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SUMMARY

System of electric main is designed to response the matematic expression of the optical
absorbant according to the Lambeer — Beer law by the transfer light through the
solution (Tx) of sources light 254nm UV(lp). The optical absorbant depends on the
property solution transfered. The paper presents the results of the study on system of
electric main, which was designed for quickly measurement COD using spectrometric
methods by ultraviolet wavelength UV- 254nm.The specific optical absorbant can be
between 10 to 10™.The concentration conversion koeficient K can be 10.000mg/L. The
COD concentration of waster water can be 20.000mg/L. Time respond of measuring
result are 2-3 minutes. The average value of 10-20 measured numbers have been
calculated. Thes specified invalid of COD determination about 10%. The repeats of
measuring is 95%. The erroneous of four UV-COD devices is less than 6% for
measuring parallel.

Systems device is designed for COD measurement continuous and transmits the
measuring signals online in maximum distance 1.3km, appropriate for environmental
monitoring continuous and online in the industrial zones in Viét nam .

Keyword: Amplifier, COD, Coeficient K, Respond real-time, PADC - DAC, UV.

I. GIOI THIEU gia chat luong mdi trudng nude. Pa co
Nhu cau oxy héa héa hoc (Chemical rat nhidu phuong phap xac dinh ham
Oxygen Demand- COD) la mdt trong luong COD, vi du theo tiéu chuén Viét
nhung théng sd quan trong nhat dé danh Nam{[4], cac phuong phap mdi duge cong
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bd [5,6,7,8,9,10], Piac biét phuong phap
do quang dua trén nguyén tic cua dinh
luat Lamber- Beer dugc ap dung cho giai
phé UV= 254nm nhim xac dinh nhanh
ham luong COD trong mau nudc di co
nhiéu cong bd va hoan thién thanh thiét
bi do nhanh, phuc vu quan tric moi
truong. DPinh luat Lambert-Beer dugc
biéu thi su phu thudc cua do hép thu
quang A cua mau nudc, 1én hé sd hép thu
quang riéng &, chiéu dai L 1a do day 16p
dung dich ma 4anh sang ngudn (Ip) Xuyén
qua va bi hip thy (I,) bang cong thic

toan hoc:

A=¢.l.C= -log--—--—--- (1)

truyén qua la: T = 1-100%, Do hap thu
quang A c6 gia tri tu 2- 0 (khong c6 don
vi). Trong d6 néu hé s € va chiéu dai | 12
¢d dinh thi do hép thu quang A phu thudc
chu yéu vao Iy tirc 13 ndong d6 COD cua
mau can xéc dinh.

Néu d6 hép thu quang A thy thudc vao
nong d6 chit C can xac dinh c6 trong
mau theo phuong trinh dudng thing, ham
s6 thuén thi ta cling ¢ thé biéu thi sy phu
thudc néng d6 chat C 1én d6 hap thu
quang A theo phuong trinh y = ax, trong
d6 y 1a nong d6 COD (mg/L) va la do
hap thu quang A twong duong, nhu vay a
1a hé sb goc cia phuong trinh duong
thang trén, bang tg o, ki hiéu 1a K, c6 thé

biéu dién nhu sau:

COD(mg/L) = K(mg/L)-A (2)

1a. BS phdn truyén quang

Hinh la, 1b: So dé khéi ché tao thiét bi do nhanh UV-COD

Duya trén hai phuong trinh (1) va (2),
phan mém ché tao bo mach sé& thiét ké dé
sb lidu dau vao duoc cai dat trén may chi
1a hé s6 K. Po hip thu quang A s& duoc
hién thi trén may do (hinh 1).

Ngudn dén phét ra chum anh sang UV &

budc séng tir ngoai s& bi hap thu bai cac

1 b. Bé phan cam ung, khuéch dai va truyén dir liéu

chat hitu co c6 trong mau do. Mot cam
bién quang hoc s& thu nhan cuong do
sang khi di qua mau do I,. Phin mém dya
trén tin hiéu A hién thi trén man hinh nho
LCD cua thiét bi. Tin hiéu nay duoc nhan
v6i hé s chuyén doi ndng d6 K cai dat

san, cho ngay két qua do COD cua miu,
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né duge hién thi truc tiép trén man hinh
nho LCD.

Hé s6 chuyén doi nong do Kmgu) duoc
xac dinh béng thuc nghiém, 1a ti 1€ gitta
ham luong COD ctia mau duoc xac dinh
bang phuong phap TCVN 4691:1999 va
d6 hip thy quang cta chinh miu d6 &
budc séng do (cu thé bude song do 254
nm).

2. THUC NGHIEM .

2.1.Héa chit va dung cu

Hoa chdt. Cac hoa chat can thiét theo
TCVN 4691:1999 dé xac dinh COD bang
phuong phap kali dicromat. Chit chuan
kali hydrophtalat, néng d6 500mg/L,
Nudc thai chtra ho tinh bot v6i ndng do
1%, nuoc thai nhudm céd do hép thu
quang A tur 1-1,5.

Phu kién bg phdn truyén quang: Bén Hg
(UV=254nm), Cuvet thach anh, chiéu
diy lem, co6 dudng dan mau vao va ra,
bom chét 1ong mini MFG-NO.LB04458
CM-15,12V, guong phan quang hinh
tron, d=1cm.

Phu kién dién tr: Tu dién 4700, 1,
330puF; Bo ADC 12 bit, bo vi diéu khién
ho PIC 18F2423, LCD (16x2: dai
85+0.5mm, rong: 304+0.5mm), Bo thu
phat DR F7020D20 (20dBm, ISM RF,
Transceiver Module )

Dung cu. Thiét bi phan hay mau COD -
Hach véi nhiét @6 200- 300°C, may do
quang UV-VIS 2450, Shimadzu, Nhat

Ban.
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2.2.Thue nghiém

2.2.1. Lap dat hé truyén quang cta thiét
bi gdm: Pén Hg; cuvet thach anh, chiéu
dai L =lcm c6 dudng dan miu dau vao,
dau ra bang bom mini 12V. Hé thong
guong quang hoc dua tin hi€u vao bo
phan cam bién quang hoc (hinh 1a)

2.2.2. Thiét ké, ghép ndi ban mach dién
td cua by phan cam bién quang hoc,
khuéch dai, chuyén ddi tin hiéu quang
sang tin hiéu dién va s6 hoa cac tin hiéu
thu dugc (hinh 1b).

2.2.3. Ap dung thir nghiém: Trén mau
chuan, mau nuéc thai chira hdn hop tinh
bot va cac chat hitu co khéac, nude thai
nhudém, nude thai gidy. Tinh sai s6 va do
lap lai, @6 6n dinh cua 4 thiét bi dong
thoi.

3. KET QUA VA THAO LUAN

3.1. Thiét ké phan mém.

Phan mém “Delphi” va Altium Designer
Summer 09 [1] dugc sir dung dé thiét ké,
ché tao bo mach dién tir cho h¢ thiét bi do
nhanh UV-COD. Hinh 2 14 so d6 nguyén
tdc ban mach do va khuéch dai tin hiéu
quang, trong do tin hiéu quang 1a ngudn
anh sang (lp) xuyén qua cuvet thach anh
chita dung dich mau. Dung dich nay
dugc bom vao budng do chuyén, didu
khién bom 1a mét chip vi diéu khién
PIC18F452 [2.3], hé sb chuyén d6i nong
d0 K dugc cai dit sin, c6 két ndi véi nat
tang, giam khi can thiét va nit tinh ghi lai
gia tri trung binh.
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Hinh 2: So do nguyén Iy ban mach do va khuéch dai

tin hiéu quang

3.2. Lap rap cic ban mach dién tir [4].
So d6 nguyén 1y ¢ hinh 2 duoc thiét ké
va lap rap thanh mach PCB nhu hinh 3a,

3b. Cac linh kién dugc han trén ban mach
dién tir PCB da duoc phu 16p epoxy dé
chéng ri.

3a 3b
Hinh 3: 3a-Bdan mach dién tir dwoc ldp rap theo ban vé, 3b- ldp rap blog cdc chip dién tie va
3c- Bo thu phat DR F7020D20

B phén truyén quang tir nguon dén UV,
buéng tdi chira cuvet thach anh, bom
mini, d3 dugc nghién ctru lap rap trudc
day nén trong bido cdo nay bd phan
truyén quang dugc xem nhu di co san.

Theo hinh 1 va 2 tin hi€u quang thu

3c

dugc, duoc dua vao bd chuyén ddi tin
hi€u quang sang tin hi€u dién, sau doé tin
hiéu dién tiép tuc dugc dua vao bd ADC
12 bit nham s6 héa tin hi¢u dién do duoc.
Chip PIC 18F2423 dugc sir dung dé diéu

khién va hién thi két qua do trén man
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hinh LCD (16x2) v6i cac thong s6 A theo
phuong trinh (1), néng d6 COD theo
phuong trinh (2), voi hé s K xac dinh
bang thuc nghiém va cai sin trén may.
Khéi ghi sb liéu, truyén sb liéu bang
modul RF s€ truyén tin hiéu do duogc sau
khi da xr ly thong qua bd thu phat
DRF7020D20 c6 khoang cach thu phat
toi dala 1,3 km.

Hinh 4. Cdu tao bén trong ciia thiét bi-phan cirng

Hinh 4 12 cAu tao bén trong thiét bi gom
budng tdi chira cuvet thach anh c6 dudng
dan miu dau ra, diu vao duoc ndi véi
bom mini 1a bd phén trong tam nhét cua
may.

3.3. Ap dung thuec té.

Str dung dung dich kali hydrophtalat lam
dung dich chuin, cdc miu nudc thai
nhudm, nudc thai giéy va nudc thai chira
hdn hop tinh bdt va cac chét hitu co khac
1a ddi twong khao sat. Ap dung phuong
phap tiéu chuan qui dinh, TCVN
6491:1999 (ISO 6060:1989) str dung kali
dicromat dé xac dinh COD cua dung dich
chuan 100; 200mg/L. Xéc dinh COD cua
cac mau nudc thai chira tinh bot, nudc
thai nhudm, nudc thai gidy. Xac dinh do
hap thu quang cua cac dung dich chuin
va mau nudc thai o trén tai budc song
254nm.

Hé sb chuyén d6i nong d6 K cua kali
hydrophtalat 1a
nhuém 1a 707mg/L, nudc thai gidy 268

165mg/L, nudc thai

mg/L. va nudc thai chira tinh bdt va mot
sd chat hiru co khong xic dinh la
9500mg/L. Cac hé s6 K nay duoc cai vao
sén thiét bj COD.

Bang 1: Két qua xdc dinh COD trong mau chudn va nwde thadi

Hé 30 Mat N@)ng do \ . b0 sai
. Nong do .
x K do (mg/L) Loz l1&ch cua 4
STT Mau (mg/L) Sai s0 o
(mg/L) | quang | COD yv thict bi
CODrcwn
m=3) | Ap=10) (n=10) (%)
Mauchudn | 165 | 0.615 | 104 9 | =(3-% | *(23)%
Nudc thai gidy | 268 89 938 | =(3-1)% | +(2-3)%
g | Nwoethal o5, 1118 | 790 782 | +(5-10)% | +(3-4)%
nhudm
Nudc thai
g | chtahonhop 1 gnny |1 55p | 14750 | 15400 |+ (5-10)% | + (5-6)%
tinh bdt va cac
chat khac
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Tir két qua bang 1 cho thiy hé sb K 1én
dén 9500mg/L, ham lwong COD xac dinh
duoc 1én dén 14.750mg/L, véi sai $6
khoang 10 %. Vi vay thiét bj duoc cai dat
v6i hé s6 K 16n nhét 14 10.000mg/L. Ham
luvong COD cao nhét 14 20.000mg/L. Xéc
dinh dong thoi 4 thiét bi dwoc 1ip hoan
chinh, d6 sai 1éch cta cac thiét bj nim
trong khoang 6%. V&i két qua trén, thiét
bi x4c dinh nhanh UV-COD nay c6 thé
hoan chinh va dua di ap dung thtr nghiém
dé tién toi hoan thién hon.

KET LUAN

Pi thiét ké va lip dat thanh cong bo
mach dién tr dung cho thiét bi do nhanh
UV-COD trong nudc thai voi ham lugng
COD c¢6 thé xac dinh dugc 1én dén
15.000mg/L, hé s chuyén dbi nong do K
dugc x4c dinh bang thuc nghiém va cai
san trong thiét bi co thé 1én dén
10.000mg/L. Sai s6 khoang 10% va 4
thiét bi lip dat dau tién c6 do 6n dinh va
d6 ddéng déu cao, sai léch giira cac thiét bi
dudi 6%.

Thiét bi nay da dugc dua di khao sat thuc
t¢ mot sé nha may cho két qua t6t, phu
hop v6i nhu ciu quan tric moi truong
lién tuc va truc tuyén hién nay.

Bai bdo nay dvwoc thuc hién trong khuon
kho dé tai md sé 01C-09/03-2012- 2 ciia
So Khoa hoc va Cong nghé Ha Noi nam
2012-2013. Tdp thé tdc gid xin trdn trong
cam on sy giup do cua So KHCN Ha
Noi.
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