, including Co-op, have an opportunity to enroll in a 3-day, 
hands-on course which will provide an orientation of the workshop, safety training, 
and an overview of:

- Safe Operation of Machine Shop Tools
- Hand tools
- Precision Measurement and Layout
- Pipe and Tube fittings
- Pumps and Valves
- Swagelok Fluid System Components 

Comprised of theoretical lectures, demonstrations and videos, learning will be 
reinforced by building a project from start to finish using industry standard tools and 
methods.  The course Instructor is a Certified Machinist and Engineering Technician.  

Visit www.ppc.ubc.ca/courses for more 
information and to register.

9

Visit www.ppc.ubc.ca/courses for more 
information and to register.

Visit www.ppc.ubc.ca/courses for more 
information and to register.



PaperWeek Canada, the major Canadian gathering for the advancement of the pulp and paper industry, will be taking place 
February 1-5, 2016 at the Queen Elizabeth Hotel in Montreal (Quebec, Canada). Building on the success and interest this 
conference has been generating in previous editions, all mill personnel, suppliers, researchers and experts are encouraged to 
submit their latest work for presentation in the program. PaperWeek has been the top platform in Canada to reach the key 
players of the industry and raise global awareness of the most recent progress in the technology and innovation of the pulp 
and paper industry.
   DEADLINE for proposals: 
   The deadline to submit your abstract is Friday, October 16th.
   Send your abstract to paperweek@paptac.ca
   More details: www.paperweekcanada.ca 
 
BIOFOR International, the International Conference for the forest-based Bioeconomy, hosted in conjunction with Paper-
Week 2016, is also calling for papers.   
Deadline for abstract submissions (both oral and poster presentations) is October 16th.  
Please send abstract to: biofor@paptac.ca
Further details:  www.bioforinternational.com MEL  Master of  

Engineering 
Leadershipmel.ubc.ca

UBC Event

PaperWeek 2016
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GREEN 
BIO-PRODUCTS
BECOME A GREEN BIO-PRODUCTS 
ENGINEERING EXPERT 
If you’re thinking about concentrating your career in the green 
bio-products sector, think about the difference a year at UBC  
can make. Build knowledge. Cross disciplines and boundaries.  
Gain confidence. Master the leadership skills that will take you  
to the next level. Invest in yourself, and in the growing  
bio-economy, at UBC.
From pharmaceuticals, food packaging, clothing and building materials to cutting-edge carbon 
nanofibres and biofuels, a new generation of green bio-products is being developed as a viable 
replacement for oil-based products and fuels. 
UBC has an exceptional group of researchers who are furthering the development of biomateri-
als from trees, including specialty paper applications, fibre- and fibril-reinforced materials, and 
carbon fibres from lignin. The UBC Master of Engineering Leadership (MEL) in Green Bio-Prod-
ucts is designed to develop highly qualified personnel with the specialized knowledge and 
practical experience to assume challenging roles in the rapidly evolving lignocellulosic biomass 
products sector. 
Unique in North America, this new degree will support graduate participation in the develop-
ment of advanced technical processes, product ideation and senior project management roles.

CREATED BY THE FACULTIES OF APPLIED SCIENCE AND FORESTRY 
AND THE SAUDER SCHOOL OF BUSINESS

The Faculty of Applied Science at UBC is home to one 
of North America’s premier engineering schools—UBC 
Engineering—bringing together 12 engineering programs. 
The UBC Faculty of Forestry is Canada’s largest forestry 
school and a leader in education and research for forest 
conservation, forest products and natural resources. 

The Sauder School of Business is one of the world’s 
leading academic business schools and is dedicated to 
rigorous, relevant and experiential teaching.  
Together, these educational leaders collaborated closely 
with leading green bio-products industry members to cre-
ate the UBC Master of Engineering Leadership in Green 
Bio-Products degree.



UBC’s Department of Chemical and Biological Engineering hosted distinguished guest Professor Jeff Morris, Levich Institute 
and Department of Chemical Engineering, The City College of New York, for a Speaker Series Seminar on September 28th.

Prof. Morris’ talk was on “Extreme transitions of flow properties in mixtures: discontinuous shear thickening and hydrate 
jamming”.  
 
Abstract:  This talk will discuss two quite different but equally extreme transitions in flow properties observed in dispersed 
multiphase mixtures. The first discussion will describe a simulation study of abrupt or “discontinuous” shear thickening 
(DST), which occurs as shear rate is increased in near-hard sphere suspensions at large solid fraction.   In the second 
discussion, the property variations of hydrate-forming water-in-oil emulsions will be described based on experimental 
observations. This is a critical problem in petroleum pipeline transport where a transition occurs due to a reaction as time 
progresses. Hydrates are solid crystalline compounds formed by water and small organic molecules (we focus on cyclopen-
tane) at low temperatures; they form a solid layer at the water-oil interface of emulsified drops. Morphology of the hydrate 
depends on the stabilizing surfactant, but is typically needle-like and porous. The developed porosity of the solid hydrate 
is critical: even modest internal phase (water) emulsions can “jam”: the low-viscosity emulsion develops a large viscosity 
and eventually a large yield stress as hydrate formation progresses—much like the undesirable plugging of pipelines. The 
rheological properties will be correlated to direct imaging of the hydrate crystal growth at a water-oil interface to illustrate 
the role of the hydrate porosity in this extreme transition.

“TOPICS IN MICROFLUIDICS AND  
SENSING TECHNOLOGY”

BORIS STOEBER, Associate Professor, Mechanical Engineering, UBC 
and Canada Research Chair in Microfluidics and Sensing Technology

WHEN:  October 29, 2015
TIME:  12:30-1:30 pm
WHERE:  Kaiser 2020
WHO:  Open to students, faculty & industry

ABSTRACT:
This talk gives a high-level overview of some of the work done in my research group. Our research topics primarily include 
small-scale systems with focus areas in microfluidics and sensing technology. Our work includes some more fundamental 
research as well as more applied projects on innovative device concepts. (1) Microneedles are small mechanical struc-
tures that provide an interface with the human skin for drug delivery or biosensing. Our solvent casting process involves 
interesting flow physics and allows creating arrays of hollow microneedles for these applications. (2) We have developed 
flow control concepts using thermally responsive fluids that solidify reversibly at elevated temperatures. (3) We separate 
particles in air by size inside a microfluidic system and we detect them optically. This has applications to air quality as-
sessment and to personal exposure monitoring. (4) Our functionalized paper for sensing applications has been applied to 
piezoresistive and piezoelectric paper-based accelerometers. (5) Our new concept of a microlens array-based magnifier 
for near-eye displays results in more compact displays compared to current technology.
BIO:   
Boris Stoeber received the electrical engineering Diploma from the Technische Universität Darmstadt, Darmstadt, Germa-
ny, in 1998, the general engineering Diploma from the École Centrale de Lyon, Ecully, France, in 1998, and the Ph.D. degree 
in mechanical engineering from the University of California, Berkeley, in 2002. From 2003 to 2005, he was a Postdoctoral 
Scientist in chemical engineering at the University of California, Berkeley. Since 2005, he has been with the Department 
of Mechanical Engineering and the Department of Electrical and Computer Engineering at the University of British Co-
lumbia, Vancouver, BC, Canada, where he is an Associate Professor. He holds the Canada Research Chair for Microfluidics 
and Sensing Technology, and he is an Associate Editor for the IEEE Sensors Journal. 
Dr. Stoeber is also an active member of the Energy Reduction in Mechanical Pulping research group.

100 YEARS:  LOOKING BACK, LOOKING FORWARD

   Over our first 100 years, UBC has built a strong and en-
gaged community of alumni, students, staff, faculty, friends, 
donors and partners. Our Centennial is about honouring 
and renewing these connections.

The Centennial launched on September 30, 2015, in 
conjunction with the official opening of the Robert H. Lee 
Alumni Centre, 100 years to the day since we welcomed our 
first class of 379 students in 1915. Alumni Weekend, which 
will also host the Pulp and Paper Centre’s 30th Anniversa-
ry Open House on May 28, 2016, marks the Centennial’s 
official close.

Over the next nine months, we are celebrating with old 
friends and embracing new ones through a host of activities 
that include performances, lectures, speakers’ series and 
workshops focused on what we do best: research, teaching, 
learning and innovation.

To celebrate UBC’s remarkable achievements over the past 
100 years, the university is delivering a flagship speaker 
series called UBC Centennial Sessions.  The Centennial 
Sessions will include key lectures covering a wide range 
of topics from economics to the arts, from climate change 
to global health.  Speakers will include leaders at UBC and 
from around the world, including a Nobel Laureate, a lead-
ing ecologist and social activists.  

We have demonstrated that our collective pursuit of excel-
lence in learning, teaching and research is making a lasting 
difference in our world. As we mark the close of our first 
century, we look forward to the next 100 years of accom-
plishment together.

visit 100.ubc.ca   
for news & events, gallery, timeline and more!

In celebration of the 100th anni-
versary of the first day of classes, 
UBC came together to recreate 
the iconic “UBC” photo taken at 
the end of the Great Trek in 1922.  
Can you spot the PPC group?
Photo: Martin Dee

Seminar Notice

CHBE Speaker Series 
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Thanks for all your TWITTER support.  Below we share a few of our  
recent tweets:

UBC Public Affairs @ubcnews     30 SEPT 
@UBC celebrates 100 years of learning, research and community engage-
ment: ow.ly/SOEVM  #UBC100 

UBC Pulp & Paper Centre @ubcPPC    8 SEPT
Lab open house today, stop by and learn what we do.

UBC Engineering @ubcengineering   4 SEPT
Share your story & help illustrate the global #UBC community. owl.li/
NMknm  @UBCEngineers #UBC100 

UBC Pulp & Paper Centre @ubcPPC      17 JULY
Hand made paper at the Vancouver Folk Music Festival - come join us 
(photo)

UBC Forestry @ubcforestry   15 JULY 
Threatened Forests Cannot Move, So Scientists Are Relocating Their 
Genes bit.ly/1fJGtQO #UBC #research 

To submit items to PPC’s Pulp Digest or to join our mailing list, please contact Anna Jamroz, Com-
munications Coordinator at: anna.jamroz@ubc.ca

Follow us on Twitter @ubcPPC 

Like us on Facebook /ubcPPC

United Way Turkey 2K Trot
October 14, 12:00 pm, meet at the Cairn
APSC’s annual 2k run/walk to raise funds for the United 
Way.  Volunteer sign up and registration at 
www.unitedway.apsc.ubc.ca 

Innovate 2015 
October 20, 5:30-8:30 pm,  UBC Robson Square
Second annual UBC Applied Science dialogue series.  In an 
evening of thought-provoking, seven-minute presentations, 
learn why faculty are passionate about their work. PPC Fac-
ulty Associate Dr. Heather Trajano will be presenting.

PPC 30th Anniversary Open House
May 28, 2016, 9:00-5:00 pm, UBC 
Join us for a day of inspiring seminars, student poster ses-
sion, interactive lab tours and demonstrations, networking, 
and catch up with your old friends from the Centre.   
Send us your contact information to ppc.info@ubc.ca to be 
added to the guest list. 

Fall Graduation
November 25-27, Chan Centre, Vancouver, UBC
Tuum est.  The day is yours.  Learn about your graduation 
day including how to get to the venue, the schedule of the 
day and reception.  Details at graduation.ubc.ca

ERMP Steering Committee Meeting
November 19, UBC 
The Energy Reduction in Mechanical Pulping (ERMP) 
research group will meet with their industrial partners at 
the bi-annual Steering Committee meeting.  Project updates  
and guest speakers make up the agenda.  RSVP required.

1. Chemical Spill Removal Kits: one set is in Lab 127 in the cabinet under the sink; the second kit is outside 
the main entrance of Lab 308 (in front of elevator).
2. Collection of MSDS binders are on the shelf in Lab 123. 
3. CO2 fire extinguishers are in Lab 308 and 121.

PPC Seminar
November 18, 12:00-1:00 pm, PPC room 101 
Dave Mcdonald, President JDMcD Consulting Inc. (former 
FPInnovations President) seminar on recent publications 
on mechanical pulping and wet pressing, as well as dis-
cussion on Agenda 2020 project to understand and model 
press nip rewet.

Upcoming Events

Social Media

Contact

Visit us online:  www.ppc.ubc.ca

PPC Safety
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