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1. B6i canh nghién ctru

Trong phép do ndng dd Oxy hoa tan (DO) hién
trwéng, cac cdm bién dién cwc galvanic da
dwoc st dung trong vai thap nién. Nhirng nam
gan day mét vai cdm bién do néng dé Oxy hoa
tan quang hoc khac nhau da dwgc nghién ctru
va phat trién thanh san phdm. Tuy nhién ca hai
loai cdm bién nay déu gap phai van dé thoi gian
dap ng tré (khoang 20 ~ 50 giay) va déi khi
khéng 6n dinh khi do thwe dia. Ngwdi st dung
da chd doi mot cdm bién méi véi cong nghé dot
pha, thoi gian dap ng nhanh, hoat ddng 6n
dinh, d6 chinh xac cao. Hang JFE Advantech
(JAC) da phat trién vat lidu héa hoc dac biét co
cac déac tinh phu hop cho cam bién do ndng dd
Oxy hoa tan. M&c du viéc phat trién Ia vé cung
kho khan vi muc tiéu la cdm bién can co phan
trng nhanh (< 1 giay), kha nang chiu dwoc nwéc
bién, d6 bén lau dai, hoat dong én dinh, do
chinh xac cao, gia thanh ré, v.v., cudi cing JAC
da dat dwoc muc tiéu. Dong cam bién sang tao
dac biét nay dwoc dat tén la “RINKO”, it
cdé nghia la “lan quang” (phosphorescence)
trong tiéng Nhat. JAC ciing da hop tac véi cac
co quan nghién clru hai dwong Nhat ban
JAMSTEC thyc hién hang loat quan trac trong
long dai dwong sau tir 2000m dén 6000m va
thu dwoc nhiéu di¥ liéu quy gid. Cac bao cao
cho théy tiém nang tuyét voi cla dong “RINKO”
trong (rng dung diéu tra nghién ctru Hai dwong.
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Mat khac dong cam bién “OD-10” ¢6 nhitng d&c
diém vuwot troi trong lanh vyc giam sat moi
trwdng nwdc va nwdc thai dwoc trinh bay trong
bai nay.

2. Nguyén ly
B CAu thanh ctia cam bién do nong dd Oxy
hoa tan phwong phap quang hoc

.
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Hinh 1 C4u thanh cda cdm bién do néng dé Oxy hoa tan

quang hoc

DPé don gidn héa, ciu thanh cta ctia cdm bién

doé hoa tan Oxy quang hoc (Hinh 1) gdm cé:
den LED xanh (Excitation LED): phat ra anh
sang kich thich chat phat quang phat ra anh
sang.
den LED mau doé (Reference LED): phat ra
anh sang nhwng chi don gian la phan xa tré
lai b&i chat phat quang va khéng gay ra hién
twong phat quang, dong vai trd nhw mot sb
liéu tham khao (chi phu thudc yéu té mach
dién ttr) d& ddm bao dd chinh xac.



Mang cam bién (Sensing membrane): khi
tiép xuc v&i anh sang xanh, chat phat quang
bi kich thich (cac dién t& thu dwoc nang
lwong = tang nang lweng) va phat ra anh
sang khi cac dién t&r tré lai trang thai nang
lwong binh thwong.

Bo tach séng quang (Photodiode) do cwdng
doé hoac thoi gian ton tai clia sw phat quang
ttr chat phat quang.

Mang cadm bién dwoc gén trén nap hop
chira (sonde) dau do néng dd Oxy hoa tan
DO-10 trong khi den LED va b tach song
quang dwoc dat trong hdp chiva dau do.

B Nguyén ly do néng do6 Oxy hoéa tan
phwong phap quang hoc

Chét phat quang khi dwoc chiéu xa véi anh
sang cla dén LED mau xanh, chét nay sé hap
thu nang lweng clia anh sang va kich thich né
(trang thai nang lwong cao tam thoi), phat ra
anh sang dé (lan quang) khi n6 tir trang thai
kich thich tr& vé trang thai co ban ban dau
(trang thai nang lwong 6n dinh). Néu xung
quanh chét nay cé Oxy thi nang lwong lan
quang bi Oxy twéc doat, ndbng d& Oxy cang cao
thi cwong d6 va thoi gian phat lan quang cang
giam. Cwdng dd va thoi gian phat xa cla lan
quang ty 1& nghich v&i nébng dd Oxy (Hinh 2).
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Hinh 2 Cwong do va thoi gian tén tai cla sw phéat lan
quang ty Ié nghich vé&i ltgng oxy
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Light emission lifetime

Dau do néng dd Oxy hoa tan khi dwoc nhing
vao trong mau nwéc, Oxy sé cham mang cdm
bién va twong tac véi chat phat quang. Diéu
nay dwa dén viéc lam gidm cuwdng do va thoi
gian ton tai phat quang ctia chat phat quang,
dwoc do béng b6 tach séng quang va dwoc st
dung dé tinh ndng dd Oxy hoa tan.

Thoi gian tdn tai phat quang 18 mét ham cua
ndng dd Oxy, trong d6 do léch pha (phan anh
v&i nébng d6 Oxy) dwoc do gilra tin hiéu phat
quang (v&i sw bién chuyén dwoc diéu khién) va
tin hiéu tham chiéu (v&i sw bién chuyén ciing
duwoc diéu khién).

Néu tin hiéu kich thich dwoc diéu khién cho
bién chuyén theo hinh sin, thi tin hiéu phat
quang cla chét phat quang ciing biéh chuyén
theo hinh sin, nhwng thdi gian bj tré hay chénh
léch pha (phase shift) so v&i tin hiéu kich thich.
Dé xac dinh d6 chénh léch pha tham khao Oref
chi phu thudc yéu t& mach dién tt, cac dén LED
mau xanh va dé dwoc phat quang luan phién.
Thanh phan chénh léch pha tham khao Qref d3
dwoc trir khir trong két qua tinh chénh léch pha
chi phu thuéc Oxy @sig ctia cdm bién.

1.3. Tinh nang, dac trwng, cai dat

Cam bién do néng dd Oxy hoa tan “OD-10” ¢6
nhirng dac diém vwot troi trong lanh vyc giam
sat moi trwdng nwédce va nwdc thai nhw sau:

» Ap dung phwong phap do théi gian phat anh
sang, nén khéng bji anh hwong bdi cwong dd
&nh sang, vi vay do 6n dinh trong th&i gian dai.
Ngudn sang tudi tho cao (10 nam trd I&n).

» Vi Oxy khéng bj tiéu thu trong qua trinh do,
nén cé thé do chét 16ng khéng cé van téc dong
chay. khéng can phai khudy dung dich (khéng
bi anh hwdng cua dong chay).



» Vi l1a loai quang hoc khéng cén dung dich

phan giai. cai thién kha nang bao tri va giam chi oD

phi van hanh. al i sono0)
» Bang cach két hop mét vi mach bd nhé trong c
ndp cdm bién, di¥ liéu dac trwng (méi cdm bién
khi hiéu chuan c6 hé sé riéng) dé tinh toan néng
dd Oxy hoa tan khi thay thé cdm bién sé tw
déng duorc thiét 1ap, ngudi st dung khéng can
phéi thay déi hé s& mét cach thi céng nhw
trwdc day. (Hinh 3)

» Thao tac don gian, dé& dang s dung v&i “icon”
trén man hinh bd chuyén dbi CV-200 thay cho Hinh 5 So dé OD-10 va b6 chuyén déi CV-200
cac nut bam.
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Bang 1 Théng sé ky thuat OD-10 va CV-200

Il OD-10 Detector
WEEENEWESIRSEENN Optical (Light emission time measurement method)
0 to 20.00 mg/L ,0 to 20.00ppm

0 to 200.0%
}gﬁ‘};»;ranlre 0 o 50'0uc
Measuring I +2%FS.
accuracy N +£0.5%F.S.
AT R <30sec
Flow speed Not required
Measuring accuracy EEERERe

Measuring

Memory Chip

(water temperature)
2 Calibration using zero water 2

i i A < < > L4 Calibration | calibration
Hinh 3 Vi mach by nh¢ trong nap cam bién OD-10 method

S| Atmospheric calibration, Saturated water calibration,
Skl Comparative calibration*

WEEAENVEETEEE O to 50°C (No freezing allowed)

lECESTCIC N 1MPa

Material SUS316

Weight Approx. 2.4kg(including sensing membrane,10m cable) ®

. The following options are available separately,
Optional please contact us for any details.
+Detector holder -Cleaning mechanism

1:Qutput reproducibility after 24 hours when atmospheric saturated water is measured
2:When zero water is measured from atmospheric saturated water.(water temperature 25°C)
3:Uses 5% aqueous sodium sulfite solution

4:Function to match the analyzed value

5:Maximum cable length is 100m.

Hinh 4 Ngoai hinh bé chuyén déi CV-200 va OD-10



M CV-200 Converter

WA= G AR Mount to a pole or on a wall

Material Casing Aluminum die cast{ADC12) = Panel Aluminum die cast (ADC12)

Color

Casing Munsell N4 equivalent = Panel Munsel 5SPB6/8 equivalent

Weight

Approx.3.0kg (converter main unit only)

90 1o 264VAC, 50/60Hz

Power supply

Power consumptio Approx. 7TW

DC 4 to 20mA

Analog output

Allowable load resi 8000

Photocoupler insulation input

Contact inpu (built-in Power supply:24VDC,5mA)

Control output (cleaning) a contact
(contact rating:240VAC,1A)

Control output (AC OUT)AC voltage output*
(Allowable load 200VA or less)

Cleaning output

Wating for measurement after turning on the power, No
membrane attached, Membrane replacement time,
Abnormal water temperature:LCD display

Detector failure,converter memory,error, Detector/convert-
er intercommunication error : LCD display, failure output

Self-diagnosis
function 5

a contact (2 points,contact rating:240VAC,1A)
ALM1:Level alarm
ALM2:Selection of level alarm

and membrane replacement timing alarm

Alarm signal output

EIVEREGERTTIE ¢ contact (contact rating:240VAC,1A)

Display Dot matrix LCD (with backlight)

Built-in lightning protection circuit

Lightning
protection +10kV (1.2/50us)

Power
supply £10kV (1.2/50us) outwt F5KA (8/2015)

section

Operating temperature renge JRIVAGRSISA®

Protection level IP66

The following options are available separately,
please contact us for any details.
-Converter stand - Sunshade cover

Optional

1:Converter mounting bracket are provided with the product. Converter stand , converter
mounting bracket and 50A pole mounting U-bolts are sold separately.

2:Excludes the power consumption of the load connected to the control output.

3:Measurement hold, cleaning output control function.

4:The AC voltage output to the control output for cleaning the detector is equal to the power
supply voltage

5:For details,see the instruction manual,

So db két nbi tin hiéu bo chuyén déi CV-200

CV-200 converter

+V
Not to be Used
E = (Terminals for
pre-shipment
“ = inspection only)

SG

Dissolved oxygen

concentration/
Oz Saturation! <
DC4 to 20mA <
Water temperature «
0D-10
DC4 to 20mA <
detector C4 to 20m

Alarm signal output «
(rating:240VAC,1A) «

Alarm signal output 2 «
(rating:240VAC,14) «

Failure signal output _
(rating:240VAC, 14) _

Contact input -
(Photocoupler isolated input) =

Control output <

Cleaning | (AC voliage output)® <
contact
output

Contact output =
(Rating:240VAC,1A) «

Power supply -
90 to 264 VAC -
50/60Hz —

|

Class-D grounding #
(for instrument grounding)
1:xloloutput is the selected one of dissolved oxygen concentration or dissolved oxygen
saturation.
2:ALM2 output is the selected one of level alarm or membrane replacement timing alarm.
3The AC voltage output to the control output for cleaning the detector is equal to the
power supply voltage. Therefore, do not short-circuit the terminals as it may cause
equipment failure.
4:Be sure to connect the grounding terminal(G} to ground potential.
(Class D grounding : ground resistance of 10010 or less.)



— | T 2
|
[
Ay \ ’\
/ I
;’/ \\ \ \ |
/. I"\ \ s
\ \
\ \
\\,‘ E\\I
\
23
Sensor holder/f \

S ".‘ ‘ur.._.._.._.._.._..
A

\s
-

—#

[ |

- 0D-10
Cleaning nozzle”

U~ op10 U

Hinh 6 So d6 cai dat gia do
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Hinh 7 So d6 cai dat gia dé kiéu phao

Hinh 8 So db cai dat co cau vé sinh “Hybrid Air-Liquid”
Day la mot phwong phap Hybrid két hop tw dong lay dung dich trong
bé I1&p dat thiét bi, lam sach cam bién bang dung dich d6 va bd sung
lam sach béng khéng khi nén pham vi rong. Vi co c4u lam sach s
dung may bom khéng khi nén, khéng can dat 6ng dan nwéc nhuw co
ché lam sach khéng khi va khéng bj anh hwéng béi nhirng thay dbi nhw
lwgng nwédc cung cap. Co cAu nay can coé voi lam sach va van diéu
chinh.
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Hinh 9 So dé cai d&t co cau vé sinh bang nuéc

Ve sinh dwoc thwe hién bing cach két ndi ngudn nudc nao dé & hién
trwérng véi co cAu lam sach, cé voi xa nwéc, dwdng 6ng tir ngudn cip
nwéc, van dién tir dé kiém soat dong chay, cé thé ding chirc ning trong
bo diéu khién CV-200 kiém soat ngudn dién va thdi gian lam sach. Dé

¢6 hiéu qua nén cung cap ngudn nwéc véi ap lwc dn dinh tir 0,2 MPa
tré Ién.

5



1.4. Kiém chirng thuc dia

» Kiém chirng thwe dia 1: So sanh v&i may

do DO cam bién dién cuc galvanic truyén thng.

Vi tri 1&p d&t: bé phan (rng trung tam x& ly nwée
thai A, kiéu cai d&t: tha vao bé (Hinh 11). tri DO:
khoang 0-5 mg / L, va ché d6 do lién tuc. Hinh
10 cho thay két qua rat nhat tri véi may do DO
truyén théng khac, cac sé lieu DO do duwoc
chinh xac trong dai néng dé tir thdp gan béng
khéng dén khodng 5mg /L .

» Kiém chirng thwc dia 2: So sanh v&i may

do DO cam bién dién cwc galvanic truyén théng.

Vi tri 1ap dat: bé phan (rng trung tam x& ly nuwéc
thai B, tri DO: khoang 1.5 mg / L (Hinh 12).

» Kiém chirng thwc dia 3: Cai dat gia d& kiéu
phao. Vi tri 1ap d&t: B& phan &ng clia nha may
xt ly nwére thai C, cai dat gia dé kiéu phao, gia
tri do néng d6 Oxy hoa tan trong dai do tw
khoang 0 dén 8,0 mg / L. Sb liéu tr may do
phwong phap galvanic va OD-10, ghi lai sy thay
déi do ndng dd Oxy hoa tan tlr ndng d6 thap
gan bang khéong dén néng d6 cao 8,0 mg / L,
cho thdy khuynh hwéng bién chuyén sb liéu
nhét tri, trong thdi gian do lién tuc 01 ngay
(Hinh 13, Hinh 14).
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Hinh 10 S6 liéu do ttr may DO galvanic va OD-10
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Hinh 11 Hién truong I3p dat (bé phén (ng)
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Hinh 12 Sé liéu do ter may DO galvanic va OD-10

Hinh 13 Hién truong Idp dat (bé phan tng) nha may xdr
ly nwéce thai C, cai dat gia d& kiéu phao.

(mg/L) = DO galvanic
10 | —0D-10 (JAC)
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Hinh 14 S6 liéu do tir méy DO galvanic va OD-10 cho
thdy huynh huéng bién chuyén sé liéu nhét tri déi néng
do giao dong khodng 0 dén 8,0 mg /L



» Kiém chirng thwe dia 4: Hinh 15 cho thay
két qua dd 6n dinh lau dai véi mét sai sb it hon
2% F.S. trong khi do lién tuc hon 1 nam khong
hiéu chuan. Diém Zero khi dat cdm bién trong
dung dich nwéc natri sulfit, diém bao hoa khi dat
cam bién trong dung dich nwéc bao hoa.
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ngay 0 ngay 93 ngay 203 ngay 325 ngay 381
= diém Zero 0.3 0.2 0.2 05 0.6
#®diémBaohoa 0.0 -0.2 1.3 1.3 0.7

Hinh 15 Sai s6 <2% FS (do lién tuc hon 1 ndm khéng
hiéu chuén)

» Kiém chirng thwc dia 5: D6 bén cadm bién
sau khi st&r dung lién tuc trong thoi gian [au dai.
Hinh 16 cho thay két qua khéng phat hién cé
hw héng vat ly nao anh hwéng dén do lwdng
sau 18 thang st dung lién tuc

trweére khi str dung sau 12 thang st dung sau 18 thang st dung

Hinh 16 Cam bién khéng bi hw hdng vét ly sau khi st
dung lién tuc trong thoi gian lau dai.

1.5. Két luan

Tw cac két qua kiém chirng trong thuc dia cho
th4y may do ndéng dd Oxy hoa tan OD-10 cho
dé chinh xac cao, 6n dinh va dd bén cao trong
céac loai méi tredng 6 nhiém. C6 thé tng dung
rat tot trong cac sdng hd nudi thay hai san, cong
trinh thay loi, nha may cap nuwdc hay xr ly nuwéc
thai./.
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