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cost. In this article, the authors apply an indirect measurement method
to determine the rate of ammonia (NH3) for an automatic monitoring
system of the aquatic environment. The monitoring system will monitor
the basic water indicators in the National technical regulation on
aquaculture water including temperature, salinity, pH, and based on
that to calculate and determine the distribution rate of NHz - factor
major cause of losses in the marine products industry. The application
of this indirect measurement method aims to directly assess the
fluctuation of the Ammonia NH3 index and contribute to the reduction
of aquatic environmental monitoring models.
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Ung dung phwong phap gian tiép xac dinh ty 1é amoniac (NHs)
trong hé théng giam sat moi trweong nwdce thiy san

Vwong Huy Hoang 1, Pham Ngoc Minh 1, Ng6 Duy Tan 2

1Vién Céng nghé thong tin - VAST, Ha Néi, Viét Nam
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THONG TIN BAI BAO TOM TAT

Qud trinh: Sdn xudt thuy sdn la mét trong nhirng linh vic thé manh mang lai ngudn

Nhén bai 08/3/2022 loi kinh t& 16m trén thé gidi va ddc biét & Viét Nam. Tuy nhién, viéc kiém
Straxong 19/6/2022 sodt dwoc méi truong nwée thiiy sdn luén la mét bai todn phire tap trén cd
Chap nhan dang 21/7/2022  haj mt gidi phdp va trién khai. Cdc hé théng gidm sdt hién nay déu cé khd
Tir khia: ndng do dac dwgc véi da phan cdc chi s6 nhung van gdp nhiéu khd khdn
V@i cdc chi s6 ddc biét nhw NHs, H2S khi tich hop nhiéu thiét bi chuyén dung,

tAinmonlfl trong nuol quy trinh do phikc tap hodc cho doi két qua tir phong thi nghiém. Do do,
rong thiy san, X e A 2 A » L A %
PSP IR viéc trién khai gdp trdé ngai va lam tdng chi phi dau tw. Trong khuén kho
He Fhong glam sat mol bai viét nay, nhom tdc gid dwa vao itng dung mét phwong phdp do gidn
trwong nuéc thiy san, tiép dé xdc dinh ty 1é amoniac (NH3) cho mot hé théng gidm sdt tw ddng
Internet van vat. moi truomg nwéc thily sdn. Hé théng gidm sdt sé theo doi cdc chi s6 nuéc
co bdn trong quy chudn ky thudt Qudc gia vé nwdc nudi thily sdn bao gém:
nhiét do, do mdn, pH va dwa vao dé dé tinh todn xdc dinh ty 1é NHs - yéu té
chinh gdy ra thiét hai trong nganh thuy sdn hién nay. Viéc trng dung
phwong phdp do gidn tiép nay nham ddnh gid truec tiép bién ddng cia chi
s6 amoniac NH3 va gép phdn gon nhe d6i véi cdc mé hinh quan trdac moi

trwong nwéc nudi trong thiiy sdn.
© 2022 Trwong Pai hoc M6 - Pia chit. T4t ca cac quyén dwoc bio dam.
1. Mé& dau nam tdi, Viét Nam sé cin san xudt thém hang triéu
' tin thy san nudi dé dap ng nhu ciu ngay cang
Theo Té chirc Lrong thwe va Nong nghiép cia tang. Tuy nhién, v&i thuc trang viéc canh tac cong
Lién hop quéc (FAO), khoang 75% ngudn thily san nghiép dang chi yéu dwa theo phwong phap truyén
trén thé giGi bi khai thac qua mirc do viéc danh bat théng, phan 1ém mai chi quan tim téi xay dung cac
tw nhién, diéu nay c6 thé dan dén su can kiét hoan ao, ho, mé rong dién tich va tAn dung khu vire ngap
toan cac kho dy trir hién tai vao nam 2048 (B0 man. Do d6 mét thue té trong nudi trong thiy san

Thiy sén, 2001). Piéu d6 c6 nghia 1a trong nhirng ctia ching ta 1a khong hiéu qua, dé bi bénh tit va
giy ton hai dén moi trweong. Pieu d6 doi hoi cac
phuong phap canh tac cli nudi trong moi truong
hoang d3, phu thudc vao tw nhién, gidm sat méi
troeomg nwéc mot cach thu cong phai dwoc nhanh
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chong thay thé bang cac phwong phap va cong nghé
hiéu qua hon. Bai bao sé di sau vao linh vyc giam
sat moi triedmng, mot trong nhirng yéu t6 quan trong
nhit gilp m& rong quy mé san xuat va giam thiéu
dwoc cac van dé rdi ro gap phai.

Trén thé gidi, cic hé théng quan tric méi
tredng nwdce thiy san dp dung cong nghé két néi
van vat - Internet of Things (IoT) dé theo ddi khu
vurc nudi véi dién tich 16n. Mang cam bién khéng
day, ha ting may chti, phadn mém va internet dé lwu
trit, phén tich va canh bdo sé'm cac bién dong cua
mdi trudmg nham gidm thiéu rai ro va nang cao
hiéu qua.

(O Viét Nam, mic di1 san xudt thiy san 13 nganh
miii nhon xong viéc 4p dung cac hé théng quan trac
hodc gidm sat chit lwgng nwéc nudi méi chi dwoc
céc cong ty hay doanh nghiép 16m ap dung. Doi véi
cac ho nubi ca thé, hop tic xa hay cac doanh nghiép
nhd chiém ti 1& 16n trong nwéce thi chd yéu dwa vao
kinh nghiém hodc tip huin Ky thuit. Viéc gidm sat
méi treong nwdc nudi dwgc thuce hién chu yéu
bang viéc quan sat thi cong, cam tinh (duwa theo
thoi tiét, sw thay d6i mau sac clia nudc,...) hoic 1y
mau nwéce dinh ky khién cho hau hét ngwoi dau tw
vao nganh nay déu gip thiét hai do khong kiém soat
chat ché dwgc moi tredng nuwde nubi.

Trong khuén kho bai bo nay mét quy chuin
mAu duogc dwa ra nham danh gia cac chi s6 quan
trong trong linh virc nu6i tom nai riéng va thiy san
no6i chung. Quy chuin ky thuit Quéc gia vé chat
lwong nuwdc cip va nwdc ao nudi tbm quy dinh
trong QCVNO02-19:2014/BNNPTNT (B0 Nong
nghiép va Phat trién nong thon, 2014) va Bang 1 da

Bdng 1. Quy chudn ky thudt Qudc gia vé chdt
Iwong nwéc nudi tém Sii va tém Chédn trdng.

TT | Thongs6é | Ponvi Gia tri cho phép
1 t(;)riy(g(()% mg/1 3:35
7 -9 (dao dong
2 pH trong ngay khong
qua0,5)
3 D6 man %0 5+35
4 | DPokiém mg/I 60+180
5 | Pdtrong cm 20+50
6 NH;3 mg/l <0,3
7 H,S mg/1 < 0,05
8 | Nhiétdd oC 18+33

dwa ra cac thong s6 va gia tri nham cho phép ddi
chiéu va theo doi bién dong ctia moi treong nuwéee.

Trong cac thong s6 do dwoc quy dinh thi chi s6
amoniac (NHs;) 1a yéu t6 rit quan trong dnh hwong
16m dén ty 18 séng, sinh truwedng khong chi déi véi
con tom ndi riéng ma con vi cac loai thily san khac
noi chung dwoc nguwdi nudi rat quan tAim. Amoniac
1aloai khi rat doc trong nudi trong thiy san. Viéc do
truc tiép amoniac thwong khong kha thi do d6 cac
két qua do thwong 1a tong nong do amoni-nito
(TAN) bao gbm amoniac khong ion hoa (NH3) va
ion amoni (NH}) - loai ion khéng déc hai cho cac
loai tém, ca (S& Khoa hoc va Cong nghé tinh Ninh
Thuén, 2018). Trong méi trudmng nwdc, NHs ton tai
& trang hop nhit cia ion amoni va ion hydroxit:

NH; + H,0 = NH}} + OH- (1)

Trang thai cAn bang phan tmg phu thudc vao
pH, nhiét d6 va d6 man cda dung dich. Do d6, néu
cac thong s6 d6 dwoc xac dinh clung véi tong nong
d6 amoni thi néng dd amoniac khéng ion héa (NHs)
c6 thé duoc tinh toan.

Trén thuc té, viéc kiém soat cac thong so 1a
hoan toan c6 thé st dung céc thiét bi, may mdc va
hoéa chit dé danh gia. Tuy nhién, viéc tich hop dé
ki€ém soat tat ca cac chi s6 vao chung mét hé théng
thwong gap phai cac van dé kho khan nhu:

- Hé théng tré nén cong kénh phirc tap, kho
van hanh, bao tri va bao dwdmng véi tirng bd phan.

- Viéc hiéu chinh cac thiét bi do va phéan tich
thwong xuyén doi héi am hiéu chuyén mon, dac
biét véi NHs, H2S kho dé do dac truec tiép.

- Mtrc dau tw mét hé thong day da (Hinh 1) la
rat16m béi hé théng trién khai thuc té can dam bao
nhiéu yéu t6 nhw: dap Urng diéu kién hoat dong
ngoai moi trwromg, thudn tién trong van hanh va st
dung, kha nang thay thé stra chira.

Y

Hinh 1. Hé théng gidm sdt chdt lwong nwéc thily sdn cla

Campbell Scientific tai California, Hoa Ky.
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Hinh 2. Mt s6 mé6 hinh gidm sdt méi truong
nwéc thiy sdn.

Da6i méat véi thach thire va yéu cau dit ra viéc
x4y dwng mot hé théng gidm sat moi treong nuée
thily san tré nén kho khan hon. Trong nwéc, da
phan cac hé thong chi giam sat dwoc cac chi sé co
ban nhw nhiét do, pH, ORP, EC, DO (Hinh 2). Véi cac
chi s6 nhw NH3 hay H.S thong thuong sé duorc 1ay
mau va do dac tai phong thi nghiém.

bEé danh gia cu thé nhém nghién ctru da phat
trién mot mo hinh gidm sat tw déng va ing dung
phwong phéap do gian tiép dwa trén cic chi sb co
ban dé tinh toan ty 1&é amoniac (NHs) nham danh gia
truc tiép, kip thoi vé sw bién dong clia NHs trong
moi trromg nuwde thiy san.

2.U'ng dung phwong phap do gian tiép xac dinh
ty 1é amoniac NH; trong nwérc

Bai bao str dung cac nghién ctru ctia Bower va
Bidwell (1978); Emerson va nnk. (2011); Franklin
va Edward (2019).

2.1. Biéu thirc xdc dinh ty Ié amoniac khéng ion
héa NH; trong nwéc ngot
Can bang héa hoc dwgrc st dung:
NHz.nHOH = NH} + OH- + (n-1)HOH  (2)
Pon gian hoéa phwrong trinh:
NH3.HOH = NHJ + OH- 3)
Thé can bang khong déi:
+ -
Ky = % (4)

Ky = [H*][OH-] = K.K; - hdng s6 cAn bang nuéc.
Ka, Kb - hdng s6 axit, bazo.
Thay vao (4):

Kw [NH;] K,

K, [NH,. HOH][H*]

[H*][NH,. HOH]

<=> K, =

[NH ]
<=> —logK, = —log[H*] — log[I\IH}—}-{LOH] 5)
[NHZ]
Ta co:
—log [H*] =pH
—log K. = pKa
Thay vao (5):
<=>pK, =pH+1 [NH;]
=7 PRa = PR 08 INH,. HOH]
[NH{]
<=> 10PKa—PH) = *°
[NH,HOH]
[NH{] + [NHs.HOH]
<=> 10®PKa—pPH) L 1 =
- " [NHs. HOH]
_ 1
<=> 0Pk 1 1
[NH;. HOH]

[NH]] + [NH;. HOH]

Trong dé:

[NH3.HOH] - néng d6 amoniac khong ion hoa,
mol/l.

[NHZ]+[NH3.HOH] - tong ndng dd amoni-nito
(TAN), mol/L.

Biéu thirc tinh ty 1é amoniac khong ion hda
(NH3) dworc xac dinh (Emerson va nnk., 1975):

1
f = Towka=pmy 1 1 7

Biéu thirc toan hoc dwogrc thiét 1p dwa trén két
qua thic nghiém lién quan cac cic hang s6 cAn bang
va nhiét do. Trong pham vi nhiét d§6 0+50°C va
pham vi pH 6,0+10,0:

pK.=0,0901821 +2729,92/T  (8)

Trong dé:
Tk - nhiét do Kelvin, Tk =°C + 273,2.
Pon vi:
—[NH}HOH]+[NH HOH] 9

Amoniac khong ion héa (mol /1)
= — + (mol/1)
Amoni ion (mol /1)


https://cdnsciencepub.com/doi/abs/10.1139/f75-274#pill-con1
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Do d6, biéu thirc f xac dinh ty 1€ mol ctia NHs.

2.2. Biéu thirc xdc dinh ty 1é amoniac khéng ion
héa NH; trong nwére lo’ va nwée mdn

Biéu thirc van dwoc xac 1ap véi mau nuréc man
trong pham vi 5+35%o, dai nhiét do 5+35°C.

pKes = 0,0901821 + 2729,92/T+(0,1552 -
0,000314T.)*(19,973S/(1000 -  1,2005S))
(10)

Trong dé:

Tk - nhiét do Kelvin (K), Tk=Tc+ 273,2;

T.- nhiét do (°C) ;

S - do man (%o).

Biéu thitc tinh ty 1é amoniac khéng ion héa
(NH3) véi nwdc man dugce xac dinh (Emerson va
nnk, 1975):

1
Js = Tomkas—m 3 1
Biéu thirc f; xac dinh ty 1€ mol ctia NHs.

(11)

2.3. M6i quan hé giiva ty 1é va néng dé amoniac
NH;3

Cac két qua tir phong thi nghiém dé phan tich
amoniac (NHs) thong thwong dwa trén tong TAN va
duoc biéu dién:

[NH; - NJ.= [NH3.HOH - N] + [NH{ - N], (mg/1) (12)

Tuy nhién, dwa trén cac tiéu chuin quéc té
cling nhw tiéu chuén ky thuit Viét Nam thi dé danh
gid dung nong dé6 amoniac mg/], khi khong thong
qua tong TAN, thi mét tinh toan chuyén d6i dwa vao
khéi lwong nguyén ti:

[NHs - NJ: f (17/14) = [NH3], (mg/) (13)

M®6 hinh tram do mét nwéc dwoc dwa vao thir
nghiém tai h6 Da Day thuéc Vién Han 1am KHCN
Viét Nam (Hinh 3).

Két qua thir nghiém 1: V&i mau nuéc ngot:
nhiét d6 T. = 18,5°C; pH = 8,3, tong néng do TAN,
[NH3 - N]:= 2,20 mg/1.

T biéu thirc (7) xac dinh dwoc f = 0,0663, tirc
chiém 6,63% trén tong TAN. Do d6, néng do NHs
duogc xac dinh:

[NH3] = 2,20%0,0663*(17/14) = 0,18 mg/]

Két qua thir nghiém 2: Vi miu nuwéc man: do
man S = 20%o véi cung diéu kién nhiét do, pH va
tong ndng do TAN.

Hinh 3. Thir nghiém tai h6 nwéc ngot.

Tirbiéu thirc (11) xac dinh dwoc f=0,0581, titc
chiém 5,81% trén tdng TAN. Do d6, néng do NHs
dworc xac dinh:

[NH3] = 2,20%0,0581%(17/14) = 0,15 mg/1

2.4. Thdo ludn

Tl cac két qua phan tich va tinh toan, c6 thé
dwa ra mot s6 nhan xét sau:

- Xét trén phwong trinh can bang héa hoc (12),
néu cac két qua do dac thong thwong chi dwa ra
tong ndng d6 TAN thi chwa da dé danh gid nong do
amoniac (NH3) trong méi trueomg nwéce khi con 1an
cadion NH; (khong gy hai trong thiy san).

- Tt biéu thikc (13) cho thiy nong dé6 amoniac
(NH3) ty 1€ thuan véi ham f hay phu thudc vao ty 1€
phéan trdm NH3 chiém trén tong néng do TAN cta
dung dich.

- Tr cc biéu thirc (7) va (11) cho thay ty 1&
amoniac NH3 phu thudc vao nhiét do, pH va d6 man
cia moi trwong nuwdc. Trén thuc té trong moi
treomg nuwdc thiy san thi do6 man thwong dworc
khéng ché tai mot gia tri co dinh do ngudén nwéc cip
dau vao. Do d6, hai yéu t6 chinh anh hwéng téi ty 1é
amoniac NH31a nhiét do va pH. Céc chi s6 nay thay
doi do yéu to thoi tiét, thirc an, sinh phdm, qua trinh
sinh trwdng vat nudi,...

Mot két qua thue nghiém dwgc thuc hién béi
Boyd, E.C. dwa ra d€ danh gia anh hwdng cta nhiét
do va pH trong ao nudi thiy san nwéc ngot (Boyd
va Lichtkopler, 1979).


https://cdnsciencepub.com/doi/abs/10.1139/f75-274#pill-con1
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Hinh 4. Anh hwéng cia nhiét dé va pH dén sw
phdn b6 NHs trong nwarc.

Nhin xét: Tlr két qua thue nghiém cho thiy ty
1é NH3 trong méi tredng nwére c6 xu hwdng tang 1én
khi nhiét do hoac pH tang (Hinh 4) va (Bang 2).

Gi6i han ap dung thong qua thuwc nghiém: néu
gia tri phan trdm cta NH; nam trong khoang ting
cda pH va nhiét do xem tai Bang 2 thi gia tri nay c6
thé dwoc tinh bai biéu thirc (7) va (11). Tuy nhién,
néu dai nhiét dd nam ngoai pham vi (dwéi 0°C hodc
trén 500C) thi viéc ndi suy gia tri NHz khong nén
thuc hién béi cic biéu thirc nay (Emerson va nnk.,
1975).

Thuc té d6i véi méi tredrng nwdre thiy san co
kiém soat ludn nam trong gidi han tai Bang 2. Cac
yéu t6 chinh &nh hwéng téi nhiét @6 va pH gom:

P
i Tram thu thap dir liéu trung tém//

PHAN HE TRUNG TAM | '
THU THAP DU LIEU | :

: | l Mang 3G/4G LTE |

N |

- ¥ H

T —

107

- D6i vi cac ao nudi ban hoang da tinh chit dat
nén giy anh hwéng 16m.

- T4o va céc vi sinh vt khong thé thiéu trong
cic ao thuy san lam bién dong pH lén khoang
8.8+9.1 nhit 1a vao budi chiéu.

- Thoi tiét va khi hiu: miia mwa kéo dai lam pH
ao xudng thip (ao ngoai tro1).

Bdng 2. Phdn trdm NHs trén tong TAN trong ao
nudi voi nhiét dé 8 - 329C va pH tir 6+10,2.

—_— |
— )
—_—

i Nhiét 4o
P 8 | 12 | 16 | 20 | 24 | 28 | 32
60 | 0,02 0,02 0,03]004]005] 007 008
65 | 0,05 0,07 | 0,09 ] 013|017 | 022 | 027
70 | 0,16 | 0,22 | 029 | 0,40 | 0,53 | 0,70 | 1,01
80 |16 |21 |29 |38 |50 |66 |88
82 |25 |33 |45 |59 |77 | 100132
84 |39 |52 |69 |91 |116]150]195
86 | 60 |79 | 106|137 173|218 277
88 |92 | 120 | 158 | 20,1 | 249 | 30,7 | 378
90 | 138 17,8 | 22,9 | 285 | 344 | 41,2 | 49,0
92 | 204 | 258 | 32,0 | 387 | 454 | 52,6 | 604
94 | 30,0 | 355 | 42,7 | 50,0 | 56,9 | 6338 | 70,7
96 | 39,2 | 465 | 541 | 613 | 67,6 | 73,6 | 79,3
9.8 | 50,5 | 581 | 652 | 71,5 | 768 | 81,6 | 858
10,0 | 61,7 | 685 | 74,8 | 799 | 84,0 | 87,5 | 90,6
102 | 71,9 | 77,5 | 82,4 | 86,3 | 89,3 | 91,8 | 938
S

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Mang LoRa

Ll

2 s e

! Tram do aosé 1 Tram do ao sé 2 Tram doaosé 3

PHAN HE CAM BIEN DO

Tram doaosé 4

Thiét bj di déng May tinh tram

PHAN HE U'NG DUNG NGU'O'l DUNG

Hinh 5. Phdt trién mé hinh gidm sdt moi trwedng nwéc thiy sdn dwa trén nén tdng Internet of Things.
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- Ché d6 cho an, vé sinh ao va st dung sinh
pham.

Do d6, dé giam ty 1& NH; (hay nong d6 NHs) cin
c6 bién phap giam nhiét do hodc pH cia moi treong
nuéc nuoi.

Ngoai ra, d€14y dwoc cac chi s6 cia moi trueomg
ddi voi cac hé théng quan tric truc tiép cling con
phu thudc vao cac yéu té nhu: cach do, vi tri do, diéu
kién thoi tiét tirng vung,... Tuy nhién, cac hé thong
quan tric cé thé st dung phwong phap do gian tiép
nay dé danh gid mot cach nhanh chéng kha ning
bién dong ctia néng dd amoniac (NHs) trong nuéc
va hd tro ngwoi nudi dua ra quyét dinh can thiép
thong qua hai chi s6 1a nhiét d6 va pH. M6t mé hinh
hé giam sat chit lwgng nwdc thiy san ap dung
phwong phap gian tiép xac dinh ti 1é amoniac (NH3)
da dwoc dwa vao trién khai (Hinh 5).

3. Hé thdng giam sat moi trwong nwéc nudi
thiy san dwa trén nén tang Internet of Things

(IoT)

3.1. Tram gidm sdt tw dong

Thiét ké ctia mot tram giam sat trén mét nwéc
dworc thiét ké nhw Hinh 6, cac chi s6 mdi trueong
nuwéc ao nudi dugce dat ndi trén mét nwdc.

M6 hinh tram giam sat tw dong moi trweong
nuwéce (Hinh 7) dwgc mo ta qua ciu tric thiét ké
tram bao gom:

- Khéi nguon;

- Khoi cam bién do;

- Khoi xt¥ Iy trung tAm va truyén thong.

Tram do tich hop cdm bién va thiét bi phan tich
dé thu thip 5 chi s6 méi trwedmg chinh: nhiét do, pH,
d6 man (EC), oxy hoa tan (DO) va thé oxy héa khtr

Hinh 6. M6 hinh tram do trén mdt nwérc.

Pin mat tri

Mach sac diéu
Khién

Hinh 7. Cdu triic tram gidm sdt tw dong.

(ORP). Theo d6, dwa vao cac gia tri nhiét do, pH va
dd min dé dang do dac dé ndi suy ty 1é phan bs NH;
6 trong nuwor.

3.2. Tram thu thdp va xir ly di¥ liéu trung tam

Thiét ké va ciu tric ciia tram giam sat va thu
thap dit liéu duoc dit trén can nham luwu trir va xi
ly di¥ liéu gi¥i vé tir cac tram do mét nwéc qua mang
LoRa (cac Hinh 8, 9).

Hinh 8. Tram thu thdp va xw ly div liu.
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Thiét bi giam sat trung tam

Man hinh hién thi HMI /

Mang 3G/4G LTE

Module LoRa

Module
3G/4GLTE

Khéi x(r Iy trung tam

Tram quan trac tw dong chat lvgng
nwoéc nudi tom

Hinh 9. Cdu triic tram thu thdp va xi ly div liéu.

v

Sai Canh béo diéu
—

chinh nhiét d¢

Sai Canh béo didu
—

chinh pH
—’l Pling
Ding
Sail h,
Tinh toén ty 16
Cénh béo diéu Sai NH; (nuée ngot)
chinh d¢ man
Dl’mgl
Tinh toén ty 1&
NH; (nu6e man)
Canh bao
ty 1¢ NH;

Hinh 10. Lwu do6 quy trinh tinh todn ty 1é amoniac NHs ctia hé thdng.
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Bo xtr ly dit liéu trung tAm ho tro 14ap trinh tinh
toan ham ndi suy xac dinh ty 1€ amoniac (NHs) dua
trén lwu d6 (Hinh 10), hd tro bdi moi tredmg 1ap
trinh Node-RED (Hinh 11).

Man hinh HMI hd tr¢ theo doi dit liéu trc tiép
va cai dat cac chirc nang canh bao.

Moi tram thu thap va xt ly dit liéu trung tAm
c6 kha nang quan ly t6i da 100 tram do mat nuérc.

5|wmrm
g

I Comeced Rate 1105

‘ da:_ﬂl]
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m
E mng_nu
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Viéc lwu triv va tinh toan dir liéu dwoc thuc
hién nhanh chéng. Mdi phién dit liéu bao gom:
nhiét do, pH, DO, ORP, EC va ty 1é NHz noi suy guri
1én Web Server duwgc cAp nhat mdi 60 s/lan (Hinh
12). Do do, viéc giam sat dwoc thuc hién lién tuc
thay vi theo doi thu céng, 14y miu bang tay hoic
dinh ky.

R 0
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1 Comnecied R 120
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O e
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ooeshly Witian

[ Comezid Rakrflle
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1 Comected. Rales s

’é_;‘ﬂ'?'— Phonehumber (7
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5 telgy B l
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Hinh 11. Lap trinh xw ly dir liéu.
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N
II% ES-AQUA SERVER

Show 100 v entries Search:

w Superadmin

#D t  Ténthamsé Ngay Gig Gia tri hién tai Danvi Ngudng dudi Ngudng trén
@ Bang diéu khién N

53101 NH3 (ndi suy) 2021-12-30 16:26:22 15 % 0 35
B Khu vuc

53102 Nhiét d& 2021-12-30 16:26:20 - °C 20 30
Tram quan trac
B Khuwic - tram 53103 Do man 2021-12-30 16:26:18 32.56 %0 0.5 40
* Tham sg cta tram 53104 Thé Oxy héa khut 2021-12-30 16:26:16 - mv 100 250
& Tham 6 quan tric 53105 Oxyhoatan 2021-12-30 1626114 - mgll 5 0
* Gia tri chuan

53106 pH 2021-12-30 16:26:12 7.6 - 6 8
% Xem dif li€u ca tram

A 53107 NH3 (ngi suy) 2021-12-30 16:24:22 15 % 0 35

€ quin tri
8 Quntruycip 53108 Nhiétdd 20211230 16:24:20 - e 20 30

nnnnn oo AnA1 1a an arasan N or Ar an

Hinh 12. Di¥ liéu theo dé6i trén Web Server.

4.Kétluian

Amoniac NH; la mot chi s6 c6 tc dong rat xau
dén chat lwong nwdc trong nganh thiy san nhung
lai kh6 dé do dac mot cach truc tiép. Trong khudn
khd bai bao nay, nhom tac gia dwa ra mot irng dung
cua phwong phép do gian tiép ty 1é amoniac NHs ap
dung cho cac hé thdng quan tric hoic gidm sat moi
trueong nwére thily san thong qua viéc giam sat cac
chi s6 co ban nhw nhiét d6, pH va dé6 man. Viéc ap
dung phuong phap ndy nham danh gia mot cach
kip thoi, nhanh chong va lién tuc sy bién dong ctia
amoniac NHs, dong thoi gop phan gidm ciu tric cia
mot tram do.
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giam sat chit lwong nwédc nubi tbm phuc vu phat
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Ninh Thuén dwa trén nén Internet of Things (IoT)
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