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MIT Climate & Sustainability Consortium

https://impactclimate.mit.edu/about-mcsc/

Climate change is one of the biggest challenges of our time. While existing
technologies, public education, and policy changes will play a role in achieving net-zero
emissions, they alone are insufficient. At MIT, we believe that cutting-edge advances will be
essential. Our vision is to develop game-changing solutions that could achieve major global
progress in decades or less. The MIT Climate & Sustainability Consortium (MCSC) has
identified actionable links between member companies and, through a series of workshops,
established key initial themes that resonated and applied across member companies’
climate and sustainability goals. They focus on decarbonizing freight transportation,
improving the resilience of value chains, derisking carbon capture, enhancing natural carbon
sinks, and improving materials circularity, with two cross-cutting themes: data for and social
dimensions of climate and sustainability solutions.

MCSC member companies recognize industry” s profound responsibility for action on
climate change and its unique ability to rapidly deploy and optimize solutions. Representing
the heart of global capital, they have committed not only to working with MIT but with each
other, to confront climate challenge with the urgency required to realize their goals - and
to be part of solving this existential threat for society.
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[BART]

Dr. Claire R. Shen received her B.S. degree and Ph.D. degree (2011) from the
Department of Chemical and Biomolecular Engineering at University of California, Los
Angeles (UCLA), specializing in metabolic engineering under the supervision of Dr. James
Liao. Upon receipt of her Ph.D. degree, Dr. Shen joined the Institute for Genomics and
Proteomics at UCLA for her post-doctoral research from 2011 to 2013. Throughout
her graduate study and post-doctoral period, Dr. Shen had close industrial collaboration
with The KAITEKI Institute under the world-renowned company Mitsubishi Chemical
Holdings Group and the start-up biobased chemical company Gevo Inc., focusing on the
conversion of light energy, CO2, and renewable feedstock into high-value biomolecules.
In the December of 2013, Dr. Shen joined the Department of Chemical Engineering at
National Tsing Hua University and was promoted to associate professor in 2018. Her
current research interests include biobased chemicals from renewable sources, design
of synthetic pathway, and directed evolution of production system to achieved novel
functions.

[HEATHE]
# H : Optimizing microbial biosynthesis of indigoid and violacein
related compounds via protein engineering and pathway tuning

Directed evolution of enzymes for the optimization of catalytic rate, substrate
promiscuity, cofactor specificity, and temperature stability has gained increasing success
with the availability of prediction tools and high-throughput mutagenesis methods. In
particular, pathways with colored intermediate or product allow colony-based colorimetric
screening for improved enzyme property. Indigo, indirubin, violacein, and deoxyviolacein
are important pigmented compounds used in the textile dyeing and pharmaceutical
industry. Indirubin, in particular, possesses promising anti-cancer and anti-inflammatory
properties. In this talk, microbial production of indigoid and violacein-related compounds
via protein engineering and enzyme expression tuning will be discussed.
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" Minimize the regret of pump operation cost
. o 1) (1= P)Mg < Z,for Vit
a If H202 concentration is larger then threshold, turn on the pump i. Otherwise, turn off
pump i.

a,
o 2R =€y P+ Ce- (T (P F(Mer)) = (1 =P - M) forvi e
R The regret of pump operation cost, including overestimate and underestimate
z cost
n

3) Me=Me_y + Pie- Me = Si(Pie - f(Me)) - T

‘The H202 concentration at time t after pump operation
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Fast Charging of Electrochemical Devices

AkTE5EA
EHEREABAMNEERARY, LESEHENFIFTHAMNREZ— H
F, REMRTERERSEIERSIMOSMEBENGEE. MRS ERAE
BRZNREESMEUELS SR, ERRRETRER R ENER 2T,
R ERARA TS, BrR{TREANE T EFEtAIIEHE
BAkrEsE.

* RIFREVH
B3 Ezﬁﬁiﬁu*ﬂ
ERMREZ

.

°,
DR

*,
”

X3

>

o W B B

FEREEE

< BT EN. HFEREM
o EZ&FF"\
* Biifte

> REME

2022 Xk \@SE linE-FES

49




/V/’_" BTS2 T EE A BRI A
Technology towards Net-Zero

'. /i
/.

' LN
%iiii*ﬁ’ﬁ%%?l?%fiéﬁé‘ﬁiiﬁ‘ Y g £ 4
AIRHEAEFERALELE L AEE . Lk P
BT ; %dﬁ”#**E%$ GRS SRS T AL RRR AR LR R

=5 Tk lE kR FEFSBERL Br O FY FF P AR AR
i ERCFCREAFE A EI AT R EE PN Rk o

[ T T T P

e — F

=153 : o "

oA i e

KEFE - FER Rk R KEEER R

2013.06.22 Z ¥4 (72 MR §)
- 300 10000
HPFE FEakpmE
1000 8000
o
. 6000
- 2
g ow g AN #
s H N
3 8 4000
0 o N
. - 2000
-
0 0
10:00 10

0
18:00:00 19:00:00 20:00:00 21:00:00
3 42,3 ws - 4§ 2 eg20cP T
AT+ 50 % SRANT
3

R ERTE RE RS SU N W TS POy
FRERG S F R rE A F xR o

BB fEF FHE SLFLF L FF TRl : AW
ph1005@mail. fju. edu. tw

50



%i;g-'ﬁ- Eida
CHEERRE M RRERKL F 2 B WA= £ A

% CATHCH N OSTVERSITY
Wicxg Sxtrdi gl FFT - FER

~

T

FAERP A SHER AR MO RR B RERENFLI Ak A T

SHRERE BRAR

RN R Ve FEd Aot F P HERDR o o g
B ok o Ao R EHEN55 BELSBL R TRPEALAF T F R
B VEREREK 555270%0

ﬁu-—“w-.——-v-.—w
. il

°

==

7

B

EABRRE A BB L e (ﬂu;@: SARRAY <)

(L0 1,000 £ S0 20°C Inkas 58°C Bt 37,000 2 25
X " AN - ERE (o]
| 1 6 1 I
CLL 4 L1 T ([}
R O 75 37000 Gl - 560 T8 il = h ) 6
gL N ]
=g 87000 R 00T i 44T | s
B R4 BCOF L) 57000 3 3% fi-f nE U 48 a
f O ) 7,000 T+ 3 Ky T Bl L 3 %]
FALN OO G 3 T P [ e = L 1]

% 7 F#COP(Coefficient Of Performance) >3.0

TRt AR RFREE &R A F LA f S debh R B A
FREL® -

TERF W A E SR F KPF TRk EBE
ph1005@mail. f ju. edu. tw

2022 Xk \@SE linE-FES 51



EXFTRGHEE TERRERIREER

Technology towards Net-Zero

ZEBHRREBEHFINRESEERA
RENEXRBRORBRHEEZIER

SElRENERIR R ERRDBRATE K
WCABEE R/ KERRAREPL

a4 | BOE
%

m ERSEBHKREE]

& &% (Multitask Learning Model, MTL) - %5

bk AWRFEL A 2R B 8 258 R Cloud Event SRS &N - 9%
Bix BusrREanEEEE BEauEl  BEa#RRE

EFHh R AR BIRERE 2R

ORRTREERRZERENARE - BERABRANERD

AEERE—RR

m R RSN HRALASECZEZBNEERRE -

mRHESAGR ST

B ERITERA(ERE - BERER  REFARBR)RRZAER
SIRBE R

m RHESABRERLRBEFBER mERSHER - HEE
RAFHEHRBERBRIATR

mRBEREEBERMESY - BIHRE  ZERE(CASREEE
R TR R A

| B

WERERERAREERES il
W SEHERNEE - AEERRGEREANBRES Tl Il i
o v E

II SABRBE TS BBHRSBEER A s
REBEFERE RS2 ER

1l |

[0 40]]
HEERR: BCAS SRR CER SHRINERIEREmR L) ﬁ‘*—'— 'Y ] i 4
ELEEREE: 02-29056265 E-mail: 152400@mail.fju.edu.tw empeo P et ¥, 3 = 1

HMIEHT 23 915 [ B gt 32

52



kit FRBIIRUSEI R HEE S3UsRET
B EEKRR (L THRMEIE BN =6 R

=1
© ETRIBEER M RERE IR BRI R A
.« BIRAR B EHHE IR RAE
« IEMTHRKDBERNTERSERMATTHE
—y
» IRIEIERS
- FRESHEURITENRIE — S IUIRIRIN S B R iR
© BAOBRD FERR BB RAIRIEEERSS
o RS
: E‘%?ﬁ?‘ﬁ’*”ﬂ&Hﬁ&ﬁﬁﬁﬁ%&:ﬁ:ﬁ%ﬁﬂ&llﬂlxﬂlzﬂlﬂz DEERE
BRI SRR B (B PR A S B FA Z BRI E R RE

' Bl :.%E'
« RARERIREEEER Hlu‘;qih'&j,,;‘x o
. EEEREDER ot ‘”"&3-?
B {48 ERE: 03-5715131 #33683
M Eﬁ)k?‘r,&%ﬁﬁﬁﬁ E-mail: yujeng.lin@mx.nthu.edu.tw

2022 Xk \@SE linE-FES 53




54

EXFTRGHEE TERRERIREER

Technology towards Net-Zero

EW% Pei-Yuin, Keng

IREARBMHBBIRESA
EJJIE?&&

QEVNSD

Prof. Keng obtained her Ph.D. degree in Chemistry at University of Arizona, Tucson.
She was awarded with the UCLA Scholars in Oncologic Molecule Imaging (SOMI)
to pursue her postdoctoral training in microfluidics and molecular imaging. In 2011,
Prof. Keng was appointed as a tenured-track Assistant Professor in the Department of
Molecular and Medical Pharmacology, UCLA. Prof. Keng has published a total of 28 SCI
international journal papers and 3 review papers with 1275 citations and has a H-index
of 19 and i-10 index of 26.



Development of Advanced Oxidation Process (AOP)
Catalysts for Rapid Degradation of Industrial Waste Water
(IWW) .
~masrumzs En Xuan Lin, Shan Yuan Hsiao, Pei Yuin Keng' (/L ﬁ
BEAXBMRBNETESZA T

Department of Materials Science and Engineering, National Tsing Hua University

Industrial waste water Pharma- .
Phenomstlcldes %

= ° 5
—> S0, — %3;
Textile Organ oC &
o ] polluta R
armacegnca Coagulation and Biological treatment Dye Mineralization i
Petrochemical flocculation Y L i
Paper and pulp Advanced Oxidation =)
=
Oil refinery Process (AOP BR
Coking v Continuously produce ROS to %
Other degrade organics —
B

v' :OH and SO, radicals have I
Sludge very strong oxidizing power
processing — Effluent Effluent v High mineralization efficiency B
v’ Easy to handle reagents
e v

Ease of integration

Development of Heterogeneous, Recyclable Metal Boratel Cobalt borate (Co,B,0;) Permonosulfate (PMS) Catalyst

as AOP Catalyst . . :
Degradation of tetracycline Indark (it
Persulfate based-AOP - Hydroxyl based-AOP Co,B,05 Co,B,05

H505 oy £ ’ H,0, L K=o73mint  k=0148
1~ 3.5x
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Pollutant Co0

k=0.024

. " § min-!

0+ CO; S CorB0, 25 ma PUS Ve BO my NaOCI
Iron borate (FeBO,) as Photo-Fenton Catalyst 0 - & 50Hn_,,n
(1) Degradation efficiency of organic pollutants ! 5 ) o Co30,
Photo-Fenton Degradation &
__ catalysts  rates, k | C02B205

C,N-doped FeBO,

@)

" k =0.218 min' -
~1.8x
|~10folds

50 om  k=00217 min-!

i Fe;0,NPs

3) Catalysts applicability (dye,
(2) Catalyst stability and recyclability @ yanlib?;ics) y (dy

Features of AOP catalyst: v Recyclable/Recovery

v" Abundance precursor v' Continuous

v' Cost effective production of ROS

v Simple synthesis v' Clean> H,0+ CO,
2 : v Stable catalyst v Removal of catalyst

v Rapid degradation
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