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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong

MO DAU

Tai nguyén nudc 1a thanh phan chi yéu cua mdi trudng song, quyét
dinh su thanh cong trong céc chién lugc, quy hoach, ké hoach phat trién kinh
té - xd hoi, bao dam qudc phong, an ninh qubc gia. Hién nay ngudn tai
nguyén thién nhién quy hiém va quan trong nay dang phai d6i mat voi nguy
co 6 nhiém va can kiét. Nhu cdu phat trién kinh té nhanh véi muc tiéu loi
nhuan cao, con ngudi di cd tinh bo qua cac tic dong dén moi trudng mot
cach truc tiép hodc gian tiép. Nguy co thiéu nudc, dic biét 1a nude ngot va
nudce sach 13 mot hiém hoa 16n di véi su ton vong clia con ngudi ciing nhu
toan bo sy sdng trén trai dat. Do d6 con ngudi can phai nhanh chong co cac
bién phap bao vé va st dung hop 1y ngudn tai nguyén nudc.

Thong qua viéc tim hiéu thyc té, ldy miu phan tich va tham khao
nhitng két qua nghién cau vé hé thong song Pa Do thanh phé Hai Phong lién
quan dén chét luong nudc song, qua do dua ra cac két qua chinh xé&c vé tinh
hinh va nhitng nguyén nhan chinh anh huong dén chat luong nudc, va du bao
tinh trang 6 nhiém cua séng Da Do do cac hoat dong kinh té x& hoi caa thanh
phd Hai Phong trong cac diéu kién phat trién sir dung nude trén song Pa Do.
Tir d6 d& xuat cac bién phép cai thién 6 nhidm va bao vé ngudn nuéc phi hop
cho hé thdng nuée song Pa Do thudce thanh phd Hai Phong.

Phan tich chi tiéu tong chat ran lo lung TSS, BODs, COD, d6 cing cta nudc
song Pa Do dé danh gia so bo chat lugng nude song Pa Do. Thong qua do

dua ra 1 s giai phap nham giam thiéu & nhiém.,

Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Truong PHDL Hai Phong
CHUONG 1: TONG QUAN

1.1. Tong quan vé khu vure khio sit.

1.1.1. Pic diém ty nhién
Vi tri dia ly

Song Pa Do tiép nude tir song Van Uc tai thon Cau Thuong, xa Quang Hung
(huyén An L3o) d6 vao song Van Uc tai xa Tan Trao (huyén Kién Thuy), dai
48km. Song tua dang thuy long udn luon hinh thét tii gibng nhu thé cua cac
con rong trén cac tAm bia da, cong trinh kién trac c¢d truyén thoi nha Ly (1010
— 1226), chay qua cac xi Bat Trang, Quang Hung, An Tién, Qubc Tuan, Tan
Dan, Tan Vién, Thai Son, Pong Phuong, Tan Phong, Ngii Poan, Thanh Son,
Poan X4, Tan Trao....

Pic diém khi hau.

Thoi tiét Hai phong mang tinh chat can nhiét d6i am am dic trung cua thoi
tiét mién Bac Viét Nam: mua hé nong am, mua nhiéu, mua dong kho va lanh,
c6 4 mua Xuan, Ha, Thu, Pong tuong dbi 1o rét. Nhiét do trung binh vao mua
he 1a khoang 32.5 °C, mua dong la 20.3 °C va nhiét do trung binh nam 1a trén
23.9 °C. Luong mua trung binh nam 1a khoang 1600 — 1800 mm. Do am
trong khong khi trung binh 85 - 86%.

Pic diém Kinh té.

Song Pa Do 1a noi cung cip ngudn nudc sinh hoat cho cac Nha may nudc
sach cua Hai Phong gdm: nha may nudc cau Nguyét, song He; nha may nudc
khu cong nghié¢p Dinh Vii va 35 nha may nudc sach nong thon. Va con 1a noi
cung cap nudc tudi tiéu cho hon 31.000 hécta dat canh tac. Mdi nam, trén 7
triéu m3 nudc cua dong Pa Do phuc vu san xuit cong nghiép va déan sinh cua

thanh phd

Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong

1.2. Céc ngudn giy 6 nhiém song Pa Do

Nudc song ciing chinh 14 ngudn tiép nhin nudc mua va cac loai nude thai vi
vay n6 chiu anh huong tryc tiép ctia moi truong bén ngoai. Mic du cac nha
may xi nghiép trén thuong luu song khong thai truc tiép nude thai xudng song
nhung van duogc thai trong luu vuc. Vi thé, theo cac con dudng khac nhau
chat 6 nhiém van xam nhap duoc vao ngudn nudc song, phan 16n nudc tai
khuc song Da Do chay qua cac quin huyén thudc thanh phd Hai Phong 1a
nudc mua chdy tran, nudc thai sinh hoat, nudc thai cong nong nghip, nudc
thai nudi trong thiy san. ..

Nudc thai sinh hoat

Néu tinh trung binh mdi dau ngudi tiéu dung 100 lit nude cho sinh hoat
hang ngay, Tinh dén thang 12/2011, dan sé Hai Phong 1a 1,907,705 nguoi,
trong d6 dan cu thanh thi chiém 46.1% va dan cu ndng thon chiém 53.9%, la
thanh phd dong dan thtr 3 ¢ Viét Nam. Vay c6 khoang 200,000m3 nuéc thai
sinh hoat d6 vao song Pa Do. Nudc song nguyén thity khong dit kha nang 1am
lodng nudc thai nira vi mic d6 6 nhiém ting qua kha nang diéu tiét tu nhién
cia song (kha niang ti han).. Hé thong song Pa Do nay ciing dang bi lan
chiém boi hon 350 ho dan hai bén bo, va tinh trang nhiém doc nguff)n nuoc s€
xay ra tur day.

Cac thanh phan giy 6 nhidm chinh dic trung ctia nudc thai sinh hoat 13
Amoni, Nitrit, Nitrat, Photphat, BOD... Mt yéu td gay 0 nhiém quan trong
trong nudce thai sinh hoat nira do 1a cac vi sinh vat gay bénh (colifom). Vi sinh
vat gay bénh cho nguoi bao gdm cac nhom chinh 1a virus, vi khuan, nguyén

sinh bao va giun san.

Nudc thai cong nghiép

Hién, trén hé théng song Pa DO co 120 co sd cong nghiép va 50 lang
nghé. Phan 16n cac co s& tiéu thii cong nghiép, cac lang nghé, cac co s& san

xuit nho, hd gia dinh véi thiét bi cong nghé don gidn, mat béng san xuét
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong
nho... hau nhu khong c6 hé thdng xtr 1y nude thai. Nude thai d6 thai truc tiép
ra ngudn tiép nhan gay 6 nhiém ngudn nudc mit nghiém trong.

MOi loai nudc thai cia moéi nganh cong nghiép c6 mot dic tinh riéng, tuy
nhién cac thanh phan chinh cta nudc thai cong nghiép gay 6 nhiém chu yéu
bao gdm: KLN, diu m&, chat hitu co kho phan huy (c6 trong nude thai san
xuat duge pham, ndng duogc...). Cac thanh phan nay rat doc hai ddi véi con

nguoi va moi truong sinh thai.

Nudc thai tir ndng nghiép

Qua trinh san xuat néng nghiép: da s néng dan déu st dung thudc bao vé
thue vat gap ba 1an lidu khuyén cdo. Ngoai ra, ndng dan con sir dung ca céc
loai thubc trir sdu dd bi cAm trén thi truong nhu Aldin, Thiol, Monitor... Da s
ndéng dan khong c6 kho cét gitr, bao quan thude nén thude khi mua vé chua s
dung xong bj vat ngay ra bo rudng, sé con lai duoc gom dé ban phé liéu...
Chét gay 6 nhiém méi trudng nude song Pa Do chinh tir ndng nghiép 1a: phan

bon hoa hoc, thudc bao vé thuc vat...

Cac hoat dong chin nudi gia stc, gia cAm thai phan, nudc tiéu,thic an
thira khong qua xtr Iy dua vao méi trudong giy 6 nhiém ngudn nudc ngam va
nude mat. Trong nudc thai chin nudi chira dén 70-80% céc loai hop chat hitu
co, bao gém xellulose,protein, acid amin, chit béo, hydratecacbon va cac dan
xuat ctia chung trong phan, mau. Hau hét dé phan huy thanh acid amin, acid
béo, CO,, H,0, NH;, H.S...tao mui hoi, anh huong xdu dén méi truong
khong khi, gay bénh ho hap.

Nudc thai tir cic hoat dong v té.

Trén dia ban song Pa Do chay qua ¢ 11 bénh vién 16n nhd, gin 60 tram y té
xa dang xa nudc thai chua qua xir Iy ra song. Nudc thai y té bao gom nudc
thai tir cac phong phau thuat, phong xét nghiém, phong thi nghiém, tir cic nha
vé sinh, khu giit 13, khu rira va ché bién thuc pham... Piém dic thu cia nudc
thai y té 1a c6 kha ning lan truyén rat manh cac vi khuan gay bénh, nhat 13
nude thai duge xa ra tir nhitng bénh vién hay nhitng khoa truyén nhiém, lay

Sinh vién: Nguyén Hoang Long
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nhiém. Nhitng ngudn nudc thai ndy 1 mot trong nhitng nhan té co ban c6 kha
ning gy truyén nhiém qua dudng tiéu hoa va 1am 6 nhiém moi truong. Pic
biét nguy hiém khi nuéc thai bi nhidm cac vi khuan gy bénh cho ngudi va

dong vat qua nguong nudc, qua cac loai rau dugc tudi bang nudce thai.

Danh gid cidc nguon 6 nhiém

Vé tai luong:
Nudc thai sinh hoat va tiéu thu cong nghiép > nudc thai cong nghiép
> nude thai ndng nghiép> nudc thai y té

VEé nong do 6 nhi€ém

Nudc thai y té > nudc thai ndng nghiép > nude thai sinh hoat va tiéu tha

cong nghi€p > nudc thai cong nghi¢p.

Nhu vay, mot cach tong quat c6 thé thiy trong tat ca cac loai ngudn thai
thi nudc thai sinh hoat va tiéu tha cong nghiép 1a nguon thai co mic do 6
nhiém quan trong nhét ca vé luu luong nudc thai ciing nhu tai luong 6 nhiém,

ké dén 1a nudc thai do cong nghiép, nudc thai ndong nghiép, va nudc thai y té.

1.3. Cac thong s6 danh gia chat lwong nuéc.

1.3.1.Céc chi tiéu vat ly

A

Do pH
Gi4 tri pH cua nudce thai c6 mot ¥y nghia quan trong trong qua trinh xtr ly. Gia
tri pH cho phép ta quyét dinh xir 1y nudc theo phuong phap thich hop, hoic
diéu chinh luong hoa chét can thiét trong qua trinh xt Iy nude. Cac cong trinh
xtr Iy nude thai 4p dung cac qua trinh sinh hoc hoat dong ¢ pH niam trong gidi
han ttr 6,5 - 9,0. M6i1 truong thuan loi nhét dé vi khuan phat trién thuong co
pH tir 7 - 8. Cac nhém vi khuan khac nhau c6 giéi han pH hoat dong khéc
nhau. Vi du vi khuén nitrit phét trién thuan loi nhat véi pH tir 4,8 - 8,8, con vi

khuan nitrat voi pH tir 6,5 - 9,3. Vi khuan luu huynh cé thé t6n tai trong moi

Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
truomg ¢6 pH tir 1 - 4. Ngoai ra pH con anh huong dén qua trinh tao bong cin
clia cac bé lang bang cach tao bong cin bang phén nhom.

Nhiét do
Xt 1i nude thai bang phuong phép sinh hoc do quan thé vi sinh vat hoat dong,
moi nhém vi sinh vat s& sinh truéng va phat trién t6t & mién nhiét d6 thich
hop. Nhiét d6 tdi wu cho vi sinh vat metal 1a khoang tir 35-55°C. Duéi 10 do
cac chung nay hoat dong rat kém. V& mua hé véi nhiét d6 cao céac vi sinh vat
hoat dong manh hon do dé qua trinh xr li cling tdt hon. Vé mua dong nhiét do
giam xudng thap, cc vi sinh vat bi (rc ché hoat dong do d6 hiéu qua xtir 1y
thap (78,3%) hon nhiéu so véi mua hé (92,8%). Trong hé thong xt 1y nudce
thai cong sudt 16n c6 thé sir dung khi CH, dé gia nhiét dong nudc thai dau
vao, 1am tang nhiét d6 moi truong vao mua dong 1am hiéu qua xtr 1i s& tbt
hon. Trong khoang nhiét do 40-55°C, hiéu qua xtr li s& cao hon rat nhiéu so
vo1 ¢ nhiét d§ thuong.

Mau siic
Nudc nguyén chat khong c6 mau. Mau sic gdy nén boi cac tap chét trong
nude (thudng 1a do chat hiru co (chat mun hitu co — acid humic)), mot s6 ion
v6 co (sit, crom...), mot s6 loai thity sinh vat...Mau sic mang tinh chit cam
quan va gdy nén an tuong tdm 1y cho ngudi st dung. PO mau thuong duoc so
sanh voi dung dich chuan trong ong Nessler, thuong dung 1a dung dich
K,PtCys + CaCl, (Img K,PtCi¢ trong duong véi 1 don vi chuén mau). Bo
mau ctia mau nudc nghién ctru duge so sanh véi diy dung dich chuén bang
phuong phép tric quang.

Do duc
Nudc tr nhién sach thudng khong chira nhitng chat rin lo limg nén trong sudt
va khong mau. Do duc do cac chat ran lo ling gay ra. Nhiing hat vat chat gay
duc thudng hip phu cac kim loai ning cing cac vi sinh vat gay bénh. Nudc
duc con ngan can qua trinh chiéu sang ciia mit troi xuong day lam giam qua
trinh quang hop va nong do oxy hoa tan trong nudc.

Tong ham lwong chit rin (TS)

Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Céc chat ran trong nudc co thé 1a nhiing chét tan hoic khong tan. Cac chat
ndy bao gdm ca nhimg chit vo co 14n cac chét hitu co. Téng ham luong cac
chat rin (TS: Total Solids) 1a lwong khé tinh bang mg ctia phan con lai sau
khi 1am bay hoi 11it mu nu6c trén ndi cach thuy roi sdy kho & 105°C cho t6i
khi khéi lugng khong ddi (don vi tinh bang mg/1).

Tong ham hrong chit rin lo limg (SS)

Céc chat ran lo limg (cac chat huyén phu) 1a nhiing chat ran khong tan trong
nude. Ham lugng cac chét lo limg (SS: Suspended Solids) 1 lwong kho cua
phan chat rin con lai trén gidy loc soi thuy tinh khi loc 1 lit nuéc mau qua
phéu loc réi sy kho & 105°C cho tdi khi khdi lwong khong d6i. Pon vi tinh 1a
mg/l.

Tong ham hrong chit rin hoa tan (DS)

Céac chat ran hoa tan 1a nhitng chét tan duoc trong nudc, bao gom ca chat vo
co 1an chéat hiru co. Ham lugng cac chat hoa tan (DS: Dissolved Solids) la
luong kho cta phan dung dich qua loc khi loc 1 1it nudc mau qua phéu loc c6
gidy loc soi thiy tinh rdi siy kho & 105°C cho t6i khi khdi luong khong doi.
Don vi tinh 1a mg/l. DS =TS — SS

Tong ham lwong cic chat dé bay hoi (VS)

Pé danh gia ham luong cac chat hitu co ¢d trong miu nude, ngudi ta con s
dung cac khai niém tong ham luong cac chat khong tan dé bay hoi (VSS:
Volatile Suspended Solids), tong ham lugng cic chat hoa tan d& bay hoi
(VDS: Volatile Dissolved Solids). Ham luong cac chat ran lo ling dé bay hoi
VSS 1a lugng mat di khi nung luong chit ran huyén phu (SS) & 550°C cho
dén khi khéi luong khong d6i (thuong duoc qui dinh trong mot khoang thoi
gian nhit dinh). Ham luong céc chét ran hoa tan d& bay hoi VDS 1a luong mat
di khi nung luong chat rin hoa tan (DS) & 550°C cho dén khi khdi luwong
khong d6i (thuong dugc qui dinh trong mot khoang thoi gian nhat dinh)

1.3.2. Cac chi tiéu hoa hoc

D6 kiém toan phﬁn
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Do kiém toan phan (Alkalinity) 14 tong ham lugng cac ion HCO5, CO5”, OH’
c6 trong nude. Do kiém trong nude ty nhién thuong gay nén boi cac mudi cia
acid yéu, dic biét 12 cac mudi carbonat va bicarbonat. P kiém cling co thé
gay nén bdi sy hién dién cua céc ion silicat, borat, phosphat... va mdt s6 acid
hodc bazo hitu co trong nude, nhung ham luong cua nhitng ion ndy thudng rat
it so v&i cac ion HCO4', COs”, OH nén thuong duoc bdé qua. Khai ni¢m vé do
kiém (alkalinity — kha ning trung hoa acid) va d¢ acid (acidity — kha nang
trung hoa bazo) 1a nhitng chi tiéu quan trong dé danh gia dong thai hoa hoc
cia mot ngudn nudce vén ludn ludn chira carbon dioxid va cac mudi carbonat.
Xét mot dung dich chi chira cac ion carbonat HCO3™ va C032', O cac gia tr1 pH
khac nhau, ham luong carbonat s& nam cén bang véi ham luong CO, (can
bang carbonat) vi trong nudc ludn dién ra qua trinh:

2HCO; «» CO3” + H,0 + CO,

CO5” + H,0 «> 20H’ +CO;

Gia str ngoai H' ion duong c6 ham luong nhiéu nhat 13 Na* thi ta luén ludn c6
can bang sau:

[H']+[Na"] & [HCOz ]+2[COs"]+[OH"]

Do kiém duoc dinh nghia la luong acid manh can dé trung hoa dé dua tat ca
cac dang carbonat trong mau nuéc vé dang H,COs. Nhu vay ta c6 cac biéu
thirc:

[AIK] < [Na"]

Hodc [Alk] < [HCO3] + 2[CO4*] + [OHT] + [H']

Nguoi ta con phan biét do kiém carbonat (con goi 1a do kiém m hay do kiém
tong cong T vi phai ding metyl cam 1am chét chi thi chuan d6 dén pH = 4,5;
lién quan dén ham lugng cac ion OH, HCOZ va CO5%) véi d6 kiém phi
carbonat (con goi 1a do kiém p vi phai dung phenolphtalein lam chét chi thi
chuan do dén pH = 8,3; lién quan dén ion OH"). Hiéu sb giita do kiém tong m
va do kiém p duoc goi 1a do kiém bicarbonat.

Trén so d6 can béng carbonat trong nudc cho théy, o0 pH = 6,3, néng do CO,

hoa tan trong nuéc va ndng do ion HCO;3 bang nhau, con & pH = 10,3 thi
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KHOA LUAN TOT NGHIEP Truong DPHDL Hai Phong
ndéng d6 cac ion HCO; va COz” s& bang nhau. O pH < 6,3 cac ion carbonat
chuyén sang dang CO, hoa tan, & pH > 10,3 dang ton tai chu yéu la dang
CO5?, con trong khoang 6,3 < pH < 10,3 dang ton tai chu yéu 1a HCOy3'.

Tuy ting nude qui dinh, d6 kiém c6 nhitng don vi khac nhau, c6 thé 1a mg/l,
dlg/l (Eq/l) hodc mol/l. Trj s6 do kiém ciing c6 thé qui doi vé mot hop chit
nao do, vi du: Puc thuong qui vé CaO, My thuong qui vé CaCOs;. Khi tinh
theo CaCOs, cach tinh duogc thyc hién nhu sau: mg CaCOs/l= duong lugng
gam CaCOs/duong lugng gam ion (mg ion/l).

Vi du: néu ham luong cac ion CO5% va HCOj3 1an luot 1a 80 va 90 mg/L thi
khi qui d6i vé CaCO3 chiing lan lugt c6 gid tri 1a:

mg CO3* theo CaCO4/L=80mg/L*50/30= 133,3 mg/L

mg HCO;" theo CaCOs/L = 90mg/L*50/61 = 73,7 mg/L

D0 cirng cua nwoC

D0 ciing cua nudc gay nén boi cac ion da hoa tri c6 mat trong nude. Chung
phan tng voi mot s6 anion tao thanh két tia. Céc ion hoa tri 1 khong giy nén
d6 clmg ciia nude. Trén thuc té vi cac ion Ca®* va Mg®* chiém ham luong chu
yéu trong cac ion da héa tri nén d6 ctng ctia nude xem nhu 13 tong ham luong
ctia cac ion Ca”" va Mg”*. Pon vi do do cimg duoc dung khac nhau & nhiéu
nuoc.

D0 ctrng Dirc 1dH= 10 mg CaO/1

Do ciing Anh 1eH= 10 mg CaCO5/0,7I

Do cing Phap 1fH= 10 mg CaCO4/I

Mot don vi khéac ciing hay duoc dung dé danh gia do cung 1a ppm(Parts Per
Million). 1dH= 17 ppm.

Ham lwong oxygen hoa tan (DO)

Ham luong oxi hoa tan 12 mot trong nhiing chi tiéu quan trong nhat ciia nudc
thai vi oxi khong thé thiéu duoc véi cac qua trinh séng. Oxi duy tri qua trinh
trao doi chat sinh ra nang luong cho sy sinh trudng, sinh san va tai san xuat.

Khi thai cac chat thai vao cac ngudn nudc qua trinh oxi hoa chiung s€ lam
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giam noéng do oxi hoa tan trong cac ngudn nudc nay tham chi cé thé de doa su
song cua cac loai c4 ciing nhu cac vi sinh vat trong nudc.

Viéc xac dinh thong sb vé ham lugng oxy hoa tan cd ¥ nghia quan trong trong
viéc duy tri diéu kién hiéu khi trong qua trinh xir Iy nuéc thai. Mat khac
lwong oxy hoa tan con 1 co sé ctia phép phan tich xac dinh nhu cau oxy sinh
hoa. Co hai phuong phap xac dinh DO la phuong phap Winkler va phuong
phép dién cuc oxy.

Nhu ciu oxygen héa hoc (COD)

Nhu cau oxy héa hoc COD 14 luong oxy can thiét cho qua trinh oxy hoa toan
b0 céc chét hitu co trong mau nudc thanh CO, va H,0O bﬁng tac nhan oxy hoa
manbh.

Trong thuc té COD duoc dung rong rdi dé danh gia mirc do 6 nhidém céc chat
hitu co co trong nudce (do viéc xac dinh chi sé ndy nhanh hon so véi viée xac
dinh BOD). Chi s6 COD dugc xac dinh bang cach dung mét chat oxy hoa
manh trong moi trudng axit dé oxy hoa chat hitu co.

Chat hity oo T €07 +H"—%:5CO, +H,0+Cr”

Sau d6 dem do mat d§ quang cua dung dich phan tng trén dya vao dudng
chuan dé xac dinh gia tri COD. Vi chi s6 COD biéu thi ca lugng chat hitu co
khong bi oxy hoa boi vi sinh vat nén gia tri COD bao gio cling cao hon gia tri
BOD.

Nhu céu oxygen sinh hoc (BOD)

Nhu céu oxy sinh hoa BOD 14 luong oxy can thiét ma vi sinh vat dd st dung
trong qua trinh oxy hoa cac chét hiru co trong nudc. Pon vi tinh theo mg/1.
Phuong trinh tong quat ctia qua trinh nay c6 thé biéu dién nhu sau:

Chét hitu co + O, V'*"™* CO, +H,0 +Sinh khdi

Chi s6 BOD la théng s6 quan trong dé danh gia mirc d6 6 nhiém cua nudc.
Chi s6 BOD cang cao chung to lugng chat hitu co c6 kha nang phan huy sinh
hoc trong nuée 6 nhiém cang 16m.

Trong thyc té kho co thé xac dinh duge toan bd luong oxy can thiét dé cac vi
sinh vét phan hity hoan toan cac chit hiru co trong nude ma chi xac dinh dugc
Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong
luong oxy can thiét trong 5 ngay & nhiét d6 20°c trong bong toi. Muc do oxy
hoa cac chat hitu co khong déu theo thoi gian. Thoi gian dau, qua trinh oxy
hoa xdy ra véi cudng d6 manh hon va sau d6 giam dan.

Tong Nito
Céc hop chét chira nito trong nude thai thudng 1a cac hop chit protein va cac

NH,,NO,,NO, Trong nudc thai can c6 mot luong nito

san pham phan huy:
thich hop, mdi quan hé gitta BODs v6i N va P ¢6 anh huong rat 16n dén su
hinh thanh va kha nang oxi hoa cta bun hoat tinh. Chi ti€u ham lugng nito
trong nude cling duoc xem nhu cac chat chi thi tinh trang 6 nhiém cia nudc
vi NH3 tu do 1a san phdm phéan huy cac chat chira protein, nghia 1a & diéu

kién hiém khi xdy ra qua trinh oxi ho4 theo trinh ty sau:
Oxi hoa

NIromonas nitrobacte

Protein —  * NH, * NO, » NO;,

Téng nito 1a téng cac ham lugng nito hitu co, amoniac, nitrit, nitrat. Ham
lugng nito hitu co duge xac dinh bang phuong phap Kendal. Tong nito
Kendal 13 tong nito hiru co va nito amoniac. Chi tiéu amoniac thuong xéac
dinh bang phuong phap so mau hodc chuan dd con nitrit va nitrat dugc xéac
dinh bang phuong phap so mau.

Pé xac dinh tong nito theo phuong phap Kendal ngudi ta pha mau bang axit

NH:

H.SO, dic nong, khi d6 cac dang nito hitu co chuyén vé dang ion . Sau

d6 dwa pH cua dung dich 1én cao dé NH, chuyén thanh NH; sau d6 NHs
duoc cat tach ra va xac dinh béng cach chuan do.

Ham lwong sunfat

lon sunphat thuong cé trong nudc cip sinh hoat ciing nhu trong nudc thai.
Luu huynh ciing 14 nguyén té can thiét cho qua trinh sinh tong hop protein va
dugc giai phong ra trong qua trinh phan huy chiing. Sunphat bi phan hay ky
khi theo phan ung sau:

Sinh vién: Nguyén Hoang Long
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Chét hfl’u co + SOj_ Vikhuankikhi SZ- + HZO + C02

S*” +2H" ——H,S

Khi hidrosunphua dugc giai phong vao khong khi mot phan khi nay tich tu tai
cac hdc bé mit nham ctia dng dan va co thé bi oxi hoa sinh hoc tao thanh axit
sunphuric 1am dn mon cac dng din. Mit khac khi hidrosunphua con gy ra
mui kho chiu va dc hai cho con nguoi 6 noi xu ly.

Chi tiéu vi sinh cua nwdéc.

Trong nudc thai thuong co rat nhicu loai vi khuan cé hai, chung 1a cac vi
trung tu ngu@)n nudc thai sinh hoat, dac bi¢t 1a nude thai bénh vién. Trong do
vi khuan E-coli 12 loai vi khuan dic trung cho sy nhiém tring nuéc. Chi s E-
coli chinh 14 s6 luong vi khuan nay c6 trong 100 ml nuéc. Udc tinh mdi ngay
mdi nguoi bai tiét khoang 2.10™ E-coli.

Theo tiéu chuan WHO ngudn nudc cap cho sinh hoat ¢6 chi s E-eoli < 10 E-

coli/100 ml nuéc, & Viét Nam chi s6 nay 1a 20 E-coli/l00ml nuéec.
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
CHUONG 2: POI TUQONG , NOI DUNG, PHUONG PHAP NGHIEN
CUU.

2.1. Pdi twong nghién ciru.

Péi tuong nghién ctru 1a céc chi tiéu téng chat ran lo ling TSS, BODs, COD,

d6 ctmg cua nuwdc mit song Da Do cua thanh phd Hai Phong.

2.2 Muc tiéu nghién ciru.

Muc tiéu dé ra cta dé tai 1a phan tich ham luong tong chét ran lo ling TSS,
BOD, COD, d6 cing cua nudc mat song Da Do.
Thong qua do khao sat cac chi ti€u cua nudc mat song Pa B xem co6 dat ti€u

chuan cho phép dé dung lam nudce cip cho sinh hoat hay khong.

2.3 N¢i dung nghién ciru.

_ Phan tich téng chét ran lo limg TSS.
_ Phan tich ham lugng BODs.

_ Phan tich ham lugng COD.

_ Phan tich d§ cumng.

2.4. Phuwong phap nghién ciru.
2.4.1. Phwong phap khio sat thuc dia, 14y miu tai hién truong
Mau nudc mit duoc léy tr 5 diém nudc mit trén song Pa B¢ - thanh
phd Hai Phong.
Dung cu lay mau gém co:
- Can dyng mau nudc: 1 lit + 5 lit
- Hoa chit bao quan: H,SO, dac
- Thung lanh
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Truong PHDL Hai Phong

Hinh 1:Ban dé dia diém liy miu tai song Pa P thanh phé Hai Phong
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Dia diém lay mau gom 5 diém:

Piém 1: Céng thuy loi Trung Trang thudc x& Bat Trang Huyén An Lio
(Ky hiéu: CTT) Toa d6: 20° 50' 19,75"-N  106° 29' 58,15"-E

La diém giao thoa giita 2 con séng Vian Uc va song Pa Do, diém nén dé khao

sat chat luong nudc.

Diém 2: Cau Nguyét Ang thudc Huyén An Lio

(Ky hicu: CN)

Toa do: 20° 46' 50,09"-N  106° 36' 52,44"-E

bia diém nudc dau vao cua nha may xir 1y nude thd cau Nguyét, thudc khu

dong dan cu, gan bénh vién Lao Phoi Hai Phong. Khao sat chat luong nudc

thd dau vao cia nha may nudc Cau Nguyét Ang.

Diém 3: Cau Hoa Binh thudc huyén Kién Thuy

(Ky hiéu:HB)

Toa do: 20° 46' 58,14"-N  106° 40' 2,46"-E
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La noi giao thoa giira kénh muong va song Pa Do cung cip nude tudi ticu
cho ddng rudng va 1a noi thoat nudc thai sinh hoat ciia nguoi dan. Trong
tuong lai gan, dé dap ung t6t hon nhu cdu nudc sach cua nguodi dan thanh
phd, ngudn nudc song Pa Do s& tiép tuc cung cap cho Nha may nudec 16n
Hung Pao c6 cong suit 1én dén 130.000 m3/ngay dém. Vi vay diém ldy mau
nay dai dién cho nudc dau vao cta nha may nudc Hung Pao.

Piém 4: Cau vuot cao toc HP — HN(doan bac qua song Pa Do)thude
huyén Kién Thuy (K hiéu:DP)

Toa dg: 20° 45'55,38"-N 106° 40' 32,50"-E

Gan nha may may Viét Han, va noi cau vuot duong cao toc Ha Noi Hai
Phong bac qua. La noi giao thoa giita kénh muong va song Da Do cung cap
nude tudi tiéu cho dong rudng va 1a noi thoat nudce thai sinh hoat cia ngudi
dan.

Diém 5: Cau Pen thudc huyén Kién Thuy  (Ky hiéu: CD)

Toa dg: 20° 45' 11,46"-N  106° 40'17,07"-E
Thudc thi tran Nai Déi cua huyén Kién Thuy, noi dan cu tap trung hai bo

song, lan chiém, thai nudce thai va chat thai sinh hoat.

2.4.2. Bio quian mau:
Tét nhat mau nén dugc phan tich ngay khi 1dy. Néu khong thé phén tich ngay

trong vong 1 gio, phai bao quan mau & 4°C khong qua 24gid. Néu bao quan
trong thoi gian dai nén dong lanh & -20°C . Do diéu kién khong cho phép nén
nhom da thuc hién phan tich ngay céc chi tiéu DO, pH. Sau d6 bao quan mau

trong diéu kién 4°C sau khoang 20 gid roi phan tich tiép cac chi tiéu con lai.
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Bing 1: Cach bio quin miu

o Chai Diéu kién Thoi gian bao
TT | Phan tich ]
dung biao quéin quan toi da

1 TSS PE Lanh 4°C 4 gidy
2 pH PE Khéng 6 gio

Oxy hoa tan Cb dinh tai chd
4 TT _ 6 gio

(DO) (Winkler)
5 BODs PE Lanh 4°C 4 gioy
6 COD PE Lanh 4°C 24 gid

Sau khi do duogc cac chi tiéu trén, tién hanh so sanh va danh gia két qua do
duoc véi cac nghién ctru trude d6 dé dua ra két luan chinh xéac
2.4.3 Phwong phap phan tich chat rian lo lig TSS

TSS la tong lugng vat chat hitu co va vo co lo Iting (phu sa, mun ba hiru
co, tao) lo ling trong nude (co6 kich thude 10 > - 10 °m). Mot phan cac chat
lo limg c6 kich thuée 16n hon 10 ° m sé ling xudng day.

Ham luong chét ran lo ling tong hodc ham lugng chat rin c6 kha ning
lang tu 13 chi tiéu danh gia mic do 6 nhidm cta nudc thai tir cac co s¢ nudi
thuy san.

Phwong phap xac dinh:

TSS duoc xac dinh theo phuong phap khéi luong.

Tién hanh dinh lwong:

Say gidy loc & nhiét d6 105°C trong 2 gid

Can giay loc vira sdy xong (m;<g>)

Loc 100ml mau nudc qua gidy loc dd xac dinh khdi luong
Pé rao

Dung kep (khong dung tay) dua miéng gidy loc vao sdy & nhiét do 105°C
trong 2 gio.

Lam ngudi, rdi can gidy loc (mp, <g>)

Sinh vién: Nguyén Hoang Long
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TSS (mg/L) = (mz—;ml).looo

Trong do:

m; = Khdi luong ban dau cua gidy loc (g)

m; = Khéi lugng sau cia miéng gidy loc va phan vét chét loc
duoc (g)

v = Thé tich mau nudc dem loc (lit)

2.4.4. Phuwong phap phan tich BOD.
Phwong phap iod- winkler

Phuong phép ipd 12 phuong phap chuan dé xac dinh oxy hoa tan trong nudc.
Phuong phap nay duoc ding cho moi loai nudc c6 nong doi oxy hoa tan tir
0,2 mg/l dén gip d6i nong do oxy bao hoa(khoang 20 mg/l) khi khong c6 céac
chét ca trd. Cac chat hitu co dé bi hoa tan nhu tanin, axit humic, ligin can tr
viéc xac dinh. Cac hop chit Iu huynh dé bi oxy héa nhu sunphua, thioure
cling gay can trd, cac hé ho hap tich cuc thuong can oxy. Khi ¢6 cac chat nhu
vay thi ding phuong phap dau do dién hoéa.

Nong do nitrit dén 15 mg.1 khong gay can trd phép xac dinh vi chung bi phan
huy khi thém natri azid.

Néu c6 cac chat oxy hoa hodc chat khir thi can 4p dung phuong phép da cai
tién.

Néu ¢6 huyén phu c6 kha ning cb dinh hodc tiéu hao iod thi c6 thé dung
phuong phép cai tién, nhung t6t nhat vin 1a dung phuong phap do dau dién
hoa.

- Nguyén tic: phan Gmg cta oxy hoa tan trong mau voi mangan (II) hydroxit
mdi sinh(do thém natri hodc kali hydroxit vao mangan (II) sunphat). Qua

trinh axit hoa va iodua cac hop chat ciia mangan c6 hoa tri cao hon méi hinh
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thanh s€ tao ra mot luong iod tuong duong. Xac dinh lugng iod duoc giai
phong bang cach chuan do natri sthiosunphat.

- Ham lugng oxy hoa tan, tinh bang miligam oxy tren lit, dugc tinh theo cong
thirc:

VAV HZAVA (1)

Trong do:

M; 12 khéi lwong phan tir ciia oxy (M, =32)

V; 14 thé tich cia mau thir odc phan nuéc trong tinh bang mililit.

V, 12 thé tich cua dung dich natrithiosunphat dung dé chuan d6 toan bd miu
hodc phan nudc trong, tinh bang mililit.

¢ 1 néng do tinh bing cong thic : ¢ = (6-20 X 1-66)/V

Trong d6 V 1a thé tich dung dich natrithiosunphat da dung dé chuan do, tinh
bang mililit.

f=Vo/ Vo-V’

trong d6: Vj 1a dung dich binh, tinh bang mililit.

V’ 14 tong thé tich ctia dung dich mangan (II) sunphat va thudc thir kiém.

XAC DINH HAM LUONG OXI HOA TAN (DO) TRONG NUOC

Dung cu va héa chat

Dung cu
- Binh 1, binh BOD c6 nut day, dung tich 350ml, c6 nut mai thay tinh
- Binh ding dé pha loang nudc, binh 1am bang nguyén liéu 1a nhua.
- Binh pha loang, binh thiy tinh ¢6 ntt day, chia vach
- Ta 0 BOD c¢6 kha niang duy tri dugc nhiét d6(20+2) °C
- Thiét bi suc khi
- T sdy
- May khuy tir
- Can ki thuat
- cac dung cu thi nghi¢m khac: binh dinh mtc, 6ng dong, ce thuy tinh, binh
tam giac, buret, pipet, diia thuy tinh,...
Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Truong PHDL Hai Phong
- Mot s6 dung cu phu trg khac.
Hoa chit
- Nudce cat
- Kali dihydrophotphat (KH,PO,)
- Dikali hydrophotphat(K,HPO,)
- Dinatri hydrophotphat heptahydrat (Na,HPO,.7H,0)
- Amoni clorua (NH,CI)
- Magie sulfat heptahydrat (MgSQO,4. 7H,0)
- Canxi clorua (CacCly)
- Sat (III) clorua hexahydrat (FeCls.6H,0)
- D-gluco khan(CgH1,0g)
- Acid L-glutamic (CsHgNO,)
- Mangan (I1) sunfat khan (Mn(Il) SO,)
- Acid sunphuric (H,SO,)
- Kali hydroxit (KOH)
- Kali iodua (K1)
- Kali iodat (K105)
- Natri thiosunphat (Na,S,05)
- H6 tinh bot.

Chuén bi nwéc pha loiing ciy vi sinh vt

Nuwée
Nudc khong dugce chira nhiéu hon 0,01 mg/l dong, khéng chia clo hoic
cloramin.

Nwée cay
- Nuéc thai d6 thi c6 COD tdi da 1a 300mg/l hoic TOC( cacbon hitu co téng
s0) t6i da 1a 100mg/1, 14y tir cong chinh hodc cong ctia mot khu dan cu khong
bi 6 nhiém dang ké do cong nghiép. Gan va loc thd
- Nudc séng hodc hd ¢ chira nude thai d6 thi

- Nudrc thai da xir Iy cia nha may sir Iy nudc thai duoc dé lang.
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- Nuéc 14y & cudi dong thai chinh loai nudc can phan tich hodc nude chia vi
sinh vt thich hop cho nudc can phan tich va dugc nudi cdy trong phong thi
nghi¢m

- Nguyén liéu nudi cdy c6 ban sin trén thi truong

Dung dich mubi

Bao quan trong cac binh thiy tinh, trong chd tdi. Cac dung dich sau bén trong
6 thang. Can duoc loai bod ngay khi cé d4u hiéu két taa hodc vi sinh vat phat
trién.

Dung dich dém photphat: pH= 7,2
Hoa tan 8.5g kali dihydropotphat, 21,759 dikali hydrophotphat, 33,4gdinatri

hydrophotphat heptahydrat va 1,7g amoni clorua trong khodng 500ml nudc
ct, pha lodng dén 1000ml va lic déu.
Néu pH cua dung dich dém 1a 7,2 thi khong can diéu chinh

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

Hoa tan 22,5 g magie sulfat hepahydrat trong nudc. Pha lodng thanh 1000 mi
va lac déu.

Dung dich canxi clorua F. , p=275 g/l

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

Dung dich sit (III) clorua hexahydrat, p = 0,25 g/l

Hoa tan 0,25g sat (I) clorua haxahydrat trong nuéc, pha lodng thanh 1000ml
va lac déu.

Nwéc pha loang

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

Giit dung dich nay khong bi nhiém ban, dic biét nhiém ban cac chat hitu co,
kim loai, chat oxy hoa hodc chat khir, ddm bao ndng do xoy hoa tan it nhat 1a

8 mg/l.
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Pé tranh cho nudc qua bdo hoa oxy: mé nap binh chia trong 1h trudc khi sir
dung.

Dung dich duoc giit trong 24h tinh tir lac chudn bi, phan con lai cua dung
dich sau thoi gian d6 phai d6 bo.

Nwéc pha lofing ciy vi sinh vit

Thém 40 ml nudc cay( nude song hd chira nude thai do thi) vao nude pha
lodng trén. Giir nudc pha lodng cdy vi sinh vat ¢ 20°C. Chuén bj nuéc nay
ngay trudc khi ding va do boé phan du vao cudi ngay 1am viéc.

Nong d6 khéi lwong cua oxy bi tiéu thu qua 5 ngay ¢ 20°C cua nudc pha
loang vi sinh vét chinh 1a gia tri tring va khong duoc vuot qua 1,5 mg/l.

Chuin bi dung dich dung trong phwong phap iod-winkler

Dung dich acid sunphuric 1:1

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

Dung dich acid sunphuric 2N

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

Thudc thir kidm iodua

Hoa tan 50g kali hydroxit va 30g kali iodua trong khoang 50ml nudc. Pha
lodng dén 100ml.
Gitr dung dich trong binh thuy tinh nau, day kin.

Mangan (I1) sunfat khan

Hoa tan 34g mangan (11) sunfat khan trong nuéc. Pha loang dén 100ml.
Kali iodat
Say kho vai gam kali iodat & 180°C. Can 3,567 0,003 g va hoa tan trong
nudc. Pha lodng dén 1000ml
Hut 100ml va pha lodng bang nuéc dén 1000 ml trong binh dinh mtec.
Natri thiosunphat

- Chuan bi: Hoa tan 2,5g natri thiosunphat ngam 5 nudc trong nuéc méi dun
s6i dé ngudi. Thém 0,4 g natri hydroxit va pha lodng dén 1000ml
Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong

- Chuan hoa:

Hoa tan trong binh nén khoang 0,5 g kali iodua vo1 100ml nudce, thém Sml
dung dich acid sunphuric 2N

Lic déu va thém 20,00ml dung dich tiéu chuan kali iodat. Pha loang dén
khoang 200ml va chuan d¢ ngay iod méi duoc giai phong bang dung dich
natri thiosunphat, gan cudi chuan d¢ thém dung dich chi thi( hd tinh bot) khi

dung dich c6 mau vang rom va ti€p tuc chuan d¢ dén mat mau hoan toan.

Nong d6 c, thé hién bang milimol trén lit duoc tinh bang cong thic:

¢ = (620 X 1.66),
= 14

Trong d6 V 1a thé tich dung dich natri thiosunphat da dung dé chuan d¢, tinh
bang mililit.
Viéc chuan hoa dung dich nay can lam hang ngay.
Ho tinh bot
Hoa tan 1g ho tinh bot trong 100ml nudc méi dun soi

Tién hanh do BOD

Xir ly so bo
- Trung hoa mau: Néu pH ctia miu sau khi pha loing khong nam trong
khoang 6 dén 8 thi dung dung dich NaOH hoic HCI dé trung hoa mau sau khi
da xac dinh thé tich bang phép thi riéng. Khi trung hoa khong can quan tdm
t&i két tha tao thanh.
- Pong nhat mau: Khi mau chira cac hat 16n thi dong nhat mau bang cac may
tron trong phong thi nghiém.
- Néu méu chira tio can phai loc dé tranh két qua cao khong binh thuong.
Kich thude 16 ctia cai loc 1,6pm 1a phu hop.

Chon hé sb pha loing

Can c&r vao bang do pha lodng dién hinh dé xac dinh BOD (dua vao kinh

nghiém ctuia nguodi phan tich)
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KHOA LUAN TOT NGHIEP Truong DPHDL Hai Phong
Bang 2:H¢ so pha loing

BOD du doéan Heé sb pha loang® Mau nuéc’
Mg/l O,

3-6 Gitra 1.1va 2 R

4-12 2 R,E

10-30 5 R,E

20-60 10 E

40-120 20 S

100-300 50 SC
200-600 100 SC
400-1200 200 1,C
1000-3000 500 I
2000-6000 1000 I

® Thé tich mau da pha loang/ thé tich phan mau thu

° R: Nude song

E: Nudc céng do6 thi da dugce xtr 1y sinh hoc

S: Nudc cong d6 thi duge 1am trnog hodc nude thai céng nghiém bi 6
nhiém nhe

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

I: Nudc thai cong nghiém bi 6 nhiém ning

Chuin bi dung dich thir

Pé miu(hodc miu da xir 1y so bo) & nhiét do khoang 20°C +2°C, nap khoang
nira binh va lac dé tranh qua béo hoa oxy.
Lay mot thé tich phan mAu thtr (hodc miu di xir Iy so bd) cho vao binh pha
lodng. Vi hé sb pha lodng di lya chon & trén thém dung dich pha lodng ciy
vi sinh vat vao binh pha loang.
Luong oxy tiéu thy phai it nhat 1a 2mg/l va nong do oxy sau khi 0 phai it nhat
la 2mg/l.

Tién hanh do

Do oxy hoa tan ding phwong phdp chudn dé iod

Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Ctr mdi 1an pha lodng nap day 2 vao 2 binh @, dé cho dung dich tran nhe.
Trong qua trinh nap phai cha ¥ tranh 1am thay d6i luong oxy cta dung dich.
Dé cho cac bot khi bam trong thanh binh thoat ra hét. Pay nut binh, cAn than
dé tranh bot khi b tic lai.

Chia cac binh thanh 2 loat, mdi loat gdbm mot binh tuong tmg véi timg nong
d6 pha loang va c6 mot binh 14 dung dich tring, va danh sé thi tu.

Pit loat binh thtr nhat chira dung dich thir di pha lodng vao trong tu G trong 5
ngay va 4 tiéng.

Tai diém “khong”, do ndng do oxy hoa tan trong loat binh hai chira dung dich
thir da pha lodng bang phuong phép iod- winkler:

Thém 1ml dung dich mangan (II) sunphat va 2ml dung dich thuéc thtr kiém.
Thém thudc thir & dudi bé mat nudc cia miu bang cach dung pipet co mili
nhon, khi mé nip can can than dé tranh khong khi lot vao. Lat nguge binh vai
1an dé tron déu mau, dam bao mau 1a ddng thé.

Pé két tua lang xudng khoang mot phan ba binh roi thém tir tir 1,5 ml dung
dich acid sunphuric 1:1, day nap binh va lic cho két tua tan hét va iod duoc
phan bd déu trong dung dich, lac ndy dung dich c6 mau vang cam.Sau d6 lay
100ml dung dich vang cam vao binh nén. Chuan do bang dung dich natri
thiosunphat. Dung ho tinh bdt lam chi thi, thém vao lac gé‘m cudi chuan do khi
dung dich c6 mau vang rom. Chuan d6 téi khi mau xanh cta dung dich mat
hoan toan.

Két qua dugc tinh theo cong thirc (1) ¢ phan nguyén tic phuong phap iod-
winkler

Sau khi 0 5 ngay, x4c dinh ndng d6 oxy hoa tan trong timg binh di dugc danh
s6 thir ty trong tngtheo phuwong phap iod- winkler da néu & trén..

Tinh toan két qua

Nhu ciu oxy sinh héa (BOD) tinh bang miligam oxy trén lit theo cong thirc

Sau:
BOD = [(p1 — p2) = (Vi - Viam IV).(p3 - pa)] - (Vi/ Vsam) (2)
Trong do:
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
p1: nong dd oxy hoa tan ciia mot trong cac dung dich thir & diém “khong”,
tinh bang miligam trén lit.

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

p3: ndng dd oxy hoa tan cua dung dich miu tring ¢ diém “khéng”, tinh bang
miligam trén lit

ps: ndng do oxy hoa cta dung dich miu trang sau 5 ngay, tinh bang miligam
trén lit.

Veam: thé tich ctia mau dung dé chuan bi dung dich thir, tinh bang milili.

V, : tong thé tich cua dung dich tht, tinh bang mililit.

2.4.5. Phwong phap phéan tich COD.
Xac dinh COD biang phwong phap Kali dicromat

a. Nguyén tiic

Oxi hod cac chat hiru co bﬁng dung dich K,Cr,0; du trong moi trudng axit (co
AQ,SO, xtic tac) bang cach dun trong 10 phan tng COD ¢ 150°C. Nong do
COD duogc xé4c dinh bang cach do quang & bude séng 600nm.
b. Thiét bi
Bo6 may pha huy mau & t° = 150°C
May so mau DR/4000, ( HACH )
Can phan tich
c. Hod chit
Kali dicromat (K,Cr,0-)
Bac sunfat (Ag,SO,)
Thuy ngan sunfat (HgSO,)
Axit sunfuric dam dac (H,SOy)
Kali hydro phtalat (KHP) chét chuén.
d. Dung cu
Binh dinh mirc 1000ml.
Ong pha huy mau
Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Pipet c6 vach chia 2, 5,10, 20ml.
Phéu loc, giéy loc
Binh tam giac 250ml
e. Dung dich

Dung dich axit sunfuric: Can 5,5g Ag,SO, hoa tan trong 1kg H,SO, (can tir 1
dén 2 ngay cho su hoa tan hoan toan)- dung dich 1.

Dung dich K,Cr,0-: can 10,2169 K,Cr,0; 33,3g HgSO,4 va 167ml H,SO, hoa
tan va dinh murc t61 1000ml (dung dich hoa tan)- dung dich 2.

Dung dich KHP 1000ppm chuan. Can 0,425g KHP hoa tan va dinh muc
1000ml (dung dich nay c6 COD= 500mg/1)- dung dich 3.

2. Lap dwong chuin COD
Pé tién hanh 1ap dudng chuan COD ta tién hanh thi nghiém nhu sau:
Cho vao 7 6ng nghiém (danh s6 thi ty tir 0-6) ¢6 nat kin 10 ml mot luong cac
dung dich nhu bang sau:
Bing 3: thé tich cac dung dich sir dung dé xdy dung dwong chuan COD
TT 0 1 2 3 4 5 6
Dungdich1 |35 3.5 3.5 3.5 3.5 3.5 3.5
Dungdich2 |1.5 1.5 1.5 1.5 1.5 1.5 1.5
Dungdich3 |0 025 |05 0.75 1.0 1.25 |15
H,O cat (ml) | 2.5 225 |2 1.75 |15 1.25 |1

Pem dun ong nghiém trong 10 phan tng trong thoi gian 120 phut ¢ nhiét do
150°C

Sau d6 dé ngudi roi do trén may do quang tai budc sdng 600nm
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong

Ta thu duoc két qua nhu sau:

Bang 4 So liéu dwong chuin COD

STT Nong d6 KHP (mg/) Abs

1 0 0

2 50 0.0137
3 100 0.028
4 150 0.0435
5 200 0.0584
6 250 0.0789
7 300 0.0917

Hinh 2: @6 thi biéu dién dwong chuan COD

0.1 y =0.0003x - 0.0013
R*=0.998
0.08
0.06

—&—Seriesl

0.04
/ —— Linear (Series1)
0.02

50 100 150 200 250 300 350

-0.02

h. Xac dinh COD

Dung pipet 1ay mét lwong chinh xac 2ml miu vao 6ng nghiém dung sin dung
dich oxi hoa (gém 1,5ml dung dich K,Cr,0O; va 3,5ml dung dich
AQg,S0O,4/H,SOy)
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong
Bat 16 4 COD dén 150°C

Pit ong nghiém vao 16 4 COD, thoi gian 120 phut

Lay dng sau khi pha mau dé ngudi dén nhiét do phong

Bat may so mau dé 6n dinh trong 15 phit

Do ABS & budc song 600nm

Péi chiéu véi phuong trinh dudng chuan ta thu dugc két qua do COD.

2.4.6. Phuwong phap phéan tich dj cirng cia nuéc

AY nghia:
- Biét dugc ham lugng cation Ca® va Mg®* c¢6 trong nude dé c6 cach khic
phuc hiéu qua nhat.

B, Nguyén tic:

- Xéc dinh do ctng tong sd:
Ca*,Mg* + EDTA—"°> phuc

C. Dung cu:

- Buret.
- Ong dong.
- Binh tam giac.
- Pipet
D. Héa chit:
- Dung dich EDTA 0,01M
- Chi thi ETOO 0,25%
- NaOH 0,1IN
- H,SO, 0,1N
- Dung dich dém pH10

E. Tién hanh thi nghiém (mdi thi nghiém lip lai 2 lin):

F. Xdc dinh dj cirng tong cong:
- Ldy mau
- Kiém tra so bo mu : 1dy 5 — 10ml mau, dung gidy quy do pH ctia miu, dung
NaOH 0,1N nho vao mau so bo (ta c6 pH ciia mau & khoang 10 — 12).
Sinh vién: Nguyén Hoang Long
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong

- Lay 5 — 10ml dung dich mAu d3 kiém tra so bo thém vao 5ml dung dich dém
pH10 va 0,1g chi th1 ETOO.

- Chuén d6 véi EDTA 0,02N dén khi dung dich chuyén tir mau dé nho sang
xanh cham.

Xdc dinh dj cirng tong cong véi cong thirc

EDTA* N EDTA* 100050

mgCaCO, /| = v

ml
mgCaCO3/1: Do clng téng cong.

Veora: thé tich EDTA dung dé chuan do.
NeoTa : Nong d6 mol/l EDTA.

Vml : Thé tich mau can chuan dé.

Tiéu chuan veé dé clrng ciia nudc.

bo cung tur 0 — 50mg/I -> Nudc mém
b6 cing tr 50 - 150mg/ll  ->  Nudéc hoi cung
bo cung tur 150 — 300mg/I -> Nudc cing

D6 cung > 300mg/l -> Nudc rit cimg
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KHOA LUAN TOT NGHIEP
CHUONG 3: KET QUA VA THAO LUAN

3.1. Két Qua

Bang 5: két qua lay miu dot 1: Ngay 16/5/2013

Vi tri 1y miu trén song Pa P | QCVN
) 08:2008/B
STT | Thong so
CTT|CN |HB |[PP |CP |TNMT
(cot A1)
1 pH 7 7 |7 8 7 6-8,5
2 Nhiét dp °C) |25 |27 |27 |28 29 |-
Tf;ng chit rin
3 lo limg (TSS)|22.7 |24.4 146 (124 |195 |20
(mg/l)
BODs (20°C)
4 2.2 [3.17(3.07 |2.87 |246 |4
(ma/l)
COD
5 54 |756(7.43 |72 [7.03 |10
(mg/l)
Do cling
6 tong cong 115 [120 125 [120 |105 |300

(mg/l)
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KHOA LUAN TOT NGHIEP

Bang 6: két qua lay mau dot 2: Ngay 28/5/2013

Truong PHDL Hai Phong

Vi tri lay miu trén song Pa P4 | QCVN
, 08:2008/B
STT | Théng so
CTT|CN |HB |DP Cb | TNMT
(cot Al)
1 pH 7 7 7 8 7 6-8,5
2 Nhiét dé (°C) 26 27 |27 28 28 -
Tong chat rin
3 lo’ lirng (TSS) 264 (258|152 |13.7 |19.2 |20
(mg/l)
BODs (20°C)
4 24 321315 |292 |256 |4
(mg/l)
COD
5 6.2 753|733 |730 |7.10 |10
(mg/l)
D cing
6 tong cong 110 | 115 {105 |95 85 300
(mg/l)
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Bang 7: két qua lay miu dot 3: Ngay 13/6/2013

Truong PHDL Hai Phong

Vi tri lay miu trén song Pa P4 | QCVN
, 08:2008/B
STT | Thong so
CTT|CN |HB |DP Cb | TNMT
(cot Al)
1 pH 7 7 7 8 7 6-8,5
2 Nhiét d (°C) 24 25 |25 27 27 -
Tong chat rin
3 lo’ lirng (TSS) 276 (325223 |20.6 |19.8 |20
(mg/l)
BOD:s (20°C)
4 25 332297 |289 |246 |4
(mg/l)
COD
5 6.7 743|740 |7.17 |6.87 |10
(mg/l)
D¢ cirng
6 tong cong 105 | 110 |95 95 90 300
(mg/l)
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Do thi vé cac thong s6 TDS, BOD5, COD, dé ciing:
Hinh 3:P6 thi vé thong s6 tong chét rin lo ling TSS:

35

30

25
20 - m Ngay 16/5
mm Ngay 28/5
15 - —
Ngay 13/6
10 ~ — Linear (TCVN)
5 - —
O i T T T T 1
CTT CN HB bP cb

Tai diém cdng thuy loi Trung Trang, ciu Nguyét Ang cho thay chit ran lo

lirng (TSS) vuot tir 1,1 dén 1,625 1an. Ham luong cén lo ling da dat 22.4mgll,
dén 32.5mg/l. Piéu d6 cho thay nudc song Pa Do co anh huong téi qué trinh
bdi lang long din ting cudng mo réong pham vi ving nude quan, giam thiéu
chtc nang tu lam sach cua dong chay. Pay 1a nguy co thoai hod dong chay
néu khéng sdm co6 nhimng giai phap phu hop. Su ting ndng do chat ran lo ling
(TSS) trong nudc cod thé s& tac dong bat loi dén hé sinh thai cac song, ch'?mg
han: lam giam tdm nhin cta dong vt nude va do vy can trd sy bat moi; chat
ran lang dong va che phu 1én trimg, nén can trd su nd trimg cta cac loai dong
vat nude... Mat khac, TSS cao s& lam giam thAim m¥ nguén nudc, 1am giam
chét lugng nudce cép cho cac muc dich khac nhau, lam tang chi phi xur Iy nuéce
cap cho sinh hoat... Cac diém 1y mau khéc thi ndm trong gi6i han tiéu chuan

Viét Nam Al.
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong
Hinh 4:D6 thi vé thong s6 BODS5:

4.5

4
3.5

3
mm Ngay 16/5
55 gay 16/
5 mmm Ngay 28/5
e Ngay 13/6
15 -+
e inear (TCVN)
1 -
0.5 -
0 i T T T 1
CTT CN HB bP cb

Vi @6 thi vé thong sé BODs ta ¢ thé nhan thay gia tri BODs nam trong mirc
tiéu chuan cho phép ciia QCVN 08:2008/BTNMT (Cot Al). Nhu vay nudc
song Pa Do chua bi nhiém ban BODs

Hinh 5:P6 thi vé théng s6 COD:

12

10

e Ngay 16/5
6 - mm Ngay 28/5
[ Ngay 13/6
“ = |inear (TCVN)
2
0 - T T T )
CTT CN HB bP cb

Véi @6 thi vé thong s COD ta c6 thé nhan thiy gia tri COD nam trong mirc
tiéu chuan cho phép cia QCVN 08:2008/BTNMT (Cot Al). Nhu vay nudc
song Pa Do chua bi nhiém ban COD.
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KHOA LUAN TOT NGHIEP Truong DHDL Hai Phong
Hinh 6:P6 thi vé chi tiéu d cirng:

350
300
250
200 mm Ngay 16/5
mm Ngay 28/5
150 .
Ngay 13/6
100 - Linear (TCVN)
50 - —
0 .
CTT CN HB bP cb

Vi @6 thi vé thong sé do cimg thudc vé mirc nude hoi cing trong khoang
50>150 mgCaCO3/l . Thip hon chi tiéu t6i da dé phu vu nudc sinh hoat 1a
300mgCaCOa3/I.

3.2.Két luan.

Sau 3 dot ldy mau cac ngay 16/5/2013, 28/5/2013 , 13/6/2013 vé phan tich va
dd cho ra két qua cu thé vé cac chi sé tong chat ran lo lung TSS, BODS3,
COD, b¢ Cung.

Véi muc dich chon vi tri nham khao sat chat luong nudc song Pa Do chay
qua huyén Kién Thuy, tir cac s6 liéu & trén, ta nhan théy rﬁng:

Céc chi tiéu khac nhu pH= 7 nam trong gia tri A1 cia QCVN

Cac chi tieu BOD5, COD déu nam trong gia tri A1 cia QCVN.

Tong chét rin lo lung tai diém cong thiy loi Trung Trang, cau Nguyét Ang
cho thay chét ran lo lung (TSS) vuot tir 1,1 dén 1,625 lan.

Chi tiéu do cung thudc vé mirc nudc hoi cling trong khoang 50>150
mgCaCO3/l . Thap hon chi tiéu téi da dé phuc vu nudc sinh hoat 13
300mgCaCOa3/I.

Nudc tai cac vi tri nay du tiéu chuan cép cho tudi tiéu, co thé dung dé cép cho

sinh hoat nhung can xtr 1y trudc khi st dung
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KHOA LUAN TOT NGHIEP Trudng DPHDL Hai Phong

3.3.Cac tac dong cia nguon nuwdc song Pa Do:

Téc dong cia nwéc song Pa Do dén con ngudi:

Séng Pa Do 1a ngudn nude thd cung cAp nude sach cho cac huyén An
Lo, Kién Thuy va cac quan Kién An, Duong Kinh, Po Son do d6 viée 6
nhiém cta n6 anh hudng rat 1én dén sirc khoe ciia ngudi dan. Bic biét ngudi
dan ¢ khu vuc thip thuong s dung truc tiép ngudn nudc song.
Héu qua chung cua tinh trang 6 nhiém nudc 1a ti 16 nguodi mic cac bénh cip
va mén tinh lién quan dén 6 nhidém nudc nhu viém mang két, tiéu chay, ung
thu... ngdy cang ting. Ngudi dan sinh sdng quanh khu vuc 6 nhiém ngay
cang mac nhiéu loai bénh tinh nghi 14 do dung nudc ban trong moi sinh hoat.
Ngoai ra 6 nhiém ngudn nudc con gy ton that 1on cho cic nganh san xut

kinh doanh, cac ho nuéi trong thiy san..
Tac dong dén moi trudng

Theo thong ké chua day du dién tich hai bd séng bi 1an chiém thudc dia ban
huyén An Lio, Kién Thuy va Duong Kinh 1én t6i gan... 900.000m2.

Nudc va sinh vat nudc

Viéc dan 1an chiém 2 bén bo sdong gy mat my quan ciia con song Pa Do,
thai truc tiép cac chat thai sinh hoat xudng long song gay tinh trang 6 nhidm,
gy chét cac sinh vat séng & cac khu vuce 14n chiém. Viéc 1an chiém thu hep
dong chay.

Dit va khong khi.

Dat: Nguon nude bi 6 nhiem mang nhiéu chat vd co va hiru co tham vao dat,

gy 6 nhiém nghiém trong cho dat. Nudc 6 nhiém thdm vao dat lam:

+ Lién két gifra cac hat keo dét bj bé gﬁy, cAu trac dat bi pha vo.
+ Thay dbi dic tinh 1y hoc, héda hoc ctua dat.
+ Thanh phan chat hitu co giam nhanh lam giam kha nang gitt nudc va

thoat nudc cua dat.
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Khong khi : Viéc 6 nhiém ngudn nudc khi nude boc hoi gay ra mui khé chiu
gay kho chiu cho cu dan quanh vung, phat tan cac bénh qua duong khong
Khi.

Tac dong dén phat trién kinh té - xa hoi

Hé théng séng Pa DO nam trong khu vuc phat trién ning dong cua Hai
Phong nén cing véi su phat trién nhanh cta cac cum, khu cong nghiép, cac
loai hinh du lich, dich vu, cac khu dan cu d6 thi méi... phan nao pha v& quy
hoach cii. Riéng hién trang song truc Pa B tu cu Vang cli dén cubi nguén,
hai bd v& 16 nhiéu doan, méot sb céng dap diéu tiét chua duge stra chira,
xubng cip nghiém trong khong dam bao chitrc ning trir va diéu tiét ngudn
nude khi van hanh hé thong.

Vi vay gay ra tinh trang thu hep dong chay, thoat nuéc cham vao mua mua
s& gy ra ngap Ung, thiét hai vé hoa mau, tai san cta ngudi dan hai bén bo
song Da DJ.

O nhiém gay ra ton that vé mat kinh té cia nguoi dan trong viéc kham chita
cac bénh lién quan nhu viém mang két, tiéu chay, ung thu. ..

O nhiém nuéc song Pa Po kéo theo 1a viéc giam ning sudt san xuat nong
nghiép do nhiém céc chét hitu co hay kim loai ning...

Vi vay ching ta can phai bao v¢ ngudén nudc tho quy gia nay.

3.4.Bién phap giam thiéu.

Tuyén truyén phd bién phap luat vé Tai nguyén nudc bang cac hinh
thirc: Dang toan van nhiéu ki trén Bao Hai Phong vé Luat Tai nguyén nudc,
cac Nghi dinh, Thong tu huéng dan va cac van ban quy pham phép luat trong
linh vyc tai nguyén nudc . Phdi hop v6i Dai Truyén hinh Hai Phong 1am cac
chuyén dé vé tinh trang 6 nhiém ngudn nudc song Pa Do. Khuyén céo céc t6
chtrc, c4 nhan nang cao ¥ thirc bao vé ngudn nudc; hang nim mé nhiéu 16p tap
hudn cho cac can bd phu trach quan 1y tai nguyén moi truong tir cip xi/
phudng, quan/huyén, cic doanh nghiép trén dia ban thanh phd. Tham muu cho
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KHOA LUAN TOT NGHIEP Trudng PHDL Hai Phong
Uy ban nhéan dén thanh phé ban hanh Ké hoach “ Huéng tng tuan 1& nudc sach
va vé sinh méi trudng”; hudng dan, don dbe cac quan/ huyén hoat dong huong
g, tong hop béo cao Uy ban nhan dan thanh phd; t6 chuc ki niém “ngay moi
trudng thé gioi”, “Ngay nude thé gidi”.
- Céc cong ty quan Iy truc tiép: Thuong xuyén diéu tiét thay nudc trén toan hé
théng nham lam sach ngué)n nude; kiém tra ngan chan, xur Iy hoac dé nghi xtr
1y cac vi pham xdm l4n cong trinh va x4, thai gdy 6 nhiém ngudn nudc;
thudng xuyén stra chita nhitng cong trinh da va dang xudng cap nham bao vé
t6t nguon nudc, két hop gilta viée xa nude thai voi hé thong tiéu thoat nudc
trong san xuit néng nghiép theo hudng vé song Lach Tray, séng Vian Uc,
song Cam...(nghiém cap xa thai vao song Da Do)
- Quy hoach va xay dung va hé thdng thu gom nudc thai cho khu cong nghiép
An Duong va thi trin An duong, nudc thai sinh hoat ctia cac khu dan cu va
khu cong nghi€p theo hudéng chay vao song Lach Tray.
- Quy hoach va xay dung lai hé théng thu gom nuéc thai bénh vién, khu dan
cu va cac khu cong nghiép con lai theo huéng chay vao song van Uc.

-Quy hoach va di chuyén cac nghia trang ra ngoai pham vi bao vé ngudn
nude, trude hét 1a nghia trang phuong Trang Minh, quan Kién An.

Bién phap lau dai

Tham muu cho Uy ban nhan thanh phd diéu chinh Quyét dinh s6 781/QP-UB
ngay 31/3/2004 ban hanh quy ché quan 1y, bao vé ngudn nudc sinh hoat trén
dia ban thanh phd Hai Phong va ban hanh Chi thi vé viéc nang cao cong tac
quan 1y nha nudc vé tai nguyén nudc;

Trién khai nhanh cac Pé an: “Quy hoach tai nguyén nuéc thanh phd Hai
Phong dén nam 2020, tim nhin dén nam 2030”; “Nhiém vu, giai phéap bao v¢

ngudn nude ngot trén dia ban thanh phd Hai Phong™.
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KHOA LUAN TOT NGHIEP

PHU LUC
Phu luc 1: QCVN 08: 2008/BTNMT vé chét luong nudc mat.

Truong PHDL Hai Phong

Gia tri gioi han

STT | Théng sé Ponvi | A B
Al A2 Bl B2
1 pH 6-8,5 6-85 |559 |55-9
2 Oxy hoa tan|mg/l [>6 >5 >4 >2
(DO)
3 Tong chat ran lo | mg/l |20 30 50 100
lung (TSS)
4 COD mg/I 10 15 30 50
5 BOD5 (200C) mg/I 4 6 15 25
6 Amoni  (NH™) |mg/l |0.1 0.2 0.5 1
(tinh theo N)
7 Clorua (CI-) mg/I 250 400 600 -
8 Florua (F-) mg/I 1 1,5 1,5 2
9 Nitrit ~ (NO®) |mg/l |0,01 0,02 [004 [0,05
(tinh theo N)
10 Nitrat  (NO®) |mg/l |2 5 10 15
(tinh theo N)
11 Phosphat mg/I 0,1 0,2 0,3 0,5
(PO4%)(tinh theo
P)
12 | Xianua(CN-) |mg/l  |0,005 001 [002 [0,02
13 | Asen (As) mg/l  |0,01 002 [005 |01
14 | Cadimi (Cd) mg/l | 0.02 0,02 |0,05 [0,05
15 [ Ch. (Pb) mg/l | 0,02 0,02 |005 [0,05
16 Crom Il (Cr’*) | mg/l 0,05 0,1 0,5 1
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17 [CromVI(Cr®) [mg/l  [0,01 0,02 [0,04 [0,05
18 Pong (Cu) mg/l |01 0,2 0,5 1
19 |[Kém (Zn) mg/l 0,5 1 1,5 2
20 Niken (Ni) mg/l  |0,1 0,1 0,1 0,1
21 Sat (Fe) mg/l |05 1 1,5 2
22 | Thuy ngan (Hg) |mg/l |0,001 0,001 [0,001 [0,002
23 | Chat hoat dong|mg/l |01 0,2 0,4 0,5
bé mat

24 Tong dau, md|mg/l |0,01 002 |01 0,3
(oils & grea se)

25 Phenol (tong s0) | mg/l | 0,005 0,005 |0,01 |0,02

26 | Hoé chat bao vé
thuc vat Clo hiru
co uo/l 0,002 0,004 0,008 |0,01
Aldrin+Dieldrin | pg/I 0,01 0,012 |0,014 |0,02
Endrin pg/l 0,05 0,1 0,13 0,015
BHC uo/l 0,001 0,002 |0,004 |0,005
DDT ug/l 0,005 0,01 0,01 0,02
Endosunfan
(Thiodan) ug/l 0,3 035 [038 |04
Lindan uo/l 0,01 0,02 0,02 0,03
Chlordane ug/l 0,01 0,02 0,02 0,05
Heptachlor

27 | Ho4 chat bao vé
thuc vat phospho
hiru co ug/l 0,1 0,2 0,4 0,5
Paration ug/l 0,1 0,32 0,32 0,4
Malation

28 | Hoa chat trir co
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2,4D ug/l 100 200 450 500
2,45T ug/l 80 100 160 200
Paraquat g/l 900 1200 1800 | 2000

29 Tong hoat do | Bg/l 0.1 0.1 0.1 0.1
phong xa «

30 Téng hoat do | By/l 1.0 1.0 1.0 1.0
phong xa

31 E. Coli MPN/ |20 50 100 200

100ml
32 Coliform MPN/ | 2500 5000 | 7500 | 10000
TAI LIEU THAM KHAO

- Vién Y hoc lao dong va v¢ sinh moi truong — 1993.

moi trudng chét luong nudc — NXB Gido duc — 2006.

hoc Cong ngh¢ va Méi truong — 2002.

1. Thudng quy k¥ thuat: Y hoc lao dong va Vé sinh méi truong — Bo Y té

2. PGS — TS Hoang Hung, Gido trinh Con ngudi va moi truong — NXB
Pai Hoc Quéc Gia TP. H6 Chi Minh — 2005.
3. Pham Ngoc HO, Déng Kim Loan, Trinh Thi Thanh, Gido trinh co s&

4. S6 tay quan tric va phan tich méi truong — Cuc Méi truong, Bé Khoa
5. Thong tu quy dinh quy trinh k¥ thuat quan tric méi truong nudc mit

luc dia— TT 29/2011L/TT-BTNMT — Bo Tai nguyén va Moi truong.
6. Quy chuan k¥ thuit qudc gia vé chat lugng nuéc mit — QCVN

08:2008/BTNMT — Ban soan thao k¥ thuat Qudc gia vé chat luong nudc.
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