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TOM TAT

Tinh toan thiét ké va xay dung mé hinh khir sit bang phuong phap 1am thoang
thong qua gian mua két hop véi loc qua 16p vat liéu loc dua trén Tiéu chuin Xay dung
Viét Nam TCXDVN 33:2006 — Cap nudc — Mang ludi dudong dng va cong trinh. Mo
hinh van hanh dat két qua cao voi ngudn nudc ban dau trude khi xtr 1y c6 nong do sit
cao vugt muc quy dinh cho phép, nhung sau khi xur 1y thi nong d6 sat dugc giam
xudng 1 rét voi hiéu qua xir Iy 1 95,10%. Nong do sat sau xir Iy nam trong quy dinh
cho phép QCVN 01:2009/BYT — Quy chuin K¥ thuat Qudc gia vé chat lugng nude in
uéng va QCVN 02:2009/BYT — Quy chuan K¥ thuat Quéc gia vé chat luong nudc

sinh hoat.

Gian mua véi chue nang lam giau oxy cho nudc va khir khi CO, (70 - 85%
lugng CO, trong nudc ngam), ting DO 1én 70 - 85% DO bao hoa, nang pH. N6 con c6
tac dung hoa tan O, tir khong khi vao nudc dé oxy hoa Fe** thanh Fe’', Mn®>* thanh
Mn** d& dang két tua, ling dong dé khir ra khoi nude bang phuong phap ling va loc,

vat liéu loc Filox ciing gop phan dang ké cho qua trinh khir sat khéi nguon nudc.

Cong nghé xtr Iy ¢ thé duge dung dé xur 1y nudc giéng bi nhidm pheén st tai
cac ho gia dinh voi cong sut khoang 1m*/ngay.dém néu ting thé tich mo hinh, téc do

loc 1a 0,05 m/h.
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ABSTRACT

Calculations, design and building the model of iron reduction in drinking water
by method of raindrop combined with filtration through the layer of filter materials
based on Vietnam Construction Standards TCXDVN 33: 2006 - Water supply -
pipeline network and works. The operating model achieved high results with the initial
water before treatment have high iron concentration in excess of the limit allowed, but
after treatment the iron concentration was reduced markedly with the treatment
efficiency of 95,10%. The iron concentration after treatment within the rules allow
QCVN 01: 2009 / BYT - Regulation National technical standards for water quality and
QCVN 02: 2009 / BYT - National technical Regulation on drinking water quality.

Function of raindrop are oxygen enrichment and CO, removal (70-85% CO, of
groundwater), increase DO to 70 - 85% DO saturation, increase pH. It also has the
effect of dissolving O, from air into water to oxidize Fe* " into Fe’ *, Mn* " into Mn* ",
that easily deposited for removal from water by filtration. The filter material is Filox

also contribute significantly to the process of iron reduction from water source.

The treatment model can be used to treat groundwater that have iron sulfate
with high concentration such as household with a capacity of about 1m*day if the

model volume increases, the filtration rate is 0.05 m/h.
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PHAN 1: MO DAU

1.1 Pt van dé

Nudc 13 tai nguyén quan trong nhét cta loai ngudi va sinh vat trén trai dat.
Con ngudi modi ngay can 250 lit nude cho sinh hoat, 1500 lit nuéc cho hoat dong
cong nghiép va 2000 lit nudc cho hoat dong ndéng nghiép. Nude chiém 99% trong
luong sinh vat trong mdi trudng nudc va 44% trong luong co thé con nguoi. Dé san
xuat 1 tan gidy thi phai can dén 250 tdn nudc, 1 tan dam can téi 600 tan nudc va 1

tan chat bot can 1000 tn nudc.

Ngoai chic nang tham gia vao chu trinh song, nudc con la chat mang nang
luong (thuy tridu, thily ndng), chat mang vat liéu va tic nhan diéu hoa khi hau, thyuc
hién céc chu trinh tuan hoan vat chat trong tu nhién. C6 thé no6i sy song cua moi

nguoi va moi sinh vat trén trai dat phu thugc vao nudc.

Nudc sinh hoat hién nay dang la van dé quan tam cua tat cd moi nguoi, nhat
la & nhiing khu vuc khong c6 ngudén nudc sinh hoat va ca nhirng khu vuc da co
nguon cap nudc nhung that thuong khong ddm bao. Van dé nay anh hudng rat nhiéu

dén chat lugng cudc song va san xuat cia nguoi dan.

Hién nay trén thé gi6i van con 1/3 dan sb trén thé gidi séng trong tinh trang
thiéu ngudn nudc dé sinh hoat hang ngay. Néu khong c6 bién phép thich tmg trong
viéc phan phdi va tai tao nguon nudce thi theo ude tinh dén nam 2025 sé& c6 2/3 dan
s6 khong di nudc dé str dung. Trén thé gidi, luong nudc ngam bi that thoat hang
nam la 160 ty m’ nudec.

Nudc ta ¢6 ngudén nudc thién nhién kha doi dao. Tuy nhién, hién nay phan
16n trong s6 d6 déu bi 6 nhiém ning. Van d&& nay 1am cho ngudn nudc sach dé
str dung cho muc dich sinh hoat, san xuét...ngay cang khan hiém. Mot trong nhimg

van dé nan giai va chiém pham vi kha rong 14 nude bi nhiem phen sat.
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Nudc nhiém phén sit da gdy nhiéu bét tién trong sinh hoat cta nguoi dan

14
A

nhu lam vang, 0 tat ca cac vat chira dung nudc va ca quan 4o, nguy hai hon néu

dung nudc nay lau ngay s€ anh huong khong tot dén stic khoe con nguoi.

Hién nay, nhiéu ving nong thén chua c6 nuéc may dé dung, ngudn nudc
duogc st dung phan 16n 14 nwéc ngdm. Tuy nhién, trong nudc ngam, sit thudng ton
tai & dang ion sat hoa trj 11 trong thanh phﬁn ctiia cac mudi hoa tan nhu bicacbonat,
sunfat, clorua..Ham luong sit nay thudng cao va phan bd khong déng déu trong céc
16p tram tich dudi sdu. Khi trong nude c6 ham lwong sit cao, nudc c¢6 mui tanh va
c¢6 nhiéu cin ban mau vang, lam giam chat lugng nuéc an udng sinh hoat va san
xuit. Do d6, viéc tim ra quy trinh cong nghé khir sit trong nude ngam 13 hét strc can
thiét d& gop phan giai quyét vin dé thiéu nudc sach cho nhu ciu in udng, sinh hoat,

san xuat nhu hién nay.

Trong qué thoi gian qua, khi giang day cho sinh vién vé phuwong phép xir Iy
sit trong nudc cip giang vién thudng giai thich bang cac so dd nguyén 1y cong nghé
nén giy kho hiéu va kém hap dan cho sinh vién. Viéc t6 chirc cho sinh vién di tham
quan thyc té rat khé khin va gay ton kém. Vi vay, thuc hién dé tai “Xdy dung mé
hinh hoc cu hé thong khir sdt trong xir Iy nuwée cdp” s& gbp phan ning cao chat
luong dao tao sinh vién. Mo hinh nay c¢6 thé dugc st dung cho sinh vién van hanh
thuc tién va trién khai nghién ciru khoa hoc, ciing nhu ¢6 thé chuyén giao ap dung
cho cac ho gia dinh dang str dung nude ngdm 1 ngudn cung cip nude chinh nhung

bi nhiém phen.
1.2 Muc tiéu ctia nghién ctru

Muc tiéu tong quat: Gop phan nang cao chat lugng dao tao sinh vién vé mon hoc xi
Iy nudc cap, gitp sinh vién hiéu rd hon vé ndi dung mén hoc, gan két gitra hoc 1y

thuyét va thuc hanh.

Muc tiéu cu thé: Tao ra mot md hinh hoc cu vé xir ly sat trong nudc ngﬁm béng
phuong phéap lam thoang — loc, gitp sinh vién thyc tap va trién khai nghién ctru trén

mo hinh.
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1.3 No§i dung ciia nghién ciru

No6i dung 1: Tinh toan, thiét ké mo hinh hoc cu

No6i dung 2: Ché tao, lép dat mo hinh hoc cu

Noi dung 3: Ldy mau nudc ngim tai mot sé ho gia dinh c6 ngudn nude giéng bi
nhiém phén tai Nha Beé.

Noi dung 4: Hudng dan sinh vién nghién ciru, trién khai thuc nghiém trén mé hinh.
Noi dung 5: Panh gia hiéu qua xir 1y cta hé thong.

Noi dung 6: Xay dung s6 tay van hanh.

1.4 Pham vi irng dung

- M6 hinh hoc cu hé thong khir sat trong xir 1y nudc cap duge sir dung trong cong
tac giang day tai Khoa Méi truong. D& dang dé sinh vién thuc hanh, c6 thé quan sat
tryc quan qua trinh khir sat, duoc 1ap dit trén gid di dong dé thuan loi trong qua
trinh gidng day tai nhitng vi tri khac nhau.

- Ngoai ra, md hinh c¢6 thé dugc Gmg dung tai nhimg ho gia dinh sir dung nguon

nuée giéng bi nhidm phén sit. Cu thé 1a khu vuc huyén Nha Bé.
1.5 Phwong phap nghién ctru

1.5.1. Phuwong phap lugn

Nguyén 1y ctia qué trinh khtr sit 13 6xy hoa sat ¢6 hoa tri II (Fe*") thanh sit co
hoa trj IIT (Fe’*) va tach chung ra khoi nudc dudi dang hydroxyt sét III: Fe(OH)s,
trong d6 Fe(OH); 1a chat keo tu, d& dang ling dong trong cac bé lang va bé loc.
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Tuy nhién, nudc ngdm thudng khong chira 6xy hoa tan hodc c6 ham luong 6xy
hoa tan rat thip. Dé ting ndng d6 6xy hoa tan trong nude ngdm, bién phap don gian
nhat 1a 1am thodng - 14y oxy ctia khong khi dé oxy hoa sit hoa tri (IT) thanh sat hoa
tr1 (III) theo phén tng:

41’762+ + 6H20 + 302 g 4Fe(OH)3 l

Khi d6 sat (IIT) hydroxyt trong nudc két tia thanh bong cin mau vang va c6
thé tach ra khoi nudc mot cach dé& dang nhd qua trinh ling loc bing nhiéu 16p vt
liéu loc. Bé tranh hién tuong tac & bé loc, rira hodc thay 16p vat liéu loc khi dén chu
ky. Toc d6 phan tng ciia qua trinh 6xy hoa va thuy phan Fe? thanh Fe* tuy thudc

vao lugng oxy hoa tan trong nudc.

Khr sit bing cac phuong phap héa hoc cho hiéu qua cao, nhanh chong, tuy
nhién nhugc diém cia cac phuong phap niy la phai dung dén cac thiét bi pha ché
cong kénh, quan 1y phirc tap, cho nén cac phuong phap hoa hoc trén thuong duge sir
dung két hop khur st voi qua trinh xir 1y khac nhu xt 1y 6n dinh nuéce bang kiém,
lam mém nudc bang voi két hop véi sdda. Do vy, phuong phap duge lwa chon

trong nghién ctru 1a Lam thodng bang gian mua tw nhién.

Gian mua cho kha ning thu duoc luong oxy hoa tan bang 55% lugng 6xy
bao hoa va c6 kha nang khur dugc 75-80% lugng CO, con lai sau khi lam thoang

khong xudng thap hon 5-6mg/l.

Dé loc sach nude c6 chia cin sét, su dung cac bé loc cham thong thuong. Do
khac voi bé loc cin ban binh thuong & chd qué trinh 6xy hod va thuy phén sat con
tiép tuc xay ra trong 16p vat li€u loc, nén ngay tu dau chu ky loc, can da bam san
trong 16p vat li€u loc va do chura cén cua 16p vat li€u loc s€ cao hon. Vi vay, vat li¢u
loc c6 thé léy cép phéi hat 16n hon, duong kinh trung binh hat tr 0,9 dén 1,3 mm,
bé day 16p vt liéu loc 1,0 dén 1,2m. Néu sir dung bé loc 2 16p gdm antraxit va cat

thach anh thi hi¢u qua xu Iy s€ cao hon.
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1.5.2. Phuwong phap thuc hién

1.5.2.1 Phwong phdp khdo sdt thuc dia (dia diém, ldy méu)

Khu vic 14y mau trong pham vi Huyén Nha Bé, TP.H6 Chi Minh.

Vido: 10.689907 Kinh 106.739057
do:

5/11 Héem 2020, tt. Nha Bé, Nha Be, H6
Chi Minh, Viét Nam

02820
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Google

Hinh 1.1 Anh chup vi tri ldy mau nuwéce

TrréngmisuiHoc
= lLamivaniBen

CHNGI ThatVietkhang.
=

Hinh 1.2 Anh chup vé tinh vi tri ld'y mau nude
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Khu vuc 1ay mau thudc khu vuc nhiém phén ning, nudc ngam dugc bom 1én co

mau vang duc, nhiéu can lo ltng.

Hinh 1.3 Anh chup nguén mede ngam sau khi dwoc bom lén
1.5.2.2 Ldy méu, xir Iy va bdo quin mdu

Sau khi dén va dinh vi GPS vi tri can khdo sat, tién hanh 1y mau nuéc ngam
tr giéng khoan, trudc khi 14y mau can xa hoic bom bo luong nudc ban dau dé dam
bao ding chat lugng ngudn nude. Sau dé thu mau nude ngam bi nhi€ém phén sat vao

binh nhya polyethylene va ky hiéu mau nuéec.
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Hinh 1.4 Anh chup ldy mdu tai hién truong

Phuong phap léy mau va xur ly mau dua vao TCVN 5992: 1995 (ISO 5667-2: 1991)
K¥ thuat léy mau nude va TCVN 5993: 1995 (ISO 5667-3: 1985) Bao quan va xu
1y mau nudc.

1.5.2.2 Phwong phap phan tich

- Chi tieu pH

Phan tich chi tiéu pH dua vao TCVN 6492:2011 — ISO 10523:2008.

a. Y nghia cua chi tiéu pH

Do pH cho biét duoc tinh trung tinh ctia nudc, hay nudc mang tinh a-xit hoac tinh
kiém.

b6 pH thép vé co ban khong anh hudng nhiéu dén strc khoe. Tuy nhién, pH théip
1am ting tinh axit trong nudc, 1am dn mon kim loai trén duong dng, vt chira va tich
Iy céc ion kim loai gy anh hudng dén strc khoe con nguoi, lam mau hdong vai,
quén 4o khi giat... Mat khac, pH thap con giy ngua khi tim goi, gdy hong men rang

va c6 thé tao di€u kién phat sinh cadc bénh ngoai da khi str dung nguén nudc.

16



pH thap do ngudn nudc ngadm & didu kién yém khi, sy phan hay chét hitu co trong
dat hoa tan CO, lam pH nudc giam. Trong diéu kién nude tiép xtc voi oxy co thé
nang pH dong thoi khir sit. Dé nang d6 pH trong nudc, can lam thoang nudc bang

gian mua.
b. Quy trinh thyc hi¢n

Lay 50ml miu nudc cho vao cde thuy tinh 50ml sau d6 dung binh tia rira dau do pH
sau d6 cho vao coc da chira mau tién hanh do pH. Po pH cho dén khi gia tri 6n dinh

thi ding lai rdi ghi lai két qua do.

K.Y
4 fk

Hinh 1.5 Anh chup do pH ciia mau nwée phén
- Chi tiéu st
Phan tich sat dwa vao TCVN 6177:1990 — ISO 6332:1988.
a. Nguyén ly phuong phap phéan tich chi tiéu Fe

Pun s6i miu v&i hydroxide amine, & pH 3,2 - 3,3 tit ca cac sit hoa tan déu bi khir
thanh sit (IT) sau d6 ion sat (IT) s& phan Gmg véi 3 phan tir 1,10 - phenanthroline tao

thanh phirc chit c6 mau do cam. Co ché phan tmg nhu sau:
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Fe(OH) + 3H" -> Fe’" + H,0O
4Fe’" + 2NH,OH -> 4Fe* + N,O + H,O + 4H"
b. Dung dudng chuan Fe
Dung phuong trinh dudng chuén sit dira vao bang 1.1 ta duoc ddy chuan nhu hinh

1.10 rdi tién hanh do quang ghi lai két qua do.

Bang 1.1: SO liéu dwng dwdng chuan sat

STT 0 1 2 3 4 5
Vdd chuan, ml (C= 10 ppm) 0 2 4 6 8 10
V nuéc cit, ml 50 48 46 44 42 40
V HCI dd, ml 2 2 2 2 2 2
Vdd NH,OH.HCI, ml 1 1 1 1 1 1
Vdd dém NH;C,H;0,, ml 10 10 10 10 10 10
Vdd phenanthroline 4 4 4 4 4 4
C, mg/l 0 04 | 08 1,2 1,6 2

18



Hinh 1.6 Day chudn st

c. Xac dinh sat (II)

Agid hoa mziu b.%l‘ng 2ml HCI dam dac.
Lay 50ml mau, lan lugt them 10ml dung dich dém ammonium acetate, 4ml dung

dich phenanthroline, lic déu, doi khoang 10 phut, sau d6 do d6 hap thu budc song
510nm.

d. Xéc dinh Fe tong
Lic déu miu, 14y 50ml mau cho vao erlen
Thém 2ml HCI dd, 1ml NH,OH.HC1

Tién hanh dun can dén khi thé tich con khoang 15 - 20ml thi ding lai nhu hinh 1.11.
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Hinh 1.7 Anh chup dun mau sau khi cho NH>OH.HCI

Lam ngudi mau dén nhiét d6 phong, thém nudc cat va dinh mtrc dén 50ml.

Thém 10ml dung dich dém amonium acetate, 4ml dung dich phenanthroline, doi 10
phut dé phan mg hién mau hoan toan nhu hinh 3.42 sau d6 do d6 hap thu ¢ budc

song 510m.
1.5.3 Sir dung phian mém chuyén dung
Str dung phin mém chuyén dung Auto CAD hd tro thiét ké, vé ban vé.

Str dung phan mém excel dé xur 1y so6 ligu.
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PHAN 2: TONG QUAN PE TAI
2.1 Tong quan tinh hinh nghién ciru ngoai nuéc

2.1.1 Khdi qudt vé nguén nwéc ngim

Nudc ngdm duoc hinh thanh do nuéc mua thdm qua cac 16p dat da trong
long dat va duoc gilr lai ¢ cac tﬁng chira nudc bén dudi bé mit dat & cac do siu
khac nhau. Tuy thudc vao vi tri, do sau va ap sudt ma nudc ngﬁm dugc phan loai
thanh cac dang: nuwdc ngam tang ndng, nudc ngdm trong cc tang thd nhudng (ting
dat cong tac); nudc ngam tang sdu - trong cic ting chira; nude ngdm khong ap va

nudc ngam co ap.

Nudc ngdm tang ndng: c6 do sau tir 3 dén 10m, nam trong cac tang dat thd
nhudng va thuong 1a nude ngdm khong co ap. Nudc ngam tang néng thudng cé trir
nho va c¢6 kha ning bi nhidm ban 16n boi cac chat 6 nhidm tir ting bé miat thim
xudng.

Nudc ngam tang sau chira trong cac tang chtra nude ¢ do sau trén 40m. Nudc
ngim tang sau thudng co chat luong nude tot hon, trit lwong phong phu hon va it
chiu 4nh hudng cta cac mua trong nim. Mot dang nude ngdm tang sdu 1a nuée

ngam c6 ap, c6 thé tu phun 1én bé mit khi str dung cac giéng khoan.

Nudc ngam da duoc khai thac, st dung tir hang nghin ndm nay. Qua céc thoi
dai, loai nguoi1 da sang tao ra nhi€u phuong phap khac nhau dé khai thac nudc
ngam, dung dén du loai nang lugng (stc dong vat, sttc nguoi, suc gio, stc nudc,

nang lugng mat troi...).

Ngay nay, trén toan thé gidi, khoang 60% nudc phuc vu an udng, 15% nudc
ding trong gia dinh va 20% nudc tudi lay tir cdc ngudn nudc ngdm. Tai hau hét cac
vung dat kho can trén thé giéi nude ngdm 13 ngudn cung cip nude chir yéu. Ngoai
ra, n6 con cung cap it nhat 20% va nhiéu khi hon 30% tong khdi lwong nudc sir
dung & cac nude cong nghiép. Hién nay trén thé gii hang nim nguoi ta khai thac
khoang tir 600 - 700 ty mét khéi nude ngam, nhiéu hon bat ky mét tai nguyén nao
khac duoc khai thac tir long dat.
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2.1.2 Pic tinh nwéc ngam

Dic tinh chung vé thanh phan, tinh chit ctia nude ngam 1a nude cd do duc
thép, nhiét do va thanh phﬁn hoa hoc it thay doi, pH thép (dao dong tur 3 - 6), ham
lugng CO, va ham lugng sdt cao. Mot sb noi, nuée ngﬁm con ¢ do cung kha cao,
d6i khi bi nhiém nitrat, nhiém man, nhiém mangan, silic, asen, amoni, E.Coli,

Coliform,...[1].

Thanh phan, tinh chit nudc ngdm phu thudc vao ngudn goc, cdu truc dia ting
ctia khu vuc va chiéu su cua 16p nudc ngam... Trong nude ngam khong chira rong,
tao 1a yéu t6 dé gay 6 nhiém ngudn nudc nhung chiing lai chira cac tap chat hoa tan
do anh huong cuia diéu kién dia ting, cac qué trinh phong hoa va sinh hoa trong khu
vuc. O nhitng ving c6 diéu kién phong hoéa tét, mua nhiéu hodc bi anh hudng cua
ngudn thai thi trong nuwéc ngam dé bi 6 nhiém béi cac chat khoang hoa tan, cic chat

htru co.

So vé1 nude mat, viée lya chon nguén nudc ngam cho muc dich cap nudc c6 mdt s6

uu diém:
- Nudc ngam la mot tai nguyén thuong xuyén, it chiu anh hudéng cua nhiing
yéu t6 khi hau nhu han han. Chat lugng nudc twong doi 6n dinh, it bi bién

dong theo mua nhu nudc mat.
- Chu dong trong van dé cap nudc cho cac vung héo lanh, dan cu thua, nhat la

trong hoan canh hién nay béi vi nuéc ngam c6 thé khai thac v6i nhiéu cong
sudt khac nhau. Dé khai thac nudc ngdm co thé dung cac loai thiét bi str dung
dién nhu cac loai bom tay. Ngoai ra, nudc ngam con c6 thé khai thac tap
trung nhu tai cc nha may nudc ngdm, cac xi nghiép hoic khai thac phan tan
tai cac ho dan cu.
- Gi4 thanh xir Iy nu6c ngdm nhin chung twong dbi ré hon so véi nudc mit.
Ngoai cac uu diém ké trén, khi st dung nudc ngadm cho muc dich cip nudc ciing

khong thé tranh khoi mot s6 nhugc diém sau:

- Cling tuong tu nhu cac trir lwong dau mo, cac tang chtra nudc nay noi chung

khong thé tai tao hodc kha nang tai tao rat han ché. Do vay dén mot lac nao
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do s€ phai gidi quyét tim ngudn nude thay thé khi cac tang nudc nay bi can
kiét.

Viéc khai thac nudc ngam véi quy mo va nhip dd qua cao cling s€ lam cho
ham lugng mudi trong nude ting 1én va dan dén viéc ting chi phi cho viéc

xtr 1y trude khi dua vao st dung.
Khai thac nudc ngam voi nhip d cao s€ lam cho myc nudc ngam ha thap

xuong, mdt mat viéc nay dan dén qua trinh xam nhép man, mat khac lam cho
nén dat bi vong xudng gay hu hai cho cac cong trinh xay dung - mot trong

cac nguyén nhan cua hién tugng sut lun dat.
Khai thac nudc ngam mdt cach bua bai cling dé dan téi tinh trang 6 nhieém

nguon nudc ngam.

2.1.3. Cdc nghién civu vé phwong phdp xiv ly nwéc ngim

Bing 2.1 Mot s6 qud trinh co bdn xir Iy nude ngam [2] .

Qua trinh xu ly Muc dich

Lam thoang Lay oxy tir khong khi dé oxy hoa Sit va

Mangan hoa tri II hoa tan trong nudec.

Khtr khi CO, ning cao pH cta nuée dé
day nhanh qua trinh oxy héa thuy phan
sat v Mangan trong ddy chuyén cong
nghé khir Sat va Mangan.

Lam giau oxy dé ting thé oxy hoa khir
ctia nude, khir cac chat ban dang khi hoa

tan trong nudc.

Clo hoa so bd Oxy hoa Sit va Mangan hoa tan & dang

phirc chét hitu co.

Loai trir rong, réu, tdo phat trién trén

thanh céac bé tron, tao bong can va bé
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Qua trinh xur ly

Muc dich

lang, bé loc.
Trung hoa lwong amoniac du, diét tat ca
cac vi khuan tiét ra chat nhay trén mat

cac 16p loc.

Qua trinh khudy tron hoa chat

Phéan tan nhanh, déu pheén va cac hoa

chat khac vao nude can xu ly.

Qua trinh keo tu va phan tng tao bong

Tao diéu kién va thuc hién qua trinh két

can dinh céc hat can, keo phan tan thanh
bong cin c6 kha ning lang loc voi toe do
kinh té cho phép.

Qua trinh léng Loai trir ra khéi nuée cac hat can va

bong cin c6 kha ning ling vai toc do
kinh té cho phép, 1am giam luong vi sinh

vat va vi khuan

Qua trinh loc

Loai trir cac hat cin nho khong lang
dugc trong bé ling nhung c6 kha ning

dinh két 1én bé mat hat loc.

Hap thu va hap phu bang than hoat tinh

Khtr mui, vi, mau cua nudc sau khi sur
dung phuong phap xur 1y truyén thong
khong dat yéu cau.

Flo hoa nuée

Nang cao ham lugng Flo trong nudc 0,6
- 0,9 mg/L dé bao vé men rang va xuong

cho nguoi su dung.
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Qua trinh xur ly

Muc dich

On dinh nuée

Khtr tinh xam thyc va tao ra mang bao vé
cach ly khong cho nuée tiép xuc truc tiép
v6i vat liéu mat trong thanh 6ng dan d@é

bao v¢ ong va phu tung trén ong.

Lam mém nudc

Khtr cac ion Ca** va Mg*" dén nong do

dat yéu cau.

Khtr mui

Khr ra khoi nudce cac cation va anion
ctua cac muoi hoa tan dén nong do yéu

cau.

2.2. Tong quan vé tinh hinh nghién ctru trong nuwéc

2.2.1. Thanh phan tinh chit ciia nuwéc ngam tai Tp.H6 Chi Minh

Bang 2.1 gi6i thiéu chat lvong nudc ngam tai mot s6 khu vuc ¢ Thanh phd HO Chi

Minh.

1 4

Bing 2.2 Chét lwong nwédc ngam tai Thanh phd HoO
Chi Minh

Do
Khu ) TDS SO* Fe* Mn Cl- NO; | Coliform
sau | pH
vire () (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (*)
m
Quan 1 6,29 0,05 0,85
Quan2 | 45 | 5.2 502 15 0,3 31,5 2,4
Quéan 3 5,19 92 1,58 1,82
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Khu . . TDS | SO Fe** Mn Cl- NO; | Coliform
sau | p
vue () (mg/L) | (mg/L) | (mg/L) [ (mg/L) | (mg/L) | (mg/L) *)
m

Quan4 | 194 | 6,04 42,7 535
Quans | 120 | 5,69 | 537 43,6 458 vét
Quan6 | 120 | 5,64 | 486 9,75 348 3,06
Quan7 | 80 |4.64| 2310 1,16 1650
Quan 8 570 90 25,3 0,34 2,39
Quén 9 3,83 | 267 0,11 108 69,3 110
Quan 80 | 4,81 399 0,73 96 2,92 500
10
Quin 40 6,65 37 3,75 0,19 5 0,49
11
Quan 28 4,57 53 9 0,62 16 18,3
12
Tan 40 | 437 285 1,16 112 38.8
Binh
Binh 60 [639] 134 61,3 1,36
Thanh
Binh 180 | 6,06 | 310 60,5 3,05 58 0,47
Chanh
NhaBeé | 180 | 5,87 | 551 17 57,3 1,41 320 0,14 4

2
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Pj

Khu i TDS | SO Fe? Mn Cl- NO; | Coliform
sau | pH

vue () (mg/L) | (mg/L) | (mg/L) [ (mg/L) | (mg/L) | (mg/L) *)
m

GoVap| 30 |442| 81 1 0,04 32 66,3

Hoc 64 |635]| 386 35,8 197 10,1

Mobn

Thu 596 | 958 27,3 2,88

Duc

CuChi | 55 |7.04| 91 1,91 2,76

(*) Bon vi do 1a MPN/100ml
Nguén: Tong hop tir cdc két qud phan tich xét nghiém ciia Vién Moi truong va Tai
nguyen.

Trong nudc thién nhién co6 thé chira mot lugng nhét dinh cac ion sit II (Fe*)
1a thanh phan cta cac mudi hoa tan nhu: Fe (HCOs)y; FeSO, ... va sit I (Fe*).
Ham lugng sét trong cac ngudn nude mit thuong khong 16n (chi dén vai mg/L), tuy
nhién trong nudc ngdm ham luong sit c6 thé cao va dao dong trong mot pham vi
rong tir vai mg/L dén vai chuc mg/L, thdm chi c6 nhimg ving ham luong sit trong
nude ngdm vuot qua 150 mg/L. Trong méi trudng kiém (pH 16n hon hodc bang 7),
dudi tac dung clia oxy trong khong khi, Fe* dé dang bi oxy héa thanh Fe** va thuy
phan tao thanh hydroxyt sat I1I kho tan:

4(Fe*) + O, + 10H,O = 4Fe(OH); + 8H*
Trong nudc mit, sit thuong cé héa tri 111 (d4 bi oxy hoa) va thuong ton tai &
dang hydroxyt sat III - Fe(OH)s; tao nén dung dich keo hodc chét lo ling [1].

Trong nudc ngam hodc & mot do sdu ciia ngudn nude thién nhién noi c6 ham
luong oxy hoa tan gan bang 0 thi sét ton tai chii yéu & dang ion hoa tri IT (Fe>*). Khi
lay tir do sau 1én trén bé mat kéo theo sy ting ham lugng oxy hoa tan trong nudc sé

dién ra qué trinh oxy hoa (Fe®") thanh (Fe’"), thily phan tao thanh két tia Fe(OH);
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c6 mau nau do. Cac hydroxyt sit Fe(OH), 1a chat kiém yéu con Fe(OH); 1a chat
kiém rat yéu tao nén tinh chat ludng tinh (tao nén cac ferit sit tw hoa tan) trong

dung dich kiém manh:
Fe(OH); + OH = FeO" + 2H,O

Hing s6 thay phan ciia Fe*" 1a K = 3,4 x 107. Cung véi cac anion CI va SO.>, cac
ion Fe** va Fe* tao thanh cac mudi hoa tan tt (ké ca cac mudi duge tao nén gitra
ion Fe*" va HCO5". Cac mudi dugc tao thanh bang cac ion Fe*' thity phan manh (qua
trinh thay phan ndy bat dau dién ra khi pH cta dung dich 16n 2,3). Sy thuy phan

dién ra 2 giai doan tao thanh céc mubi bazo kho tan, vi du nhu:
Fest4 + HzO = FCzO(SO4)2 + HzSO4
va cubi cung tao thanh Fe(OH)s.

Cac ion hop chit vo co cua ion sat hoa tri II nhu FeS, Fe(OH),,
FeCOs,Fe(HCOs),, FeSO,, v.v...Cac hop chat Fe(OH)s, FeCl; ... trong d6 Fe(OH);
1a chét keo ty, dé dang lang dong trong cac bé lang va bé loc. Vi thé cac hop chat vo
co cua sit hoa tan trong nudc hoan toan co thé xir Iy bang phuong phap 1y hoc: 1am
thoang 13y oxy ctia khong khi dé oxy hoa sat hoa tri II thanh sat hoa tri III va cho
qua trinh thuy phan, keo tu Fe(OH); xay ra hoan toan trong cac bé ling, bé loc tiép
xuc va cac bé loc cac phirc chit vo co ciia ion sét véi silicat, phophat FeSiO(OH)5>,
cac phirc chat hitu co cua ion sit voi axit humic, funvic,... Cac ion sat hoa tan
Fe(OH)', Fe(OH); ton tai ty thudc vao gia tri thé oxy hoa khtr va pH cua moi

truong.

Céc loai phirc chat va hdn hop cac ion hoa tan cua sat khong thé khir bang
phuong phap 1y hoc thong thudng, ma phai két hop véi phuong phap héa hoc.
Mubdn khtr sit & dang nay phai cho thém vao nudc cac chat oxy héa nhu: CI,
KMnO,, Os dé phéa v lién két va oxy hoa ion sit thanh ion sat héa tri III hodc cho
vao nude cac chat keo tu FeCls, Al(SO.); va kiém héa dé c6 gia tri pH thich hop cho
qua trinh dong keo tu cac loai keo sét va xay ra triét dé trong cac bé ling, bé loc tiép

xuc va bé loc trong.
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Mot dic diém can quan tim 13 pH trong nuéc ngdm thudng kha thip nhiéu
noi pH giam xubng dén 3 - 4 (do ham lugng CO, cao), khong thuan loi cho viée xur
ly nudc. Tuy nhién ky thuat xir Iy nude trong truong hgp nay khong may kho khan:
lam thodng ty nhién (dan mua), hay nhan tao (quat gid), hodc st dung hoa chat
nham loai bé CO, dé nang pH dén gia tri thich hop (6,5 - 7,5), tao diéu kién thuan
loi cho viéc oxy hoéa sat IT hoa tan thanh sét I11 khong tan va duoc loai bd ra khoi

nudc bang bién phép ling loc [1].

Ngoai ra, nudc ngam tai mot sO noi con bi nhi€ém ban bdi nitrat, amoni,
clorua, mangan, silic, magie, canxi, E.Coli,... v&i cac mirc d§ khac nhau, can phai

xtr ly trude khi sir dung.

2.2.2. Anh hwéng ciia nwéc nhiém phén

Nudc c6 chira ham lwong st 16n hon 0,5 mg/l di c6 mui tanh kho chiu va
no6i vang trén bé mit, 1am vang 6 quan 4o khi giat, lam hu hong san pham ciia nganh
dét, san xudt gidy, phim anh, d6 hop. Sit con gdy dong cin trong dudng 6ng va cac
thiét bi trao ddi nhiét, cac can sit két taa lam tic hodc giam kha nang van chuyén

cua cac ong dan nudc.

Theo Quy chuin K§ thuat Qudc gia vé Chat luong nudc in ubng — QCVN
01:2009/BYT ham luong sit d6i véi nude cip phuc vu cho dn ubng phai nho hon
0,3 mg/l. Péi véi nude cap cho sinh hoat phai thap hon 0,5 mg/l theo Quy chuan K§
thuat Quéc gia vé chat lugng nudce sinh hoat — QCVN 02:2009/BYT.

2.2.3 Cdc nghién civu trong nwéc vé phwong phdp khir sit trong xir Iy nwéc cip

2.2.3.1 Ding tro bép

Phuong phap xtr Iy nudc giéng khoan nay don gian, nguyén vat liéu dé tim,
c6 thé tan dung tro bép la rac thai sinh hoat, than thi€n voi moi truong. Cach lam
nay c6 thé ap dung quy mé ho gia dinh, nhat 1a nhimg ving ngudi dan dang phai st

dung nudc giéng khoan.

29



Tro bép duoc cho vao miu nude voi lidu luong tir 5 dén 10g/1 rdi dé lang trong
vong 15 phut. Cac phan Gmg hoa hoc xay ra va hop chit sit khong tan s& bj loai bo

qua qua trinh loc.

2.2.3.2 Diing hé thong loc nwéc
Bé duoc xdy bang gach va xi mang, voi 3 ngan — lang, loc va chira, mi ngan

0,35 - 0,49 m’, trong d6 ngan léng c6 thé tich 16n nhét, ngan loc nho nhat.

Ngin ling duoc lip dat gian phun mua gdm mot sé doan ng c6 duc 16 hoic
voi hoa sen bang nhua c6 trén thi truong. Ngan loc ¢6 16p soi d& (cd 5 — 10 cm) day
10 cm, trén do 1a 16p cat loc (0,4 — 0,85 mm) day 40 cm; va trén cung la 16p cat min
(0,15 — 0,3 mm) day 20 cm. (C6 thé d6 thém mdt 16p than trén 16p soi, dé khtr mui
ctia nuéc). Ngin nay c6 lap 6ng nhua tir day 1én, sao cho dau ra nam cao hon 16p
cat trén cung mot chut, dé khi nuwéc chdy qua ngin thanh pham dén can kiét, khong

1am phoi mit cat. Ngan thanh phdm c6 nip day.

Khi bom tir giéng 1én, nudc chay qua voi sen, xudéng bé lang. Nho tiép xuc
v6i khong khi, thanh phan sit trong nuéc bi oxy hoa. Nudc duoc ling cin mot
phan, dén ngan loc, nudc duge loc sach cin lo limg, tré nén trong, theo éng dan dén

ngan chira nude thanh pham.

2.3.3.3 Khir sit bang voi

Khi cho v6i vao nude, dd pH cua nudc tang 1én. O diéu kién giau ion OH’,
cac ion Fe** thuy phan nhanh chéng thanh Fe(OH), va ling xudng mot phan, thé
6xy hoa khtr tiéu chuan ciia hé Fe(OH),/Fe(OH); giam xudng, do d6 sat(Il) dé dang
chuyén hod thanh sat (III). Sat (III) hydroxyt két tu thanh bong cin, ling trong bé

ling va c6 thé d& dang tach ra khoi nudec.

Phuong phap nay c6 thé ap dung cho ca nudc bé mit va nudc ngam. Nhuoc
diém cua phuong phap nay 1a phai dung dén céc thiét bi pha ché cong kénh, quan Iy
phtc tap.
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2.2.3.4 Khir sit bang phwong phdp lam thodng

Thuc chit cua phuong phap khir sit bang lam thoang 1a 1am giau oxy cho
nude, tao diéu kién dé Fe?* oxy hoa thanh Fe* thyc hién qua trinh thay phan dé tao
thanh hop chat it tan Fe(OH); roi dung bé loc dé giir lai.

Céc hop chat sit ton tai trong nuwéc ngdm thudng & dang hoéa trj II (Fe*") ma
pho bién nhat 1a Fe(HCOs), & dang hoa tan trong nudc. O trang thai nay, ta khong
thé giir dugc sit trong cong trinh xir 1y bang bién phéap lang loc. Do d6, ngudi ta
phai bién cac hop chit sit & dang hoa tan thanh sit ¢ dang két tiia, mudn thuc hién
qua trinh nay thi thuong dung cac cong trinh lam thoang.

Muc dich ciia lam thoang 1a tao diéu kién cho oxy c6 trong khong khi hoa tan
trong nuée. Trong diéu kién nudc di duoc 1am giau oxy, Fe?* ¢o trong nudc s& oxy

hoa thanh Fe** theo phuong trinh phan tng sau:
4Fe’" + 0, + 2H,0 -> 4F¢e’" + 40H
Sau d6 tiép tuc thiy phan tao thanh Fe(OH); 1a chat khé tan va c¢6 kha ning tao keo:
Fe’" + 2H,0 -> Fe(OH); + 2H"
Trong mét s trudng hop dic biét Fe?* ¢6 thé bi thity phan trudc:
Fe** + 2H,0 -> Fe(OH), + 2H"

Fe(OH), tiép tuc bi oxy hoa dé tao thanh Fe(OH)s;. Tuy theo diéu kién ctua moi
truong, qua trinh oxy hoéa Fe?* ¢o thé xay ra trude, sau d6 Fe’* thuy phan hoic
nguoc lai Fe?* bi thuy phén trudc tiép d6 Fe(OH), bi oxy hoa thanh Fe(OH); hodc ca
2 qua trinh dién ra déng thoi. Néu ion OH" cang nhiéu (pH cang cao) thi phan tng
thily phan xay ra cang thuan loi, Fe* tao thanh san pham cang nhanh thi cdc phan
ung trung gian xdy ra cang nhanh.

Tbc do oxy hoa Fe** bﬁng oxy phu thudc vao n6ng dd oxy va dd pH cua nudc dugc

biéu dién bang phuong trinh dong hoc sau:
d[Fe*]/dt = k.[Fe*" ].[O-)/[HT* (1)

Trong do:
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k: 12 hang s téc do phan tmg oxy héa Fe>" boi oxy phu thudc vao nhiét do,
nhiét do cang cao thi phan Gmg xay ra cang nhanh, do d6 trong diéu kién khi hau
nhiét doi gi6 mua cua Viét Nam viéc sir dung phuong phap nay rat phu hop.

[Fe?'], [0,], [H']: 1a ndng d6 cua cac ion Fe*, O,, H' trong nudc tai thoi diém t.

Phuong trinh cho thiy néu ndng d6 ion H' cang cao (pH cang thap) thi tbc do oxy
hoéa cang thap. Do d6, mot trong nhiing yéu cau dé c6 thé sir dung phuong phap lam
thoang thong thuong 13 d6 pH cta nuwdc ngudn phai 16n hon hodc bang 7, trong
truong hop d6 pH ciia nude ngudn thap, dé ting hidu qua cia qua trinh xt Iy thuong
phai kiém héa (bang voi) dé tang do pH. Néu trong nudc cé chira cac hop chat hiru
co va cac hop chat khir nhu NH," thi chung ciing tiéu thy mot lugng oxy héa chiing.
Mit khac, sau khi Fe** thuy phan tao thanh Fe(OH); 1a chat c6 kha ning tao keo. Vi
vay, dé cac hat keo Fe(OH); c6 kha ning dinh két nhau dé tao thanh cac bong cin c6
thé giir lai trong cac bé ling va loc, can phai c6 diéu kién thich hop 13 pH 16n hon

hoic bang 7.
2.2.3.5 Khir sit bang phwong phdp héa hoc
Khir sdt bang cdc chat oxy héa manh

Céc chat oxy hoa manh thuong sir dung dé khtr sat 1a: Cl,, KMnO,, Os...Phan tng

dién ra nhu sau:
2Fe* + Cl, + 6H,0 — 2Fe(OH);| + 2CI" + 6H"
3Fe> + KMnO, + 7TH,0 — 3Fe(OH); | + MnO; + K- + 5H*

Trong phan tng, dé oxy héa 1 mg Fe?" can 0.64mg Cl, hodc 0.94mg KMnO, va
ddng thoi d6 kiém cua nude giam di 0.018meq/1

Khir sdt bang voi

Phuong phéap khir sit bang voi thuong khong ding doc 1ap, ma két hop véi cac qua
trinh 1am 6n dinh nuéc hodc 1am mém nudc. Phan tmg xay ra theo 2 truong hop

C6 oxy hoa tan:

4Fe(HCOs), + O, + 2H,0 + 4Ca(OH), — 4Fe(OH);| + 4Ca(HCO:3),
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Sét (III) hydroxyt dugc tao thanh, dé dang ling lai trong bé ling va giit lai hoan

toan trong bé loc.

Khong cé oxy hoa tan:
FC(HCO3)2 + Ca(OH)z — Fe CO3 + CaC03 + 2H20

Sat duoc khir di dudi dang FeCOs chtr khong phai hydroxyt sat.

PHAN 3: KET QUA NGHIEN CUU
3.1 Tinh toén, thiét ké mé hinh khir sat

3.1.1 So d6 mé hinh khir siit

Gian mwa > Bé loc chdm

F 3

k4
Bm
v

Nwré'c ngam Bé chira, bon

Hinh 3.1 So d6 mé hinh khir st

3.1.2 Nguyén ly

Nudc ngdm duoc bom 1én tir giéng khoan hay giéng ddo dua vao bé chira sau d6
nuéc tir bé chira dugc bom 1én 1am thodng bang gian mua, v6i muc dich chinh 1a
khir CO,, hoa tan oxy khong khi vao nuéc dé oxy héa Fe?' thanh Fe** va ¢6 ca Mn?®*
thanh Mn* (néu c6) dé dé dang két tia, dé dang lang dong dé khur ra khoi nude

nang cao nang suat cua cac cong trinh lang loc.

33



Nudc to gian mua dugc din vao bé loc chira cac vt liéu loc gém cat thach anh,
filox, than hoat tinh va soi d3, cac hat cin lo limg c6 kha ning ling ling xubng
duogc ling lai, khong chi gitr lai cac hat cin lo ling trong nudc cé kich thudc 16n
hon kich thudc cac 16 r5ng tao ra gitta cac hat loc ma con gitr lai keo sit, keo hitu co

gay do duc, do mau.

Nudc qua bé loc duogc dua vao bé chira luu trir dé st dung.
3.1.3 Diéu kién dp dung

Téng ham luong sit < 10 mg/l

P06 mau cua nude khi chua tiép xtic véi khong khi < 150
Ham lugng H,S < 0,5 mg/l

pH=>7

Bing 3.1: ThONg s6 k¥ thuat clla mé hinh khir sat

STT Tén cong trinh Mo ta

1 Thung chira nude 25 lit

2 Bé chira nuéc dau vao Dai x Rong x Cao = 0,5 x
0,45x1m

3 Bé loc Lam bang kinh, do day
8mm, Dai x Rong x Cao =
0,5x0,5x1,5m

4 Gian mua Khung duoc lam nhom va
dugc lip éng nhua PVC

021, khoang céch gifra cac
ong voi nhau 13 200 mm ,

cac ong déu duoc duc 16

nho khoang céach gilra cac
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STT Tén cong trinh Mo ta

16 v6i nhau 1a 20 mm.

5 Bom nudc Bom 4p lyc nudc mini
6 Hé théng 6ng ndi Ong nhya PVC 021
Ong nhya déo @12

3.2 Ché tao lip dit mé hinh khir sit

3.2.1 Dan muwa

3.2.1.1 Nhiém vu

Nhiém vu cua gian mua la lam gidu oxy cho nuéc va khtr khi CO; (70 - 85% luong
CO, trong nude ngam), ting DO 1én 70 - 85% DO béo hoa va nang pH.

Hoa tan O, tir khong khi vao nuéce dé oxy hoa Fe** thanh Fe’', Mn®* thanh Mn*" d&
dang két tua, lang dong dé khir ra khoi nudc bang lang va loc.

Khtr khi CO,, H,S c6 trong nudc, lam ting PH ctia nudc, tao diéu kién thuén loi va
day nhanh qua trinh oxy hoa va thuy phdn sit, magié, nang cao cong xuit ciia cac
cong trinh lang, loc. Tang lugng O, hoa tan trong nudc, nang cao thé oxy hoéa khir

cua nudc dé thuc hién dé dang cac qua trinh oxy hoa.

3.2.1.2 Céu tao
CAu tao gian mua gém hé théng phan phdi nude duge lam bang dng nhwa PVC phi
21 gém c6 3 6ng nhanh dai 500 mm khoang cach giita cac ong 1a 600 mm, mdi ong

dugc dyc 16 duong kinh Imm va cach nhau 20 mm gdm 12 15 trén mdi ong.
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Hinh 3.2 Gian mua.

Céc ong nhanh duogc ndi véi ong nhya déo dudong kinh 12mm va ong nay duoc lap

vao dau ra cia may bom nhu hinh 3.2.
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Hinh 3.3 Gian mua

Khoang céch tir bé mit 16p vat li€u trén cung dén gian mua: H= 1,46 m
Luu lugng nude dau ra tir gian mua
Q» =4.9 L/phut
Q. =3.66 L/phut
Trong do:
Qs La luu luong t6i da clia may bom
Q. La luu lwong nude dau ra qua gian mua

3.2.2 Bé lpc chim

3.2.2.1 Nhiém vu

Loc 1a qué trinh khong chi giir lai cac hat can lo ling trong nudce co6 kich thude 16n
hon kich thuéc 16 rong tao ra giita cac hat loc ma con giir lai hat keo sét, keo hitu co
gay doc do duc mau. Bé loc thuong dugc dung dé loc mot phﬁn hay toan bo cén ban

c6 trong nudce tuy thudc vao yéu cau doi véi chat lugng nudce.

3.2.2.2 Céu tao va tinh todn thiét ké bé
Bé loc ¢6 kich thude Dai x Rong x Chiéu cao = 50 x 50 x 150 ¢cm nhu hinh 3.4
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Hinh 3.4 M6 hinh khir sdt trong nuée phén

Do day cua kinh 1a § mm
Thé tich bé loc=Lx Bx H=0,42 x 0,42 x 1,50 = 0,2646 m’

Céc 16p vat liéu chira trong bé loc duoc trinh bay trong bang 5.2.

Bang 3.2: Cac |&p vat liéu trong bé loc

STT Tén 16p vat liéu logc | C& hat cua vat liéu | Do day cua lép vat
va lop d& (mm) liéu (mm)
1 Cat thach anh 0,4-0,8 140
2 Filox 0,9-1,2 60
3 Than hoat tinh 1,68-3,36 40
4 Soi do 5-10 300
Téng cong 540
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Cong thirc tinh dién tich bé loc cham:

|

F=":m’>(Q)

Trong do:
Qv 1a Ivu lwong nude tir gian mua (m*/h)

v 1a tc d6 loc (m/h).

Chon dién tich bé loc chdm F = 0,4392 m?
Chon luu lwong nuée xir 1y Q = 0,01062 m*/h

Q@ 0,01062

Suy ra toc do loc: v= 1 = 2*3%% =0,024 m/h (d6i v6i bé loc cham v < 0,5 m/h).

Tbc d6 loc co thé léy theo ham lugng cédn cua nguén nudc dya vao bang 5.2.

Bang 3.3 TOC dd loc trong bé loc cham

Ham luong can cua nudc Tbc do loc (m/h)
ngudn vao bé (mg/l)
Khi bé lam viéc binh Khi bé lam viéc tang
thuong (v) cuong (Vi)
0-25 0,3-0,4 0,4-0,5
> 25 0,2-0,3 0,3-0,4
Xtr ly nuée ngam 0,5 0,6

Chiéu cao toan phan cua bé loc: H=h, + h;+ h, + hy + h, + h, (3)
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= h,: chiéu day 1ép cat
= h¢: chiéu day 16p vat liéu Filox
= h,: chiéu day 16p than hoat tinh
= h,: chidu day 16p soi

h, : chiéu cao 16p nudc
» h,: chiéu cao dy phong

h. = 0,14 m; h¢= 0,06 m; h; = 0,04 m; hy = 0,30 m; h, = 0,56 m; h, = 0,40 m

H=0,14+0,06 + 0,04 + 0,30 + 0,56 + 0,40 = 1,50 m
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3.2.3 Uu diém va nhwoc diém ciia mé hinh khir sit

Uu diém:

- Chat lugng nudce loc tdt, ham luong Fe, ké ca Mn va Al rét thép.
- Khong sir dung hoa chét.

- Don gian trong van hanh.

- Nuéc loc c6 tinh an mon thap

- Chu trinh loc twong ddi dai.

Nhuoc diém:

- Dién tich 16n do van tdc loc nhé nén kho co khi hoa va tu dong hoa trong

qué trinh rira loc vi vay ma quan 1y tha cong nang nhoc.

41



3.3 Thir nghiém hiéu qua xir Iy cia md hinh va xac dinh cac thong sb toi wu dé
mo hinh hoat dong hiéu qua

3.3.1 Chi tiéeu pH
Két qua do pH miu nude nhiém phén sit tai vi tri d3 duoc dinh vi GPS thudc huyén

Nha B¢ duogc trinh bay trong Bang 3.4.

Bing 3.4 K&t qua do pH mau nudc

Miu pH

1 7,28

2 7,58

3 7,61
Trung binh 7.49

Hinh 3.5 Anh chup két qua do pH
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Nhan xét:

Po pH dao dong tir 7,28 dén 7,61 chimg t6 ngudn nude c6 pH nam trong khoang
trung tinh va nam trong khoang pH cho phép theo Quy chuan K§ thuit Qudc gia vé
chat luong nudce an uéng — QCVN 01:2009/BYT la pH trong khoang tir 6,5 — 8.5,
Quy chuan Ky thuat Quéc gia vé chat lugng nudc sinh hoat 1a tir 6,0 — 8,5.

3.3.2 Xdc dinh cdc théng sé téi wu

3.3.2.1 Phwong trinh dwong chuin
Két qua dung phuong trinh dudng chuan Fe dugc trinh bay trong Bang 3.5.

Bang 3.5 K&t qua dwng dwdng chuan Fe

Mau Abs C (mg/ml)

1 0.007 0

2 0.070 0.4
3 0.132 0.8
4 0.204 1.2
5 0.261 1.6
6 0.324 2

7 0.388 2.4
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Hinh 3.6 Anh chup phwong trinh dwong chudn Fe

Phuong trinh dudng chuin c6 dang y = 0.1630989 véi R? = 0.99935

3.3.2.2 Két qud do st tong

Két qua do mau sit chua qua xt Iy duoc trinh bay trong bang 3.6
Bing 3.6 K&t qua do mau nwédc nhiém phén sat

chwa qua x& ly

Mau Nong d6 Sat (mg/l)
1 3,8425
2 3,8731

Qua bang 3.6 cho thdy nong do sat kha cao vuot qua muc quy dinh dbi voi Quy

chuan K¥ thuat Quéc gia vé chat luong nudc dn ubng — QCVN 01:2009/BYT voi

ndéng do sit c6 trong nudc t6i da cho phép 1a 0,3 mg/l va vuot qua muc quy dinh

Quy chuan Qudc gia vé chat luong nudc sinh hoat - QCVN 02:2009/BYT véi nong

do sat toi da c6 trong ngudn nude 1 0,5 mg/1.
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Ngudn nude nay khong thich hop véi muc dich phuc vu sinh hoat hing ngay nhu
tam, rira, giat do, an udng... Mic du ngudn nude bi nhidm phén sit khong anh
hudng dén stic khoe cho ngudi st dung tuy nhién trong qua trinh sir dung s& anh
hudéng dén cudc sdng hang ngdy nhu lam 6 vang quan 4o khi gidt, c6 mui tanh kho
chiu, c¢6 nhiéu can lo ling, c6 mau vang cam giy mét cam quan vé mau sic nhu

hinh 3.6, hinh 3.7, hinh 3.8 va hinh 3.9.

Hinh 3.7 Anh chup mdu nwée nhiém phén tai hién trieong ldy mau
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Hinh 3.8 Anh chup doi chiéu nuoc sach voi nuwdc nhiém phen sat

Hinh 3.9 Anh chup doi chiéu nude sach véi nuwde bi nhiém phen sat

Sauxelv  Trnede xelv
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Hinh 3.10 Anh chup mau da cho chdt chi thi mau truée khi do quang
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Bing 3.7 Két qua do mdu nwéc di qua xir Iy bang mé hinh khir sit

Miiu Téc dd loc Thoi gian lwu | Nong d6 Sat | Hiéu qua xir
(I/phut) nudéc (phut) (mg/l) 1y (%)
1 0,177 0 0,5984 84,55
2 0,177 10 0,3550 90,83
3 0,177 20 0,2992 92,27
4 0,177 30 0,2538 93,44
5 0,177 100 0,2113 94,54

Sau khi ngudn nuéc duge xir Iy bang gian mua thong qua phuong phap lam thoang

va két hop v61 qua trinh loc thong qua bé loc cham véi cac 16p vat liéu cat thach

anh, Filox, than hoat tinh bing g4o dira va sdi thi nong do sit c6 trong mau nude cd

khuynh hudng giam dan theo thoi gian luu nudc trong be.

V6i thoi gian luu nuée trong bé 1a 30 phit, mau nude sau khi xir Iy ¢6 ndng do sit

giam xudng tir 3,8731 mg/l xudng con 0,2538 mg/l nhé hon so véi QCVN
01:2009/BYT va QCVN 02:2009/BYT, c6 thé sir dung cho nhu ciu dn udng, sinh

hoat, san xuat,...
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Hinh 3.11 Anh chup so sdnh giita mede sach va nude sau xir 1y

V& mau sic giita nudc sach dung trong dn udng v6i nude nhiém phén sit di qua xu
ly thong qua mé hinh khir sit chénh léch 1a khéng dang ké. Va chit luong nude
nhiém phén sau khi xir Iy van dam bao chat luong cho nguoi st dung, ndng do sat
van nam trong khoang cho phép vé chat luong nude cho sinh hoat ciing nhu chét

lugng nudc phuc vu trong an uong.

Mot yéu tb khong thé thiéu dé chat lugng nudce sau xur ly duoc tdt hon d6 1a toc do
loc, qua khao sat cho thiy téc do loc ciing anh huéng dén qua trinh loc nude dugce

trinh bay trong bang 3.8

Bang 3.8 K&t qua khao sat tc dé loc cua bé loc

cham
Mau Téc @) loc (m/h) | Luwu lwong van | Nong dd sit (mg/l)
X4 nuwée diu ra
(I/h)
1 0,068 12 0,8345
2 0,054 9,6 0,5984
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MAiu Téc @9 loc (m/h) | Luwu lwong van | Nong dd sit (mg/l)
x4 nuwée diu ra
(I/h)

3 0,051 9 0,1895

Qua bang 3.8 cho thay tdc do loc cang cham, thdi gian tiép xtic cua nude véi 1op vat
cang lau thi nudc dau ra cho chat luong tdt hon, cu thé 1a véi tde do loc 1a 0,068
m/h cho noéng d¢ sat sau xur 1y 1a 0,8345 mg/l con véi téc d6 loc 1a 0,051 m/h thi
ndng d6 sat giam xudng chi con 0,1895 mg/l nhé hon so v6i quy dinh trong QCVN
01:2009/BYT va QCVN 02:2009/BYT.

Két qua xir 1y phén st trong cac mau nudce giéng tai cac gia dinh khac nhau trong

diéu kién thoi gian luu 1a 30 phut, tdc dd loc 14 0,05 m/h ta duoc bang sau:

Bing 3.9 Két qua khao sat hiéu qua xir 1y cac mau nude khac nhau

Mau Vi tri Nong d6 Sat | Nong do Siat | Hiéu qua
trudce xur ly sau xur ly xtr ly (%)
(mg/l) (mg/l)
1 81/2 Puong S6 1, Long
3,8425 0,1923 94,99%

Thoi, Nha Be, TP.HCM

2 5/11 Hém 2020 Thj trin Nha

3,8731 0,1895 95,11%
Be, Nha B¢, TP.HCM
3 274/13/5 Nguyén Vin Tao,
3,9453 0,2456 93,77%
Nha Be, TPHCM
4 25 Ap 2, Long Thoi, Nha
3,7841 0,1834 95,15%
B¢, TP.HCM
5 41/5 Puong s6 1, Long
4,1174 0,2948 92,84%
Thoi, Nha B¢, TP.HCM
6 411/5 Pudng Nguyén Binh, 1,4502 0,1783 87,71%

Nhon Dirc, Nha Bé,
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MAiu Vi tri Nong d6 Sat | Nong do Sat | Hiéu qua
trudce xu ly sau xur ly xur ly (%)
(mg/l) (mg/l)
TPHCM
7 Ap 1, Phii Xuén, Nha B,
3,7401 0,2611 93,02%
TPHCM
8 2295/25 Huynh Tén Phat,
0,2109 0,1052 65,67%
Nha B¢, TP.HCM
9 T6 6, Ap 3, Hiép Phudc,
3,1172 0,2795 91,03%
Nha B¢, TP.HCM
10 Lién ap 3-4, Hiép Phuéc,
2,1025 0,1563 92,57%
Nha Bé, TPHCM

3.3.3. Dao tao sinh vién
M6 hinh hoc cu dugc sir dung dé dao tao sinh vién nhu sau:
- Phan tich méi truong: phén tich cac chi tiéu danh gia chat luong nudce

14
A

cap.
- Thu nghiém phuong phap xtr Iy nudc cap: Phuong phép lam thoang,

phuong phap hap phu. , ’ )
- Danh gia chiéu cao cua 16p vat li¢u hap phu dén kha nang khur sat

trong nudc cap.
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PHAN 4: KET LUAN — KIEN NGHI

4.1. Két luan

— Thiét ké va xay dyng mé hinh khir sat bang phuwong phép lam thoang thong
qua gian mua két hop véi loc qua 16p vat liéu loc da cho thdy hiéu qua xir 1y
ctia md hinh. Nong do sét trudce khi xur Iy kha cao 13 3,8731 mg/l nhung sau
khi dua vao chay mé hinh voi tde do loc tdi wu 1a 0,051 m/h thi néng do sét
sau xir 1y giam xudng con 0,1895 mg/l < 0,3 mg/l trong QCVN
01:2009/BYT — Quy chuin K§ thuat Qudc gia vé chat luong nude an udng,
nhoé hon 0,5 mg/l so vdi QCVN 02:2009/BYT — Quy chuan K§ thuat Qudc

gia vé chat lugng nudce sinh hoat.
— Gian mua c6 tac dung lam giau oxy cho nudc va khir khi CO, (70 - 85%

luong CO, trong nudc ngam), ting DO 1én 70 - 85% DO bio hoa va nang
pH. Hoa tan O, tir khong khi vao nudc dé oxy hoa Fe?* thanh Fe** Mn*'
thanh Mn*" d& dang két tia, lang dong dé khir ra khoi nudc bang vat liéu ling
va loc, vat liéu loc Filox ciing gop phan dang ké cho qua trinh khir sit khoi

nguon nudec.
— Tht nghiém hi¢u qua xtr 1y ctia mo hinh

4.2. Kién nghi

— MBS hinh hoc cu hé thdng khtr sit trong xtr Iy nuée cip duoc sir dung trong
cong tac giang day, hoc tap, giup sinh vién dé dang thuc hanh, c6 thé quan
sat truc quan qué trinh khir sit, dugc lap dat trén gia di dong dé thuan loi

trong qua trinh giang day tai nhiing vi tri khac nhau
— Coéng nghé xir 1y c6 thé duoc dung dé xir Iy nudc giéng bi nhiém phén sit tai

cac ho gia dinh véi cong suit khoang 1m?/ngay.dém néu ting thé tich mo

hinh, téc d6 loc 13 0,05 m/h.
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Nén xay dung nhiéu mé hinh hoc cu dé xtr 1y cac chi tiéu 6 nhiém khac nhau
nham phuc vu cong tac giang day, hoc tap, nghién ctu khoa hoc cling nhu

mg dung vao thuc té.
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