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Elastic Enhancement Conductive Nanofiber Technology Applied to Motion Sensing Devices
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Abstract

* We employ nanotechnology to create flexible metal/organic polymer
nanocomposites, incorporating rGO and AgNPs into SBS fibers.

* We've successfully developed the "Sandwich Structure Piezoresistive Woven

. W B Nanofabric” (SSPWN), a remarkable fabric with rapid response (<3 ms), lasting
essuremen: 99 stability (even after 5500 used), and exceptional thermal resilience, perfect for

&7 & ]|l wearable electronics.

* SSPWN Is used to track body movements and in RGB-sensing shoes for foot
motion monitoring. This nanotech approach has vast potential in healthcare,
health monitoring, gait analysis and paves the way for innovative wearable
electronics.
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Application of Novel Freeze-Thaw Method In Green

PVA/RIce Husk Ash Hydrogel

Pin-Jui Lin, Yi-Hsuan Hung, Cheng-Yuan Wu, Guan-Yu Chen, Chia-Jung Cho*

Institute of Biotechnology and Chemical Engineering, I-Shou University
E-mail: ppaul28865@gmail.com

Abstract

* This study aims to explore the utilization of agricultural waste rice husk ash as a
source of silicon dioxide, extracted through the sol-gel method, and
iIncorporated into polyvinyl alcohol (PVA) to synthesize silica/PVA hydrogels via
freeze-thaw cycles.

 This hydrogel possesses a crosslinked structure, outstanding mechanical
properties, biocompatibility, and biodegradability. To enhance Its conductivity,
silver ftrifluoroacetate solution was dripped Into the hydrogel, forming a
silica/PVA/nano-silver composite hydrogel. This composite hydrogel can be
applied in fields such as human motion detection.
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Conclusion

We utilized agricultural waste rice
husk ash to extract silica dioxide.
Through a freeze-thaw method, we
produced PVA hydrogels, enhancing
tensile strength and cross-linking
degree.

Furthermore, we Incorporated silver

trifluoroacetate to prepare conductive
hydrogels, which were then applied In
human body monitoring systems.



%‘r;'TEHuman hairzk %2 ¥ 4

Novel Human hair environmentally friendly nanocomposite power generation fabric

"

PVA /Hair

Mapping

FEAR 2RE

ML s s RE

Institute of Biotechnology and Chemical Engineering, I-Shou University

* Email: ppaul28865@gmail.com

~ = ;Z FE AT

T

Experimental

Hair powder

Different
Mixing Ratio

Drive LED
Power Generation Device

PVA /Hair Nanofibers

FT-IR

% d B iRHFL A %‘f\?PVAﬁFE’Z} %l,# D R RERA N BT
Fe B TR eIk R ﬁﬂm]?iﬁa ’ /9"5\2@@19 m\zF

TORNTAFTRBRARS B H I RARI2A6E » FHEFE I HBE AR AR 0§ 7
AT TR LR e IR VHEF DR RELS % o wiﬂﬁiﬁaﬁﬁi—? Eixfer L R
FFTAFE MR S8 BEBEI AT BREL I HPNERZFE

Abstract

7 i PVA gt 51]’)§

SEM

0%
- " |

Hair powder

ull Scale 593 cts Cursor: 0.000

—n—= o S| —m—
= | —— 15% —— Hair W e E — 15%
(C
e W K R N
. e > I.I=.I . /\
Q - —
é . /W 02, WWW > J/\
-2 ﬂ W E mwm”‘“m ‘“WMWMWWW E /__/_\

............. <0, . ol
A e 2822(1(:5&0.11)000 20(degree) 50 100 150 200 250 100 200 300 400 500 600 700
Temperature (°C) Temperature (°C)

Voltage / Current Power density Application

o 5L — ox 0% Hair/PVA
10% 10% 80 -8
15% 15% 4':' ==Vollagu ?D o
LT &
n S ~ _3.0 'Eﬂn le 3
T et 225 1502 15 o
< O = - 40 3 3
o S & g9 102
O ©° g 515 ED: 13 £
 — t —
- kB O . =10 EDE-EE
g o2
2 0.0 0 a -
. .
05 - - - : 10
9 ' 2‘I’i 2 ‘ . 10 10 100 10° 10° 10°
me(s) Resistance (Q)
3 _ o
% 20% Hair/PVA >
15% < 0.7 8 Q
2 18k o tonee v
m == Pawar €0aiily GE 1'5 g g
— 1.4
7 N g "D-5E L —
- 5 - S 112 o)
C S = loa ® ®
& = 2198 >
S 3 : o35 fos &
=l © = > —
t > L T lnp2 2= 106 3
G 4 04 S
al ’ 2 0.1 =
02 3
[ 2 F 0 0.0 0.0 -
iy . Ll Pa— 1 -2 A A i A :
0 1 2 3 4 5 0 1 2 3 4 5 10° 10° 10° 10° 10° 10’
Time(s) Time(s) Resistance (Q)

Conclusion

1 S 9]* R A Fer PVA B &
2. 720% Hair/PVA ¥ » T RAcq it
3 FEBF

FRERE FAAEEANERFR BRI OEF TP DL
RS > BRI NFTHOEAHFRARS F 216 B s tF -
§ P FEFFR AR TN e 4 Andn Bl 0 B A Y B 1

-

W
N

T ;f;' human hair¥k %% ¥ 4§ &




AR ML R ARTRR = F 1 RE

3%$~#ﬁﬁ~%4%~ﬁﬁﬁ~i'%*

HETAB I AFL PV EL T AT
E-mail: ppaul28865@gmail.com

€ R Rk TS AHE M ARTRA 3

Mk (TPS) ﬁg%‘:/};h.},, Hrde LA o G e
fig ) (PBAT) S Sl EAT
W 3

it 7 e 0 s L T PBAT A feid » & 4

(TPS with SA ) /PBAT&; é. E’:’ sk 0
2

@i Fht AR TERA :TPTPSI-PBAT et b kiR | ® o A 3 F
Data NMR
BHy ERLIEN . ngf’ “‘S*'J . B ol TPS NMR
[ N-1 ] 50% TPS/50% PBT CH.OF -OH
w [N-2] 60% TPS/40% PBT
TPS# ¥ o5
@ A /mSA [ N-3 ] 70% TPS/30% PBT 55 50 45 40 35 30 25 .prl,“
[S-0.5] 50% (TPS with 5PHR SA)/50% PBAT SiocH
A P 3 (SA/TPS) NMR
[S-1] 50% (TPS with 10PHR SA)/50% PBAT o
28 R CO, I
£ —— .
il == [S-2] 60% (TPS with 10PHR SA)/40% PBAT
Y [S-3] 70% (TPS with 10PHR SA)/30% PBAT
. 17MPa - 23.8MPa |
RAREOBA B 80% (TPS with 10PHR SA)/30% PBAT S5 S0 45 40 35 30 25 ppm
FT-IR
§ (SA/TPS) FTIR
b by

1032.7

Transmitance (%)

(TPS) FTIR

L) M L) M L) M L] M L) M ) 0 ' M | M | b ) M I ¥ )

80 85 90 95 100 105 80 85 90 95 100 105
Foaming temperature (C) Foaming temperature (C)

569.78

\,

= ) —&— S-1 4 —8— S-1
- 17 MPa —— - 23 MPa ——
P —A—S3 . —h—5.3
o —v—S-4 1000 - —y—S-4

4000

3000 2000 1000
Wavenumber (cm'1)

E
O)
=
72
: -
=
©
o
L

T v T v T ¥ T ’ T v T 0 T T T T T T T T T T T
80 85 90 95 100 105 80 85 90 95 100 105
Foaming temperature (C) Foaming temperature (C)

.____.

(d) (S-4)

i
-gg

Before foaming

OAPEF T — T P E Rk U
]v+,};ml; T 5 2B ﬂ?r 2 T2 Cozgﬁg fk—;? oo

¥ Bending F AR R R R P
Vlliﬁ» e R ePAS A o

®SEMRI% 7 » (TPS with SA) /PBAT ;¢ ;% &

‘rv%

Bending 7; 2 3 ,J{7 '@ B FLk o
break O 5% 4P » A PBAT ¥ it b tfhin

g
SAITPS ks 15 » 4F L3¢ R % 2 1 4 frehie ik
5 B

E3 Bl R R o
fa sk d e s 1 e * AT F R
St ERA ARLE G FRBEREY B

95°C 100°C 105°C




Electrochemical Glucose Sensors Based on Silver Nanoparticle-Reduced Graphene
Oxide/Polypyrrole Hybrid Nanocomposite Films
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E-malil: tthung@isu.edu.tw

Glucose sensors often use enzymes to modify electrodes; however, studies have shown that the enzyme activity can be affected during the modification process, which indirectly
reduces the sensitivity of the sensor. Therefore, non-enzyme glucose sensors, which do not rely on enzyme modifications, have become more popular. Common materials used in non-
enzyme glucose sensors include oxides, metals, and carbon-based materials, which replace traditional enzyme-modified methods. A hybrid nanocomposite film composed of silver
nanoparticles (AgNPs), reduced graphene oxide (rGO), and polypyrrole (PPy) can directly catalyze glucose, enabling a low detection limit through electrochemical reactions. The
device uses a three-electrode electrochemical cell, including the AgNPs/rGO/PPy nanocomposite film as the working electrode, an Ag/AgClI electrode as the reference electrode, and a
Pt plate as the counter electrode for electrochemical analysis. The synergistic effects among these materials enhance the electrochemical performance. Glucose detection is conducted

In an alkaline environment, with a scan rate of 50 mV/s, a scan range of -1.35V to -0.55V, a sample interval of 0.001V, and a sensitivity of 0.001 A/V. In this range, well-defined redox
peaks are obtained, and plotting current (A) against concentration helps to determine the detection limit and linear range.

Introduction J

Fasting blood glucose is a critical indicator in health examinations, with
normal levels below 100 mg/dL (1000 ppm). Levels above 126 mg/dL (1260
ppm) indicate diabetes, while values between these two thresholds suggest
prediabetes. Although current sensors capable of detecting blood glucose
concentrations between 20 and 40 mg/dL are sufficient for most individuals,
people at high risk of developing diabetes require higher sensitivity to detect
minor changes, enabling early intervention.

To address this need, this study developed a non-enzymatic glucose sensor
based on AgNPs/rGO/PPy. Non-enzymatic sensors offer long lifespan, low
cost, and simplified processes. Silver nanoparticles (AgNPs) provide catalytic
properties, biocompatibility, and antibacterial effects; reduced graphene oxide
(rGO) enhances conductivity and sensitivity; and polypyrrole (PPy), known
for its excellent conductivity, low cost, and stability, demonstrates synergistic

effects with rGO In the composite material, significantly improving
electrochemical activity.

Experimental methods J
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Conclusions J

This study successfully developed a non-enzymatic glucose sensor based on an AgNPs/rGO/PPy nanocomposite film. On
the original 1TO substrate, silver nanoparticles (AgNPs) were incorporated, leveraging their excellent biocompatibility and
electrical conductivity. Combined with reduced graphene oxide (rGO), the sensor’s conductivity and surface area were further
enhanced, thereby improving its sensitivity. Additionally, the synergistic effect between polypyrrole (PPy) and rGO

significantly boosted the sensing performance. Notably, the nanocomposite film amplified the current detected by the original
ITO film, effectively enhancing the sensor's detection capability.

Electrochemical tests demonstrated good linearity for both oxidation and reduction peaks (R2=0.9824 and R2= 0.9357,

respectively). The desired performance was achieved without requiring a large amount of spin-coating solution, as thin-layer

counter electrode:Pt
reference electrode: an Ag/AgCl electrode
Blank solution: Simulating different
environmental concentrations

preparation was sufficient. The current sensitivity of the sensor Is 9.65 x 107¢ A/ppm (1.74 uA/uM), with a linear range of 2 to

18 ppm. Even after 80 cycles of cyclic voltammetry scanning, the redox peaks remained stable, indicating excellent long-term
stability.
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Abstract

In this study, we developed a modified electrode material based on a zinc oxide, nickel hydroxide, and polyaniline hybrid nanocomposite (ZnO-Ni(OH)2/PANI) and explored its potential for
electrochemical acetone detection. The nanocomposite was synthesized via in situ chemical oxidative polymerization in an environment where aniline monomers, zinc oxide, nickel hydroxide
nanoparticles, and polystyrene sulfonic acid (PSS) coexisted. This method facilitated the formation of a uniform nanocomposite structure, enhancing material compatibility and stability. After
depositing the nanocomposite onto the surface of a working electrode to form the sensing layer, we systematically investigated the effects of electrode modification, material composition, scan
rate, and acetone concentration on the electrochemical response. The results demonstrated that the modified electrode exhibited significantly enhanced sensitivity toward acetone, with the
electrochemical response increasing as the scan rate and acetone concentration rose. Our studies show that the modified electrode is not only suitable for routine acetone detection but also
shows promise in monitoring abnormal acetone levels in the breath of diabetic patients. This innovative sensing technology provides a robust foundation for the early diagnosis of diabetes and
holds great potential for biomedical applications.

Introduction Investigation of Material Properties

FTIR

Acetone 1s an important indicator for diabetes screening. For instance,
acetone levels In the sweat of diabetic patients are higher than those in
healthy individuals, with typical concentrations around 0.2-1.8 ppm in
healthy people and 1.5-2.5 ppm iIn diabetic patients. Unlike traditional
glucose meters that require invasive blood sampling, this study developed
a modified electrode based on a ZnO-Ni(OH)./PANI nanocomposite
material. The system systematically explored the effects of working
electrode configuration, electrode modification, scan rate, and acetone
concentration on electrochemical response, offering a non-invasive
detection method.
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Figure 4. (A)FTIR Spectrum of the nanoparticles (B) FTIR Spectrum of ZnO/PANI (C) FT-IR Spectrum of the PSS-Added
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The experimental

results demonstrate that, compared to SPCE and ZnO/PANI, the ZnO-Ni(OH)./PANI

nanocomposite material is the optimal sensing material, contributing to enhanced electrochemical performance. This
modified electrode shows excellent performance in monitoring acetone concentration, indicating its potential for
early diabetes diagnosis. Future research will focus on addressing issues such as film adhesion and long-term stability
to further improve material performance and explore additional practical applications.
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With the growing global demand for sustainable energy storage, supercapacitors are gaining attention due to their rapid charge-
discharge capabilities and long lifespan. However, the widespread application of supercapacitors is hindered by their relatively low
energy density. Graphene, owing to its superior electrical conductivity and extensive specific surface area, has garnered significant
attention as a promising material to enhance supercapacitor performance. In this study, reduced graphene oxide (rGO) was synthesized
via a modified Hummers' method to serve as the electrode material for all-solid-state supercapacitors. The morphological and
electrochemical properties of both graphene oxide (GO) and rGO were thoroughly characterized using scanning electron microscopy
(SEM) and cyclic voltammetry (CV). The all-solid-state supercapacitor device was fabricated using a polyvinyl alcohol/potassium
hydroxide (PVA/KOH) gel as the electrolyte. During CV tests conducted within the voltage range of -0.9V to 0.5V, rGO demonstrated
well-defined, quasi-rectangular CV curves across various scan rates, indicating excellent electrochemical reversibility and stability. These
findings underscore the potential of rGO as a highly effective electrode material for supercapacitors, offering promising avenues for
energy storage applications.

Introduction Results and Discussion

With the increasing demand for renewable energy, especially in electric vehicles and portable
electronics, developing high energy and power density storage devices is crucial. Supercapacitors SEM aanalysis
are promising due to their fast charge/discharge capabilities, high power density, and long cycle life,
making them ideal for current storage needs. However, their low energy density limits practical
applications. Traditional supercapacitors use liquid electrolytes, which pose risks of leakage and
volatility. All-solid-state supercapacitors offer safer, more stable operation over a wider
temperature range. Among many materials, graphene is a key candidate for enhancing all-solid-
state supercapacitors due to its excellent conductivity and high surface area. Reduced graphene
oxide (rGO), in particular, shows strong electrochemical properties. While rGO synthesis and
characteristics have been explored, its application in supercapacitors requires further investigation.
This study focuses on the application and electrochemical evaluation of rGO In supercapacitors to
assess Its potential in energy storage devices.
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Figure 6. FTIR spectra of graphite oxide (GO) and reduced graphite oxide (rGO). (A) GO shows a
broad peak around 3400 cm™ for hydroxyl (-OH) groups, a peak at 1720 cm™ for C=0 stretching of
carboxylic acids, and a peak at 1620 cm™ for C=C bonds. (B) rGO displays a weakened peak at 3400
cm', indicating reduced hydroxyl and carboxyl groups, and a decreased C=0 peak at 1700 cm™,
confirming the reduction of oxygen-containing functional groups.
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Figure 2. Diagram of Electrochemical Testing and Assembly
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Figure 3. (A) CV results in a three-electrode system with 1M KOH show nearly rectangular curves at various scan R M
rates, indicating excellent capacitance and stability.(B) Nyquist plot from EIS demonstrates minimal change in _ - _ _
charge transfer resistance across cycling states, reflecting good short-term stability. Figure7.(A) Specific capacitance of rGO Increased from 7 nF/cm2to 120 nl_zlcr_nZafter 1000 cycles,
Indicating enhanced structural stability and performance.(B) Energy density improved from 0.005
Wh/cm=2to 0.025 Wh/cm2with cycling, showcasing better energy storage capabilities.(C) Power density
rose from 0.1 W/cm=2to 0.5 W/cm=2as cycling progressed, highlighting rGO'’s potential for rapid charge-
discharge applications.(D) Charge quantity increased with the number of cycles, demonstrating
. continuous improvement in performance.(E) EIS results show stable charge transfer resistance after
Conclusions 1000 cycles, reflecting the rGO electrode's robust interface with the solid-state electrolyte.

In a three-electrode system, reduced graphene oxide (rGO) demonstrated good electrochemical performance, exhibiting excellent capacitance in a 1M KOH electrolyte. Cyclic voltammetry (CV)
results indicated that the current response increased with scanning rate, showcasing fast charge/discharge capabilities. Electrochemical impedance spectroscopy (EIS) showed minimal change in
charge transfer resistance after 1000 cycles, reflecting good short-term stability.

In a subsequent two-electrode system, rGQO's energy storage performance improved with cycle number, suggesting an activation process. While the initial specific capacitance was low at 7 nF/cm?2
likely due to poor electrode contact, it rose significantly to 120 nF/cm=2in later cycles, highlighting its potential. Energy density increased from 0.005 Wh/cmZ2to 0.025 Wh/cm=2 and power density
improved from 0.1 W/cm=2to 0.5 W/cm=2after multiple cycles, indicating promising applications for fast charge/discharge.Despite existing resistance issues, this underlines the need to optimize material
preparation and assembly, especially enhancing the contact between the electrode and solid electrolyte to boost performance and stability.
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Application of photocatalytic nanoporous fiber technology in green energy technology
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Development of a Power Generation Device Using Recyclable Biowaste from Fish Scales and
Human Hair for Triboelectric Nanogenerators (TENG)
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Wireless Eleotrocheml.\oal Platform with Molecularly Imprinted Polymers for Dopamine
. Detection in Clinical Neurological Samples
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’
I Dopamine plays a crucial role in the central nervous system as both a neurotransmitter and hormone. Abnormal levels are associated with neurological disorders

such as Parkinson’s disease and sch|zophren|é hlghllght\ng the need for precise dopamine monitoring. In this study, molecularly imprinted thin films based on I

ethylene-vinyl alcohol (EVAL) copolymers were fabricated \({a wet casting, with dopamine as the template. Among COpolymers with varying ethylene contents, 32%

EVAL exhibited the best sensing performance at a dopamlne\lmprlntlng concentration of 10 pg/mL. The sensor achieved up to 98% accuracy In real sample testing.
Coupled with a wireless electrochemical platform,'this system otfers high specificity, sensitivity, and cost-efficiency, showing strong potential for early detection and I
monitoring of neurological diseases.

I Keywords: dopamine, wireless electrochemical sensor’ molecular m}xntlng technology, ethylene-vinyl alcohol (EVAL) copolymer I
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analysis using cyclic voltammetry (MIP)  concentration analysis using cyclic are as follows: | I

voltammetry (NIP) 1. The electrode containing 32 mol% EVAL exhibited the best dopamine récognition, With an imprinting

---- factor (o) of 1.85, indicating excellent performance.

2. The sensor demonstrated a detection range from 6.53 fM to 65.3 pM, reflecting high sensitivity toward
7| 13761 | 115.79 |
im 182.06 @ I 3. The dopamine-imprinted EVAL electrode was reusable up to five times without'significant loss in
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I 5. In real sample testing, the sensor achieved 90% accuracy at 1000-fold dilution and 98% accuracy at
Imprinting efficiency (a)= I 10,000-fold dilution, demonstrating strong robustness and reliability.
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Study on the effects of storage temperature on the phage residual viability of Acinetobacter baumannii
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B, RlESHEN 4°C MIRIR. ERRBNEFRGEERR TR, AESIEREEISFEFIRIR.

%ﬁ 120% - 120% 1
100% KQ&X.;W . 100% Mty
U P A~ . . . < 80% - 80% -

Bl RNEEREFREFELINER T, REISEERE. HilRfE. &RRE % o P o e
ARTFE. [EEGER. SFLZERSE. BREIEEEFREFIESEREIEENR KRS & o - ijf; 40% - iif;;
BE, TR 4°C Bif, TREHA. HMREFEEEEERINEEE a°C st Y wsiss
20% ZE 50% B 87% Hill, {EAFREREI TR ESRIEZEH=EE . o L o

FERBFRTNEAHIERZEEEE -80°C, -20°C, =g, °“\W"*f’W%%Wf::@%\%%@%w °\%\%W%Wf::t@\%%@»&w
4°C B 37°C [ -80°C, -20°CHRIMMHBZFHHFFT, ARIZEEIZAIRFHAR 120% -

, iEMENRSEBMERNEFERZE. AERERFFINRIEEEmLER. 100%
3 80% A
T o s
! 4& 40% - 0327
0403
—— —— : 20% - ®-0454
Eir R IR IS 0

AHFIER 8 ¥k A baumannii EIEBXBEROELR, FHTIER R RN
ZVEEES §163. 165, $327. $403, $453. ¢454 R ¢455 'SR Fig. 1 (). 5 FRIZEESES 4°C . RT & 37°C (RFIHIRERFEZAH.
KREREKTEELR. BR&EIEEZ A. baumannii E&RLL 1:30 ZELHI
MO 100 ml FREIZEER (LB medium) 1, 52 37°C, 200 rpm EiEiE 12 -
8BFE OD¢y 8958 1 5, BERIMAIEELEE MOI = 0.1, ZIFEESRR o
ZE®RE 37°C, 200 romE&EIigE 3 M, Ll 14,170xg B 20 53 g - 5163
s LS, LA 0.45 pm filter BIgRAIHIZEEER. & ° ';“;

g . 406
=it 1t S a 2 - m 418
IFEES=E Al 0 | | | |
b p— _ . $163 $455 $327

BRIRIEEZ A. baumannii B (ODgyp=3)100 ul B2 100 ul i hage
= 5 SR W FElRELE N= DL _ o _
SHEZBEEER, WA 5 ml 2FEEIERE (soft agar) B, BSH Fig. 2. RFEIEEEAMIAEE (0163, $455, ¢327) ZAEHAI, 163, 455,
gEfIZEZHampicillin (50 mg/ml) ZEREIZEER (LA plate), fFatE 327, 406, 418 H¥RIASEHAEAIRIS.

ZIGHENR 37°C ISE5HIEEERK, IISEHERANSERIERIRRE. 120% - 120% -
——— . a 100% @§—P—0—2 —& 100% 48
e e e A RS 2 o e

FEHMEMEEESR, BER -80C & -20C, 4C, = Z oo waos | oo%- w o
. o e . et PN . , gt
B RT) B 37°C BRIERE. SHHNEAMNBHEBE®RSEHM 50 & a0% - w163 & a0 - 455
Wt% 2 87% H;m, %ﬁs _sooc & _ZOOC }%iﬁ‘%ﬁo g 2 @Eﬂ*:%iﬂ“fﬁﬂﬁ 20% A ¢163 e 20% A (|)455 8
HEEEE—IR, 15822 1A, N 0%+

O A W35 VDO AN H DO O AP IGO0 RSN
120% ~ DAY
z:|: 100% ",ﬁa\-:o:\‘ N ﬂ :
mE] _80% -
%E 00% - #-406
120% - 120% - & 40% - 327
418
100% 100% < 20% 1 0327
. 80% - 80% - 0%
> O A (B> Aa®59 1 190 PAAN X DNV
i 60% +$i63 60% - ~+$163 . A
Wi B $455 B $455
% 0% - 9327 40% - 527 Fig. 3. FIARRIEEEEZ 0163, $455 K $327 S 4°C (RFISAFEERA.
o -80°C(&H s oo BOCCCREHM) 7)) 406, 163. 418 FRIBFEHEAIRSR.
0% +—+——F———7—T TV T T T T T T T T T T T T T 1 0% +—+——T T T T T T T T T T T T T T T T T T T T T
R e O R O G S ARSI NSRRI ysa
DAY DAY mE A
120% - 120% -
— f 1. MEAENTEZ WEISRETFR -80°C, -20°C & 4°C RIBIS-hIBEEREM, &
< 80% - 80% - \ , 4 (AR AETETHIFTE 95% &R,
jf:f 60% - :i_léz 60% - o6 2. £ -80°C HIRTFIRIEHR, %Eiﬁhﬂﬁiﬂi%‘%ﬂﬂi%fﬁfé%ﬁﬁﬁ%&%. (BIFEIEE R
ﬁ£ 40% - $327 40% - B 455 ﬁ%ﬁﬁg -20°C H‘J}%iﬁﬂlﬂﬁﬂﬁ?iﬁﬂﬂﬁiﬂiL‘H%%Ei%férﬁo o
2CHA ) e 2CER A L) ﬁ;g 3. BREIEFHRZRIFFEETS ERWNEIENE 90% Za:mEREERFR
20% - / 20% - B st 37°C 5, 5 HIRERENFEERSIPEINTE, B TREBEEXE 20%.
0% 0% A 4. IREBEBESHEFER —80°C 2= —20°C RIRIEH, (BEFMHT —20°C IFERINHEH
QAP PR AN SR D A A P SRR AN AR LIRS HRIEEE.
DAY DAY 5. —iFIEEREFRAETE, SBAREEZE. I—IiFfREEEARSTEREER

Fig. 1. IEEFERY -80°C R -20°C (REISHIRE RFEZAI, FRIEEE, EREFRFLAZEEFENER.



mailto:trling@isu.edu.tw

	【化工
	投影片編號 1


