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Pé hoan thanh bai khoa luan nay, em xin to 10ng biét on sau sic dén thay
gido, PGS.TS Tran Hong Con di tan tinh huéng dan em trong subt thoi gian em
hoc tap va nghién cuu tai phong thi nghiém hoa moéi truong, khoa hda hoc

truong Dai hoc tong hop — Pai hoc quéc gia Ha Noi.

Em xin chan thanh cam on quy Thay, C6 nganh Ky thuat méi trudng,
truong Dai hoc dan 1ap Hai Phong da tan tinh truyén dat kién thac trong subt 4
nam hoc tap. Vai vén kién thie duoc tiép thu trong qué trinh hoc tai quy truong
khong chi 1a nén tang cho qua trinh nghién ciu khoa luan ma con 1a hanh trang

quy bau dé em budc vao doi mot cach virng chic va tu tin.

Em chén thanh cam on quy truong Pai hoc dan Iap Hai Phong da tao cho
chung em méi trudng hoc tap tét dé tiép thu nhitng kién thac bd ich cho su

nghiép sau nay.

Em xin chan thanh cam on cac Thay, C6 trong phong thi nghiém Héa mai
truong 2, trudng Pai hoc tong hop — Pai hoc quéc gia Ha Noi da tao diéu kién

giup d& em hoc tap va nghién curu tai phong thi nghiém Hoa moi truong.

Chéu chan thanh cam on cha Vit Chi Cudng — Vién bom va thiét bi thay
loi 7/95 Chua Boc, quan DPéng Da, Ha Noi di nhiét tinh giup d& chau truc tiép

Xudng co s& tai ché gidy Thinh Cuong lay mau va nghién cau.

Em xin cam on cac ban cung hoc tap va nghién cau tai phong thi nghiém
Hoéa méi truong 2 da gitp d& em vé thiét bi va hoa chat dé em hoc tap va nghién

cau, hoan thanh bai khoa luan nay.

Cubi cing em xin kinh chc cac thay cd manh khoe va cong tac tét, tiép

tuc sy nghiép giang day dé dan dat cac khoa hoc tiép theo di dén thanh cong.
Sinh vién

Dao Thi Lién
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Khoéa ludn tét nghiép Nganh ky thudt méi truwong

MO PAU
Ngay nay su phat trién cua cac nganh cong nghiép, néng nghiép va dich
vu cling véi su tién bo trong doi song sinh hoat hing ngay da c6 rat nhiéu chat
thai c6 tinh doc hai cao dugc thai vao moi truong lam cho méi truong bi 6
nhim nghiém trong.Van dé 6 nhidm mai trudong dic biét 1a méi trudong nude da

va dang la thach thic cta xa hoi loai ngudi trong d6 c6 Viét Nam.

Mot trong nhitng ngudn thai gay 6 nhidm 16n nhat 12 nganh san xuét
cdng nghiép gidy va bot gidy.Cong nghiép gidy st dung mot lugng 16n tai
nguyén nudc ngot (san xuat mot tan gidy can 200-300m’ nudc) ddng thai thai ra
mot lugng 16n chat thai vao ngudn nudc, dic biét 1a ¢ cac nha may khong cé thu
hdi hoa chat.¢ nhiéu noi, ngudn nuéc bi 6 nhiém lam cho nudc sach ngay cang

khan hiém.

Mot giai phap duoc dat ra dé giam thiéu luong chét thai trong cong
nghiép gidy la s dung nguon nguyén liéu gidy da duoc st dung lam ngudn
nguyén liéu chinh dé san xuat gidy.Giai phap nay da duoc ap dung va pho bién
rong rai. Nguon nguyén liéu tir gidy tai ché co thé coi la vo tan dong thoi tai ché
con 1a mot bién phap hitu hiéu gitp giam chi phi xu Iy chat thai va do d6 giam
gia thanh san pham. Xét trong tong thé, san xut gidy tai ché dem lai méi truong
trong sach hon, cai thién sic khoé cong dong va la mot trong nhiing giai phéap
quan trong dam bao cho sy phat trién bén viing cua xa hoi. Song mot thuc té
dang noi & ddy 1a cong nghé tai ché gidy o Viét Nam con lac hau, quy mé nho va
phan tan.Toan nganh gidy Viét Nam chi c6 cong ty gidy Bai Bang va cong ty
gidy Dong Nai 1a ¢ hé thong nudéc thai dugc xir Iy twong ddi tdt, con & cac co
s& khac co thé coi 1a van con bé tac trong bai todn nudc thai.Do dé chiing ta phai
c6 bién phép cai tién cdng nghé san xuat gidy ,giam thiéu 6 nhiém moi trudong va

xu ly triét dé trong su phat trién caa nganh gidy.

O Viét nam, tai ché gidy 1a mot trong céc loai hinh lang nghé tiéu tha

cdng nghiép dugc phat trién véi quy md 16n ¢ mot sé tinh chiém 6.2% tong sb
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Khoéa ludn tét nghiép Nganh ky thudt méi truwong

luong lang nghé. Chu yéu tap trung o cac Tinh va Thanh phé: Ha Nai, Bac
Ninh, Thanh Héa, Hung Yén, Nam Dinh. Tuy nhién lang nghé tai ché gidy Phu
Lam (H.Yén Phong) va Duong O(H. Tién Du) & Bac Ninh c6 thé xem 1a 2 lang
nghé dién hinh trong loai hinh lang nghé tai ché gidy. Khéng nhitng vé quy md
san xuat ma con vé trinh do cdng nghé, trang thiét bi va tiém luc lao dong. San

pham chu yéu 1a: Gidy do, gidy vé sinh, gidy an, gidy vang ma va bia cactong.

Vi vay, trong bai khoa luan nay em xin trinh bay van dé: “ Khao sét
danh gia hiéu qua xir ly ciia cac cong doan va tinh toan thiét ké hé théng xir

Iy nwéc thai tai ché gidy ¢ lang nghé Yén Phong — Bic Ninh”.
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Khoéa ludn tét nghiép Nganh ky thudt méi truwong
CHUONG |. TONG QUAN

1. Giéi thiéu nwéc thai tai ché giay

Tai ché gidy 1a nganh san xuat ¢d nhu ciu nuéc rat 16n, tai cac diém
khao sat (bang 1), nudce thai thudc loai trung tinh nhung ham lugng COD, BOD,
SS déu rat cao. Nudc thai san xuat tai Duong O, Bic Ninh ¢c6 COD = 630 —
1260 mg/l vuot 2-12 lan, ngoai ra ham lugng phenol rat cao (0,2 mg/l) vuot
TCCP 10 lan, tai lang nghé Phti Lam, COD = 386 mg/1 vuot tiéu chuan tir 1,5 —
9 lan, BODs = 196 — 403 mg/l vuot tir 1-8 1an, SS = 78 — 298 mg/l vuot 1 — 3

N
A

lan.

Cac loai nguyén liéu

i NT 6 S5, BOD, COD cao,

. 4k . 4R . x0 soi thit thoat, bao bi
Hod chit, nwdc ——*  Nghién thuv lue ) A
' . 2 S dung hoa chit
¥

Beé chira

'

Phin lv s¢i (sang rung)

'

Nghien dia

Bat xdu

Hod chit: chat ting tring, l

bén wét, bén khd, chit tin - .
o ' S Phbitronbdt [— Hoa chat roi vii

'

X0p...

Hoi e, mrde Xeo gidy _, NTcd S8, BOD, COD cao,
T x0 soi that thoat
San pham

Hinh1: So do cong nghé san xudt gidy tir gidy tai ché kém dong thdi

Cac nha may san xuit gidy va bét gidy st dung rat nhiéu nuéc cho céac
cong doan, hau nhu tat ca luong nude dua vao sau qua trinh san xuat déu dua
vao dong thai. Nhu ching ta di biét san xuat giay c6 rat nhiéu céng nghé khac
nhau ma do dé tinh chét caa dong thai ¢ cac cong nghé khac nhau thi khac nhau.
Gidi han trong khudn khé dé tai nay chi tap trung vao céng nghé san xuat giy

Sinh vién: Pao Thi Lién — 120879 Trang: 3
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bang gidy tai ché. So d6 cong nghé kém dong thai cia mot qui trinh san xuat

gidy tir gidy tai ché dién hinh nhu sau:

Qua so d trén ta c6 thé thay dong thai chinh tir qui trinh san xuét gidy

tai ché phat sinh ¢ cac cong doan sau:

Dong thai tir qué trinh nghién bot va xeo gidy, tir qua trinh tay raa chu
yéu chira cac xo sgi min, phu gia va phdm mau. Ngoai ra dong nuéc thai nay
con chira cac hoa chat roi vai, ro ri.

Véi nhitng dic trung cua dong thai nhu trén, néu nuéc thai ndy khong
duoc xir ly thich hop s& 1a ngudn gay 6 nhiém nghiém trong, cu thé gy ra cac
tac dong nhu sau:

Viéc thai nuéc thai chira ham lwong chat ran lo limg cao lam cho d6 duc
ciia nudc ting 1én, kha ning anh sang truyén qua nudc s& giam dan dén qua
trinh quang hop trong nudc bi yéu, ndng dd Oxy hoa tan trong nudc nho va moi
truong trong nudc tro nén Ky khi, anh hudng dén doi song caa nhiéu dong thuc
vat thuy sinh trong d6 cé vi sinh vat, lam suy thoai tai nguyén thuy san va lam
giam chat lugng ngudn nudc, gay tré ngai cho viéc sir dung va luu chuyén nudc
va lam giam tinh tham my, vi sinh vat c6 thé bi hap phu béi céc hat ran lo lung
s& gay kho khin khi khir khuan. Cac chat ran gop phan lam ting qué trinh boi
ling cua cac thuy vuc tiéu thoat nudc.

Déi v6i nude thai tir qua trinh san xuat gidy chira ham lwong cac chat hitu
co ¢6 thé phan huy sinh hoc tuong dbi cao, néu thai ching truc tiép vao moi
truong thi qua trinh on dinh sinh hoc ciia ching c6 thé dan dén giam lwong Oxy
trong nudc tu nhién va dan dén nguyén nhan gay mai vi trong nudc.

TOm lai, dbi voi nuéc thai nganh tai ché giay néu khong dugc quan tam
xt 1y thich dang s& gy tac dong xau dén chat lugng nudc mat, dén qua trinh
sinh trudng caa cac thuy sinh dudi nudc va ngay ca con nguoi tai nhitng vung
chiu anh huéng truc tiép caa nuéc thai, anh hudng dén tudi tiéu ndng nghiép.

Theo chudi thirc dn, mot cach gian tiép tac dong dén sirc khoé con nguoi.
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2. Cac phwong phap xir ly

2.1. Phuong phap lz"lng co hoc
Qua trinh ling duoc str dung dé loai cac tap chat ¢ dang huyén phu thd ra
khoi nudc. Su lang cua cac hat xay ra dudi tac dung cua trong luc.

Bé lang c6 nhiéu loai khac nhau va hién théng dung hon ca l1a cac bé lang
lien tuc. Bun ling duogc tach ra khoi nudce ngay sau lang, co thé bang phuong
phap thi cong hay co gidi.

Qua trinh ling chiu anh huong cta cac yéu té sau: luu luong nudc thai,
thoi gian lang (thoi gian luu), khéi lwong riéng va tai luong tinh theo chét ran
lo lirng, su keo tu cé4c hat ran, nhiét d6 nudc thai va kich thudc bé lang. Theo
chiéu dong chay cac bé ling dugc phan thanh bé ling ngang va bé lang dang.

Tuy nhién phuong phap ndy chi tach dugc so bo cac chat ran cd kich
thudc va trong luong tuong ddi 16n trong nudc thai, dic biét d6i véi nudce thai
gidy thi chat rin lo litng cha yéu 1a cac xo soi 0 trong luong thap va kich thugc

bé nén day chua phai 1a phuong an tdi vu.

2.2. Phwong phap keo tu
Qua trinh lang chi tach duoc cac hat ran huyén phu nhung khong thé tach
duoc cac hat rin c6 kich thudc bé. Pé tach duoc cac hat rin d6 mét cach hiéu
qua bang phuong phap lang, can ting kich thudc caa chiing nhod su tac dong
tuong hd gitra cac hat phan tan lién két thanh tap hop cac hat, nham 1am ting
van téc lang cia ching. Viéc khir cac hat keo ran bang lang trong luc doi hoi
trudc hét can trung hoa dién tich cua ching, tiép dén la lién két ching voi
nhau. Qua trinh trung hoa dién tich thuong duoc goi 1a qua trinh dong ty, con
qua trinh tao thanh céac bong I16n hon tir cac hat nho goi la qué trinh keo tu.
Trong cdng nghé xt Iy nudce, thudng cho phén vao nude dé [am mat tinh
6n dinh cua hé keo thién nhién dong thoi tao ra hé keo méi c6 kha ning hop

thanh béng cin 16n, lang nhanh va c6 hoat tinh bé mat cao, khi lang hap phu
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lam kéo theo cac can ban, chat hitu co, hat mau trong nudc thai 1am trong

nudc.

Cac chit dong tu thuong dung 1a mudi nhém, mudi sit hodc hdn hop gitra
chung. Trong d6 st dung rong réi nhat 1a Al,(SO4)s, hoa tan tbt trong nudc, chi
phi thap va hoat dong hiéu qua cao trong khoang pH = 6,5+ 8.

Céc phan tng xay ra khi cho phén nhom vao trong nudc :

Khi cho phén nhém Sunfat vao nudc n6 phan ly theo phuong trinh:

Al,(SO,); —» 2APF" +3S507%
-\ + H,0 = AI(OH)* +H"
AI(OH)** + H,0 =  AIOH)," +H"
AI(OH)," + H,0 = AI(OH); +H*
A\ + 3 H,0 = AI(OH); +3H*

Mtrc thuy phan Al,(SO,); tang 1én khi pha loang dung dich, khi tang nhiét
d6 va giam pH cua dung dich. Tuy thudc vao diéu kién thuy phan cing voi
hydroxit nhdém cé thé tao ra ca mudi kiém caa nhdm 1a nhitng hop chat kho tan
khac nhu:

A" +50,+ H,0 AI(OH)SO, + H*

2 A" +S0,” +4 H,0O = Al,(OH)SO, + 4H"

Qua trinh keo tu hé keo ty nhién 1am ban nudc chu yéu 1a sy thuy phan
phén dé tao ra keo méi va keo tu cac hat keo méi nay bang céac anion c6 trong
nuédc dé tao bong cian co bé mat hoat tinh phét trién cao, cd kha ning hap phu
c4c chat ban trong nudc.

Ngoai ra, cac mudi sat: Fe,(S04)s.2H,0, Fe,(S04)s.3H,0, FeS0..7H,0,
FeCl; ciing thuong 1am chit dong tu. Viéc tao thanh bong keo dién ra theo cac
phan @ng:

FeC|3 + 3 H,O
Fez(SO4)3 +6 H20

Fe(OH); + HCI

2 FE(OH);J, + 3 H2804

Sinh vién: Pao Thi Lién — 120879 Trang: 6
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Trong diéu kién kiém hod xay ra cac phan tng sau:
FeCl; +3 Ca(OH)Z
FeSO, + 3 Ca(OH), = 2 Fe(OH); + 3 CaSO,

2 FG(OH)g + 3 CaCl,

Cac mudi sat duoc str dung 1am chat dong tu ¢6 nhiéu vu diém hon so véi
mubi nhém do:

+ T4c dung tot hon & nhiét d6 thap.

+ C6 khoang pH t6i wu ctia méi truong rong hon.

+ Céc bong keo tao thanh ¢ kich thudc va do bén 16n.

+ C06 thé khir dugc mui vi khi ¢ H,S.

Tuy nhién cac mudi Sat ciing c6 nhuoc diém la ching tao thanh cac hop
chat c6 mau qua phan tng caa céc cation sit véi mot s6 hop chit hitu co.

Pé tang cuong quéa trinh tao bong keo Hydroxit nhdm va Sat véi muc dich
tang toc do lang, nguoi ta tién hanh qua trinh keo tu bang cach cho thém vao
nuéc thai cac hop chat cao phan tar goi 1a chét trg dong tu. Viéc sir dung chét
tro dong tu cho phép ha thap liéu luong chat dong ty, giam thoi gian qua trinh
d6ng tu va nang cao tdc do lang cua cac bdng keo.

Cac Polyme ciu tao mach dai, phan ta lugng cao, khi phan ly trong
nudc ching keo tu cic hat cin ban trong nude dudi dang lién két chudi. Céc

lien két nay tao diéu kién thuan lgi cho viéc hinh thanh va ling taa bng can.

2.3. Phuwong phap vi sinh
Nguoi ta thuong sir dung phuong phéap sinh hoc dé 1am sach nuéc thai
sinh hoat ciing nhu nudc thai san xuat khoi nhiéu chat hiru co hoa tan va mot sb

chit vo co khac nhu: H,S, Nito, Amoniac....

Phuong phap nay dua trén co so st dung hoat dong cua vi sinh vat dé phan
huy cac chat hiru co gdy nhiém ban trong nudc thai. Cac vi sinh vat sir dung cac
chat hitu co va mot s6 chat khoang 1am ngudn dinh dudng va tao niang luong.

Trong qua trinh dinh dudng, chiing nhan cac chit dinh dudng dé xay dung té
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bao, sinh truéng va sinh san nén sinh khdi cia ching duoc ting 1én. Qua trinh

phan huy chat hiru co nhd vi sinh vat goi 1a qué trinh oxy hoa sinh hoa.

2.3.1. Phwong phdp vi sinh yém khi

Mot trong nhiing phuong phéap xir Iy sinh hoc nudc thai giau chat hitu co ¢6
hiéu qua la qué trinh phan giai ky khi thu biogas. Qua trinh nay thuc hién nho
cac chung vi khuan ky khi bat buoc hay khéng bat budc. Tuy nhién qué trinh
nay thich hop cho cac loai nudc thai c6 ham lwong chat hitu co bién dong tur
3000 +10.000 mg/I.

Péi voi nudce thai ¢d thanh phan nhu da cho thi xir Iy bang phuong phap
yém khi thi khong thich hop 1im. Do d6, ddi véi nudce thai loai nay dé xua Iy ham
lugng chét hitu co ta lua chon phuong phap xu Iy hiéu khi bang Aeroten Ia thich

hop nhat.

2.3.2. Phwong phdp vi sinh hiéu khi
a. Nguyén |y caa phuong phap vi sinh hiéu khi

Nguyén Iy cua qué trinh xir Iy sinh hoc hiéu khi 1a lgi dung qué trinh séng
va hoat dong cua vi sinh vat hiéu khi va tuy tién dé phan huy chat hiru co va
mét sé chat vé co ¢ thé chuyén hod sinh hoc duoc cé trong nuéc thai. Bong
thai cc vi sinh vat s dung mot phan hitu co va ning luong khai thac duoc tir
qua trinh oxy hoa dé téng hop nén sinh khéi.
b. Cac tac nhan sinh hoc trong phwong phap vi sinh hiéu khi

Téc nhan sinh hoc dugc sir dung trong qué trinh xi 1y hiéu khi c6 thé 12 vi
sinh vat hd hap hiéu khi hay tuy tién, nhung phai dam bao cac yéu cau sau:

+ Chuyén hoa nhanh cac hop chét hitu co.

+ C6 kich thudce twong ddi 16n (50+200 um).

+ C0 kha ning tao nha bao.

+ Khong tao ra cac khi doc.

Sinh vién: Pao Thi Lién — 120879 Trang: 8
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Khoéa ludn tét nghiép Nganh ky thudt méi truwong

c. Cac phan ng xay ra khi oxy hoa sinh hoc trong diéu kién hiéu khi
e Oxy hoé céc chat hitu co

CiHON+ (x+y/4+2/3+%) 0, —— x CO, + (y + 3/2) H,0O +
NH;

e Téng hop xay dung té bao
CxHyO;N + NH3 + O, _vsy, CsH;NO; + H,O + CO,
Vi CHyO,N : cong thirc tong quat caa chat hitu co.
CsH;NO; : ¢ong thirc hoa hoc biéu thi thanh phan hoa hoc cua té bao.
e HO hdp néi bao (giai doan oxy hoé chat liéu cia té bao)
Sau khi str dung hét cac chat hitu co c6 san s& dién ra quéa trinh oxy hoé
cac chat liéu cua té bao.
CsHNO, _ sy, NHg +5CO,+2 H,0

NH;+0, |, NO,+H"

NO, +¥% 0, ___, NOj
d. Cac cdng trinh hiéu khi nhan tao dua trén co sé dinh bam cua vi sinh vat
(loc sinh hoc)

Nguyén ly cta phuong phap loc sinh hoc la dua trén qua trinh hoat dong
cua vi sinh vat & mang sinh hoc, oxy hoa cac chat ban hiru co trong nudc. CAc
mang sinh hoc 1a tap thé cac vi sinh vat (chi yéu I vi khuan) hiéu khi, ky khi
va tuy tién. Cac vi khuan hiéu khi tap trung ¢ 16p ngoai cua mang sinh hoc, ¢
day chiing phat trién va gan vai gia mang la cac vat liéu loc.

Trong qua trinh 1am viéc, cac vat liéu loc tiép xUc voi nudc chay tir trén
xudng, sau d6 nudc thai da dugc 1am sach duoc thu gom vao bé ling 2. Nudc
thai tir bé nay c6 thé kéo theo nhitng manh vé caa mang sinh hoc bi tréc ra khi
loc 1am viéc. Trong thuc té thi mot phan nude di qua bé lang duoc quay tro lai

1am nuéc pha lodng cho cac loai nudc thai dam dic trude khi vao bé loc.
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Vit liéu loc khé phong ph: tir d4 dam, d4 ong, vong kim loai, vong gom,

than d4, than cdc, gd manh, chat déo tdm udn luon...
2.4. Phuwong phap xir ly cap 3

2.4.1. Phuong phdp hip phu

Phuong phap hap phu dugc dung dé loai hét cac chat ban hoa tan vao
nudc ma cac phuong phap xir ly sinh hoc cling nhu phuong phap xtr ly khac
khong loai bo dugc véi ham lwgng rat nho. Thong thuong day 1a cac hop chat
hoa tan ¢6 doc tinh cao, c6 d6 mau, mui vi kho chiu....

Chét hap phu thuong dung la than hoat tinh, dat sét hoat tinh, Silicagen,
keo nhém, mot s chat tong hop hay chét thai trong san xuét nhu tro, xi mat
sat...Polyme tong hop khong ion, nhya trao doi ion, bdng bién tinh....

Trong sé nay, than hoat tinh duoc st dung phéd bién nhat mac du dat tién,
nhat 12 phai tai sinh sau st dung. Cac chét hitu co va chat mau d& bi than hap
phu. V&i phuong phap nay c6 thé hap phu duoc 58+95 % cac chat hitu co va
mau cia nudc thai.

Than hoat tinh ¢6 cau tric ngau nhién, c6 do x6p cao Vi cac 16 sap xép
theo dudng. Su hap dan giira cac phan tir trong 16 tao ra luc hap phu. Lyc hap
phu nay 1am cho nhiing phan tir 16n va nho cua chat 6 nhiém hoa tan tap hop
lai va lang lai trong 16. Than hoat tinh 1a chat hap phu hiéu qua do c6 dién tich

bé mat 16n. Than hoat tinh ¢6 2 dang: dang hat va dang bot.
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Bang 1: Bdng so sanh than hoat tinh dang hat GAC va dang bot PAC

GAC PAC

1. Hé thong dugc thiét ké diing dan
thi GAC c6 kha nang hp phy cao 1. Kha ning hap phu thdp hon GAC.
hon PAC.

2. Chi phi cho dau tu cho cot GAC
thudng cao nhung chi phi tén hao lai
thap.

2. Chi phi dau tu thip nhung chi phi
tdn hao cao.

2 3. Viéc thém PAC vao nudc co thé 13
3. Bén canh kha nang hap phu, cot 1cc them vao nuoc co the lam

2 9 tv 1 h’(t < 1 17 N h hr
GAC con ¢6 thé dung dé loc. ang lugng chat ran lo limg va chi phi

thai bo.

4. Kha nang hap phu t6i da ctia PAC
thap hon ciia GAC do luong PAC can
bang v6i nong d6 dong ra con GAC 4. Kha nang hap phu thap hon GAC.
can bang voi nong do dong vao cao
hon.

5. GAC dé van hanh hon PAC va chi

hi kiém soat khi can thiét phai loai
pqal 1em~ soa .Al can ‘1e p ai (3@1 5. Kho van hanh hon.
bo than da can kiét, thuong 1a 3 thang

dén 1 nam sau khi van hanh.

Ngoai ra, cd thé sir dung bot khai 10, than nau, than antraxit hay than bun

nhung cac chat hap phu nay khdng thoa méan tiéu chuan dé ra vé khir mau.

2.4.2. Phwong phdp oxy hod dé cao ( AOP)

Déi voi phuong phap nay ngudi ta sir dung cac chat oxy hoa thich hop dé
oxy hoé cac chat mang mau hay bién ching thanh dang dé& phan giai vi sinh.

e Str dung Clo

Dung khi Clo 12 phuong phap kinh té nhat dé khar mau nudc thai. Tuy
nhién oxy hoa bang Clo hay Hypocloric s& c6 phan tng phu di kém khong
tranh khoi sinh ra cac hop chat Clo hitu co. Nhu vay lam ting tong luong
halogen hitu co AOX trong nudc thai, day 1a van dé nghiém trong nhat, hién

nay nhiéu nudc khéng cho phép st dung phuwong phap nay.
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e Str dung Peroxit

Khtr mau nuéc thai bang H,0, trong mdi trudng axit voi chat xuc tac
muébi sat (1) (chat phan tng Fenton) thi gbc Hydroxyl trung gian dwgc tao ra
c6 thé oxy hoa cao hon ca Ozon. C4c san pham cudi cung 1a nuéc Oxy vo hai
v6i moi trudng. BE hoan thanh phan tng, trung hoa nudc thai bang xut hay voi
t6i, két tua tao thanh duoc tach ra trong bé ling.

¢ Str dung Ozon (O5)

Hiéu qua khir mau bang O; cao hon Clo hay peroxit, va con manh hon khi
két hop O véi biic xa UV hay Hidroperoxit. Vi ozon khéng chi tan cong vao
cac chat mau nén déi véi nude thai 6 tai lwgng 6 nhidm hiru co 16n thi phai
ding mot luong kha 16n ozon méi da dé khir mau. Nhu vay lam cho gia thanh
dau tu va van hanh cao va qua trinh nay khéng kinh té.

Trong nhiéu trudng hop xu ly ozon rat kinh té néu 1a cong doan cudi cling
sau xu Iy vi sinh. Song nhugc diém cua trinh tu xur Iy nay 1a khi ozon hoa cé
thé 1am duc va nhu vay dé loai bo lai phai xt ly két tua keo tu.

® Phuong phap dién hoa

Pé 1am sach nudéc thai c6 thé &p dung cac quy trinh dién hoa véi anot sat
hay nhém.

Nudc thai chira mau di qua binh dién phan véi Anot bang nhém, hay sat,
sat oxit hay hop kim sit. Trong qua trinh dién giai, véi pH tir 7+9, Anot hoa
tan tao thanh ion Fe?* (hay AI*) chiing phan &ng véi ion hydroxit hinh thanh
tir catot tao ra két tua hydroxit kim loai. Cac chat mau va chat hitu co khac hap
phu 1&n hydroxit kim loai n6i trén va ciing két taa. Cac tap chat kim loai ning
cling dugc két taa.

Nhuoc diém cua phuong phap nay 1a tao ra lwong bin 16n va tiéu ton

nang luong dién.
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CHUONG |I. THUC NGHIEM TINH TOAN

2.1. Két qua nghién ciru, phan tich, khao sat so bd

- Giatri COD téng cong : 336,6667 mg/L
- COD sau khi dé lang can (bot gidy) : 218,1481 mg/L
- pH :6,5-7
Két qua xur 1y keo tu bang PAC

Bang 2: Két qua xa Iy bang keo tu véi PAC

Nong d6 PAC, (mg/L) 0 100 200 300 400
COD, (mg/L) 336,67 | 230,55 | 170 | 150,89 | 144,07
Hiéu qua xir Iy COD (%) 0 31,52 152,80 5518 | 58,30
Thoi gian lang bun, (phit) 60 45 30 18 12
Ty 16 thé tich bun lang véi

7 3,6 5 7 14
thé tich nudc thai, (%)
pH 6,5 6,5 7 7 7

Khi xt Iy bang PAC (PolyAluminium Chloride) cho thay khéi lugng PAC
tang thi kha nang xt Iy COD tang, nhung hiéu qua xi ly COD khéng cao. Ly do
keo tu xtr ly COD khéng tét vi hau hét cac chat ran lo lung (bot gidy) da lang
khi dé nuéc thai tu ling 60 phut. Song di doi véi sy giam COD 14 ty 18 thé tich
bin ling tang (tir 3,6% lén 14%) do phai cong thém bong két tua cua PAC;
nhung thoi gian 1ang bun thi giam (tir 45 phat xudng con 12 pht) do cac bong
két tua thanh khéi 16n c6 ty trong Ion hon. Cac két qua thé hién trén bang 2 va
Hinh 2, 3va 4

Sinh vién: Pao Thi Lién — 120879
Lop: MT1201

Trang: 13



Khoéa ludn tét nghiép

Nganh ky thudr méi truong

350 \
300 \

3 250

S \0\

S 200

O \‘\‘
150 —a
100 . . . .

0 100 200 300 400
PAC (mg/L)

Hinh 2: Si phy thugc ciza COD vao néng dg PAC

70
Z 60 l\
o
: 50 \
% 40
\,E 30 \\
g 2 ~—
on
= 10
=
= 0
0 100 200 300 400
Nong dd PAC (mg/L)
Hinh 3: Anh huong cua nong do PAC den thoi gian lang bun
16
~ 14 /0
s 12
ot /
os 10
£ 8 /
=
5 6 //
(:é 4
0 ?/ T T T 1
0 100 200 300 400
PAC (mg/L)

Hinh 4: Anh hwéng ciia nong dé PAC dén thé tich bun lang
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Nhin vao két qua trén cho thay:

- Nong d6 PAC thich hop la 200 mg/L

- Thai gian téi thiéu dé bun lang 6n dinh 1a 30 phit.

- Ty lé thé tich bun lang khi st dung PAC 1am chat keo tu: 5%.

> Két qua xir Iy nwéc thai theo phwong phap bun hoat tinh hiéu khi

Bang 3: Két qud xit Iy nuwéc thai theo phirong phdp biin hoat tinh hiéu khi

Miu XL vi sinh VS1 VS2 VS3 VS4 VS5 VS6
Thoi gian lay mau Oh 4h 8h 24h 30h 48h
COD, (mg/L) 336,67 | 140,37 | 110,74 | 80,82 | 70,41 40,37
Thé tich bun (%) 10 13,2 14,3 15,4 15,8 17
pH 6,5 7 7 7 7 7
Thoi gian lang bun

) 9 10 15 17 21
(phat)

Theo két qua nhu trén cho thay dé co gia tri COD nho hon 100 mg/L (loai

B) thi thoi gian xir ly téi thiéu 1a 16-20 gio. Tuy nhién dé bao dam an toan cho

két qua xt 1y do sy khéng on dinh cua chat luong nudc thai dau vao chon thoi

gian can thiét sé 1a 20 gio.

Téc d6 sinh truong caa ban hoat tinh trung binh trong hé théng khoang
0,14%/gid. Do d6 sau 24 gio lugng bun can thiét thai bo 1a khoang 4,3%. Nhu

vy thi luong bun hoan luwu s& 1a hiéu sé luong bun hoat tinh qua bé ling va

lugng bun thai bo.
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Hinh 6: Anh hwong cua thoi gian xi Iy dén thé tich ban

25
20 .

15

10

Thoi gian ling bun (phit)

0 T T T T 1
0 10 20 30 40 50

Thaoi gian xir ly (h)

Hinh 7:4nh hiréng cia thoi gian lang bun dén thoi gian xiz 1y
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2.2. Tinh toan cac diéu kién cho hé théng xir Iy quy md 20 m*/ngay dém

Véi cong suat 20 m*/ngay dém thi lvu lwong dong nudc thai 1a 0,83 m*/gio

Thé tich hiéu dung bé chua cho 4 gio tdi thiéu: 3,5 m®, an toan 0,7 m°,
kém bom suc khi 0,2m*/gi cho 1 m® nuéc thai.

Bom dinh lugng nudéce thai 0,85 m*/gio

Thé tich hiéu dung cua binh khudy keo tu: 0,1 m®

Van téc khuay keo tu: 200 v/pht

Bom dinh lugng cap PAC: 170 g/gio (hay thé tich dung dich PAC c6
nong do twong duong)

Thé tich bé ling bun keo tu: 0,57 m® ¢6 van xir bun & day.

Thé tich hiéu dung bé xi Iy vi sinh hiéu khi: 20 m”.

May suc khi luu luong 18 m*/gio.

Thé tich hiéu dung bé ling bun vi sinh: 0,63 m®,

Bom hdi luu bun cong suat 0,5 m*/gio

Thé tich hiéu dung bé diéu hoa, khir tring triét dé: 4,0 m®.

May ép bun cong suét tbi thiéu 2,5 m® bun lodng mét gio.

Chénh léch cot &p gitra cac bé dé nudce chay tu do téi thiéu 0,15 m.
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2.3 So d6 cong nghé

A

|

a

L

Nude vao

JR—

F 3

[
Y

—_—

Nuwde sau XL

Hé thong XLNT Giay

Bun thai

Ghi chu: 1. Bé chira; 2. Bom nudc thai, 3. Bé khudy, 4. Bé ling keo ty, 5.
May thdi khi, 6. Bé vi sinh, 7. Bé lang bun vi sinh, 8. Bé khur tring, 9. May

loc,ép bun.

2.4 Tinh toan cac cong trinh don vi cho hé thong xir Iy nwéc thai co sé tai

ché giay

Luu luong nudc thai phai xt ly : 20m*/ng.d

Gia tri COD ban dau

pH

: 336,667 mg/l

16,5

- Luu lugng nudc thai trung binh ngay:

Qugy © = 20m°/ngay dém

- Luu luong nudc thai trung binh gio:
Qgis'® = Qngay °/24 = 20/24 = 0,833 m*/h

- Luu luong nudc thai 16n nhat gio:

Omad' = Q1" * k"= 0,833 * 2,5 = 2,1 ( m/h)

Vi k" 1a hé s6 vuot tai tinh theo gio Ion nhat (k= 1,5+ 3,5), chon k =2,5

Sinh vién: Pao Thi Lién — 120879
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2.4.1 Song chdn rac

C6 chirc nang giir lai cac thanh phan rac Ié6n nhu 14 cdy, tai niléng,... nho
d6 tranh lam tic bom, duong 6ng hoic kénh dan. Pay 1a budc quan trong
dam bao an toan va diéu kién 1am viéc thuan loi cho ca hé théng xur Iy
nudc thai.

Thiét bi chan rac 1a cac thanh dan sap xép ké tiép nhau véi khe hg 50-60
mm. Cac thanh c6 thé bang thép, nhua, gd. Tiét dién 1a hinh tron, hinh
chtr nhat.

Thiét bi chan rac dat nghiéng theo chiéu dong chay, mét géc tir 50-60°
Van toc dong chay thuong 0,8-1 m/s dé tranh lang cat

2.4.2 Hé thu nwéc

Gitip cac cong trinh don vi phia sau khong phai thiét ké am sau dudi dat
Thaoi gian luu nude t = 120 phat

Thé tich hé thu nudc:

ngay *t  20% 120

V= D460 = 22%60

~20m

Chon kich thuédc hd thu: 2 x 1 x 1m

2.4.3 Bé diéu hoa

a. Bom nwéc thai vao bé diéu hoa

Chon 2 bom dinh lugng hoat dong luan phién
Luu lwong mdi bom Q = 20m*/ng.d = 0,014 m*/phut
Cot &p bom H =4m

Y.Q.H _ 1000.0,014.4
102.n 102.0,85

Cong suat hiru dung N = = 0.646 KW=646 W

Trong d6: N : Cong suat hitu dung bom

Y: Trong luong riéng caa chét long (kg/m?)

Q: Luu luong bom (m®s)
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H: Cot ap bom (m)

n : Hiéu suat caa may bom

V6i luu lwgng mbi bom 1a 20m*/ng.d twong duong véi mdi gio mdi bom s&
bom duoc 0,83m*/h. Vi vy c6 thé mua loai bom c6 dao dong luu lwong bom

1a 1-2m*/h va c6 van diéu chinh.
b. Bé diéu hoa
Chon thoi gian luu nudce trong bé diéu hoa 1A T = 4 gio
- Thé tich phan chira nuéc :
W = Qqis °* T =0.833* 4 ~ 3.5 (m°%)
(trong d6: W 1a thé tich nude (hitu dung) cua bé diéu hoa - m®)

Trong thoi gian luu nuéc 4 gio & bé diéu hoa can suc khi dé nudc khéng bi
théi vi vay can ldy thém phan thé tich du cua bé it nhat bing 20% thé tich phan

chtra nude caa bé tranh tran nuéc ra ngoai khi suc khi.
W, = 0,2x3,5 = 0.7 (m°)
- Thé tich xay dung cua bé la:
W=35+0,7=42(m’
- Kich thuéc bé diéuhoa: L*B*H=1,4*1,4%22m.
Tinh lwong khong khi cap cho bé diéu hoa:

Trong 1m°® khong khi chiém 20% thé tich O, ttc 1 trong 1000g khong khi c6
200g O,. Khi suc khi vao trong nuéc cd chiéu cao 2 m thi s& c6 khoang 50% thé
tich O, d6 hoa tan vao trong nudc, tac la 100g O, tan vao trong nude dam bao
nudc khdng bi théi thi gia tri tuyét ddi luu luong khdng khi can cung cip la
0,15m%h. Vi vay dé dam bao DO > 2mg/l trong bé diéu hoa nén cép luu lugng
khong khi 1 0,2m®/h.
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Khi dugc cung cap bang hé théng dng PVC ¢6 duc 15, bao gom 2 6ng dat doc

theo chiéu dai bé, cac ong cach nhau 1m hoic néu sir dung dia phan phdi khi

tiéu chuan thi ding tryc tiép va tinh sé dia theo luu lugng.
< Tinh toan may thoi khi

Véi luu lwgng khdng khi can cung cap cho bé didu hoa 1a 0,2m%h thi &p luc can
thiét cua may théi khi 1a: Hy = hy + he+ H

Trong d6:  + hy: Ton that trong hé thdng dng van chuyén h, = 0,4m

+ he: ton that &p luc qua thiét bi phan phdi (m). Gia tri ndy khéng

duoc vuot qua 0,5m

+ H: chiéu sau 16p nuéc trong bé H = 2,2m
Hn=0,4+05+22=31m. ChonH,=3,1m=0,31atm
Ning suit yéu cau khong nho hon: Lyy = 0,2m*h = 5,56.10°m°/s

Cong suat cua may thdi khi:

0,283
P = GRT, |( p, 1
™29, 7ne P,

(Theo hiép hdi tu nghiép sinh hai ngoai Nhat Ban — 1988 Iua chon van hanh va

bao dudng may bom)
Trong d6:  + Ppgy: CONG SUt y8u cau ciia may nén khi, kW
+ G: trong lugng caa dong khdng khi, kg/s
G = Lini* puni = 5,56.10° x1,3 = 7,22.10” kg/s

+ R: hiang s6 khi R = 8,314 KJ/K.mol (°K)
+ T1: Nhiét d6 tuyét d6i cua khong khi dau vao T, = 273+25=298°K

+ P,: 4p suét tuyét dbi cua khong khi dau vao P, = latm
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+ P,: 4p suét tuyét d6i caa khong khi dau ra P, = Hy, + 1= 1,31 atm

n= KT‘l = 0,283 (K = 1,395 dbi vai khong khi)

+29,7: hé s6 chuyén ddi

+ e: hiéu suat caa may, chon e = 0,7

. R
Bdng 4: CAc thong so thiét ké va kich thuéc bé diéu hoa
TT Théng so Ponvi | Giatri
1 Luu luong trung binh gio m°/h 0.833
2 Thoi gian Iuu nudéc, t Gio 4
3 Thé tich hitu ich, W m® 3.5
Kich thudc ( mat hinh chix nhat) :
+ Rong, B m 1,4
4
+ Dai, L m 1,4
+ Cao, H m 2,2
5 | Lwong khi nén can thiét ké dé xao tron | m*/gio 3.1
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c. Bé khuay keo tu

- Tang kich thudc va trong luong cta bdng can, gilp qué trinh lang can
dién ra hiéu qua hon.

CAu tao:

- Bé& c6 dang phéu Ion , géc nghiéng giira 2 thanh bé 50-70°

- Thoi gian luu nudc trong bé 6-10 phit (theo Nguyén Ngoc Dung —
XLNC)

- Tbc do dua nudc vao bé & phia dudi 0,7-1,2 m/s

- Tbc d nudc ra khoi bé lang 1a 4-5mm/s

- Mang dan nuéc tir bé phan ¢ng sang bé lang c6 van téc dong chay khéng
vuot qua 0,1m/s ddi véi nudce duc va khong Ion hon 0,05m/s dbi vai nuéc
c6 do mau dé dam bao khéng pha v bong cin vira tao thanh.

Uu diém:

- Hiéu qua cao

- Ton thét &p lyc trong bé nho

- Dung tich nhé do thoi gian luu nuéc trong bé ngan

- Thich hop véi tram xt ly cdng suat nho

Nhuoc diem:

- Khéng thich hop cho tram c6 cong suat 16n

Tinh toén:

- Dung tich bé:
W, =( Qu"x 1)/60 = (0.833 x 8)/60 = 0.111 m*

Thoi gian luu nude trong bé chon t= 8 phit (theo Nguyén Ngoc Dung —

XLNC pham vi tir 6-10 phat).

- Tiét dién trén cua bé:

- f,=Q/v;=0,833/14,4=0.058 m°

Véi vy 1a van téc nudc dang Ién phia trén bé. Chon vy = 4mm/s= 14,4m/h

(Theo Nguyén Ngoc Dung — XLNC pham vi vi= 4-5mm/s)
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- Puong kinh phan trén cua bé:

D, = \/4.f1 :\/4><0.058 _0272m
7 3.14

- Tiét dién day cua bé:
f, = Q/v, = 0,833 /2520 = 0,0033

- Puong kinh phan day cta bé:

D, = \/4.f1 :\/4x0.0033:0.02m
V3 3.14

- Chiéu cao phan hinh phéu phia dudi:
Hy = %(Dl - Dz)cotgg) = %(0.272—0.02)cotg%: 0,27

To6n that trong bé lang lay bang 0,15m/ 1m chiéu cao bé h= 0,27x0,15=0,04
Thé tich phan hinh phéu:

Wy = ha(fi + f2 + Jfi * f)= 0.03m°

Thé tich phan try trén hinh phéu:
W;=W,-W,;=0.111-0.03 =0.081

Chiéu cao phan tru trén: H, = 0.081/ 0.058 = 1.4 m

Chiéu cao toan phan cua bé:
Hy=h+hy+0,28=14+0,27+0,13=18m

Bang 5: Cac thong so thiét ké va kich thuwdc cua bé tron

TT Thoéng so Pon vi Gia tri
1 Thé tich bé m° 0,111
2 Chiéu cao cua bé, H m 1,8
3 DPuong kinh trén cua bé m 0,272
4 Puong kinh phan day bé m 0,02
5 | Chiéu cao phan hinh phéu phia duéi m 0,27
6 Chiéu cao phan tru trén cua bé m 1,4
7 Chiéu cao bao vé m 0,13
8 Thoi gian Iuu nudc phut 8
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d. Bé ling |

Véi cac théng sé: SS= 520mg/I
COD = 336,67 mgO,/I
Qu = 20m°/ng.d
Chon bé ling | 1a bé lang dimg, c6 ngan lang hinh try, c6 dang hinh tron trén
mit bang va day bé c6 dang hinh nén. Uu diém cua bé lang dung:
- Thuong ap dung khi céng suat nho
- CO két cau don gian, dudng kinh bé khong vuot qua 3 lan chiéu cao cong
tac
- Dién tich xay dyng nho, dé x4 bun cin
Trong bé ling dimg, nude thai duoc din vao dng trung tam va tir day duoc
chuyén dong tir dudi 1én theo phuwong thang ding. Van toc dong chay trong
viing lang khong Ién hon 0,7mmy/s. Thoi gian lang nudc 1a 30 phit (theo két qua
khao sét).
Nudc trong dugc tap trung vao mang thu ¢ phia trén, can lang duoc chta
& phan hinh nén hay hinh chép phia dudi ¢ van xa can va duoc Xa ra phia ngoai
bang bom hoac &p lyc thuy tinh 1,5m
G6c nghiéng canh bén hinh nén khéng nho hon 50°
Hiéu qua ling 80 - 90%
Tinh toan
- Thoi gian luu nudce trong bé 1a 30 phat
- Dién tich cua bé: Fp = Q/v = 0.33 m?
Trong d6: + v, van toc chuyén dong trong bé lang v < 0,7mm/s = 2,52m/h
+ Q = 20m*ng.d = 0,833 m*/h
- Dién tich éng trung tm : F,, = Q/v, = 0.008 m?
Trong do :
+ V,: van tdc chuyén dong trong bé lang v,= 30mm/s = 108m/h
+Q = 20m*ng.d = 0,833 m*/h

- buong kinh dng trung tam
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4.0

- buong kinh phan loe ra cia 6ng trung tam
d;=1,35%x0,1=0,135m

- DPuong kinh tdm chan
d.=1,3x0,135=0,1755m

- Dién tich tng cong cua bé
Fp, = 0,33 + 0,008 = 0,338 m°

- Puong kinh cua bé lang

4F,
= 0,66m
T

- Chiéu cao cua ving lang :
hp=v; Xxt=252x05=1,26m
- Chiéu cao phan hinh nén cua bé lang :

___D _ 06
"7 2tgar  2tg45

D

=0,33m

Trongdé : & goc tao bai day bé va mat ngang, chon « = 45°
- Chiéu cao tong cong caa bé
H=hy+h,+hyp=126+0,33+0,11=1,7m

- Thé tich tong cong cua bé:

V = Siéng X Higng = 0,338 x 1,7 = 0,57m°
Hiéu qua khiwr SS:

Sau khi nudc thai duge bom vao bé lang |, véi thoi gian lang 1a 30 phat thi hiéu
qua lang SS dat 80-90% tirc 1a SSyz — SSra = 80 - 90%. Nhur vay ta co:

- Luogng bun sinh ra méi ngay:
G = SS.H.Q =520.10° x 0,9 x 20.10° = 9360 g/ngay = 9,36 kg/ngay
Trong d6: SS: lugng chét ran lo ltng ban dau ( theo sb liéu khao sat)
H: hiéu qua ling SS dat 90%

Q: luu lwong nudce thai trung binh ngay
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- Thé tich bun sinh ra mdi ngay:
Vpin = G/C = 9,36/80 = 0,117 m*/ngay

Trongdo :

+ C :Ham luong chat ran trong bun nam trong khoang 40 — 120g/1 =
40 — 120kg/m®. Chon C = 80kg/m®

Thé tich chi¥a ciin

z.h, y D?+d*+Dd
3

W, = =0.06m°

Trongdé : + D : dudng kinh bé lang, D = 0.66m
+ d :duong kinh ddy non, d =0.3m
+ h, :chiéu cao phan day nén 0.33
Ham lugng SS con lai trong dong ra = 520 — 520 x 0,9 = 52 g/m® = 1,04 kg/ngay
Thoi gian l1am viéc gitra 2 1an xa can
—  Wexf
Qu(Cras —C)
Trong do :
+ W, :thé tich chta can, W= 0.06m*
+f :chon theo bang 3-3-XLNT, Nguyén Ngoc Dung
+ Qu=0,83m°h
+ Crax: hdm lIwong SS vao bé 1dng 1, Cra= 520 mg/l
+ C :ham luong SS ra bé ling, C = 52 mg/l

A _ 0,06x3600

Vay: T= — 2720 = 56 gi¢
Y1 083620-52) Ji
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Nganh ky thudt méi truwong

- Pé thu nudc di lang dung hé théng méang vong dang ring cua chay tran

xung quanh thanh bé. Thiét ké mang dat theo chu vi vanh trong cua bé,

duong kinh ngoai ciia mang chinh 1a dwdng kinh trong cua bé.

- Nudc chay theo 2 chiéu nén dién tich mit cat ngang ciua mang vong duoc

tinh nhu sau :

Trongdo :

+ V : van tdc nude chay trong mang, V = 0.5-0.7 m/s, chon V = 0.6 m/s

thiét ké mang thu c6 bé rong : by, = 0.1m

+ Ong xa can ra khoi bé 1ing dung nhua PVC c6 duong Kinh @60 véi su

o
2x2xV

trg gitp c6 may bom hut bun

0,69
2x2x0,6

=0.29m?

Bdng 6: CAc thong so thiét ké va kich thuréc cua bé lang |

TT Théng so Pon vi Gia tri
1 Thé tich bé m° 0,57
2 Chiéu cao cua be, H m 1,7
3 Thé tich bun sinh ra mdi ngay m°/ngay 0,117
4 Ham luong SS ra kg/ngay 1,04
3) Duong kinh day non m 0,3
6 chiéu cao phan day non m 0,33
7 | Thoi gian lam viéc giira 2 lan xa can phut 56
8 Thoi gian luu nude phut 30
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e. Bé Aeroten

Chtic ning : Loai bo céc chat hitu co c6 kha ning phan huy sinh hoc nho

sinh vat hiéu khi.

Nguyén ly hoat dong :

Hoat dong cua bé Aeroten dya trén hoat dong song cua quan thé sinh vat
trong bé. Sinh khéi vi sinh vat & trong c6ng nghé vi sinh thuong 12 mét giéng
thuan ching, con trong nudc thai 12 mot quan thé sinh vat, cha yéu 1a vi khuan,

c6 san trong nudc thai.

- Bé phan tng sinh hoc hiéu khi —Aeroten 1a cdng trinh bé téng cét thép
khdi hinh chit nhat hoac hinh tron, ciing c6 trudng hop ngudi ta ché tao aeroten
biang sat thép hinh khdi tru. Théng dung nhat hién nay la cc Aeroten hinh chit
nhat. Nudc thai chay qua khe theo chiéu dai caa bé va duoc suc khi, khuay dao
nham ting cuong lugng oxy hoa tan va ting cudng oxy héa chat ban hiru co co

trong nuoc.
- Qua trinh oxy hda cac chat hiru co xay ra trong Aeroten qua 3 giai doan :
Giai dogn 1

- Tc d6 oxy hda bang tc do tiéu thu oxy. O giai doan nay bun hoat tinh
hinh thanh va phét trién ham luong oxy can cho vi sinh vat sinh truong dac biét
& thoi gian dau tién thic an dinh dudng trong nudc thai rat phong phu, lugng
sinh khéi trong thoi gian nay rat it. Sau khi vi sinh vat thich nghi véi moi
truong, ching sinh trudng rat manh theo cip sé nhan. Vi vay, luong oxy ting

cao dan.
Giai dogn 2

Vi sinh vat phéat trién 6n dinh va muac do tiéu thu oxy ciing it thay do6i. Chinh &

giai doan ndy chat ban hiru co bi pha hay nhiéu nhat.
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Giai dogan 3

Pay 1a giai doan nitrat hda cac mudi amoni. Sau khi oxy héa duoc 80-
95%. BOD trong nudc thai néu khong khuay dao hoic théi khi bun s& lang

xudng day can phai lay bun can ra khoi nuéc.
Aeroten khdng khi c6 cao khudy dao hoat chinh.

Bé hiéu khi cd téc d6 khong khi cao va khuiy dao hoan chinh 1a loai
Aeroten tuong ddi li tuong dé xu 1i nuwdc thai c6 6 & nhiém cling nhu néng do

c4c chat lo liing cao.

Aeroten loai nay c6 thudi gian 1am viéc ngan. Rt ngan dwoc thoi gian
thong khi bang van hanh ¢ ti sé6 F/M cao, giam tudi cua bun hoat tinh( thoi gian

lru nudc trong bé ngan)

Trong bé Aeroten khudy dao hoat chinh, nudc thai bun hoat tinh, oxy hoa
tan duoc khudy tron déu, tac thoi. Do vy, ndng d6 bun hoat tinh va oxy hoa tan
dugc phan bd déu & moi noi trong bé nén qua trinh oxy hda dong déu va hiéu
qué cao.

* Uu diém :

Pha lodng ngay tic khic ndng do cac chat nhidm ban, ké ca cac chat doc

hai ( néu co)

Khong xay ra cac hién tugng qua tai cuc bo tai mot noi nao trong bé.

Thich hop cho xir Ii céc loai nudce thai co tai trong cao, chi rd thé tich bun

cao, can kho ling.
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Tinh toan thiét ké :

Véi céc théng s6 :
CODy3 = 336,67 mg/l
COD,, < 100 mg/l (théi loai B)
Luu luong nudc thai: 20m*/ng.d = 0.833m*h
Nhiét do nudc duy tri trong bé khoang 30°C

Nudc thai khi vao bé aeroten c6 ham luwong chét rin lo ling (mat do sinh
khdi ban dau) X, = 0.

Pé nudc thai sau khi xir 1y dat loai B thi theo két qua nghién ctu, thoi
gian luu nudc thai trong bé 1a t = 24h va luu luong dau vao cua nuéc thai 13

20m°®/ng.d tuong dwong Q = 0,83m*/h. Thé tich nuéc trong bé Aeroten:
Ve = Q.t=0,83 x 24 = 20m®

- Luu luong khéng khi can cung cap cho bé Aeroten:
Lini = W x Vi = 20 x 0.015 = 0.3 m*/phat = 18 m*/h

Trong d6: vy 1a toc do cap khi trong bé aeroten, chon v, = 0.015 (theo Trinh
Xuan Lai-Thiét ké céc cong trinh XLNT vy = 0.01 — 0.015).

Khi duoc cung cap bang hé thong éng PVC c6 duc 15, bao gom 2 éng dit
doc theo chiéu dai bé, cac 6ng cach nhau 1m hoac néu sir dung dia phan phdi khi

tiéu chuan thi ding tryc tiép va tinh sé dia theo luu luong.

Khi cung cép luu luong khi 18 m®/h can xay dung phan thé tich du cua bé
dé nudc khéng bi tran ra ngoai khi suc khi. Thé tich du cua bé can xay dung
biang khoang 20% thé tich hiéu dung cua bé. Thé tich du cua bé Aeroten 13 4m°.

Thé tich téng caa bé Aeroten Ia:

Vténg = Vhiéu dung + Vdu =20+4 = 24m3
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Kich thuéc cua bé Aeroten 1a: Lx BxH=4x2 x 3 (m)

- Ap luc can thiét cua may thoi khi: (theo Vit Xuan Lai).

Trong d6:  + hy: Ton that trong hé théng 6ng van chuyén h, = 0,4 m

+ h: ton that 4p luc qua thiét bi phan phéi (m) gia tri nay khong
duoc vuot qua 0,5m.

+ H: chiéu sau I6p nudc trong bé H = 3.3m
Hn =04 +0,5+3,3=4,2 (m)

ChonH,=4,2m=0,42 atm

Ning suit yéu cau khong nhoé hon: Ly, = 18 m*’h =5 x10° m¥/s

- C6ng suat caa may thoi khi:

0,283
P:

(Theo hiép hoi tu nghiép sinh hai ngoai Nhat Ban -1988- Lua chon van hanh va

_ GRT,
29,7ne

may

bao dudng may bom).
Trong d6:  + Py CONQ suat yéu cau ciia may nén khi, kW.
+ G: Trong luc cua dong khoéng khi, kg/s.
G = Lyni*pini = 5x107°x1,3 = 0,0065 kg/s
+ R: Hang sé khi R = 8,314 KJ/K.mol °K.

+ T, Nhiét do tuyét doi cua khong khi dau vao T, = 273 + 30 =
303°K.

+ Py: &p suét tuyét d6i cua khong khi dau vao P, = latm.

+ P,: 4p suét tuyét dbi cua khong khi dau ra P, = Hy, + 1 =1,42 atm.,
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K-1_

n=-=- 0,283 (K = 1,395 dbi vai khdng khi)

+29,7: Hé sb chuyén dbi.

+ e: Hiéu suat cua may, chon e = 0,7.

oy b= O g

TT Thong so Pon vi Gia tri
1 COD vao mg/I 336,67
2 COD ra (thai loai B) mg/I <100
3 Thé tich hiéu dung cua bé m° 20
4 Thé tich du cua bé m° 4
5 Luu luong may suc khi m°/gio 18
6 chiéu sau 16p nudc trong bé m 3,3
7 Cong suat caa may thoi khi kW 0,29
8 Thoi gian Iuu nudc gio 24

f. Bélang Il

- Loai bo bun ra khoi nudc thai nho trong luc

- Lya chon bé lang Il 1a bé lang dtimg, duwong kinh Ia hinh tron, cau

tao bé lang 11 gidng bé lang dtng 1.
Tinh toan:
- Chiéu cao 1am viéc cua bé:

Hy=Ugxtx3,6=03x0,75x3,6=0,81
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Trong d6: + t: 12 thoi gian luu nuéc trong bé, t = 45 phit = 0,75h
+ Uyg: toe @6 dan nude. Chon Uy = 0,3mm/s

- Thé tich hiéu dung cua bé:
W= Qy" x t = 0,833 x 0,75 = 0,63m*

- Dién tich cong tac cta bé ling II ( khong tinh phan dng trung tim)
F1 = W/H,, = 0.63/0.81 = 0.78 m?

Dién tich 6ng trung tam:
F, = Qp/(3,6xV) = 0.833/(3.6x30) = 0.008m?
- Dién tich téng cong cua bé lang 11

F=F, +F,=0,79 m’

- Puong kinh bé lang II
D:\/4><F =\/4><o.79 —1m
V4 3.14

- Chiéu cao phan nén cia bé
_D 0 —
Hn - Extg45 - O5m

- Pudng kinh budng phan phdi trung tam

b _\/4XF2 _\/4><0.008 - 0.1m
b T 3.14 '

- Puong kinh 6ng loe trung tim
D, =1,35xDy = 0.135m
- Puong kinh tim chin
D.=13xD;=1.3x 0.135=0.1755m
- Chiéu cao tong cong ctia bé lang
H=H,+H,+h,=081+05+049=18m
Tinh toan mang thu nuoc:
Thiét ké mang thu nudc dit theo chu vi vanh trong bé, duong kinh ngoai
ctia mang chinh 1a duong kinh trong ctia bé

Nudc chay vao mang thu duoc chay theo 2 chiéu vé dng thu nudc
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Chon mang thu co bé rong 0,1m

- Chi€u dai méang thu nudc

(D" +D!)x7z  (1+0.1)x3.14
2

L, = =1.73m

- Tai trong nudc trén 1m chiéu dai cia mang

A= 20833 - 0481 (m¥mng.d)
L, 173

- Ong xa bun : Str dung éng nhya PVC c6 duong kinh D110 véi sy hd tro

cua bom hut bun.

TT Théng so Pon vi Gia tri
1 Thé tich hiéu dung cua bé m® 0,63
2 Chiéu cao phan non cua bé m 0,5
3 Chiéu cao tong cong cua bé lang m 1,8
4 Chiéu rong mang thu nudc m 0,1
5 Chiéu dai mang thu nudc m 1,73
6 | Taitrong nuoc trén 1m chiéu dai mang | m°/m°/ng.d | 0,481
7 Thoi gian luu nude phut 45

g. Bé khir tring

Sau khi loai bo bun ra khoi nudc thai nho trong luc & bé léng II, nudce thai
sau xU 1y tiép tuc duoc chay tran qua bé khir tring bang hé théng méang thu nuéc
& bé lang II. Tai day nudc thai sau khi duge xir Iy va dat loai B s& duoc thai truc
tiép ra ngoai mdi trudong. Kich thudc cua bé khur tring co thé duoc xay dung
tuong duong voi kich thudc cuia bé diéu hoa I (thé tich tong cua bé diéu hoa I 1a
4,2 m%. Cha y trong bé khir tring khong suc khi. Bé khur trung duoc thiét ké
nhiéu ngan xay dung lo lung dé khi bom nudc thai sau khi xir Iy va hoa chéat vao
bé di theo duong zik zak nhd d6 thoi gian tiép xtc giita dong nudc va hoa chat

déu va lau dat hiéu qua khtr trung cao hon.
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CHUONG III. CAC BAN VE THIET KE

3.1 Bé khudy keo tu
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Mt cit B — B bé khuiy keo tu
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Mt cit A — A bé khudy keo tu
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3.2 Bé lang |
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Trong thoi dai hoi nhap kinh té hién nay, van dé phat trién kinh té nong
thén la mot trong nhiing chu truvong 16N ctia nha nude ta. Trong d6 chu y tdi Viéc
phat trién kinh té lang nghé da goép phan dang ké vé dap ung viéc 1am cho nhan
dan va giir gin van hoa cua dan toc. Bac Ninh [a mét tinh thuoe dong bang sdng
Hong,co 62 lang nghé, duang thtr 3 vé sé luong lang nghé tai mién Bac véi céc
lang nghé dién hinh nhu:cham khiac gb my nghé Bong Ky, Tir Son; duc dong
Pai Bai, Gia Luong; gidy gié Phong Khé; tranh dan gian Pong Ho... Dé xir ly 6
nhiém moi truong khong khi co rat nhiéu phuong phap khac nhau ciing nhu cac
thiét bi khac nhau.

Mdi mot phuong phap va mot thiét bi xir Iy bui va 6 nhiém déu c6 wu va
nhuoc diém riéng cua nd. Vi vay, ngudi chon duoc thiét bi phi hop can phai dua
vao ham lugng bui trong khong khi, kich thuéc hat byi, thanh phan bui cling nhu
dac thi bui caa day chuyén sinh ra bui. Trudc khi quyét dinh lva chon hé thong

loc bui can phai tinh dén cac yéu té:

- Kinh phi dau tu xay dung

- Chi phi vé vat tu thiét bi

- Chi phi vé nhan c6ng van hanh

- Chi phi vé ning luong dién tiéu thu cho hé thng
- Chi phi vé bao tri, bao dudng thiét bi.

Sau khi tién hanh xem xét cac yéu t6 trén, nguoi thiét ké sé lya chon phuong an
phu hop voi diéu kién kinh té - ky thuat hién c6. O day, ta chon xiclon mang

nudc Vi:

- Thanh phan bui 13 mun cua, vé bao nén xiclon mang nuéc 1am viéc rat
thich hop va c6 thé dat hiéu suat 1én dén 96% (trong d6 néu &p dung éng Venturi
da cai tién ¢ dau vao cua xiclon mang nudc thi hiéu suat loc bui c6 thé dat téi
98%).
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- K&t cau nho gon véi cac thiét bi loc bui khic. Lugng sat thép dung dé ché
tao xiclon mang nudc chi bang 1/3 lugng sat thép ché tao xiclon khé va bang 1/6
lugng sét thép dung dé ché tao dung dé ché tao thiét bi loc bui dang budng tuéi

c6 cling mot luu luong nhu nhau. Vi vay, gia thanh thap.

- Luong tiéu thu dién it, c6 thé chap nhan duoc so véi tdi tién cau cong

nhan lang nghé.

- Thiét bi don gian, d& van hanh, thiét bi bao dudng don gian.
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KET LUAN

Qua thdi gian thuc nghiém dé thiét ké hé thdng xu Iy nudce thai gidy tai ché
& co so san xuat Thinh Cuong, thon Duong O, xa Phong Khé, tinh Bic Ninh,

chung toi da giai quyét cac van dé sau:

- D3 tham gia khao sat cac thong s6 ky thuat caa nude thai gidy dé lam co
s cho qua trinh thiét ké day chuyén xir ly.

- Tir cac két qua nghién cau, quy trinh cdng nghé ph hop cho viéc xir ly
loai nudce thai nay bao gém céc cong doan: (1) loai dat cat va rac lon bang song
chan rac, (2) xu ly bot gidy va cac chat ran lo lang khac bang keo tu str dung
PAC, (3) xt ly chat hitu co (COD) bang phuong phap vi sinh hiéu khi, (4)
nhitng xu ly phu tro (xt Iy cap 3)

- Pa tién hanh tinh toan céc théng sb thiét ké cho toan bo hé thong xir 1y dé
dat duoc tiéu chuan nude thai loai B

- b3 hoan chinh cac ban vé ky thuat cho cac cong doan chinh trong day

chuyén xu ly.
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