Nghién ciru khoa hoc cong nghé

XAC PINH ANH HUONG CUA PQ MAN DEN TOC PQ PHAN HUY
CHAT HU'U CO TRONG NUOC SONG CAlI

Nguyén Vian Son”

Tém tit: Mot trong nhitng yéu té quan trong anh hieong dén toc do phan ity chdt hitu
co trong nwéc séng la dé man. Két qud nghién ciru cho doi twong séng Cdi, la mét nhanh
cua song Béng Nai, voi cac do man khac nhau S = 0,5%0, S = 1,0%0, S = 2,0%0, S =
3,0%0 S = 4,0%0 dd xdc dinh dwoc toc d¢ phan hiyy chdt hitu co ciia nwée séng Cdi gidm
khi @6 mén gia ting va moi twong quan giika hé sé toc dp phan hiy chat hitu co va dé mén
bdng phwong phdp Slope.

Tir khoa: Hé s6 téc do phan hay chat hitu co; D6 min; Séng Cai.
1. PAT VAN PE

Mot trong nhitng yéu t& quan trong dnh hudng dén két qua danh gia kha nang ty 1am sach cta
dong song 1a cac hé sb thuc nghiém hay con goi 1a hé sé phan huy hay hé sb tbc d6 phan huy.
Dbi voi qué trinh phan hity cac chat hitu co trong nudc séng, hé sb thuc nghiém nay chinh 1a hé
sO phan hiy chit hitu co boi vi khuan. Trén thé gidi, cic huéng nghién ctru lién quan dén kha
nang ty lam sach ctia dong song nhu: nghién ctru kha nang ty lam sach dya vao déc trung dong
chay; nghién ctru cac yéu t6 anh huéng dén sy loai bo chat 6 nhidm trong dong chay; nghién ctru
xac dinh cac hé s6 lién quan dén kha nang tu lam sach ctia dong song. Tai Viét Nam da c6 mot
s6 cong trinh nghién ctru vé kha ning ty 1am sach cua dong song dugc thuc hién véi cong cu st
dung dé danh gia 1a cac mo hinh toan; hién c6 rat it cong trinh nghién ciru vé hé s6 phan huy chét
hitu co trong nude song, dic biét 1a nghién ctru anh hudng cua cac yéu té dén téc do phan hiy
chat hitu co trong nudc séng [1].

Téc d6 phan hay chét hitu co trong nudc song boi qua trinh sinh hoa  phu thude vao cac yéu to
khac nhau nhu: nhiét d9, pH, d6 man, 6xy hoa tan (DO), thanh phan chat hitu co, luu lugng dong
chay, su on dinh cta cot nudc va sy phan ting. Mot trong nhimg yéu td quan trong anh hudng
dén téc d6 phan huy chét hiru co trong nude séng 1a do man [2].

Séng Cai 1a mot nhanh cua séng Pong Nai, chay qua dia ban cac xa Pai Phudc, Long Tén va
Pha Thanh ciia huyén Nhon Trach, tinh Dong Nai. Song Cai v6i chiéu dai khoang 10 km, chiéu
rong 220-380 m, d séu gitra dong 15-20 m tuy theo timg vi tri. Song Cai c6 cac chirc nang: van
tai (giao thong thuy, van chuyen phu sa), san xut (cung cip nude cho sinh hoat va tudi tiéu),
bao vé (thoat I, tlep nhan va dong héa cac chit 6 nhiém, diéu hoa vi khi hau). Véi cac chirc
ning néu trén cho thdy séng Cai c6 vai tro hét sirc quan trong dbi voi khu vue.

Xac dinh anh huong ctia 6 man dén toc do phéan hiy chét hitu co trong nudc song Cai nhim
nang cao hiéu qua, tinh chinh xac, d6 tin cay trong danh gia kha nang tu Iam sach ctia dong song,
gop phan bao vé chit luong nudc song.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Theo TCVN 6663-6:2018, mau nudc séng dugc lay dé do dac, phan tich c6 thé duoc thuc
hién theo dang mau don hozc mau té hop (trén cac mau don). Su hoa tron cia dong nudc xay ra
theo 3 chiéu: chiéu thang ding (lay miu theo d¢ sau), chiéu ngang (lay mau tir by nay sang bo
kia), chiéu dai dong sdng (lay mau doc theo chiéu dai song).

Mau nudc song Cai dwoc lay thyc hién cho nghién ctu nay 1a miu t hop theo chiéu thang
dung, chiéu ngang va chiéu dai dong séng. Song Cai voi chiéu dai khoang 10 km, theo chiéu dai
dong song, 14y mau tai 5 vi tri, mdi vi tri cach nhau 2,0-2,5 km, ki hiéu N1-N5 (hinh 1). Tai timg
vi tri, theo chiéu thang ding va chidu ngang, 14y 9 mau: giita dong 1y 3 mau theo do sau, giira
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bo phai ldy 2 miu theo do sau, giita bo trai 1dy 2 mau theo do sau, bo phai ldy 1 mau va bo trai
ldy 1 mAu (hinh 2). Mau nuéc song Céi cho nghién ciu nay 1a mau to hop cua 45 mau don. St
dung thiét bi ldy mau nudc séng theo do sau cia hang Wildco (My). Mau dugc lay bang can
nhya (lay day can), bao quan lanh & nhiét do 1-5 °C, sau d6 van chuyén vé phong thi nghiém
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Hinh 1. Cac diém lay mau Hinh 2. Cdc diém ldy mau tai tiemg mdt cdt
theo chiéu dai dong séng Cdi. ciia song Cdi.

Str dung thiét bi BOD EZ-Oxyro 4R Respirometer ciia Han Qudc dé phan tich BOD (hinh 3
va hinh 4). Str dung hoa chit KOH dang hat (d6 tinh khiét 85% ctia hing Scharlau/Tay Ban Nha)
dé hap thu CO, sinh ra do qua trinh ho6 hap. Sir dung oxy tinh khiét (d6 tinh khiét 99,999% cua
hang angdao/Trung Qudc) cap vao dé can bang ap suét trong binh phan tng. Thiét bi duwa trén
sw sut giam ap sudt dugc tao ra do qua trinh ho hap cua vi khuan. Trong méi trudong kin, qua
trinh ho hip dién ra din dén oxy bi giam. Pong thoi, CO, sinh ra trong qua trinh nay Vi ty 1€
tuong duong CO, dugc hap thu bang cac hat KOH, tao thanh K,CO;. Sy giam sat ap suat trong
binh phan tmg duoc do bang cam bién 4p sudt. Cam bién nay dung mét diém 4p suat khong doi
khéac dé lam diém tham chiéu ap suit. Khi cam bién dugc kich hoat, hé théng tu dong bom mot
lugng oxy vao binh phan ung [3].

Dé xac dinh anh huong cua d§ man dén tdc do phan hiy chét hitu co ' trong nude song, NaCl
tinh khiét (46 tinh khiét 99,5% cua hing Merck/Dtic) duge cho vao miu nudc song trude khi
phan tich bang thiét bi BOD EZ-Oxyro 4R Respirometer.
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Hinh 3. Thiét bi EZ-Oxyro 4R Respirometer. Hinh 4. Nguyén ly do BOD cua EZ-Oxyro

4R Respirometer.
2.2. Phuwong phap nghién cau
O diéu kién hiéu khi, cac hop chit hitu co va mot vai hop chét vo co co thé dugc céac vi khuan
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sir dung dé tao thanh té bao mai, ning luong, CO, va phan con lai. Luong 6xy duoc sir dung dé
oxy hoa cac hop chat hiru co va cac hop chat nito trong khoang 60-90 ngay duoc goi 1a BOD
toan phan (uBOD). Luong oxy duoc st dung dé 6xy hoa cac hop chét hiru co (L,) & ngay thir 20
phan anh 99% cua L, [4].
Dinh lut Phelps cho rang toc do oxy héa sinh hda chat hitu co ty 1¢ thuan véi nong do chét
hiru co con lai chua bi 6xy hda. Binh luat Phelps dugc biéu dién bang phuong trinh vi phan [4]:
dL
L= KL, 1)

L4y tich phan 2 vé caa (1):

L¢ Ny L¢
lnL— = —K;t hoac logL— = —0,434K;t = —kqt

) ‘L
L = g~Kit hojgc -t =10kt
Lq Lq
L, = Lge ¥t hodc L, = Ly10 %t 2)

Trong do:
- L BOD con lai sau thoi gian t ngay (mg/l);
- L,: BOD toan phan cua giai doan 1 (mg/l);
- Ky: Hé s6 tdc do phan hiy chét hiru co co s e (ngay™), Ky = 2,303k;
- ky: Hé 56 toc do phan hiy chét hitu co co s6 10 (ngay™), k; = 0,4343K;
-e:Cosoe, e=2,7183.
Nhu ciu dxy tiéu thy theo thai gian t, hay con goi 1a BOD tiéu thu hay BOD, ki hiéu 13y, theo
phuong trinh phan (ng bac 1:

y=Lg—L;
y=L,(1- e~fat 3
Hoac theo log,:
y = Lg(1—107Ft) (4)

_ Phuong phap Slope 1a phuong phap do Thomas, H. A., Jr phat trién dya trén binh phuong cuc
tiéu cta phuong trinh phan tng bac 1 [4, 5]:
dy
dt =Ki(Lg —y) = KiLs — K1y ®)
Trong do:
- dy: BOD gia tang trén mot don vi thoi gian;
- Ky: Hé s tée do phan huy chit hitu co co s6 e (ngay™);
- L,: BOD toan phan cua giai doan 1 (mg/l);
- y: BOD tiéu thy (mg/l).
~ Phuong trinh vi phan nay la tuyén tinh gitra dy/dt va y. Dic y’= dy/dt biéu thi mic d6 thay
d6i BOD van la so lan do BOD trir di 1. Hai phuong trinh xac dinh K; va L, la:

dy
dt =Ki(Lg—y) = KiLq — K1y (6)

a2y+b2y2—2w’=0 @)
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Céc tinh toan cho y°, yy’, y* cho mdi gia tri caa y. Sau do tinh Xy’, Yyy’, Xy? dé sir dung cho
phuong trinh (6) va (7).
Gia tri ciia do dbc duoc tinh toan tir cac gia tri ciia y va t nhu sau:
oy (b oy (i tiea
@ _ y, _ (yl yl—l) (ti — ti—l) + (yl+1 yl) (ti+1 —_ ti)
dt ' tiv1 — ti—q
Truong hop dac biét, cac khoang thoi gian gia tang bang nhau, ti., —ti=t3 -t =t —t; =1t,
Ay’ dugc xac dinh nhu sau:

(8)

dy; Yit1 — Yi-1)

ac 2At ©
hoic

dy; o Vi1 — Yi-1) (10)

dt T T -,

S6 lan do BOD téi thiéu n > 6.

Giai phuong trinh (6) va (7) tim dugc gia tri cia a va b. Tur do, xac dinh duoc K; va L, nhu sau:
Ki=—-b va L, =—a/b (1)

Phuong phap xac dinh BOD dya trén su chénh 1éch ap suat va luong 6xy cap vao: sir dung
thiét bi BOD EZ-Oxyro 4R Respirometer cua Han Quoc [3].

Két qua quan tric chat lugng nudc song Cai trong 2 ndm 2019 va 2020 cho thiy do min nude
song dao dong trong khoang 0,03-3,9%so tiy theo timg thoi diém trong ngdy va timg thoi diém
trong ndm. Trén co s& do, lya chon do BOD ti€u thu (y) tai 5 mirc 6 man khac nhau: S=0,5%o,
S=1%o0, S=2%0, S=3%0 va S=4%o.

3. KET QUA NGHIEN CUU

Két qua phan tich BOD tiéu thu (y) & 20 °C cta nuéc song Cai tai cac dd man khac nhau
nhu sau:

BOD tiéu thu - y (mg/1)
18.0
16.0 A
14.0 A
120 —e—5=0,5%0
10.0 PR
—k— 5=2,0%0
8.0 4
===+ 5=3,0%0
6.0 —#— 5=4,0%0
4.0 4
2.0 4
DD T T T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
Ngay

Hinh 5. Gid tri y ¢ 20°C cia nuée song Cdi tai cac dé man khdc nhau.
Dua vao sé liéu ¢ hinh 5, hé sb tbc d phan hity chét hiru co & 20 °C ctia nuée song Cai duge
xac dinh theo phuong phap Slope nhu sau:
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Bing 1. Hé 56 toc dé phdn hiy chdt hitu co ¢ 20 °C ciia nweée song Cdi.

H¢ s6 toc dd Gia tri (ngay™)
phan hity chit hiru co' | S=0,5%0 | S=1,0%0 | S=2,0%0 | S=3,0%0 | S=4,0%0
K1 (theo co s e) 0,086 0,068 0,065 0,042 0,041
ky (theo co sb 10) 0,037 0,030 0,028 0,018 0,018

Két qua 0 bang 1 cho thay hé s6 toc d6 phan huy chat hitu co cua nude song Cai thép do song
Cai c6 hé so trao doi nude voi song Dong Nai khong 16m, hé s6 toc d6 phan huy chat hiru co
giam khi d¢ man gia ting, cu theé nhu sau:

- Hé s6 Ky & @6 min S = 0,5%o 12 0,086 ngay™, S = 1,0%o la 0,068 ngay™, S = 2,0%o la 0,065
ngay™, S = 3,0%o 12 0,042 ngay™, S = 4,0%o la 0,041 ngay™.

- Hé s6 k; 0 @6 man S = 0,5%o 14 0,037 ngay™, S = 1,0%o 1a 0,030 ngay™, S = 2,0%0 12 0,028
ngay™, S = 3,0%o 12 0,018 ngay™, S = 4,0%o la 0,018 ngay™.

K&t qua nghién ciru ndy phu hop v6i [2] 1a d0 mdn tang cao khong thuan lgi cho vi khuan
phat trién, toc do phan huy chat hitu co giam.

Két qua ¢ bang 1 cho thdy mdi tuong quan giira hé sb téc d6 phan hay chat hitu co va d6 min

cua nudc song Cai nhu sau:
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Hinh 6. Méi twong quan giita K, va S.

1.0 15

20 25
S (%)

30 35 40

- Méi tuong quan giita Ky va S: Ky =-0,0126S + 0,0869 v6i R? = 0,8968.

- Mdi twong quan giira k; va S: k; = -0,0055S + 0,0377 véi R2 = 0,8968.

Ttr hé sb toe do phan hay chét hitu co, BOD toan phﬁn cua giai doan 1 (L,) ¢ 20 °C cua nudc
song Cai duoc xac dinh theo phuong phap Slope nhu sau:

Hinh 7. Méi twong quan giita ky va S.

Bing 2. BOD toan phan cia giai doan 1 (L,) 6 20 °C ciia meée séng Cii.

BOD toan phin Gia tri L, (mg/l)
cua giai doan 1 | 5=0.5%, | S=1,0%0 | S=2,0%0 | S=23,0% | S=4,0%0
La 19,1 19,1 19,0 17,8 12,0

Tuong tu nhu hé s6 tbc do phan hity chat hitu co, BOD toan phan cua giai doan 1 (L) giam

khi @6 man gia tang.

4. KET LUAN
Két qua nghién ciru di xac dinh téc do phan hily chat hitu co ctia nuc song Cai giam khi o min
gia ting, tir K; = 0,086 ngay™ & d6 man S = 0,5%o giam con K; = 0,041 ngay™ & d6 min S = 4,0%o
hay k; = 0,037 ngay" & do man S = 0,5%o giam con k; = 0,018 ngay™* & do man S = 4,0%o. Mbi
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tuong quan gitia h¢ s6 toc do phéan huay chét hitu co va d6 min cta nudc song Cai da dugc xac
dinh bang 2 phuong trinh: K; =-0,0126S + 0,0869 véi R? = 0,8968 hoac k; = -0,0055S + 0,0377
vdi R?2=0,8968.
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ABSTRACT

DETERMINING THE EFFECT OF SANILITY
ON DEOXYGENATION RATE FOR CAI RIVER

One of the important factors effecting on deoxygenation rate of river water is sanility.
Research result for Cai River, which is a branch of Dong Nai River, with different salinity
levels S = 0.5%, S = 1.0%, S = 2.0%, S = 3.0%, S = 4.0%0, has determined
deoxygenation rate of Cai River water decreases with increasing salinity and correlation
between deoxygenation rate and sanility by Slope method.

Keywords: Deoxygenation rate, sanility, Cai River.
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