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ABSTRACT

In order to ensure the successful cultivation of aquaculture, it is necessary to
establish the water quality monitoring system. Because it is often an non-uniform
distribution of dissolved oxygen in water quality, we need many sensors to detect the

_40_



distribution. Since the dissolved oxygen sensor is very expensive, it would cost abundant
expenditure to establish a monitoring system for cultivation. Therefore, the study focuses
on developing a lower cost dissolved oxygen sensor by using the principle of fabrication
and design.

The basic principle of a dissolved oxygen sensor is Galvanic cell. The voltages
magnitude and the dissolved oxygen is direct ratio according to oxidation-reduction react
ion. The study has five factors, which are difference of metal electrode, material of
membrane, measured membrane area, wire length and material. Trend line slope, related
coefficient, sensitivity, according to increasing oxygen and reducing oxygen process
device from experiment obtained, that determined the suitability and characteristic for
each factors. Finally, the artificial dissolved oxygen sensor's materials include Ag + Zn
electrode, P.E. membrane, KCl solution, manufactured acrylic tube and general wire 5
meter. It cost about NT 300 dollars totally. The results of the study can provide the
aquaculture industry more economic products in future and they are applicable to

different type of water.
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§iE | Agtin Ag+Pb | P+Pb | AgtPb Pt+Pb Pt+Pb AutAg | AutPb Au+Pb
kg b NaCl Na,COs KOH B KHCO; KCl Na,COs — — Na,CO;
e r - | 0.05mm> 0.05mm » 0.04-0.06mm » 0.04-0.13mm » { 0.0125mm » | 0.02mm » Teflon
HFE Teflon 0.025mm
Teflon PTFE | Teflon PTFE Teflon FEP Teflon Teflon FEP Teflon (32um)
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- EE 0% | #F90% | EF90% | #F90% | EFI99% | HEF 0% | #F 90% #5]95%
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E 29N
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AT G B A% T 6 o LA G B 2 B
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Polarographic = EHI 28 FWEE FIARAE A H

it Galvanic Z{/RHIZS » DUEE a2 B BG S ERE R
FIRITEKIE - B R_RAHHRE - ZRERIKIR
SAUJTTH » Polarographic /g BHEH S > H Atk
RS > BEOR LA & A I B BRI -
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&5 Pt Cu Cu Cd Ag Ag Pb
< (mm) 0.6 0.5 0.7 0.7 0.6 2 0.3
i 40 AU/ | 450 A/ | 550 AU K| 30 AU RO 250 AU/ R 900 /A R 300 A/ R
=3 FEREMEE®E

# " AHAGBE(C) | FAEmYm® - h) | % KK (gm® - 24h) B g A
FEP % 205 116000 6.2 600 /6™x6"x10 b | £ H
PVDC & # it 140~155 2 10~20 100 7./30"x20™ A A
PE 1R & fit 100~110 350~400 20~50 17 /&/30°"x30™ &%
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WY FE AR R R {5 B B EE A > AR mIEER S
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R EEER ) REFEEL PE (polyethylene » 52
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BN ¢ i PE REEIERTEKVERK » BT
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7 S M R P IR A AR | - B (E
JINES 0.5% R AT H2 32 I -
(3) HIFE
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THRAEBEMEERRERRESE > E7T5E
R TEYIE - S ATRe R A E R AUERE -
& 1 S SRR 2 EHEE A NaCl
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HA{E % 100 7T/500g : H,SO, Bl KOH 735l £ 50
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BRI K DL 8 2 O VA U &
RKIARF > K FPEE RIS RLEEEHE - Kz
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F1e R X (A48 18.5mm) As (A48 12.2mm)
2
$LAF B R AR AR AE B AR A("%) 2.688cm? 0.8956cm’
BN BN E R RBAL V(Axh) 2.688cm’ 0.8956cm’

6.2%x4

FEP-Teflon 4 B # k% O( > )* 1.67x107 g/day 5.55x10™ g/day
FEP-Teflon %+ %’ﬁ%;&ﬁﬁ%‘%i(% ) 0.062% 0.0619%
ek g SE 1, 2L 15x 4 sk 3 3
PVDC & %4 B &K E (T) 4.03x10" g/day 1.34x10" g/day
PVDC R B # & ik é@r%a%z‘é(% ) 0.1501% 0.1496%
R R R % | sk 3 3
PE $R& 4 B % K2 ( o ) 9.41x107 g/day 3.13x10” g/day
PE 4%%)13@%%%&@%%(% ) 0.350% 0.349%

3% @ *6.2 & FEP-Teflon Z % K&
** 15 & PVDC & B FHERE
*kk 35 B PE AR F3EKE

FHESTE R - 1S 2145 22 S ) PR IR {IELFE K
S/ IVES TR © AR 1 £ % M B T A
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FU 8 A [ 2 Ml T R A% A - TS
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TE— S 2 SRR i B2 T SR (L
Vo R IR R (SRR RGP (LA V ELRER 1 AL
FRVERR FRIFFRU LB H B S i A s Y
R

iR EE R B ERGITBHARK 1
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L

R=p—
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AR E R A — R E 3K © p FEREPIRL
(URERHAS - L FERRRE - A RS RRERIRG - &
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AR — PR S - SRS (R ) B
/I o EERHATA o R R AR B « SR
Rt ERYEERHZS p (IEIRL 1Vp M EEA o o KL

TERM LR E g A > AMKEH R » HIE
EFH A -

RIS > At 7ei bR B S AR R A A g
2 > ALFE 2m ~ 3m > 4m g Sm SRR RS
it R TG ER AT S A E Ry -

(6) FE G/ E

— i B A SR AR F HL A FE A
RIRENEAR » ARIFFCHIE — M D Re g
Kk o R S5 T Bl el 56 i 3 Rl o EE R A7 EI T
& EA R R NER > (SRS
55 Kt > WHE S — A S ISR — R EAR
VEE SRR 28 -

2.5 REHIZEZERIE
—HITE - ISR 2 185 e 3 F 1 AT
K LU VYA F ZERHAEE RIS A -

(1) JEZ IR [E(response time) : MY E E A JE
I 4 7 ST R H BA R L5 AR e IR R
(steady state)[{"] 90%FFFZEL] o

(2) BEBUE (sensitivity) = JEHI A BLA715FH]
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Y A Z VIR RV DN S FURGHI S T
B B EARRIIYIRE (ppm)EE— 2
LA ET(mA) » TRE mv(8( mA)/ppm [
%o FRERERIRZNEERE - BE K&
HIZRIZALSE > G G

(3) T&7E M (stability) : JEHRMAT(E F — ELRE
[ > AHAIEEERE S A R R A3
%

(4) EFE M (selectivity) = FRUGHIPIE Y > f9H
At E B R RA R A AR AR - (R
PR VERE 285 R SR EHE I E SR
AEBRAT LA -

e DLERGI » ANHIF Feimn HH— {8 B 2 v
FURHIES - BB ERIHLR L ZE AR A SR
I BERUE by RAT 2 FEE FE SR - ARWFeRNLIGE
SERRIE AP I B B 88 B A

= R IR ISE

3.1 REBISSRUE

1. IS R R

(1) Efprk - & L8 KCL > B{H 90 Jr/iE -

(2) /BN : Au+Ag J Ag+Zn TS G -
S PR - B 420 JT/37 : SREFEMFH -
BA{H 200 JU/3¢ o LA EMEHEETRUER -

(3) 3B JE - FEP-Teflon (3 YSI /A F])~PVDC
PREERRE(H A) f PE [REEE (5 = 7# -
DIREFr 67"x6 " {5{# » FEP-Teflon #1#)7
60 7T » PVDC #/{%3Z 0.6 71> PE $13Z 0.003
Jt o PVDC #E{EF Teflon MEJH 3.2
— > [fi PE ¥ {E{EF PVDC MM H 5>
Z# o

(4) EIREAR - B G RENSR (R TE )
BH 3.7 ju/AR s —iERR - B{E 4.6 T/
AN

(5) REHIZR 45 - YEIBKE PVC MPEREE > N
&R 18.5™ I A UKER BITEEMN T
F{ER 0.05 o/ : B I EEE > K
By 12.2™ o FHL 0 T F B MR R
%> HifH 80 Jjr/H -

(6) FEPH : 1k Q> H{H 0.2 t/H -

(7) “o” MUK B + [ 3B R - [ERE o1t
EEMIE A -

(8) #48 ~ 745 - FEIG AR L A 2 B

(9) W97 FR (silicone) = [ %E # f A1 L gk » 75
TL/E(260g) ©

(10) % 1hEEE L - BRYMEN » BMS850 » f/)Nil
#40.01mv o
(11) EFENE : FARCE R 2 KSR -

2. TR B

(D) BREPEBARMIR2 M+ - cathode)<i: /& K i%
THEL EHM( — - anode) <[ Bl EE 1T %
RS 5 M DIBIB PR S HE R B 2%
IR RS o

(2) LIRYSTERHE A JBQHIEs Ay - [ B L A B
AR - W 1R RUGE AR H LA
o ELURE NG B2 - IS FE AR FOHE A R <2 B o []
ol

() KBRS LB L - BB
ERIE L SRR A R LIRS
EIAEAE - FLL o BRI B R -

(4) TEEIREARS i E B8 Ik 1k Q &RH
g AR E RS A R 2 B AR
5 L LR R R AR - MRE LUBOK FE AR
SR > HRr] LU HBhEC kas 1 T HET
Balll TAF o RF—{EHH 73 R 16~40
NG o

(5) BHISRSERR » THRIAHUKF—XK - i
JE8 B B R PR R AR RE - A AT
G e
H A SRS S R B 1R o

3.2 mv-ppm EEIRHEE
- BRER I
(1) FABnZEN,
a. Mt : GERRERSN NaSO; » BfEE 210
TL/HE
b. ZREK
(2) {725 BLEx i
a. % IhREEEE - BRYMEN » BMS850 » /)
FEH+0.0lmv o
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2.
()

2

3)

“)

. 1
2
1. & R
—3 2 EmR
3 AR
— 4 4, ZAFRE
5 5. EHEA B
_ | —f° 6. Rk AL
7 7. BOR £ o
_ 0 8Bik
] 9. TR L
| ——9

| BRESRASEETEE

PFEREIYA SRS - OxyGuard Dissolved
Oxygen Probe » #fHHfH

FEHEER : Fargo instruments co. » MS-90 »
TR A K B/ N

FI% 8% : Rambo » EP-9000 » M fIIVA A & o
FEURRAEET IR iR 0~50°C »+0.01°C »
IR o

BEF(1000ml) = BEAEANENA FIRE KR o
e iR

LIFT S8 R B S 43 | BITC BRIV UK B
it S8 K W A o ] A I A KRR BRI H A
25% ~ 50% Ko 75%5 — T ANFVE E AL
KR > ETEARK ~ o~ & B
FERFEFREIIKER » 2RI LIAF R
B -

15 B B 5 B A AR A PP 2 R B
(OxyGuard) & fi* [F]—REMF A » BEFHE T L
YRR R i Rl FE B REREE
% SR B E(my) ~ JECC) » 5EE
PRHE T —BEFREHH -

e RS SRR P31 2 EE AU
U Ehe AR o I m A S MK P
HIZEARS S8 - SRS ER - LL
TFERET R BN R LRI AR ) 722 2 » DUAI
FESEBREF - WSS s i E R
1t Rt R R AR AR - B
& EEATRE

DL OxyGuard [l e I 5 5 R e >
H BRI 38 2 A A BRI R A B > IKEROK

[ mwsmmzgnsin |
ags

REREHEKEFA2m ~ 3m
4mBSmBAR 4 i

g

AMAEERERME
L EVARE SRl & S

g

TR Z 4 4 Authg it
Ag+ZntEiR & 8 hdk

g

WM RAE TR

FIEARE R S

i ] 1 F) 3% A JEFEP-Teflon ~
PVDC& PEAR 8 B AR AR & 4 b

g

‘ &%%ﬁ%ﬁﬁ%%ﬁwﬁ’J

S HIH
B RJE KRR Z I AR R

2 HEAES

o TR REHEFIA S R - FIRARA
FIEEZ ELfsl] » BIe] & & KRR 2 SRR
(ppm) °

(5) 3R EVEE Elp E AR LA S e B - 51
PAmv - ppm B mv - %3750 Bl y (ppm) = ax
(mv) +b By (%) = ax (mv) + b Z# 1% /72
X% > HETESHFEBHRIZ a 2
AR EL(R®) EL B % (mv / ppm) ©

3.3 RRBISAIRIC R ET EER

2 RAGABR AR o SRR SRR
SR R R T NS R
BRI TRE BB AR R - RAEEERANLL
IR SRR « S — AU 2 MR IR
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