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Khoa luan tot nghiép Truong PHDL Hai Phong

MO DAU

Nudc rat can cho hoat dong séng cta con ngudi cling nhu cac sinh
vat.Con ngudi can nudc ngot cho an udng, sinh hoat hang ngay va qua trinh san
xuat. Ngudn nudc quan trong nhu vay, nhung hién nay con nguoi lai chinh 14 tac
nhan gay 6 nhidm ngudn nudc nang né nhat.Ching ta da va dang thai vao ngudn
nudc cac chat vo co hitu co, cac loai hoa chat doc hai, gay ra nhiing hau qua
nang né toi moi truong nudc.

Trong s6 cac chi tiéu dung dé danh gia chat luong nudc thi chi s6 BOD la
mot trong sé céac chi tiéu quan trong, théng qua chi sé BOD c6 thé danh gia
dugc mic d6 6 nhiém ngudn nudc boi cac chat hitu co dé phan huy sinh hoc tir
d6 ciing du doan duoc kha ning tu 1dm sach cua ngudn nude va dé ra nhiing
bién phap thich hop dé xir Iy ngudn nudc bi 6 nhiém.

Chi s6 BOD, duogc xac dinh thong qua luong oxy hoa tan trong nudc &
ngay dau tiénva sau ngay tha n, phuong phap phd bién dugce dung dé xac dinh
luong oxy hoa tan 1a phuong phap Winkler va phuong phap hién dai hon, nhanh
hon va chinh x4c hon 13 do lwong oxy hoa tan bang dién cuc oxy hoa tan. Nhiing
dién cuc oxy hién dai nhat c6 thé do tu dong luong oxy hoa tan theo ting ngay
nén rat thuan tién cho viéc theo ddi chi s6 BOD.ChUing ta c6 thé sir dung mot
trong cac cach trén dé xac dinh BOD nhung diém chung cua cac phuong phap
nay 1a can thiét phai c6 mot tia a BOD dé duy tri nhiét d6 caa qua trinh & 20°C.

Céac nim trude, do chua c6 ta 0 BOD nén khi thyuc hién cac dé tai xu ly
nuéc thai bang phuong phap sinh hoc cua giang vién va sinh vién khoa Mai
truong — PHDL Hai Phong, thong sé BOD thuong khdng thé xac dinh tai phong
thi nghiém ma phai gui nho do & cac don vi khac. Trong nam hoc vira qua,
phong thi nghiém cia khoa moi truong — treong Pai Hoc Dan Lap Hai phong da

dugc trang bi thém 1 tu u BOD va 1 dién cuc do oxy hoa tan. Véi mong mudn

Sinh vién: Pham Thi Bich Hoa 1
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Khoa luan tot nghiép Truong PHDL Hai Phong

c6 thé xac dinh duoc thdng sé6 BOD ngay tai phong thi nghiém cua truong
DPHDL Hai Phong em di thuc hién dé tai khoa luan tét nghiép:

“ Khdo sat mize d6 6 nhiém chdt hitu co dé phan huiy tai mét sé ho diéu
hoa trén dia ban thanh phé Hdi Phong dia trén théng s6 BOD dwoc xdc dinh
bcing phuong phap do DO va phwong phap chudn do”.

Dé c6 sy so sanh két qua va lya chon duoc phuong phap xac dinh BOD
phU hop véi diéu kién phong thi nghiém, em da xac dinh BOD cua thai dugc lay
tai mot s6 ho diéu hoa trén dia ban thanh phé hai phong bang ca 3 phuong phap:

- Chuén d9 theo phuong phap Winkler.

- Po DO bang may do DO dé ban (do nhanh).

- Po DO bang Sensor dién tir (do tu dong).

Cac hd diéu hoa duoc lra chon lay nudc thai xac dinh BOD Ia:

Ho6 Phuong Luu
Hb An Bién
Ho Tam Bac
Ho Sen
Ho Tién Nga
Ho Cat Bi
Thoi gian thyc hién khoa luan: tir thang 4/2013 dén thang 6/2013.

Sinh vién: Pham Thi Bich Hoa 2
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Khoa luan tot nghiép Truong PHDL Hai Phong

CHUONG 1- TONG QUAN
1.1. Tong quan vé BOD

1.1.1. Khai niém co ban

BOD: Nhu cau oxy sinh héa hay nhu cau oxy sinh hoc (Biochemical
Oxygen Demand) 14 luong oxy can thiét cho qua trinh oxy hoa cac chat hitu co
dé phan huy trong nudc béi cac vi sinh vat dugc tinh bang mg/L. Trong moi
treong nudc, khi qué trinh oxy hda sinh hoc xay ra thi cac vi sinh vat st dung
oxy hoa tan, vi vay xac dinh tong luong oxy hoa tan can thiét cho qua trinh phan
hay sinh hocla phép do quan trong danh gia anh huéng caa mot dong thai ddi
véi nguon nude. Nhu vay BOD cé ¥ nghia biéu thi lwong cac chét thai hiru co
trong nudc ¢6 thé bi phan huy bang cac vi sinh vat, 1a mot chi tiéu sinh hoa rat
guan trong ctia nudc. Mdi loai nude cho cac dbi twong cu thé co yéu cau gia tri
BOD nhat dinh.

BODs: Thoi gian can thiét dé cac vi sinh vat oxy hoa hoan toan céc chat
hitu co ¢ thé kéo dai dén vai chuc ngay tuy thudc vao tinh chat cua nudc thai,
nhiét do va kha nang phan hay céc chat hiru co ctia hé vi sinh vat trong nuéc
thai. Bé chuan hoa cac sé lidu ngudi ta thuong béo céo két qua duéi dang BODs
(BOD trong 5 ngay ¢ 20°C).Nhu vday BODs 1a lugng oxi can thiét cho qua trinh
oxy hoa sinh hoc trong 5 ngay dau ¢ nhiét d6 20°C trong budng tdi dé tranh anh
huong cua qué trinh quang hop.

Mtic d6 oxy hoa cac chat hiru co khong déu theo thoi gian. Thoi gian
dau, qua trinh oxy hda xay ra voi cuong dd6 manh hon va sau dé giam dan.

Vi du: d6i véi nude thai sinh hoat va nudc thai caa mét sé nganh cong
nghiép cé thanh phan gan gidng véi nudc thai sinh hoat thi lugng oxy tiéu hao
dé oxy hoa céc chat hitu co trong vai ngay dau chiém 21%, qua 5 ngay dém
chiém 87% va qua 20 ngay dém chiém 99%. Dé kiém tra kha nang lam viéc cua

cac cong trinh xt Iy nude thai nguoi ta thuong dung chi tiéu BODs. Khi biét
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Khoa luan tot nghiép Truong PHDL Hai Phong

BODs c6 thé tinh gan dung BOD,, bang céach chia cho hé sé bién ddi
0,68(BODy, = BOD; : 0,68)[?77].

Pé danh gia nhanh mirc d6 6 nhidm cua nudc thai thdng qua chi s6 BODs,
ngudi ta c6 thé dua va bang sau:

Bang 1.1 Panh gia nhanh mirc @9 6 nhiém caa nwéc théng qua chi s6 BOD

IMuc BOD "ﬁ""” Chiit hromg nwnde

ppm)
2 Rit tét-khiing co nhiéu chit thai hi co
1-5 Tuong di sach
fh-9 Huwi & nhiém
| O+ Rit & nhiém

1.1.2. C4c yéu té anh hwéng dén lwong oxy hoa tan

Thong s6 BOD lién quan dén lugng oxy hoa tan trong nudc, mot s6
yéu té anh huong dén lugng oxy hoa tan Ia:

Nhiét d9:Nhiét do cao, d6 hoa tan oxy trong nudc giam dan va
nguoc lai. V& mau hé khi nhiét d6 ciia nude ting, qua trinh oxy hoa sinh hoa cac
chat hitu co xay ra véi cuong dd6 manh hon. Trong khi d6 do hoa tan caa oxy
vao nudc lai giam xudng. Vi vay vé mua he do thiéu hut oxy ting nhanh hon so
v6i mua dong. Su phu thudc caa lwgng oxy hoa tan vao nhiét do o ap suat P =
760mmHg duoc thé hién trén hinh 1.1.

Sinh vién: Pham Thi Bich Hoa 4
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Khoa luan tot nghiép Truong PHDL Hai Phong

I-d
A

11l

Pd hova tan, ma/L

L 5 10 I_‘I_'. l:_l' 25 A0 35
Nhiét da, "C

Hinh 1.1. Su phu thugc ciia liwrong oxy hda tan vao nhiés dé ¢ ap sudt P = latm

Theo 1 s6 tai liéu tham khao thi:

Nong d6 oxy hoan tan giao dong tir 0 — 1mg/l s& khong cung cap du oxy
cho su sdng.

Nong do oxy hoan tan giao dong tir 2 — 4mg/I thi chi c6 mot s6 loai ca va
con tring song duoc.

Nong d6 oxy hoan tan giao dong tir 4 — 7mg/l pht hop cho céc loai thuy
san (ca, tbm) song trong ving nudc am.

Nong do oxy hoan tan giao dong tir 7 — 11mg/I phd hop cho cac loai thuy
san (c4, tdm) séng trong ving nudc lanh va dong chay.

O céc thay vuc c6 su phan tang oxy rd rét:

+ Tang mit c6 lugng oxy hoa tan cao.

+ Tang giita c6 lwong oxy trung binh.

+ Tang day c6 luong oxy hoa tan rat thap.

Sinh vién: Pham Thi Bich Hoa 5
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Khoa luan tot nghiép Truong PHDL Hai Phong

Cin ling:Can lang nhiéu s& 1am giam lugng oxy hoa tan trong nudc: Khi
xa nudc thai chua xir Iy vao ngudn nudc, cac chat lo lung sé ling xubng day,
néu lugng can lang 16n va luong oxy trong nude khong du cho qué trinh phan
hay hiéu khi, IGc nay qua trinh phan hay yém khi s& xay ra va san pham cua n6
la c4c chat khi H,S, CO,, CH,, cac khi nay 1am 6 nhiém ca nuéc va méi trudng
khong khi xung quanh, nhu vay trong nuéc c6 nhiéu cin lang thi qua trinh phan
hay yém khi co thé xay ra lién tuc trong mét thoi gian dai va quéa trinh tu 1am
sach cua nudc coi nhu cham dit.

PO min: Do hoa tan caa oxy trong nudéc mudi thuong thap hon trong
nudc ngot, ndng d6 mudi cang cao thi thugng oxy hoa tan cang thap va nguoc
lai. Su phu thudc cua luong oxy hoa tan vao d6 man duoc thé hién trén bang 1.2.

Bang 1.2 Lueng oxy hoa tan ciia khéng khi vao nwéc theo nhiét do va do

T™C DO mg/L T™C DO mg/L
0 ppw salinigy F ppm salinity 0 ppe salinity ¥ ppm salinity
1] [1.28 10,92 21 8,90 B0
11 11.02 10,67 22 B.73 AR
12 10,77 10,43 23 B.56 ®.32
13 100,53 100,200 24 H.4 21O
14 10,29 9,98 25 5.24 8,01
15 10,07 a9 77 26 .U 7.57
3] 9,86 9,56 27 T.95 7.73
17 Q.65 936 28 T.81 7.59
18 9,45 17 29 7.67 T.46
19 9.26 B9 30 7.54 7.33
20 Q.08 Hul 3l T.41 7.21

Mot s6 yéu té khac:

- Ap suét: 4p suét cang cao, lugng oxy hoa tan trong nudc cang 16n.

Sinh vién: Pham Thi Bich Hoa 6
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Khoa luan tot nghiép Truong PHDL Hai Phong

- Do thoang trén bé mat: Do thoang nhiéu thi lugng oxy hoa tan nhiéu va
nguoc lai.

- Qua trinh quang hop cua thuc vat thay sinh va qué trinh 6 hap cua dong
vat thay sinh trong nude ciing anh hudng dén luong oxy hoa tan.
1.2. Quy chuan ky thudt qudc gia vé chat lwong nwéc mat
(QCVN08:2008)
1.2.1. Pham vi 4p dung

Quy chuan nay quy dinh gia tri gigi han cac thong sé chat luong nudc
mat.

Quy chuan nay &p dung dé danh gia va kiém soat chat lwong caa nguon
nudC mat, lam can cir cho viéc bao vé va sir dung nudc mot cach phu hop.
1.2.2. Giai thich tir ngir

Nudc mit noi trong quy chuan nay 1a nudc chay qua hoic dong lai trén
mat dat, sudi, kénh, muong, khe, rach, hd, ao, dam, ...
1.2.3. Qui dinh ky thudt:

Gia trj gidi han cua cac thong s chat luong nudc mat duge quy dinh tai
bang 1.3.

Bang 1.3 Gié tri gisi hgn céc thong sé chdt lweng nwéc mat

STT Thong sb Pon vi Gia tri gioi han
A B

A Ar B1 B,
1 pH 6-85 | 685 | 559 | 559
2 Oxy hoa tan (DO) mg/l | >6 >5 >4 >2
3 Tong chat ran lo lung (TSS) mg/| 20 30 50 100
4 COD mgl | 10 | 15 | 30 | 50
5 BOD;s (20°C) mg/l 4 6 15 25
6 Amoni (NH",) (tinh theo N) mg/I 0,1 0,2 0,5 1
Sinh vién: Pham Thi Bich Hoa 7
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Khoa luan tot nghiép Truong PHDL Hai Phong

7 Clorua (CI") mg/l | 250 | 400 600 -
8 Florua (F) mg/l 1 1,5 15 2
9 Nitrit (NO,) (tinh theo N) mg/I 0,01 0,02 0,04 | 0,05
\[Nitrat (NO3) (tinh theo N) mg/I 2 5 10 15
10
11 Phosphat (PO4>) (tinh theo P) mg/l 0,1 0,2 0,3 0,5
12 Xianua (CN") mg/l | 0,005 | 0,01 | 0,02 | 0,02
13 Asen (As) mg/l 0,01 | 0,02 | 0,05 0,1
14 Cadimi (Cd) mg/l | 0,005 | 0,005 | 0,01 | 0,01
15 Chi (Pb) mg/l | 0,02 | 0,02 | 0,05 | 0,05
16 Crom Il (Cr*) mg/l | 0,05 | 0,1 0,5 1
17 Crom VI (Cr®) mg/l | 0,01 | 0,02 | 004 | 0,05
18 bong (Cu) mg/l | 0,1 0,2 0,5 1
19 Kém (Zn) mg/l 0,5 1,0 15 2
20 Niken (Ni) gg/l | 01 | 01 | 01 | o1
21 Sit (Fe) mg/l | 0,5 1 1,5 2
22 Thuy ngan (Hg) mg/l | 0,001 | 0,001 | 0,001 | 0,002
23 Chat hoat dong bé mat mg/l | 0,1 0,2 0,4 0,5
24 Tong dau, ma (oils & grease) mg/l | 0,01 | 0,02 | 01 0,3
25 Phenol (tong s6) mg/l | 0,005 | 0,005 | 0,01 | 0,02
26 Hoa chat bao vé thuc vat Clo hiru co
Aldrin + Dieldrin po/l | 0,002 | 0,004 | 0,008 | 0,01
Endrin ug/l | 0,01 | 0,012 | 0,014 | 0,02
BHC ug/l | 0,05 0,1 0,13 | 0,015
DDT ug/l | 0,001 | 0,002 | 0,004 | 0,005
Endosunfan(Thiodan) po/l | 0,005 | 0,00 | 0,01 | 0,02
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Lindan po/l 0,3 0,35 | 0,38 0,4
Chlordane po/l 0,01 | 0,02 | 0,02 | 0,03
Heptachlor uo/l 0,01 | 0,02 | 0,02 | 0,05
27 Hoé chat bao vé thuc vat phospho hitu
o wgl | 01 | 02 | 04 | 05
Paration ug/l | 01 | 032 | 032 | 04
Malation
28 Hoa chat trir ¢o
24D Hg/l | 100 | 200 | 450 | 500
2,45T uo/l 80 100 160 200
Paraquat uo/l 900 | 1200 | 1800 | 2000
29 Tong hoat d6 phong xa o Bq/l 0,1 0,1 0,1 0,1
30 Tong hoat @6 phong xa p Bq/l 1,0 1,0 1,0 1,0
31 E.coli MPN/ 20 50 100 200
100ml
32 Coliform MPN/ | 2500 | 5000 | 7500 | 10000
100ml

Ghi cha: Viéc phan hang nguén nudc mat nham danh gia va kiém soét
chat luong nuéc, phuc vu cho cac muc dich sir dung nudc khac nhau:

A, - St dung t6t cho muc dich cdp nudc sinh hoat va cac muc dich khac
nhu loai Ay, B; va B,.

A, - Dung cho muc dich cap nudc sinh hoat nhung phai &p dung cong
nghé xu ly phu hop, bao ton dong thuc vat thay sinh hodc cac muc dich sir dung
nhu loai B; va B,.

B - Dung cho muc dich tudi tiéu thay loi hodac cdc muc dich st dung khéc
c6 yéu cau chat luong nude tuwong tu hodc cac muc dich sir dung nhu loai B,.

B, - Giao théng thuy va cac muc dich khac véi yéu cau nudc chat lugng thap.
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1.3. Cac phwong phap xac dinh chi s6 BOD
1.3.1.Muc dich cuaa viéc xac dinh BOD

BOD la mét trong nhiing chi tiéu danh gia mirc d6 gay 6 nhiém cua céc
chat thai va kha nang ty 1am sach cia ngudn nudc.Dung chi tiéu BOD dé danh
gia kha nang tu 1am sach ma khéng dung COD vi trong tu nhién rat it cac tac
nhan oxy hda manh cé kha ning phan hay chat huu co, diéu nay chi dung trong
xir Iy nudc thai thong qua cac tac dong cia con ngudi. Mat khac néu ding COD
dé danh gia chiing ta khong thé biét dugc thanh phan hitu co ¢ kha niang phan
haty sinh hoc va thanh phan hitu co khong c6 kha nang phan huy sinh hoc. Thém
vao d6 khi phan tich COD khong danh gia dugc toe do phan huy sinh hoc cua
C4c chét hitu co trong nudc thai dudi diéu kién ty nhién khong xét dén.

Khéng dung chi tiéu dinh dudng va d6 doc dé danh gia kha ning tu lam
sach cta ngudn nudce 1a vi kha nang phu dudng hda chi xay ra ¢ nhitng ving ao
ho ti noi oxy khong c6 kha nang xam nhap vao tang day cta ao ho nén gay Ién
hién twong phti dudng hoa. Con trén dong nudc chay xiét rat it khi xay ra hién
tuong nay vi ¢ nhiing dong chay lién tuc oxy dugc hoa tan lién tuc cung cap du
oxy cho vi sinh vat phan huy nitrat st dung. Mat khac, nito 1a mot yéu té dinh
dudng can thiét cho vi sinh vat hoat dong néu ham lugng nito khéng 16n thi
khong can thiét loai bo ching hoan toan ra khoi dong nuéc. Viée xac dinh chi
tiéu dinh dudng trén mot dong chay rat phic tap. Détheo doi duoc kha niang phu
dudng hoa ta phai 1am md hinh mé ta dong chay caa n6 giéng nhu trén thuc té
va theo di trong mot thoi gian dai, diéu nay gay tén kém vé kinh phi va khong
du thoi gian dé 1am nén ta khong tinh dén chi tiéu nay

Két qua xac dinh chi sé BOD dugc dung l1am co sé tinh toan kich thuéc
cac cong trinh xtr 1y, xac dinh hiéu suat xt ly cua mot s qua trinh va danh gia

chat luong nuéc sau khi xir Iy dugce phép d6 thai vao cac ngudn nudc.
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1.3.2 Nguyén tic xac dinh BOD

Mau nudc can phan tich duoc xir Iy so bo va pha lodng véi nhitng luong
khac nhau ctia mot loai nudc lodng gidu oxy hoa tan va chtra cac vi sinh vat hiéu
khi, c6 (rc chét su nitrat hoa.

M3u u ¢ nhiét do 20°C trong thoi gian 5 ngay & chd téi, trong binh day
kin.Xac dinh ndng d6 oxy hoa tan trudc va sau khi u. Tinh khéi lwong oxy tiéu
tén trong mot Iit mau.

1.3.3. Phuong phap iod- winkler [2]

Phuong phap iod 1a phuong phap chuan dé xac dinh oxy hoa tan trong
nudc. Phuong phap nay duoc ding cho moi loai nudc c6 nong do oxy hoa tan tir
0,,2 mg/l dén gap doi nong do oxy bao hoa(khoang 20 mg/l) khi khéng c6 céac
chat can tré. Cac chat hiru co dé bj hoa tan nhu tanin, axit humic, ligin can tro
viéc xac dinh. Cac hop chat luu huynh d& bj oxy héa nhu sunphua, thioure ciing
gay can tré, cac hé hd hap tich cuc thuong can oxy. Khi c6 cac chat nhu vay thi
dung phuong phap dau do dién hoa.

Nong do nitrit dén 15 mg/l khéng gay can tra phép xac dinh vi ching bi
phan huy khi thém natri azid.

Néu c6 céc chat oxy hda hoic chat khi thi can &p dung phuong phap da
cai tién.

Néu ¢6 huyén phu c6 kha ning cb dinh hoic tiéu hao iod thi c¢é thé ding
phuong phap cai tién, nhung tot nhat van 1a dung phuong phap do dau dién hoa.

Nguyén tdc: phan tng cta oxy hoa tan trong mau véi mangan (11)
hydroxit mai sinh(do thém natri hoac kali hydroxit vao mangan (I1) sunphat).
Qué trinh axit hoa va iodua cac hop chat cia mangan c6 héa tri cao hon méi
hinh thanh s€ tao ra moét lugng iod tuong duong.Xac dinh luong iod dugc giai
phéng bang cach chuan do natri sthiosunphat.

Céch tién hanh: Oxy trong nude duoc ¢b dinh ngay sau khi lay mau bang
hon hop chat ¢6 dinh (MnSO,, KI, NaN3), lic ndy oxy hoa tan trong mau s&

phan &ng véi Mn?* tao thanh MnO,. Khi dem mau vé phong thi nghiém, thém
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acid sulfuric hay phosphoric vao mau, lic nay MnO,s& oxy héa |I" thanh
l,.Chuan do 1, tao thanh bing Na,S,05 véi chi thi hd tinh bot. Tinh ra luong
O, c6 trong mau theo cong thuc:

DO (mg/1) = (Vs X N/ Vi ) X 8 X 1.000

Trong do:

V+g: 12 thé tich trung binh dung dich Na,S,05 0,01N (ml) trong cac lan
chuan dé.

N: la nong do duong luong gam ciia dung dich Na,S,05 di st dung.

8: la duong lugng gam cua oxy.

Vi 1a thé tich (ml) mau nudc dem chuan do.

1.000: 1 hé sé chuyén dbi thanh lit.

1.3.4. Phwong phap ding dau do dién hoa [3]

Phgm vi 4p dung: tiéu chuan nay quy dinh phuong phap dién hoa dé xac
dinh oxy hoa tan trong nudc dung mot thiét bi dién héa duoc ngan cach véi mau
nuéc bai mang tham khi.

Tuy vao dau do sir dung, c6 thé do nong do oxy tinh theo miligam trén lit
hoac phan trim bio hoa(% oxy hoa tan) hoic ca hai. Phuong phap nay c6 thé do
dugc oxy trong nude twong ung tir 0% dén 100% murc d6 bdo hoa. Tuy vay, hau
hét may moc cho phép do gia tri cao hon 100%, nghia 14 qua bao hoa.

Phuong phép nay thich hop do tai hién truong, monitoring lién tuc oxy
hoa tan ciling nhu do trong phong thi nghiém. Phuong phap nay cling thich hop
dé do nudc c6 mau nude duc hodc nudc cd chira sat va cac chat cb dinh iod, cac
loai nay c6 thé gy can tré cho phuong phap iod- winkler. Khi va hoi nhu clo,
sunfua dioxit, hydro sunfua, amin, amoniac, cacbon dioxit, brom, iod cé kha
ning khuéch tan qua mang gay can trg viéc xac dinh. Cac chét khac co trong
mau cd thé gay can tré viéc do dong dién hoic pha huy mang, an mon dién cuc.

Cac chat nay bao gém céc dung mdi, dau mé, sunfua, cacbonat va rong tao.
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Phuong phép nay ciing thich hop dé do nuéc tu nhién, nudc thai, nude
man. Khi ding cho nudc man nhu nude bién, nudc cira song, thi can hiéu chinh
do mudi.

Nguyén tic: Nhung dau do chtra mang chon loc, hai dién cuc kim loai va
chat dién giai vao nudc can phan tich(mang thuc té khong tham nudc va cac ion
hoa tan, chi thdm oxy va mot vai chat khi va chat va dung méi).

Do su chénh léch dién thé gitra cac dién cuc gay ra boi tac dong caa dién
ké hodc do dién ap ngoai dat vao, oxy tham qua mang bi khir trén catot trong khi
cac ion kim loai di vao dung dich tai anot.

Dong dién sinh ra ty 18 thuan véi téc o6 chuyén oxy qua mang, qua Iop
chat dién ly va do vay lam ting ap suat riéng phan ctia oxy trong mau & nhiét do
da cho.

Tinh thim cua mang véi cac khi thay doi nhiéu véi nhiét o, can bo chinh
sb doc ¢ cac nhiét do khac nhau. Piéu d6 c6 thé thuc hién duoc bang thuat toan,
vi du, dung db thi thich hop hoic dung chuong trinh may tinh. Phan 16n cac may
hién dai dung bo chinh ty dong nhiét do bang cac linh kién nhay nhiét do trong
mach dién. Tuy nhién, ca&c may cho truc tiép phan trim d6 tan sé& hién thi phan
tram do duoc trir truong hop ¢6 bd phan bd chinh chénh léch &p suit. Nhu vay
s6 doc lién quan truc tiép toi ap suat khong khi chir khdng phai 1a sé thuc &p
suat khi dat trong may khéng trung véi ap suat khdng khi.Két qua do duoc hién
thi trén thiét b do.

Hinh 1Hinh 1.2.Mdy do DO Hinh 2Hinh 1.3.T4 ém BOD model
H1991300 cuza hdang HANNA FOC225cua hang vept
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Hinh 1.4. Céc chai BOD dwot sir dung trong phiong phdp chudn dé va
diéen cuc

Céac dau do DO hién dai nhat cd thé do truc tiép va hién thi lugng DO
theo ngay, rat thuan lgi cho qua trinh theo ddi sy giam DO theo thoi gian.Hé
théng Sensor System 6 véi cac dau do 1a cac sensor dién tur rit thuan tién cho
nguoi st dung theo doi gia tri BOD va nhiét d6 cia dung dich trong qué trinh
hoa sinh. Hé théng s& tu dong doc va hién thi gia tri BOD theo mg/I, gié tri BOD
hién thi tryc tiép tai bat ky thoi gian nio ciing nhu sau mdi chu ki 12 5 ngay theo

tiéu chuan tiéu chuan.

BOD Sensor System 6 BOD Sensor 8ystem 10

Hinh 1.5. Cac sensor dién tu do ty dong luong
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CHUONG 2: THUC NGHIEM

2.1 Dung cu va hoa chat
2.1.1 Dung cu va thiét bi

- Chai BOD chuyén dung, dung tich 350ml, c6 nat nham.

- Tu 4m BOD FOC 225¢6 kha ning duy tri dwgc nhiét do(20+ 2) °C

- Thiét bi suc khi

- M4y do DO Hanna HI98186

- T say

- May khuay tir

- Can ki thuat

- Céc dung cu thi nghiém khéc: binh dinh muc, éng dong, coc thuy tinh,
binh tam giac, buret, pipet, dlia thuy tinh,...
2.1.2 Hoa chat

- Nudc cat

- Kali dihydrophotphat (KH,PO,)

- Dikali hydrophotphat(K,HPOy,)

- Dinatri hydrophotphat heptahydrat (Na,HPO,.7H,0)

- Amoni clorua (NH,CI)

- Magie sulfat heptahydrat (MgSO,. 7H,0)

- Canxi clorua (CaCl,)

- Sat (111) clorua hexahydrat (FeCl;.6H,0)

- D-gluco khan(CgH1,06)

- Acid L-glutamic (CsHgNO,)

- Mangan (Il) sunfat khan (Mn(Il) SO,)

- Acid sunphuric (H,SO,)

- Kali hydroxit (KOH)

- Kali iodua (KI)

- Kali iodat (KI103)

- Natri thiosunphat (Na,S,05)

- H6 tinh bat.
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2.2. Chuan bj nwéc pha lodng ciy vi sinh vat

2.2.1 Nuoc

Nudc khong duoc chira nhiéu hon 0,01 mg/l dong, khong chua clo hoic
cloramin.

2.2.2. Nwéc cay

- Nudc thai d6 thi c6 COD t6i da 13 300mg/l hoac TOC(cacbon hitu co
tong s6) téi da 1a 100mg/l, 1ay tir cdng chinh hoic cong cia mot khu dan cu
khong bi 6 nhiém dang ké do cong nghiép s& dugc gan va loc tho.

- Nudc song hoac ho ¢6 chira nudc thai do thi.

- Nudc thai da xir Iy cua nha may sir Iy nudce thai duoc dé lang.

- Nudc lay & cudi dong thai chinh loai nudc can phan tich hodc nude chira
vi sinh vat thich hop cho nudc can phan tich va dugc nubi cdy trong phong thi
nghiém.

- Nguyén liéu nudi cay c6 béan sin trén thi truong.

2.2.3. Dung dich muadi

Bao quan trong cac binh thuy tinh, trong chd téi. Cac dung dich sau bén
trong 6 thang. Can dugc loai bo ngay khi ¢d dau hiéu két taa hoac vi sinh vat
phat trién.

2.2.3.1 Dung dich dém photphat, pH= 7,2

Hoa tan 8.5g kali dihydropotphat, 21,75g dikali hydrophotphat,33,4g
dinatri hydrophotphat heptahydrat va 1,7g amoni clorua trong khoang 500ml
nudc cat, pha loang dén 1000ml va lac déu.

Néu pH cua dung dich dém 1a 7,2 thi khéng can diéu chinh

2.2.3.2 Dung dich magie sulfat hetahydrat, p= 22,5 g/l

Hoa tan 22,5 g magie sulfat hepahydrat trong nuwdc. Pha lodng thanh
1000ml va lc déu.

2.2.3.3 Dung dich canxi clorua, p = 27,5 g/l

Hoa tan 27,5 g canxi clorua khan véi nudc. Pha lodng thanh 1000ml va
lic déu.

2.2.3.4 Dung dich sat (I1I) clorua hexahydrat, p = 0,25 g/l
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Hoa tan 0,259 sit (II) clorua haxahydrat trong nudc, pha lodng thanh
1000ml va lac déu.

2.2.4 Nwoc pha loang

Thém 3ml mdi dung dich mudi & trén vao 500ml nuéc. Pha lodng thanh
3000ml va lic déu. Giit & nhiét d6 20°C + 2°C cho dung dich vira diéu ché va
gitr & nhiét &6 nay suc khi it nhat trong 1h bang may suc khi dit trong ta u.

Giir dung dich nay khong bi nhiém ban, dic biét nhiém ban céc chat hiu
co, kim loai, chat oxy hoa hoic chat khi, dam bao néng d6 oxy hoa tan it nhat 13
8 mg/l.

Pé tranh cho nudc quéa bdo hoa oxy: ma nap binh chia trong 1h trude khi
su dung.

Dung dich dugc giit trong 24h tinh tir lic chuan bi, phan con lai caa dung
dich sau thoi gian d6 phai db bo.

2.2.5 Nwéc pha lodng cdy vi sinh vt

Thém 40 ml nudc cay(nuéc séng hd chira nude thai do thi) vao nudc pha
lo&ng trén. Giir nuéc pha lodng cdy vi sinh vat & 20°C. Chuan bi nudc nay ngay
trudce khi ding va do bo phan du vao cudi ngay lam viéc.

Nong do khdi lugng caa oxy bi tiéu thu qua 5 ngay & 20°C cua nudéc pha
lodng vi sinh vat chinh 12 gié tri trang va khong dugc vuot qua 1,5 mg/I.
2.3. Chuan bi dung dich dung trong phuong phap iod-winkler 2]

2.3.1 Dung dich acid sunphuric 1:1

Thém can than 100ml acid sunphuric dic (p= 1,84g/ml) vao 100ml nudc
cat, khudy lién tyc.

2.3.2 Dung dich acid sunphuric 2N

Pha 7,65ml acid sunphuric dic (p= 1,84g/ml) vao 50ml nuéc cat, pha
lodng dén 100ml va lic déu.

2.2.3 Thuéc thé kiém iodua

Hoa tan 50g kali hydroxit va 30g kali iodua trong khoang 50ml nudc. Pha
lodng dén 100ml.Giit dung dich trong binh thay tinh nau, day kin.
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2.3.4 Mangan (11) sunfat khan
Hoa tan 34g mangan (II) sunfat khan trong nudc. Pha lodng dén 100ml.
2.3.5 Kali iodat
Say kho vai gam kali iodat & 180°C. Can 3,567 + 0,003 g va hoa tan trong
nuéc. Pha loang d¢én 1000ml. HGt 100ml va pha lodng bang nudc dén 1000 ml
trong binh dinh muc.
2.3.6 Natri thiosunphat
Chuan bi: Hoa tan 2,5g natri thiosunphat ngdm 5 nuéc trong nudc moi
dun s6i dé nguoi. Thém 0,4 g natri hydroxit va pha loang dén 1000ml.
Chuan hoéa:Hoa tan trong binh nén khoang 0,5 g kali iodua véi 100ml
nudc, thém 5ml dung dich acid sunphuric 2N
Lic déu va thém 20,00ml dung dich tiéu chuan kali iodat. Pha lodng dén
khoang 200ml va chuan d6 ngay iod méi duoc giai phong bang dung dich natri
thiosunphat, gan cudi chuan d6 thém dung dich chi thi( ho tinh bot) khi dung
dich c6 mau vang rom va tiép tuc chuan d6 dén mat mau hoan toan.
Nong do C, thé hién bang milimol trén lit duoc tinh bang cong thuc:
C =(6.20.1,66)/ V
Trong d6 V 1a thé tich dung dich natri thiosunphat di dung dé
chuan do, tinh bang mililit.Viéc chuan héa dung dich nay can lam hang ngay.
2.3.7 Hé tinh bat
Hoa tan 1g hd tinh bot trong 100ml nudc méi dun soi
2.4 Lay mau
L4y mau t6 hop theo khong gian dé lay gia trj trung binh theo phuong
ngang, mdi holay 3 diém cac diém nay dic trung cho trang thai trung binh cua
ho, vi tri 1ay mau cach 0,5m so voi mit nudc.
Ki hiéu lan luot tai :
-Hb Phuong Luu: PL;. PL,. PL,
-HS AnBién:  ABi, AB,, AB;
-H6 Tam Bac:  TBy, TB,, TB;
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- Ho Sen: HS,, HS,, HS;
-HO Tién Nga: TNy, TN, TN
- Ho Cét Bi: CB,, CB,, CB;

Nap day chai dung mau dén tran, can chl y tranh bat cu thay doi nao vé
ndng d6 oxy hoa tan.Sau khi 1ay mau mang ngay vé phong thi nghiém dé phan tich.
2.5 Tién hanh do BOD

2.5.1 Xt Iy s0' b

Trung hoa mau: Néu pH cia mau sau khi pha lodng khéng nam trong
khoang 6 dén 8 thi ding dung dich NaOH hoic HCI dé trung hoa mau. Khi
trung hoa khdng can quan tam téi két taa tao thanh.

Pong nhat mau: Khi mau chia cac hat 16n thi dong nhat mau bang céc
may tron trong phong thi nghiém.

Néu mau chira tao can phai loc dé tranh két qua cao khong binh thuong.
Kich thudc 16 cau cai loc 1,6um la phu hop.

2.5.2. Chen hé sé pha loang

Can ctr vao bang do pha lodng dién hinh dé xac dinh BOD (dya vao kinh
nghiém ctia ngudi phan tich)

Bang 1.4: Po pha loiing dién hinh dé xac dinh BOD

BOD du doan Hé s6 pha lodng® Mau nu6c”
Mg/l O,

3-6 Gital,1va?2 R
4-12 2 R,E
10-30 5 R,E
20-60 10 E

40-120 20 S
100-300 50 S,C
200-600 100 S,C
400-1200 200 1,C
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1000-3000 500 |
2000-6000 1000 |
® Thé tich mau di pha lodng/ thé tich phan mau thir

® R: Nudc séng
E: Nuéc cong d6 thi da dugc xir Iy sinh hoc
S: Nudc cong d6 thi duge 1am trnog hodc nudc thai cdng nghiém bi 6
nhiém nhe

C: Nudc cong db thi(chwa qua xir 1)

I: Nuéc thai cong nghiém bi 6 nhiém ning

2.5.3 Chudn bj dung dich thz

Pé mau(hoiac mau di xtr 1y so bd) & nhiét d6 khoang 20°C + 2°C, nap
khoang ntra binh va lac dé tranh qua b&o hoa oxy.

Lay mot thé tich phan mau thir (hoic mau da xtr Iy so bd) cho vao binh
pha lodng. Véi hé s6 pha loang da lwa chon & trén thém dung dich pha lodng cay
vi sinh vat vao binh pha lodng

Luong oxy tiéu thu phai it nhat 12 2mg/l va nong d6 oxy sau khi u phai it
nhat 14 2mg/l.

2.5.4. Tién hanh do

a. Po oxy hoa tan ding phwong phdp chudn dg iod

Ctr mdi 1an pha lodng nap day 2 vao 2 binh 1, dé cho dung dich tran nhe.
Trong qué trinh nap phai cha ¥ tranh 1am thay d6i luong oxy cua dung dich.

Pé cho cac bot khi bam trong thanh binh thoat ra hét. Pay nat binh, can
than dé tranh bot khi bi tac lai

Chia cac binh thanh 2 loat, mdi loat gdm mét binh tuong Gng Véi tirng
nong do pha lodng va c6 mét binh 1a dung dich trang, danh s6 thu ty

Pit loat binh thir nhat chira dung dich thir d3 pha lodng vao trong tu @
trong 5 ngay + 4h

Tai diém “khong”, do nong d6 oxy hoa tan trong loat binh hai chira dung

dich thir d@ pha lodng bang phuong phap iod- winkler:
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Thém 1ml dung dich mangan (11) sunphat va 2ml dung dich thuéc thu
kiém. Thém thudc thir & dudi bé mat nudc cia mau bang cach dung pipet 6 miii
nhon, khi m& nép can can than dé tranh khdng khi lot vao.Lat nguoc binh vai lan
dé tron déu mau, dam bao mau 1a dong thé.

Dé két taa ling xudéng khoang mot phan ba binh roi thém tur tr 1,5 ml
dung dich acid sunphuric 1:1, day nip binh va lic cho két tua tan hét va iod
duoc phan b déu trong dung dich. Lic nay dung dich ¢ mau vang cam

Lay 100ml dung dich trén vao binh nén. Chuan d6 bang dung dich natri
thiosunphat. Dung hé tinh bot 1am chi thi, thém vao IGc gan cudi chuan do khi
dung dich c6 mau vang rom. Chuan d6 t6i khi mau xanh caa dung dich mét hoan
toan.

Két qua duoc tinh theo cdng thirc:

M,Vocf,/4V (1)
Trong do:

- M,1a khéi luong phan tir ciia oxy (M, =32)

- V1 1a thé tich ciia miu thtr odc phan nudc trong tinh bang mililit

-V, 1a thé tich cta dung dich natrithiosunphat dung dé chuan d6 toan bo
mau hozc phan nudc trong, tinh bang mililit

- ¢ 12 ndng @6 dung dung dich natrithiosunphat, tinh bang mililit

-f=Vo/ Vo-V’

+ V, 1 dung dich binh, tinh bang mililit
+ V 1a tong thé tich cua dung dich mangan (1) sunphat va thudc
th kiém.

Sau khi u 5 ngay, xac dinh néng do oxy hoa tan trong timg binh da dwgc
danh sé thi tu twong Gmgtheo phuong phap iod- winkler di néu ¢ trén.

b. Po oxy hoa tan ding phwong phdp dau do dién cuc

Ctr mdi do pha lodng nap day vao mét binh u dé cho dung dich tran nhe,

trong qua trinh nap phai cha ¥ tranh lam thay d6i ham luong oxy cua dung dich.
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Dé cho cac bot khi trong thanh binh thoat ra hét bang cach dat vao trong
binh & con tir rdi dit trén may khudy tir dé khudy nhe.

Dit dau do dién cuc vao binh 1t khoang 2-3 phut dé con tir khudy nhe.

Nhan nit CAL, Menu hiéu chuén s& dugc hién thi

Nhan DO dé chon hiéu chuan DO man hinh hiéu chuan DO s& dugc hién
thi céc tiéu chuan, nhan vao MODE dé thay ddi don vi do néu chua 1a mg/l

Biéu tuong dong ho cat s& duogc hién thi trén man hinh cho dén khi viéc
doc trd nén 6n dinh

Nhan CFM dé x4c dinh néng d6 oxy hoa tan trong nudc, két thuc viéc
hiéu chuan

Lam tuong tu véi cac binh u con lai.

Day nut binh can than, tranh bot khi bi tic lai

bat cac binh chtra dung dich thir da pha loang vao tu 1 trong 5 ngay

Sau khi 1, xac dinh néng d6 oxy hoa tan trong mdi binh bing phuong
phap do dau dién cuc da néu o trén.
2.6 Phép thir kiém tra va phép thir tring

2.6.1 Phép tha kiém tra

S4y mot it D- gluco khan va mét it L-acid glutamic ¢ nhién do (105+5)°C
trong 1h. Can méi thir (150+1)1 mg, hoa tan trong nudc va pha thanh 1000ml va
lic déu. chuan bi dung dich nay ngay trudc khi phan tich va d6 bo phan con lai
vao cudi ngay,

Lay 20,00ml dung dich kiém tra trén vao binh pha lodng thanh 1000ml
vé6i nuéc pha lodng cdy vi sinh vat va tién hanh cac phép do nhu ¢ 2.5.4

Gia tri BOD thu duoc phai nam trong khoang (210+40) mg/I oxy.

2.6.2 Phép thae tring

Tién hanh phép thir tring dong thoi voi viéc xac dinh mau thyc. Mau
trang 1a mau chi c6 nuéc pha lodng cay vi sinh vat.

Gia trj cua phép thir trang khong vuot quéa 1,5 mg/l.
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2.7 Tinh toan két qua

BOD dugc tinh toan cho &c dung dich thtr, khi cac diéu kién sau thoa
man: (p1/3)<(p1-p2)<2p2/3

Nhu cau xoy héa sinh héa BODs duoc tinh theo cong thuc :

BOD = [(p1— p2) = (Vi - Vsam/ V.(p3 - pa)] - (Vi Viam) (2)

Trong do:

p1: Nong d6 oxy hoa tan caa mot trong cac dung dich thir ¢ diém “khong”,
tinh bang miligam trén lit.

p,: Nong do oxy hoa tan cua chinh dung dich thir sau 5 ngay, tinh bang
miligam trén lit.

p3. Nong do oxy hoa tan caa dung dich miu trang & diém “khoéng”, tinh
bang miligam trén lit

ps: NOong dd oxy hoa cua dung dich miu tring sau 5 ngay, tinh bang
miligam trén lit.

Vam: thé tich caa mau dung dé chuan bi dung dich tht, tinh bang milili.

V, : tong thé tich caa dung dich thir, tinh bang mililit.
2.8. Cac diéu yéu t6 anh hwéng téi két qua do BOD

2.8.1. Cdc diéu Kién anh hweng téi két qud phan tich

- Céac chat doc hai dbi véi vi sinh vat.

- pH va diéu kién tham thau thich hop.

- Chat dinh dudng.

- Nhiét do

- Vi sinh vt dugc bd sung trong phan tich BOD.

2.8.2. idu kién théa man qué trinh pha loAng médu nudc d@é xdc dinh BOD

- Nuéc khdng chua tao va vi khuan, tét nhat 1a dung nuéce cat,

- pH nudc khoang 6,5-8,5.

- biéu kién tham thau thich hop duoc duy tri bang KsPO, va NasPO,.

- Nudc pha lodng phai ddng nhat khdng chta nito.

- Nudc pha lodng phai dugc suc khi cho dén khi bdo hoa oxy.
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CHUONG 3: KET QUA VA THAO LUAN

Trén dia ban Thanh phé Hai Phong c6 hon 10 hd 1én, nho clng véi hé
thdng kénh, muong, cic hd va kénh muong khong chi hién chirc ning diéu hoa
tiéu thoat nude khi c6 mua bao va nudc thity triéu ma con tao canh quan dep cho
d6 thi Hai Phong. Tuy nhién do hé thong thoat nudc caa thanh phd chung ca
thoat nudc mua va nudc thai, nén tly theo muic do, cac hd déu c6 nude thai tran
vao, anh huong chat lwong nudc hd. Hién nay mot s6 hd diéu hoa da duoc cai
tao, con lai mot s6 hd vin dang & trong tinh trang & nhiém khéa nang nhu ho Tién
Nga, nudc cua hd ¢ mau den va béc mui khé chiu. Trong khudn kho dé tai
khoa luan, chiing toi da xac dinh BOD caa mot sb hd diéu hoa sau:
3.1. Két qua xac dinh gia tri BOD tai ho diéu hoa Phwong Luu

Ho6 Phuong Luu thude phuong Pong Hai 1, quan Hai An, Thanh phd Hai
Phongco dién tich khoang 220.000 mét vudng. B¢ séu trung binh ven bo 1,8m,
noi sau nhét ¢ giira hd 1a 3m.Do méi dugc xay dung nén chat luong nudc caa hd

con kha tot.

e

& jl
74

S

Hinh 3.1.V; tri cia hé diéu hoa Phwong Luu
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Hinh 3.2.Mét sé hinh anh cia hé diéu héa Phwong Lieu

thé hién trén bang 3.1.
Bang 3.1. Xac dinh thong s6 BOD ciia hé Phwong Luu

Két qua xac di nh gia tri BOD cla hd diéu hoa Phwong Luu duoc

Mau 1. Giatri 2. Giatri BOD 3. Giatri BOD
BOD xéc dinh bang xac dinh bang
theo phuong | may do DO dé ban Sensor dién tir tw dong
phap Winkler (mg/l)

(mg/l)

PL1 11.51 12.1 10.8

PL2 10.92 11.6 10.4

PL3 11.33 12.2 10.7

TB 11.25 11.97 10.64
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12.5
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11.5
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10.5
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9.5 | |
PP Winkler May do DO Sensor dién t&

Két qua xac dinh DOB

D6 thi 3.1Két qud xdc dinh BODS5 hé diéu hoa Phurong Liru
3.2. Két qua xac dinh gia tri BOD tai ho diéu hoa Phwong Luu

Ho An Bién thudc quan 1y phuong An Bién, quan L& Chan. Thanh phé
Hai Phong.Cd dién tich khoang 170.000 m?, d¢ sau trung binh khoang 3m.Dau
thé ki 20, dan chai thon Pa Cu, nay 1a phuong An Pa, va lang Pong Khé ¢ thé
dong thuyén dé dang tir hd An Bién ra séng Cam, séng Lach Tray. H6 An Bién
la ho 16n nhat trong thanh phd, gitr vi tri quan trong vé canh quan, moi sinh va
kinh té. Quanh ho c6 céc cong trinh kién tric c6 nhu: Chua An Pa, Miéu An D3,
déu ¢ ven hd, Chua Pong Khé, Pinh Bic, Nha tho Nam Phap,... va cac cong
trinh van hoa dugc xay dyng nhu: Cung Vin hoa Thé thao Thanh Nién, Cung
Vin hoa Lao dong Hiru nghi Viét- Tiép, Cung van hoa thiéu nhi, Pai tuong

niém anh hung liét si, Cong vién An Bién,...
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S
Ha An Bign - HE Dao B3

Thanh Son HP

Hinh 3.4. M4t sé hinh dnh cua ho diéu hda An Bién
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Két qua xac dinh gia tri BOD ctia ho diéu hoa An Bién duoc thé hién trén
bang 3.2 va do thi 3.2. ] .
Bang 3.2.Xac dinh théng so BOD cia ho An Bién

Mau 1. Gia tri 2. Giatri BOD 3.Giatri BOD
BOD xac di nh bang xac di nh bang
theo may do DO dé ban Sensor dién tl tw
phwong phap (mg/1) dong
Winkler (mg/1)
AB1 13.26 14.21 12.38
AB2 12.88 13.63 12.04
AB3 14.01 14.66 13.27
TB 13.38 14.17 12.56
14,5
14,17

14

135 12’22

mg/|

13

12,56

12,5

12

11,5 |

PP winkler May do DO Sensor dién cyc

KET QUA XAC DINH BOD

Do thi 3.2 Két qua xdc dinh BOD5 hé diéu hda An Bién
3.3. H6 Tam Bac
H6 Tam Bac: Thudc quan Hong Bang va quan Lé Chan, thanh phd Hai
Phong co dién tich khoang 50.000 mét vudng, d6 sau trung binh 3m.
H6 Tam Bac thudc dia phan xa An Bién cii, nay thudc dai trung tdm cong
vién thanh phd. Nam 1885, Phap mo rong, nan thang lach Liém Khé ciia x3 An

Bién lam thanh kénh vanh dai. Nam 1925, lép kénh, chi dé lai mot doan ngén o
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nga ba Tam Ky, goi 1a vung Bonnan #n thong sang séng Lip. Hd mang tén Tam
Bac ké chua that chinh xac vi séng Tam Bac chinh 4m 13 song Tram Bac, chi 13
song & gan ké song Lap trude day, von 1a con ngdi Liém Khé duoc cai tao thanh
song dao. Nam 1895, dugc cai tao 10n, dap dap ngin voi song Tam Bac dé thong
duong Tran Nguyén Han v6i duong Quang Trung. Do d6, ho bi thu hep chi con

lai nhu hién nay.

Hinh 3.5. Vi tri cua hé diéu hda Tam Bac
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= N
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B ML

Hinh 3.6. hinh dnh cza ho diéu hda Tam Bac
Két qua xac dinh gié tri BOD cua ho diéu hda Tam Bac duoc thé hién trén
bang 3.3 va do thi 3.3.
Bang 3.3.Xac dinh thong s6 BOD ciia hé Tam Bac

Mau 1. Giatri 2. Gia tri BOD 3.Giatri BOD
BOD xac dinh bang xac dinh bang
theo phuong | may do DO dé ban Sensor dién tir tu
phap Winkler (mg/l) dong

(mg/I)

TB1 7.35 8.03 6.47

TB2 7.21 7.68 6.38

TB3 6.99 7.27 6.19

B 7.18 7.66 6.35
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9
3 7,66
7 -
6 -
- 5 -
-
=15}
E 4
3 -
2 -
1 -
0 -
PP winkler May do DO Sensor dién cyc
KET QUA XAC BINH BOD
Do thi 3.3 Két qud xdc dinh BODs hé diéu hoa Tam Bac
3.4. Hb Sen

HO Sen: Thudc phuong Hang Kénh, quan L& Chan, thanh phd Hai

Phong.Dién tich ho x4p xi 20.000 mét vudng. Do sau trung binh 2,5m.

HO vén kha rong nhung sau 1975, da bi lép mot phén.Tru('fc kia, ho tha

toan sen hong, nén goi la H6 Sen. HO Sen ¢ trung tdm quan L& Chan, doi dién

v6i Quan Uy, Uy ban nhan dan, Nha Vin hoa quan Lé Chan. Xung quanh Ho

Sen dugc cai tao sach dep phong quang, c6 nhirng nha hang am thuc thi vi bén

duong dao cta hd. HO giap v6i cac phd Nguyén Cong Trixr, phd Cho Con, phd

Ho Sen va ngd Han Lam. C6 mot diém tha vi 13 sau mdi con mua nguoi ta hay

tap trung rat dong ¢ hd Sen d€ vét mot loai sinh vat tén 1a "Thuy tran" vé nudi ca

canh.
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Hinh 3.8. Mét sé hinh dnh cia Ho Sen
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_ Két qua xac dinh gié tri BOD ctia hd Ho Sen dugc thé hién trén bang 3.4
va do thi 3.4. ] ]
Bang 3.4.Xac dinh théng so BOD cia ho Sen

Mau 1. Gia tri 2. Gid trj BOD 3. Gia trj BOD
BOD xac dinh bang xac dinh bang
theo phuong | may do DO dé ban Sensor dién tir tu dong
phap Winkler (mg/l)
(mg/l)
HS1 12.17 12.25 11.41
HS2 12.78 13.03 11.84
HS3 13.11 13.56 12.67
B 12.69 12.95 11.97
13,2
13 12,85

12,8

12,69

12,6

12,4

mg/|

12,2

1 11,97

11,8

11,6

11,4 |

PP winkler May do DO Sensor dién curc

KET QUA XAC BINH BOD

D6 thi 3.4Két qud xdce dinh BODS5 hé diéu hda Ho Sen
3.5. Ho Tién Nga
Ho Tién Nga nam giap ranh giita 3 phuong May To, Gia Vién va Lac
Vién cta quan Ngb Quyén.Quanh khu vuc hd Tién Nga c¢d khoang 300 h¢ dan
sinh séng.H6 méi dugc cai tao va dua vao sir dung tir nam 2005
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» , : _E'} s \f—"’._‘__.,,:x..wv .'.‘
Hinh 3.9. V; tri cua hé diéu hoa Tién Nga
_ Két qua xac dinh gié tri BOD ctia hd Ho Sen dugc the hién trén bang 3.5
va do thi 3.5. ] ]
Bang 3.5Xac dinh thong so BOD ctia ho Tién Nga

Mau 1. Gia tri 2. Gia tri B‘OD 3. Gia tri B‘OD
BOD xac di nh bang xac di nh bang
theo may do DO dé ban Sensor dién t tw
phuong phap (mg/1) dong
Winkler (mg/1)
TN1 14.17 15.23 13.68
TN2 14.66 15.52 13.96
TN3 14.32 15.37 13.82
TB 14.38 15.37 13.82

15

14,5

mg/l

14

13,5

13

PP winkler May do DO Sensor dién cuwc

KET QUA XAC BINH BOD

Do thi 3.5 Két qua xac dinh BODs hé diéu hoa Tién Nga
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3.6. H6 Cat Bi
- Vi tri dia Ii: thudgc phuong Cét Bi, quan Hai An, thanh phd Hai

Phong.H6 méi duoc cai tao va dua vao st dung tir ndm 2008

Hinh 3.10. V; tri cia ho diéu hda Cat Bi

Bang 3.6.X4c dinh thong s6 BOD ciaa hé Cat Bi

Mau 1. Giatri 2. Giatri BQD 3. Giatr BQD
BOD xac dinh bang xac dinh bang
theo phuong | may do DO dé ban | Sensor dién tir tu dong
phap Winkler (mg/l)

(mg/l)

CB1 11.57 12.14 11.08

CB2 11.02 11.67 10.76

CB3 11.65 12.34 11.35

B 11.41 15.05 11.06
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16 15,05

14

12 11,41

11,06

mg/|
[#a]
|

PP winkler May do DO Sensor dién cyc

KET QUA XAC DINH BOD

Do thi 3.6 Két qud xdc dinh BOD5 hé diéu hoa Cét Bi

Sinh vién: Pham Thi Bich Hoa 36
MSV: 1353010025



Khoa luan tot nghiép Truong PHDL Hai Phong

3.3 Bién phap khic phuc chi s6 BOD vuogt mic cho phép

Tai cac hd diéu hoa, chi sé BOD vuogt mirc cho phép khong qué nhiéu co thé
khic phuc duoc bang bién phéap sinh hoc. Nudi béo tay 13 bién phap don gian,
hiéu qué va ré tién nhat.

Cay beo tay moc cao khoang 30 cm v61 dang 14 hinh tron, mau xanh luc,
lang va nhan mit. L4 cudn vao nhau nhu nhiing canh hoa. Cuéng 14 né phinh ra
nhu bong bong xbp rudt gitip cdy béo ndi trén mit nude. Ba 14 dai giéng nhu ba
canh. R& béo tréng nhu 16ng vil sic den budng ru xudng nudc, dai dén 1m.Sang
he cay beéo no hoa sdc tim nhat, diém chim mau lam, canh hoa trén c6 1 d6t
vang. C6 6 nhuy gdm 3 dai 3 ngin. Do hoa dung thang dwa hoa vuon cao 1én
khoi tim la.

Cay béo tay sinh san rat nhanh nén dé lam nghén ao hd, kinh rach. Mot
cay me c6 thé dé cdy con, ting s6 gap d6i mdi 2 tuan.

Béo tay c6 thé ldy & song vé dé nudi cay trong cac hd diéu hoa. Néu biét
xu |y tot chiing c6 thé dem lai nhung loi ich khéng chi vé méi trudng ma con vé
tham mi va kinh t€.Thiét ké cac 6 chua béo gitra ho, bd tri thanh cac hinh hoa
van dé vira ¢d tinh tham my, vira xt Iy dugc mai hdi do tac dung caa béo, tao su

thong thoang cho mat ho.

Hinh 3.11. Hinh dnh nudi béo tay trong hé diéu hoa
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Viéc thay loai béo thuong bang loai béo luc binh (Eichhorina crassipes)
1a loai thuy sinh c6 kha nang hap thu manh céc chat dinh dudng, phan giai va
ddng hoa cac chat ban trong méi truong nudc nhd vi sinh vt bam trén than va
ré caa chung.

Nhan xét:Sy sai khac nhau trong hai phuong phap xac dinh néng d6 oxy

hoa tan iod-winkler va do dau dién cuc.

No§i dung so

sanh

Phuong phap iod-winkler

Phuong phéap do dau dién cuc

Gidi han
nong do oxy

hoa tan

0,2 mg/l dén gap doi nong
do oxy bao hoa (khoang 20
mg/l)

Tir Omg/1 dén qua bio hoa

Thanh phan
trong mau
nudc huong
t6i két qua

phép do

- Cé4c chat hiru co d€ bi hoa
tan nhu tanin, axit humic,
ligin can tré viéc xac dinh.

- Céc hop chat luu huynh
dé bi oxy héa nhu sunphua,
thioure ciling gy can trd,
cac hé ho hép tich cuc

thudng can oxy

- Khi va hoi nhu clo, sunfua
dioxit, hydro sunfua, amin,
amoniac, cacbon dioxit, brom,
iod ¢6 kha ning khuéch tan
qua mang gay can trd vi¢c xac
dinh.

- Cac chat c6 thé gay can tro
vigc do dong dién hodc pha
hily mang, an mon dién cuc:
dung moi, ddu md, sunfua,

cacbonat va rong tdo.

Quy  trinh

thuc hién

Gom nhiéu budc, thao tac
phtc tap, doi héi sy chinh
xac, can than cia nguoi
phan tich, yéu cdu nghiém

ngat

Thao tac don gian, quy trinh
ngan gon, doi hoi su chinh
xéc, can than cia ngudi phan

tich
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Cac sai sot
c6 thé mic

phai

- Thao tac chuan d6 qué
nhanh c6 thé lay du lugng
natri thiosufat, khién két
qua do DO tang lén

- Thao tac chuan d6 cham
khién luong iod duoc tao
thanh thang hoa, tiéu tén it
hoa chat chuan do, két qua

do DO giam xudng

- Pay nut binh khong khit,
oxy khi quyén x4m nhap vao
1am thay doi két qua do.

- Trong qua trinh nhung dau
do dién cuc vao binh 0 van dé
bot khi sot lai, khi quay lic
bang con tir khién bot khi x4o
tron, va dap vao mang dién
cuc, anh huong toi tudi tho

thiét bi
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KET LUAN
Sau thoi gian khao sat va phan tich chi sé6 BODs theo phuong phép pha
lodng nudc cay vi sinh vat va do oxy hoa tan bang 2 phuwong phap: Iod-winkler,
do bang may do DO va do BOD bang sensour dién cuc,vaso sanh vai cac TCVN
vé chat lugng nudc mit ta cd thé rit ra két luan:

- Ho6 Phuong Luu: cic gia tri BODs trung binh déu 16n hon 10, dugc
danh gia rat 6 nhiém. Nudc khong thé sir dung cho viée cip nudc sinh
hoat, phtt hop véi cac muc dich yéu cau chat lugng nudce thap

- Hb An Bién: céc gia tri BODs trung binh déu 16n hon 12.5, duoc dénh
gia rat 6 nhiém. Nudc khong thé sir dung cho viée cap nuée sinh hoat,
pht hop véi cac muc dich yéu cau chét luong nude thap

- Hb Tam Bac: cic gia tri BODs trung binh nam trong khoang 6-9, dugc
danh gia hoi 6 nhiém. Nudc c6 thé su dung dé cung cip nudc sinh hoat
nhung phai dung cong nghé xu 1y phu hop

- Hb Sen: cac gia tri BODs trung binh déu 16n hon 11.5, duoc danh gia
rat 6 nhiém. . Nudc khong thé st dung cho viéc cip nude sinh hoat,
pht hop véi cac muc dich yéu cu chét luong nudc thap

- Ho6 Thién Nga: cac gia tri BOD5trung binh déu 16n hon 13.5, dugc
danh gia rat 6 nhiém. Nudc khong thé sir dung cho viéc cap nudc sinh
hoat, pht hop véi cac muc dich yéu cu chét luong nudce thip

- Ho Cat Bi: céac gia tri BODs trung binh déu hon hon 11, dugc dénh gia
rat 6 nhiém.Nu6c khong thé st dung cho viéc cip nude sinh hoat, phu
hop véi cac muc dich yéu cau chét luong nudce thip

Trong céc ho duoc khao sét, chat luong nudc ho diéu hoa Tam Bac ¢6 sy

6 nhidm thap nhat do hd cd su luu thong, thoat nude ra sdng Tam Bac, cac hd

con lai 12 ho kin, chi c¢6 nudc tir cac hé thong thoat nude do thi chay vao.
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TAI LIEU THAM KHAO

1. Chdt lwong mede- Xdc dinh nhu cdu oxy héa sinh hoc sau n ngay(BODs)-
Phwong phdp pha lodng va cdy: TCVN 6001-1: 2008/BTNMT.

2. Chat luong nuée- Xdc dinh oxy hoa tan bang phwong phdp iod:TCVN
7324:2004/BTNMT.

3. Chat luong nuée- Xdc dinh oxy hoa tan bang phwong phdp do dau dién
cuc: TCVN 7325:2004/BTNMT.

4. Chdt lwong nwée mdt - QCVN 08:2008/BTNMT.

5. Sdch huéng dan sir dung Mdy do DO HI991300 ciia hang HANNA

6. PGS.TS. Nguyén Thi Kim Thai, Quy trinh quan trdc va phén tich chait

liwong méi trwong, Nha xuat ban xdy dung
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