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abstract

This research utilizes carbonized rice husk, a byproduct of agricultural waste, which is treated
with edible vinegar and combined with an environmentally friendly waterproof gelatin formula to
create a carbon paper electrode. This electrode serves as the positive electrode material for a
rechargeable aluminum battery. The negative electrode is made by coating aluminum foil with a
more environmentally friendly and non-toxic PVA. The electrolyte, composed of 2 M aluminum
chloride/0.1 M saline solution/5 g sodium acetate, is absorbed onto filter paper. This process
successfully produces a rechargeable "carbonized rice husk paper/aluminum battery." After three
charge-discharge cycles, the initial open-circuit voltage upon discharge reaches a maximum of
1.296 V, and the initial short-circuit current reaches 137.1 mA. By connecting two batteries in
series, an LED light was successfully illuminated for at least 72 days, and a fan was able to operate
at a working current of approximately 4 mA for 215 minutes. This work primarily employs food-
grade and environmentally friendly materials, offering several advantages over previous works,
including low pollution, low cost, ultra-thinness, rechargeability, and flexibility. The stability of the
battery after charging is superior to that of commercially available graphite sheet electrodes,
allowing for at least 5 consecutive charge-discharge cycles. It is hoped that this innovation can
provide a sustainable and environmentally friendly new impetus for large-scale energy storage

systems.



= Al

il

— ~ BASEE

"Rk REEAREENERY) > FBRESEZEEERBEORES - & 100 A THIREHIL
T - 495 20 AN THIRERLREEEY) - BIEACHE 2 DL B R G o BEER R A AT R A HE
o (RIS R 22 R TS B IR S 7 HEERY - NI E AR B - Al 2 A A Ry
BRI AL o MRERAESLE 900°C DLER(EIR » GIPRCE S#IBRY T SRAERERR L > A~ 520H
g > HAWI B EEon R > WILEFRBNER > TR ET A A Es R
BUEEMARL - BT ZEBEENTIT - fEfF " SRAERERR ) DB RE - MR R EE
St -

NS ERFR KBS - K3 B ARIVEIRE 5 Y ~ RSB AR E - SraE
R RIS AR A fe AR T ERCAHY ERE RS B REAE FH R 7 T b AL - e e FHERGR
—RHIES - #1304 > Thbet " gndEit ) ARTUITE - pRohBLSEE S PHIE A SR H S
TEAM > PHFERCR R R EAERERE R Z BT > BARAME » AR - i E S ESS -

—f% " gREE AVIERSRE R AR 0 By TR IVEREIVES - RS S LR/
ELET-(AICI/[EMIm]CY) - BifirploAuss - IR ESCE T sAbAERR |, - I FCHE R i
PERY TERRE ) Rdkde > EUEA T R ARHUABREE T I LIS S R - b
S TR T EEER ) /Y T snEEh ) o REDIRRERIEMO T RIERE 0T -

R PSS
(—) U SRAL SRR F AR AR - PP S
(=) HeF g f R B -
(=) HREERAE AR E T -
(19) BB ATEpe bR/ em Bt > et A H i s
(1) BUPLEGE SR RIS rER



=~ XRREEA
(—) $adE T R EM

seife T AR S AR R ERRE MG T > (EH SRS E - (ER AR S
Kss R EENR - SR SR RAS R > ElenEtER e 22t
S IR RCR ~ A R A S0 S BBV E RN 2 RE 0T - BAEATIAME ~ fRREeA -
WY % K m B AE B R

SHEERN( )RS Rdn(Aluminum) ~ IR} Ry 2(erapgite) » [l 1-3-1 7
ST A R R ] - H AR A 3D B4 S50 K (graphitic-foam) AURE -
W 1-3-2 For o HERRE 1 Tum) SEAERFIRRGHY AT Be Mt - IS AA e f HI9 a0
FLBEAF 2848 - MANEREARET(E IR S T ARHYERE - Je AR - [#{KE
AR o REIEASR R IE R (6 i - SR 1B E i T BRI R N -

o}

a Battery discharging
a l »
%\> ¢ >
& e
L - B A
Anode Cathode
(aluminium) (graphite)

AICL/[EMImICI

' lonic liquid

1-3-2 3D AR AIRE

Al + TAICI; — 4ALCI; + 3¢” C,JAICI,] + & — C, + AICI; WRIE T TS - RO R I B

125 7 thEERESOR BRI o S-SR A it AT > S Fan g
AR EMmN R A SR EA B s - HHERE A EEmEET R ZE(L > fEk
AaRIUEAYRES - MELETERERN - HZ BB e PR U - L
AAERZ -



55N B SH T 59 meERHE FLn T in ) BT S 15 - TR
IEETE > RS 5 R r e en T N E ] e\ T A LY S8 - G4 R ATHRE
FE 8 REAL - “PHLRA 2.5mw > (LETEEAR 192mAh « (HEEMEERG = ik
M- HEEUE - REEEPTELSRA bR e A n A e — o it -

(Z) fRAbReEm

RROEROR R THVEEEY) - — i Rl - & 100 ATRIRSHYTE S - 497
20 N THIRERREEEEY) > AR e > G AR E RAVERBE Sy - (ERARE el
900°C PL_EMYSRAL - JTERGRIEA G - BERR{bRER - KR8 S(tW - BA 2-
A%HTHFHE > ERIRVESTEE TS - HApl i PRI E NI E TR > AsTZE A
se I HREIFYIER - EEEREES - S8R R R SR A
(HERD 5 = TR BRTATRE > BB

% 1-3-1 A BAERAE R TH RIS 5 1)

B | IRt PR R D) LR
BemRs | RERH LENSEE  AkRAVE |
| TR | SR o R e |
SSHEL R0 | FERVEE IS L PIRTHAC T - SV B | o VI R
= TR PP RS
M - Z\ PN
%i | BRI R pH R 55 zgﬁzgiiig
TR e AR T DU AL LS srgps | R
% |y | PRI o |
% = HORR I -
) G B SRR L (PR - 45 2 e - |
mELLE [ w%n\“}s\ % s g
TR P | G A 5 R - O P gk | o R B
FI - gy | o RORRLITRER - BB S AR L -
0 | e | BAEE A SRR (9 s o e | s R
e | 1102/S1021 1S AR R ERCRAR | T
USRS -




AE i E SRR F i T A P AV e - ARE RS H Al
{52 FHEYIEASR ARy 3D (Y 2807 (graphitic-foam) ARG - H R AR (~17um)FEHERF R
BRAV AT - ISR e H HH R FLBE AR B T - SN EREaEE T E IR SR
YRS - eSS EERE R > ARIEIERF LM HY A - BHEAT ¢

% 1-3-2 FRAbRAM AV ERHE (F s E

B | (R BN ES T TG AR e e SEEY,
B I & Sk DU PR 2 SR SR BT B I | P e
top-down | RIERFLAGN - WEFIN BEEERES | HEREYERRE

59 | INEARIL | B - AV TS R E YRR | L - 1E R
SR | BAGER - BT BRI R AR | BB -
REDLC | 2 - AHFFER PRI -
BBy L UL | APICRIL AR Y BCRIE  IEAE | o
Bl | R e R R A T |

61 |, e e e ot ar oy | BV MR
BRI | SOP ACHET B FEIEM S B - BURIFHHERE | | o
(EE AR -

— B % . \

2 oL 5 S SR BB T S S B B B g |
skttt | oA RRITRREMEIME R | o oot 70
e | SRERRAE R RSO S EROk | T
Bk | e re T s

B | g | ECNDREHE » IERBEBERL 0| o T
géﬁém RS BB A BT R b ol |
g | IR TR T - o

ARFTESRRAERSE - A MR - DR HEEN - WAIRAHES AR

% BRI bR TR AT - FEUMRSR B P AYIERADR -




(=) AREABCH R

AREI(EE 3) - B HAGRIE RaAcry S - SRR SRR RADR B A

TReRIK > ZEAEARGR BB “4REEM

» REERL

7

1-3-3 ZREMCRE - HEHR-ALEM)

% 1-3-3 ARAE AV EERE I miE

e ST T RE R R AR 2 -

ER | (Rt VP A T % 2 (R i ) SE
) TR e 5 e [
s | IS 7 PR E B B ggggéiigg
ST | e oner o | PRBRIAT S - I B R S R e | :
WEREEE | o o0 S
' N R iR
AR B RIS F 5 (E ARt - | B i K%
TUL ) BEZE | DR RS B AR - CELiE BT | SRRHEAT - U
o |E? BN EEVEELEREROER - | S -
SRR A AE | B T SR R RO - BRI TR | BREL ) o
Sy BEREIE A 7.3V 0 REEH T EEMA | 2.5mA > S
{5 > [EF 5 B AN % o V> BAEEAE
B h R SR BB RS - BB .
\ F BB EPEAARE
WO ERIEN: - EE— (B LA E m,gﬁﬁ%o@é
o 2 B SR R EER 0 B | L e
SRR 7SR E
o | CE) B KB - SR |

(z0) &EiHth

AR FLIEAY S TR - &R S R Iy
HETREE o Bl RERAREE M B K
PR > B ET A [F] SR AR IR TR
BR o A55 — (Y K eadR A -

fREL © §E T EM A
B EAEEHERA

fE -

D E=R&E5En > EEEUEREHRBEMAEEN D » SAIE RV EHGR
Ot HEARRE BB 1S > AMEmERBYE I SR EBAVRERE N » IR T -
AREZEEANETES - BRI E SRS -

7




(VH) TR - iU e B e A A
Fo TR E R ABRERL - M2 7% 63 mRHEFan " S bR\ &
M AGETTIE - DR HEER - Sy T E R B - (T2 E T
U RS TR AT (RALTAVITIKIHBNE o ACE (R EE AR ERAG o BT

% 1-3-4 R RSB NSRS R E R (i

ER | (rEd FSLIE SEEE
A RILHADIMRAR - BIF | ZH&Fad L
o | | EREEEORS - EBREEN | IR iR
it AN~ EACTORCR - RS ESE | (LR A ARGRT

DA/~ ELREE, - S -

g o | CETBELT - BRH ARG 0 giggig%:g

63 | o | BRI > SOREILAKRRERER - |
HA s i PEE(PR D « S A - HB B R AR
I

(T5) BREAA 452
EBReE S,

PR RIS
3 (S AAER R AR -
B < B HATIER SER > B
fiix bR Er 25— EE TSN E
B - B OSSR A SRR
5 SEERRHE A TR (S

oopath

» MBS

ot
4 Cathode

n 4 Separator

4 Li Anode

B 1-3-4 30 B 5 IR s
(B A © CASE #F B HITL £ K5
PRS- S B AT IR &5 &t H I B RED

BRSHERAVEE T2 0 - MM AET R EINE - B EE AN - I - 1S
{EERE T Bt B [ & JP B — (/1 SEI (solid-electrolyte interphase) » {F SEI
WESRE AR e 2195 - RERSERA Gy e ERR B R » T& Gk —
R A4S - SO R B2 B (E LB - B R ROIRGE S e R 1 TR IR
PRI LS OEES - 2 1-2-4 B > HEHISEEE — REM T AT sE A BRI HE -

ey E b

FPE SO PR E] - St NS LTk A TR IR -
HeH LAl > AR BRI (SRR - BT AR E)E - [iIE R AR
RE(CMAEIEA -




(73) EEFR

HSORR(EZEFH 2022) AT R > R 2 saBith P HYBRMR » 2%F-( ] U b/ R A
T(AICI/[EMIm]CI) - B2 ERMERFE—ZFIHRE - AR R - AR TE
M ERERRERE - RS W EMNRIEGEEE SN - /i
FIEEE - BSOS ESHFI A AICL-6H20 BB TR AR (5% F6EF0) - BUEHRIVER 2
AIEARR - WS 2 R EER e - T 5220190y P el B2 » Z Fan
{50 FH B 2R R S Sm R AR EE T-(AICL ) » FY 2R BRI B E & R m-R KK
FCSEEARR - HARFRESR B B A R R

B~ WroeaktE koAt

% 2-1-1 BIAWT AR

=+ LI7AN = & =} — e

(HHE) (E&EEQ) | CH)

FEles | msEy | HERUK | ZS(bi

(LA RBRR 5 FEE (R E )

T TRGEERNS ¢ B W R R RSl NS - R - EERADEAR(E]
T~ BIGI ~ IEJ7) » ZHIZE - SREEEE « BRI - BREENE - B8 - =H
W~ R - POREREES B A HUSREEIS - 855 SRR
SRF - EETHEME  EIROLELS RKEEE - M ERHAE 8
F ST 20 (0 S+ SR ~ ST - SRV - S - SRR -

9




* IFEERETT A
— PSR E

| antRibERE/EE

]
il
Rt

—

l IEﬁ[$3*4 I EEER I =Ry E S T 1
' %

T
u mmﬂﬁ - [ it | x| 5| ®
= 0| | B 2

2Nz il %

4| 3 e {11 k| |= |
. N ¢ . g & ¢E§¢7k¢ J ¢ I

RILER REREABAYELE |
ERBENEE(ER)
B S SRV K IEREEE EEBFMSR

EETRXRICTERE/SEEH |

3-1-1 Bgeim L e

10



=~ HISERIRTTA
(—) BIHEHEN 574
[BASEHE MR ]
7% 3-2-1 IBRREIH BN S BB DB
1 BEREBRASARE - NIESE B mEE S 2 2
43 o
2. MR EREIC = HER - AN EBARAVE- -

(i REFHEMN ]

R BERREE S

7% 3-2-2 B U R S fH B M S5 A R B B T 20 B

|

V ! -," B
—  AERE B | B 0.5 SEHIR A A AT LR - MR
s WO{ERERE 1 A5/ N - | VIR - A HERAREN -

R N

R = ERAVESHEAR > WEMHRARFERE - NIt RE S8
HESEGT REATHEA = Rl -

B SR REE RS
% 3-2-3 SHETRU A B L HIRAY S B S I B

 \ . .‘

g - |

b ! 3 . , )
o e | 0 10ML (EHE o (FEL FEGRIERERE 1 | ¥ 0.5 SR R EE A AR ELRT - Wiist
TEE INGYHYINE o SRR > FIF=FHEFRAEEMH -

wEG  BHREEZEITEARBEREY - EECHEREE S A E -
(AHF 3-2-1 ~ 3-2-2 ~ 3-2-3 VIR R Bl 7 B FR SR (&g )

11



B EE KBRS
% 3-2-4 EORT (Ul K EEH 2RSS B B 120 B

BEEREIE - & | R 0.5g M AREEATA | BT ) i BT
25 BENE—| % &EE5—ME | XPFERZE REE

{H 2cm*2em BYEE A > | 2cm*2em BYEE A 0 A | BEGEBEAIEIE AT 1050gw

WA | SR aNE | S R | RV -
FRISAE AR - | L > (R - AT -
(B IR B s —F B da)
12.00
10.00
- 8.00
EE 6.00
(MQ) 4.00
2.00 112
0.00
150 250 1050
HNINEE J7(gw)
[ 321 BB EE ] 3-2-2 SR 7 Ot b o B A B B

(&7 FEs — R ag )

(45T -
1. NIMNETINF - MR A RS 250 BEEHER > HEERERAK -
ESESMINE I - SRS
2. Jififin 1050gw HYFNI1% > BEFHAHERSE N » SCAUAGEITIRERVE R -
sk - NERWOREEEE - MERHAVEIHAVN - B RIVEENAS -

12




1. MM ER TR EMRKE » BEOSENRE
DAt ftga Et AV IE ~ S o

2. FIH=FEFNEERE - &R > WatEHEPE -

3. 8 PEAX » REFREERL -

(AR R I EE )

(5) BB

[ GRS BRI ]
FHES BB (Vo) (5t 4)/2 15 & BAERES M S HIRNC T (REEEIRA) - A Y
BEE - ERMFIH=HER - EFENEA GRS EEE -

[ ERAVEN ]
S B (Ise) /2 15 & R AR BRI (B M ERRHA ) - SEAURHAVERIR - 2Tk

MA=MEX EHFEAENAEERER -

[ ER s 4]
HAFIEA PEAE R R iR S - HIERATT © PE-FARRERR x FMREER -

PERK » FREMATREBERALT

[EFE=tRH]
A RE B > Rk LIRS B ] - R ARSI < AR - ]

13



* SRR R A
Bis— SR B L EE R
[FiE—2 1] FESRHEREENZE
(—) HhE B
1 U BEHEUK g ~ 7K 29 PARCA AR 7.59 » B9 AREMEA SR BU/KIZES -
2. JU5EJ'ti% 59 ~ skt 59 > H ARG SRS CREAE -
3. 2% 63 JERHR/Fon-AHs Bl - FRIMECEY 4%HHRR 20g ~ JfE 1.5mL ~ T 0.5mL
PUKe 20%¢#5850% 2.0mL - HUHBBECTT 59 fla &ty 59 » 595 R M A SR B IREG -
4. Pl EECRgEEES » Sy RIRAE 2em*3em (EAL I LR » SHE KGR -
5. FIIFHIBRGEEH SIS - MR EHL =2 OsfllistEHI(E -
6. % 1 14 /NI 1% 75 BRI = fl o SR B RSV EE A -
(=) HERaE R

100
81.56 | 5z 1hri% S {E
80 RIS
& liEz14hr{% SEEEME
60
FH
(KQ) a0
16,52
20 8.84
. 5 = !
PVA ST HHRE

[l 3-3-1-1 ZAHEASHY A SBBHES - HEHAERER

(=) T EaE T

1. B2AHZ Thr 1% - =FHEEESHVERFE(E R/ NBE R R PVASBHIESS% - (IR ORE A
SRS AR Y S M

2. HZRIEZ 14hr 1% » =fEEGEGHYEIHETBHE T - HOHEE O SR Rt SEE—it
[EEE LT -

3. MEPR—BHIRSO R B RS RCR » BigEZ 14hr 1% - DIBIRBMUREECHY A S0 - EIHE
/N HIHBEERTR - WATDOURARERIN AN - HItEEE RS DI AT
Rt A -

14



[E5—> 2] GREEEGE RN EREEPE

(—) R

1 RS 1 B S -

2. 4}RIER 0.3g ~ 0.4g ~ 0.50 ~ 0.6 ¥ EEHIERATL E » FHEE=H » (HEEE AR -
3. FIFIAS B A - WREHE ST SR -

4. TET 14 /NIRRT -

(=) BB

450.0 4111

400.0
5 3500 3410 324.9
300.0
B 55000
Q) 2000
150.0 116.9
100.0
50.0
0.0
03

AEEBAVE S (g)

[ 3-3-1-2 BfEsAeH P - REHAVERGR

(=) e s

L FEZETR 0.6g ;- EECARIF AR - E A HE] 0.6g -

2.4 £ 0.5g ~ 0.6g 2RI - N EBEHE - S5 — B MEERFE > NIAE
2em*3cm _EZEER 0.6g HYGERIHE > MEPVAEAFHVERRSCR - [HEFEA T HIR(F -

15



[E—2 3] AEEHBEE BIEHEREENEE

(—)

L &S — LyABECTT 19

HERUER

FERERG L FES =R - FAHE AR

43RIA0A 0.5g ~ 1.0g ~ 1.5g ~ 2.0g ~ 2.5¢ Y9458 F11% »

2. M| EIHE MRS - WEEEL =X > LepliatEEEEE -
(Z) EEsE R
7% 3-3-1-1 ZHEAFEICLBIR A AR08 > HIHAVEIHLE R (FEAL - Q)
e =R B = fr
H= F1h 2R 3 H
Eii(g) L] T
SR EBE R | B | B R EER | R R EER | FR| EOR | FEEX
05 1:0.5 912 871 652 836 654 591 774 888 770 772
1.0 1:1.0 313 256 231 396 443 333 285 292 351 322
15 1:1.5 PN AR R S N
2.0 1:2.0 KeZ T > #EEEE
2.5 1:2.5 KezZ 7 > #ER A
(E.) ﬁ$ﬁﬁl—ﬁn nFFH
I AE GRS ORI ET - (A BRI » &R B

Ko FEERIBEGEERE - AR
2. WL SR AVEE R Ry 1:1 iy > BRFHEYV)N - AEEAYVEE

EEREREE -

16

B -



W= ¢ HRHEERH B LB

[EB— 1) kBRI E:

(—) EER

L. L REREHA. 100°C ISR » Hb8Z 1/1NFE (% » 4008 3-3-2-1  MUH R TS e
HESZITTEVRYEE 1 5358 » J01E] 3-3-2-2 -

2. FEL 5 A ST BT B LREA) » UMK R » LA 2mL K -

3. 45 RIS BRAASE AIBE BES) 1.0Mpa(%y 10 AGEE) - 41 3-3-2-3 - PR (LA
1B AR TR S o+ 4B 3-3-2-4 -

4. Uit 0.5 ATTIRSAIRYS - AR LRGSR - REHL = ©afirst

BHEHSE -
-

3-3-2-1 3-3-2-2 3-3-2-3 &l 3-3-2-4
Ik A B BRI PR BANBREEE e L)

(LR R SRR IR )

(Z) EhEER
7% 3-3-2-1 RALMRBAER IR A RIR » HAVEHES R

BEHE B—R | BIX | B=EX ] R
IR (E HEEU MQ) 1.08 1.15 1.12 1.12 0.04
HIR(TEUH KQ) 7.11 6.28 6.18 6.52 0.51

(=) St elasam

| HEBGERIED - fEEERR B IRIR E1R - FRLRRRAVERIH - BRI 5 HEUR
VETE > SEE AT R bR E B

2. WAHEZA P R A N o (B E BRI FR R E A A SN SR - HLIA B AT L
T EE RS E B FRE AR — A HES -

17




(&5 — 2] Mk BRI R/ B 5 LA B I

(—) EE

L SRR 100°C HORERAT » Uz 1/INIG 1% » SEFkLSE ATTRE 1 5788 -

2. FHL 5 ATUBEFINS (LAY - 43 HIIIA 0.5mL
~ImL ~ 1.5mL ~ 2mL f 2.5mL R[EKE -

3. S3HY 5 A FBEAT R (EAARIS - RS - »
A BRI E A TEE - WIE 3-3-2-5 F 3-3-2-5 FI|F 5 8IS B ¥

LR SRR ERE T et b
 NIZAZEEE ST R 1.0 MPa » FRH ARG A SR8 MBI i e dsep

5. Ut 0.5 ASEARSEAiRS - FIIFF SRR EIH A% - B = - ks

BT -

(=) Bhass R
400001 35600
35000
. 30000
5
[H 25000 20567
(KQ) 20000
15000
10000
5000
774.33 6.52 2.33 1.31
0 —
0.5 1.0 1.5 2.0 25 EREESH
SRR IIZK 2 (mL)

3-3-2-6 AINHY/K B b iRk B PHAY B RS R

(=) et s
LIIAKERS > AR E A E A -

2. @ E/KACK BRI SRR - AR ERIRE -

18



(BB 3] RIERBARE EEENZE

(—) EhP B

1. BHtEZ - BREEIR Y SR ERGEE o E] pH=1 BYEERE 2 Th > A 100°C (LR 1 /)N o
2. (N BRE R IR - /D EAFE -
3. TIHUEAR - J5hids 2 HEFE 40 o - B &l = H e FHE -
() Hhash R
72 3-3-2-2 AEFEM TR0 A bhERE  HIH A R4S SR
s O i | moxw | mam | Wy | me
&R AR 5510.0 8070.0 7480.0 7020.0 1340.6
e 4 o 2820.0 4120.0 3530.0 3490.0 650.9
W e+ i (R ) 0.4 0.5 0.4 0.4 0.1
Rl e+ e (2 1%) 71.2 42.1 25.3 46.2 23.2
=) 7T EIET A
EEI%W*%TE& AR 1% » BEFHBASEE N -

- BR LR A ERE R R 1R IR B
FEELE e E T AR E 7 =K -

[EE_2 4] BAVESES R LAERIR L EH S

(—) EECUER

A BIHAY T AU bR SRR 1 A2 E RN > #H
REEREHRS -

1. BEpERZ ~ BRI I e B AR, o 47 BICE pH=1 RYEERE AR - & RS - 20%AfsiEE
oh s ST A 100°C FYERE R 1 /)NES: -
2. HYﬁfﬁ;I%/ﬁ/&L/rg ’ I%)Eﬂ@ﬁ/ﬁlﬁ
3. FHUEAR_EJtRAs 2 R thpteZ 40 o8 > BRI = HEHE -
(Z) EigsE R
% 3-3-2-3 AR A EFEEAEE TP EE 1% o SR EEHAS 5
%BH(Q) A i Y i Y i 7
A, FIRX F2R FEIRX SEy
B 0.6 0.5 0.7 0.6+0.1
B HIfg 68.8 68.2 68.6 68.5+0.3
el 152.7 153.2 154.7 153.5+1.0
) S ATEET E

| HERRGEIR B » s bRl i =i % - SEPH(EER < & A NE< 5 -

CriiRss : BALREERAERS S TBIH B BEEL AR A ) - (H RIS Ry g
RHETA TN EES

19

25 (o e G




BE= @ AR EREEEHEN R ERNPE
(—) iP5

1. FWDERHREF lem*10cm [y$a 5 FEEDESE

2. 1esiF _Eor ik EONEERE - 2 RONEERE ~ PVA ~ BHREECTT - HARBECJT+PVA -

3. LR R Ry TERS - Fiiisia R SR Btk - FESeE TR _E 40%E b KimRay & ik -

BUERG S IVEEE A

4. RyEEM T E R 1kg HUSEIR - WIS EMAGHES BRI RS BT » WET LRI E o P -

(&) HEEsER
2 3-3-3-1 Efindn 5 (ESTE ARG % » ISR BT Y45 R

FHESEEEEA(V)
1 2 3 4 5 6 7 8 9 10 Ty
EdE] L

N (EHHEZH) 0.97 | 0.90 | 0.87 | 0.84 | 0.82 | 0.79 | 0.79 | 0.76 | 0.77 | 0.75 | 0.83
URERE (R H) 1.01 | 0.68 | 0.69 | 0.69 | 0.69 | 0.69 | 0.67 | 0.65 | 0.65 | 0.66 | 0.71
Ot HE (V% ) 0.96 | 0.88 | 0.84 | 0.86 | 0.86 | 0.84 | 0.82 | 0.82 | 0.82 | 0.81 | 0.85

ED%E%E 0.89|10.71|0.70| 0.69 | 0.69 | 0.68 | 0.68 | 0.68 | 0.68 | 0.67 | 0.71

PVA 0961091090 |0.88|0.87|[0.87|086|0.8 |0.86|0.85]|0.88
IEU%H%%HDVA 0.69 | 0.68 | 0.68 | 0.67 | 0.67 | 0.67 | 0.68 | 0.67 | 0.67 | 0.67 | 0.68

1.1

— R 2R (B RS

B 09 | e 0.85 vn@éﬁa(ﬂwﬁ)
i e IRBRAS (% 5
v 07 B
— ——PVA

0-3 —— BFE+PVA

1 2 3 4 5 6 7 8 9 10
BRI ()
3-3-3-1 §5 7 28 B & MRHE AT B 2, [
(=) DT EBat S

LA EEMYYERYEIRAE - BRSNS N Fr@EueR A -
2. BEBGARER > DAZE | PVAHUSnf > BEERRVARE MRS - SR EAT
3. ONEHSHEZR — B RIS AV ERE - (H—rie sl M fENE R - 508

7= 0 PRI R E R - IAER N RS HE A N SESCR o (E ONBRHEHY B R AL

= 0 HosEeR A PYA LY (NEEHRE SRS PVA -

20



TERVY iRk AR R R S
(—) EhP R
LR A bgatitEzig - FIH 1M ~ 0.1M ~ 0.01M BEREHACEL 2M HY & bis/ B IOER
5omL - FAIA 1 selElesy - AR A [F~PER] -
2. FEEEatEZ% > A 1M ~ 0.1IM ~ 0.01M BEDKACEL 2M HYEbin/ & BI/KKER
somL - FAIA 1 selElesy - MHaER A [T~2ER] -
3. EAUK A RSB R E - SHEEEEE -
(Z) EhgEER
7 3-3-4-1 A EFHEUR SRR - AEHSIRER

i B fRRIE EEE(V) BT (mA) P&
HH 1M Eif% 0.86+0.01 6.540.2 5.78+0.05
Z 0.1M Effi% 0.80+0.01 4.9+0.3 3.8740.25
AN 0.01M E&{#% 0.82:+0.00 5.1+0.4 4.2140.34
T 1M EEIK AR X
I 0.1M &K 0.99+0.01 6.5+0.4 6.42+0.32
[ 0.01M EEE/K 0.81+0.01 5.5+0.1 4.48+0.10

mEEA(V) W (mA) P{E

8.00
7 6.42
7.00 6 6.5

6.00

5.78 T 5.5
- 15 5.1 was
5.00 421 :
3.87 i
4.00 I 1
3.00
i-gg 0.86 0.80 0.82 0.99 0.81

IMEERE  0.AMEERE  0.0IMEENE 1IMEEI/K 0.IMEEI/K 0.01IMEHEI/K
BRI RS B
3-3-4-1 Efiign 5 E S TERE% - AGER - ERE P EIVAERILEK
(Z) &EREL T
1. Sl T R AR TR A ESn AR EE T (AICl ) » BIE L e A RHEL S T S FE (51T
Bk o PRI PR A B B K R IO B S R -
2. DL M e EEKECENS » ARSI - FOENE - HEREShEETauimA - EE R
BESMANIUR > FPHRESEREIRAVEE -
3. AEEREHFIAE 0.1M B /KICBERR - Ak PE » FER Rk -

21



HEeT : BUEIERM - LRERRAR

HATL S — A —HIEER B > B EEES IR - mERM BRI (L
Rk > MFEECH A (F Ry BB L ARE > DARE R EHET T DA T B -
[(EEaR 1] FRAIREAEDE IR el &

FEERRIUAVEER - SRIICE RV ERSCR Y - EE T =S e > T8
e R U R b Emi TR A T IR FEERE - SRR > g gHEE
SFAVEEER > FOEEET LU N E R
(—) HER D

1. 53 FIER T 55 =B IR
F 3-3-5-1 BRIBMEYE S

fih . .
oy IREBEE 52K
Ama

L5 | 3g YRR LR/ 18 0.1M NaCliq/Sg IR - SEAIES)
290 | sg WaVEH: (LARRY 208 BT/ 3 5B SR 3¢ Tt +5¢ FAISEAIS 4
35 | 5g WAVEHELAGAE/ 208 AT/ BTs 30 Fom {4 HT 3¢ bt +5g HRRAIE S
2. [EFEI TS AR + 57 RIS AT 8.4cm™16.80m HIIRAE | » BRESEHONRIB/ -
oo EEEN  — BN - :
3. 1F 8.4cm*8.4cm HY$E5H %5 - PVA HifEZ -
0 T T BT TR TS BRTAIE, -

4[1[E] 3-3-5-1 - B 3-3-5-1 JISR E BB AR OB s
(ILHE R HEE —fEER)

% 3-3-5-2 5 B LAERRAR/ sn Ay 4H 25 AR

£f
I

B e E B T | 5
TCEPESERIH | . g | S D FEMAR | S DIRAF PVA | L, o
b b S Rt HEL Hy8sE = LHaER | L ke EY)

(Tt H 5 — i)
5. KL SV EDRTRUET IO 0TI » SRR BT -

22




(Z) EhEER

£ 3-3-5-3 SRR R BRIEARS IR — T 1)

bRiE AR 1 5282 2 52 3 5EE

N BE | ER | EE | Em | EE | ER
/E”ién%

V) (mA) V) (mA) V) (mA)
ARIFLEN =R 0.655 0.844 0.603 0.710 0.607 0.360
FREE 1 &R RIG 0.735 67.400 | 0.667 64.700 | 0.626 55.600
R 1 Y 1RIE 1.5 7318 0.739 52300 | 0.697 13.100 | 0.662 5.300
B 1| DI EYA 0.748 78.900 | 0.663 52.300 | 0.612 61.200
e 1 pBINE 1.5 iz 0.737 62.900 | 0.695 11.000 | 0.655 5.100

(=) &EREL T

1. =l E e R IR - (HIEEA K -

2. ZHERBE R ERE I NIESE S » I 1.5 70##% - EME ¢ 198> SR>3 5
B H 15 ER A RERTS -

3.REGRIA S 1Ry - 3 RIS © B 1 9B A A KB R AR &
ok HEA A ER - BIRsnsE B S R - IR A -

4. [LESRAEEERR - BEERARTHE > #ENERIRAREGER - PRISEE S R REE
W B R - (S bndE ToREER AR T NILEREAR AR -

[(FBET < 2] oA HEHER T B R ERGR R 2
bl B 1 SRR TR g E AR E R - NIiEEAN > B 7SS

Mo PR 5 U — RARZE RI T

(—) EEUER

1. H 3g Ay sitn+ 5g BHIE » JRAIIY A pm 28 -
2. 57 BIE 8.4cm*8.4em HYJEAR L - M9 RO EE ~ 2 908 ~ 357 > —mEERIH
o RSN  FIRERTZ 173 O8N EHIGE R

(Z) Bl R

% 3-3-5-4 SRR HHE B S U IBAE SR R IR YRR

e i AR 2 GERE 3 5RB
N R EVi R EM R B
/EIJE\\\B%
V) (mA) V) (mA) V) (mA)
FRBH =RFEE 0.629 | 13.333 | 0.601 | 4.600 | 0.564 | 4.420
78 1 MBI 0.618 | 116.6 | 0573 | 110.0 | 0.751 | 101.5
#E 1 DERE 1S 5518 0.614 63.5 0.531 72.7 0.612 15.3
HREE 1| S ETE 0.618 81.1 0.531 | 109.8 | 0.583 | 116.8
HAE 1 MENE 15408 | 0618 | 473 0.668 52.5 0.619 | 388
&M P{E 29.231 35.070 24.017

23




(=) &ERELIAT

1L RFEEAIL OBV - TEERORBER RS » H NRERER
PR BFSIERENTR 2 5B AT -
2 AR 0 2 SBRVERBAEIRIAEMEST - H P HES » BRaFRIARE -
[(EBRAZ 3] A S LTSGR &
HERNL L 1 3830 - RREM T BRAVERIARIET 5312 - HAESTHRAREL -
EUFE AR B RER R - NI E I A RS (BB tmA - AL RERR T TR
FHATICE s SR 383 > RTEAT O RS IRRIARYY - BB MmNEEE - #

AR R EE M
DURE — 28 B SRR (E R 5 ) - RS RS

(—) EEUER

1. BRI ARy S Ry 3

» {BAE 7 BRI

VUGS bgmiE T aRA

TR ZE R T 20
B TR G

BZ8 b PVA > IEMCEHY)E R/ -

2. bRaRiE [0 7 Fotta el > —mg EE BRI EC )T - 4058 3-3-5-5 FR ¢
% 3-3-5-5 ZAEAMF >

A= ARSI 0

BEfgaih FHY PVA BLEERE
REE R AL

ER AR B AR ]
yraiey) A |wtr

iR S L irdie )

Tt 1 i i 2 58

Tt 2 1 2 2 551

EBIE = I 2 SR I\ — LSS ERA
Wit 4 2 e 2 1%

P2 —EEN 3 PR

3. FHRERALZ 1-1 75 > S99MNHTTE 5 i - sk TR E ISR
(Z) EhgEER

7 3-3-5-6 FEMCREIRIN = E/BERY )7 20 E LB w145 5
EEMUE T 1 2 3 4

Sk B BEE | Em | EBE | ER | BE | Bn | BB | €k
W) (mA) V) (mA) V) (mA) M (mA)
R ENY 0.753 | 5.597 | 0.782 | 5.380 | 1.026 | 26.400 | 0.724 | 2.937
TR 1 S EIENIE 1.183 | 1004 | 0904 | 527 | 1.010 | 824 | 0.772 | 16.000
TE 11 E 1.5 718 0.754 9.9 0.765 | 124 | 0900 | 37.9 | 0.733 | 3.640
BHAE 1 DBEVE 1162 | 99.0 | 1259 | 651 | 1286 | 824 | 0.869 | 18.200
B 157&E 1.5 5371% | 0765 | 105 | 0901 | 169 | 0943 | 40.7 | 0.781 | 4.500
HAE 5 D EEA 1199 | 964 | 1369 | 740 | 1382 | 98.8 | 0.968 | 25.400
FHFEEE 5 4T E 1.5 9318 | 0952 | 194 | 1.169 | 342 | 1.089 | 80.6 | 0.846 | 6.900

&{&H PH 18.469 39.980 87.773 5.837

24




S = DI L == 4, = = e == 7
—RICBL TG EIFT RICEL 4IRS
1.200 120.00
1000 | el 100.00 ,\
0800 | S —\-'_"";—— 5 8000
=
& 0.600 é’ 60.00
3 # 1000
0.400 .
0.200 20.00
0,000 0.00
> 4 6 8 10 12 14 16 18 20 22 24 26 28 30 2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90
BER(FD) HERE(FD)
— — 3 — — —3 — i
it = A3z, =5 -, St —a S pErsg, AT
CRFILEVTEEIEETE O RICEL R
1.400 1200
1.200 \ 1000
— 1000 \‘—_—__ g 800 [\
=
g 0.800 é_ 00
[ 0.600 T
c ¥ 400 |
0.400
0200 200
0.000 00
5 4 6 8 10 12 14 16 18 20 22 24 26 28 30 2 6 1014 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90
RERA(ED) R (F)
— — 3 — —i2 W3 —Wita
St == DAIES L o b T St == pEn s, AT
BB EETE R ES I R
1400 | o 1200
1200 ——— 100.0
1000 + 800
%I 0.800 E 00
]ﬁ] 0.600 B
" 0400 # 200
0.200 20.0
0.000 00
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 2 6 1014 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90
B4B(E) )
— ] —T2 i3 s e T 1] e 53112 &3 Eira

[l 3-3-5-2 [ EMAE T E LI

(=) &EREBLITAT

LA —A/bRATEM 1 - BEEE - EIRAVER

TTICERTE %

2 S

TEMEEGE( T EESER) -

2. BEJEIEHV BRI 4 B —BHIaHYERE - S E A B o MR e SR B R

3.7

s B HUERR M o

R TP Y ERA 2 By - DAERA 3 A RV EIEER -

25

IS ESR TR 2 MIEEH 3 S ARERIE » (HIRII A LUR ABRIE T HYEEH 3 -




(EBRTLY 4) BRSO

(—) Bi2U B

1 kIR ESG A 2 3 hOyEEMt 3B -

2. JEHIRAEE E IS A 1 0.75g ~ 1.5g - 2.258 ~ 3.00g ~ 3.75g °

3. 708 5 Stz o

(=) EhEER

% 3-3-5-7 FIABLAG

Py se—g
ZH

JREESER -

R BRG] 7

RIBHEEE BATRGHEN - HrE i ERER

IR E 2 () 0.75 1.50 2.25 3.00 3.75
T BEE | R | BEE | R | BE | ER | BEE | BF | BE | €%
FREEE V) |mA) | V) |mA) | V) | mA) | (V) | mA) | V) | (mA)
== —_
*ﬁ%ﬁ;—* 1.026 | 26.4 | 0.747 | 17.4 | 0.739 | 21.6 | 0.753 | 44.5 | 0.752 | 33.5
L LN
}Eis\’jiﬁm 1312 | 56.0 | 1.314 | 97.0 | 1.268 | 957 | 1.239 | 112.5 | 1.267 | 11722
E=gIl)i
FEE S5 BRI
p 0.955 | 31.2 | 0.937 | 53.3 | 0.959 | 84.0 | 0.952 | 1082 | 0.973 | 110.9
B 1.5 51%
BEI P H 87.773 49.942 80.556 103.006 107.906

(=) &EREL M
1. DIEZE 3.75 SufUhRaR - RIS > BHEREREERE S > HENEER B
TNEGHEHA » RIEEFTAE RSO FA KHY 3.00 TEpe BAERRIE > 1F RlitdteE

fAERH &

WA —TEZ PR BB - B—EZ E 3.00 R2H & /LERRLIER (R IE BRI
3 7y - WAERA PVA FVERSE BB EIR LS bE - FrlGHy Rt S E s

B -

26



HEN

(—) Bi2U B

- BRIV

1 RIEE A 4 BTSSR Y 3.00 g ik - RIS 52 ~ 3 /8
2. 77 RIFCEE 5 4rE - SCPRENEAS R -
(Z) B R
% 3-3-6-1 ERRNA E @A EUS Y EA - R s ﬁg%@ﬁ%
e B 4Rt 1 2 3JE
HIE4E R BEA(V) | ER(mA) | BEEA(V) | EJi(mA) | EBEA(V) | R (mA)
KRB =F 0.753 44.5 0.739 73.8 0.762 27.7
T 5 R E A 1.239 112.5 1.296 137.1 1.306 97.7
EE S OBINE 1.5 4718 | 0.952 108.2 1.022 129.0 0.872 79.0
&M PE 103.006 131.838 68.888
(=) G584
1. WE% > ZHNPIREREEZEANK  HEGE 1.5 731% > 3 BB T ER% » 2

RIS

2. % - WHEEE R 2 JG>1 8>3 6 -

27

1.5 Sy &P — A0 -




Tt FEMHHENRERRITE

(—) EEUER
1ARIGHTALE SR - REEEEATRLSE - Do 22/ EfTERES -
2. 57 RISEEE 5 o7 > SLBR A ESER -

(Z) EhREER

% 3-3-7-1 NEEEMRFTEUSAVEN - KR ERRES RV ERGR

TRfB4RS% EEDE] AR
DN 12.8 ¢ 0.8 7T
HIEEER BEEA(V) | BEAi(mA) | EEE(V) | EAU(mA)
RIAER =K 0.739 43.8 1.189 54.6
LB 5 RIENIG 1.366 96.7 2.270 98.6
FREE 5 S 1RINEE 1.5 771% 1.100 80.6 2.190 56.8
mf&HY P {H 88.660 124.392

(Z) G5BT
L LIEER BB BT BT R R T R -
2. Ttk  WETIHEEREZRRA BB 15 5515 » GER BEEMEE
R -
3. B4 P LG ER B - EIARIERS » BER TSI » %
RIS D SSE B R TEATR » F PRI T BLRER » MR Ry
SEHS -

B

28



T\ - BRI R ERERR A R T
[EFE/\Z 1] A58

(—) dHEEDER

P8 E B BRat S A R RS 4136 3-3-8-1 2 BRI E A 5 2SR LR AR/ SR T

7% 3-3-8-1 BRA e A SR A bRt/ s st Y SH A AR AR

1 SRS A

B R TT
ik

ERIpEE R
STUNRERR
TR

i L e E
R -

30 e =t =

_EZEA PVA
i FERE]

(AR S —(EE )

(Z) BAURERE > 40N

LN
e

HFEZHY PVA 2

AR R AR
(Wi O = w79
FRAERERRIBOR A EH)
JEAR
AR

3-3-8-1 H B SR A LRt/ sn Bty R R B (L R — TF A 4 )

(=) BEHER

3-3-8-2 i

R
BN

(ELZE 113/10/24) (185 B s —EEHaH)

29

W (B AT A 7e R 5 o3 - SRR RTINS LED f& - MRFE 2D 190 KX




[F5a/\Z 2] mERHY E R E R EER
(—) RHEEPBR
1.1 B AT e bRk /sa it SR 7e8R 5~ 10 ~ 15 I3 -
2. M i-Pad $kZaCik - HIEHE 2 /J\Hj‘F'a‘ﬁE’Jﬁﬁt &1 - A&l 3-3-8-3 -

3-3-8-3 H&IEIAE ?E %{ﬁﬁﬁl %E’JE/EU%”“ (EE7‘ FEHEMRFFRRES 10 15 ﬁfi)
(A B s —{E &)

(Z) EHIEER

120 —#ESHE —RELIONE —RTELSHE
100
i
80
i
E.GO
lm-40
3
> 12.7
0
OMOONLWOGW A IFTNNOMUOOADNLWOAITNTNOMOOOANLL OV AIFTHNOMUOONLL QA ™SO

3 ()
[l 3-3-8-4 HHEMAE T EA FFFHEE - H 2 /NEFRIAVRE R E

(=) GERELITAT
1. FAAGIERTR > AT ER I e PR - &30 10 JrsE iR BN iR E
2. FEEERFE DA 10 Sy FBRE AT » IR 2 /NRFR YA 12.7mA BYEED - R EAED

o

RIE °

30

13



[(F5a/\Z 3] BEHEETENHEER
(—) dHEED R

1. R B B ] e U EAE R AR/ 8a BRI > SRl e R 10 Sy

2. g /NG - BRI R EE RS > 4E 3-3-8-5

SUERH TARER -

3-3-8-5 HHE M E /E'J Bz
(7)) B (LA S8 — MR

5.00

4.00
3.00

S#wH

=
=]

2.00

1.00

(vw)

0.00

0O 20 40 60 80 100 120 140 160 180 200
HFEI(57)

3-3-8-6 5 HFEMAERE L HEUG1R > H 3.5 /NEFRIFY LIF & {E
(=) &R
1. EFRBHAa S - EMAERFAE 4.11mA 51 4.37mA R - FFEEEE 215 53 -
2. B P EER By 4.20mA > SHEHH HE R B By 4.2%3.58=15.04 mAh -
3. THHGER: 2020 EAFE i HYga e - HEEAE & 100 mAh/g » BEURFTHI A fe bR
/g > A — R RAYZER] -

[EE/\Z 4] BB TR BT

(—) EhP R
1. PR EIEER - frEU N R - FOTE 10 7 > BIREREEEL -
2. EEFTINER 4 K AECHkEE IR P TSR -

() BEfaE R 7 3-3-8-2 HEEMIER A BV E BRss IR
FEERE B | BIRW | B=R | BHEKX | BAX
IR 215 35 34 30 42
ARSI Y TAEEE R (mA) 4.20 4.16 4.15 4.22 4.20
(=) fratim

1. R eEER - 3 TAEERARLE 4.15mA £ 4.20mA [ » /N 4mA > EEER]
= 1R > [H75 3 B2 mA 1Y TAEER »
2. EHEFEEE 4 R > B (R 30~40 S o BRI EEM O] EAE IR -

31




[(F5/\Z 5] BREMNET TR

(—) EECU B

1B T B AR im B AT BRI - B R sn
2. 1% 30 [EECHBHRS SR BA(E RV b - WERREME R A THRAVEN -

(Z) EhEER

HEITET -

(D)EHT 0 FEIYBHRS E R E
55 0.758V

()& 90 & El’]ﬁaﬁﬁ% R (H
K5 0.785V

()EHT 180 FEHIBHRS BB
1B 5y 0.923V

[l 3-3-8-7 fersn A T T E T B RRAVE (FiEfE

1.000

(IR e —E&ETRR)

0.900 /o 02
0899 O
Fg 0800 o 00— 0.830

B 0.700 | o758
7 0.600

& 0.500

g2 0.400
0.300

\

V) 0.200

0.100

0.000

0.764 0.774 0.785

30 60 0 120
7 ()

3-3-8-8 E T E ERAYBHES BB E

=) St

150 180

1. AW S EHEREREa A - AT EITE R - BEGEEEIT AR Y
R HEIEL R B 2 FIFRER B S AL
BMAAEEITHIE - AFAERETTS SR EVE 4L - HaeBaElF -

32




[E5/\Z 6] BHEMHIZ MR
(—) EECU B
1.1 B S en s > AR EERERE TR E s
2. [FlkfEC e PR BB E RS > IR HORERYEE -
(Z) HEREER

QFEEFETER A - BERMEET RS (4)%;55%&%%@%@@‘ T > A& Ry
1.60V 0.60V

3-3-8-0 fefrk s R T e = MR E (R R
(R 52 AT

2.00
1.50
1.00

0.50

G I

0.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14
=25

] 3-3-8-10 ZFRIE BRABHES BB (HE

=) St
1 KT FURT R - R TERERA S - B AR -

2. WA RIAIE - RS TS BRI ERIE I A MHE A > AELY 24

33



B tEESwEENEEN SRR
(BB 1] FIFARGRENRY B SR sa it E T R BV E (PR
RERIZREREE RS RE FE RIS - B B B REREn A T e ER AR R EE L

 EPRAHAENE 3-3-9-1 > E{EEAIE 3-3-9-2 0 -

[l 3-3-9-1 A RFZ RER R Bt 1T e BB Y B R B
(IR e _IFEER

-
N
R a 7, 4

RICEHIHIBHES &

R U B B

FEERAYBHRS R

(&l 3-3-9-2 KIGREM IR E T E BT R E (FIH P

(I8 R e — &R

SERBUT R R R AR A —BR4A 0.72V > LR 111V - SEEHFIA

KFZRER AR SR A T/ E -

34



(BB 2] KGERREETEEE

FEEHIETEE @ Sk E EH RGeS

Y ERESE

MEHAG AR - Hh/ DR
B AR e A EE [ T ORPSERER o REARR
TR > M feEmeea et AT Be U R RFE - B SRS IR T -

SHEEAEE

LR E e T B A

2R B EEE R MR W RERYEIRSGE T E R

TH ~ HAGE > BSOS RIZREIR AL T > BREERE S T (E > #I2b et Bl 4lE 3-3-9-3 -
(KGR ST E

TH [2 78 73 R K P BER
FTRBERME

 REHEEERY

AR CIMEFER AR AE - 218
ARG BNRENE

ERIREEAKER - REPRER
AERE - G KIBREIREERVERE
EERED  REENHERE

AR E EFARIERE

RERGBER - BERD

LUK E B2 RYKRE AE#AE 2

3-3-9-3 KEGfEREE W st S B (R FE S - Bl S zaniE ite i)

(DR EEEEE M

([ EaZe N5

LA AR
2 > FEERETH
BRGHRERAY
AR > DIz
E2l} S AN

PN e
AMEFHES - A
M ga A HEE

FENEE-E | )

i

B P NN 7308
e 7 TS o

s TP EERE R - B hndlIlEl 3-3-9-4 F -

Py PPN

i s £ \ 7- ‘:Q \,\."._ D =8 r K
3-3-9-4 KIGHREREAYE fnlE
(IR HEE—F &)

35

3. AT A HY
S BRI AH

4 MR
PEACHIEYE H
EXSRE PN

g | et
JEE

& [ s o
St

&% HUgHY TR




SRR SHEES Y

L. KIBEEMR © B 7T ERIGRENRAY SR Es - B SURF I [ R YR PRI - B )
A FaGa TR E RSB EE SRR AR RS E - B TR ERGEE
AR LIS REIN G R A & & NI RS E E A RGRE e | > 12
FCE TaxaTAviEs - RIS [FR AR R E R B Ve A > LA R ET#
KEGREAREI(IA - fEh4F 10~14 BEUIME - BERFS R EH RGN - SR RHYSE
B

2. IREEEARE - M RGRE T ERA - ARG - EF ARG EE =
B ST E > AR HVET A EAEE ) HERGE - AT EH R
MHVEE ST E N ERE A -

3. YR ¢ B TCEEM YA S LRIIRS] - AME G A R it
BEAELEE - T EIR(F - MG (EE > NN R AR - B e T R T
5[ DEHEhE -

3-3-9-5 Al T ga BT KPS FERE R HY S Bl (/2 Ry B » A Ry GRE B )
(R HEE—EETaR)

uk

4. BHZS - BICTHENEH R4 - seZJ7 R
FRE BRI REIR > st B E et -
5. PGS EERR | AR EREPOLE - FREAGCREERIRAVELS - ERIETRE R

HERISREMRV E SR A - BRI

36



— ~ Tef—btaE AR AV =HER - HERERMERESAMEE - HERt SRz e
) o PRACCAUfE PR R (E B - HABTCHR R BB - &5 SR SR BN B B B (e AR
£ N TFHREE DEESRENTENE -

= IMESEA AT EAA 2R AU Ean B A IR TERRE - TSR

/\‘lc—--h \’EE' 2 N S =g S u A /‘A/“A_"/_«' == pA \ e g = A
B-RNFTEBELIRIERER F—IW R BT ERIERS
25 200.0
2.0
—_— 150.0
. 15 =
% 2L 1000
~ 10 % ——
~ 500
05 Se————
00 00
T2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 2 6 1014 1822 263034 38 42 46 50 54 58 62 66 70 74 78 82 86 90
BER(ED) B[ (1)
e {13 e 1 2 +MINO2 FER 13— H +MN02 FER
S p—— == N = TR I SR — 5 4, = A
. B KB ERIERE B KBS RIERE
- 200.0
20
150.0
&\ 15 !
o —_— It 1000
< 10 3 —
- Z
50.0 \

0.0 0.0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 2 6 10141822 26 3034 38 42 46 50 54 58 62 66 70 74 78 82 86 90
RERFD) RE[HEI(F)
e FE 13 e {7 2 +#MINO2 TR e 13 e T H +MNO2 FEE
Sl = g Seth SR IET St = fy o ST PR g == A
. B RITES RGN KBS R IEIT
- 200.0
———
2.0
2% 1500
= 15 it
B, =
EE 3 1000 |em— L2
= >
< 1.0 =
50.0
0.5 12.0
0.0 0.0 -
2 4 6 8 10 12 14 16 18 20 22 24 26 28 2 6 10141822 263034 3842 465054 58 62 66 70 74 78 82 86 90
BERTI(ED) BEREIED)
e T3 e T E H +MINO2 FaL--Jal e 7313 e 77 L2 HMINO2 ap

4-2-1 5 SRR AR T B o 22 7 BT B Ay BRI R ER AR
HE R ~ R A i aR
fEFEER - T hA /) BERER TRGEE ) & 0 EEARE-FRER
= NMERENINEALH - FREEEIIIRA > Famsh IOt ER - fEEE 1.5 778
R > BROA(E B 5 BRI MR - BEAGHY PEDIE Y T R bRaratintait | - RIFE

N THERER GEEM -

37



h ~ &R

» I AR B R R B AU S AL AERR » Eie R OREARE - AR Elaiae '8 B LR 3:5

AHIA 0.8g “SEAESE > PAHL 3.0g WURRIBIS S RAEIRAR > B—H v E BB MEH
b AT S B A TE RSB AR B

AEEMRER R 2 PVAREZ > BRENERETTE > -

- EEBE 2M AlCL /0.1M & EE7K/5 75 CH;COONa » i {5 F Wi JE@ e 4% » AR IR4EH

3mL ERE -

R E B T Al e (R LR R A Bn B, RERRIRESE LED G > SRFAE 72 K A A](E

JE\ i 215 oy g o WLEE £ /) 4 KGR -

A RS AREE TS AR HEASEREN > AES S IR &S

o HRdil o JHly & n] R 2h S be BV EEH - alt sl i R s A£Gk -

B AR LA SR » GERSRSE - BT SRSESERDRL S 13 mm 5

BRAL R 20 T - BAMITA ~ (KA - BECH ~ n[ 708l ~ nJEiELIEES - 5
59 fEFHE(F i #Ef TEEREAIF 4-3-1 -
% 4-3-1 0 ARfFnBEERHE(E b B 25 TEER

T8m L BR TR BG4 EREM ZN(E
TERA ) fif {55 P R AR BRIy SR A LA
IEfE RS BEIR {5 R (R = HID /KA B EC 77
R AIC /S B B 1A% (TR AICL/ & HIK /BERE SIS TR
BB RS N TN=RAIN JE AR
Bkt $5F Gabe]
EfEE ERITHE BRR - PR PVA
BRI B R RERE 1.14V B 1.296V
JH PR BT TR 1.57mA FEE = 137.1mA
AR P 20 57/8cm*8cm

38



B ~ 25 URER
BRAEIA(2015) - SRR IEF-S8E T B R8T - THROIssn A T/ T30
Fel -

RV (=) Sal T8 - FHUESRENE (iKnow) - BRZER $43RHL 2015 4

10 H 1 H https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=11618
ARERIM 4 - ERERIE A

https://www.jendow.com.tw/wiki/%E7%B4%99%E9%9B%BB%E6%B1%A0

VU~ SRR SR B B R ETR4 4 7 hups://physcourse.thu.edu.tw

o R EHTEQOIT) - FIFHEATETLE SR - PR 57 @ P/ R
REE{LEF -

7S AREESR  EEEQ018) - — ERIBEORIE AP BRI B A
6 - PEEERESS 58 B /IR SRR (LR -

£ FRGEEQOIB) o T4E B ? | — A ST - CPEEREE S8 B/
R G (LR -

s RS - B - EMEEQ019) - T4 B T I — PRI - 3
RS 59 8 /N R R LA -

Lo BREEF - MBFEE - MOTREE2019) - L top-down ik RRFLIFMIER EDLC © o
HEERBISH 59 JEH VTR R (LA -

£ I BRI - BREEEEQ020) - H (4D 2 (50) Tl - PEEREIS 60 @)
FIE R 6 (LB -

F— B ~ MR~ FEARALSE2021) BRI RO AR - (PR
55 61 B R R LA -

+ - FF022) o (SHAGRET A o R AR T SR
A i

T BRZER - BREEH - BRAEIS2023) 0 LR T - PEREIE 63 8 /R

RE (L -

39



337 ] 200001

AR R R 4

oo FERMFER L ARFE

FER e g

?}Q‘;I;Je,;g

N0 TUREAE SRR S

FTRABLASCRE -

ﬁ"\

x



	200001-封面
	200001-作者簡介
	200001-本文
	200001-評語

