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Abstract

To develop automatic water purification equipment suitable for the removal of organic azo dyes in
dyeing and finishing plants, the efficiency of nano zero-valent iron (NZVI) to remove chemical dyes was
discussed at the beginning of the study. Experiments for different manipulation factors were conducted,
demonstrating its chemical properties.

In the design of the equipment, the Webduino Smart motherboards, mobile devices, and Webduino
Blockly were connected to one another by the local area network to perform manual or automatic control,
and the equipment can enable the plants to recycle their wastewater in a more beneficial way. It can not
only reduce personnel costs and environmental burdens but also avoid irreversible serious environmental
pollution caused by dye leakage. Also, it can save a lot of water resources used in the process of dyeing
and finishing.

During the operation, Webduino Blockly 1s used to directly control the Webduino Smart
motherboards so that the device can react in a short time, avoiding the network problems that may occur
on the third-party platforms and improving the suitability of the device. In order to enable the plants to
treat wastewater in a laboratory-like environment at the lowest cost, the photometer module and the

ultrasonic cleaning machine are specially designed for IoT usage. The illuminance from the module can
1



be converted into the dye concentration with Webduino Blockly so the dosage of NZVI 1s controlled. The
equipment will upload the data to cloud drives for analysis. The ultrasonic cleaning machine is used to
simulate the ultrasonicator in a lab so that the NZVI can be dispersed evenly before adding to the
equipment, exerting the best degradation effect.

This study 1s also in line with the United Nations Sustainable Development Goals (SDGs) No. 6:

Clean water and sanitation, No. 12: Responsible consumption and production.

=~ Al

i

— ~ WFEEni
AR ABERIRRROKO T A A 2s i e > IR eEdEH - ENfe 5 AR &
eI - THEA PSP REN - RS T RSB EEEESE=
TUEMER A RK > Hh &y T0%HIBER AR B B E U - R 205 E R (E A AR 4lAE
SRAEZRE > HIE T A RIGAWEHE AR EER R TR R RS
S FrEFEERAN -

RS E 528 M EAREKERE © Covid-19 EBHIE GOE
R R > NPT AEIERE - MR E SIS KBRS O E - [
Rt s & B R K - RIS R VR MIESE &4 ~ (B2 &N RHGRET
—ERe A EEPRRYE b B R - A DA R Rl A K -

(B RS K R BE Rl A B R FR/K BBk > MEPR AR = AT AR FRK R Y E 70 2\
TR > HRE AR ETe® - MRS B bR ARy G Uk PR R A A
% HFENERRNE - mHEIHE - BT K AT F RS - RS
Zhmem SUE ] NZVI [z /K PARERZSRE - T NZVIRIAIN » SRR » BRI ARl R
P B B AR SR 2 B € R WTFEEE - BPTEERET 7 NZVI B E R
Reactive black 5 (RBS) HYZ X E SR » MECRH ELRER - FRAVERMEMEE - 10D HHIIE
bk NZVI B A EE M R ER NZVI > #EHC al #EEE7K TOC B AERE KA Ho0>— Fenton
JS W B e < iadut e - (HASRRERIRRE /K K NZVI RTEE A » sk B LR ROk IR IR
Y EAR -



D PEREH  HER A B
([E—&RIFRIE © River Basin Dove et al, 2005;: 121)

el Rl /K B8 BB S e e 8
([E =& R © Cavelle, 1., 2013)

R S ASE|

(—) DLEABEFARHEHNZVI -

(=) ERRERENENZVI LEEZUR 7 [ 8 K R fi s
(=) EEBNZVIRA FERERSE R B LR S i 2 R -
(M9) HETHEAANZVINIZE - WEst—s S EENZVI -
(1) &hieWebduinofeHakat HEMEFKEE -

3



R~ BHFeIASGEERE

—~ Wi5EA

(—) #&EE - REREERILIAT -

(=) EHREWIIUEA o EAR SR AT PRET H R -

(=) HEBUA - Bk A BRI K -
= Wiga L

CHUEERS ~ A M ~ fedp A A = ~ Autodesk 123D Design ~ Webduino Blockly Pro

SRITMES ~ HEFRER ~ Micro USB BLEESR ~ =B /KA LRI ~ Webduino Smart FZ ~ 4456
w8 EEERIE M ~ MAX 44009 YeEEEHHAE ~ BVERE - mplEEA - FE - REETOK - A
REPEERS ~ T ROF ~ B AN ~ FEEAR ~ BEEEVE - BRNE - 8RBT ~ 828
BEtHE ~ AR $E -
=~ WigeEE

(—) s R

BRI ERESE WAL EERGRE > U5 B ENESIHEBERIAE

NITER(EEY)  BHETSEESMEEENARRARERE - | (R S ERKD

APRAE - 2013)

(=) RBS HY{LER4SHE

Na0,;30C HgCH;DpS\Kh
- M

-x_q_,-_,""-'"“"-\N._:, e

Ty S505CHaCHA0S0Na
o (/
I ) -

T TS0sNa

NaOs3S
& = : RBS AY{LER&E R~ R
([E=%&HHJE ¢ C. Chompuchan % » 2009 )
(=) NZVI [#EE IR 2 JFEE
RIgH SR - TEBTEERBFEEEIE > RRESARIERIVEEE - (S5
et R TR A E S (Surface Mediated Reaction ) {H15-E S SEEIZ4M L pRBAEE



(Phukan % > 2015) - "{ERERET - EERNIBGPREEEE  BENLEY
TR o, (Nimkartek Blog > 2015)
(™) NZVI Z AL SHIAR 3 T[]

H NS EVY 2 A B ATLAEH » NZVI Z BRI 4T A 10~100nm - H BA L PREER
525 DL DLS 7347 NZVI KA A4S R4 B B AT -

&V - 2R A EE TR R s R (A )
DLS iffrz &R rE (B)
(EVUERACR © BB R EEE )



(11) Piedg e EhfbaethzersiEl

@ Webduino Blockly ¥ ok
iy
2 w e
U7 Do
%mWebdumo Smart :>
BKRA NZVI-RBS H,0,-Fenton WKRNZVI
14 ] R R Reaction EEERAE Google

Sheet

7 BB R R E
(EHERACR : iseEgs)
I~ BFE R
(—) H:0.—Fenton FZFERE
1. Bic#4 100ppm RB5 7538 100mL 3t 4 #F > B FEE 3mL PalE P -
2. FEE A —FRZURRAR T HIA NZVI (5g/L) 0.5mL - B -

&7 - PSR NZVI (5g/L) iR
(EINERACRE © &)

3.5 5210~ 15~ 20 4305 - DASHEHEUSEMHURE SR » P Syringe Filter #)8 2 —al/E
q:r °

4. {5/ TOC Analyzer 73 Mg &R Y TOC {HILECHE

5. HA =ARGuhbARAIST RIS A 5% 57K ~ NZVI (5g/L) 0.5mL+5% ~ 10%E# %K -
H#EFT TOC 2347 -

6. BB S HT I 4 BB % -



(=) saEtEFHFERE
1. SEEERE SRR T IREI e E 1R KT8 -
2. Rl o] DA ROy SR A - SRR L R > i s A IRIA -
3. FREEMEN - W2 Ry ~ FUERHIFRELIEZR T2 G0 MK -
4. TSRS T B AR T -

(=) HIpbaxfsat

1 GRER R > BETKIE ~ KE RS ZEEBTAU) -

2. {# ] Autodesk 123D Design#ifB4g 242 {4: -

B+ : Autodesk 123D Design #ifs o
(ETCERERE © iFseEesl)

3. B Ry STLAE -
(1) #EpHEE R
1. #EfF =] Webduino Smart BAEHI I THIAALEEE -
2. BRI E4EEEES ~ {1 MAX44009 SeFE aHEaH o3 il e 2 Brssii k-
3. RS R R B B R - R S i S R R R -
4. K SR s B ER A 0 - I LUE YIS 5 EhI0 A NZVI -
5. R EREEHEAHE E i — RS > D5 IR IS MR 148 -
6. {55 Webduino ZEiim 1 & ik di (A2 2B BR St 122 -
7 RIECEEE TR - (E ERE IEMERHA YRR -
8. FTEHEENIA Line Chatbot #F/< » B(H Webduino Blockly F2=X, -



=

.
> Sl

' NZVI system Dev

CEED
REMFONZVINEF~
e = > CIEED

L 23 |34

LINE | LINE Official Account H9EN ® ﬂ@ﬁ

FHRE  SUEMANZVI  OFF

& /\ : Line Chatbot Bl K25 A
(B /\BERACE « iseEEsl)

9. Hi Google R EAVSAMAHACERMERE B S & IEHEE(E -

X 5 o & :
A 8 c
15 2021/9/8_4:12:42 {EHEESpom
15 2021/9/8_4:12:54 fEREESppm :
16 2021/9/8_4:13:49 ERETEppm ¢
17 2021/9/8_4:14:5 [ EREESIux 2
18 2021/9/8_4:14:54 ETRAER -1
19 2021/9/8_4:15:4 fEAETESppom !
20 2021/9/8_4:15:30 fERETSpom ¢
21 2021/9/8_4:16:20 B EBETSH
22 2021/9/8_4:16:35 B EBETH
23 2021/9/8_4:18:37 TERR{RR ¢
24 2021/9/8_4:18:48 Eis =] ERETH
25 2021/10021_23:21:26 RE A= ERETA
26 2021/10121_23:23:56 B ERETH
27 2021/10021_23:26:51 fis A= ERETS
28 2021/10/21_23:28:0 Rt ERETS
29 2021/10021_23:28:40 B EBETS
30 2021/10/21_23:28:45 MEEEER ERETA
31 2021/10/21_23:29:35 s ] EBRETS
32 2021110021 23:29:41 R ERETA
33 2021/10121_23:30:21 FEREEH ERETS
34 2021/10022_0:12:41 i EBETH
35 2021/10022_0:12:41 e ERETH
36 2021/10022_0:13:29 EREER ERETH
37 2021/10022_0:15:56 N EBETH
38 2021/10/22_0:16:36 FRBEE R ERETH
E IR~ {&ids.. a5

&1 © Google s T _FHVE G4 8%
(EERARR © tse &)



2 ~ WSS R iR
— ~ H:0.—Fenton 7 FEHIER,

FHE T A > NZVI S ECE E /K 7T 3842 H.0.— Fenton ZIE - F#{E&/KH TOC {H - Hp#E
Fic 10% 4 EKAYAH & 3 R il

10 ——NZVI
o 80
o —8—NZVI+5%
o 60 i 4 K
O
= 40 o—NZVI+10%
& ®  uEK
&E 20
| 5% EE4 K
0
0 5 10 15 20 25
BFfE (43)

&+ DA [E SR 2 PR RBS 28§ TOC 734l
(E-HERACR - breEEs)

= e A ESUE HRE

BMVeRIEEAE THER /LS BRVFEK - BEERMTAER A - 1 T EEs
AR TR EMRARRA - AE-+—FR -
EMEEEREEG R B HES FALHR
. wmssoxTnm
., sm=memiaTn
. benmmmEsmmk
.
" ks
. semsemmaEnTEOE
— mensmmmes
. supmsmsiwss
. srams
& +— P = A R oK B i R,
(E+—&kHR - e Eas)

RIELRE A —HJaifsil - " A R MERA T A S bR R T e P R E
e



- HEh et

l | - Water flow direction
[ 1IN |

Ton exchange

resin filter| -
E | s

Dyeing and finishing tank

Water for other

Impurity NZVI synthesis purpose

filter il I m and reduction 13 I @ ( ] LI ‘
A N4 area -
Webduino " | e H,0, %J

D
%2

Smart box

Spange filter (with
Stirring module Siydng maghets
Optical DO I L‘ :
probe Fenton reaction tank|
Photometer module NZVI degradation tank

= BEbE A R
(ET &R - pstEiasd)
R SR AR AR RS R E AR B Tk o JYRERE (R AV AYRH R K S iR B
TR SRAVHEE R A NZVI RS - S E TS aH IR Y (o f s i B RS
it NZVI S5 NIIE & NZVI > [FIRHEREEAAR AR - NZVI Bl A 8855 -
7 BEREERE B EEE - B TS R/ K S i EIRIIE] NZVI Brpﬁﬁ%qj
NZVI AR - R HEAH ROA R IR e B b g 8 Ag
[EfESERR - EAb NZVI BREBEH A INERIFTE R » BB /KR &AL IR Y
R ITHESE - R EEAL NZVI SR M ER S 40 A - BB BIRAEASMNE R S S BRoE T TS -
&R NZVI 25 % NZVI ﬁ)ﬁ@uﬁﬂﬁﬁf tiviEIR ( BRTERE B RRLA R 50%) » #E
B 1% 17K FEAS d a5 /K g4 8 E & Fenton 8 - [LiEEE o] DUEE R E R ENSAL
NZVI » DIFI12 48 FEHETT = 1F Fenton f&H » IFFEAAFE NS IRIGHE - Fil NI A S K
K EPiEaS A ~ =(EEE -7 4 H.O.— Fenton K JE » KIEFREK T TOC {8 » {# 5 FEE YK
A DIEE A - EER AR 2 > 38 HO,—Fenton S FERRER 1M B /KR 48B3 C HAfSiAg - T
MR EZ (8 ~ = (B 1% =R FIH ﬁﬁﬁgﬁ@ﬁ?@m%ﬁ¥xTﬁﬂ%{ﬁﬁui’i
7 NZVI BV - TFrA A2 B i1 Webduino Smart 2K H B (b2 » S ushiy v DUERRE K
PRIERCA > HH R R B AR R Dk R R E A

10



Webduino o “
KERHEA

RIS R

e

Blockly

I RED

KERIR S BEIA

I

I

:

: -+ ! = [ —F—]
B STAIRIE REENZVI

L 18 \ /

LR i e —
X Gl Line

i 7C |

E X ! Google Chatbot

|| s7uae) 2 i

12 Sh eet @ @ {g Eﬂ l%\r /-"‘

AR 24

1

BEIMBARE | “Soum | | ool shecrtilm | I

&+ = BEbaxfteUniiEE
(E+=&rR : thoeasasd)

11



U ~ FEpIEHEE

ME R TR A (MR RO > B AL A FUHIE AR > [FIRFEE{E NZVI
BUHSEIET » NIIE R NZVI 2 EM S > fE-HIaAs -

1 A R WS
(E+PUERAIR © b5t )

Webduino A] ZlfZ il 4 FE e A AR BR B A - B2 = N R A RAHRE (RS > {3 NZVI
I FERERERTRESS A1 3 Hl > A8 TR -

[l +7 - WS E N R IR
([E+HERAIR © b5t )

12



R E IR T RS AE RS ISR GE Y = K AR A LA R, > 5 B VU R A58 SRS -
AR - FH LUEIE SER B/ K R AR EERY S NZVT > L0 F7SFR -

&7 ¢ NZVI 5&ll -+ 4R i e Sy
(E-FSERACR © UhFeEfms)
[FEIRF R a5 T 58 i B AR s e - 5HEAERRAT

{EEEHG NZVI 8 (A5 = 2.4 x 22 =0.012(g)

SR ITRHEERAEEE (A5¢) © 0.010g
JFaggaRE (A5) © 10.02¢
R Fff NZVI t&ig4RE (A5) 10.03g

WO [BIWCR Ry { S JEE AR EE + (W NZVI 1RGSR E — [RaniBsnE ) | R
NZVI E=0.916~0.92>&J 5 92%

13



7.~ Webduino Blockly F2=(

i LINE Bot {19

token :

user 1D :

i A Google sl 7=
481t ICS.C
T (| «@EREID
s T2
| (o) MR ERMAE  CED

:45F LINE Bot e
: linebot - EELvdishils! :
(5 LINE Bot ([T M3 :

CSCEAF={ - 1 R
HMiT | B
Y 1 BBl ppm - |

.

B+t : 2% Line Chatbot EAFHZEHFZ
(EHE&ERIRE - ptoeEasl)

e L FEE BRERm

"1 my/dyeconc2021 b

AU finebot - |

W webduino for NZVI...

&+ /\ ¢ SE R
(E+/NERAR © btseasasd)

14



Bt IR =50 E2EEH 0

Rl Smart ~ Redi f2EEN 7Y 10Q3wnPQ X
#=x [EEED & : a8 B :
B off - |
[linebot ~ Rzl &i)
A = EymAs EE « »

Nl relay - kv on - |
#7= LINE Bot ([T ED SR8 | ¢« »
u BEHEA HE=
w BueE | BE0OS EEHEE
13 g »
RENER CREE

iz AE

N
FAMR | (e ehwns | EE ¢ GRS »

Tl relay - oo off - |
352 LINE Bot [NER S5 | « ) »
o) BEHEA HEE
Bys®: | RERAS EEDEE

Rt AE (]
“@m»
RENRRE

BB E: | <« EEESS”

mzcHE |« EEEE

7L BERE S E A A
(EHERAR © biseasasd)

% LINE Bol
o} BEREA

“ LETORXT

| reiay - o R off - |
LINE Bot (88

[ ERE K A
(B —+&ERAR « bisesasd)

15



*

ECRF-REALRAG EF2
ZERFME~

9 157 @ !
2=t L4306 - e mEMS SM~

BISEEAEWebduino B iR & £ 1TEE)

st T

BHRREA B2 RERFML
BEREEER > BIDAFINZVI system

DevEAR
> N REREATT

P
— V"

== EERREE B RHREATES
s ANV T 0N

® Nl AERRE:68.1
II; 3

) HEBEA:250.6
B - — N ~ N

& —+— : Line Chatbot [B] 35 B B EE/E 18 FE
(E —+—&kRF : ihseaEsl)

webduinoforNZVI ¥ B &
HE RE BT EGA B X IEB HEEzl RHeE g

e o P 100% ~ NTS % .0 .00 123~ FEE(Arial) - 10

F13 «| fx |

Action Detail

1-Authorized

2 2021/9/8_3:52:35 R 91.6
3 2021/9/8_3:57:25 fE & & Hppm 91.6
4 2021/9/8 3:57:27 f# F& &535ppm 91.6
5 2021/9/8_3:59:9 fE A& T #Hppm 91.6
6 2021/9/8_4:0:53 e i< 91.7
7 2021/9/8_4:2:17 1 i 25 2lux 24
8 2021/9/8_4:2:53 EHIE 91.6
9 2021/9/8_4:6:36 A& EHppm 91.6
10 2021/9/8_4:7:39 125 H

-k | =D =k [ e | = | DD

&+ : Google S Fa A EEL &L
([ =+ ERAOR - st aiasd)

16



s NZVI f2

ARG B FBTAT 2 SR AR R (R BRI R o B e M SR s B AR (LR
R NZVI > fERcH B b RS EE - BERTADT ¢

(—) MIF/KEREEAE ddH.O Bd & bk - Bl S L h IRy IR E S EH - M ACR A AR -

(=) WP biERGEL SR > rERE R LR S eraY ARt - &k
A

(=) MA/KERER D& b i S bahfpy B R > (E S BB Rk e A e (b dias
A (BB FSE LU NZVT -

(M) RMIEERNEE KEEET - FREAESERR - (£ NZVI BEF S 77 HY -

(F1) KIESERIE KIS KB E R A R A ¥ NZVI 2 S g o -

B o A JEEEREE EEAEO [ TERERED
B —+= : ZfHEH NZVI BEREE
(E =+ =& : irseaEsl)

17



I\~ AR 5T
WA T LR (FEEHE)

SUAARKEERA — FERLT LIRS

LB WENATEE T T EE T

(RS B

B AROKEEARRA  GrEiE =17t AEFFEE AT

KRB 7 PNISERIEAALY) ~ SLhEfs  NZVI PUREA

M Z AR AL f PR BRI NZVI AleEl e (LA RAE
EJRARLY 50%

KRR S8 /N TN o IR E A R ]
EE— TN

KRR FH AR DR > EToftPi MOk - TRV EREEE
{EH

1]

H =

>t

B - SonsafEH

~ NZVI [ R R AT - KrH AR NFEE -
* Line Chatbot (2SR ~ S B MEAIRIE 1 > EVEIR SIS = e R -
+ 3% 3% Webduino Smart BHE$EE Line Chatbot AJHSEZ ~ (KK A B IR 4araaEs: - 32 iR T

BRI > ARG BB BB B > AMEE T RS ERA ~ R > &%
EEAEREE NV ASERR -

+ Google s\ FELHR FIECEka (A (RS - [ BUME TR - TR RIS -

» B (R NZVI (E H S i Ry 5 -

« A EE N 55 BH O [E)EE W S B SRR oK > B TS R W R R KB
* NZVI ~ BKE rTEEMA > 2R SRR HEY -

18



J\

+—

{h ~ 25308

» STERARM AR (2015) - ERRATEROKEIS! FE44T-#/KE - YouTube » 202149

H2H » BUEhttp://ytl.piee.pw/3p25hs ©

RN AIRAE] (2013) - BETALIREEH - HEek - 20204 H8 H »

HY & https://pse.is/vzuwf e

- B~ ZEEHE - BISRE ~ REE - ARERIE (2012) - FORZEEEE  TERIREIRIA

erEREE b - TSR » 121 0 167 -

CEE 2R~ X (2021) - AR EK B g it - 2ILTER 54 =

U NERIER R G (Fhna I -

* Buber Hu (2018)  Webduino 2/ LINE EETAEAR () * LINE Bot » 2021 /£7 H 14 H » HL

H hittps://reurl.cc/emSpR °

75 ~ Cavelle, J. (2013). A Political Ecology of the Citarum River Basin: Exploring "Integrated Water

Resources Management" in West Java, Indonesia. Berkeley Undergraduate Journal, 26(1).

http://dx.do1.org/10.5070/B3261016209 Retrieved from https://escholarship.org/uc/item/7zh5n9{6

» C. Chompuchan, T. Satapanajaru, P. Suntornchot, and P. Pengthamkeerati (2009) Decolorization of

Reactive Black 5 and Reactive Red 198 using nanoscale zerovalent iron. World Academy of Science,
Engineering and Technology International Journal of Chemical and Molecular Enginecring Vol:3,
No:1, 2009.

Chandra Devi Raman, S. Kanmani (2016) Textile dye degradation using nano zero valent iron: A

review. Journal of Environmental Management, 177, 341-355. doi:10.1016/;.jenvman.2016.04.034

» Dikanaya Tarahita and Muhammad Zulfikar Rakhmat( 2018 ) Indonesia’ s Citarum: The World™ s

Most Polluted River = 2021 4 8 H 22 H » HUH https://pse.is/3mrz4?2 °

~ Dove, M. R., Sajise, P. E., Conserving Nature In Culture: Case Studies from Southeast Asia.Yale

University Southeast Asia Studies, New Haven, Connecticut, 2005, pp. 119-143.
Meghalim Phukan (2015). Characterizing the ion-selective nature of FeO-based systems using

azo dyes: batch and column experiments (master's thesis, University of Melbourne). Retrieved from
19


http://yt1.piee.pw/3p25hs
https://pse.is/vzuwf
https://reurl.cc/em5pjR
https://escholarship.org/uc/item/7zh5n9f6
https://pse.is/3mrz42

https://pse.is/w8kz3

+— - Nimkartek Blog (2015) = Banned Amines in Textile and Leather - 2020 &£ 8 H 28 H » HY

H https://pse.is/wb8rg °

-+= "~ Suvanka Dutta, Rajnarayan Saha, Harjyoti Kalita, Achintya N. Bezbaruah (2016). Rapid
reductive degradation of azo and anthraquinone dyes by nanoscale zero-valent iron. Environmental
Technology & Innovation Volume 5, April 2016, 176-157. do1:10.1016/;.et1.2016.03.001

+Ud~  SuY., Lowry G.V., Jassby D., Zhang Y. (2019) Sulfide-Modified NZVT (S-NZVI): Synthesis,
Characterization, and Reactivity. In: Phenrat T., Lowry G. (eds) Nanoscale Zerovalent Iron Particles
for Environmental Restoration. Springer, Cham. https://do1.org/10.1007/978-3-319-95340-3 9

+7 ~  Unreported World (2017 ) » The World's Dirtiest River | Unreported World - YouTube ° 2021

8 H 17 H » Bl 8B http://ytl.piee.pw/3lymxp ©

+75 -~ Willis, S. (2020, December 15). How Sustainable Dyeing is Changing the Textile Industry.
Plug and Play. https://pse.1s/3buswm
-+t~ Yang-Hsin Shih and Chih-Ping Tso. Environmental Engineering Science. Oct 2012.929-933.

http://doi.org/10.1089/ees.2010.0433

20


https://pse.is/w8kz3
https://pse.is/wb8rg
http://yt1.piee.pw/3lymxp
http://doi.org/10.1089/ees.2010.0433

[ 373 ] 100039

3% T 500 2 K 44 4L 12 Fenton-like B A7/ * >0 %% 12 4 5 Bk
K E AR EE B R R AR

EAsE o EI T BB Z ey

—
-
et
=
¥
14
3

T & & W3] NZVI & SNZVI -

2. ’?Eﬁ?%ﬁ4\? » 10%H202 BT T 3 'f RB5 ; e /zi"'} TOC
T 5 ftpe e o
3. BEPHWAFTRERT 7 LR AT G - T ER

iAo T Ao I gFE ﬂﬁ;\ FHE* o

4. TERNEZEBERRE AL & F2 NZVD> 828 oacd
W3 950% > HisHE I NZVIL 182 18 4ok s faocd 3

S RS T ERE AT IR

5. EARBIEET Y Bt 2B BT o

6. wEF MY 0 4ZE > 4G L AT H 4e line Chatbot 3% (F4%

R feRtak ER A £ G B R



	100039-封面
	100039-封面

	100039-作者簡介
	100039-本文
	摘要
	Abstract
	壹、前言
	貳、研究方法或過程
	參、研究結果與討論
	肆、結論與應用
	伍、參考文獻

	100039-評語

