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KHOA LUAN TOT NGHIEP KHOA MOI TRUONG

MO PAU

“ O ddu cé nwéc, ¢ dé cé sw song ”. Nhung thuc té hién nay, ngudn nudc dang
bi 6 nhidm nghiém trong do viéc xa thai bira bai, khai thac qua muc ngudn nudc
clia con nguoi. Hau qua 1a ngudén nuéc mat va ngudn nudc ngam bi & nhidm
nang né. Moi trudng nudc bi 6 nhiém bai nhiéu nguyén nhan khac nhau mot
trong cac nguyén nhan gay 6 nhidm dé 1a kim loai ning. Trir mot sé kim loai
nang & dang vi luong can thiét cho su sdng, con phan 16n thi ching 1 tac nhan
gy doc cho co thé.

O Viét Nam ciing nhu trén thé gisi, pho bién hién nay 1a cac co quan, xi
nghiép, nha truong, cac ho gia dinh & ngoai thanh, xa trung tdm thanh phé...
thuong ding nudc trong sinh hoat va san xuat 1a ngudn nuéc ngam khai thac tir
cac nudc giéng khoan, hay qua cac giéng khoi.

Tuy nhién tro ngai cho viéc dung nuéc giéng thuong bi nhiém cac hop chét
cua kim loai nang ¢ dang hoa tan nhu Fe(OH),, Fe(HCOs3),, Mn(HCO3),... gay
mat mi quan, tic duong ong dan, 1am ban cac thiét bj va anh huong dén stc
khoe con nguoi.

Mic di dd c6 nhiéu cdng trinh nghién ctu, ché tao thiét bi xtr 1y nuéc ngam
nhung vi nhiéu 1y do nhu kinh phi, thiét bi phtc tap, thay thé thiét bi kho khan...
nén nhiing thiét bi nay khong dwoc pho bién dbi véi da phan cac ho gia dinh
dung nudc giéng. V6i muc dich nghién ciru phuong phap xu Iy méi véi chi phi
thap, phi hop véi diéu kién kinh té, dat hiéu qua cao, tién dung cho nguoi dan,
nén dé tai: “ nghién cieu xit Iy Fe, Mn trong nwéc giéng khoan bang bé lgc két
hop tréng cdy dwong xi” duoc chon cho qua trinh nghién cuu.
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CHUONG 1: TONG QUAN
1.1 Téng quan vé nwéc ngam [1],[2]:
1.1.1. Ngudn nuwéc ngam

Nudc ngam 1a nude & thé 1ong chira day trong cac 16 hong caa dat va nham
thach tao nén 16p vo qua dat. Ngudn nudc ngam hinh thanh nim trong vong tuan
hoan cua nuéc. Pay 1a luong nuéc ta khdng thé nhin thdy dugc. Trong vong
tuan hoan qué trinh mua dua nuéc tré lai mat dat thi mét phan luong mua roi
trén mat dat va thAm vao trong dat trg thanh nuwéc ngdm. Luong nudc nay do
khong thé ngdm qua ting da me nén nudc s& tap trung & bé mat 16p da nay. Tuy
ting kién tao dia chat ma tap trung hinh thanh cac dang khéac nhau trong cac tui,
khoang tréng trong dat. Sau khi day cac khoang, nudc sé bat dau di chuyén va
lien két cac khoang, cé4c tdi vai nhau, dan dan hinh thanh mach nuéc ngam Ién
nhoé. Cac mach nudc ndy sé husng dan ra cac ving song, sudi cung cap mot
phan nudc cho ching. Tuy nhién viéc hinh thanh nuéc ngam con phuc thudc vao
lwong nudc ngam xudng, luong mua ciia ving d6, kha nang trit nudc cia dat.

Khi nghién ciru nudc ngam thi thanh phan hoéa hoc cua nuéc ngam 1a khong
thé bo qua. Mot sb nghién ciru vé dic diém chung cua qua trinh hinh thanh thanh
phan héa hoc ciia nudc ngam:

- Pic diém thir nhat:

Nudc ngam tiép xuc truc tiép hoan toan véi dat va nham thach. Nugc ngam
c6 thé 1a cac mang mong bao phi cac phan tar nho bé giita cac hat dat, nham
thach, 1a chét long duoc chira day trong cac 6ng mao dan nho bé giira cac hat
dat, da, nudc ngam co thé tao ra cac tia nudc nho trong cac tang ngam nudc,
tham chi n6 c6 thé tao ra khéi nuwdc ngam rat day trong cac tang dat da, nham
thach.

Thai gian tiép xic cia nudc ngam véi dat va nham thach lai rat dai nén tao
diéu kién cho cac chat trong dat va nham thach tan trong nuwdc ngam. Nhu vay
thanh phan héa hoc cua nuéc ngam chi yéu phu thudc vao thanh phan héa hoc
cua c4c tang dat, nham thach chitra n6.
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- Pic diém thir hai:

Cac loai dat, nham thach cua vo trai dat chia thanh céc tang 16p khac nhau.
MJi tang 16p d6 co thanh phan hda hoc khac nhau. Gitra cac tang, 16p dat, nham
thach thuong cé cac 16p khdng tham nudc. Vi vay nuéc ngam ciing duoc chia
thanh céc tang, 16p khac nhau va thanh phan hoéa hoc cua cac tang 16p do ciing
khac nhau.

- Pic diém thi ba:

Anh huong caa khi hau d6i véi nudc ngam khong ddng déu.

Nudc ngam ¢ tang trén clng, sat mat dat chiu anh huong caa khi hau. Céc
khi hoa tan trong tang nuéc ngam nay do nudc mua, nudc séong, nudc ho...mang
dén. Thanh phan hoa hoc ciia nuéc ngam cua tang nay chiu anh huong nhiéu cua
khi hau.

Trai lai, nudc ngam & tang sau lai it hoic khdng chiu anh huong cua khi hau.
Thanh phan hoa hoc cia nudc ngam thudc tang nay chiu anh huang truc tiép cua
thanh phan hoa hoc tang nham thach chira né.

Can ctr theo d6 sau cua ting nudc ngdm ma ngudi ta chia ra 1am 3 ting nudc
ngam:

1) Nudc tang trén: Tang nudc ndy nam trén mat goc xam thuc va do nuéc
mat tham tir trén xudng. Nudc trong tang nay giao lvu manh. Thanh phan hoa
hoc chiu anh huéng cta nguén nuwdc mat, caa thanh phan hda hoc cua tang dat
chira n6 va cua khi hau.

2) Nudc tang gitra: Nudc ¢ tang nay cham giao luu, it chiu anh huong cua
khi hau.

3) Nudc tang dudi: Nudc ¢ ting nay khong chiu anh huéng cia nudc mit
dat nén khdng chiu anh huong cua khi hau.

- Pic diém thi tu:

Thanh phan caa nuéc ngam khong nhiing chiu anh huong vé thanh phan hoa
hoc caa tang nham thach chta né ma con phu thudc vao tinh chat vat ly cua cac
tang nham thach do.

O céc tang sau khac nhau, nham thach c6 nhiét d6 va &p suat khac nhau nén
chtra trong céc ting nham thach d6 ciing c6 nhiét do va &p suat khac nhau.
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Vi vy nudc ngdm & cac ting rat sau co thé cé &p suat hang ngay N/m? va
nhiét do c6 thé I6n hon 373°K.

- Pic diém thi nim:

Nudc ngam it chiu anh huong cua sinh vat nhung chiu anh huang nhiéu cua
vi sinh vat.

O cac tang sau d6 khong cd oxy va anh sang nén vi sinh vat yém khi hoat
do6ng manh, chi phdi nhiéu dén thanh phan hda hoc cia nudc ngam. Vi vay
thanh phan hoa hoc cua nuéc ngam chira nhiéu chat cé ngudn gdc vi sinh vat.

Tat ca 5 dic diém trén da gop phan quyét dinh tinh chat va thanh phan cua
nuéc ngam. Qua d6 ching ta thay nhung dic diém co ban cua thanh phan héa
hoc ctia nudc ngam 1a:

1) Thanh phan héa hoc cua nudc ngam rat phic tap. N6 chiu anh huong cua
ca tinh chat vat ly 1an cé&c thanh phan hoa hoc cua tang dat, nham thach chia no.
Trong nudc ngam chira tat ca cac nguyén td cau tao nén 16p vo trai dat, nhung
ham luong cua cac nguyén té do trong cac tang nudc ngam khac nhau la rat
khac nhau.

2) Do khoang héa cua céc loai nudc ngam ciing rat khac nhau.

3) bong thai thay hoa cua céc 16p nudc ngam & tang sau chua duoc nghién
ctru nhiéu. Thanh phan hoa hoc cia chung thay d6i rat cham, thuong phai dua
theo nién dai cua dja chat dé du doan.

Nuéc ngam chi chiém 30.1% trong 0.9% lugng nudc trén trai dat nhung nod
lai dong vai tro rat quan trong trong cudc song cua dong thuc vat va con ngudi
trén trai dat. Theo ty nhién nudc ngam sé tao thanh céc dong chay ra séng, ho va
chay ra bién, tuy nhién con nguoi hién nay da thuc hién liy nuéc ngam theo
cach nhan tao theo hinh thic dao giéng khoi, giéng khoan va éng khoan cua cac

nha may nudc.

Pbi voi cac ho gia dinh Viét Nam nhu hién nay viéc lay nuéc ngam théng
qua dao giéng khoi va giéng khoan 1a pho bién nhat. Ngudn nudc giéng nay rat
quan trong trong viéc cung cap nudc sinh hoat cho hang ngay cua nguoi dan.
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1.1.2 Thanh phan dic trung chinh cia nwéc ngam [5]

Thanh phan dic trung ciia nudc ngam phu thudc vao thanh phan hda hoc cua
c4c tang dat, nham thach chtra nd, thanh phan hoéa hoc cua ngudn nudc mat, khi
hau, thoi tiét. Céc loai dat, nham thach cua vo trai dat chia thanh céc tang 16p
khac nhau va c6 thanh phan héa hoc khac nhau. Tuy nhién tat ca déu cé nhiing
thanh phan dic trung sau:

s Do cirng cua nwéc

La dai luong biéu thi cho ham lugng cac mudi caa canxi va magie cé trong
nudc. C6 thé phan biét thanh 3 loai d6 ctng: do cing tam thoi, d6 cing vinh
ctru va d6 cang hoan toan phan. B cing tam thoi biéu thi tong ham luong cac
mudi cachonat va bicachonat cua caxi va magie co trong nuéc. Po cimg vinh
ctru biéu thi tong ham luong cac mudi con lai cia caxi va magie c6 trong nudc.
Do cung toan phan 1a téng cua hai loai do cang trén.

s D¢ pH cua nuwéc

Puoc dic trung boéi nong do ion H* trong nudc (pH = -Ig[H*]. Tinh chat cua
nudce dugce xac dinh theo cac gia tri khac nhau cua pH. Khi pH = 7 nuéc ¢6 tinh
trung tinh, pH < 7 nuéc mang tinh axit va khi pH > 7 nudc ¢6 tinh kiém.

% Ham lwgng Fe

Sét ton tai trong nude dudi dang sat (11) hoac sit (III). Trong nudc ngam sat
thuong ton tai dudi dang sat (11) hoa tan cua cac mudi bicachonat, sunfat, clorua,
d6i khi duéi dang keo cua axit humic hoic keo silic. Khi tiép xtc véi oxi hoic
cac chat oxi hoa, sat (11) bi oxy hoa thanh sat (111) va két taa thanh bong can
Fe(OH); c6 mau nau d6. Nudc ngdm thudng co6 ham lwong sit cao, doi khi 1én
tgi 30mg/l hodc c6 thé con cao hon nita.

< Pj kiém ciia nwéc

C6 thé phan biét thanh d6 kiém toan phan va riéng phan. Do kiém toan phan
bao gém tong ham luong céc ion bicacbonat, hydroxit va anion caa cac mudi
ctia cac axit yéu. Khi nudc thién nhién c6 do mau 16n, d6 kiém toan phan sé& bao
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gom ca do kiém do mudi cua cac axit hitu co gdy ra. Do kiém riéng phan con
duoc phan biét: d6 kiém bicacbonat hay d6 kiém hydrat.

K/

s  Ham lwgng Mn

Mangan thuong dugc gip trong nudc ngam ¢ dang mangan (II), nhung Vi
ham luong nho hon sat rat nhiéu. Tuy vay véi ham lwong mangan > 0.05 mg/I
d3 gy ra cac tac hai cho viéc st dung va van chuyén nude nhu sat.

< Cac hgp chat chira Nito

Ton tai trong nudc thién nhién dudi dang nitrit (HNO,), nitrat (HNOs) va
amoniac (NH3). Céac hop chét chira nito c6 trong nudc ching to nudc da bi
nhim ban béi nude sinh hoat. Khi mai bi nhiém béan trong nudc ¢é ca nitrit va
amoniac. Sau mot thoi gian, amoniac va nitrit bi oxy hoa thanh nitrat.

1.2. Sw anh hwéng ciia mt sé thanh phan trong nwéc ngam téi sinh hoat va
sic khoe con ngwoi [1],[4]

Nudc khong thé thiéu duoc trong doi séng cta con ngudi tir sinh hoat ca
nhan cho t6i hoat dong san xuét. Nhung khong phai ngudn nudc nao ciing sir
dung dugc, tuy theo muc dich st dung khac nhau ma yéu cAu ham lugng cac
chat trong nudc phai khac nhau. Nhung sy ¢6 mit cia cac ion Fe va Mn trong
nudc ngdm van ludn anh hudng 16n trong qua trinh st dung nude du muc dich
str dung 14 gi. Nén loai bo ion Fe va Mn 1a wu tién hang dau cho qua trinh xt 1y

nudc ngam.

Khi sat c6 ham lugng 16n hon 0.5 mg/l, nude s& c6 mui tanh khé chiu, 1am
vang quan 4o khi giit va dung cu trong gia dinh, lam hu san pham cua nganh
dét, gidy, phim anh, dd hop ... Nong d6 1- 3 mg/l trong nudc yém khi co thé
chép nhan dugc cho mdt mic sinh hoat vé phuong dién doc hai. Tuy vay, vé
cam quan thi yéu cau nong do thip hon. Tiéu chuan gi6i han cho phép cua Viét
Nam la 0.3 mg/I.

Vé6i mangan khi vugt qua yéu cau vi lugng ma co thé dong vat va con nguoi
can thiét trong mot ngay sé anh hudng 16n tdi co thé nhu gy doc cho than kinh,
gy bénh vé phdi, ung thu. Mangan trong nudc thudng ton tai & dang mudi tan
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cua clorua, sunfat, nitrat. Trong qué trinh st dung nudc c6 chra ham lugng
mangan cao hon 1.5 mg/l dé san xuit va sinh hoat s& gdy can tr¢ do tao mau,
mui kho chiju, 1am 6 ban quén 4o, dung cu sinh hoat, két tua dudi dang hydroxit
dong can duong 6ng. Tiéu chuin nude udng va nude sach déu quy dinh ndng do
dudi 0.5 mg/l.

Do duc cua nudc 1a thude do hién tuong duc cia nudc. PO duc 1a do céc
chét rin khuéy duc boi hoat dong cua cac sinh vat phu du hodc hoat dong cua
con ngudi tac dong téi dat, nude. Do duc gay anh hudng rat 1on téi viée sir dung
nudc, 1am ting nguy co cic bénh tiéu hoéa, gy mat hong mau vai giit bang
nuoc, thuc phém hong mau va mui. Nudc c6 do duc cao thé hién sy nhiém ban
ctia nudc bai nhitng chat hoa tan hay lo limg khong can thiét nhu 1a két tia cia
Fe, Mn hay su c6 mit chét hitu co...khién nudc khong thé sir dung trong sinh
hoat va tic hé théng loc, nhét 13 hé théng dung mang loc.

Ham lugng chat ran lo lung gy dong cin trong cac ndi dun. Hong thuc
pham, gdy mat vé sinh trong sinh hoat, hong mau vai, déng cin trong cac bé

chtra nudc, tac 6ng dan nude va gdy mat mi quan ngudn nudc.

Nudc c6 d§ cung cao gay tréd ngai cho sinh hoat va san xuat: gidt quan ao
ton xa phong, nau thirc an lau chin, gay dong can noéi hoi, giam chat lugng san
pham...

Nudc ngudn co d6 pH thap sé gay khé khan cho qué trinh xtr Iy nudc.

Do kiém caa nudc anh huong truc tiép dén tée do va hiéu qua xua 1y nudc. Vi
thé trong trudng hop nudc nguon co6 do kiém thap, can phai bo sung hoa chat dé
kiém hoa nudc.

1.3. Mgt s6 chi tiéu danh gia chat lwong nwéc ngam [6]

bé danh gia chat lugng nudc ngadm, nguoi ta dua ra cac chi tiéu vé chat
luong ngam bao gom: chi tiéu vat 1y, chi ti€u hoa hoc va chi ti€u vi sinh.
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a. Cac chi tiéu vat ly:
%  Ddduc

Nudc nguyén chat 1a mot moi truong trong suét va c6 kha ning truyén anh
sang tét, nhung khi trong nudc c6 tap chat huyén phd, cin ran lo lang, cac vi
sinh vat va ca c&c hoa chit hoa tan thi kha ning truyén anh sang cua nudc giam
di. Dua trén nguyén tic d6 ma ngudi ta xac dinh do duc cia nuéc. Nude co do
duc cao 1a nudc chta nhiéu tap chat do d6 kha nang truyén anh sang ciua nudc
giam. C6 nhiéu phuong phap xac dinh do duc caa nudc nén két qua thuong duoc
biéu thi bang nhitng két qua khac nhau. Vi du: Pon vi JTU (Jackson Turbidity
Unit) 13 don vi d6 duc khi do bang dng do d6 duc Jackson. Khi ding may do do
duc Nephel (Nephelmeter) ta lai ¢6 don vi d0 duc FTU hay don vi d6 duc so
sanh véi dung dich tiéu chuan (ding khi d6 duc bang 5 dén 100 don vi).

% D¢ mau

Nudc nguyén chat khong mau, nudc ¢6 mau l1a do cac chat ban hoa tan trong
nudc tao nén. Vi du cac hop chét sit khong hoa tan 1am cho nudc cd6 mau do
nau, cac chat mun Humic 1am cho nudc ¢6 mau vang, cac loai thay sinh 1am cho
nudc ¢d mau xanh 1a cay... Nudc thai sinh hoat va nudc thai cong nghiép
thuong tao ra mau xam hoic den cho ngudn nudc tiép nhan. Cac phuong phap
xac dinh d6 mau co thé so sanh véi dung dich chuan Nessler, thuong ding dung
dich K,PtClg+CaCl,; 1mg/l K,PtClg béng mot cuong d6 mau khac nhau, so sanh
véi mau caa dung dich chuan hodc si dung cac 6ng so mau.

% Nhigtdp

Nhiét d6 nuéc thay d6i theo mua, chi yéu & nudc mat, nuéc ngam it thay
d6i hon (24 - 27°C). Nhiét do cua nudc ¢ anh huong dén cac qua trinh hinh
thanh va xir 1y nuéc.

< Ham lwong chdt rin

Ham luong chat ran trong nudc géom c6 chat ran vo co (cac mudi hoa tan,
chat rin khong tan nhu huyén phu, dat cat...) chat ran hitu co (gdm céc vi sinh
vat, vi khuan, dong vat nguyén sinh, tao va céc chat ran hiru co v sinh nhu phan
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rac, chat thai cdng nghiép...). Thong thuong khi néi dén ham luwong chit rin,
nguoi ta dua ra cac khai niém sau:

Toéng ham luong chat rin TS (Total Solid): 1a trong lwong khd tinh bang
miligam caa phan con lai sau khi lam bay hoi 11it miu nudc trén noi cach thuy
roi siy khd & 105°C t6i khi c6 trong lwong khong ddi, don vi 1a mg/l.

Can lo ltng SS (Suspended Solid): 1a trong luong khd tinh bang miligam
cua phan con lai trén gidy loc khi loc 1 1it mau nuéc qua phéu, say khd ¢ 105°C
ti khi c6 trong luong khong dbi, don vi 1a mg/l.

Chét ran hoa tan DS (Dissolved Solid): bang hiéu giita tong lugng cin lo
Itrng TSS va can lo ling SS:

DS =TSS-SS

Chat ran bay hoi TVS (Volatile Solid): 1a phan mat di khi nung cin lo ling
SS ¢ 550°C trong thoi gian nhat dinh. Phan mat di 1a chat ran bay hoi, phan con

lai 14 chat ran khong bay hoi.
b. Cac chr tiéu hda hoc:

% Ham lwong oxy hoa tan DO

Oxy hoa tan trong nudc phu thudc vao cac yéu té nhu: ap suat, nhiét do, dac
tinh cua ngudn nudc bao gébm cac thanh phan héa hoc, vi sinh, thuy sinh. Cac
ngudn nudc mat ¢d bé mat thoang tiép xdc truc tiép véi khong khi nén thuong
c6 ham luwong oxy hoa tan cao. Ngoai ra qué trinh quang hop va hé hap cua vi
sinh vat trong nudc cling lam thay doi luong oxy hoa tan trong nudc. Nudc
ngam thudng c6 ham lugng oxy hoa tan thap do céc phan ung oxy hoa khir xay
ra trong long dét da tiéu thu mot phan oxy.

Oxy hoa tan trong nudc khdng tac dung véi nudce vé héa hoc. Khi nhiét do
tang, kha nang hoa tan oxy trong nudc giam. Ham luong oxy hoa tan trong nudc
tuan theo dinh luat Henry, trong nuéc ngot & diéu kién 1at va 0°C luong oxy hoa
tan dat t6i 14,2mg/l, ¢ lat va 35°C gia tri oxy hoa tan chi con 7mg/l. Thong
thuong nong do oxy hoa tan trong nudc ¢ diéu kién téi han 1a 8mg/l.
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< Khi hidrosunfua H,S

Khi H,S 1a san pham cuaa qua trinh phan huy cac hop chat hitu co, phan rac
c6 trong nudc thai. Khi H,S lam cho nudc c6 mii tring thdi kho chiu. Véi ndng
d6 cao khi H,S mang tinh dn mon vat liéu. Trong nudc ngam, su hinh thanh H,S
chi yéu do qua trinh khir SO,* thanh H,S (trong diéu kién yém khi).

< CAac anion

Trong nuéc ngam chira mot luong 16n cac anion, mot phan do cac khi tac
dung voi nude, mot phan do su hoa tan cia cac khoang chét (trong dat) va do su
phan huy caa cac hop chat hiru co. Thuong gap nhat la CI', SO,%, CO5”, HCO3,
F, I

o Cac cation

Céc cation Mn?*, Fe**, Mg®*, Ca** thuong gép trong nudc ngam tao nén do
cing, do mau ... Ngudn gbc cua cac cation trong nudc ngam do su hoda tan cua
cac khoang chat.

< Cé&c hop chat ciia nito

Cac hop chat cua nito ¢6 trong nuéc la két qua caa qué trinh phan hay hop
chat hiru co trong tu nhién, trong cac chat thai va cac ngudn phan bon ma con
nguoi truc tiép hay gian tiép dua vao ngudn nudc. Cac hop chit nay thuong ton
tai & dang ammoniac, nitrit, nitrat va cac dang nguyén té N,. Dya vao viéc tim
thay cac hop chét cia nito ma ta danh gia duoc mic d6 6 nhidm cua nudc.
Trong nudc ngam, do diéu kién khoéng co oxi, vi vay hop chat nito ton tai chu
yéu dudi dang NH,".

< Céc hop chadt cia axit cacbonic

Do 6n dinh cua nudc phu thude vao trang thai can biang giita cac dang hop
chat cua axit cacbonic. Axit cabonic 1a mét axit yéu, trong nudc hop chat nay
phan ly nhu sau:

H2C03 — H+ + HCOg

2HCO; — COZ* + CO, + H,0
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Tuong quan ham lugng gitta CO,, HCO; va CO5 ¢ mot nhiét d6 nhat dinh
phu thudc vao ndng do cua ion H*, nghia 1a phu thudc vao d6 pH cua nuée. Khi
pH < 4, trong nudc chi ton tai CO,, khi pH < 8,4 trong nudc c¢d ca CO, va
HCO3, khi pH < 8.4 lugng CO, bi triét tiéu va trong nudc ton tai ca HCO4 va
CO5?, khi pH > 12 trong nudc chi ton tai COz%.

C. Cac chi tiéu vi sinh:

Trong nudéc thién nhién cé nhiéu loai vi triing, siéu vi tring, rong, tao va cac
loai thity sinh khac. Tuy nhién trong nudc ngam chi thudng ton tai cac vi tring
do sat gay ra va cac vi tring gay bénh khac do ngudn nudc bi nhiém ban nhu vi
trung gay bénh li, thuong han, dich ta, bai liét... viéc xac dinh sy c6 mat cua cac
loai vi tring gay bénh thuong rat khé va mat nhiéu thoi gian do sy da dang vé
chang loai. Vi vay trong thuc té thuong ap dung phuong phap xac dinh chi s6 vi
tring dic trung. Nguon goc cua vi tring gay bénh trong nuéc ngam la cac nguon
nhiém bai phan rac, chat thai ciia con nguoi va dong vat tham xuéng. Trong chat
thai ctia con ngudi va dong vat lubn cé loai vi khuan E.coli sinh séng va phat
trién. Su c6 mat cua E.coli trong nudc chiing té ngudn nude da bi 6 nhiém boi
phan réac, chat thai cia con nguoi va dong vat, ¢d kha ning ton tai cac loai Vi
triung gay bénh. Pic tinh caa vi khuan E.coli 14 c6 kha ning t6n tai cao hon cac
loai vi tring gay bénh khéc, do d6 sau khi xir Iy néu trong nudc khéng con phat
hién thay vi khuan E.coli chang to cac loai vi triing gay bénh khac da bi tiéu diét
hét, mat khac viéc xac dinh s6 luong vi khuan E.coli thuong don gian va nhanh
chéng cho nén loai vi khuan nay duoc chon 1am dic trung trong viéc xac dinh
murc d6 nhiém ban do vi tring gay bénh trong nuéc.

Nguoi ta phan biét tri sé E.coli va chi s6 E.coli. Tri sé E.coli 1a don vi thé
tich nudc ¢6 chira mot vi khuan E.coli, con chi sé E.coli 1a sé Twong vi khuan
E.coli c6 trong 1lit nuéc.

Tiéu chuan nudc cap cho sinh hoat & cac nudc tién tién quy dinh tri s6 E.coli
nhé hon 100ml, chi s6 E.coli twong tng 1a 10 (con/ lit). Tiéu chuan vé sinh Viét
Nam quy dinh chi sé E.coli cua nudc thai sinh hoat phai nhé hon 20. Ngoai ra
trong s truong hop, sb luong vi khuan hiéu khi va ky khi ciing duoc xac dinh
dé tham khao them trong viéc danh gia mirc d6 nhiém ban cua nguén nudc.
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1.4. Mot s6 phwong phap xir [f Fe, Mn trong nuwéc ngam [5]

Trong nudc ngam, ham lugng sit va mangan thudng c6 ndng do cao va la
chi tiéu danh gia chat luong nudc ngdm. Vi vay, mot trong nhitng muc tiéu ctia
xtr Iy nuwdc ngdm 1a viée xir 1y sat va mangan dat hiéu qua. Sau ddy 1a mot sb
phuong phap xt Iy nuwdc ngam.

a.  Phwong phdp xir Iy sdt:
> Khi# bang phwong phdp lam thodng

Nguyén ly cia phuong phap nay la oxy hda sat (11) thanh sat (111) va tach
ching ra khoi nude dudi dang hydroxit sat (I111). Trong nudc ngam, sat (I1)
bicachonat 1a mudi khdng bén, n6 dé dang thiy phan thanh sit (11) hydroxit theo
phan @ng:

FG(HCOg)Q +2H,0 — Fe(OH)2 + 2H,CO;

Néu trong nudc c6 oxy hoa tan, sat (11) hydroxit s& bj oxy hda thanh sét (111)
hydroxit theo phan tng:

4Fe(OH), + 2H,0 + O, — 4Fe(OH);]

Sat (IIT) hydroxit trong nudc két taa thanh béng can mau vang va cé thé tach
ra khoi nuéc mot cach dé dang nho qua trinh lang loc.

Két hop ca hai phan tng trén ta duoc phan tng chung cua qua trinh oxy héa
Sat nhu sau:

4Fe** + 8HCO; + 0, + 10H,0 — 4Fe(OH); + 8H* + 8HCOy

Nguoi ta ciing nhan thay rang, toc do phan ung oxy hoa sat ting khi pH cua
nuéc ting (Ndng do H* giam) va khi ndng d6 hoa tan tang.

Nudc ngam thuong khong chira oxy hoa tan hoidc cé luong oxy hoa tan rat
thap. Dé ting ndng do oxy hoa tan trong nudc ngam, bién phap don gian nhat 13
lam thoang. Hiéu qua caa budc lam thoang duoc xac dinh theo nhu cau oxy cho
qué trinh khir sat.
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> Cdc phwong phdp oxy héa khir bang hoa chat

Khi trong nudc c6 ham lugng tap chat hitu co cao, cac chét hitu co sé tao ra
dang keo bao vé cac ion sat, nhu vay muén khir sat phai pha v& dugc mang hitu
co bao vé bang tac dung cua c4c chat oxy hda manh. Dbi véi nudc ngam, khi
ham luong sit qua cao dong thoi ton tai ca H,S va sat, trong trudng hop nay can
dung dén hoa chat dé khir.

> Khipsit bang voi

Phuong phép nay c6 thé 4p dung cho nuéc mit va nuéc ngam. Nhuoc diém
ctia phuong phap nay 1a phai dung dén cac thiét bi pha ché cong kénh, quan ly
phiic tap, cho nén thuong két hop khir sat véi qué trinh xir Iy khac nhu xu Iy 6n
dinh nudc bang kiém hoa, lam mém nudc bang voi két hop véi soda.

Khi cho v6i vao nudc, dd pH cua nude tang 1én. O diéu kién giau ion OH,
c4c ion Fe*" thuy phan nhanh chéng thanh Fe(OH), va ling xudng mét phan, thé
oxy hda khu tiéu chuan cua hé Fe(OH),/Fe(OH); giam xudng, do dé sat (11) dé
dang chuyén hoa thanh sat (111). Sat (111) hydroxit két tu thanh béng can, ling va
c6 thé dé dang tach ra khoi nudc.

Luong voi can thiét cho qua trinh dugc tinh nhu sau:
[CaO] = 0.8[CO] + 1.8[Fe]

Trong do:
[CaO]: lwgng véi can thiét cho qué trinh, mg/l.
[CO,]: ham lugng CO, tu do trong nudc ngudn, mg/l.
[Fe]: ham luong sat trong nudc, mg/l.
> Khisdt bang clo

Qua trinh xir ly sit bang clo duoc thuc hién nhd phan (ng sau:

2Fe(HCOy), + C1, + Ca(HCO,), + 6H,0 — 2Fe(OH); + CaCl, + 6H* + 6 HCO;
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Pong thoi véi viec khtr sit bang clo, cac chat hitu co ciing duoc khir khoi
nuée, do d6 lidu luong clo can thiét cho qua trinh con phu thudc vao ham luong
c4c chét hitu co co trong nude. Thong thuong ngudi ta bo sung mot luong clo dé
khtr c4c tap chét hitu co bang:

mCl=05[0,]  (mg/l)
Trong do:
[0,]: d6 oxy hoa bing kali permanganat caa mudi tinh chuyén ra oxy.
> Khi# sdt bang kali permangamat (KMnO,)

Khi dung KMnO, dé khu sat, qué trinh xay ra rat nhanh vi can mangan (1V)
hydroxit vira duoc tao thanh sé& 1a nhan té xc tac cho qua trinh khir.

Phan tng khir xay ra theo phuong trinh sau:
5Fe”* + MnO, + 8H" — 5Fe*" + Mn*" + 4H,0
b. Cac phuwong phap xu ly mangan:

Mangan trong nudc thuong ton tai véi sat & dang ion hoa tri (11) va dang keo
hitu co trong nudc bé mat. Do vay, qua trinh khir mangan thuong duoc tién hanh
dong thoi véi qua trinh khir sat.

Mangan (1) hoa tan khi bi oxy hda s& chuyén dan thanh mangan (111) va
mangan (V) & dang hydroxit két taa. Qua trinh oxy hda xay ra theo phan ung
sau:

2Mn(HCO3), + O, + 6H,0 — Mn(OH),| + 4H* + 4HCO;

Nhu vay, qua trinh khir mangan phu thudc vao d6 pH cua nudc, pH cang cao
tac 12 nong do ion H* cang thap. Téc do oxy hoa va thiy phan mangan cang lén
va qua trinh oxy mangan sé& dat hiéu qua cao nhat & mot gia tri pH nao do.

Thay vao phuong trinh biéu dién thé oxy hda khir mangan ta thay rang, dé
dua ham lwong mangan xubng dén 0.2 mg/l, pH phai c6 gia tri xap xi 9.

Sinh Vién: Nguyén Thi Hang Nga Trang 14
Lop: MT1202 Truong DPHDL Hdai Phong



KHOA LUAN TOT NGHIEP KHOA MOI TRUONG

Két qua thuc nghiém cho thay, khi pH nho hon 8 va khong cé chét xdc tac
thi qua trinh oxy héa mangan (I1) thanh mangan (IV) dién ra rat cham. D6 pH
t6i wu cho qua trinh thudng trong khoang 8.5 dén 9.5.

Tuong ty nhu voi sat, quy trinh xir Iy mangan co ban ciing bao gdm cac
khau 1am thoang, 1ing va loc. Trong qua trinh loc, 16p vat liéu loc duoc phu dan
mot 16p mangan hydroxit Mn(OH), tich dién am, 16p Mn(OH), ¢6 tac dung lam
chat xuc tac hap thu cac ion Mn** va oxy héa Mn** theo phan &ng sau:

Mn(OH), + Mn(OH), — Mn(OH)s
4Mn(OH)3 + 0O, + 2H,0 — 4Mn(OH)4l

Lép pha Mn(OH), mai tao thanh lai tham gia vao phan ing maéi va cir nhu
vay tao mot chu trinh phan ang lién tuc. Nhu vay, hiéu qua khir mangan phu
thuoc vao 16p phu Mn(OH), do chinh ban than qué trinh khir tao ra trén bén mat
hat vat liéu loc. Khi chua c6 16p xuc tac, hiéu qua khir chi dat dugc vaoi pH lon
hon 9, khi ¢ 16p xUc tac, phan tng c6 hiéu qua ngay & pH bing 8.2.

Trong thuc té, dé sém dua bé loc vao ché do hoat dong on dinh, can pha
thém vao nudc dung dich kali permanganat véi ham luong 1 dén 3 mg/l trong
vai ngay dau, hoic nang gié tri pH caa nudc 1én trén 9.

Ciing nhu khir sit, khir mangan c6 thé dung phuong phap oxy hoa va
phuong phap hoa hoc. Sau day s€ trinh bay so lugc cac phuong phap do.

>  Khi#rmangan bing phwong phap lam thoang

Cong nghé khir mangan vé co ban ciing gidng nhu cong nghé khir sat, bao
gom gian mua, lang tiép xdc va loc. Riéng phan bé loc, do phan tng oxy hoa
mangan xay ra rat cham nén 16p cat loc phai c6 bé day tir 1.2 dén 1.5m. Ciing
bang thuc nghiém nguoi ta chon bién phap thich hop nhat dé qué trinh co thé dat
hiéu qua va dam bao tao ra dugc I6p mang Mn(OH), bao vé bao quanh cac hat
vat liéu loc 1am mang xuc tac cho chu ki loc tiép theo. Néu rira sach vat liéu loc
thi chu ki sau can c6 thoi gian dé tao 16p mang tiép xdc méi (thuong tir 5 dén 10
ngay). Pé dat duoc hiéu qua loc cao, nguoi ta khuyén nén ding cat den da bao
pha mot 16p dioxit mangan lam vat liéu loc.
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Truong hop nude ¢ chira ca sat va mangan phai tién hanh 1am thyc nghiém
dé tim ra quy trinh xt ly két hop mot cach hop ly. Gian 1am thoang phai dam
bao du lugng oxy hoa tan cho qué trinh oxy hda sit va mangan. Do sat bi oxy
héa trudc nén qué trinh oxy héa mangan sé& xay ra ca ¢ 1op céat loc nim duéi.
Tuy theo chat lwong nudc nguon va cac diéu kién kinh té ki thuat cho phép ma
c6 thé két hop xir 1y nhu sau:

*Xur ly khar mot bac:

Xt Iy mot bac bao gom lam thoang, lang tiép xtc, loc mot hoac hai 16p.
Viéc chon luya cy thé tuy theo diéu kién néu sau khi sat bi oxy héa hét, do pH
ciia nudc con giir duge cao hon 8 thi qua trinh oxy héa mangan s& dién ra thuan
loi. Bé loc can c6 16p cat véi bé day khéng nho hon 1.5m, trong trudng hop nay
nén dung bé loc hai lop (than antraxit va cat) dé co duoc hiéu qua cao. Uu diém
cua quéa trinh nay 1a chi can c6 mot cap bé loc, can Fe(OH); tao ra s& 1a nhan t6
xuc tac oxy hoa. Tuy nhién, viéc rira loc s& rat phuc tap vi néu rira sach can sat &
I6p vat ligu phia trén (Iuu luong ria 16n) thi kho gitr dugc mang xic tac mangan
(V) hydroxit ¢ 16p cét loc phia dudi.

*Xu ly khar hai bdc:

Khi ham luong sit va mangan trong nuéc ngam cao hoic khéng thoa man
y&u cau khi mot bac thi chon quy trinh loc hai bac. Qua trinh khtr sat hoan thanh
& bac mot gom céac khau lam thoang, lang, loc sau d6 xur Iy nang pH cia nudc
|én trén 8. Néu luong oxy hoa tan con lai khong da dé oxy héa mangan thi tién
hanh 1am thoang va loc qua bé loc qua bé loc lan thir hai dé xir ly mangan. Quy
trinh ndy c6 nhuoc diém 14 tén kém nhung hiéu qua xir Iy cao va 6n dinh. Cac bé
loc ¢O chirc nang rd rang nén van hanh rira loc khéng phuec tap.

> Cdc phwong phdp khdc dé khir mangan
*Phuwrong phdp khir mangan dung chdt oxy héa manh

Chat oxy hoa manh ¢ day co thé la Clo, Ozone, kali permangamat, ding d¢
oxy héa Mn**, thanh Mn**. Clo oxy héa Mn** & pH bang 7 trong thoi gian 60
dén 90 phut. Pioxit clo (ClO,) va Ozon (Os) oxy héa Mn?* & pH 6,5 dén 7 trong
thoi gian tir 10 dén 15 phut.

Sinh Vién: Nguyén Thi Hang Nga Trang 16
Lop: MT1202 Truong DPHDL Hdai Phong



KHOA LUAN TOT NGHIEP KHOA MOI TRUONG

Pé oxy héa 1mg Mn?** can dén 1.35 mg CIO, hoic 1.45 mg Os. Néu trong
nuéc co cac hop chat amoni thi qua trinh oxy héa Mn?* chi xay ra sau khi Clo
két hop v&i amoni tao thanh cloamin va trong nudc con du Clo tu do. Kali
permanganat oxy héa Mn*" & moi dang ton tai, ké ca keo hiru co, thanh mangan
(1V) hydroxit.

* Phurong phdp khir mangan bang sinh hoc

Phuong phap nay st dung 16p vat lidu dd duoc cay trén bé mat mot loai vi
khuan c6 kha nang hap thu mangan trong qua trinh sinh truéng. Xac vi khuan
chét s& tao ra trén bé mit hat vat liéu loc mang dioxit mangan MnO, c6 tac dung
nhu chat x(c tac qua trinh khtr mangan.

* Phirong phdp trao déi ion

Trao d6i ion 1a mét trong nhitng phwong phap thudong dugc dung dé tach cac
cation hoic anion ra khoi nuéc. Nhuya trao d6i ion cd thé duoc tong hop tir cac
nhém vo co hay hitu co ¢ gin cac nhom nhu (-SO;H), (-COO-), amin... Cac
cation va anion dugc hap thu trén bé mit nhya trao doi ion:

NnRH + Me"™ — RnMe + nH"
RClI+ A — RA +CI’
C. Cac phuwong phap xur ly khac [8]

Hién nay, dé tao ra mot phuong phap xtr Iy méi khong tao thém céc chat
phtic tap hon ra moi trudng, xu 1y triét dé nhat va thu gom vat liéu loc sau khi
hét han st dung thi cac nha khoa hoc trén thé gidi da phat trién theo mot hudng
moéi. Py chinh 14 phwong phap xtr 1y bang thuc vat. Kha ning lam sach moi
truong cta thuc vat da duoc biét tir thé ky XVIII bang cac thi nghiém cia
Joseph Priestley, Antoine Lavoissier, Karl Scheele va Jan Ingenhousz. Tuy
nhién, méi dén nhitng nim 1990 phuong phap ndy méi dugc nhic dén nhu mot
loai cong nghé méi dung xir Iy moi trudng dat va nude bi 6 nhiém badi cac kim
loai, cac hop chét hitu co, thude stng va cac chit phong xa.

Mot s6 loai thuc vat co kha nang xir 1y kim loai trong nuéc nhu rau mudng,
co vertiver... gan day cay duong xi méi duge nghién ctru. Vi nhitng kha ning
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wu viét trong xir Iy nudc va sy phi hop voi didu kién sinh thai ¢ Viét Nam cua
cay duong xi, nén duong xi dugc chon lam loai thyc vat st dung cho h¢ théng
loc trong d¢é tai nghién ctru.

d. Gidi thiéu vé cdy dwong xi [8]
Nganh duong xi 1a mot nhém gém khoang 12.000 loai.

Duong xi la cac thuc vat c6 mach, c0 lathat su (vi diép). Chang khac
voi1 thuc vat ¢o hat (bao gém thuc vat hat tran va thuc vét hat kin) & phuong thuc
sinh san do khong c6 hoa va hat. Giéng nhu cac loai thuc vat c6 mach khac,
ching c6 vong ddi dugce nhéc téi nhu 13 ludn phién cac thé hé, véi dic trung 1a
mot pha thé bao tur ludng bdi va mot pha thé giao tur don bdi, nhung khac vai
thuc vat hat tran va thuc vat hat kin & chd thé giao tir cua duong xi 1a mét sinh
vat song tu do.

CAu tao dic trung cua duwong xi:

- Than: Phan 16n thuong 1a than r& moc bo ngam dudi 1ong dat, nhung doi
khi va than bo lan moc bo trén mit dit (nhu bo Polypodiaceae), hodc than cot
ban hoa g5 moc th:fmg trén mat dat (nhu bo Cyatheaceae) cao t6i 20 m & mot $6
loai (nhu Cyathea brownii trén dao Norfolk va Cyathea medullaris & New
Zealand).

- L&: Phan mau xanh, c6 kha ning quang hop cia ciy. O cac loai duong xi
n6 thuong duoc nodi toi nhu 1 14 luge, nhung diéu nay 1a do su phan chia lich sir
gilra nhitng nguoi nghién ctru duwong xi va nhitng ngudi nghién ctru thuc vat co
hat, chtr khong phai 1a do cac khac biét trong cau trac. Cac 14 méi thong thudong
nd ra bé‘lng cach trai ra dau 14 non cudn chit. Su bung ra cua la nhu vay goi
1a kiéu xép 14 hinh thoa. L4 dugc chia ra thanh ba kiéu:

La dinh dudng (Trophophyll): La 14 khong sinh ra bao tir, thay vi thé no chi
san xuat cac chat duong nhd quang hop. N6 1a twong tu nhu cac 14 xanh dién
hinh cua thuc vat co hat.

La bao tir (Sporophyll): La sinh ra bao tir. La nay la tuong tu nhu cac vay
cua non thong & thuc vat hat tran hay nhu nhi va nhuy & thuc vat hat kin. Tuy
nhién, khong gidng nhu thuc vat c6 hat, cac 14 bao tir cua duong xi thong thuong
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khong chuyén biét hoa, trong twong tu nhu cac 14 dinh dudng va cling san xuat
cac chat duong nho quang hop, gidng nhu cac 14 dinh dudng.

Brophophyll: L4 sinh ra mot lugng 16n bat thudng cac bao tir. Cac 14 thudc
kiéu nay ciing 16n hon cac kiéu 14 khac nhung gidng véi cac 14 dinh dudng.

- R&: Cac cau trac khéng quang hop moc ngam dudi dat, ¢ chirc ning hut
nudc va cac chat dinh dudng tir trong dat. Ching luén ludn 1a r& chum va vé cau
trac thi twong ty nhu ré cua thuc vat ¢ hat.

Tuy nhién, thé giao tir cia dwong xi lai rat khac biét véi cac thé giao tir ciia
thuc vat co hat. Ching thong thuong bao gém:

Nguyén tan: Cu trac mau xanh luc, c6 kha E.
nang quang hop, day mét 16p té bao, thudng co -~ i~
dang hinh tim hay hinh than, dai 3-10 mm va _

A Ao , A . ———
rong 2-8 mm. Nguyén tan sinh ra cac thé giao o
tir nh: N

"‘,‘. -
£ s LA , 2 13 A . oy —

Cac tui duc: Cac cau tric nhd hinh cau sinh = ]
ra tinh triing co tién mao. @ P e

CA4c tli nodn: Cau tric hinh binh thét ¢o sinh
ra mot trimg & day, va tinh trung tién ti dugc
chd d6 bang cach chui qua c.

Cacré gia: Cac cau trac tuong tu
nhu ré (khong phai ré that su) bao gdm cac té
bao don lé thudn cuc dai, v6i nudc va cac
khoang chat dugc hap thy trén toan bd bé mat cdu tric ndy. Cac ré gia ciing cd
tac dung neo nguyén tan vao trong dat.

Nho ¢6 nhiing dic diém cau tao nhu vy ma duong xi c6 thé thich ing voi
nhiéu méi trudng séng khac nhau.

Loai cdy duong xi st dung trong hé thong co tén khoa hoc 1a Cyclosorus
parasiticus.

- Céu tao cua duwong xi loai duong xi Cyclosorus parasiticus bao gom:
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Than ré moc bo ngadm dudi dat. R€ 1a loai ré chum moc ngam dudi dat hat
nudc va cac chat dinh dudng. C6 phan ré gia thuon dai lan dudi mat dat va gieo

nguyén ban vao dat tao ra cac ¢4 thé moi.

La mau xanh, cuéng la dai, ban 1a hinh luoc, cac 14 modi no ra béng cach
bang céach trai qua dau 14 non cudn chat. La ¢ 3 kiéu: 1a dinh dudng chi c6 tac
dung quang hop, 14 bao tir san xuat ra bao tir va ciing c¢6 kha ning quang hop va
loai 14 sinh ra cac bao tir bit thudng.

Sinh san: loai sinh san theo ca 2 hinh thirc sinh san htru tinh va sinh san vo
tinh.

Piéu kién sinh thai cia duong xi: thong thudng duong xi thich ing véi moi
truong am udt, it anh sang mat troi, tuy nhién nd lai c6 kha ning thich tng rat
t6t voi moi trudng nhidu anh sang, dat am, 14 ciia duong xi s& cting va xanh dam
hon.

Véi nhiing ciu tao va diéu kién sinh thai nay duong xi Cyclosorus
parasiticus co dii diéu kién va rat thich hop véi viéc cai tao bé loc nudc ngam
ctia dé tai.

Cay duong xi 1a ngoai xir 1y cac chét hitu co, duong xi con co thé xir Iy dugc
cac kim loai ma nhiing loai cay khac kho xir ly dugc nhu thach tin, déng, kém,
arsen....

O Trung Qudc, cac nha khoa hoc (2010) sau khi phan tich than va 1a cta cay
duong xi thay duoc kha nang tich trit, chuyén hoa kim loai rat tt ciia duong xi.
Ngoai ra con c6 nghién ctru cua Mark Elless thudc tdp doan Edenspace & Dulles,
bang Virginia, My va cac cong sy nghién ctru va phat hién thay loai duong xi co
kha ning hut Asen ra khoi nude. Elless va cac cong sy thdy rang duong xi moc
nhanh chéng trong diéu kién khi hau néng 4m nhu & Pong Nam A.

O Viét Nam, diéu kién khi hau cho duong xi sinh truéng va phat trién rat tot.
D3 c6 mot vai nghién ctru vé kha nang xir Iy kim loai trong dat va chat hitu co
trong nudc cia duong xi trong nhung nim méi day nhu dé tai nghién ciru cia
gido su — tién si Pang Pinh Kim lam cha nhiém.
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1.5 Hién trang 6 nhiém nwéc ngam & Viét Nam [10],[11],[12]

Khi ma cac nha khoa hoc tim t0i cac phuong phap xir Iy nudc dé cai thién
nuéc sinh hoat cho ngudi din va dua ra cac chi tiéu danh gia chét lugng nudc
ngam thi trong qua trinh sinh hoat hang ngay duéi tbc do phét trién nhu hién nay
con ngudi vO tinh 1am & nhidm nguén nudc bang cac hda chét, chat thai tir cac
nha may xi nghiép. Cac don vi, c& nhan s dung nudc ngam dudi hinh thuc
khoan giéng, sau khi ngtng st dung khéng bit kin cac 16 khoan lai 1am cho nuéc
ban chay 13n vao 1am 6 nhiém ngudn nuéc ngdm. Cac nha may xi nghiép xa
khoi bui cong nghiép vao khong khi l1am 6 nhiém khong khi, khi troi mua céc
chat & nhiém nay sé& 1an vao trong nudc mua ciing gop phan lam 6 nhiém ngudn
nudcC.

Nudc ngam 1a ngudn cung cap nudéc sinh hoat cha yéu & nhiéu quéc gia va
vung dan cu trén thé gidi. Do vay, 6 nhiém nudc ngam c6 anh huong rat I16n dén
chat luong méi trudng séng cua con nguoi. CAc tac nhan gay 6 nhiém va suy
thoai nudc ngam bao gom: C4c tac nhan gay tu nhién nhu nhiém nhiém man,
nhiém phén, ham luong Fe, Mn va mot sb kim loai khéac. Céc tac nhan nhan tao
nhu néng do kim loai cao, ham luong NO3, NO,', NH,", PO, v..v... vuot tiéu
chuan cho phép, 6 nhidm bai vi sinh vat. Suy thodi trir lwong nuéc ngam biéu
hién boi giam cdng suat khai thac, ha thap muc nudc ngam lun dat. Ngay nay,
tinh trang 6 nhiém va suy thoai nuéc ngam dang pho bién & cac khu vyuc do thi
va cé4c thanh phd 16n trén thé gioi.

Cach day khoang 5, 6 nim nudc ngam duoc coi I loai nudc sach khdng can
xt ly phic tap di c6 thé dat yéu cau vé nudc cAp nhung nhitng nim tiép theo
cang ngdy nudc cang bi & nhiém. Chit luong nuéc dau vao ngay cang khong
dap tmg dugc yéu cau nude cap. Ham luong cac chat hoa tan, kim loai, chat hitu
co, muc nudC Sut giam ... cang ngay cang nghiém trong. Viéc bo hoang cac
giéng khoan do khéng thé khai thac nudc ngam nita dién ra lan tran can c6 bién
phap bao vé nudc ngam nhanh chong. Nudc ngam bi hiy hoai dong nghia voi
mdi trudng nudc va moi truong dat bi anh huong tram trong. Pay 1a van dé
khong chi riéng quéc gia ndo ma trén toan thé gisi.
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Kho xang/” Kt cong nghiép
hoa chart

Phan bon/ thhadc triyr sau

- :“n, ~) sl

Frai ch23an nudi nha o

mach nirdc ngarn

O Viét Nam tinh trang & nhiém nudc ngam rat pho bién va nghiém trong. O
ddng bang Bic B6 muc nudc ngam ha sau, nhu khu vuc Mai Dich (Cau Giay —
Ha Noi). Vao mua khd 7/7 mau déu c¢6 ham lugng amoni cao hon tiéu chuan cho
phép nhiéu lan. Riéng ¢ Tan Lap (Pan Phuong — Ha Noi), ham lugng amoni [én
dén 23.30 mg/l (gap 233 lan tiéu chuan cho phép). Ngoai ra, con c6 17/32 mau
c6 ham lwong mangan (Mn) vuot qua ham luong tiéu chuan, 4/32 mau c6 ham
lugng Asen (As) vuot tiéu chuan... O ¢éng bang Nam Bo tai mot sé diém quan
tric muc nuéce da ha thap sau dic biét & khu vuc quan 12 quan Binh Tan (TP Ho
Chi Minh). Hdm luong mangan va metan ciing vuot qué tiéu chuan cho phép.
Con tai khu vyc Ha Giang — Tuyén Quang, ham luong sat & mot s6 noi cao vuot
muc cho phép Quy Chuan Viét Nam (QCVN) thuong trén 1mg/l, c6 noi dat dén
trén 15 — 20 mg/I, tap trung chu yéu quanh cdc mo khai thac sunphua. Vi céch
xt Iy nudc ngam don gian chi bang phuong phap loc ¢6 ti 2/3 sé ho gia dinh &
Viét Nam dang dung nudc ngam bi nhiém kim loai ning. Bac biét ¢ cac ving
nhu Vinh Phic, Ha Noi, Nam DPinh ty & nguoi dan s dung nuéc nhiém kim
loai con cao hon. Nhiéu ving xay ra hién tugng sut giam nuéc ngam maot cach
tram trong, nhiém man ngudn nudc nhu Huyén My Xuyén, huyén Tran Dé, thi
xa Vinh Chau, TP Soc Trang, tinh So6c Trang. Do thuong xuyén bi kho han,
ngudn nudc bi 6 nhiém va nhidm min nén ngudi dan chon cach khai thac nuéc
ngam dé sinh hoat hang ngay, phuc vu san xuat néng nghiép va cong nghiép. Bé
khai thac nudc ngam, cac ho dan thuong khoan giéng, cay nudc (bom tay va
bom may) xudng ldng dat khoang 90m dé hat nudc 1én. Tuy nhién, do khai thac
qua mac nén muc nudc ngam ngay cang can kiét, khoang 6 nim trudc, nguoi

dan cho khoan giéng iy nuéc ngam rat d& dang nhung 2 nim tré lai day, ngudn
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nudc bi can ki¢t, nén nguodi dan phai thué nguoi khoan sau hon nita moi lay
duoc nudc.

Ngwoi dan xd Xudn Thang, huyén Théi Lai (Can Tho) tu
khoan giéng khai thac nwéc ngam.

Theo s6 TN&MT tinh Séc Trang nhan dinh thi hién nay myuc nudc ngam tai
dia ban sut giam rat cao va kém theo xu huéng min héa cao, & nhiém ngudn
nudc cang tang.

Khoéng riéng Soc Tring, cac dia phuong khac cua ving Pong Bang Séng
Citru Long nhu Can Tho, Ca Mau, Bac Liéu, An Giang... ciing xay ra tinh trang
trén. Theo théng ké cua S& TN&MT tinh Ca Mau, hién toan tinh c6 180.000
giéng nudc ngam, trong d6 c6 40.000 giéng nudc bi 6 nhiém nghiém trong.

Néu cac co quan c6 tham quyén con tiép tuc khdng kiém soét tinh hinh khai
thac nudc ngam bira bai hién nay thi viéc nudc ngam 6 nhiém tram trong va can
kiét 1a diéu khong thé tranh khoi.
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CHUONG 2: POI TUQNG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twong nghién ciu

Mau nghién ctru duoc 14y tai mot sé giéng khoan thudc xd Thanh Thuy —
Thanh Ha — Hai Duong. Pic tinh nudc khu vuc ¢6 ham luong sit va mangan
cao, kém theo ham luong chét ran lo ltrng va d6 duc ciing cao theo.
2.2. Noi dung nghién ctru

- Nghién ctru khao sat mot so thong sd cia nudc ngam tai diém nghién ctu.

- Nghién ctru khao sat hiéu qua xu ly Fe va Mn, do duc va SS trong nudc
ngam theo thoi gian luu nude.

- Nghién ctu khdo sat hi¢u qua xur Iy Fe va Mn, d¢ duc va SS trong nudc
ngam theo mat do cay.

- Nghién ctru khédo sat hi¢u qua xtr Iy Fe va Mn, d§ duc va SS trong nudc
ngam theo luu lugng dau vao.
2.3. Phuwong phap nghién ciru:
2.3.1 Phuong phap ldy miu va bao quan

Mau duoc lay va bao quan theo TCVN 6000 — 1995 hudng dan ki thuat lay
mau nudc ngﬁm va TCVN 5993-1995 (ISO 5667 - 3: 1985), chat luong nudc,
ldy mau - Huéng dan bao quan va xa Iy miu nudc ngam.
2.3.2 Phuong phap phan tich trong phong thi nghiém:
2.3.2.1 Phuong phap xadc dinh Fe:
> Hoa chadt sir dung
- O-phenalthroline: hoa tan 0,289 O-phenalthroline trong nuéc cit thanh 100ml.
- Hidroxilamin 10%: hoa tan 10g hidroxilamin trong nudc cat thanh 100ml.
- HCL: dung dich loang 1:9.
- Pém axetat natri: hoa tan 41g CHz;COONa trong 500ml nuéc cat hai 1an da
duoc axit hoa béng 2ml HCl dac dugc dung dich chuan cé néng do 0,02

mgFe**/ml.
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> Ldp dwong chudn

Lay 7 binh tam gidc. Cho vao mdi binh 1an luogt 0; 2; 4; 6; 8; 10; 12 ml dung
dich sit chuan, thém nuéc cat 2 1an vao mdi binh dinh mirc 1én 40ml. thém 0,5
ml HCL lodng va 1 ml hidroxilamin 10% dé kht sat 11T vé sét 11, dun soi, co dén
khi thé tich con 20ml. Sau khi dé nguoi, thém 10ml dung dich dém axetat natri,
1ml thudc thir O-phenalthroline. Pé 5 — 10 phut rdi chuyén vao binh dinh muc
tGi 100ml bang nude cat, lic déu. Sau d6 so mau trén may do quang chon tai

budc song 510 nm. Tur mat do quang do duoc, vé duong chuan.

Bang 2.1: Két qua xAy dung duong chuin sit

STT Thé tich Fe** (ml) Ham lwong Fe”* ABS
(mg)
1 0 0 0
2 2 0.04 0.08
3 4 0.08 0.16
4 6 0.12 0.25
5 8 0.16 0.34
6 10 0.20 0.435
7 12 0.24 0.52
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> Trinh tw phan tich madu thyec:

Lay 20ml mau thyc cho vao binh tam gic. Trinh ty tién hanh twong tu nhu
d6i voi mau chuan.

>  Tinh két qud:
Dua vao dudng chuan xac lap ham lugng twong quan y = a.x + b véi:

- x: Ham luong sat (mg) trong mau.
- y: Mat dg quang.

T mat do quang (y) ta do duoc cdc mau thyuc thay vao ham luong tuong
quan ta ¢ ham luong Fe tong (x) trong mau tinh theo mg. Nong do Fe can xac
dinh tinh theo cbng thuc:

[Fe] = 1000x/v (mg/l)

Trong do:

x: Ham luong Fe ** theo duong chuin (mg).

v: Thé tich mau dem phan tich (ml)
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2.3.2.2 Phuong phdp xdc dinh Mn:

>  Héa chdt sir dung:

- Dung dich mangan chuan: Hoa tan 0,307g MnSO,.H,0 trong 10ml axit
sunfuric 1:4. Thém nudc cét hai lan dén 1000ml dugc dung dich chuan 0,1
mg/ml.

- Axit photphric dac.

- AgNO; 10%: Hoa tan 10,4g AgNO; trong 100ml nudc cét.

- Amonipesunfat dang ran.

- Axit sunfuric dac.

>  Ldp dwong chudn:

Lay mot ddy binh tam giac cho dung dich chuan mangan 0,1 mg/ml vao d6
theo thé tich 1an lugt 12 0; 0,5; 1; 1,5; 2; 2,5 ml. Thém vao mdi binh 1an lugt 1ml
H,SO4, 1ml AgNO; 10%, 1g amonipesunfat. Sau d6 thém nudc cat 2 1an vao
mdi binh t6i khoang 30 ml r6i dun séi 1 phut. Lam ngudi nhanh bang nudc may,
dinh muc thanh 100 ml bang nudc cat trong binh dinh mirc. Po mau trén may do
quang budc séng 525 nm. Tir mat d6 quang do dugc v& dudng chuan.

Bang 2.2: Két qua xdy dung dwong chuan mangan

STT Thé tich Mn®* Ham lugng Mn** ABS
(ml) (mg)
1 0 0 0
2 0.5 0.05 0.06
3 1.0 0.10 0.127
4 1.5 0.15 0.190
5 2.0 0.20 0.260
6 2.5 0.25 0.320
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»  Trinh tw phan tich mdu thyc

Lay 20 ml mAu thyc. Thém 1 ml H,SO, dic, vai giot HsPO,, lac déu. Sau d6
nho tir tir AgNO;5 10% cho t6i khi khong thay xuat hién két tua, loc bo két tua.
Thém 1g amonipesunfat, dun s6i 1 phut roi lam ngudi nhanh bang nudc may,
dinh muc dén 100 ml bang nudc cat hai lan, sau d6 do mau & bude séng 525 nm.
> Tinh két qud:

Dua vao duong chuan xac 14p ham twong quan y = a.x + b véi:

- x: Him lugng mangan (mg) trong mau.
- y: Mat do quang.

Tu mat dd quang (y) do dugc cua cidc mau thuc thay vao ham tuong quan ta
c6 ham lugng Mn (x) trong mdu tinh theo mg. Nong d6 mangan can xac dinh
duogc tinh theo cong thic:

[Mn**] = 1000.x /v (mg/1)

Trong do:

x: Ham luong Mn trong mau (mg).

v: Thé tich mau dem phan tich (ml)
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2.3.3.3 Phuong phap xac dinh SS:

Can khéi luong cua gidy loc sir dung trude khi dem loc. St dung gidy loc loc 30
ml mdi mau, rdi cho vao tu sy kho & nhiét do 105°% dén khéi lwong khong doi.
Pem gidy loc ra va can lai khoi luong

Tinh toan ham luong SS theo cong thuec:
Mgs = (X-y).1000/v  (mg/l)
Trong do:
x: 12 khoi luong gidy loc sau sdy.
y: 1a khéi luong gidy trude loc ban dau.
v: 1a thé tich mau dem loc.
2.3.3.4 Phuong phap xdc dinh do duc:

Dung may do d6 duc xac dinh, don vi do la NTU.
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2.3.3 M6 hinh nghién cau:
Kich thudc hinh v& tinh bing centimet (cm)

Hinh2.1: Hinh vé& hé thong bé loc.
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Heé théng xtr Iy gom:
1. Bé loc

- Vat liéu loc: Cat loc day 25cm, kich thudc hat cat nhé khoang 0.25 —
0.5mm. Trén 16p cat loc trong cay duong xi Cyclosorus parasiticus, cay co
chiéu cao khoang 30cm

- Kich thudc bé loc 30 x 50 x 55 cm.
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2. Bé chtra nudce loc: 30 x 70 x 35 c¢m.
Ngudn nuéc giéng khoan nghién ctru duoc 13y tir d6 sdu 13m dudi long dat.

Hinh 2.2: Anh h¢ thong loc cat két hop trong ciy dwong xi

et e, DR YT S O HAAN L 2 1 P o T A

Hinh 2.3: Anh bé chira nuére loc
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Hinh2.4: Anh bé loc cat trong dwong xi
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Hinh 2.6: Anh nuwéc loc cung cAp nwéc cho bé chira nwée sinh hoat
phia dwdi

2.3.4 Phwong phap thong ké va xir ly sb ligu:

Két qua duoc thong ké, xtr Iy bang phan mém Microsoft office word-excel
2007. D thi dugc vE b'fmg Microsoft office excel.

Mo hinh v& bang phan mém autocad 2007.
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CHUONG 3: KET QUA NGHIEN CUU

3.1. Khao sat mét sé tinh chat trong nwéc giéng khoan tai diém nghién ciu:

Pé chon phuong an xir 1y thich hop ta can danh gia mic do 6 nhiém cua

nguon nuoc. KEt qua khao sat 1a tién dé cho viéc danh gid hi€u qua ctia qua trinh

xtr Iy nudc. Chat lugng nude nghién ciru thé hién & bang dudi day:

Bang 3.1: Két qua khao sat mét so tinh chat ciia nuée giéng khoan tai diém

lfly mau.
STT Ngay 6/4 22/4 1/5 20/5 QCVN QCVN
01:2009/ 09:2008/
Chi tiéu BYT BTNMT
1 pH 7 7 8 6 6,5-8,5 55-85
Sét (mg/l) 14.72 15.13 15.67 15.98 0.3 5
Mangan (mg/l) 1.97 1.79 2.1 2.05 0.3 0.5
SS (mg/l) 18.5 17.89 20.77 21.2 -
Do duc (NTU) 11 11 10.5 10 2

Nhén xét: Tir bang két qua 3.1 cho thiy cac thong sb déu vuot qua QCCP.

- Nong d6 sat: cao gap 49.07 dén 53.27 lan so véi QCCP cua Bo Y Té vé
nudc cap. So véi QCVN 09:2008/BTNMT néng d6 cao tir 2.94 tdi 3.2 1an

- Nong d6 mangan: cao gap 5.97 dén 7 lan so véi QCCP cua Bo Y Té. So
véi QCVN 09:2008/BTNMT nong do cao tir 3.58 dén 4.2 lan.

- Do duc: cao téi 5— 5.5 1an so vgi QCCP

- Ham luong SS: theo QCCP khéng quy dinh tiéu chuan.

Nhu vdy, nude ngam tai dia diém nghién ctru 6 ndng d6 cua cac thong sd
qué cao so véi tiéu chuan, khong du diéu kién dé dung trong sinh hoat ctia ngudi
dan s& giy anh huong xdu t6i stic khoe cia ngudi dan sir dung truc tiép ngudn
nude. Vi vay can phai xir Iy cac thanh phan trong nuéc nhu Fe, Mn, d6 duc, SS

dam bao an toan cho ngudi dan khi sir dung.
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Két qua khao sat qua cac ngay khac nhau ciing cho thdy nng do cia céc chi
tiéu trong nudc ngam nghién ciru khong dao dong 16n va qué cao so véi QCCP.
Pay la diéu kién thuan lgi dé chon phuong phéap xir 1y nude phu hop, khong
phurec tap .

3.2. Khao sat hiéu qua xir Iy Fe, Mn, @6 duc, SS biang hé théng loc két hop
trong cay dwong xi theo thoi gian luu:

Diéu chinh thoi gian luu nude theo thoi gian nhat dinh. Tim hiéu sy thay d6i
hiéu qua xu 1y theo thoi gian dé tim ra thoi gian luu nude tdi wu cho hé thong
loc.

Tién hanh khao sat hiéu qua xtr Iy mot s6 thong s6 trong nude giéng khoan
bang bé loc cat véi luu luong dau vao 1a 30 lit.

Bang 3.2: Két qua khio sat hiéu qua xir Iy mot sé thong so trong nuéc giéng
khoan theo thai gian lwu chi qua lgc cat.

Thoi gian lvu | Dau vao | 10 phat | 20 phat | 30 phat | 40 phat QCVN
01:2009/
STT | Chi tiéu BYT

Sét (mg/l) 14.72 1 0.82 0.65 0.52 0.3
Hiéu suét xir Iy Fe (%) 9321 | 9443 | 9558 | 96.47

Mangan (mg/l) 1.97 0.77 0.51 0.42 0.35 0.3
Hiéu suét xir Iy Mn (%) 60.90 | 7411 | 78.68 | 82.23

SS (mg/l) 18.5 2.09 1.07 0.7 0.54 -
Hiéu suét xir Iy SS (%) 88.70 | 9421 | 96.22 | 97.08

Do duc (NTU) 11 6 5 45 3 2
Hiéu sut xir Iy do duc (%) 4546 | 5455 | 59.09 | 72.73

Tir bang 3.2 ta thay hiéu suat xu Iy cac thong s6 Fe, Mn, SS va do duc ting dan
theo thot gian xtr 1y.
- Hiéu suat xir Iy Fe tang dan tir 93.21% dén 96.47%.
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- Hiéu sudt xir Iy cia Mn ting tir 60.91% dén 82.23%.

- Pong thoi ham lugng SS giam tir 2.09 mg/l dén 0.64 mg/l. Ham luong SS
giam thi d¢ duc ciing giam theo tir 6 NTU xuéng con 3 NTU.

Sau 40 phut xir I ham luong cac thong sé giam manh nhung van khong dat
QCCP so voi QCVN 01: 2009/BYT.

Ham lugng Fe 1a 0.52 mg/l cao hon QCVN 0.3 mg/I.
Mn la 0.35 mg/l cao hon QCVN 0.3 mg/1.

Tién hanh khéo sat trén hé thong loc cat két hop trong cdy dwong xi véi luu
lwong nudc dau vao 1a 30 lit va mat d6 cay 1a 21 cay/m® cho két qua theo bang
3.3 duoi day:

Bang 3.3: Két qua khio sat hiéu qua xir Iy mt sé thong so trong nuéc giéng
khoan theo thoi gian lwu qua loc cat c6 ket hop dwong xi.

STT Thoi gian luu | Dau 10 phat | 20 phat | 30 phat | 40 phut QCVN
Vao 01:2009/
Chi tiéu BYT

1 Sat (mg/l) 14.72 0.74 0.53 0.42 0.29 0.3

2 Hiéu suat xtr Iy Fe (%) 94.97 96.4 97.15 98.03

3 Mangan (mg/1) 1.97 0.51 0.44 0.3 0.27 0.3
4 Hiéu suat xtr Iy Mn (%) 74.11 77.67 | 84.77 86.29

5 SS (mg/l) 18.5 1 0.78 0.56 0.42

6 Hiéu suat xir 1y SS (%) 94.6 95.78 | 96.97 97.73

7 Do duc (NTU) 11 4.7 3.2 25 1.82 2

8 Hiéu suat xtr 1y do duc (%) 57.3 70.91 77.3 83.46

Nhén xét: Ttr két qua khao sat ciia bang s lidu 3.3 cho thdy ham luong cac
thong s giam rat tdt theo thoi gian luu tir 10 phut dén 40 phut.

- Nong do st so véi QCCP cua BYT gap tir 2.47 xudng con 0.97 lan.
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- Nong d6 mangan so véi QCCP caa BYT gép tir 1.7 xudng 0.9 lan.
- Ham lwong SS giam tir 1mg/l xudng con 0.42 mg/I.
- Do duc ciing giam theo cac thong so trén. So véi QCCP cao tir 2.35 xubng
0.91 lan.

Vay, véi thoi gian 40 phut xir Iy thi hé théng loc céat két hop trong cay
duong xi cho ham lugng cac thong sé dat QCCP cua BYT.

Hinh 3.1: Hiéu suat xir Iy mot s thong sé trong nwéc giéng khoan & thoi
gian luu 40 phut
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Két qua cho thay kha nang xur 1y ciia hé thong két hop giita cat va trdng cay
duong xi cao hon so v6i hé thong chi loc véi cat thong thudng véi cung dicu
kién xtr ly. Hi¢u qua xt ly tdng khi thoi gian luu nude tang. Do tang thoi gian
luu thi cang tang thoi gian dé ion Fe va Mn ¢ dang hoa tan thanh dang khong tan
két tha 1a sat (IIT) hydroxit va dioxit mangan. Véi hé thong c6 duong xi, cdy hap
thu cac ion kim loai qua bg ré nén lam gidm ham luong chit 6 nhidm tbt hon.

Thoi gian luu nude toi wu cia hé théng loc cat két hop trong cay duong xi 1a
40 phit dam bao kha nang xtr Iy nude 6n dinh va dap tmg QCCP. Vi thoi gian
nay, cay duong xi van co thé song tot, dam bao sinh trudng va phat trién binh
thuong.
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3.3. Khao sat hiéu qua xir Iy Fe, Mn, d§ duc, SS bing hé thong loc két hop
trong cay dwong xi theo mit do cay.

Dua vao két qua khao sat xir Iy theo thoi gian luu tdi vu di duoc nghién ctu
phan 3.2. Khao sat thyc hién véi thoi gian téi vu 1a 40 phat. Luu luong dau vao
1a 30 lit.

Thay d6i s6 cdy trong cho mé hinh dé tim mat do cay thich hop cho hé
théng.

Bang 3.4: Két qua khao sat xir ly mot so thong sd trong nudc gleng khoan
bang hé thong loc cat cé két hop dwong xi theo so cay trong.

STT Chi tiéu Pon | Pau Mat do cay (cay/m?) QCVN
vi Va0 01:2009/BYT

3cdy | 9cdy | 15cay | 21cay | 27 cay

1 |Fe mg/l | 1513 | 066 | 056 | 0.42 | 0.28 0.12 0.3

2 | Hiéu suét xur Iy Fe % 95.64 | 96.3 | 97.22 | 98.15 | 99.20

3 | Mn mg/l | 1.79 | 064 | 048 | 044 | 025 0.2 0.3

4 | Hiéu suét xtr Iy Mn % 64.25 | 73.18 | 75.42 | 86.03 | 88.83

5 |SS mg/l | 17.89 1 0.82 | 0.61 | 045 0.32 -

6 | Hiéu suat xir 1y SS % 94.41 | 95.42 | 96.59 | 97.49 | 98.21

7 | Poduc NTU | 11 5.6 4 3.2 1.8 1 2

8 | Hitusudtxilydoduc | % 49.1 | 63.64 | 70.91 | 83.64 | 90.91

Nhén xét : Tir bang két qua khao sat 3.4 cho thiy cac thong sd khao sat thay d6i
theo s cay trong. Cac théng s giam cham nhung van dat dugc hiéu qua mong
mubn.

- Nong d6 sit: giam dan tir 2.2 1an véi mat d6 3 cay/m? téi 0.4 1an véi mat

d6 1a 27 cay/m? so voi QCCP cua BYT. Hiéu suat xir Iy cua hé thong loc ting tir
95.64% dén 99.2% theo mat do cay.
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- Nong do mangan: giam tir 2.13 14n t6i 0.67 1an so véi QCCP cua BYT véi
mat d6 tr 3 cay/m? t6i 27 cay/m?. Véi hiéu suit xtr Iy Mn ting dang ké tur
64.25% dén 88.83%.
- Ham luong SS: giam tir Img/l d¢én 0.32 mg/l. Hiéu suat xir Iy ting tur
94.41% dén 98.21%.
- Do duc: thay ddi theo mat do cay nhu cac thdng s trén giam tir 2.8 d&én
0.5 1an so v6i QCCP cua BYT. Do duc c6 hiéu suat xt 1y ting cao nhat tir
49.1% dén 90.91%.

So v6i QCVN cua BTMT chi véi mat do 3 cay/m?, 9 cay/m? va 15 cay/m?
thi c4c chi s6 nghién ciru khong dat QCCP.

Cac chi s6 giam cham va thap nhung ciing anh huéng rat 16n t6i hiéu suat xu
ly cia hé théng.

Hinh 3.2: Két qua khao sat hiéu qua xir Iy mét so thong so ciia nwée giéng
khoan ciia hé thong loc cat két hgp trong cdy dwong xi theo mat do cay.

6 -
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3cdy 9 cdy 15 cay 21cdy 27 cdy QCVN
01:2009/BYT

Biéu dd tai hinh 3.2 cho thdy mat d6 cdy cang tang thi kha nang xt 1y nuéc
cang tét. Do khi sb cay cang nhiéu thi cang tang so lugng bo ré hap thu ion trong
mot thé tich nudc. Véi mat do cdy 1a 27cay/m?. Céc chi tidu nghién cau déu dat
QCCP cuia BYT. Mat d6 nay thich hop dé cay séng va phat trién.
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3.4. Khao sét hiéu qua xir 1y Fe, Mn, d§ duc, SS bang hé théng loc cat két
hop trong cay duwong xi theo luu lwong du vao.

Dua vao két qua ph?ln 3.2 va 3.3, khao sat hiéu qua hé théng loc theo thoi
gian luu nudc va khao sat theo mat do cay. Khao sat h¢ théng loc theo luu lugng
dau vao voi thoi gian luu 1a 40 phit va hé thong loc két hop trong cdy duong xi
c6 mat do cay 1a 27 cay/m°.

Bang 3.5: Két qua khio sat hiéu qua xir Iy mdt sé thong so trong nudéc giéng
khoan ctia hé thong loc cat co ket hgp dwong xi theo lwu lwgng dau vao.

STT Luu luong | Ponvi | Pauvao | 15lit 30lit | 45lit | 60lit QCVN
01:2009/BY

Chi tiéu T

1 | Sét mg/l 15.67 0.05 0.18 0.29 0.42 0.3

2 | Hiéu suét xir Iy Fe % 99.68 | 98.85 | 98.15 | 97.32

3 Mangan mg/l 2.1 0.13 0.24 0.3 0.48 0.3

4 | Hiéu suét xir Iy Mn % 93.81 | 8857 | 8571 | 77.14

5 |SS mg/l | 20.77 0.37 0.45 0.62 0.78 -

6 | Hiéu sudt xir Iy SS % 98.22 | 97.83 | 97.01 | 96.25

7 | Do duc NTU 10.5 0.3 1 2 3.5 2

8 |Hiéusudtxirlydoduc | % 97.14 | 90.48 | 80.95 | 66.67

Nhén xét: Tir bang két qua khao sat 3.5, két luan thay khi ting dan luu luong
nude dau vao thi hidu qua xir Iy va ndng do cac chi tiéu sé thay doi theo:

- Hiéu suat xu Iy nong do sat giam tir 99.68% xudng 97.32% véi luu luong
dau tang tir 15 lit d&én 60 lit. Hiéu suat xtr ly giam khdng nhiéu nhung chi s6
nong d6 Fe khi luu lwong dau vao la 60 lit d vuot qua QCCP.
- Hiéu suat xir Iy nong ¢6 Mn giam rd hon Fe tir 93.81% xudng 77.14%. So
véi QCCP thi ¢ luu luong du vao 60 lit cao hon t&i 0.18 mg/l.
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- Hiéu suat xir Iy ham luong SS giam tir 98.22% dén 96.25% tuong duong
v6i ham luong SS trong nudc sau xir Iy ting 0.37 mg/1 dén 0.78 mg/I.

- Do duc 1a théng s6 co hiéu suat thay dbi theo luu luong dau vao cao nhat.
Tir 97.14% xudng 66.67%. Do ham lugng cac thdng sb trén anh huong téi do
duc vuot qua QCCP ¢ luu luong 60 lit.

- Véi luu lwong 30 lit thi hiéu suat xu 1y céc théng sé Fe, Mn, SS, d6 duc
dat higu qua cao nhat lan luot 12 98.85%, 88.57%, 97.83% va 90.48%.

Hinh 3.3: Két qua xir Iy mdt sé thong sb trong nuéc giéng khoan ciia hé
thong loc cat két hop dwong xi véi cac luu lwgng.
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Biéu do thé hién sy thay d6i ham luong cac thong s6 nghién ctru. M6 hinh
c¢6 kha ning xur Iy dén 45 lit nude dam bao cac thong s6 nghién ciru dat QCCP.
Khi tang luu lugng dau vao téi 60 lit thi luong ion kim loai va chat lo ltng cao
hon lam tang lugng chit can xur 1y trén mot don vi vat li¢u loc va qué kha nang
hép thu cua cdy do d6 lam giam hiéu qua xu 1y ctia mé hinh, chat lvgng nudc
cling gidm, vuot qua QCCP, cu thé: Ham lugng Fe cao hon 1.4 lan, Mn cao ho
1.6 1an, do duc cao hon 1.74 lan.
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Luu lugng t6i wu cia hé théng loc cat két hop trdng cdy duong xi tim dugc
la 30 Iit tat ca cac thong s6 bao dam QCCP ctia BYT. Khi luu lugng dau vao 1a
60 lit thi ham luong cac thong sé da vuot QCCP.

3.5 Khio st hiéu qua xir Iy mot sé thong so trong nuwéce giéng khoan ciia hé
thong xir 1y véi cac diéu kién toi wu:

Véi két qua nghién cau ¢ phan 3.2, 3.3, 3.4 tao mot hé thong véi diéu kién
t61 vu: thoi gian luu 1a 40 phut, mat do 27 cay/m?, luu luong dau vao thich hop
cho hé théng voi luu lugng ti vu tim duoc & phan 3.4 1a 30 lit.

Bang 3.6: Két qua qua trinh xir Iy mot s6 thong so trong nwéc giéng khoan
tai bé thuc c¢6 hé thong loc két hgp trong cay dwong xi.

STT Ngay | Ponvi | Dauvao Paura | Hiéu suat xu ly QCVN
01:2009/BYT
Chi tiéu
1 St mg/I 15.98 0.254 98.41% 0.3
2 Mangan mg/l 2.05 0.286 86.45% 00.3
3 SS mg/l 21.2 0.52 97.55% -
4 Do duc NTU 10 2 80% 2

Nhén xét: Nhu vy, cac thong sé nghién ciru déu dat vuot muic yéu cau QCCP.
Hiéu suét xur 1y mot s6 thong s6 trong nudc ngﬁm rit cao Fe dat 98.41%, Mn dat
86.45%, SS dat 97.55%, d0 duc dat 80%.

Nudc sau khi qua xir 1y cua hé théng loc dam bao duoc né)ng do cua cac
thong sb dat quy chuan s& khdng gy anh hudng xau t6i stc khoe cia ngudi dan
su dung truc tiép nguén nudc, dat dugc hiéu qua mong mubn. Kha nang xu ly
tang 1én sau mot khoang thoi gian. Do cay duong xi thich ung véi diéu kién

song mai, vat li¢u loc c6 mdt 16p mang loc bén ngoai.

Pé hé théng van hanh tét, 6n dinh vé chat lugng nudce can thinh thoang vé
sinh bé, khi thoi gian lau 14 ciy c6 thé rung xudng nhiéu, bo di 10p cat mong trén
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bé loc khoang 3 thang mot lan. 6 thang can tién hanh rira vat liéu loc, thay thé

nhing cay duong xi khong phat trién tot.
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Chuong 4: KET LUAN VA KIEN NGHI
4.1 Két luan:

Qua qué trinh nghién ctru xir Iy nudc ngdm dung cho sinh hoat tai xa Thanh
Thuy, Thanh Ha, Hai Duong thu dugc cac s liéu cia cac thong s6 nghién ctu
vé ham luong sat, ham luong mangan, ham lugng SS, d6 duc. Két qua cho théy
tAt ca cac thong sb sit, mangan, d0 duc va ham lugng SS trong nudc dau vao
déu vuot QCCP nudc ngdm dung trong sinh hoat:

- Nong d6 sit theo QCVN 09:2008 vé chat lugng nudc ngam cia BTNMT
tir 2.94 dén t6i 3.2 1an, va QCVN 01:2009 vé chat luong nudc dung trong sinh
hoat ciia BYT tir 49.07 dén 53.27 lan.

- Nong d6 mangan cao gip 3.59 dén 4.2 1an theo QCVN 09:2008/BTNMT.
So v&i QCVN 01:2009/ BYT tir 5.97 dén 7 lan.

- Ham luong SS cao tir 18.5 dén 21.2 mg/l gay trd ngai khi str dung nudc
trong sinh hoat.

- b6 duc quy dinh trong QCVN 01:2008/BTNMT cao gip 5 ti 6 lan.

Véi muc dich xtr Iy nude ngam tai dja phuong dat QCCP dap tmg nhu ciu
sinh hoat ctia ngudi dan, hé thdng xir Iy nudc bang cat két hop trong cay duong
xi duoc nghién ciru. M6 hinh nghién ctru c6 kich thude bé loc 30 x 50 x 55 cm,
16p cat day 25 cm, mat do cay 1a 27 cay/m®. M6 hinh c6 kha ning xir Iy Fe, Mn,
SS, do duc trong 30 lit nudce dat hi€u qua cao nhét vé6i thoi gian luu 1a 40 phut.

Qua khdo sat hi¢u qua xur ly nudc theo thoi gian luu, mat do cay va luu
luong, em xay dung duoc mdt md hinh hé thdng xtr Iy nude ngdm véi cac diéu
kién t6i vu. M6 hinh thyc té cho duoc hiéu qua:

- Nudc sau khi duge xtr Iy cho thiy cac thong sd nghién ctru sit, mangan,
SS, do duc dat QCCP ciia BYT (QCVN 01:2009). Hiéu qua suat xur 1y cao véi
Fe dat 98.41%, Mn dat 86.45%, SS dat 97.55%, do duc dat 80%.

- Thiét ké bé va van hanh hé théng don gian, hop diéu kién kinh té.
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- Vat liéu loc than thién v6i mdi truong, dé kiém, d& thay.
4.2 Kién nghi:

Két qua thuc nghiém cho thiy hé théng xir Iy nude bang loc cat két hop
trong cay duong xi dem lai hiéu qua cao ddi v6i nudc ngam tai xa Thanh Thay —
Thanh Ha — Hai Duong. Vi vay hé thng c6 thé 4p dung rong rii vao thyc thé.

Tuy nhién, do han ché vé thdi gian nén nghién ctru nén chi khao sat duoc
hiéu qua xur 1y trén mot s6 thong sb. Dé hoan thién hé théng xir Iy nuwdc ngdm
vo1 muc tiéu dat du cac yéu cau vé nuéc sach trong sinh hoat theo QCCP thi can
c6 cac nghién ctru thém céac thong s6 khac nhu vé do ctmg, As, Coliform, thuy
ngan, amoni...ciing nhu vé cac yéu t6 anh huong dén hiéu qua xt Iy nhu thay
d6i do day cua vat liéu loc, xtr Iy theo bac... Ngodi ra nén so sanh véi cac
phuong phap xtr Iy khac vé hiéu qua xtr 1y.
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