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Ung dung cam bién quang tién tién dén LED UV do COD

tw déng lién tuc tai hién tredng kénh xa nha may x ly nwéce thai

1. Boi canh nghién ciru

Dé ngin chin tinh trang 6 nhidm nudc séng hd va
dai duong, nudc thai tir cac nha may, xi nghi¢p xu ly
nudc thai phai co chi s6 chét lugng nudce duge goi la
COD (Chemical Oxygen Demand, nhu ciu 6xy héa
hoc) ndm trong pham vi quy dinh. Chi tiéu COD
dugc sir dung rong rai dé do gian tiép khdi luong cac
hop chét hitu co ¢ trong nudce. Phan 16n cac tng
dung ctia COD xéc dinh khdi lugng cua céac chit 6
nhiém hiru co tim thiy trong nuéc bé mit (vi du cac
song hd, kénh x4, v.v.), vi vady COD la mot phép do
hitu ich vé& chét lugng nude, don vi do 1a miligam
trén lit (mg/1), chi ra khéi lugng 6xy can tiéu hao trén
mot lit dung dich.

Theo cac phép do COD hoa hoc, COD dugc tinh
bang cach sir dung nuwéc mau thu thap va thude thu,
vi vay can thoi gian dé do va khong thé do lién tyc.
Mit khéc, vi cac chét hitu co bi 6 nhiém trong nudc
hép thu tia cuc tim, nén do hép thu va COD cua no
c6 mdi twong quan cao, va phép do hip thu tia cuc
tim UV d3 phd cap tai hién trudng dugc JIS' cong
nhan.

May do UV (Ultraviolet ray, tia cuc tim) chiéu tia
cuc tim vao mau nuéc, do do hép thu tia cuc tim cua

cac chit hiru co bi 6 nhiém va tinh COD tir hé s6

trong quan duoc cai sdn. Mot trong nhitng vu diém
cia phuong phap nay 1a co thé do lién tuc. JFE
Advantech d3 nghién ctru va phat trién may do UV-
10, sir dung dén LED cyc tim 1am ngudn sang kéo
dai tudi tho clia ngudn sang, giam thiéu chi phi.

Thong thuong cac may do UV truyén théng sir dung
dén thily ngén 1am ngudn phat tia cuc tim, nhung ¢
van dé khi stir dung dén thiiy ngan trong cac may do
UV nhu tudi tho ctia dén thity ngan ngan va tiéu thu
nhiéu dién vi dén thiy ngan phat nhiét. Cing chinh
vi vay hau hét cac may do UV dén thity ngan truyén
thdng & hién trudong phai dung may bom 1ay mau 1én
dé do (pump up), khé co thé cai dit trong bé nudc,
bao tri van hanh mot cach don gian. Thém vao do,
thity ngan c6 tac dong 1on dén méi truong, va viéc
st dung cling nhu thai bdé da dugc coi 1a mot van dé
trong nhirg nim gan day, viéc ngimg san xuat dén
thity ngan, tuan thi cic yéu cau ctua Cong udc
Minamata?, trong khi d6 UV-10 sir dung dén LED,
da tré thanh mot cong cu do luong than thién véi moi

truong dugce danh gia cao.

VIS: Tiéu chuan cong nghiép Nhdat Ban (Japanese
Industrial Standards, 11K T 28#%) la cdc tiéu chudn ap
dung cho hoat dong cong nghiép.

2 Céng wée Minamata vé Thity ngdn da dwoc thong qua tai
héi nghi quéc té t6 chire & Kumamoto va Minamata (Nhdt
Ban) thang 10 nam 2013. Cong wée nham bao vé sirc khoe
con nguoi va moi truong khoi sw nguy hai gay ra boi thuy
ngdn va cdc hop chat cia thity ngan, dong thoi quy dinh viéc
qudan Iy va giam thiéu thity ngan, trong suét qud trinh tir khai

théc dén phan phéi, sir dung va thai bo.



2. Nguyén Iy va cdu tric cam bién do do
hap thu

Do truyén quang (T) dwoc dinh nghia 1a ti 1 giita
lugng anh sang sau khi di qua mot mau (P) so véi
luong anh sang ban dau duoc chiéu vao mau (4nh
sang to1, P,)

Do hép thu (A) ciia mdét miu duoc dinh nghia 13 sd

dbi cua logarit cua do truyén quang.

PO cuong 4o tia toi Mau dung dich P . cwrong do tia lo

S

. P
Do truyén quang T = —
Po

P
Pohdpthu A = —logT = flogp— = fcl
o

b6 phan tiép thu anh

Cam bién UV-10

4ng tham kha = .
(kﬁﬁ??, maqrﬂa nfroo'ic) Lang kinh
/ bé phan tiép thu anh sang
LED cuc tim A (sau khi di qua nudc)
UV (255m) = Elz
LED nhin thay = EI
VIS (660nm)

bd tach cham tia

Anh sang truyén qua myc tiéu do

Hinh 1 Nguyén ly va céu tric cdm bién do dé hép thu

bo hép thu duoc biéu thi trong phuong trinh trén,
cho thiy mirc d¢ suy giam cuong do 4nh sang sau
khi truyén qua mau. O day, epsilon € 1a hé s6 tat mol
(hé s6 tat anh sang = molar extinction coefficient =
absorption degree of light per sample = mirc 6 hap
thu anh sang ctia mdi mau), L 1a chiéu dai duong
quang hoc (khoing cach ma 4nh sang di qua mau,
khong thay d6i d6i voi mdi cam bién), va nhu vay
c6 thé tinh ra dugc ndng do chét hiru co (c) ciia mau.

Hinh 1 cho thiy so dd ciu triic ctia may do UV (thiét
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bi do phd hap thy dong thoi ca 2 bude song). Ngudn
sang bao gdm hai loai: LED cyc tim (UV, ttr ngoai)
¢6 budc séng 255 nm va LED c6 thé nhin thay (VIS,
kha thi) c6 budc song 660 nm. Do anh sang “tham
chiéu” khong di qua mau nudc va anh sang “do
luong” di (truyén) qua nuéc mau nude, va do hip
thu duoc tinh tur ty 1¢. Trong cAu tric cam bién, mot
bd tach chum tia (splitter) dugc sir dung dé thu anh
sang “tham chiéu” va anh sang “do ludong”.

Hinh 2 14 ngoai hinh bo chuyén d6i CV-300 va dau
do UV-10.

Hinh 2 Ngoai hinh bé chuyén déi CV-300 va UV-10

3. Tinh nang va Dac trung

JFE Advantech d thiét ké mot mach phat / nhan anh
sang dén LED chuyén dung tiéu thu it dién, dong
thoi phat minh k¥ thuat c6 thé do do hap thy ctia anh
sang cyc tim vdi d§ nhay cao.

Thém vao d6, nho bo sung co cdu lam sach tw dong
sir dung gat va chtc ning tu dong hiéu chinh diém
Zero bang lang kinh hiéu chuan dua dén két qua may
UV-10 do duoc COD 6n dinh trong thoi gian dai.



Céc kiém chimg tai cac nha may xir Iy nude thai lién
tuc trong hon mdt nam da xac nhan sy nhét tri gitra
phép do phan tich héa hoc thu cong va UV-10.

May UV-10 méi duge nghién ctru va phat trién bao
gém mot cam bién va mot bd chuyén ddi, kich thude
cam bién nho gitip thao tac d& dang, cai dat don gian
trong khong gian gi6i han nhu bé nudc nho hodc
duong dng dudng kinh nho & d6 sau dén 100 m.
Ngoai viéc thay thé ngudn phat sang tir dén thuy
ngan sang dén LED, cic co cAu méi va chirc ning
méi duge bd sung lam giam bot thoi gian va phi ton
cho viéc bao hanh béo tri, co cau quang hoc méi (ki
thuat bang sang ché) di cai thién giam bét anh hudng

cua nhiét do rat nhiéu so véi san pham hién co.

Dac trung cia may UV-10:

(1) Tuéi the nguén sdng liu dai (trén 20 nim):
Bang cach sir dung dén LED lam ngudn sang, ti uu
hoéa thoi gian phat anh sdng LED va phuong phap xur
1y tin hiéu hi¢u qua, tudi tho cta nguén sang trén 20
nam, trong khi néu str dung dén thay ngan, phai thay
thé it nhat 1 1an/ 1 nim

(2) Kich thwoc cia may do UV da dwoc giam nho
chi bang mot nira ciia san pham hién c6. Pau do
nho dudng kinh 78 mm, chiéu dai 348 mm, gitp thao
tac dé dang, cai dit don gian trong khong gian gisi
han nhu bé nudc nho hoic kénh duong kinh nho.
Nho vay c6 thé dugce sir dung cho cé kiéu cai dit dau
do dudi nude ¢ do sau dén 100 m hodc kiéu ldy mau
nudc bang may bom.

(3) Gidm thiéu phi béo tri (co cau 1am sach ty dong,
chure nang hi¢u chinh tu dong)

+ Co cAu gat 1am sach ty dong duoc st dung trong
cac san pham khac ctia JAC duoc ghép vao cam bién
dé lam sach bui ban bam trén bé mat kinh. Béng cach
van hanh can gat nudc ndy thuong xuyén (vi dy, mdi

gi0), bui ban bam trén bé mit kinh di dong co thé

duogc loai (g0) bo.

+ Chirc ning tw dong hiéu chuin diém Zero

Do hip thy thay doi theo thoi gian (drift) co thé gay
ra boi hai nguyén nhan chinh 1 byi ban ma gat nuéc
chua lau sach trén bé mat kinh, va cuong do phat xa
clia ngudn sang suy giam theo thoi gian sir dung (suy
giam ldo hoa).

Pé khic phuc su sai 1éch (drift) d6 hip thu nay, mot
chire nang hi¢u chuin lang kinh ty dong da duogc )
sung. Trong phuong phép nay, mdt lang kinh, c6 do
hép thu di biét duogc biét san, duoc cai dat dé do do
hép thy va hé sb cua cong thirc hiéu chinh do hip thu
dugc tinh todn ngugc lai dé do hap thu do duoc tai
thoi diém d6 tro thanh mot gia tri biét duoc. Két qua
13, 6 léch d6 hap thy duogc tu dong diéu chinh. Co
cAu nay duoc cdu tric sao cho bé mit ling kinh hiéu
chuan dugc che day dé bui ban khong bam vao, tru

khi thyc hién hiéu chudn ty dong diém Zero.

\ Cén gat co hoc

Hinh 3 So' dé co cau gat lam sach tw déng va tw déng

hiéu chuén diém Zero

(4) Do luong éon dinh

Ngoai ra, co ciu quang hoc méi di dugc nghién ciru
va phat trién dé giam thiéu dang ké anh hudng ciia
nhiét d6 so véi cac san pham hién co.

(5) Twong quan tot véi COD

May UV-10 chiéu tia cuc tim vao mau nudc, do do
hép thu tia cuc tim cta cac chat hitu co bi 6 nhiém

va tinh COD tir hé s twong quan duoc cai sin. Céc
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thir nghiém trong phong thi nghiém va cac kiém
chung tai cdc nha may xtr 1y nude thai lién tuc da xéac
nhan twong quan tét vi COD.

(6) So ligu do lwong dwee lwu ¢ dang CSV trén bd
chuyén d6i CV-300, va c6 thé truy xuat qua bo nhé
USB.

(7) Pau ra ¢ dang analog 4-20 mA d& dang tich hop

v6i cace hé thong truyeén tin.

4. Kiém chirng

Kiém chirng 1 : Thir nghi¢ém mdy UV-10
do co quan nghién ciru nha nwoc thwc hién
JFE Advantech dd cung cip mot may do UV-10
(thiét bi do 6 nhi®m hitu co) méi duoc nghién ctru
va phat trién cho mot co quan nghién ciru nha nudc
(third-party public institution) sir dung thiét bi nay
dé do do hép thu tia cuc tim ciia mau nudc léy tur
kénh xa ctia nha may xir Iy nuéc thai A. Kiém chiing
so sanh dugc tién hanh thuc hién dé danh gia mbi
tuong quan giita sb liéu do hip thu do duoc bang
may UV-10 véi s6 liéu COD theo phép do va phan
tich thu cong, tudn thi tiéu chuan thir nghiém nuéc
thai nha may JIS K0102,17.

Két qua kiém chung da x4c nhén rang c6 mot tuong

quan tét gitra s liéu hap thu UV véi sd liéu COD.

»Noi dung thir nghiém

- LAy nuéc mau tir kénh xa nha may xir Iy nude thai.
- Po d6 hap thy ctia nudc mau bang may do UV-10.
- Thuc hién phép do, phan tich thu cong COD cua
nude mau, tuan thi theo tiéu chuan JIS K0102,17.

- Lap cong thic quy doi dé c6 dugce sé liéu COD quy
d6i tir két qua do d6 hap thuy UV va phép do phan
tich thu cong COD.
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Hinh 5 So d6 cai dat kiéu ldy méu nuéc bdng may bom

- Xac lap méi tuong quan giira d6 hap thuy UV voi
COD, so sanh s6 liéu COD tir 6 hap thy UV.

»Nhirng thanh qua dat dugc

-Xac lap dugc cong thire quy doi tir d6 hép thu tia
cuc tim do dugc bang may UV-10 ra s liéu COD
-Chtirng minh duoc c6 tuwong quan tét gitta do hap
thu UV véi s liéu COD (Hinh 6).
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Hinh 6 Tuong quan giita do hép thu UV véi COD

-So sanh s liéu COD va s6 liéu COD quy d6i khi ap
dung cong thirc quy ddi nay, két qua cho thiy sai sb
nho c6 thé ch'c”ip nhan duge va dan toi két luan viée

ap dung cong thirc quy doi nay 13 hop 1y (Hinh 7).
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Hinh 7 Sé liéu COD phén tich thi céng va sé liéu COD
quy déi do bang méy UV-10

Kiém chirng 2 : So sanh sé liéu do lién tuc
bang mdy dén thity ngan véi UV-10

Hinh 8 cho thiy két qua, trong khoang thoi gian do
lién tuc khodng 6 thang (nha may xu 1y nudce thai B)
may do UV-10 dugc dat theo ché do gat lam sach
mdi gid mot 1an va tu dong hiéu chuan diém Zero
mdi ngdy mot lan.

Tir két qua kiém chtg nay co thé thiy két qua do
d6 hap thu tia cuc tim do bang may do tia cuc tim
loai dén thuy ngan va két qua do d6 hap thu tia cuc
tim do bang may do tia cyc tim loai dén LED cho

thiy xu huéng tuong tu.
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Hinh 8 Két qua do 6 théng lién tuc do hap thu UV béng
may do loai dén thiy ngan va UV-10

Kiém chirng 3 : Lip ddt thiv nghiém trong
kénh xd cua nha may xw ly nudéc thai C

» Thtr nghiém lip dat may do UV-10 kiéu dat dau
do dudi nudce trong kénh x4 cua nha may xur 1y nude
thai C, Ché do do lién tuc, gat lam sach mdi gid 1
lan va ty dong hiéu chuan diém Zero mdi ngay 1 lan.
» S§ liéu may UV-10 do lién tuc trong thoi gian dai
12 thang ching t6 khuynh huéng bién doi s6 lidu
nhat tri gitra may UV dén thity ngan véi may UV-10.
Cén nhén manh 12 may UV-10 khong can hiéu chuan
Zero Span subt khoang thoi gian dai nay, trong khi
d6 may do UV dén thity ngan phai hiéu chuan Zero
Span mdi thang mot 1an (Hinh 9).
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Hinh 9 Két quéa do 12 thang lién tuc dé6 hap thu UV béng
may do loai den thay ngan va UV-10

» Hinh 10 cho thay két qua nhét tri giita s6 liéu COD
quy dbi tir d6 hip thu do duoc bang may UV-10 (lién
tuc khoang 8 thang) voi sb liéu COD phan tich tha

cong.
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Hinh 10 S6 ligu COD phan tich thi céng va s6 ligu COD
quy doi do bang may UV-10
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Hinh 11 Sé liéu COD phan tich thi céng va sé liéu COD
quy déi do bdng méy UV-10

UV Abs [Abs]
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005 |- ===
o.uo-‘.’ . o .0 *, * o
T
-0.10

L L L L i
Approx. 10 months

* UV abscrbance does not output negative values. Negative values are indicated only for the
purpose of comparison of the UV absorbance measuring performance.

Hinh 12 Biém Zero 6n dinh lién tuc trong thoi gian dai
10 théng

Hinh 13 V6 béo vé dau do va cam bién sau 11 thang
khéng can bao tri

» Hinh 11 biéu thi két qua kiém chtng cho thdy UV-
10 ¢6 thé do 6n dinh lién tuc trong 11 thang ma
khong can béo tri.

» Hinh 12 cho thy két qua diém Zero 6n dinh trong
thoi gian dai 10 thang

» Hinh 13 chup v6 bdo v¢ dau do va cam bién sau

11 thang khong can béo tri.

5. Két luan

JAC da nghién ctru va phat trién may do UV nho,
gon, cac két qua thir nghiém hién trudng di chimg
t6 may UV-10 c6 thé do lién tuc va 6n dinh d6 hap
thy tia cyc tim trong thoi gian dai. Ngoai ra, ¢ hap
thu tia cuc tim dugc do bang may UV-10 c¢6 mbi
tuong quan cao voi COD, UV-10 c6 thé dwoc si
dung nhw mét mdy do COD dé gidm sdt chit lwong
nwdc trong cac thuy vuc va nha may xu 1y nude thai.
San pham da nhan dugc “Giai thuong Pic biét vé
Cong ngh¢ cua Tap doan Thép JFE” nam 2020, JAC
tiép tuc dong gbp vao bao vé moi trudng qua nd luc
gia ting sO lugng san pham vao thi truong vi dap tng
dugc yéu cau cac nha may xir 1y nudce thai, nganh xir
Iy nudc cua cac nha may tu nhan, cac trang trai nudi
thuy hai san, cling nhu cac co quan quan ly séng ngoi,

bién hd./.



Phu luc
Théng sé ky thuat UV-10 va CV-300
B UV-10 Detector

Method Absorptiometry
Light source LEDs (Light source life 20 years or more) !
(S ENRTETEENE G UV, 255 nm, VIS: 660 nm

Absorbance (UV, VIS, UV-VIS),
VEEENEGENSIERER COD conversion values,
turbidity conversion values, and water temperature

Absorbance: 0.0 to 2.5 Abs
+2%F.S. (+£0.05Abs)
+2%F.S. (£0.05Abs)

prg?m&gmﬁéﬁgm Correction using linear equation

Equipped

Automatic cleaning by a wiper

0 to 40°C (freezing not allowed)

1 MPa (100 m depth equivalent)
»78x348mm (excluding protrusions)
sSuUs316

Material : PVC

Length :10m standard ( Up to 100m)
Approx. 3.7 kg (excluding cables)

The following options are available separately.
please contact us for any details.
*Water immersion detection function -Detector protective cover  -Lifting chain

1: Design value(varies depending on usage environments)

Il CV-300 Converter

Mount to a pole, on a wall, or to a stand for
water sampling unit stand (option)

ting method '

Material Casing  Aluminum die casfADC12) ~ Panel  Aluminum die cast (ADC12)
Color Casing Munsell N4 equivalent Panel Munsel SPB6/8 equivalent
SHE G EREGRER 240W % 200H X 127 Dmm (excluding  protrusions)

Approx. 3.1 kg (converter main unit only)
Power supply 90 to 264 VAC, 50/60 Hz
R e sl Approx. 7.5 W

DC 4 to 20 mA (3 channels)

UV absorbance, VIS absorbance, UV-VIS absorbance,
COD conversion values, turbidity conversion values,
water temperature (to be selected from one of these)

Allowable load resistance  [Eo]u]e]
Centact input Photocoupler insulation input (builtin power supply: 24 VDC, 5 mA)

Alarm signal output : Out of measured range , Water
B temperature error , No water immesion®, etc
CEIRES VW Failure signal output : Detector/converter intercom-
munication error , Sensor error , Converter memory
error, etc

Analog output

CETUEEGERNGYEN a-contact (2 points , contact rating : 240 VAC,1A)
FEIVEREGEIINE  c-contact (contact rating : 240 VAC,1A)
JGENE SIS a-contact (contact rating 1 240 VAC,1A)
Display section Dot matrix LCD (with backlight)

Built-in lightning protection circuit

Lightning protection s Current 401y (1.2/50
pply 10KV (1.2/50, +10kV (1.2/50ps)
SR ( ushoutput 3 gaiassous)

Operating =
temperature range 100 55T

Protection level P66

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

0
(sold

-

: Converter mounting bracket and 50A pole mounting U-bolts (% 2) are provided with
the product. Converter stand (including 50A pole) and water sampling unit are sold
separately.

When in use with 100VAC power supply.

For details, see the Instruction Manual.

This is effective when the optional water immersion detection function is added.

RN

2022/02/18

Bl Water sampling unit (option)
External dimensions’ Approx. 530 (W) X 1,481 (H) X 556 (D) mm (esxciuding protrusions)

Material SUS304 equivalent

Approx. 26 kg (excluding pipes)

Sample water intake Rectl/2

Bypass outlet Rcl1/2

[ofepla N[ Rolo S Overflow outlet Rct/2

Drain Rct1/2

Water outlet Reil

1: Dimensions with converter mounted

So db két nbi tin hiéu bo chuyén déi CV-300

CV-300 converter

+V
Nat to be Used
Terminals for
pre-shipment
inspection only
2 DC4~20mA
g
Uv-10 2 DC4~20mA
Detector ©
.,i'% DC4~20mA
Alarm signal output
(Rating: 240 VAC, 1 A)
Alarm signal output =
(Rating: 240 VAC, 1 A) «
Failure signal output .
(Rating: 240 VAC, 1 A) -
Contact input
(Photocoupler isolated input)
Power supply
= 90 to 264 VAC
Contact output (maintenance) < 50/60 Hz
(Rating: 240 VAC, 1 A) - -i
|
|
|
|
1

Class-D grounding?
(for instrument grounding)

1:0utput three analog signals selected from the six signal types indicated in the
specifications table (analog outputs).

2:Be sure to connect the grounding terminal (G) to ground potential (Class D grounding:
ground resistance of 100 Q or less).



