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Kinetic mechanisms establish of Lithium ion cell on thermal
explosion

EE A

Yih-Wen Wang
ERFEFRE P RBES 22
Department of Occupational Safety and Health Jen-Teh Junior College of Medicine,
Miaoli, Taiwan.
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Abstract

Lithium-ion batteries are broadly applied for the electrical equipments. They
expose at the high temperature environment as using could cause thermal reuse for
Li-ion battery. Therefore, the overheat for Li-ion battery pack could result in fire,
explosion or cell burst. The potential thermal hazard for battery runaway reaction
should be taken attention. The purpose of this study was to classify the self-heat
reaction of thermal runaway at adiabatic conditions for Li-ion batteries by using
calorimetry methodology. The experiments evaluated the thermal hazard
characteristics of the Lithium-ion batteries, such as onset temperature (TO),
self-heating rate (dT/dt), pressure rise rate (dP/dt), adiabatic temperature rise (ATad),
maximum temperature (Tmax) and pressure (Pmax). This study identified the hazards

i ?;g‘;%%% B%‘;J; 0 43 g > E-mail: evenwg@pchome.com.tw
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of Li-ion batteries that high state of charge level had thermal explosion risk.
The calorimeters could be applied in eneygy storage system for safe design and
management.

Keywords: Lithium-ion batteries, Calorimetry methodology, Thermal explosion, Safe
design and management.
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Kp: Boltzmann’s constant;

n: reaction order;

u: degree of conversion;

E.: activation energy;

v: frequency factor of Arrhenius equation;

h: heat of the reaction;

C: heat capacity;

T: temperature,

t: time;

m: mass °
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The improved control efficiencies of carbon dioxide and air
pollutants by applying O,/RFG combustion technology

mAas T map?
Jyh-Cherng Chen, Chih-Ming Chen
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Department of Safety, Health and Environmental Engineering, Hungkuang University,
Taichung, Taiwan
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Abstract

As global warming is continuing serious, how to effectively mitigate the
emission of CO, from the combustion processes is imperative. This study applies the

oxygen/recycled flue gas (O,/RFG) combustion technology to waste incineration and
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investigates the emission characteristics of CO, and air pollutants at different
operation conditions. Furthermore, a wet scrubber was incorporated into the
incineration system to study the control efficiencies of CO; and air pollutants with the
aid of using the O2/RFG combustion technology. Experimental results show that the
concentrations of CO,, NO, SO, and HCI in the exhausts were increased with rising
the O, concentration in feed gas and the RFG rate. As the O, concentration was 40%
and the RFG rate was 70%, the CO, concentration can reach 72.9% and which was
five times higher than that in general air combustion system. Moreover, the control
efficiencies of CO;, SO, and HCI by traditional wet scrubbering can be much
improved in the O,/RFG combustion system. The results of cost analysis for CO,
control also demostate that the cost of CO, control can be reduced more than 20% by
appling the O,/RFG combustion technology, and the saved cost was increased with
rising the O, concentration in feed gas and the RFG rate. The development of O,/RFG
combustion technology is highly potential, especially for the requirement of CO,

control in the near future.

Keywords: Oxygen rich combustion, flue gas recycling, carbon dioxide, air pollutants,
control effieiency
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Abstract

Unsteady combustion and internal heating of a multicomponent biofuel droplet
in a high-temperature flow are studied numerically and validated consistently with the
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literature. In the developed numerical method, the governing equations of the gas and
the liquid phases are fully solved and linked at the interface. In addition, a moving grid
system and the particle deceleration are also considered to account for the droplet
regression and impact of drag force. The obtained results show that the convective
droplet is ignited with a wake flame after a heating-up period. With increasing time
the relative velocity between the droplet and surrounding flow becomes smaller due to
the drag. As a result, the flame changes from a wake type, through a transition type,
eventually to an envelope one. With regard to the droplet interior, internal heat
transfer and composition of different mass fraction are always dominated by internal
circulation and unsteady heating prevails over the entire droplet lifetime. In
comparison with the vaporization fluxes of three different blending biofuel droplets,
the numerical results reveal that the single-step global finite rate chemical reaction
and mixed combustion heat of n-octane and ethanol biofuel blends play the important
role for dominating the transient behavior of biofuel droplet combustion.

Keyword: Multicomponent, biofuel, droplet
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Abstract

Isoprene is extensively used as a raw material in synthetic rubber industry.
Unfortunately, safety information regarding to isoprene is not clear that had induced
accidents around the world. Therefore, thermal analysis technique was applied to
evaluate the thermal characteristics of isoprene and mixed with incompatible
substances, carried out by differential scanning calorimetry (DSC). Results by this
study indicated that isoprene had flammability and instability characteristics, its heat
of reaction was more than 1,100 J/g. Safety information can be applied to enhance

process safety in terms of isoprene.

Keywords: isoprene, safety information, thermal analysis, differential scanning

calorimetry (DSC), flammability
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Co-gasification of Coal and Biochar Blends Technology

Development Feasibility and Economic Evaluation
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Abstract

The economic evaluation of co-gasification of coal and biochar blends
showed:(1). mainly to the domestic production of rice husk as biomass. (2).the
torrefraction (240~250 °C) approach to woody with holding time of 0.5 hours is the
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best. (3). biochar addition between 5 to 15% is proposed. (4).cool gas efficiency can
be incrased by improving coal-water slurry concentrations. Further evaluations
indicate: (1).blending biochar with coal will cause the fuel cost to rise, (2).lower the
heating value of syngas, (3).result in a longer payback period. To increase the
feasibility of co-gasification application, it is suggested that reducing the biochar’s
cost from innovative pretreatment processes and lowering the payback period are
esential for future work. With the implementation of carbon tax there will be incentive
to the development of co-gasification of biochar and coal. Finally, it is recommended
to develope domestic pretreatment technologies, including torrefractioning,
pyrolysising and co-gasificationing. And invest on building pretreatment plants in the
Southeast Asian countries to acquire the biomass supply for the domestic demand.

Keyword: biochar, pretreatment, torrefraction, co-gasification, payback period
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LR iE

B 22 ?"r')f”’ 5§ Y RIE AT R
1A Rar1T8%

=ERF gt | A% |
Hemicellulose | Cellulose | Lignin | Ash | Other

N
®

BAAfr (Wi%)

Freh 40.11 27.38 6.00 042 | 26.10
BT e AN 11.18 36.08 28.66 1.40 | 22.69
fex 21.34 36.06 21.16 7.96 | 13.49

F 2 ZRAFTFTNAPES

Proximate analysis (wt%) Moisture VM FC Ash
PRl 14.50 68.80 14.93 1.76

)2 - N 12.90 61.36 17.78 7.96
itk 11.51 61.13 16.37 10.99

AFE Y R UREROE T L R O 0 2 R R ;gggs B A+ 240~
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s BERE | FEEE | agy | N c Hol o | oo | By |#%i HRY
(00) (| | | | % | o (keallkg) | (keallkg)
25 - ~ | 255 | 47.45 | 691 | 4300 | 091 | 4869 4866
240 05 1059 | 274 | 5083 | 6.66 | 30.77 | 0.78 | 5206 4652
wnrtih 240 1.0 1599 | 257 | 5210 | 6.36 | 3897 | 0.75 | 5466 4590
270 05 2587 | 2.67 | 55.93 | 5.60 | 35.80 | 0.64 | 6056 4487
270 10 | 3588 | 294 | 6510 | 552 | 2644 | 041 | 6707 4298
25 - ~ | 285 | 4256 | 546 |49.13 | 1.15 | 4190 4188
240 05 779 | 2.80 | 4249 | 4.94 | 49.70 | 117 | 4615 4254
ek h e kK 240 1.0 11.96 | 293 | 4346 | 525 | 4836 | 111 | 4696 4133
270 05 17.56 | 3.4 | 4348 | 478 | 4860 | 112 | 4783 3941
270 1.0 2351 | 3.18 | 4867 | 479 | 43.36 | 089 | 4912 3755
25 - ~ | 013 | 3815 | 560 |56.12 | 147 | 4011 4009
240 05 649 | 0.14 | 4417 | 531 |50.38 | 114 | 4579 4280
foi 240 1.0 9.05 | 009 | 4428 | 532 |5031 | 114 | 4627 4207
270 05 17.96 | 0.09 | 4659 | 5.15 |48.17 | 1.03 | 4809 3043
270 1.0 2293 | 011 | 4815 | 475 | 46.99 | 0.98 | 4861 3745
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Syngas(vol.%), CGE(%b)

# 4 ~ Aspen Plusticst 2 B R -k % J:Fz: 8

F v S

Case | "k(Wt9) | ;® i % (Wt%) | & ~ A (Wtd%) | Fid(wi%)

1 35 65.0 0 0
2 35 58.5 6.5 0
3 35 52.0 13.0 0
4 35 455 19.5 0
5 40 60 0 0
6 40 54 6.0 0
7 40 48 12 0
8 40 42 18 0
9 35 65.0 0 0
10 35 58.5 0 6.5
11 35 52.0 0 13.0
12 35 455 0 19.5
13 40 60 0 0
14 40 54 0 6.0
15 40 48 0 12
16 40 42 0 18
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B RS (5 P 91004 R F 1 RCLED) ¢

& pxr £ (%) X —

% % $2(USD/#) 120 -

£ p ey £ (9) (100-X) F e ASLE (s ik 2 TR

Fe# ) H (NTD/#R) 10,000 ol IR (S e A TR

T 30.03 101#10% 09p ;R =

oA E 9,402 Kcall liter

BRI BT 6,833 # e (Kcall Kg)

fer g 4,250 # i (Kcal/ Kg)

a 23.569 gli e Zygjg:g*ﬁlgg 56291030/5 :
T 3 1ETHTH( ~R)EER)

RIS S 8000 £ % g (hr) > 7 * 5 591.3%

A % 382 # T (kwrh)

AP TS AGER) 150,000,000 |—

EEBET 5,280,000

FEAE (M F > ) 5,720,000

Fekidhip 2 ocE (4%/Hour) 14 ;:/io’z r)# 10047 2 fs Fedotp 2 2c & (7
777 5 % (NTD/#) 800 XX P T 24 B #
LI e e

% b %R foR 2t g o IRLDT A B &4 fem 2 R 1 (~/4)
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(A) 90 10 70 10,000
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© 75 25 62.5 10,000

(D) 70 30 60 10,000
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FT - BRAFHEF 2o A58 %

& b (A) (B) (C) (D) (E)
P NTS$/ = % NTS$/ = % NTS$/ = % NTS$/ = % NTS$/ = %
N+1#& & 4378, 9,375,000 | 3.00 | 9,375,000 | 2.87 | 9,375,000 | 2.81 | 9,375,000 2.75 9,375,000 3.21
& E R A A 108,648,540 | 34.73 | 96,576,480 | 29.55 | 90,540,450 | 27.12 | 84,504,420 | 24.79 | 84,504,420 | 28.95
FEY fREA A 35,500,000 |11.35| 71,000,000 | 21.72 | 88,750,000 | 26.58 | 106,500,000 | 31.24 | 57,510,000 | 19.70
& EF F A 68,482,500 | 21.89 | 64,965,000 | 19.88 | 63,206,250 | 18.93 | 61,447,500 | 18.02 | 61,447,500 | 21.05
FEAEF 10,512,000 | 3.36 | 10,512,000 | 3.22 | 10,512,000 | 3.15 | 10,512,000 | 3.08 | 10,512,000 | 3.60
FERT DT 9,168,000 | 2.93 | 9,168,000 | 2.80 | 9,168,000 | 2.75 | 9,168,000 2.69 9,168,000 3.14
FEB4y 5,280,000 | 1.69 | 5,280,000 | 1.62 | 5,280,000 | 1.58 | 5,280,000 1.55 5,280,000 1.81
& FH© (<4 - % > h¥) 5720000 | 1.83 | 5,720,000 | 1.75 | 5,720,000 | 1.71 | 5,720,000 1.68 5,720,000 1.96
AEFTE>A 6,750,000 | 2.16 | 6,750,000 | 2.07 | 6,750,000 | 2.02 | 6,750,000 1.98 6,750,000 2.31
T iapE R A A 673,060 0.22 673,060 0.21 673,060 0.20 673,060 0.20 673,060 0.23
b g 52,685,488 | 16.84 | 46,831,545 | 14.33 | 43,904,573 | 13.15 | 40,977,602 | 12.02 | 40,977,602 | 14.04
FERIE LA 312,794,588 | — |326,851,085| - |386,703,125| - | 340,907,582 — 291,917,582 -
AP EIFHRTAE 460,229,000 | — 410,566,000, — 386,703,125 - 363,486,000f — 363,486,000f —
Exxtd £ 48,949 - 43,667 - 41,129 - 38,660] — 38,660 —
A FEsEd A A 386,485,112 | - 344,779,765 - 324,740,511 - 305,243,536] - 305,243,536 —
ZH &4~ (NTD) 25,600,000 - 25,600,000, — 25,600,000, - 25,600,000 - 25,600,000 -
= & JEF|(NTD/Year) 99,290,524 — 43,528,680 - 16,461,178 - -10,064,045] - 38,925,955 -
Return Year 1.51 — 3.47 — 9.11 — -14.9 — 3.85 —
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BEURPREF FEFE R ALY

The Study of High Temperature and Halogen Free
Flame Retardant PP Compounds for Sheet Extrusion

LS SRR R (S R S A AR SRR L5 AR
Chia-Hsun Chen, Hsu-Chiang Kuan, Kun-Chang Lin, Shen-He Huang,
Chen-Cheng Wang, Yu-Chuen Lo, Chen-Feng Kuan*
FAPE A F AR
Sustainable Material Research Center, Far East University, Xinshi,
Tainan City, Taiwan
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Abstract

Polypropylene (PP) has excellent anti-chemical and anti-scratch properties, and it
can meet the requirement of electrical appliance insulates characteristic. However, PP
doesn't have the ability of flame retardant, and the traditional halogen free flame

retardant was metal hydroxides. These metal hydroxides release a large quantity of
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TEAAHA S TR 1425 0 B34 E-mail : cfkuan@cc.feu.edu.tw
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water vapor during burning, consequently, retard the further burning of the polymer.
However, with a high volume loading, the mechanical properties of these composite
become deteriorated. This research aims at using a minor fraction of different halogen
free flame retardants, which enhance each other’s performance synergistically. Under
the premise of good mechanical properties requirements, we developed the halogen
free flame retardant PP compounds for sheet extrusion, which have the excellent
anti-fold bends characteristic, the good electrical appliance insulates characteristic,
excellent anti-chemical and the anti-scratch properties, UL-94 VO of flame protection
performance and lightweight.

Keywords : halogen free flame retardant, synergistic technology, sheet extrusion
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