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LOI CAM ON

Véi long biét on sdu sdc, em xin chdn thanh cdm on ¢6 gido Tién si.
Nguyén Thj Kim Dung va Ths. Nguyén Thi Mai Linh dé tdn tinh giip dé em
hoan thanh dé tdi nay.

Em ciing xin chdn thanh cam on t6i cdc thdy cé trong ban linh dao nha
trwong, cdc thdy cé trong Bé mén kj thudt Méi triong da tao diéu kién giip dé
cho chiing em trong suét qud trinh thuc hién dé tai.

Vi kha nang va sy hiéu biét cia em con cé han ché nén dé tai ciia em
khéng tranh khéi sw sai sot. Vay em kinh mong cdc thdy cé gép y dé dé tdi cua

em dwoc hoan thién hon.Em xin chan thanh cam on!
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Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

LOI MO bAU

Phat trién Kinh té xd@ hi tir xwea dén nay luén la mét trong nhing chién
lirgC trong tam dé phat trién dat nuoc. Viée phdt trién Kinh té, ddy manh san
XUdt hdng héa, tao ra thém thu nhdp va céng dn viéc lam cho nguoi din da dem
lai nhiing lgi ich hét sic to Ion. Bi déi véi phat trién dé la nhing van dé é
nhiém méi truong do cdc hoat dong san xudt gdy ra. Viéc phat trién theo xu
hwéng bén vitng, dam béo hai hoa gitra \i ich kinh té, xd héi, méi truong khéng
con mdi mé. Mgt trong nhing viéc quan trong dé la gidi quyét vin dé: xir Iy
nguon thai 6 nhiém trong dé phé bién nhdt la nuéc thai. Theo nhimg théng ké
dwoc biét, hién nay da sé cdc doanh nghiép trén cd nude di cé hé thong xir Iy
nu6C thai. Nhung diém can heu y & ddy la do mét $6 nguyén nhan ndo dé ma cdc

hé thong xi Iy ndy chura dat hiéu qua xi Iy mét cdch t6i wu.

NuécC thdi trong qud trinh san xudt Ciia nha mdy mam cing la vin dé
duwoc cdc nha quan Iy méi triwong quan tdm. Do nwdc thdi san xudat mdm 6
Nong dé chat hiru co va néng dé muéi cao va cé chira long clo dw trong nwéc
thdi rita chai va do chira mam lam danh hwdng dén hiéu qud xu Iy cua cdc hé
thong xi [y nwéc thdi bang céng nghé sinh hoc, néu lwong nuéc thdi chiza clo
du thdi truc tiép ra méi trueong dnh huéng truc tiép dén sw phdt trién ciia cdc vi
sinh vdt, thay sinh vdt, thuc vdr trong nude, ciing nhw dnh huwong dén méi

truong xung quanh.

Vi vdy dé gdp phan vdo viéc tim ra cdc bién phdp ndng cao hiéu qud xit Iy
nuécC thdi trong sdn Xudt nudc mam théan thién véi méi truong Em chon dé tdi:

“ Nghién ciru phuong phdp khir clo dw trong nwéc thdi. Budce dau thir
nghiém khit clo du trong nuéc thdi rua chai ciia cong ty ¢é phan CBTS mdm Cdt
Hdi”
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Gidng vién hirong dan: TS. Nguyén Thi Kim Dung

CHUONG I: TONG QUAN
1.1. Tong quan veé chlorine
1.1.1.Pic diém caa chlorine [5]

« Chlorine 12 mdt hop chat mau trang, dé tan trong nuéc. Khi tan trong nuéc

giai phong khi Clo 1am cho nudc ¢6 mui hac dic trung.

 Trong tu nhién chlorine ton tai & cac dang khac nhau nhu:

Khi Clo (Cl,): 100% Clo; Calcihypochlorite (Ca(OCl),): 65% Clo
Natrihypochlorite (NaOCI); Clo dioxyt (CIO,)
* Mot s dang Clo ndm trong céc thanh phan hiru co nhu Cloramin B,

« Khi Cl,, Ca(OCl),, NaOCl 14 chat oxy hoa manh, khi hoa tan trong nudc tao
ra acid hypochlorous (HOCI) va ion hypochlorite (OCI’)

Cl, + H,O0 ---> HOCI + HCI
NaOCl + H,O ---> HOCI + NaOH
Ca(OCl), + 2 H,0 --->2 HOCI + Ca(OH),
HOCI ---> H' + OCI’

Ham lugng HCIO va OCI™ phu thudc vao pH, HOCI 1a thanh phan khir trung
chinh trong nuac.
* Khi pH cao thi OCI'chiém ty I¢& 16n va nguoc lai pH thap thi HOCI chiém ty Ié
cao.
Vi du: Khi pH = 7,5 thi luong HOCI va ion OCI la tuong duong

pH = 5.5 thi lugng HOCI chiém xap xi 100%

pH = 9,5 thi lugng OCI" chiém xap xi 100%

Kha nang khir tring caa HOCI cao hon OCI' tir 80 — 100 lan. Vi vy, trong moi
truong pH thap Chlorine st dung c6 hiéu qua cao hon so voi méi trudng co6 pH

Cao.
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Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

« Vi du: Bé diét duoc 99% Ecoli bang liéu luong clorine 0,1 mg/l ¢ pH = 6 thoi
gian can thiét 6 phat, khi pH = 11 thoi gian can thiét téi 180 phut.

1.1.2. Tac dung cia chlorine véi véi mat sé thanh phan c6 trong nwéc [ 5]

. Tac dung véi amoniac NH; + HOCI ---> NH,CI + H,O (1)
NH,CI + HOCI ---> NHCI, + H,0 (2)
NHCI, + HOCI ---> NCl3 + H,O (3)
. Kha nang diét trung kém
Kha nang diét trung: NH,CI = 1/3 -1/5 NHCl,
NHCI, =1/20 — 1/25 Cl,
Khi pH < 6 san pham chua yéu NCI; (Khi c6 mui hoi)

. Chlorine tac dung vdéi phenol tao mono-, di- hodc triclophenol gay mui
Vi Cia nudcC
. Chlorine dé tao hop chidt THM - trihalomethanes nhu la: cloroform,

diclomethane, 1,2-dicloethane va carbon tetraclorua, ....1a nhitng chét c6 kha
nang gay ung thu
* Chlorine tac dung vai hydro sulfua tao thanh sulfat
1.1.3. Co ché qua trinh khir tring bang chlorine [ 5]
Chlorine 1 chat oxy hoa manh co6 tac dung oxy hoa vat chit hiru co
Diét khuan, tao, phiéu sinh dong vat trong méi trudong
Qua trinh huy diét VSV qua 2 giai doan:
- Chlorine khuéch tan xuyén qua v6 té bao cia VSV
- Phan tng véi enzym trong té bao
Khi enzym tiép xtic véi chlorine thi nguyén tir hydro trong ciu tric phan
tir duoc thay thé boi chlorine. Vi vay, cau trac phan tir thay doi, enzym cia VK
khong hoat dong 1am té bao chét va SV chét.
1.1.4. Dw lwgng clo trong qua trinh khi trung [ 5]
« Trong xir 1y nuéc thai, du luong clo hitu dung dat 0,5 mg/L thi lidu luong

sir dung duogc coi 1a du va nguoi ta goi d6 13 luong clo can thiét.
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Gidng vién huéng dan: TS. Nguyéen Th; Kim Dung

« Sau kht trang liéu luong clo du ¢ ddumang luéi 0,5 mg/l  dén cudi
duong 6ng 0,05 mg/l. Tuy nhién, luong clo du 0,5 mg/l s& giy hai dén ca
va cac Sinh vat dudi nudc.

Do vay, can khtr bo chlorine du bang mét s6 phuong phép sau:
* Dung Natri thiosulfate, Na,SO3 va SO,
Cl, + 2 Na,S,0;3 ---> NaS,04+ 2NaCl + H,0
(Dé khtr 1 mg/I Cl, can 6,99mg/I thiosunfate natri)
Cl,+ Na,SO; + H,O---> Na,SO4+ 2 HCI
Cl,+ SO, + 2H,0 ---> H,SO,+ 2 HCI
* Dung than hoat tinh khur clo du
« Lam thoang bé mat khiar mot phan clo du hoatan o pH <5
1.1.4.1 Cac liéu lwong chlorine thudong dung cho cic muc dich khac nhau
trong qua trinh xir ly nwéc thai [ 5]

Bang 1.1. Céc liéu lwgng chlorine thuong diung cho cic muc dich khac nhau

trong qua trinh xi ly nwéc thai

Muc dich sir dung Liéu lwong
mg/L
Ngan qua trinh an mon do st 29a
Khtr mui hoi 29a
Khéng ché qua trinh phat trién cua cic mang 1-10

bun vi sinh vat

Kht BOD 0,5-2Db
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Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

Khéng ché rudi & bé loc sinh hoc 0,1-05

Loai dau, m& 2-10

Khtr trung nudc thai chua qua xu 1y 6—25

Khtr tring nudc thai d qua xt 1y cap 1 5-20

Khtr tring nudc thai sau két tia héa hoc 2—-6

Khtr tring nudc thai d qua xt 1y bang bé loc 3-15
sinh hoc

Khtr tring nudc thai dd qua xtr 1y bang bé bun 2-8
hoat tinh

Ghi chu:

a: trén mg/L H,S;
b: cho 1 mg/L BOD khur di

1.2. Tong quan vé nganh san xuat mam [ 1]

Céac san pham 1én men truyén thdng 13 mot trong nhiing loai san pham 1én
men cua cac dan toc trén thé gidi. Theo thoi gian cac san pham 1én men truyén
thng nay dugc mo rong ca vé ca chiung loai 1an phuong phap ché bién va mam

1a mot trong nhirng san pham 1én men do.

Nudc mam ludn 14 mét loai gia vi khong thé thiéu trong mdi gia dinh nguoi
Viét. Mot loai nudc cham co thé dung truc tiép hoic dé ché bién cung cac mén

-

an.
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Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

Theo sb liéu ciia Tong cuc Théng k&, mdi ndm Viét Nam tiéu thu hon 200
triéu lit nudc mim. Trong d6, neéc mam cong nghiép chiém 75%. Con lai 1a cac

lang nghé truyén thong san xuat thii cong.

Nudc mam 4p dung quy trinh san xuat thu céng vé co ban bang cach tron ca
va mudi bién (chuop c4) voi mot ty 18 thich hop, qué trinh chugp giup phan giai
protein phuc tap va don gian va ta0 amino axit nho tac dung cua cac enzim cé

sin trong thit ca va rudt ca lam cho nuéc mam c6 mui vi dic trung.

Mim 13 san pham cua nhiéu qua trinh phirc tap gdm qua trinh dam héa, qua
trinh phan hily mot phan thanh amino axit dudi tac dung ciia vi khuan c6 hai, qué
trinh phan giai dudng trong c4 thanh axit, tiép tuc bi phan huy thanh cac hop chat

don gian nhu amin, ammoniac, ...

Ngoai Viét Nam thi nhiéu nuéc trén thé gidi ciing st dung nuéc mam, mdi
nudc s& c6 mot quy trinh san xuét riéng, vi thé ma san pham tao ra s& co gia tri

dinh dudng va mui vi dic trung cho tirng quéc gia.

1.2.1. Pdc diém nwéc thdi trong cdc co sé san xudt nwéc mam[ 2] [Bdo cdo
chuyén dé 2 dé tai NCKH cdp thanh phé cia TS. Nguyén Thi Kim Dung —
2015 ]

Nudc thai cta cic co s san Xuat mam phat sinh cha yéu tir hoat dong so
ché nguyén liéu, vé sinh dung cu chira dung, van chuyén, rira chai, luong nugc
mam du, tén dong va tir nudc thai sinh hoat cua céng nhan... Trong d6 ngudn
thai 6 nhiém I6n nhat 1a nudc vé sinh dung cy, thung chtra va thiét bi san xuat.
Dic trung nudc thai san xuat mam chta cac hop chat hitu co d& phan hay véi
nong do cao, dd Mudi cao va ham lugng chét sat trang trong nuéc thai ria chai

lon.
Nudc thai trong cic co sé san Xuat nudc mam co thé chia 2 dang:

+ Dang 1: Nudc thai tir san xuat mam chtra nong do cac chat hitu co va

d6 man cao phat sinh: Ngudn phat sinh: tir qua trinh 0 1én men: nudc vé sinh
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cac thiét bi 1én men, thung chira duong dng, san nha xudng... nudc nay co chira
bd men va cac chét hiru co. Tur qua trinh chugp: nudc vé sinh thiét bi chua ba,
ham luong chat hitu co cao. Nudc thai rira dung cu sau qua trinh nau.

Dic diém: Néng do cac chét hitu co cao ( COD: 800- 1580mg/l) va do
man cao ( 25- 36 g/l); TSS: 374 mg/l; T —N : 138,5 mg/l; T — P : 5,26 mg/l; pH
7-75

+ Dang 2: Nudc thai phat sinh tir viéc rira dung cu dong san phém nhu
chai lo va can dung mam: nong d6 chat hitu co thip COD dao dong trong
khoang : 100 — 310 mg/l, nhung luong nudc thai phat sinh 16n gap 2 - 3 1an
lwong nudce thai phat sinh tir san xuat. Do d6 khi xur 1y bang phuong phap sinh
hoc aeroten, nudc thai loai nay chiém chu yéu lam tiéu hao luong dién ning
|6n, mat khac trong nudc thai loai nay con chua luong chat sat khuan dang ké
anh huong dén sy hoat dong cac VSV lam giam hiéu qua xu 1y hé thong sinh
hoc.

1.2.2. Cac phwong phap xir Iy nwéc thai ché bién thiy san
1.2.2.1. Xir Iy nwéc thai bang phwong phap sinh hoc.[ 6 ]

Phuong phap sinh hoc dua trén co s hoat dong cia VSV dé phan huay céc
chét hitu co gay 6 nhidm. VSV sir dung chét hitu co va cac khoang chét trong
nuéc thai dé 1am thirc dn nén 1am giam nong d6 chat 6 nhiém c6 trong nudc thai.

Chia lam 2 loai la:

- Phuong phap hiéu khi.

- Phuong phép ki khi.

a) Phuwong phdp hiéu khi.

Nguyén tic ctia phuong phap st dung cac VSV hiéu khi dé phan huy cac hop
chat hitu co trong nudc thai can phai cung cap da oxy hoa tan ¢ nhiét do, pH...
thich hgp. Qua trinh phan huy chét hiru co caa VSV hiéu khi duoc thé hién qua

so dosau:
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Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

(CHO),NS + 0, CO, + H,0 + NH," + H,S + Tébao VSV + ... AH

Trong diéu kién hiéu khi H,S va NH," ciing bi phan hay nho qua trinh nitrat

hoa va sunfat hoa.
H,S + 20, SO,* + 2H" + AH
NH," + 20,2 NO; + 2H" + H,0 + AH
Co ché qua trinh xtr 1y hiéu khi gém 3 giai doan:
- Giai doan 1: Oxy hoa hét cac chat hitu co c6 trong nudc thai dé dap ung
nhu ciu ning luong cua té bao.
Men
CXHyOZN + (X + Y/4 +z/3 + 3%1)02—> XC02 + [(y — 3)/2]H20 + NH3

- Giai doan 2( Qua trinh dong hoa): Téng hop hinh thanh té bao.

M
CyH,O,N + NHa+ O,—> XCO, + CsH;NO,

- Giai doan 3( Qua trinh di hoa): H6 hap néi bao.
Men
C5H7N02 + 502—> XC02 + HZO

Men Men
NH3+ Oz—) Oz + HNOZ—> HN03

Uu diém:

Hiéu qua xtr Iy cua phuong phap ndy cao va triét dé hon ky khi, khéng
gay 6 nhidém tht cap nhu cac phwong phép, hoa 1y, hoa hoc.

Nhuge diém: Chiém nhiéu dién tich mat bang, thé tich cong trinh 16n. Chi
phi x4y dyng va dau tu thiét bi 16n, chi phi van hanh tuong d6i cao va khong c6
kha nang thu hoi ning luong. Khong chiu duoc nhiing thay d6i dot ngot vé tai
lugng chat hiru co. Sau khi xir Iy sinh ra mot luong bun du cao, khong 6n dinh

doi héi chi phi xir Iy bun. Tai trong xur 1y thdp hon phuwong phap ky khi.

1.2.2.2. Phuong phap ky khi.
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Gidng vién huéng dan: TS. Nguyéen Th; Kim Dung

Nguyén tac: sir dung cac vi sinh vat ky khi va tiy nghi dé phan huay cac
hop chit hitu co va vb co cb trong nudc thai & diéu kién khong c6 oxi v6i nhiét
do, pH... thich hop tao ra cac san pham dang khi ~ ( chii yéu 1a CH,, CO,,....).
Qua trinh phan hity Ky khi chat dinh dudng c6 thé mé ta bang so do sau:

(CHO)n NS 2> C02 + Hzo + CH4 + NH4+ + H2 + st + Té bao vi sinh Vét
Qua trinh phan huy ki khi chia lam 4 giai doan:

Giai doan 1: qua trinh thuy phan, cit mach cac hgp chit cao phan tir tao

thanh nhimg phan tir don gian, dé phan hiiy hon.

Giai doan 2: qua trinh axit hoa, cac chét hiru co don gian dé phan huay dugc

phan giai, chuyén héa thanh axit acetic, H, va CO,.
Giai doan 3: qua trinh acetate hoa.

Giai doan 4: qua trinh Methane hoa

Chét hiru co phire tap '
(Hydratcarbon, Protein, Lypid) Giai do an thﬁy phén
l (Phan giai chat hiru co’
phtrc tap thanh cac
Chét hitu co don gidn chat hiru co’ don gian)
(budng, Peptid, axid amin)

v

Cac axid Giai doan Axit hoa
(Propionic, Butynic, Axetic, Lactic)
H2, CO2 l . ACETAT Giai doan Axcetat hoa
- CHiva €Oz Giai doan Metan hoda

Hinh 1.1 So d6 qua trinh phan huy ki khi

Uu diém: CAu tao cong trinh don gian, gia thanh khong cao, chi phi van hanh
vé ning luong thap, c6 thé thu hdi ning luong — Biogaz cao. Khéng doi hoi
cung cap nhiéu chat dinh dudng, lwong bun sinh ra it hon 10 — 20 lan so véi

phuong phap hiéu khi va co tinh 6n dinh twong dbi cao, c6 thé ton trix duoc
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trong thoi gian dai. Puoc coi 14 mot ngudn phan bon co gia tri, tai trong phan

huy chat hitu co cao.Chiu duoc nhiéu sy thay doi dot ngot vé luu lugng.

Nhuoc diém: Nhay cam véi chat doc hai, véi sy thay doi bat thuong Vé tai

trong cua cong trinh. X Iy nudce thai chua dugc triét dé, thoi gian luu nude 1au.
1.2.2.3. Phwong phdp tw nhién X ly nwoc thdi[ 6 |

La phuong phap sir dung kha ning 1am sach nudc cua cac loai thuc vat két
hop voi hé thdng thuc vat, vi sinh vat trong bii loc dé xu 1y chat hitu co trong
nudc thai.

Duya vao diéu kién tu nhién dé xir 1y 6 nhidém :

Trén thé gii hién nay trong cay loc nudc 1a mot giai phap hiru higu dé xu ly
nudC thai phan tan (nuwdc thai sinh hoat, cong sd, chan nudi, bénh vién) than
thién vi moi truong, hiéu suat cao, chi phi thap va rat on dinh, dong thoi 1lam

tang gia tri da dang sinh hoc, cai tao canh quan moi truong.

Phuong phéap nay c6 uu diém 1a it phai ton cong suc rira thiét bi, hiéu suat xir
Iy ludn duge duy tri. Cach thirc trong chdm séc ciing nhu dua cay vao xir 1y cua
hé théng tuong ddi don gian, chu yéu viéc cham so6c hé thuc vat tap trung trong

thoi gian dau khi cAy mai phat trién, tranh cho cay bi chét do thiéu dinh dudng.
Phuong phap tu nhién bao gém :

- Céanh d6ng chay tran
- Canh d6ng loc nhanh
- Cénh ddng loc cham
- Thuy sinh thuc vat

a) Cdnh dong chdy tran

La phuong phap xir 1y nuéc thai trong d6 nudc thai dugc chay tran trén bé
mét canh dong co do doc nhat dinh, chay tran qua 16p cay trong va tap trung lai

& cac kénh thu nudc.
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b) Cdnh dong loc nhanh

La viéc dua nuéc thai vao cac kénh dao & khu vuc dat c6 do thim loc cao
(cat, mun pha cat) voi luu lugng nap 1on. Nudc thai sau khi tham loc qua dat

dugc cac 6ng thu nudc dat ngam hoic giéng khoan thu lai.

¢) Cdnh dong loc chdm

La hé théng xtr Iy nudc thai théng qua dat va hé thuc vat, & luu luong thap.
Cac co ché xtr Iy xay ra khi nudc thai di chuyén qua lép dat va thuc vat, nudc

thai s& tiéu hao do mot phan qua qua trinh bdc hoi nude va ho hap & thyc vat.

d) Thuy sinh thuc vat

Thay sinh thyc vat 1a loai thyc vat sinh trudng trong moi trudng nude, co thé
gy nén bt loi cho con ngudi do sy phat trién nhanh va phén b6 rong. Nhung

loi ich ma n6 dem lai ciing rat dang ké: xu 1y nudc thai, 1am phan compost, thuc

an gia suc...
Bang 1.2. Cac loai thuy sinh thyuc vat
Thiy thuc vat séng Thuec vat song tréi ndi | Thiy thuc vat séng noi
chim

Phat trién dudi mat Phat trién trén mat nudc | Than, 14 phat trién trén
nudC RE bam lo lung trén mit | mat nudc.

Nguédn nuéc phai da nudc, tao diéu kién cho R& bam vao dat
anh sang can thiét vi khuan cé thé lay dé Ré cung cip oxi va lam

Lam ting d6 duc nudc, | 1am noi cu tra dé phan mdi trudng séng cho cac
giam su khuéch tan ctia | hay cac chat thai sinh vat phan huy chat
anh sang vao nu¢c thai

=>» Khong hiéu qua =>» Hiéu qua =>» Hiéu qua

1.3 Vai tro ciia ure va mudi sat ddi cay trong [7 ]
1.3.1.Ure (CO (NH,),
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v Cay hat dam chu yéu & dang NH," va NO3. Pam 1a thanh phan quan
trong trong cac chat hitu co rat co ban va can thiét cho su sinh trudng phat trién
cta cdy nhu cac chat diép luc, nguyén sinh chat, axit nucleic (AND va ARN),
cac loai men, cac chat diéu hoa sinh trudng. Bam quyét dinh sy phat trién cua
cac mo té bao sdng cua ciy. Bon di dam cay sinh truong nhanh, ra nhiéu chdi,
14 va canh, hoa qua nhiéu va 16n, tich lity duoc nhiéu chat nén cho ning suat
cao va chét lugng tot.
v' CO (NH,), + 2H, 0 =NH," + HCO5 + NHj

1.3.2. Vai tro ciia Sit:

Sit ¢6 vai trd quan trong Vviéc hinh thanh diép luc, qua d6 co vai tro trong
Viéc cung cap oxi cho ciy trong.

- Khi cay thiéu sat s& biéu hién qua la: 1a cay c6 mau xanh nhot nhat (bac
14), dac biét gitra gan 14 mau xanh va khoang giita mau vang. D& quan sat nhét 13
cac 14 non, vao thoi ky dinh sinh truéng cia cy trong.

- Khi bénh nang, toan bo cay bién thanh mau vang cho téi trang lot. La
cdy thiéu sat s& chuyén tir mau xanh sang vang hay trang & phan thit 14, trong khi
gan 14 van con xanh. Triéu chang thiéu sat xuat hién truéc hétd cac 14 non, sau
dén 14 gia.

Nguyén nhan:

+ MAt can bang vai cac chéat khac nhu Molipden (Mo), Pong(Cu) hay
Mangan(Mn) trong qua trinh bon phéan (vi du khi bon Lan).
+ Do pH trong dét (gia thé), ham luong carbonat cao
+ Do di truyén cua ciy
+ Do ham luong chat hiru co trong dat thap.

Bén canh vai trd ddi v&i sy phat trién ciia cay trong, ure va sat con co kha

nang khur clo du trong nudc thai sau qua trinh khir tring, do vay viéc st dung

ure va sat vao nghién cttu xir 1y clo du trong nudc thai 1a rat phu hop.

Sinh vién:Tran Thi Ut Thdo va Nguyén Duy Thanh— MT1801 17



Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

Chuwong 2: P6i twong va phuong phap nghién ciru
2.1. Poi twong nghién ciru
Nudc thai ¢ chia clo du ctia nganh san xuat mam

2.2. Phwong phap nghién curu.
2.2.1. Phuwong phap lay miu

- Chuan bi mau nghién ctru chta clo hoat dong tir dung dich Javen ban dau
250g/1 tién hanh qua cac budc sau:
v" Budc 1: Chuan bj dung dich clo géc 2,5g/I
v Buéc 2 : Chuan bi cac mau nghién ctru c6 noéng d6 clo khac nhau tir dung
dich clo géc.
v" Budc 3: Xac dinh lai nong d6 mau pha bang bo may so mau.

- Mau thyc: nudc thai lay tai xuong ria chai cua Cong ty C6 phan ché bién
dich vu thay san Cat Hai vao cudi ca sang (10h30) cac ngay khic nhau trong
thang.

2.2.2. Phwong phap phéan tich trong phong thi nghiém.

A, Phuong phap xac dinh clo
Nguyén tic: trong méi truong axit, clo hoat déng trong nudc javen cé thé tac
dung mét cach dinh lwong véi iodua giai phong ra iot nguyén td( trong moi
truong kiém phan ¢ng xay ra khong hoan toan). Chuan d6 luong iot giai phong
ra bﬁng dung dich natri thiosunfat da biét néng do s€ tinh duoc néng do clo hoat

dong trong dung dich.
Cl, + 2KI — 2KC1 + I,

I, + 2 Na28203 —> NaQS4O6 + 2 Nal
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TiOn hupnh: LEy dung dbch n-ic javen cho vupo bxnh ®Pnh

mgc dung t¥ch 100ml; th®m n-ic cEt ®&bn vlch mgc wvp
13%c ®0u, ®-ic dung dbch A.

LEy 1Cn 1-it 3 ml dung dbch H,S0, 6N, 10ml dung dbch
KI 10% sau ®i cho ch¥Ynh x,c V; ml (10ml ) dung dbch A
vda pha vpo bxnh nan 250ml, 1l%c nhN cho ®&0u, ®) y®n
trong bang téi 5 phét rdi ®em chuEn ® b»ng dung dbch
natrithiosulphat (Na,S,03) 0,0IM tii khi dung dbch ca
mpu ving r-m. Th®m 1 ml dung dbPch ha tinh bét 1%,
dung dbch chuyOn sang mpu xanh t¥m. Ti0p téc chuEn ®é
tii khi dung dPch mEt mpu xanh. Ghi sé ml dung dPch
natrithiosunfat chuEn ®é; lym 3 1Cn 1lEy kOt qui
trung bxnh, hOt VvV, ml.

X.c ®Pnh mEu tr¥%#ng: Cong tiOn hpnh t--ng tu nh-
tr®n, th®m 1Cn 1-it c,c ho, chEt cCn thidt nh-ng
kh«ng cho n-ic javen, thay vpo ® ta cho 10 ml n-ic
cEt ding ®) pha lo-ng n-ic Jjaven, rdi chuEn ®é& nh-

tr®n, hOt V; ml Na,S,05 0,01 M
TYnh sé gam clo ho't ®ng trong 1 lit mEu (g/1):

(Vz _VS)'CThio. 1000
1000 100 °

mg /1= 355

B.  Phuong phap dung thang mau chuin xac dinh clo du.

e  Chuan bj mau:

- Pha mau gia véi nong d6 clo du 5,1 mg/I

- Phadung dich Fe(ll) v&i nong d¢o bang 10mg/l

- B6 thang mau chuan gém hai 6ng nghiém dung tich 15 ml.

* Cach so mau: Ong nghiém1: chaa vao 10 ml nudc cat; dng nghiém tha 2 chira
dung dich mau can do ndéng d6 clo du.

Sinh vién:Tran Thi Ut Thdo va Nguyén Duy Thanh— MT1801

19



Gidng vién huéng dan: TS. Nguyén Th; Kim Dung

Pé hai 6ng nghiém vao trong may do thang mau. Do thubc thir mau vao éng
nghiém thir 2 chra miu can xéac dinh nong d6 clo du. Lac k¥ tan thudc tha so
mau v4i ong chuan thoi gian khoang 1-2 phut

Thang mau chuan néng do6 clo trong khoang 0 — 4,3 mg/l

2.2.3. Phuong phap dung gian phun

Canh tién hanh:
- Pha mau gia véi ndng d6 clo du 10 mg/l
- Ché tao gian phun c¢6 16 phun dudng kinh: 1 mm
- Tién hanh phun mau c6 chira clo du da chuan bi qua gian phun
- X4c dinh ndng dd clo du con lai sau khi phun qua gian phun
2.2.4. Phwong phap hap thu clo biang than hoat tinh
- Chuan bi 5 céc¢ chira 10 ml mau ¢6 nong do clo du 10 mg/l

- Can luong than hoat tinh khac nhau cho vao 5 c6C mau trén l1an luot; 100mg;
200mg; 300mg; 400mg; 500mg.

- X4c dinh ndng @6 clo du cia 5 mau nudce sau khi khir bang than hoat tinh.
2.2.5. Khao sat mét sé diéu kién tdi wu khir clo bang ure.
a) Khao sdt pH téi wu:

+ Chuan bi 3 thi nghiém, mdi thi nghiém pha 6 miu nuéc co cung nong do clo
ban dau lan luot 5,1; 3,2; 2,5 mg/I

+ Sau d6 chinh cac mAau nudc lan lugt co gia tri pH 14 2, 3, 4 .5 ,6, 7 bang
H,SO, 2N.

+ Thém cung mdt luong ure 1g vao cac MAU nudc trén.
Xac dinh néng d6 clo trudc va sau khi thém ure dé xac dinh hiéu suat khir clo
b, Khdo sdt khdi lwong ure toi wu

+ Pha 6 mau nuéc co cung ndng d6 clo ban dau 5,1 mg/l
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+ pH ctia 6 mau nudc diéu chinh pH=5

+ Thém luong ure khac nhau lan luot vao 6 mau tuong ung: 0,25; 0,5;

0,75; 1;1,25; 1,59

- X4c dinh ndng do clo trudce va sau khi thém ure dé xac dinh hiéu suét kht clo

V6i lugng ure khac nhau.

2.2.6. Khao sat mot so diéu kién toi wu khir clo dw bang sit (11).
Tién hanh tuong tu nhu ddi véi ure

a) Khao sat PH tdi vu:

+ Thyc hién 3 thi nghiém mdi thi nghiém chuan bi 5 mau nudc c6 cing nong do
clo ban dau (lan luot 12 5,1; 3,2; 2,5 mg/l)

+ Sau d6 chinh pH cua 5 mau nuéc lan lugt co gia tri 1a 2, 3, 4,5 ,6 bang dung
dich H,SO, 2N.

+ Thém cung mot luong Fe(ll) 4mg vao cac mau nudc trén. Xac dinh nong do

clo trude va sau khi thém Fe(II) dé xac dinh hiéu suat kht clo .
b, Khao sat khéi lugng Fe(I1) téi vu

+ Pha 6 mau nudc ¢ cung ndng do clo ban dau 5,1 mg/l

+ Thém mat luong Fe(11) (10 mg/l) vao 6 miu nudce lan luot 1a: 0,5; 1; 3;
4; 4,5; 5 mg tuong tng

Xac dinh ndng d6 clo trudc va sau khi thém Fe(II) tir 6 xac dinh hiéu
suat khtr clo voi lugng Fe(l1) bo sung khac nhau.
2.2.7. Ung dung khir clo dw trong miu nwéc thai rira chai

Tir cac két qua khao sat kha nang khir clo du cua ure va Fe(II), gian phun,
than hoat tinh bang cac mau gia lya chon phuwong phap c6 hiéu qua cao phu

hop thuc té dé thi nghiém véi miu nude thai thuc
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Tién hanh thir nghiém khtr clo du véi mau nuéc thai rira chai ciia Cong ty
CPCBDVTS Cat Hai & cac diéu kién toi uu da khao sat & trén.

Chuong 3: KET QUA VA THAO LUAN

3.1. Két qua phan tich ham luong clo du trong nuéc thai ria chai caa Cong ty
CPCBDVTS Cat Hai.

Bang 3.1. Thanh phin nwéc thai rira chai ciia Cong ty [ 2 ]

Clo
Ky  higu| COD | BODs |TSS NH,” |PO>
) du
mau (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l)
(mg/l)
M, 189,5 | 1238 90 9,1 2,1 2,5
M, 125,4 49,8 30 5,5 1,9 3,0
M 2348 | 1409 112 10,5 3,3 2,7
M, 104,8 45,0 42 4,5 1,7 3,2
Ms 2004 | 120,2 104 10,2 3,5 2,9
M 99,4 44,2 41 4,2 2,3 3,4
Tiéu chuén
phat thai loai | 75 30 50 10 - -
A*
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Tiéu chuén
phat thai loai 150 50 100 20 - 2
B

*Theo Quy chudn ki thudt quoc gia vé chdt lwong nwedc thai cong nghiép ché

bién thity san (QCVN 11: 2015/BTNMT)

[ 2] Trich trong Béo cdo chuyén dé 2 cua dé tai “Nghién ctru xdy dung md hinh
ung dung cong nghé bai loc tréng cay dé xu Iy nudc thai san xuat mim” dé tai
cap Thanh phd do TS. Nguyén Thi Kim Dung lam cht nhiém. Két qua tai bang
trén cho thdy ndng do Clo du trong cac miu nudc thai rira chai cua cong ty déu
vuot qua Quy chuan ki thuat quéc gia vé chét lugng nudc thai cong nghiép ché
bién thuy san (QCVN 11: 2015/BTNMT) tir 1,25 dén 1,7 1an. Do vay viéc xir 1y

luong clo du trong nudc thai nay 1a rat can thiét.

3.2. Két qua nghién ciru mot s6 yéu to anh hudng dén qua trinh khir clo du bang
ure

3.2.1. Khao sat anh huong cia pH dén qua trinh dung ure khir clo

Tién hanh thi nghiém nhu muc 2.2.5.(a) Két qua khao sat anh hudong caa pH

dén qua trinh dung ure khir clo ndng d ban dau khac nhau thé hién bang sau:

Bang 3.2 . Két qua khao sat anh huong cua pH khi khir clo bang ure

Nong ~ d6 Hiéu suat khtr clo du tai cac pH (%)

Clo ban dau

(mg/l) 2 3 4 5 6 7
2,5 90 73.4 72.4 74,0 69 65.6
3,2 87.4 76 73 74.1 70 66.5
5,1 88.8 75.5 72.8 73.8 69.5 66.3
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oo HISXLL)
80 -
70
60 -
50
40 -
30
20

10

O -

pH t8i wu khi s&r dung uré

m Clo 2,5 mgl/l
m Clo 3,2 mgl/l
m Clo 5,1 mg/l

Hinh 3.1. Két qua khao sat anh huong caa pH khi khir clo bang ure

Nhén xét: pH anh huong nhiéu dén hiéu suat khir clo caa Ure. O gia tri pH =

2, hiéu suat khir clo du 14 cao nhat vi ¢ pH thap < 5,5 thi clo cha yéu ton tai

dang HOCI [ 5] tuy nhién pH nay qua thap khong phu hop véi thuc té, & gia tri

pH = 5 hiéu suét khir clo du ciing kha cao nén c6 thé chon pH = 5 1a pH t4i uu,

vi d& diéu chinh pH ciia nuéc thai vé gia tri ndy va giam duoc chi phi xtr 1y.

3.2.2. Khao sat anh huéng khoi lwgng cia ure dén hiéu suit khir clo

Tién hanh thi nghiém nhu muc 2.2.5. (b) Két qua khao sat anh huong cua

luong ure dén qua trinh dung ure khur clo trong nudc thai véi cing nong do clo

ban dau duoc thé hién & bang sau:

Bang 3.3 Khao sat anh huong khéi lwong ure dén hiéu suét khir clo caa ure

Hiéu suat khir clo khi sir dung ure (%)

Nong do
Clobandau | o5 | 059 | 0759 | 10g | 1.25g | 15g
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(mg/l)

51 69 12 76 84 75 65
51 68 70 75 86 76 64
5,1 66 73 78 82 78 63

90 - HSXL (%)

80 -

70 -

60 -

50 | = Mau 1

10 - m Mau 2

»Mau 3

30 A

20 A

10

0 -4

0.25 0.5 0.75 1 1.25 15 m(g)

Hinh 3.2. Két qua khao sat anh huéng khoi lugng cua ure

Nhan xét: Két qua thu dugc hinh 3.2 va bang 3.3 cho thay khi khéi lugng ure
tang tir 0,25 g dén 1g hiéu suat khir clo du ting dan, nhung khi khéi lugng ure
tang tiép dén 1,5 g thi hiéu suat lai giam. Hiéu suat cao nhat dat 86% khi dung
1g ure (tuong tng 1 lit nuéce thai chta clo nong do 5,1mg/I can 100g ure tai pH
= 5)

3.3. Két qua nghién ctru mdt sé6 yéu toé anh hwong dén qua trinh khir clo
bang Fe(l1)

a) Khao sat anh huong pH
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Tién hanh thi nghiém tuong tu nhu truong hop st dung Ure. Nhung

khong khao sat tai gia tri pH > 6 vi tai cac pH d6 Fe(II) bi két tua

Bang 3.4. Két qua anh huong caa pH t6i hiéu qua khi clo du bang Fe(l1)

ban

Noéng dd Clo

dau(mg/1)

Hiéu suit khir clo tai cac pH (%)

3

4 5

2,5

96.0

95.0

94.0 92.0

85.0

3,2

96.5

95.5

93.4 91.0

85.5

5,1

97.5

97.0

95.0 90.5

84.2

76

98 ~
96 -
94 -
92 -
90 -
88 -
86 -
84 -
82 -
80 -
78 A

HSXL (%)

pH t8i wu st dung Fe(ll)

m Clo 2,5mg/l
m Clo 3,2mg/|
m Clo 5,2mg/l

6 pH

Hinh 3.3. Két qua khao sat anh huong pH dén hiéu qua kht clo bang Fe(ll)
Nhén xét. Khi pH tang hiéu suat giam dan. pH ting 2 d¢én 5 hiéu suat khir clo
giam khong nhiéu 4 - 7 %.
giam chi phi c6 thé chon pH =5 13 pH t4i uu

Pé phu hop diéu kién thuc hién trong thyuc té va
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b. Két qua khao sat anh hwéng khdi lwong cia Fe(l1) téi hiéu qua khir clo

Tién hanh thi nghiém nhu muc 2.2.6. (b) Két qua anh huong caa khéi luong
Fe(11) t&i hiéu qua khtr clo thé hién trén bang 3.5

Bang 3.5.Két qua anh huang cua khéi lwong Fe(11) téi hiéu qua khir clo

Nong do Hiéu suat khir clo véi luong Fe(l1) khac nhau
Clo ban (%)
dau

(mg/l) 0,5mg 1mg 3 mg 4 mg 4,5mg 5mg

51 41 47 88 91 92 100
5,1 39.5 45 86 92 93 100
5,1 40 46.5 87 90 92 100

100 | HSXL (%)

90 -
80 -
70 -
60 m Mau 1
50 - m Mau 2
40 1 = Mau 3
30 A
20 A
10 A
0 T T T T r r 1
0,5 1 3 4 4,5 5 m(mg)

Hinh 3.4. Két qua khao sat anh huong khéi lwong Fe(I1) toi hiéu qua khtr clo du

Nhan xét: theo két qua trén véi lugng sat (11) st dung 5 mg c6 thé khir hoan toan
duoc 1 lit nudc thai ¢6 ndéng do clo 5,1 mg/l. Nhu vay mudn khir hoan toan 1

mg clo can 0,98 mg Fe(ll).
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3.4. Khao sat kha ning khir clo bing gian phun

Tién hanh thi nghiém nhu muc 2. 2.3 Két qua thu dwoc bang sau:

Bang 3.6. Két qua khao sat kha nang khir clo bang gian phun

ML Nong do Clo ban dau Nong do Clo con lai Hiéu suat
(mg/1) (mg/l) (%)
1 10 7,633 23,67
2 10 7,460 25,4
3 10 7,520 24,8
4 10 7,320 26,8
5 10 7,278 27,22

Nhan xét: Hiéu sut khir clo bang gian phun hiéu qua kha thap 23,67% - 27,22%

khéng phu hop thuc té.

3.5. Khao sat kha ning khir clo dw bang than hoat tinh

Tién hanh thi nghiém nhu muc 2.2.4. Két qua thu dugc & bang sau:

Bang 3.7. Két qua khao sat kha ning khir clo bang than hoat tinh

3 5 Nong dé Clo _ ,
Nong d¢ Clo ban dau | Khgi luwgng _ Hiéu suat
STT : con lal
(mg/l) than (' mg) (%)
(mg/l)
1 10 100 32,50 67,50
2 10 200 27,60 72,40
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3 10 300 13,80 86,20
4 10 400 4,15 95,75
5 10 500 0 100

Két qua cho thay 11it nudc thai chra 10mg clo khi dung 0,5 g than hoat
tinh c6 thé khir duwoc hoan toan lugng clo. Tuy nhién nhuogc diém cua phuong
phap nay chi phi kha cao va sau qua trinh loai bo clo trong nudc thai s€ phai xur

1y tiép luong than da qua st dung
3.6. So sanh hi¢u qua khir clo dw ciia cac phwong phwong phap
So sanh hiéu qua kht clo du bang ure va mudi Fe(ll) thé hién trén hinh sau:

120

100
Hiéu
suit 80
(%)
60 voi ure(%)

—o—hiéu suét dung

o -
40 ~ voi Fe(%)

—-hiéu suét dung

20

0 T T T T T 1 Msu

Hinh 3.5. So sanh hiéu suét khir clo cta ure va mudi Fe(l1)

Tur két qua trén thay rang Fe(Il) co hiéu qua khir Clo rat tét. Khi nong do
clo trong nuéc thai 5,1 mg/l thi luong Fe(ll) bé sung vao 5 mg cho 1 lit nudc

thai, c6 thé khir hoan toan duoc luong clo trén.

2FeCO; + 3Cl,+ 2H,O =  2FeCl; +2H,CO;
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Khi sir dung Uré dé khir clo thi can dung mét luong kha 16n: 100g ure cho
1lit nudc thai, hon nira nudce sau xtr Iy ham luong amoni ting nén can phai thém
cong doan xir 1y tiép thi méi dat tidu chuan xa thai ra méi trudng.

(NH),CO + HOCI ---> N, + CO, + NH,CI + H,0

Phuong phap st dung gian phun hiéu suat kha thap 23,67% - 27,22%

Phuong phap dung than hoat tinh ¢ thé khir hoan toan nhung chi phi cao.

Nhu vay trong 4 phuong phap trén sir dung phuong phap dung sat (11) khir
clo kha thi hon ca, phu hop d6i nudc thai san xuat mam, lugng sat bo sung vao
nuéc thai nam trong gidi han cho phép xa thai < 5mg/I
3.7. Két qua thir nghiém véi mau that

Tién hanh 14y 5 miu nuéc thai ria chai, mdi mau c6 thé tich 1 lit, 1dy ¢
thoi diém va ngay khac nhau, c6 nong do clo dao dong 3,4 mg/l — 2,4 mg/l.
Thuc hién khir clo trong 5 mau nuéc thai trén bang mudi Fe(I1)d cac didu kién
t6i uu da khao sat. Két qua thu duoc thé hién & bang sau:

Bang 3. 8. Két qua thir nghiém khtr clo du trong cac mau nudc thai ria
chai cua Cong ty CPCBDVTS Cat Hai

Mau | Luong Fe(ll) bosung | Nongddcloban | Higu suat (%)
(mg) dau (mg/l)
1 3,33 3,4 100
2 3,14 3,2 100
3 2,94 3,0 100
4 2,65 2,7 100
5 2,35 2,4 100
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Nhu vay véi lugng Fe(ll) bo sung vao cac mau nudc thai rira chai da khir
100 % lugng clo du. Mt khac lugng clo du bd sung déu nam trong giéi han cho
phép cua nuéc thai cong nghiép < 4 mg/l. Nhu vay phuong phap dung Fe(Il) dé
khtr clo du trong nudc thai co tinh kha thi cao ap dung trong thuc té ddi loai

nudc thai c6 néng d6 clo du < 5 mg/l khi xa truc tiép ra méi truong.
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Két luan
Pé tai da thu dwoc cac két qua sau:

1. Khao sat anh huong pH dén hiéu suat khir clo du trong nuéc thai bang ure
va mudi sat(11) pH kha thi thyc hién trong thuc té 1a pH =5

2. Hiéu suat khir clo du bang ure dat hiéu suat cao nhat 86% vai luong ure
100g cho 1lit nuéc thai ( ndng do clo 1a 5,1mg/l)

3. Fe(Il) c¢6 thé khir hoan toan luong clo trong nuéc thai. Pbi nudc thai rira
chai cong ty C6 phan CBDVTS mam Cat Hai muén khtr hoan toan 1 mg
clo can 0,98 mg Fe(ll).

4.  Phuong phap sir dung gian phun khtr clo cho hiéu suat thap: 23,67% -
27,22%

5. Su dung than hoat tinh c6 thé khtr hoan toan clo nhung doi hoi chi phi cao
va gay 6 nhidm thir cap

6.  Thir nghiém véi cac miu nudc rira chai cong ty C6 phan dich vu thay san
Cat Hai cho thay: dé kha hoan toan clo du (ndng d6 2,4 — 3,4 mg/l) trong

1 m® nuéc thai rira chai can mot lwong Fe(IT) 14 2,35 — 3,33 g .
KIEN NGHI

1. Phuong phap khir clo bang mudi Fe(Il) phu hop voi ddi tuong nudc thai
¢6 luong clo du < 5 mg/l khi xa truc tiép ra moi truong
2. Két qua nghién ctru c6 thé tng dung cho ddi tuong nudc thai co chira clo

xir Iy bang cong nghé bii loc trong cay
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