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COD (Chemical Oxigen Demand): nhu cau oxi héa hoc

BOD (Biochemical Oxigen Demand): nhu cau oxi sinh hoa

SS (Suspended Solid): chét rin lo lirng

MLVSS (Mixed Liquor Volatile Suspended Solid): ham lugng chit ran lo lung
dé bay hoi

MLSS (Mixed Liquor Suspended Solid): ham lwong chat ran lo lirng
QCVN: quy chuan Viét Nam

TCCP: tiéu chuan cho phép

TCXD: tiéu chuan xay dung

UASB (Upflow Anaerobic Slude Blanket): bé phan ang ki khi

F/M (Food/Microganism Ratio): ti I¢ thirc an cho vi sinh vét

PVC (Poly Vinyl Clorua): vat liéu déo tong hop



Khoa luan tét nghiép

MO PAU

Ngay nay, bao vé moéi truong trén co sd phét trién bén viing da tro thanh
van dé hang dau cua mdi qudc gia trén thé gigi. Béi voi Viét Nam cling nhu
nhiéu nudc dang phat trién, vin dé méi truong dang 1 van dé quan tdm caa moi
nguoi, khong chi ¢é tinh chién lugc quan trong trong su nghiép phat trién kinh
té - x4 hoi ma con ¢ tinh cap thiét va thoi su. Vi 6 nhiém mai truong khdng chi
anh huong xau dén my quan ctia khu vec ma con anh huéng nghiém trong dén
hé sinh thai va doi sdng con ngudi.

Viét Nam dang budc vao thoi ki cong nghiép hoa - hién dai hoa dat nuéc,
phat trién kinh té - x& hoi nham dap ung nhiing nhu cau va lgi ich cia con
nguoi, song cling din téi nhiing van dé nan giai nhu gay ra su 6 nhiém moi
truong ngay cang ting cao. Luong chat thai thai ra tir sinh hoat cling nhu cac
hoat dong san xuét cua con ngudi ngay cang nhiéu, mac do gay 6 nhiém moi
truong ngay cang nghiém trong & nhiéu ving khac nhau.

Cac nha may xi nghiép lién tuc phat trién vé sé luong 1an quy mo nham
tao ra san pham dap ¢ng nhu cau cang cao caa xa hoi. Bong thoi véi sy phét
trién ciia san xuat, luong chat thai khac nhau di vao moi trudng ngay cang ting.

Nganh céng nghiép san xuat gidy chiém vi tri kha quan trong trong nén
kinh t& quéc dan, tao viéc 1am cho nhiéu ngudi lao dong. Cung véi su phét trién
ctia cac nganh cong nghiép, dich vu khac, nhu cau vé cac san pham gidy ngay
cang tang. Tuy nhién, bén canh nhiing loi ich to 16n vé kinh té - xa hoi, nganh
cdng nghiép nay ciing phét sinh nhiéu van d& mdi trudng bire xdc, nhat 12 van
dé nudce thai.

Truodc thuc trang dé, doi hoi phai cé nhitng phuong phap thich hop, hiéu
qua dé xtr Iy nudc thai san xuét gidy ngay tai ngudén nhim han ché dén muc thap
nhat tic dong ctia né dén con ngudi va méi truong xung quanh. Chinh vi ly do
d6, dé tai “ Tinh toan thiét ké hé thong xir Iy nwéc thai nha may san xuat
gidy— cong suat 300m*/ngay dém”, di duoc lua chon dé thuc hién nhim gop

phan giam thiéu 6 nhiém moi truong tir hoat dong san xuat.
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Khoa luan tét nghiép

CHUONG 1: TONG QUAN VE NGANH SAN XUAT GIAY
1.1. Téng quan vé nganh san xuit gidy
1.1.1. Lich sir phat trién nganh gidy trén thé giéi [10,11]

Lich st hinh thanh va phét trién Gidy 1a mot san pham caa nén van minh
nhan loai voi lich st phét trién 1au doi hang nghin nam. T thoi ¢6 dai, nguoi
Ai Cap da biét 1am ra gidy tir soi cua cay papyrus moc bén bo sdng Nile.

Lac dau, phuong phéap san xuit gidy kha don gian, ngudi ta nghién uét
cac nguyén liéu tir soi thuc vat (nhu gd, tre, nta...) thanh bot nhdo roi trai ra
ting 16p mong va say khd. Nho qué trinh nay céc soi thuc vat sé lién két voi
nhau tao thanh to gidy. Nhiéu thé ky tréi qua, mai dén gitra thé ky thir 8 phat
minh nay cua nguoi Trung Hoa méi duoc phd bién dén cac nuéc Hobi gido &
Trung A. Sau d6, quy trinh san xuat gidy dugc du nhap vao chau Au. Dén thé
ky 14 cic xuong san xuat gidy d xuat hién ¢ Tay Ban Nha, Italia, Phap va
Pbuc. Khi d6 gidy duoc san xuat bang phuong phép thu cong, nguyén liéu Ia
bong va vai lanh vun.

Pau thé ky 19, san xuat gidy dugc co giéi hda ngay cang nhiéu, niang suét
lao dong ting cao va nhu cau vé nguyén liéu vai vun ciing ngay cang tang.
Sau d6 gd d& duoc st dung dé 1am nguyén liéu san xuit gidy thay cho vai
vun. Nam 1840, ¢ Puc nguoi ta di phét trién phuong phap nghién gd thanh
bot gidy bang thiét bi nghién co hoc. Nim 1866, nha hda hoc My Benjamin
Tighman dwa ra quy trinh san xuit bot gidy bang phuong phap héa hoc, st
dung Na,SO, dé nau gd vun thanh bot gidy. Nam 1880 nha héa hoc Duc Carl
F.Dahl phat minh ra phuong phap néu bét gidy bang Na,SO, va NaOH. Tir
ltc d6 gd tro thanh nguyén liéu chinh dé san xuat gidy.

1.1.2. Lich sir phat trién nganh gidy & Viét Nam

Nganh gidy 1a mot trong nhitng nganh duoc hinh thanh tir rat som tai
Viét Nam, khoang nam 284. Ttr giai doan nay dén dau thé ky 20, gidy duoc
lam bang phuong phép thi cong dé phuc vu cho viéc ghi chép, 1am tranh dan

gian, vang ma...

Sinh vién: Chu Viét Thuan- MT1401 Page 2



Khoa luan tét nghiép

Nam 1912, nha may san xuat bot gidy dau tién biang phuong phép
cdng nghiép di vao hoat dong v4i cong suat 4.000 tin gidy/nam tai Viét Tri.
Trong thap nién 1960, nhiéu nha may gidy duoc dau tu xay dung nhung hau
hét déu c6 cong suat nho (dudi 20.000 tin/ndm) nhu nha may gidy Viét Tri;
nha may bot gidy Van Diém; nha may giay Pong Nai; nha may giay Tan
Mai v.v. Nam 1975, tong cdng suat thiét ké cua nganh gidy Viét Nam la
72.000 tAn/nam nhung do anh huéng cua chién tranh va mat can déi giira
san lugng bot gidy va gidy nén san luong thuc té chi dat 28.000 tan/nam.

Niam 1982, nha may giday Bai Bang do Chinh phi Thuy Dién tai tro
da di vao san xuat véi cong suit thiét ké 1a 53.000 tin bot gidy/nam va
55.000 tan gidy/nam, day chuyén san xuat khép kin, sir dung cdng nghé co -
ly va tu dong héa. Nha may ciing xay dung duoc vung nguyén li¢u, co sé ha
tang, co sé phu tro nhu dién, hoa chat va truong dao tao nghé phuc vu cho
hoat dong san Xuit.

Nganh gidy c6 nhitng budc phat trién vuot bac, san luong gidy ting
trung binh 11%/nam; tuy nhién, ngudn cung nhu vay van chi dap tng duoc
gan 64% nhu cau tiéu dung,phan con lai van phai nhap khau. Mic di da co
su tang truong dang ké tuy nhién, téi nay dong gop cua nganh trong tong gia
tri san xuat qudc gia van rat nho.

1.1.3. Nguyén liéu san xuit giay

Nguyén liéu chinh dé san xuét giay va bot gidy 1a soi xenlulozo tur
nguyén liéu nguyén thay (g va phi gd). Bén canh dd, giay loai dang ngay cang
trg thanh nguon nguyén liéu chii yéu trong san xuat giay.

- Nguyeén liéu tir go la c4c loai cy 14 rong hozic 14 kim.

- Nguyén liéu phi gd nhu céc loai tre ntra, phé pham san xuat cong-
ndng nghiép nhu rom ra, b4 mia... Chi phi san xuat thap nhung khdng phi
hop véi nha may c6 cong suat 16n do nguyén liéu loai ndy duoc cung cap theo
mua vu va kho khan trong viéc cét tri.

- Giéy loai ngay cang duoc st dung nhiéu 1am nguyén liéu cho nganh
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Khoa luan tét nghiép

gidy do uu diém tiét kiém duoc chi phi san xuit. Gia thanh bot gidy tir gidy
loai ludn thap hon cac loai bot gidy tir cac loai nguyén liéu nguyén thay vi
chi phi van chuyén, thu mua va xir ly thap hon. Tinh trung binh san xuat 1
tan gidy tir gidy loai tiét kiém duoc 17 cay gd va 1.500 lit dau, giam duoc
74% khi thai va 35% nudc thai so véi san xuat gidy tir nguyén liéu nguyén
thay. Hon nira, chi phi dau tu day chuyén xt Iy gidy loai thap hon day
chuyén san xuit bot gidy tir cac nguyén liéu nguyén thuy. Bén canh d6 san
XUat gidy tir gidy loai co tac dung bao vé moi truong. Tuy nhién bot gidy tai
ché co6 chat lugng kém hon do d6 khong thé str dung dé san xuat céc loai san
pham chét luong cao.

Ngudn gidy loai dugc cung cap tir 2 ngudn la thu gom va nhap khau.
Gidy loai nhap khau vao Viét Nam chu yéu duoc nhap tir My, Nhat va New
Zealand. Ngudn thu gom trong nudc chii yéu qua déng nat 1a nhirng nguoi thu
gom riéng 1¢ ting ngd ngéach, cac cong ty vé sinh, nhitng nguoi boi rac, cac
tram thu mua trung gian. Hién nay viéc thu gom giy tai ché dién ra kha tu
phat. Do d6 ti 1¢ thu hoi gidy da qua st dung & Viét Nam rat thap chi khoang
25% so véi 38% & Trung Québc hay 65% & Thai Lan.
1.2. Day chuyén cdéng nghé san xuat gidy [2]

Cong nghé san xuat gidy bao gém hai cdng doan chinh 1a san xuat bot
gidy va xeo gidy.
1.2.1. San xuat bot giay

San xuat bot gidy 1a qua trinh gia cong xu ly nguyén liéu dé tach va thu
xenlulozo. Bot gidy thu duoc c6 ham lugng xenlulozo cang cao cang tbt. Nhiing
loai cay dung lam gidy can phai c6 ham lugng xenlulozo cao hon 35%. Cac
thanh phan khéac nhu hemixenluloze, lignin... can phai thip dé giam hoa chat
ding cho nau, tay.

Cac phuong phép san xuat bot gidy gdm c6: co hoc, nhiét hoc va héa hoc.
Trong cac phuong phép déu ding hda chit dé ndu nhiam tach lignin va cac tap

chat ra khoi xenlulozo. Sulfat va sulfit 1a hai hda chat dugc ding phd bién,co thé
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Khoa luan tét nghiép

4p dung nau nhiéu loai nguyén liéu nhu gd, tre, nira va c6 kha nang thu hoi hoa
chat bang phuong phap cd dic - dét - xat hoa, dich den sinh ra duoc tai sinh va
st dung lai nhu dung dich kiém cho ¢6ng doan niu. Nudc thai cua qué trinh
néu goi la dich den chtra cac hop chat chira natri (cha yéu 1a Na,SO,), ngoai ra
con ¢4 NaOH, Na,S, Na,CO, va lignin cing cic san pham thay phan
hydratcacbon va axit hiru co.
1.2.2. Tao hinh gidy tir bot gidy (xeo gidy)
Bot giay sau khi dugc tay trang sé duoc dua tiép sang cong doan 1am gidy &
trong cling mat nha may hozc c6 thé nha may khac. Cong doan nay la tao hinh
san pham trén ludi va thoat nudc dé giam do am cua gidy. Nguyén liéu caa qua
trinh nay 1a bot gidy, giay cil. ..

C6 nhiéu cong nghé san xuat gidy khac nhau, nhung nhin chung céc
doanh nghiép san xuat gidy sir dung cdng nghé pho bién nhu:

Hinh 1.1: So' d6 quy trinh céng nghé sin xudt gidy
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Nguyén li¢u tho
(g0, ntra, tre,...)

A

Nuéc ria ——»|  Ola congnguyen L, Nyge thai chira tap chét
liéu tho
- l Dung dich kiém tuan hoan
Héa chit niu hoi ——»| Nau nguyeén licu » Nudc ngung
nudc
Dich den
A 4
) A 4
Nuéc ria ——» Rua C6 dic, dét, xat hoa
—Nudc ngung
. £, A Tay tring Nudc thai chira chét tay, do
Héa chat tay (Clo) —— —> mau, BODS, COD cao
A\ 4
Nghién bot Nuée thai ¢é chira SS,
> BODS5, COD cao
Chét don phu gia
A 4
o o Xeo gidy Nudre thai c6 chira SS,
Phen, d hoi ——»
o1, datl, Auee, Adl —> BODS5, COD cao
nudc
A
Hoi nudc ——» Sy — Nudc ngung
A\ 4
San pham

Sinh vién: Chu Viét Thuan- MT1401 Page 6



Khoa luan tét nghiép

1.2.2. Thuyét minh so’ d6 cong nghé

Gia cong nguyén liéu thd: Rira sach nguyén liéu (str dung dong nudc co ap luc

cao), loai bo tap chat, cit nho. DONng thai rira nguyén liéu chia cac chat hiru

co hoa tan, dat d4, soi cét, thudc bao vé thuc vat, vo cay...

- Nguyén li¢u la tre, nlra dugc dua vao bang tai th nhat dan dén may chat. Tai
day cac nguyén li€u nay duoc chat nhé thanh cac manh c6 kich thudc dai
35mm, sau d6 dua qua hé thdng sang va hé thdng rira bang nudc.

- Nguyén liéu 14 gd duoc dua dén bang tai thir 2 dén bo phan boc vo. Sau khi
vo g5 duoc tach ra, g5 duoc chat thanh cac manh c6 kich thudce 8 - 10cm,
rong 22 - 25mm, day 2 - 5 mm. Cac manh cling dugc dua qua bo phan sang
roi sang hé théng rira bang nudc.

- Nguyén li¢u sau khi dugc chdt va rira sach s€ dugce dua vao néu.

Nau: Manh duoc dua vao nau, sau khi nap nguyén li¢u la cac manh g5, tre,

nura, bom dich tréng vao. Dich tréng chira NaOH va Na,S.

- Nham tach lignin va cac hemixenlulézo ra khéi nguyén liéu ban dau.
Trong qua trinh ndy ta cho cac hoa chat kiém hoa tan vao dé thuy phan
lignin va hemixenlulozo nhu: dung dich mudi sulfit hay axit lodng dun soi...

+ Rira bot: Nham muc dich tach bot xenlulozo ra khoi dung dich nau (dich den),

nudc rua thuong st dung la nudce sach.

- Dong thai tir qua trinh nau va rira sau nau thuong chira phan 16n cac chat
hitu co hoa tan, cac hoa chat nau va mot phan xo soi; dong thai ¢ mau toi
nén goi la dich den. Dong thai nay sau d6 s& duoc tai sinh dé thu hoi bot gidy.

+ Tay trang: Qua trinh ndy nham tach lignin va mot sé thanh phan con tén du

trong bot gidy. Pé khur lignin nguoi ta ding cac chat oxi hda nhu: clo,

hyppoclorit, ozon... Theo truyén théng, qua trinh tay tring gom ba giai doan
chinh:

- Giai doan clo hoa: clo hoa lwong lignin con sét lai trong bot gidy.

- Giai doan thay phan kiém: san pham lignin hoa tan trong kiém néng duoc
tach ra khoi bot gidy.

- Giai doan tay oxy hda: thay d6i cdu tric mang mau con sot lai trong bot
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glay.

- Dong thai tir qué trinh tay trang nay thuong chira cac hop chat hiu co,
lignin hoa tan va hop chét tao thanh caa nhiing chit d6 voi chat tdy ¢ dang
doc hai, c6 kha ning tich tu sinh hoc trong co thé séng nhu cac hop chét clo
hitru co (AOX: Adsorbable Organic Halogens), lam tang AOX trong nudc
thai. Dong thai nay c6 @6 mau, gia tri BOD va COD cao.

+ Nghién bot: Qua trinh ndy nhim muc dich 1a 1am cho cac xo soi duoc

hydrat hda va tré nén déo dai, ting bé mat hoat tinh, giai phong gbc hydroxit

lam tang dién tich bé mat, ting &6 mém mai, hinh thanh d6 bén cua to gidy.

+ Xeo gidy: Xeo gidy 1a qué trinh tao hinh san pham trén ludi va thoat nudc

dé giam d6 am cua gidy. Sau khi bot duge nghién s& duoc tron véi chat don

va chét phy gia truée khi dén giai doan xeo gidy. Tuy theo chat lugng mong

muén ma ta c6 thé thém vao céc chat phu gia sau:

- Céc chat v0 co: cao lanh, CaCO,, oxit titan...

- Céc chét hitu co: tinh bot bién tinh, axit lactic.

- Céac chat mau: nhém sulfat (tac nhan khir myc).

- Dong thai tir qua trinh nghién bot va xeo gidy cha yéu chira xo soi min,
gidy & dang lo ltng va cac chat phu gia nhu nhwra théng, pham mau, cao lanh.

+ SAy: Giay sau khi xeo s& dugc sy kho dé c6 duoc san pham kho.

+ Thu hoi hoa chat: Pé dat dugce hiéu qua kinh té cao, dbi véi quy trinh cong

nghé san xuét bot gidy bang phuong phap hoa hoc can cd bd phan phy dé thu hoi

hoa chit nhu viée tai sinh kiém tir dich den cta phuong phéap sunfat bao gdm céc

giai doan :

- Co dic dé giam luong nudc.

- Dbt dich da qua cd dic & nhiét do cao > 500°C véi muc dich cho céc chat
hitu co chay hoan toan tao thanh CO, va H,0, con thanh phan vo co cua kiém
dich den s€ tao tro hodc can nong chay goi la kiém do.

- Xt héa kiém do bang dung dich kiém lodng va sita voi Ca(OH),. Sau d6
tach bun voi va dung dich trang gdbm NaOH, Na,S, Na,SO,, NaCO; duoc thu
hoi va tudn hoan trd lai st dung cho cong doan néu.
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1.3. Luu lwgng va thanh phan nuéc thai tir qua trinh sin xuat gidy [9]

Nuéc thdi sdn xudt bét gidy: Thanh phan nuéc thai bot gidy phu thudc

vao nguyén liéu va cdng nghé san xuat. Udc tinh dé san xuat mot tan san pham
c6 thé phat sinh tir vai chuc dén vai traim mét khdi nuéc thai. Nguyén liéu san
Xuat bot thong thuong 12 gd rimg, tuy nhién ciing c6 thé 1 bat ké ngudn xelluld
nao, vi du tre ntra, ba mia, day, gidy vun, gidy phé liéu ... Bot gidy co thé 1 bot
khong tay hoic tay tring. Dé tay trang bot gidy, tly vao cdng nghé cac chat oxy
hoa khac nhau nhu hydroperoxit, clo, clodioxit,... s€ dugc st dung, do d6 nudc
thai tir cong doan tay trang thuong chtra nhiéu héa chat anh huong xau dén moi
truong, nhat 1a khi chat tay 1a clo.

Nuéc thdi san xudt gidy: Gidy, bia c6 thé dugc san xuat tir bot gidy méi

hoac tai sinh, hoac hon hop, tay trang hodc chua tay trang. Di vai loai hinh san
Xuat gidy tir bot gidy nudc thai phat sinh dao dong trong khoang 0,5 — 13,5
m>/tan san phdm. Qua trinh san xuét gidy chu yéu 1a “xeo”, khi d6 huyén phu
bot gidy s& duoc tron vai cac chat don, cac phu gia chire ning nhu cao lanh, bot
da (CaCOs), phén nhém, chat tao mau tring TiO,, silicat ... Cac phu gia hiru co
khac nhu tinh bot bién tinh, latex, cac chat phan tan, hoat dong bé mit ... ciing
duoc st dung theo yéu cau céng nghé hoic dé dem lai cho gidy mot chirc ning
nao d6. Hon hop duoc phun 1én bing may xeo dé ép thanh “to™ gidy dai vo tan,
qua bo phan say khd, cuon lai thanh san pham. Do st dung nhiéu phu gia vo co,
nuéc thai cua nha may giay thuong duc hon nhiéu so véi nudc thai nau bot.
Trong phan 16n cac nha may gidy nudc thai thuong dugc xtr 1y so bd bang cac
thiét bi tach can, thu hdi bot va nudce, vi vay chét luong nudc thai phu thudc rat
nhiéu vao mirc d6 tuan hoan tai st dung nudc, nudc thai s& c6 do dam dic cao
hon néu tai sir dung nhiéu hon.

Nuéc thdi sdn xudt bét gidy tai sinh: Hau nhu khéng gap nha may sir

dung gidy tai sinh chi dé san xuat bot, hau hét cac nha may san xuét ca bot va
gidy. Nudgc thai phat sinh dao dong trong khoang 0,06 — 50 m*/tin san pham.
Thudng dé dam bao chat luong san pham gidy nguoi ta bé sung mot phan “bot”
méi khi xeo. Nhu vay thanh phan nudc thai caa cac nha may nay gan giéng Vai

nudc thai nha may gidy hon, tuy nhién do & nhiém cao hon vi ¢6 qua trinh tai
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sinh gidy da st dung. Mtc d6 6 nhiém caa nudc thai phu thudc vao loai hda chat
tay sir dung, tay trang tot nhat va pho bién nhat van 1a clo hoic cac hop chit clo
(nude javen hay hypocloro), cac nha may hién dai st dung clo dioxit. Oxy, 6z0n
cling nhu hydroperoxit cling dugc st dung, tuy nhién hiéu qua tay trang khong
bang clo.

Trong cdng nghé san xuét gidy va bot gidy thi phan nudc thai tir nha may
gidy thuan tdy (khong san xuit bot) 1a kha sach, cha yéu 1a nudc thai tir khau
Xeo gidy, tap chat co ban 12 cin lo limg (thudng 14 xo soi gidy, bot don, bot mau,
phu gia...), thanh phan chét hiru co thuong khéng qué cao, BODs cuia nudc Xeo
thuong dao dong tir 150 - 350 mgO,/1. Béi vai cac nha may c6 san xuat bot giay
thi loai nuéc thai dam dac va khé xu Iy nhat nuéc thai dich den, lwong Kiém du
c6 thé 1én ti 20 g/I, COD dao dong & mac hang chuc ngan téi 100.000 mg/l.
Péi véi cac nha may san xuat gidy tir gidy thai thi thanh phan 6 nhiém cha yéu

la SS, COD, va BODs véi nong do cao. .
Bang 1.1 Thanh phan nwéc thai cia mt s6 nha may san xuat giay va bot

gidy véi nguyén liéu 1a gb va gidy thai

Nguyén lié .
‘guyxen :gu Nguyén liéu la giay thai
] fir go mem
Chi tiéu Pon vi - - ~
San pham San pham San pham
gidy carton | giay vésinh | giay bao bi
pH - 6,9 6,8 +7,2 6,0 +7,4
Mau Pt- Co 1.500 1.000 =~ 4.000 | 1.058 +9.550
Nhiét do °C - 28 - 30 28 - 30
SS mg/I 4.244 454 +6.082 431 +1.307
COD mgO,/I 4.000 868 +2.128 741 +4.130
BOD mgO,/I 1.800 475 +1.075 520 + 3.085
Ntong mg/I 434 0,0+ 3,6 0,7+42
Pténg mg/| 2,0 - -
S0,” mg/l 116 - -

(Nguén: Tong cuc Méi truong, 2011)
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CHUONG 2: TONG QUAN VE CAC PHUONG PHAP XU LY NUOC THAI
Cac loai nudc thai déu chua céc tap chat gay nhidm ban c6 tinh chat rat
khac nhau: tir cac loai chat rin khong tan, dén céc loai chat kho tan va nhing
hop chét tan trong nuéc. Xir Iy nudce thai 14 loai bo cac tap chat d6, 1am sach lai
nudc dé c6 thé dua nudc thai vao ngudn tiép nhan hoac téi st dung. Dé dat dugc
nhitng muc dich d6 thuong dua vao dic diém cua ting loai tap chat dé st dung
nhitng phuong phap xur ly thich hgp. Thong thuong cd cac phuong phap xir ly
nudC thai nhu sau:
- X ly bang phuong phap co hoc
- Xt ly bang phuong phéap héa hoc va hoa ly
- Xt ly bang phuwong phép sinh hoc
- Xt ly bang phuong phap tong hop
2.1. Phwong phap co hoc [5,6,7]
2.1.1. Loc qua song chiin hoic lwéi chin
Pay 1a budc xt Iy so bd ,muc dich ctia qua trinh 1 khir tat ca c4c tap chat
c6 thé gay ra su cb trong qua trinh van hanh xir Iy nudc thai nhu lam tic bom
duong dng hoic kénh dan. Pay 1a budc quan trong dam bao an toan va diéu kién
lam viéc thuan lgi cho cac hé thong.
Tuy theo kich thudc khe ha, song chian rac duoc phan thanh loai thd,
trung binh va min. Song chan rac thd c6 khoang céch giira cac thanh tir 60-100
mm va song chan rac min ¢ khoang cach giira cac thanh tir 10 dén 25mm. Theo
hinh dang c6 thé phan thanh song chén rac va ludi chan rac. Song chan rac dugc
lam bang kim loai, dat & cira vao kénh din, nghiéng mot goc 45-60° néu 1am
sach thu cong hodc nghiéng mot goc 75-85° néu 1am bang may. Tiét dién cua
song chan c6 thé tron, vudng hoic hdn hop. Song chan tiét dién tron cé tro luc
nhé nhat nhung nhanh bi tac bai cac vat gitr lai. Do d6 thong dung hon ca la
thanh c6 tiét dién hdn hop, canh vudng géc phia sau va canh tron phia trudc
hudng dbi dién vai dong chay. Van tdc nudc chay qua song chin gidi han trong

khoang tir 0,6-1m/s. Van téc cuc dai dao dong trong khoang 0,75 m/s-1m/s
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nham tranh day rac qua khe cua song. Van téc cuc tiéu 1a 0,4 m/s nham tranh
phan huy chét thai ran.
2.1.2. Ling cat

Bé ling cat duoc thiét ké dé tach céc tap chat vo co khong tan co kich
thudc tir 0,2 mm dén 2mm ra khoi nudc thai nham dam bao an toan cho bom
khoi bi cat, s6i bao mon, tranh tic duong ong dan va tranh anh huong dén céc
cong trinh sinh hoc phia sau. Bé ling cat c6 thé dugc phan thanh 2 loai: bé ling
cat ngang va bé ling dung. Ngoai ra dé ting hiéu qua lang cat, bé lang cét thoi
khi cling dugc ap dung rong rai.

Van téc dong chay trong bé ling ngang khong duoc vuot qua 0,3 mis.
Van téc nay cho phép céc hat cét, hat soi va cac hat vo co khac lang xudng day,
con hau hét cac hat hiru co khong lang va duoc xur Iy ¢ nhiing cong trinh tiép
theo.

2.1.3. Ling

Bé lang c6 nhiém vu lang c4c hat cin lo ling c6 san trong nuéc thai (bé
ling dot 1) hoic cin duogc tao ra tir qué trinh keo tu tao bong hay qué trinh xt Iy
sinh hoc (bé lang dot 2). Theo chiéu dong chay, bé lang duoc chia thanh: bé lang
ngang va bé ling dang.

Trong bé ling ngang, dong nudc thai chay theo phuong ngang qua bé
véi van toc khong 1on hon 0,01 m/s va thoi gian luu nudce tir 1,5-2,5 gid. Cac bé
ling ngang thudng duoc sir dung khi luu lwong nuée thai hon 15000 m®/ngay.
Péi voi bé lang dung, nudc thai chuyén dong theo phuong thang ding tir dudi
lén dén vach tran vai van téc 0,5-0,6 m/s va thoi gian luu nudc trong bé dao
dong trong khoang 45 phit — 120 phit. Hiéu suat lang cua bé lang dtng thap
hon bé lang ngang tir 10-20%.

2.1.4. Tuyén néi

Phuong phap tuyén noi thuong duoc sir dung dé tach cac tap chét (¢

dang hay ran hoic long) phan tan khong tan, tu lang kém khoi pha long. Trong

mét sé trudng hop, qué trinh ndy con duoc dung dé tach cac chit hoa tan nhu
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cac chét hoat dong bé mat. Trong xt 1y nudc thai, qua trinh tuyén ndi thuong
duoc sir dung dé khur cac chat lo lung, lam dic bun sinh hoc. Uu diém co ban
ctia phuong phap nay 1a co6 thé khir hoan toan céac hat nho, nhe, lang cham trong
thoi gian ngan.

Qua trinh tuyén noi duoc thuc hién bang cach thuc hién bang cach suc
cac bot khi nhé vao pha long. Cac bot khi ndy s& két dinh véi cac hat cian nho
hon khéi luong riéng cua nudc, cin sé theo bot khi noi 18n bé mat.

Tuy theo phuong thiic cap khong khi vao nudc, qua trinh tuyén noi dugc
thuc hién theo cac phuong thirc sau.

- Tuyén ndi bang khi phan tan. Trong truong hop nay,thdi truc tiép khi nén
vao bé tuyén noi dé tao thanh bot khi c6 kich thudc tir 0,1-1mm, gay x&o
tron hdn hop khi —nuwéc chira can. Can tiép xGc véi bot khi, dinh két va
ndi 1én bé mat.

- Tuyén ndi chan khong. Trong truong hop ndy, bdo hoa khong khi & ap
suat khi quyén, sau do, thoat khi ra khoi nuéc ¢ ap suat chan khong. Hé
théng nay thuong it s dung trong thuc té vi khé van hanh va chi phi cao.

- Tuyén néi bang khi hoa tan. Suc khong khi vao nuéc & &p suat cao (2-4
atm), sau do giam &p giai phong khi. Khong khi thoat ra sé tao thanh bot
khi ¢6 kich thuéc 20-100 pum.

2.1.5. Loc

Loc thuong dugc sir dung dé tach céc tap chat co kich thuéc nho khi
khong thé loai duoc bang phuong phap 1ang. Qua trinh loc it khi ding trong Xt
1y nuéce thai, thuong chi sir dung trong truong hop nudc sau khi xir 1y doi hoi cd
chat luong cao.

Pé loc nudc thai nguoi ta c6 thé s dung nhiéu loai bé loc khac nhau:

- Theo déc tinh nhu loc gian doan va loc lién tuc

- Theo dang cta qua trinh nhu lam dac va loc trong

- Theo &p suat trong qué trinh loc nhu loc chan khéng, loc ap luc hay loc

dudi 4p suat thay tinh cta cot chat long.
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Trong cac hé thong xu 1y nudc thai cdng suat 16n khong can st dung cac
thiét bi loc ap suat cao ma duing cac bé loc véi vat lidu loc dang hat. Vat liéu loc
c6 thé st dung 1a cat thach anh, than cc, hoac séi tham chi ca than nau hoic gob.
Viéc lra chon vat liéu loc thy thudc vao loai nudc thai va diéu kién dia phuong.
Qua trinh loc xay ra theo nhiing co ché sau:

- Sang loc dé tach cac hat ran hoan toan bang nguyén 1y co hoc

- Léng trong luc

- Giir hat ran theo quan tinh

- Hép thu héa hoc

- Hép thu vat ly

- Qua trinh dinh bam, qué trinh ling tao béng
Thiét bi loc voi 16p hat c6 thé phan loai thanh thiét bi loc cham, thiét bi loc
nhanh, thiét bi loc hd va thiét bi loc kin.
2.2. Phwong phap xir ly hoa hec va hoa ly [5,6,7]
2.2.1. Trung hoa
Nudc thai chira cac acid vo co hodc kiém can duge trung hoa dua pH vé khoang
6.5-8,5 trudc khi thai vao nguon nhan hoic sir dung cho cong nghé xu ly tiép
theo. Trung hoa nudc thai ¢ thé thuc hién bang nhiéu céch sau:

- Tron lan nuée thai acid véi nuée thai kiém

- B6 sung cac tac nhan hoa hoc

- Loc nudc acid qua vat liéu c6 tac dung trung hoa

- Hép thu khi acid bang nuéc kiém hoic hap thu amoniac bang nuéce acid

Pé trung hoa nudc thai chua acid ¢ thé xur dung céc tac nhan hda hoc
nhu NaOH, KOH, Na,CO3, NH,OH, CaCO;, MgCOs... Song tac nhan ré nhat 13
sira vOi Ca(OH),, tiép do 1a soda va NaOH ¢ dang phé thai.

Trong truong hop trung hoa nudc thai acid bang cach loc qua vat lidu c6
tac dung trung hoa, vat liéu loc co thé 1a manhétit (MgCO;), dolémit, da voi, da
phin, d4 hoa va c4c chat thai rin nhu xi va xi tro. Khi loc nudc thai chira HCI va
HNO; qua Iop da véi, thuong chon tée do loc tir 0,5-1m/h. Trong trudng hop
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loc nuée thai chia téi 0,5% H,SO, qua I6p déldmit, téc do loc lay tir 0,6-0,9
m/h. Khi ndng d6 H,SO, 1én dén 2% thi téc do loc iy bang 0,35%.

Pé trung hoa nudc thai kiém c6 thé dung khi acid (chua
C0,,S0,,NO,,...). Viéc str dung khi acid khéng nhiing cho phép trung hoa nudc
thai ma dong thoi tang hiéu qua lam sach chinh khi thai.

Viéc lua chon phuong phap trung hoa 14 tly thudc vao thé tich va nong
d6 cua nudce thai, ché do thai nuéc va chi phi héa chat sir dung.

2.2.2. Oxy héa khir

Pé lam sach nudéc thai, co thé sir dung cac tac nhan oxy héa khir nhu
clo, dioxyt clo, clorat canxi, hypoclorit canxi va natri, ozone, H,0,, MnO,...
Qua trinh oxy héa s& chuyén cac chat doc hai trong nuéc thai thanh cac chat it
doc hai hon va tach khoi nudc. Qua trinh nay tiéu ton nhiéu hoa chat nén thuong
chi sir dung khi khong thé xt ly bang nhitng phuong phap khac.

2.2.3. Keo tu

Trong ngudn nudc, mot phan cac hat thuong ton tai ¢ dang cac hat keo
min phan tan, kich thudc caa hat thuong dao dong trong khoang 0,1-10um. Céc
hat nay khdng noi ciing khong lang va do d6 kho tach loai. Cac hat nho trong
nude c¢6 khuynh hudng keo tu do luc hat VanderWaals gitra c&c hat. Luc nay co
thé dan dén sy dinh két gitra cac hat ngay khi khoang cach giita ching da nho
nhod va cham. Sy va cham xay ra do chuyén dong Brown va do tic déng cua su
Xa0 tron.

Tuy nhién, trong truong hop phan tan keo, cic hat duy tri trang thai
phan tan nho luc day tinh dién vi bé mat cac hat mang dién tich, co thé 1a dién
tich &m hoc dién tich dwong nho sy hap thu ¢d chon loc céc ion trong dung dich
hoac sy ion hda cac nhom hoat hoa. Trang thai lo lang cta cac hat keo dugc bén
héa nho lyc day tinh dién.

Do d6, dé pha tinh bén cua hat keo can trung hoa dién tich bé mat cua
ching, qua trinh nay duoc goi la qua trinh keo tu. Cac hat keo da bi trung hoa

dién tich c6 thé lién két véi nhiing hat keo khac tao thanh béng cin c6 kich
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thugc 16n hon, ning hon va ling xudng, qua trinh nay goi 1a qué trinh tao bong.
Quaé trinh thaty phan céc chit keo tu va tao thanh béng cin xay ra theo céc giai

doan sau.
Me3* + HOH = Me(OH)?* + HY Me(OH)?T + HOH = Me(OH)*

+H" Me(OH)™ + HOH =Me(OH)3 +H"

3+ + HOH = Me(OH)3 + 3H*

Me
Nhiing chat keo tu thuong dung nhat 1a cac mudi sat va mudi nhom nhu:
- Al2(S04)3, Al2(S04)3.18H20, NaAlO?2, Al2(0OH)5CI,
Kal(S04)2.12H20, NH4AI(SO4)2.12H20.

- FeCl3, Fe2(504)3.2H20, Fe2(S04)3.3H20, Fe2(S504)3.7H20.

- PAC...
2.2.4. Hap phu
Phuong phép nay duoc dung rong rii dé lam sach triét dé nudc thai khoi
cac chat hiru co hoa tan khong xir 1y dugc bang cac phuong phap khac. Tuy theo
ban chat, qua trinh hap phu duoc phan thanh hap phu Iy hoc va hap phu héa hoc.

- Hép phu 1y hoc 1a qua trinh hap phu xay ra nho cac luc lién két
VanderWaals. Cac hat bi hép phu vat 1y chuyén dong ty do trén bé mit
chat hap phu va day 1a qua trinh hap phu da 16p (hinh thanh nhiéu 16p
phan tr trén bé mit chat hap phy).

- Hép phu hoa hoc 1a qua trinh hip phu trong d6 xay ra phan tmg héa hoc
giita chat bi hip phu va chat hap phu. Trong xt Iy nudc thai, qué trinh hap
phu thuong 14 su két hop gitra hap phu vat 1y va hap phu héa hoc.

Kha nang hap phu ctia chat hip phu phu thudc vao:
+ Dién tich bé mit chat hap phu
+ Nong d6 cta chat hap phu
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+ Van tdc twong d6i giira hai pha

+ Co ché hinh thanh lién két hoa hoc hoic 1y hoc.
2.2.5. Trao di ion

Phuong phap nay dugc dung dé tach cac kim loai nhu Zn, Cu, Cr, Ni, Pb,
Hg, Mn... ciing nhu cic hop chit Arsen, Phospho, Cyanua, chit phong xa ra
khoi nudc. Phuong phap nay cho phép thu hoi nhitng chét ¢ gia tri cao va dat
mtrc d6 sach cao. Pay con 1a phuong phap dugc ung dung rong rii dé tach mubi
trong xu ly nude va nude thai.

Trao d6i ion 1a mot qué trinh trong d6 cac ion trén bé mit cua chat ran
trao d6i voi ion cung dién tich trong dung dich khi tiép xtic véi nhau. Trao dbi
ion ciing 1a mot qué trinh hap thu , trong do6 cac ion co trong dung dich thay thé
nhitg ion cua chét trao d6i khong hoa tan. Chat trao d6i ion dung trong cong
nghiép hau hét 1a nhiing polyme khong tan, dugc goi la nhya trao doi ion.

2.3. Phwong phap sinh hoc [5,6,7]

Phuong phép sinh hoc dugc tmg dung dé xur 1y cac chéat hitu co hoa tan co
trong nudc thai cling nhu mdt s6 chit vo co. Dua trén co s& hoat dong cua vi
sinh vat dé phan huy cac chat giy 6 nhiém. Vi sinh vat st dung chat hitu co va
mot s6 khoang chat 1am thirc dn dé sinh truong va phat trién. Phuong phép xir 1y
sinh hoc chia lam hai loai:

- Phuong phap ky khi sir dung nhom vi sinh vat ky khi hoat dong trong diéu

kién khong cé oxy

- Phuong phap hiéu khi st dung nhom vi sinh vat hiéu khi hoat dong trong

diéu kién co oxy.

Qué trinh phan hay céc chat hitu co nho vi sinh vat goi 1a qua trinh oxy
hoa sinh héa. Bé thyuc hién quéa trinh nay, cac chat hitu co hoa tan, ca chat keo va
cac chat phan tan nho trong nuéc thai can di chuyén vao bén trong té bao vi sinh
vat theo ba giai doan chinh nhu sau:

- Chuyén cac chit 6 nhiém tir pha 10ng t6i bé mat té bao vi sinh vat

- Khuéch tan tir bé mat té bao qua mang ban thidm do sy chénh Iéch ndng
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d6 bén trong va bén ngoai té bao
- Chuyén hoa cac chat trong té bao vi sinh vat, san sinh niang lvong va tong
hop té bao mai
Téc do qué trinh oxy hoa sinh hda phu thudc vao nong do chét hitu co,
ham luong c4c tap chit va mac do 6n dinh cua luu lrong nudce thai vao hé thdng
xt ly. O mdi diéu kién xir Iy nhat dinh, cac yéu té chinh anh huéng dén toc do
phan ung sinh hda 1a ché do thay dong, ham lugng oxy trong nudc thai, nhiét
d6, pH, dinh dudng va nguyén to vi lugng.
2.3.1. Phwong phap ky khi
Qua trinh phan huy ky khi cac chét hitu co 14 qua trinh sinh héa phirc tap tao ra
hang tram san pham trung gian va phan ng trung gian. Tuy nhién, phuong trinh
phan {mg sinh héa trong diéu kién ky khi c6 thé biéu dién don gian nhu sau:
Vi sinh vat
Chathftuco ="~ = ="~ >  CH4 +CO2 + H2 + NH3 + H2S + té
bao mai
Mot cach tong quat, qué trinh phan hay ki khi xay ra theo bén giai doan:
- Giai doan 1: Thuy phan, cit mach cac hop chat cao phan tir
- Giai doan 2: Acid hoa
- Giai doan 3: Acetate hoa
- Giai doan 4: Methane hoéa
Céc chat thai hitu co chta cac chat hitu co cao phan tir nhu proteins, chét béo,
cacrbohydrates, lignin...trong giai doan thily phan, s& duoc cit mach tao thanh
nhimg phan tir don gian, d& phan hiy hon. Cac phan ung thiy phan s& chuyén
hoa protein thanh amino acids, carbohydrate thanh duong don va chit béo thanh
acid béo. Trong giai doan acid héa, cac chat hitu co don gian lai duoc chuyén
hoa thanh acetic acid, H, va CO,. Céc acid béo d& bay hoi chi yéu 1a acetic acid,
propionic acid va lactic acid. Bén canh do, CO, va H,, methanol, cac rugu don
gian khac ciing dugc hinh thanh trong qua trinh cat mach carbohydrat. Vi sinh

vat chuyén héa methane chi co thé phan hiy mot s6 loai co chit nhit dinh nhu
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CO,, H,, formate, acetate, methanol, methylamines va CO. Cac phuong phap
phan rng xay ra nhu sau:

4H, + CO,= CH, + 2H,0

4HCOOH + CH, =3C0, +2H,0

CH,COOH =CH, +CO,

4CH,OH =3CH, + CO, +2H,0

4(CH,);N + H,0 = 9CH, + 3CO, + 6H,0 + 4NH,

Tuy theo trang thai ctia bun, ¢ thé chia qua trinh xtt 1y ky khi thanh:

- Qua trinh xtr ly ky khi véi vi sinh vét sinh trudng dang lo ling nhu qua
trinh tiép xtic ky khi (Anaerobic Contact Process), qua trinh xir 1y bang
16p bun ky khi véi dong nudce di tir dudi 1én (Upflow Anaerobic Sludge
Blanker — UASB)

- Qua trinh xtr ly ly khi véi vi sinh vat sinh truong dang dinh bam nhu qua
trinh loc ky khi (Anaerobic Filter Process).

2.3.2. Phwong phap hiéu khi

Str dung nhém vi sinh vat hiéu khi, qua trinh xir Iy dién ra trong diéu kién
cung cap oxy lién tuc. Qua trinh xt Iy nudc thai bang phuong phap sinh hoc
hiéu khi gom 3 giai doan:

+ Oxy hoé céc chat hitu co:

Enzym

cHO,+0, —— CO,+H,0+AH
+ Tong hop té bao méi:
CyH,0,+ 0, + NH; =™ Té bao vi khuan (CsH,O,N) + CO, + H,0 - AH
+ Phan huy ndi bao:
CsH70:N + 0, &3 5CO, + H,0 + NH; + AH
Céc qua trinh xu 1y sinh hoc bang phuong phap hiéu khi ¢6 thé xay ra &
diéu kién tu nhién hodc nhan tao. Trong cac cong trinh xir Iy nhan tao, nguoi ta

tao diéu kién t61 uvu cho qua trinh oxy hod sinh hoa nén qua trinh xtr 1y ¢6 toc do
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Va hiéu suit cao hon rat nhiéu. Tuy theo trang thai tdn tai cua vi sinh vat, qua
trinh xir 1y sinh hoc hiéu khi c6 thé chia thanh:

- Xt 1y sinh hoc hiéu khi véi vi sinh vat sinh truéng dang lo limg chil yéu
dugc st dung dé khir chat hitu co chia carbon nhu qué trinh bun hoat
tinh, hd 1am thoang, bé phan ung hoat dong gian doan, qua trinh 1én men
phan huy hiéu khi. Trong s6 cic qué trinh nay, qua trinh bun hoat tinh 13
qua trinh phd bién nhat.

- Xt Iy sinh hoc hiéu khi véi vi sinh vat sinh truéng dang dinh bam nhu
qua trinh bun hoat tinh dinh bam, bé loc nho giot, bé loc cao tai, dia sinh

hoc, bé phan ng nitrate vdi mang cd dinh.

>

< Bé Aeroten

Bé Aeroten la cong trinh bé tdng cot thép hoic bang sat thép, hinh khoi
chir nhat hodc hinh tron. Nuéc thai chay qua suét chiéu dai bé va duoc suc khi,
khuay d4o nham ting cuong oxy hoa tan trong nudc, thuc ddy qua trinh phan
huy chat hiru co caa vi sinh vat hiéu khi. Qué trinh phan huy céc chat hiru co
xay ra trong bé Aeroten bao gém ba giai doan

Giai doan mét: thirc an dinh dudng trong nudc rat phong phu, lugng sinh Khoi

trong thoi gian nay lai it. Sau khi thich nghi véi moéi truong, vi sinh vat sinh
tredng rat nhanh va manh theo cap sé nhan, vi vay luong oxy tiéu thu ting dan

Giai doan hai: sinh vat phat trién 6n dinh, téc d6 tiéu thu oxy ciing gan nhu it

thay d6i chinh & giai doan nady chét hitu co bi phan huy nhiéu nhat

Giai doan ba: Sau mét thoi gian kha dai, téc d6 oxy hoa cam ching, c6 chiéu

huéng giam lai thay toc do tiéu thu oxy ting 1én. Pay 1a giai doan nitrat hoa
mudi amon.
% Bé loc sinh hoc
La cong trinh duoc thiét ké nham muc dich phan hay cac chat hitu co co
trong nudc thai nho qua trinh oxy hoa dién ra trén bé mat vat liéu tiép xuc.
Trong bé chua day vat liéu tiép xdc, 1a gid thé cho vi sinh vat sbng bam. C6 2

dang:
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- Bé loc sinh hoc nho giot: La bé loc sinh hoc ¢6 16p vat liéu loc khong
ngap nudc. Gia tri BOD cua nudc thai sau khi lam sach dat toi 10 +
15mg/I. Vé6i luu lwong nuéc thai khong qua 1000 m*/ngay.

- Bé loc sinh hoc cao tai: Lop vat lidu loc dat ngap trong nuéc. Tai trong
nuée thai t6il0 + 30m*/m?ngd tuc 1a gdp 10 + 30 lan & bé loc sinh hoc
nho giot.

% Pia quay sinh hoc RBC ( Rotating biological contactors)

RBC gom mot loai dia tron xép lién nhau bang polystyren hay PVC.
Nhimng dia nay duoc nhing chim trong nudc thai va quay tur tir. Trong khi van
hanh, sinh vat ting truong s& bam dinh vao bé mit dia va hinh thanh mot 16p
mang nhay trén toan bo bé mat uét cua dia.

Pia quay lam cho sinh khéi ludn tiép xic véi chat hitu co trong nudc thai
va khong khi dé hap thyu oxy, dong thoi tao sy trao d6i oxy va duy tri sinh khoi
trong diéu kién hiéu khi.

< Bé sinh hoc theo mé SBR ( Sequence Batch Reactor)

SBR 1a mot bé dang cua bé Aeroten. Khi xay dung bé SBR nudc thai chi
can di qua song chan réc, bé ling cat va tdch dau md néu can, rdi nap thang vao
bé. Uu diém la khir duoc cac hop chat Nito, photpho khi van hanh dung quy
trinh hiéu khi, thiéu khi va yém khi.

Bé SBR hoat dong theo 5 pha:

1. Phalam day (fill): Thoi gian bom nudc vao bé kéo dai tir 1 — 3 gio. Dong
nuéc thai duoc dua vao bé trong subt thoi gian dién ra pha lam day. Trong bé
phan ung hoat dong theo mé néi tiép nhau, tiy thuoc vao muc tiéu xir Iy, ham
lugng BOD dau vao, qua trinh 1am day cd thé thay d6i linh hoat: Lam day —
tinh, 1am day — hoa tron, lam day suc khi.

2. Pha phan tng, théi khi (React): Tao phan tng sinh hda gitra nuéc thai va
bun hoat tinh bang suc khi hay 1am thoang bé mit dé cung cip oxy vao nudc va
khuay tron déu hdn hop. Thoi gian lam thoang phu thudc vao chat luong nuéc

thai, thuong khoang 2 gio. Trong pha phan wng, qua trinh nitrat hda cé thé thuc
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hién, chuyén nito tir dang N-NH; sang N-NO,” va nhanh chéng chuyén sang
dang N-NOs".

3. Pha lang (settle): Lang trong nudc. Qué trinh dién ra trong méi truong
tinh, hiéu qua thuy luc cua bé dat 100%. Thoi gian ling trong va c¢6 dic bun
thuong két thic sém hon 2 gio.

4. Pha rat nuwdc (draw): Khoang 0.5 gio.

5. Pha cho: Cho doi dé nap mé méi, thoi gian chd phu thudc vao thoi gian
van hanh 4 quy trinh trén va sé luong bé, thi tu nap nudc ngudn vao bé.

Xa bun du 1a mot giai doan quan trong khong thudc 5 giai doan co ban
trén, nhung né cling 4nh huong Ion dén nang suat cua hé. Luong va tan xuét xa
bun duoc xac dinh boi nang suat yéu cau, ciing gidng nhu hé hoat dong lién tuc
thong thuong. Trong hé hoat dong gian doan, viéc xa thuong duogc thuc hién &
giai doan lang hoic giai doan thao nudc trong. Pic diém duy nhét 12 & bé SBR
khong can tuan hoan bun hoat héa. Hai qué trinh 1am thoang va ling déu dién ra
& ngay trong mot bé, cho nén khdng c6 su mat mat bun hoat tinh & giai doan

phan ung va khéng phai tuan hoan bun hoat tinh dé giir ndng do.
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CHUONG 3: PE XUAT LUA CHON CONG NGHE XU LY NUOC THAI
SAN XUAT GIAY
3.1. Piéu kién thiét ké
Nha may san xuat gidy sir dung nguyén liéu: bot gidy va gidy vun
San pham: gidy cuon
Nudéc thai phat sinh (m*ngay): 300 m®/ngay (chu yéu tir cong doan xeo gidy va
chuan bj bot giy)
3.2. Cac thong so thiét ké va yéu cau xir ly
3.2.1. Pac tinh nwdc thai
Trong qué trinh tinh toan thiét ké, dé tai lua chon nha mdy san xuét gidy
v6i cac thong sb 6 nhiém dic trung, ndm trong khoang giao dong chung ctia cac
co sO san xuat gidy.

Bang 3.1 Cac thong s6 diic trung clia nha may gidy

QCVN
Thong so Pau vao 12: 2008/BTNMT (loai B)
pH 6-9 55-9
BODs téng (mg/l) 1000 50
COD (mg/l) 2000 200
SS (mg/l) 850 100
Po mau (Pt — Co) 350 100

Nudc thai bi 6 nhiém chu yéu bai cac thanh phan gy 6 nhiém hitu co ¢6
kha ning xur Iy sinh hoc cao, dong thoi c¢6 ham luong chat ran lo ling va gia tri
d6 mau rat cao so véi tiéu chuan cho phép. Do d6, cong nghé xt 1y thich hop
can duoc ap dung 1a két hop céc cong doan xit 1y sinh hoc va xtr Iy hoa ly.

3.2.2. Yéu cau xir ly

Phuong 4n cong nghé xir Iy nude thai dam bao cac yéu cau co ban sau

X ly hoan toan cac chit 6 nhiém va mutc d6 lam sach dat yéu cau thai nude vao
ngudn tiép nhéan theo quy dinh hién hanh (theo QCVN 12:2008/BTNMT - cot
B).
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Cong nghé cho hiéu suét 1am sach cao, ¢6 kha ning kiém soat trudc nhimg bién
dong vé luu luong va nong do chat ban cta nude thai.

Céc bién phap trong phuong an dé xuét c6 chi phi dau tu xay ldp va van hanh &
muc do hop ly.

3.3. Cac phwong an cong nghé dé xuat xir Iy nwée thai san xuit gidy

3.3.1. Phwong an dwoc dé xuit

Qua phan tich co s& lua chon cong nghé xir ly, ta c¢6 thé dua ra 2 phuong 4n ap
dung dé xur ly nudc thai cho nha may gidy nhu sau:

Phuong an 1: Str dung cong trinh xir 1y sinh hoc hiéu khi 12 bé Aerotank

Phuong an 2: Str dung cong trinh xi 1y sinh hoc hiéu khi 12 bé loc sinh hoc
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Hinh 3.1: So' d6 cong nghé theo phwong dn 1

Nudc thai san xuét

Song chin

v

H4 thu

A

Bé diéu hoa

A

Nudc ép bun tuan hoan

BUin tuan hoan

¢ ——————— e e e e == =

¢ === == - — - -

‘.< Bé chtra bun

v

............................................................... »
v
Thu hoi bot — Bé Ién_q 1
) i \ 4
Hoéa chat keoty i
(PAC) iy > Bé tron
v
Bé’ phan tng >§oéy
ket hop véi lang
dtng
May thotkni - . » Bé Aerotank
A 4
Bé lang 2
\ 4
Khtr trun
Clo — g

Bé nén bun

A 4

v

Nudc sau xur ly

May ép bun

> : Buong nudc thai
—_ : Buong bun thai
............ » : Buong Cép khi
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Hinh 3.2: So' d6 cong nghé theo phwong dn 2

Nudc thai san xuat

Thu hoi bot —— |

A\ 4

Song chan

A

H4 thu

A 4

Bé diéu hoa

4

\4

Nudc ép bun tuan hoan

Bé lang 1
, y
Hoa chat keo tu ]
(PAC) i » Bé tron
A 4
Bé, phan (g xody
ket hop voi lang
dung

A 4

May thoi khi & .. »  Béloc sinh hoc

v

¢ ———————— e e e e e ===

- ————=— === === ===

Bé ling 2

T *( Bé chtra bun

\ 4

v

Clo —

Ghi cha :
— : Puong nudc thai
——  :Duong bun thai

............ » : Bu(‘)'ng Cﬁp khi

Khir tring

Bé€ nén bun

A 4

v

Nudc sau xu ly

May ép bun

I
v

Banh bun, Pua di xur
ly theo quy dinh
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3.3.2. So sanh hai phwong an

Hiéu qua xtr ly cua bé Aerotank va bé Loc sinh hoc gadn nhu nhau nén can c6

nhiing so sanh & nhiéu khia canh khéac dé chon dugc phuong an tot nhat.

Bang 3.2 So sanh giira bé Aerotank va bé loc sinh hoc

Uu nhugce diém caa hai phwong an

Phwong an 1: Aertoten

Phwong an 2: Loc sinh hoc

Uu diém

- Cong suét cao

- Cau tao don gian

- D& dang xay dung va van
hanh

- Dién tich st dung nho hon

- Tai trong chat & nhiém thay
do6i & giGi han rong trong ngay

- [t tiéu thu nang luong

Nhwoc diém

- Chi phi van hanh dac biét
chi phi cho nang lugng suc
khi tuong dbi cao, khéng co
kha ning thu héi nang luong
- Khéng chiu dugc nhiing
thay d6i dot ngot veé tai trong

htru co.

- Toén vt lidu loc do do gia
thanh van hanh va quan ly cao

- Khéng khi ra khoi bé loc
thuong ¢ mui hoéi thdi xung
quanh bé loc c6 nhiéu rudi
mudi

- Hiéu suat qua trinh phu thudc

vao nhiét d6 khong khi

Qua so sanh hai phuong an ta thdy bé Aerotank c6 nhiéu wu diém hon bé

Biophin do d6 ta Iira chon phuong 4n 1 cho hé théng xtr 1y nudc thai dé thiét ké.

3.3.3. Thuyét minh so d0 cong nghé sir Iy da lwa chon

Nudc thai tir cong doan san xuét, dugc chay qua song chin rac, song chin

rac ¢6 nhiém vu gitr lai cac tap chét thd nhu giéy, vun, soi,... co kich thudc 16n.
Nudc duge dua sang hd thu sau d6 nuéc bom dén bé diéu hoa. Tai bé diéu hoa
c6 qua trinh khudy tron va cdp khi dé nude duge diéu hoa ca vé luu luong va
noéng do. Sau d6 nude duoc bom sang bé ling 1. O day ta thu hoi bot con mot
phan bun duoc dua sang bé chira bun. Nudc thai di vao tir phia trén cin s& bj

lang xudng dudi réi dugc thao ra ngoai qua ong dat & day bé.
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Khoa luan tét nghiép

Tiép theo nudc duge dua qua bé tron, nude duge dua tir dudi 1én tao nén
dong chay réi 1am cho nude trén déu voi dung dich chat phan tng va duoc dua
sang bé phan tmg xody két hop véi bé lang dimg. Tai bé phan tmg s& hoan thanh
ndt qua trinh keo tu, tao diéu kién thuén loi cho qua trinh tiép xtc va két dinh
gfta cac hat keo vdi céan ban. Sau dé nudc duoc dua sang bé aerotank, tai day
dién ra qua qué trinh sinh hoc hiéu khi duoc duy tri nho khéng khi cip tir cac
may thoi khi. Céc vi sinh vt s& phan hily cac chat hitu co con lai trong nude thai
thanh cac chét vo co & dang don gian nhu CO,, H,0, hiéu qua xt Iy BOD ciia bé
aerotank dat tir 90 - 95%.

Tir bé aerotank nuéc thai duge dua sang bé ling 2, tai ddy dién ra qua
trinh phén tach gitta nudc va bun hoat tinh, bun s& duoc ling xubng day, nudce
duoc dua sang bé khir tring. Tai bé khir tring, nude thai duoc khir tring sau d6
duoc dua ra ngué)n thai. Mot phﬁn bun hoat tinh & bé léng 2 dugc bom tuan hoan
vé bé aerotank nham duy tri ham luong vi sinh vat trong bé. Luong bun con lai
duoc dua sang bé chita bun rdi chuyén qua mdy ép bun thanh cic banh bun ,

banh bun s€ dugc dua di xur ly theo quy dinh.
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CHUONG 4: TINH TOAN THIET KE HE THONG XU LY NUOC THAI
NHA MAY SAN XUAT GIAY - CONG SUAT 300 M¥NGAY PEM

4.1. Tinh luu lwgng nwée thai

Xéc dinh cac luu lugng tinh todn: nha may san xuét 3ca/ngay

Luu lugng trung binh ngay dém: Q= 300 m*/ngay

Luu lwgng trung binh gid: Qun= 12,5 m*/h

Luu luong trung binh gidy: Qus- 3,47.10° m¥/s

Tra bang 2 (Diéu 4.12 TCVN 7957-2008) Qtb-s= 3,47 (I/s) twong tng KO max

=2,5; Ko min =0,38

- Luu luong gio 16n nhat tinh theo cong thirc:

Qmax-h = Komax.Qtb-h=2,5.12,5= 31,25 ( m*h)

- Luu luong gidy 16n nhat tinh theo cong thic:

Qmax-s= KOmax -Qtb-s=2,5 . 3,47.10° =8,675.10"° ( m*/s)

- Luu luong gidy nho nhat tinh theo cong thic: Qmin-s = KO min . Qtb-s =

0,38 .3,47.10° =1,3186.10"% (m®/s)

4.2. Tinh toan cac cong trinh

4.2.1. Song chin rac [2,3,4,7,8]

Chon loai song chin c6 kinh thude khe hé b=0,016m

Song chin rac lam giam tiét dién dong chay nén phai md rong vé hai phia cua

song chan rac mot goc 20° dé tranh hién tuong chay rbi

Chon thanh chan c6 bé rong 8 mm

. S6 khe ho clia song chan rac

. Qmax X K 8,675 X 1073 X 1,05
vXhXb 0,6 x0,1x0,016

Chon n =10 khe

Trong do:

= 9,49 (khe)[7]

- Q: Luu lugng gidy 16n nhat (m*/s)

- v: Tc d6 nudc chay qua song chin rac (0,4 + 0,8m/s), chon v = 0,6 (m/s)
- b: Khoang cach gitta cac khe hd b = 16 + 25 mm, chon b = 16 mm =
0,016 (m)
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Khoa luan tét nghiép

- h: Chiéu sau ngdp nudc cua song chin rac, h=0,1 m
- k: Hé sd tinh dén hién tuong thu hep dong chay, k = 1,05
Chiéu rdng song chin rac:
B=Sx(n-1)+(bxn)=0,008 x (10-1)+(0.016 x 10)=0,232 (m) [7]
Chon B;=0.3m
trong d6 S 14 bé day cua song chian chon S = 0,008

o Ton that 4p luc cia song chan rac:

v?%mx
he = § X 52X Ky [7)

Trong do:

- Vimax . VAN tde chuyén dong cua nudce thai trude song chin rac ung voi
luu luong 16n nhat,vye= 0,6 m/s

- Ki: Hé s6 tinh dén sy ting ton that ap luc do rac bam & song chan rac,
K;=2+3. Chon K;=3

- £: hé sb tro luc cuc bd, duge xac dinh theo cong thuc:

0,008\ /3
) % sin 60° = 0,832

f—ﬂx(K)L}/BXSina—ZALZX(
B b - 0,016
=> Tbon that 4p luc clia song chin

2 0 62

hy = & X 2P o k= 0,83 X —— x 3 = 0,05 (m)
s 29 1= 2 X 9,81 ’

Trong do:

- hs: Ton that ap luc (m)

- w: Chiéu rong 16n nhét cta thanh chan (m)

- g: Gia téc trong trudng (m/s°)

- B: Hé sé phu thudc vao hinh dang thanh chan, B = 2,42

- o Goc nghiéng cua thanh chin so voi thanh ngang

o Chiéu dai phan mé rong trude song chin rac:

_ B;—B, 03-02
2Xtang 2 Xtan20°

Chon L; = 0,2 (m)

Trong do:
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Khoa luan tét nghiép

- B: Chiéu rong cua song chin
- By Chiéu rong muong din, chon B= 0,2 (m)
- ®: goc nghiéng chd mé rong, ¢ = 20°
. Chiéu dai phan mo rong sau song chan
L,=L4/2=0,1 (m) [7]
Chiéu dai xdy dung cia muong dit song chan rac
L=L;+ L,+Ls=0,2+0,1+1,5=1,8 (m) [7]
L, 14 chiéu dai phidn mwong dit song chan rac chon L= 1,5 (m)
. Chiéu sau xay dung muong chin rac

H= h+ h, +h.= 0,1+ 0,05+0,5= 0,65 (m) [7]

Chon H = 0,7 (m)
Trong d6 : h: chiéu sdu ngap nudc ciia son chin
h. 1a khoang cach gitra mat san song chin rac va muc nudc cao nhat, chon h,=
0,5m
Chiéu dai mdi thanh:

H 0,7

L, = — = 0,8
" sina sin60° (m)

Véi: song chin rac dit nghiéng so voi mat phang nam ngang mot goc a = 60°

Bang 4.1 Tom tit cac thong so thiét ké mwong va song chian

STT Thong sb Kihiéu S0 lwong Pon vi
1 Chiéu dai muong L 1,8 m
2 | Chiéu rong muong Bs 0,3 m
3 Chiéu sdu muong H 0,7 m
4 S6 thanh chan - 9 Thanh
5 S6 khe n 10 Khe
6 Kich thuéc khe b 16 mm
7 Bé rong thanh S 8 mm
8 Chiéu dai thanh L 80 Mm
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Khoa luan tét nghiép

«— 0,3

;< 1.8

i 4

Hinh 4.1. H¢ thong song chiin rdc
4.2.2.H6 thu [2,3,4,7,8]
Chon thoi gian luu nudce 1a 30 phat
Chon chiéu cao 16p nudc 1a 2 (m)
Chiéu cao bao v¢ 12 0,5 m
Luu luong nuée 1a 300 m*/ngay

o Thé tich ctia hd thu duoc tinh theo cong thic:

= X = = 2 3
V,=0Qxt A% 60 6,25 (m>)
o Tiét dién cua hé thu :
V, 6,25
= —= =2 2
n =23 ,5 (m*)

Chon chiéu rong hd thu 1a B=1,2 m, chiéu dai 1a L=1,8 m
Thé tich thuc cia hd thu: V=B xLxh=15x%x2x25=75m?
+ Cong suat bom nuéc thai:

_QuXxHxpxg 347x1073x8x 1000 x 9,81
~1000x7n 1000 x 0,8

= 0,34 (KW) [1]
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Trong do:

Khoa luan tét nghiép

g: Gia tdc trong truong (m/s?)

n: hiéu suét cua bom, chonn = 0,8

p: khéi lwong riéng cua nuée, p= 1000 kg/m®
Cot ap cua bom H= 8-10m H,0. chon H=8 mH,0
Bang 4.2 TOm tat cac thong sé thiét ké hé thu

STT Thong so Ki hiéu Kich thuwéc| Don vi
1 Chiéu rong hé thu B 1,5 m
2 Chiéu cao hé thu h 2,5 m
3 Chiéu dai hé thu L 2 m
4 Thoti gian luu nuéc t 0,5 h

R

Duong dan nuoc vao

7
-
%

7
7

NN

\

%

_I.
|
|
|
|
|

Bom chim _L
IV

il

Ong dan nuoc ra

Y
)

Hinh 4.2. Mt cit hé thu

Sinh vién: Chu Viét Thuan- MT1401

Page 33



4.2.3. Bé diéu hoa [2,3,4,7,9]

e  Thétich bé diéu hoa

Vgn= Qpn X t=125x4 =50 m®

Trong do:

- t: Thoi gian luu nuée & bé diéu hoa, chon t = 4h

- Qubh: luru Iwrgng trung binh tinh theo gio

Chon chiéu cao lam viéc cua bé diéu hoa: h = 2m

Chiéu cao bao vé cua bé h,, =0,5m

Chiéucaocuabé: H=h+h, =2+05=25m

Chiéu dai bé L = 7m

Chiéu rong bé B = 3m

Thé tich thuc bé didu hda: V=L xBxh=7x3x25=525m?

e  Luu luwong khi can cung cap cho bé diéu hoa:

L i = Qo X @ = 12,5 x 3,47 = 43,375 m*/h

Trong do6 :

a : luu lwong khi cung cip cho bé diéu hoa trong 1 gid, a = 3,74 m*h (Theo
W.Wesley Eckenfelder, Industrial Water Pollution Control, 1989)

khi dugc cung cap bang hé thong PVC, vén tdc khi trong éng 10 + 15 m/s chon

Véne = 10 m/s

. Pudng kinh 6ng din khi chinh vao bé diéu hoa:

D - 4X Lgpi 4 x 43,375 — 0,04 (m) [10]
¢~ |mxvx3600 |Tx10x3600 "

Tra theo catalogue 6ng nhuya ta chon loai dng PVC ® = 40 mm
Chiéu dai 6ng dan khi chinh bang chiéu rong bé (3m). Khi tir éng chinh dugc
phan phdi theo 3 dng nhanh c6 duc 16 doc theo chiéu dai bé (7m)

o Luu luong khi trong dng nhanh:
Lini 43,375 m3
dnn = 3 = 3 = 14,46 T [10]

o Puong kinh 6ng nhanh dan khi:
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Khoa luan tét nghiép

b | 4xam | 4x1446 0,02 (m)[10]
nh T X p %3600  L|7mx10x3600 oWt

tra theo catalogue 6ng nhua , ta chon loai 6ng PVC ® =20 mm

. Luu lugng khi qua mot 10:
T X d? 7 X 0,0042 m3
q =v; X =10 X ——— x 3600 = 0,452 { — | [10]
4 4 h
Trong do6 :

- ve: Van toc qua 16 bang 5-20 m/s, chon v, =10 m/s

- d.: Puong kinh cac 16 2 — 5 mm, chon d;= 4 mm = 0,004 m

. S6 16 trén mdi 6ng nhanh:
Gun 14,46 s
N = = =32 (lo) [10
7, 0,452 (12) [10]
e  S615trén 1 m dai 6ng;
- Y22 e (13/m)
n=r=—=4% o/m

Chon n =5 15/m dng

o Tinh toan may thoi khi:

ap luc can thiét ciia may thoi khi: Hn=h;+h=04+2=24m

Trong do:

h;: ton that trong hé thdng éng van chuyén thuong < 0,4m, chon h;= 0,4 m
h: d§ sau ngap nudc cua éng, chon h=2m

Ap luc may thoi khi theo Atmotphe:

Hn _ 24 = 0,24 (atm) [3]
1012 - 1012~ V24 (atm)
Ning suat yéu cau:

Lii= 43,375 m*/h = 0,012 m®/s

p:

o Cong suit may nén khi:
_ GXRXTy [P\ s
mT297xnxe (P_1> 3]
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0,0156 x 8,314 x 298 1,24 %283
_ —) — 1| = 0,412 (kw)

= X
b 29,7 x 0,283 x 0,7 [( 1

Trong do:

- Pnn: cong sudt yéu cau ctia may nén khi

- G: trong lugng cua dong khi

- G = Luni X pni = 0,012 x 1,3 = 0,0156 kg/s

- R: 12 hang s6 khi R= 8,314 KJ/K.mol°K

- T.: Nhiét d6 cua khong khi ddu vao T, = 273 + 25 = 298 °K
- P.: 4p suat ctia khong khi dau vao P;= latm

- P,: 4p suét ctia khong khi dau ra P, = P, + 1 = 1,24 atm

=~ -0283
=g

(K = 1,395 ddi véi khong khi)

e: hiéu suat cua may tr 0,7- 0,8, chon e = 0,7
. Tinh toan dng va bom din nudc thai:
Van téc chay trong éng 1a v =1,5 m/s

+  Puong kinh dng dan nudc thai:

b 4><Q{‘b_ 4x12,5 — 005
= ixv ~ |314x15x3600  20°(m)

Chon D theo catalog @ =50 mm

+  COng suat bom nudce thai:

_QuXHXpxg 3,47x107x 10X 1000 x 9,81
~ 1000xn 1000 x 0,8

= 0,42 (KW) [1]

- Trong do:

g: Gia tbc trong truong (m/s?)

n: hiéu suit cia bom, chonn = 0,8

p: khéi lwong riéng cua nuéc, p= 1000 kg/m3

Cot ap cua bom H= 8-10m H,0. chon H= 10 mH,0
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Khoa luan tét nghiép

Bang 4.3 Tom tit cac théng sé thiét ké bé diéu hoa

STT Tén théng sb Kihiéu | Ponvi | Giatri
1 Thoi gian Iuu nuée t gio 4
2 q Chiéu rong B 3

Kich thudéc bé .
3 N Chiéu dai L 7
dicu hoa ‘

4 Chiéu cao H 2,5
5 S6 dng nhanh phan phéi khi n éng 3
6 Puong kinh éng dan khi chinh D mm 40
7 Puong kinh dng dan khi nhanh Din mm 20
8 Puong kinh éng dan nuéc thai D mm 50
9 Puaong khi 16 khi d, mm 4
10 S6 16 trén mdi 6ng nhanh n 16 32
11 Cong suat may thoi khi Pr KW 0,412

Ham luong c4c chat ban con lai sau khi qua bé diéu hoa giam 5%:
SS =850 x 95% = 807,5 mg/I
BODs = 1000 x 95% = 950 mg/I

BOM KHI NEN

77 %
1) L 7
A" = 4 -
. L) &’4
ONG N}HUA‘ DAN /
NUGC VAO / ) i ONG NHUA DAN
% / NUGC RA
A 7
z g
. M o I D% 74
PLLL T T TRT L LT LG E L PG IR 7
7000

Hinh 4.3. Mt cit bé diéu hoa
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Khoa luan tét nghiép

ONG DAN

NUGCVAO '\
=

ONG DAN

! NUGC RA
B =]

ONG DAN KHI

Hinh 4.4. Mt bang bé diéu hoa

4.2.4.Bé ling 1 [2,3,4,7,9]
Chon bé ling dtng hinh tron
Chiéu cao ving lang h; = 3 m ( bang 4-4, tinh toan thiét ké cac cong trinh xir ly
nudc thai — Trinh Xuén Lai)
Tai trong bé mit U, = 40 (m*/m®. ngay)
. Dién tich bé mat can thiét cua bé lang:

Q0 300

e  DPuong kinh bé ling:

4Xf 4x7,5
D = = = 3,09 (m)
T T

Puong kinh 6ng trung tam : d; =20%D = 0,2 x 3,09 = 0,62 m
Chiéu cao ng trung tam: h =d, x h; = 0,62 x 3= 1,86 m

. Tinh lai dién tich bé mat can thiét caa bé lang:

_T[XDZ_T[X3,092

— 2
. Xéc dinh lai tai trong bé mat caa bé theo Qtb-h
_lebx24_12,5><24_40 m3
°~ f 75 (mz.ngéy)

Gié tri nay nam trong khoang cho phép [3]
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Khoa luan tét nghiép

. Xéc dinh lai tai trong bé mat cua bé theo Qmax-h

_ Qharx24 _3125x24_ o m?
B f - 75 m2.ngay

U, )

Gia tri nay nam trong khoang cho phép ( bang 4-3 gido trinh tinh toan thiét ké
cac cong trinh xur ly nude thai — Trinh Xuan Lai)
Bé lang c6 dang hinh tru déc 10%, hé thu gom bun dit & chinh giita hinh bé va
c6 thé tich nho duong kinh 1ay bang 20% duong kinh bé
e Chiéu cao phan chop day bé:
h, =D x 0,1 =3,09x0,1=0,31(m)
Chonh,=0,3m
Chiéu cao duy trix trén mit thoang hg= 0,3 m
Chiéu cao tong cong caa bé Hy = h, +h ¢ =3+ 0,3=3,3m
e Thétich phan cong tac cua bé:
v =7‘[><dth =7r><3,092
¢ 4 t 4
e Thé tich tong cong cua bé:

x 3 = 22,5 (m)

X d? X 3,092
4
Thoi gian luu nude trong bé lang:
V, 24,75

t=——= x 24 = 1.98 (gio

Van toc gidi han trong vang lang:

8k(p — 1)gd‘°’5 ~
- _

= 0,07 (=
= 007 (D)

x 3,3 = 24,75 (m®)

8 x 0,06 x (1,25—1) x 9,81 x 1074 |*°

0,025

Uh=

Trong do:
- k; hang sb phu thudc vao tinh chét can, chon k= 0,06
- p: ty trong hat, chon p =1,25

- G: gia tbc trong truong
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Khoa luan tét nghiép

- d: duong kinh twong duwong cua hat, chond = 10* m
- f: hé s6 ma sat phu thudc dac tinh bé mat cua hat, chon f = 0,025
(theo tinh toan thiét ké cac cong trinh xir ly nude thai — Trinh Xuén Lai)
e Vantdc nude chay trong ving ling tng véi Qmax-h
_ Qhax 4% 3125
F T X 3,092 X 3600
Tathdy rang v < vy, diéu kién dit ra dé kiém tra thoa man

m
= 1,16 X 107°(-)

mang thu nudc sau lang dugc bo tri sat thanh ngoai bé va dm theo chu vi bé,
mang rang cua duoc gan chat vao thanh trong bé ling nham diéu chinh luong
nudc tran qua dé vao mang thu .
J Tong chiéu dai mang ring cua:

L=nxD,;=mx309=0971(m)

) Tai trong thuy luc cia mang thu:

U = 2230 _ 509 (-
LT 971 T \m.ngay
) Xéc dinh hiéu qua khir BOBs va SS

t

R=——
a+bXxt

3]

Trong do:
- t: thoi gian Iuu nuéc, t = 1,98 h
- a,b: cac hang sé thuc nghiém
Khir BODs: a =0,018 ; b =0,02
Khir can lo lttng SS: a =0,0075 ; b =0,014

1,98
R = — 4_ 0
BODS ™ 018 + 0,02 x 1,98 34,38 (%)
1,98
RSS = 56,22 (%)

~ 10,0075 + 0,014 x 1,98
. Luong bun khé sinh ra mdi ngay: G = Ry x SSx Q
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_2622 a7 s(mg) x 10~ (kg) 300 () x 1000( : )
~ 100 SN mg ngay m3
k
= 136,2 (—o)
ngay

Ham luong con lai:

m
BODs = 950 x (100 — 34,38)% = 623,39 (Tg)

m
SS = 807,5 X (100 — 56,22)% = 353,52 (Tg)

Thé tich ban sinh ra mdi ngay:

G_1362_  m
PT7c™ 80 7 (ngéy)
Trong do:

- G: ham luong bun sinh ra mdi ngay
- C: ham lugng chat ran trong bun nam trong khoang 40-120 g/l = 40-120
kg/m®
L4y trung binh C = 80 kg/m®
Bang 4.4 Tém tit cac thong sb thiét ké bé lang 1

Thong so Ki hi¢u Kich thwérc Pon vi
Chiéu cao bé H 3,3 m
Puong kinh cua bé D 3,09 m
Thoi gian luu nudc trong bé T 1,98 Gio
Chiéu cao 6ng trung tim dy 1,86 m
Puong kinh 6ng trung tim H 0,62 m
Thé tich bun sinh ra mdi ngay Vi 1,7 m°/ngay
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NGAN THU BOT NOI

ONG DAN

TAM RANG CUA

e NUGC RA
- = | 2000 H
ONG DAN = |
NUGC VAO 7
= == ZEZEE_lL E VACH NGAN
|
| g:ﬁ TRUNG
L |
ONG DAN |
|
|
|
%‘ l = /4
70 78 A A T,

Hinh 4.5. Mt cit bé ling 1

4.2.5. Bé tron [2,3,4,7,9]
Chon thoi gian luu nudc: tir 90 — 120°s, chont =90 s
Thé tich bé tron:

V=0xt=347x 1073 x 90 = 0,31 (m?)
Chon chiéu cao 16p nuéc trong bé tron lahy = 1,2 m
Chon chiéu cao bao vé 1a h,, = 0,3 m
Chiéu cao tong cong caabé laH =hy+ hyp,=1,2+0,3=1,5m
Chon bé trén hinh vudng vai dién tich:

V031
=—=,—= 3
F =15 0,21 (m>)

Chiéu dai mdi canh 12 0,5 m

Vay thé tich thuc cua bé V = L x B x H=0,5%0.5x1,5 = 0,38 m®

Tinh toan thiét bi khudy tron

Chon canh khuay turbine 1am bang thép khong gi, 4 canh nghiéng goc 45°
Pudng kinh canh khudy:

11
D==B=-=x05=0,2
5B =2x05=025(m)

Canh khuay dit cach day: h=0,25 m
Ning luong cho canh khuay hoat dong:
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p=G:xuxV=700%x0,001x0,31=152(W) =0,152(kW)[4]
- G: Gradiant van téc, G = 700 S-1(Cap nuéc 2, Trinh Xuan Lai)

- w: Do nhé cia nude & 20°, p = 0,001 N.s/m?.
- V: Thé tich bé

Cong suit cua may:

D 0,152

n 0,8

= 6,75 (W) = 0,19 (kW)[4]

Trong d6: n & cdng suat hiru ich caa may, chon n = 80%
Liéu luong phén dung trong 1 ngay

kg
ngay

M=axQ=90x10"3x300 =27 (——)

Trong do:

- a Liéu luong phén PAC dy tinh cho vao nudc.( Puge xac dinh theo

TCXD 33- 2006, chon a = 90 g/m®)
- Q: Luu lugng nudc trung binh gio
Bang 4.5 Tom tat thong sé thiét ké bé tron

STT Thong sb Ki hi¢u Don vi Gia tri
1 Chiéu dai L m 0,5
2 Chiéu rong B m 0,5
3 Chiéu cao H m 1,5
4 Puong kinh canh khuay D m 0,25
5 Cong suat may N KW 0,19
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Hinh 4.6. Mt cét bé trjn
4.2.6. Bé phan @ng xoay hinh tru két hop bé lz“'lng dung [2,3,4,7,8]
Tinh toan bé phan tng;:
e Chiéu cao tinh toan ciia ving lang;
hy=Vxt=07x%x10"3 %3600 = 2,52 (m)
Trong do:
t: Thoi gian lang, 14y t =1 gio
V: Van tdc clia nudce ving lang (véan tée nude dang),lay V = 0,7.10° (m/s)
Dién tich ngan phan ng xo4y hay dién tich dng trung tim:

Qfpy Xt 12,5%20

—_ 2
60xh,  60x23 818l

fo=

Trong do:
- hy: chiéu cao tinh toan ctia bé phan tng, 1ay bing 0,9 chiéu cao ving
lang cta bé lang, h, = 0,9 x 2,52 = 2,3 (M)
- t: Thoi gian nudce luu lai trong bé, chon t = 20 phit ( bang 11-9, xt ly
nudc thai d6 thi va cong nghiép — tinh toan thiét ké cong trinh — Lam
Minh Triét).

e Puodng kinh ctia bé phan tng;

4 X f 4 x 1,81
D = = = 1,52 (m)
T T
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e DPuong kinh bng trung tAm: ta c6
v_4xQ
T X d?
Trong do:
- Q: luu luong nuée ( M%s)
- V: Van téc nudc chay trong dng, chon v = 0,8 m/s (bang 11-9, xir ly nudc

thai d6 thi va céng nghiép- tinh toan thiét ké cong trinh — Lam Minh

Triét).

Viay :
D — 4xQ 4 x12.5 — 0.074
= |7xv = [Tx08x3600 207+
e Duong kinh miéng phun:
D =113x -2 = 113x 12)5 = 0,04 (m)[8]

P uxv, 0,908 X 25 x 3600 "

Trong do:

- hé s6 luu luong d6i v6i miéng phun hinh nén cé goc nén bing 25°, lay
p=0,908
- Vpivan tdc nudc qua voi phun, chon vp = 2,5 m/s (bang 11-9, xur ly nudc
thai do thi va cong nghiép — tinh toan thiét ké coéng trinh — Lam Minh
Triét)
e Ton that ap lyc & miéng phun:
A= 0,06 X v? = 0,06 X 2,72 = 0,44 (m)
Trong dé: Vi van toc phun kinh té
Q 3,47 x 1073

=1,132 x

2 _ 2
vie = LT 0,047 x 0,908

m
=27 (?)

e Tinh toan phan bé ling
Chiéu cao tinh toan vung ling h;= 2,52 m, dudng kinh 6ng trung tdm bing
duong kinh ngan phan ung d =1,52 (m)

e DPuong kinh tim chin hinh nén:
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d.=13%xd=13x%x152=1,98(m)
e Goc nghiéng hinh nén a = 17°. Suy ra chiéu cao nén:

1,98
h, = —— X tan 17° =0,303 (m)

e dién tich tiép dién u6t clia ving lang:

_Q_347x107°
f =3 =07 %10 - b6 (m)

e Dién tich tong cong cuia bé:
fi=f+f,=4,96+1,81=6,77 (m?)
e Puong kinh bé ling;

4 X f; 4 x 5,44
D = = — = 2,63 (m)

/i
Chon khoang cach tir day miéng loc 6ng dén dinh tim chan h_ = 0,3 m
Chiéu cao 16p nuodc trung hoa hy, = 0,3 m, chiéu cao 16p bao vé hy, = 0,5 m,
Chiéu cao tong cong cua bé:

H=hy + h, + hy, + he + hy, = 2,52 + 0,3 + 0,3 + 0.303+0,5 = 4 (M)

Tinh toan luong bun sinh ra:
+ Thé tich tong cong ciia bé:
V. =f, xH =677 x4 = 27,08 (m?)

+ Thoi gian luu nudc:

t—Vtx24—27'08x24—22 [0
i) ~ 7300 = 22 (gio)
+ Xac dinh hiéu qua khit BODs va SS:
t
R=—13
a+b><t[]

Trong do:
- t: thoi gian luu nudce
- a,b: cdc hing sb thuc nghiém ( theo bang 4-5 tinh toan thiét ké cac cong
trinh xr Iy nudc thai — Trinh Xuan Lai), ddi voi BODS, thia=0,018; b =
0,02; dbi voi SS thi a = 0,0075; b = 0,014.
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2,2
R = = 35,48 9
BOD ™ 018 + 0,02 x 2,2 %
2.2
RSS - 57,4‘4‘ %

~0,0075+ 0,014 x 2.2

+ Luong bun kho sinh ra mdi ngay: G = R X SSx Q
3

¢ =74 3535, (m‘g) % 10~6 (kg) % 300 [ ——) x 1000( : )
~ 100 ’ l mg ngay m3

kg
= 60,92 (——)
ngay
+ Thé tich bun sinh ra mdi ngay:
v _G_6O,92_076 m3
PTc™ 80 " (ngéy)

Trong do:

C: Ham luong chét rin trong bun nam trong khoang 40 — 120 g/l = 40 — 120
kg/m?, chon C = 80 kg/m®

Ham Iuong BODs con lai:

m
BODs = 623,39 x (100 — 35,48)% = 402,2 (Tg)
Ham luong SS con lai:
mg
SS =353,52 % (100 — 57,44)% = 150,46 (T)

Bang 4.6 Tom tat thong sé thiét ké bé phan &ng xody két hep véi ling ding

STT Thong sb Ki hi¢u | Pon vi Gia tri

1 Chiéu cao bé h; m 2,52
2 Bé phan Puong kinh bé d, m 1,52
3 e Du&t’rllgn gitr;l:néng d m 0,074
4 Puong kinh nén d. m 1,98
5 Bé ling Pudng kinh bé D, m 2,63
6 Chiéu cao non hy m 3,303
7 Chiéu cao tong cong cua bé H m 4
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Hinh 4.7. Mt cit bé phén tng xody két hop véi ling ditng

4.2.7. Bé Aerotank [2,3,4,7,8]
Céc thong sb thiét ké

+

+ + + o+

+

Luu lugng nude thai Q = 300 m*/ngay

Ham lugng BODs dau vao: BODs = 402,2 mg/l

Ham luong BODs dau ra : BODs = 50 mg/I

Nhiét do nudce thai: 30°C

Nudc thai khi vao bé Aerotank c¢6 ham luong chét rin lo ling d& bay hoi
(ndng d6 bun hoat tinh) X, =0

bo tro cua can laz = 0,3 (70% la can bay hoi)

Nong dé bun hoat tinh tuan hoan (MLSS = 10000mg/l) X, = 7000 mg/I
Nong d6 chit rén lo ling bay hoi hay bun hoat tinh dugc duy tri trong bé
aerotank la: X = 3200 mg/I

Thoi gian luu cua bin hoat tinh (tudi cua cin) trong hé thdng, 6, = 10
ngay

Hé s6 chuyén doi gitta BODs va BOD,o (BOD hoan toan) 1a 0,68

Hé s6 phan huy ndi bao: kg = 0,06
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+ Hé sb san luong tbi da (ty sb giita té bao duoc tao thanh véi luong chat
nén duoc tiéu thy) Y = 0,46

+ Cin lo ling ¢ dau ra: SS, = 60 mg/l gdbm ¢ 65% la cin c6 thé phan huay
sinh hoc

+ Loai va chirc nang ciia bé: bé aerotank khudy tron hoan toan

e Tinh kich thuéc bé aerotank

Hinh 4.8. So dé lam viéc ciia hé théng Aerotank

Q Q+Qm ‘ . | Qc
Aeroten Lang 2 Xe

v

n
>

&
»
y
X
X
O

Trong do:

Q, Q,, Q,, Qc: Luu luong nude dau vao, luu lwgng bin tuan hoan, luu lwgng bun
xa va luu luong dau ra, m*/ngay

So,S: Nong do chat nén (tinh theo BODs) & dau vao va nong do chat nén sau khi
qua bé Aerotank va bé ling, mg/I

X, X, X¢: Nong d6 chat ran bay hoi trong bé Aerotank, nong do bin tuan hoan
va ndng d6 bun sau khi qua bé lang 2, mg/I

Xéc dinh ndong d6 BODs hoa tan trong nude thai dau ra tinh theo coéng thirc sau:
BOD: & diu ra = BODs hoa tan di ra tir bé aerotank + BODs chira trong luong
can lo lung & du ra

Luong cin c6 thé phan hiy sinh hoc: 0,65 x 60 = 39 mg/

Luong oxy can dé cung cip dé oxy héa hét luong cin ¢ thé phan huy sinh hoc:
39 (mg/l) x 1,42 (MgO,/mg té bao) = 55,38 mg/I

Chuyén dbi tir gia tri BOD,o sang BODs

BOD5 = BOD,, % 0,68 = 55,38 x 0,68 = 37,66 mg/I
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Luong BODs hoa tan con lai trong nudc khi ra khoi bé ling:
50 (mg/l) =S + 37,66 (mg/l) => S = 12,34 mg/l
+ Hiéu qua xu ly tinh theo BODs hoa tan:

F =075 100 = 20221234 00— 97
TS, T 4022 0
+ Hiéu qua st ly ctia toan bd qua trinh:
E —402'2_50x100—88°/
07" 774022 —oe

+ Thé tich ciia bé Aerotank:

QXY X, x(So—S5) 300x0,46 x 10 x (402,2 — 12,34)
 Xx(A+Ky;x6,) 3200 x (1 + 0,06 x 10)

= 105,08 (m3) [3]

Kich thudc bé

Chia lam 2 bé, thé tich mdi bé:
|74

Chon chiéu cao 1am viéc ctia bé 1a h = 4 (m)

Chon chiéu cao bao vé ctia bé 13 hy, = 0,5 (M)

Chiéu cao téng cong ctia bé: H = h + hy, = 4,5 (m)
+ Dién tich bé:

V 105,08

h 4

= 26,27 (m?)

Chiéu dai bé L =7 (m)

Chiéu réng bé B = 4 (m)

Kich thuéc bé: LxBxH=7x4x45
+ Thoi gian luu nudc trong bé:

V 105,08

Q 300

X 24 = 8,4 (gio) = 0,35 (ngay)|[3]

+ Tdc db ting trudng ctia bun:
B Y B 0,46
“1+K;+6, 1+0,06x10

Yb = 0,29 [3]
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+ Luong bun hoat tinh sinh ra do khir BODs tinh theo MLVSS
P.=Y,XQX(S,—S)=0,29 x300 x (402,2 —12,34) x 1073
kgVSSs
I 2013
ngay

+ Téng luong can lo Iing sinh ra tai bé do do tro ctia cin Z = 0,3

= 33,92 (

P P, 3392 4846 ( kg )[3]
T1-771-03" 7 \ngay
+ Luong can du hang ngdy phai xa di tai bé:
_ kg
Py =P, —0Q XSS, =48,46 —300 x 60 x 1073 = 30,46 (ngéy)

Luong bun xa ra hang ngdy Q,; tir day bé lang, tir cong thirc:
g = VXX,
© QXX +Q. XX,
VxX—-Q,xX.x6., 105,08x3200—-300x39x10
x = X, 6, - 7000 x 10

m3

ngay

= 3,13 ( )[3]

Trong do:

- Qy: Luu luong bun phai xa ra trong mot ngay (m°/ngay)
V: Thé tich bé (m®)
X: Nong dé bun hoat tinh trong bé, X = 3200 (mg/l)

O.: Thoi gian luu cua té bao trong hé thong, O, = 10 ngay

- Q. Luu luong nuée dau ra cia hé thong, xem nhu luong nuée that thoat

do tudn hoan bun 1a khong dang ké nén Q.= Q = 300 m*/ ngay
X¢: Nong d6 chat rén bay hoi & dau ra cua hé thong:
X, =0,65x%x5S,.=0,65%x60=39mg/l
X,;: Nong do chat rin bay hoi c6 trong bun hoat tinh tudn hoan:
X, =0,7%x 10000 = 7000 mg/l
e Tinh hé sb tuan hoan a:

Tir phuong trinh cin bang vat chat:
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X(Q+Qr)=XQ+ XQy

Suy ra:
XXQ—X,%x0Q, 3200x300— 7000 x 3,13 m3
U= xx 7000 — 3200 = 24685 (=) 13
Trong do:

- Q: Luu lugng nudc thai
- X: Nong d6 bun hoat tinh trong bé Aerotank
- Qr: Luu lugng bun hoat tinh tudn hoan

- X,: Nong d6 chét ran bay hoi c¢é trong bun hoat tinh tuan hoan

246,85
_ % = S = 0823 3]
Kiém tra ty s6 F/M va tai trong thé tich bé:
e Chisé F/M:
Do 22 36 (ngay 8]
M 6xX 0,35x%x3200

Gi4 tri nay nam trong khoang cho phép ( F/M = 0,2 — 0,6 ngay™)

Trong do:
- So: BODs dau vao clia bé
- X: Ham luong SS trong bé, X = 3200 mg/l
- 0: Thoi gian luu nudce, 6 = 0,35 ngay
e Tai trong thé tich ctia bé aerotank:

L SoXQ 402,2x 1073 x 300 kgBOD:
v 105,08 B

e Tinh luong oxy can cung cip cho bé aerotank dira trén BODyg

+ Luong oxy can thiét trong diéu kién tiéu chuan:

oc, = 2% G0 =) 4 pp 300X U022-1238) o asg;
o~ f ’ X 0,68 X 1000 ’ ’
kg0
= 123,83 ( gf) 8]
ngay
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Trong do:
f: hé s6 chuyén doi gitra BODs va BODy, f = 0,68

+ Luong oxy thuc té can sir dung cho bé:

0C, = 0C,y X

S 12383x —28 __ i5gg1 (kgOZ)[s]
c,—¢c, 9,08—2 7 \ngay

Trong do:
- Cs: Néng dd bao hoa cua oxy trong nudc ¢ nhiét do lam viéc, Cs = 9,08
mg/1 (khoang 30°C)
- C.: Luong oxy hoa tan can duy tri trong bé, C_ = 2 mg/I

Tinh luong khi can thiét & cung cap vao bé:

06, p o 19881 5 = 895545 (%
U =5y S = 26,6 x 10737 77 T ’ (ngéy)

Qu = 373,14 m*/h = 0,104 m*/s
Trong do:
- OC;: Luong oxy thuc té can sir dung cho bé
- OU: Cong suat hoa tan oxy vao nudc thai cia thiét bj phan phbi
- f: hé sd an toan, chon f=1,5
- Chon dang dia x6p, c6 mang phan phdi dang min, duong kinh 170 mm,
dién tich bé mat F = 0,02 m’
- Cuong do thoi khi 200 I/phut dia = 12 m¥/gio.dia
- Do sdu ngdp nude cua thiét bi phan phdi khi h = 3,8 m (ldy gan dang bang
chiéu sau bé)
- Oy: Cong suét hoa tan oxy vao nudc thai cua thiét bi phan phdi tinh theo
gO,/m® khéng khi.
Chon O, = 7 gO,/m®.m (bang 7-1 trang 112. Tinh toan thiét ké cac cong trinh sir
ly nude thai — Trinh Xuan Lai)

oU =0 xh=7><38=266(g—02)
u ) ) m3

e S dia can phén phdi trong bé:
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N = Que 373,14
12 12
Céch b tri phan phdi khi:

= 32 (dia)

Hé thong phan phéi khi gdm 1 6ng chinh va 4 éng nhanh
e Puong kinh éng dan chinh:

4% Quy  |4%0.104
D=j Qkhl:\/ = 0,12 (m)

T XV X 10
Chon D theo catalog ® =125 mm
Trong do:
- V: Téc d6 chuyén dong ctia khong khi trong éng, V =10 — 15 (m/s), chon
V =10 (m/s)
e Puodng kinh 6ng nhanh dan khi:

4 X Qun; 4% 0,104
D, = \/ﬂ = J— = 0,06 ()

AxmTx10 |4xmx10

Chon D theo catalog @ = 60 mm

e Puong kinh éng dan bun tuan hoan:

o [4X @ _ 4x2469 o
b= [xw, — |mx1x24x3600 206 (M

Chon D theo catalog @ = 60 mm
Qun: Luu luong bun tuan hoan, Qy = 0,823 x 300 = 246,9 (m*/ngay.dém)

Vy: Vén tdc bun chay trong 6ng, Vi, = 1 — 2 (m/s), chon vy, = 1 (m/s)
e Tinh toan may théi khi:

Ap luc can thiét ciia mdy thdi khi

Hn=hg+hi+h.+h=04+05+4=49(m)

Trong do:

hg: Ton that do ma séat doc theo chiéu dai éng dan

he: Ton that cuc bd

Téng ton that hy va h khong vuot qua 0,4 m
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hy: Ton thét qua dia phun thuong khong vuot qua 0,5 m
h : B0 sau ngap nudc cua miéng voi phun h =4 m
+ Ap luc may thoi khi tinh theo Atmotphe:

10,33 +H,, 1033+49
10,33 10,33

= 1,47 (atm)

+ Cong suat may thoi khi:

m

GXRXT, (&fﬂ3
= x J—
29,7 XnxXe P,

- 1] 3]

~ 0,14 x 8,314 x 298 [(1,47

0,283
Py = <|(Z2) -1|=679(k
m = 29,7 % 0,283 % 0,7 1 ) ] 79 (kw)

Trong do:
- G: trong lugng cua dong khi: G = Qg x pkhi = 0,104 x 1,3 = 0,14 kg/s
- R: Hing s6 khi R = 8,314 KJ/K.mol°’K
- Ti: Nhiét d6 tuyét d6i cua khong khi dau vao T; = 273 + 25 = 298°K
- Py: Ap suét tuyét dbi ctia khong khi dau vao P, = 1 atm
- P, Ap suét tuyét doi cua khong khi dau ra P, = 1,47 atm

=~ -0283
"=k

(K = 1,395 d6i véi khong khi)
- e: Hiéu suit cua may, chon e =0,7 (e nam trong khoang 0,6 - 0,8)
e Tinh duong 6ng din nudc thai vao bé
chon vén tdc nudc thai trong dng: v = 0,7 m/s ( v nim trong khoang 0,3 — 0,7 m

Puong kinh ng;

4 x Q3 4x 3,47 x 1073
D=\/ Q“’:\/ = 0,08 (m)

TXUV nx0,7

Chon D theo catalog @ = 90 mm
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Bang 4.7 Tom tat thong sé thiét ké bé Aerotank

STT Tén théng sb Kihiéu | Ponvi | Giatri
1 Thoi gian Iuu nuée t gio 8,4
2 q Chiéu rong B 4

Kich thuadc bé SV
3 Chiéu dai L 7
Aeroten i
4 Chiéu cao H 4,5
5 Puong khinh éng dan khi chinh D mm 125
6 Puong khinh éng dan khi nhanh D, mm 60
7 Puong kinh 6ng dan bin tuan hoan Dy mm 60
8 Cong suat may thoi khi P, KW 6,79

ong dan khi chinh

Hinh 4.10. Mt bang bé Aerotank
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4.2.8. Bé ling 2 [2,3,4,7,9]
e Dién tich cta bé lang 2:

QXA+ a)xC(,
S =
C

3]

Trong do:
- Q: Luu luong nude xur ly Q = 300 (m*/ngay) = 12,5 (m*/h)
- Co: Nong dd cin cuia bé aerotank (tinh theo chat ran lo limg)

X 3200 mg

_4 _ _ 9.
CG=57="57 = 4571( : ) = 4571(—)

- o Hé s6 tuan hoan, o = 0,823
- Cy Néng d6 bun trong dong tuan hoan, Ct = 10000 mg/I
- V.: Van tbe léng ciia bé mat phan chia phu thudc vao néng do C,. vatinh

chét cta can.
_ —KXCpx1078 _ —-600X5000%x107% _ T
Vi, = Viax X € =7Xe —0,35(h)[3]

Véi: Vmax =7 m/h

K =600 (cdn co chi sb thé tich 50 < SVI <150)
Cu: Néng do can tai mat léng L (bé mat phan chia)
(@

1
C, =5 % €, = 0,5 x 10000 = 5000 (—

2

e Dién tich phan ling cua bé:
_12,5x (14 0,823) x 4571
B 0,35 x 10000

Dién tich bé néu tinh thém budng phan phbi trung tAm:
S, =1,1xS5=1,1x%x298=32,78 (m?)[3]
e Duong kinh bé:

4xS, [4x3278
D, = = —— =65 (m)

) = 5000 (%)[3]

= 29,8 (m?)

T

e Pudng kinh budng phan phdi trung tam:
Dy =0,25%x Dy, =0,25%6,5=1,63 (m)
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e Dién tich budng phan phbi trung tim:
F_nxDé_nwaz_Zl N
=T ¢ At
e Dién tich ving lang cua bé:

S, = 32,78 — 2,1 = 30,7 (m?)

e Tai trong thuy luc:

_Q 300 m3
= S, 30,7 mz.ngéy)
e Van tdc di 1én ctia dong nudc trong bé:
_a 10 0.42 m
V=g o)

e Mang nudc thu c6 dudng kinh bang 0,8 duong kinh bé:
D, =08xD,=08x65=5,2(m)
e Chiéu dai mang thu nudc:
L, =mXD, =nX52=16,34 (m)

e Tai trong thu nudc trén 1 mét chidu dai mang;

Q@ _ 300 1836 m3
== Te3a - 183608
e Tai trong bun:
+ X C 300 + 246,85) X 4571 x 1073 k
24 X S, 24 x 30,7 m2. h

e Xac dinh chiéu cao bé:
Chon chiéu cao bé: H=3,5m
Chiéu cao du trit trén mat thoang: h; =0,5m
Chiéu cao cot nude trong bé: h=35-0,5=3m
Chiéu cao phan nuéc trong: h, = 1,5 m

+ Chiéu cao phan chop day bé c6 do ddc 2% vé hudng tam:
D, 6,5
h; = 0,02 X 5 = 0,02 x - = 0,065 (m)

+ Chiéu cao chira bun phan hinh tru:
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hy=H—-—hy—hy; —h;=35-05-15-0,065= 1,44 (m)
e Thé tich phan chira bun:
V, =S, X hy = 32,78 X 1,44 = 47,2 (m3)
e Nong do bun trong bé:
_ €+ ¢ 5000+ 10000
b2 T 2
e Luong bun chta trong bé lang:

G =V, xCp,=472x75 =354 (kg)

g
m3

= 7500 (—3) = 7,5 (%)

e Thoi gian luu nudce trong bé lang:
+ Dung tinh bé:
V=hxS,=3x%32,78=9834(m?)
+ Nude di vao bé lang;
m3
Q:=14+a)xQ=(1+4+0,823)x125=228 (T)
+ Thoi gian lang:

t_V_98,34_43 "
- Q, 228 " (h)

e Tinh toan dudng dng dan bun tuan hoan:
Luu lugng bun tuan hoan Q, = 246,85 m*/ngay
Vian toc bun chay trong 6ng trong diéu kién ¢6 bom 1a 1 —2 m/s
Chon vén tbc bun trong éng v =1 m/s

+ Puodng kinh éng dan bun tuan hoan:

4 X Q, 4 X 246,85
D = = = 0,06 (m)

TXv 3,14 X 1 X 24 x 3600

Chon D theo catalog ® = 60 mm
+ Kiém tra lai van téc bun tuan hoan trong 6ng;

_4><Qr_ 4 X 246,85 _101m
V= X DZ T 314x006% x 24 x3600 01 (P

Vay vén tdc bun tudn hoan trong dng nim trong gidi han cho phép (0,7 - 1.5

m/s)
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Bom bun tudn hoan:
Luu lugng bom Q, = 246,85 m*/ngay
Cotapcuabom: H=7m

e (Cong suat bom:

_QrXpXgxH 246,85x1053%9,81x7

N 1000x n 1000 x 0,8 X 24 x 3600

= 0,26 (kw)

Trong do:
- H: Cot ap cua bom, chon H=7
- n: Hiéu suat bom, chonn = 0,8

g: Gia tbc trong truong, g = 9,81 m/s?

- Qr: luu luong bun du

- p: Khéi luong riéng cua bun, p = 1053 kg/m®
Tinh toan duong kinh dan bun du
Luu luong bun du Q.= 6,62 m*/ngay
Chon v4n tbc bun trong éng v =1 m/s

e Duong kinh 6ng dan bun du:

oo [ax @ _ 4 %313 oo
4= | xv - |mx1x224x3600  201(m

Chon D theo catalog @ = 40 mm

e (Cong suat bom:
v Qe XpXgxH _313x1053x981x7
~ 1000x 7 1000 x 0,8 x 24 x 3600

= 0,003 (kw)

Trong do:
- H: Cé6t 4p cua bom, chon H=7
- 1: Hiéu suat bom, chonmn = 0,8
- ¢: Gia tdc trong trudong, g = 9,81 m/s*
- Qy: luu lugng bun du

- p: Khéi luong riéng cua bun, p = 1053 kg/m®
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Bang 4.8 Tom tit thong sé bé Ling 2

STT Tén théng sb Kihiéu | Ponvi | Giatri
1 Puong kinh bé D, m 6,5
2 Chiéu cao bé H m 3,5
3 Chiéu dai mang thu nudc Lm m 16,34
4 Puong kinh mang thu nuéc D m 5,2
5 Cong suit bom bun du N kW 0.003
6 Puong kinh 6ng dan bun du Dy mm 40
7 Cong suét bom bun tuan hoan N kKW 0,26
9 | Puong kinh dng dan bun tudn hoan D mm 60

0Ong dan nuoc ra

Ong dan nuoc vao

AN\
E 1|

. |
\ \\\\\\\\\\x\\\xmm\\\\\\\\ml

Thanh gat bun

Ong dan bun ra

'.,’"’-:

7
%
/
é
/
/
/
/
/
r. -

Hinh 4.11. Mgt cdt bé ldng 2
4.2.9. Bé khir trung [2,3,4,7,8]
e Thé tich ctia bé khtr tring
V=0% xt=125x05 = 6,25 (m?)
Trong do:
- t: thoi gian tiép xtc cua clo v6i nude thai, chon t =30 phat = 0,5 gidr
- Q": luu lugng nudc thai trung binh theo gio

Chon bé hinh chir nhat
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Chon kich thudc bé: L x Bx H=2,1x1x 3 (m)

Luong Clo hoat tinh can thiét ké can thiét dé khu trung nudc thai dugc tinh theo

cong thirc:

_axQ 3x125
1000 1000

— 0,0375 (%g) (8]

m

Trong doé:
- Q: Luu luong nudc thai, Q = 12,5 m*h
- a:liéu luong Clo hoat tinh can thiét dé khur trung 1 m® nudc thai, chona=
3 mg/l =3 g/m*
e Dung tich binh Clo:

v="_ 27 1837 (m?
=P 127 1837(m)

Trong do:
- m: lugng clo dung trong mét thang, m = 0,0375 (kg/h) = 0,9 (kg/ngay) =
27 (kg/thang)
- p: khéi luong riéng cua clo, p = 1,42 kg/m®
Bang 4.9 Tém tat thong sé bé khir tring

STT Tén thong so Kihiéu | Ponvi | Giatri
1 Chiéu rong B m 1
2 Kich thudc bé Chiéu dai L m 2,1
3 Chiéu cao H m 3
4 Luong clo tiéu thu m kg/gio 0,0375
5 Thé tich binh Clo \Y} m’ 18,37
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Ong dan hoa chat
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Hinh 4.12. Mgt cdt bé khae tring
4.2.10. Bé chira bun [2,3,4,7,8]
Bé chira bun gdm 2 ngan: ngan chaa bun tuan hoan va ngin chta bun du
Luong bun ¢ ngin chira bun tuan hoan: Q = 246,85 m*/ngay
Thoi gian lvu 1a 10 phat
Thé tich ngan chira bun tuan hoan

V= xt—24'5><10—17 3
=X t=60 =17(m%)

Chon kich thudc ngan: Lx B x H=2 x 1x 1 (m)

Ngin chta bun du: luong bin tir bé lang 1(Q.) va lugng bun tir bé phan ang
xody hinh tru két hop véi lang ding (Q,), luong bun du bé aerotank (Qs),thoi
gian luu 13 8 tiéng

+ Luong bun & bé chira bin

3

= =1,74+0,76 +3,13=5,6 -
Qp =0, +0Q,+ Q3 + + (ngay)
+ Thé tich bé chra bun:
v=gyxe=22_19m

Chon kich thudce ngan: Ly X BgXx Hg=2x1x 1 (m)
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Bang 4.10 Tom tit thong sé thiét ké bé khir tring

STT Thong sb Ki hi€¢u Don vi Gia tri
1 Kich thude Chiéu rong B m 1
2 | ngan chira bun Chiéu dai L m 2
3 tudn hoan Chiéu cao H m 1
4 Kich thuée Chiéu rong By m 1
5 | ngin chira bun Chiéu dai Lg m 2
6 du Chiéu cao Hyq m 1

ong dan bun ra
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ong dan bun vao
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Hinh 4.13. Mgt cdt bé chiza bun
4.2.11. Bé nén bun [2,3,4,7,8]
e Dién tich bé nén bun:

Q 56 ,
F = 0 05 x24 = 0,5 (m*)

Trong do:
Qp: luong bun cén, Qp= 5,6 m3/ngé1y
Qo: tai trong tinh toan 1én dién tich mit thoang ciia bé nén bun, go = 0,5 m*/ m?.h

e Pudng kinh bé nén bun

4 xXF 4%x0,5
D = = = 0,79 (m)
T T
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Chon D=1 (m)
Puong kinh dng trung tim:
Di{=02%xD=02%x1=0,2(m)
Chiéu cao 6ng trung tAm: hy =1 m
Chon thoi gian nén bun 1a 5 h (tir 5 — 8h ddi véi bé i tam)
Chiéu cao cong tac ciia viing nén bun:
h=qyxt=05%x5=2,5(m)
Thé tich bé nén ban
V=hxF=125(m3%
chiéu cao tir day dé d¢én mirc bun: h; = 0,8
chiéu cao 16p bun va lap lip dit thiét bi gat bun ¢ day: h, = 0,3
chiéu cao bao vé cia bé: h,, = 0,5 m
chiéu cao x4y dung cta bé:
H.=h+h{+h,+hy,=25+08+0,3+0,5=4,1(m)
Cong suat may bom bun
Q, = 5,6 m*/ngay = 6,5.10° m®/s
Choncotép: H=7m
Cot ap cua bom:

N_bepxng_6,5><1o—5><1053><9,8><7
~1000x 7 1000 x 0,8

= 0,006 (kW)

Trong do:

Qy: Luu lugng biin can xu ly

p: Khéi lugng riéng caa ban, p = 1053kg/m®
n: Hiéu xuat bom, chon 1 = 80%

H: Hhiéu cao cot ap

G: Gia toc trong truong, g = 9,8 m/s?
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Bang 4.11 Tom tit thong s6 thiét ké bé nén bun

STT Théong sb Ki hiéu Pon vi Gia tri
1 Puong kinh bé D m 0,9
2 Chiéu cao bé H, m 41
3 Puong kinh dng trung tim Dy m 0,2

Ong dan bun ra

Hinh 4.14. Mgt cdt bé nén bln
4.1.12. Thiét bj ép bun [2,3,4,7,8]
Chon thiét bi loc ép day dai, may lam viéc 24 gio/ngay, 7 ngay/tuan

Luong can dén loc ép day dai:
100 — P, 100 — 99,2 m3
Q =0, sz 0,13><m= 0,021 (T)

Trong do:

- Qy: luu luong bun du dan vao bé, Q, = 3,14 m*/ngay = 0,13 m*h

- P1:DBo6 4m ban dau cua bun, P, = 99,2%

- Px:Do 4m ctia bun sau khi nén, P, = 95%

- Ham luong bun hoat tinh sau khi nén C = 50 kg/m*

Luong cin dua dén may loc ép day dai 1a:
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=(C X —50X0021—105<kg>—252<kg)
Qe = Q= ’ o h) 777 \ngay

Tai trong can trén 1m rdng cua bang tai dao dong trong khoang 90 — 680 (kg/m)

chiéu rong bang tai, chon bang tai ¢6 ning suat 90 kg/m
Chiéu rong bang tai
25,2

_ Q. _252 _
=N =g - 030m)

4.3. Chi phi quan ly va van hanh
4.3.1. Chi phi nhan cong
Bang 4.12 Chi phi nhan cong

b

STT Nhan céng S6 hwong | Mirc lwong | Lwong nim
(VND/thang) | (VND/nam)

1 Can bo ky thuat 1 5.000.000 60.000.000

2 Cong nhan van hanh 1 3.000.000 36.000.000
Tong 96.000.000

4.3.2. Chi phi dién nang
Gi4 dién cong nghiép hién nay 1a 2.300 d/kw.h
Bang 4.13 Chi phi sir dung dién nang
STT Hang muc Ca?fv\?)u at Dii‘;‘:;‘:fgt‘le“ (E;l(;r?gl;l
ngay (KW)

1 May nén khi bé diéu hoa 0,412 9,89 22747

2 | May bom nudc thai hé thu 0,34 8,16 18768

3 | May théi khi bé Aerotank 6,79 162,96 374808

4 M4y bom bé diéu hoa 0,42 10,08 23184

5 Bom bun tudn hoan 0,26 5,88 13524

6 Bom bun du 0,003 0,048 110
7 May khudy bé tron phén 0,19 4,56 10488
8 | Bom bun nén bé nén bun 0,006 0,144 331
9 Tong 463.960
Chi phi dién nang trong 1 nam 169.345.400
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Bang 4.14 Chi phi sir dung hoa chat
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, P S6 lwgng ., Thanh tién
STT Hoa chat . Pon gia N .
(kg/ngay) (dong/ngay)
1 PAC 27 7.500 202.500
2 Clo 0,9 18.000 16.200
Chi phi héa chat sir dung trong 1 ngay 218.700
Chi phi héa chét dung trong 1 nim 79.825.500

4.3.4. Chi phi sir dung nwéc sach
Gom nude sach pha héa chat, nude sinh hoat céng nhan va nhu cau khac, tong
luong nude sach sir dung la: 1 m*/ngaydém
Pon gia nude hién nay: 5.000 d/m’
Chi phi nude sach cho 1 ngay: 5.000 d/ngay
Chi phi nudc sach cho 1 nam: 1.825.000 d/nam
4.3.5. Chi phi xir ly nwée thai
Bang 4.15 Tong chi phi van hanh

STT Hang muc Thanh tién (ddng/nim)

1 Chi phi nhan cong 96.000.000

2 Chi phi héa chat 79.825.500

3 Chi phi dién nang 169.345.400

4 Chi phi nudc sach 1.825.000

5 Chi phi phat sinh 5.000.000

Téng chi phi van hanh 351.995.900
Chi phi cho 1 m® nudc thai

351995900 _ 2215 (dang)
300 x 365 m3

4.4 Chi phi dau tw xdy dung
4.4.1 Chi phi xay dung
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Bang 4.16: Chi phi xay dwng cac bé

STT Hang muc cong trinh Tr(lﬁ]g')(:h ?\%%l)a Th(f/nl\lh[;[;en
1 H6 thu 6,25 2000000 12.500.000
2 Bé diéu hoa 50 2000000 100.000.000
3 Bé lang 1 24,75 2000000 49.500.000
4 | Betron (thép khong gi) 0,31 20000000 20.000.000
5 | Béphanungxoayket | 57 oo 2000000 54.160.000
hop voi lang dung
6 Bé aerotank 105,08 2000000 210.160.000
7 Bé lang 2 98,34 2000000 196.680.000
8 Bé khtr triing 6,25 2000000 12.500.000
9 Ngin chira bin 3,6 2000000 7.200.000
10 Bé nén bun 1,25 2000000 2.500.000
Tong 665.200.000
4.4.2. Chi phi thiét bi
Bang 4.17 Chi phi trang thiét bi
A s S6 Pon gia | Thanh tién
STT Tén thiét bi wong | (VN [g)) (VND)
1 Song chan rac 1 10.000.000 | 10.000.000
2 May cap khi bé diéu hoa 1 24.000.000 | 24.000.000
3 May cap khi bé aerotank 2 25.000.000 | 50.000.000
4 May ép bun 1 |300.000.000 | 300.000.000
5 Bom bun tuan hoan 2 30.000.000 | 60.000.000
6 Bom bun du 1 12.000.000 | 12.000.000
7 May khuay bé tron phén 1 25.000.000 | 25.000.000
8 Bom buin nén bé nén bun 1 20.000.000 | 20.000.000
Bé khtr tring:
7 - B6n hoa chat 1 3.000.000 | 3.000.000
- Bo dinh luong hoa chat 1 14.000.000 | 14.000.000
8 Hg thong dién, tu dieu khien 1 30.000.000 | 30.000.000
Hé thong van, duong ong dan, cac
9 thiét bi phy kién khac 1 |100.000.000 | 100.000.000
Tong 648.000.000

Téng von dau tu co ban bao gdm chi phi khdu hao xay dung 20 nam va chi phi

khéu hao may méc 1a 10 nam.

_— 665.200.000 N 648.000.000
v 20 10

= 98.060.000 (VND /nim)
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KET LUAN

Nudc thai san xuat gidy co dac tinh chi yéu 1a céc chat hiru co dé& phan

huy sinh hoc. Do d6 4p dung phuong phap xir ly sinh hoc hiéu khi Aerotank két

hop Véi cac phuong phéap co hoc, hoa 1y 1a phuong an phu hop va vu diém hon

ca.

Qua qué trinh thuc hién tinh toan thiét ké hé thong xu 1y nudc thai san

Xuat gidy 300 m®/ ngay dém, thi cac cong trinh don vi dugc thiét ké nhu sau:

1. Théng s6 cac cong trinh caa hé théng xtr 1y nudce thai:

Luu lugng nudc thai trung binh ngay:

Song chan rac: C6 dang hinh hop chir nhat, chiéu dai meong L = 1,8m;
chiéu rong muong B = 0,3 m; chiéu sdu muong H = 0,7 m; 9 thanh chan
rac. Bé rong thanh 12 8 mm: Kich thuéc khe 1a 16 mm.

H& thu: Hinh hop chir nhat c6 chiéu dai bé L = 2m; chiéu rong bé B =
1,5m; chiéu sau bé H = 2,5 m; thé tich hé thu 12 6,25 m®, thoi gian luu
nudc la 30 phat

Bé diéu hoa: Chiéu dai bé L = 7 m; chiéu rong bé B = 3m; chiéu sau bé H
= 2,5 m; thé tich bé 12 50 m®, thoi gian luu nuéce 13 4 gio

Bé lang 1: Hinh try c6 duong kinh D = 3,09 m; chiéu cao bé H = 3,3 m;
thé tich 1a 24,75 m®, thoi gian luu nudc trong bé 1a 1,98 gio

Bé tron: Hinh vudng ,chiéu dai bé L = 0,5 m; chiéu rong bé B = 0,5m;
chiéu sau bé H = 1,5 m; thé tich bé 12 0,31 m®

Bé phan ung xoay hinh try két hop vai lang ding: duong kinh bé phan
tng D = 1,52 m; duong kinh bé 1ing D = 2,63 m; thé tich bé 12 27,08m*
Bé Aeroten: Chiéu dai bé L = 7 m; chiéu rong bé B = 4 m; chiéu sau bé H
= 4,5 m; thé tich bé 12 105,08 m®, thoi gian luu nuéce 1a 8,4 gio

Bé lang 2: Hinh tru tron cd chiéu cao bé H = 3,5 m; duong kinh bé D =
6,5 m; thé tich bé Ia 98,34 m*
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e Bé khtr trung: Hinh hop chit nhat c6 chiéu dai bé L = 4 m; chiéu rong bé
B = 2m; chiéu sau bé H = 1 m; thé tich bé 1a 6,25 m®, thoi gian luu 1a 30
phat
e Bé chtra bun: ngin chta bun tuan hoan cé chiéu dai bé L = 2 m; chiéu
rong bé B = 1m; chiéu su bé H = 1 m; thé tich bé = 1,7 m®
Ngin chtra bun du ¢6 chiéu dai L = 2 m: chiéu rong bé 1a 1 m: thé tich V,
=19m?
e B¢ nén bun: duong kinh bé D = 0,9 m; chiéu cao bé H = 4,1 m;
Nudc thai sinh hoat tai khu chung cu sau khi qua hé théng xu 1y dat
QCVN12:2008 cot B véi cac thong sé dau ra:  COD = 200 (mg/l)
BODs =50 (mg/l)
SS = 100 (mg/l)
2. Chi phi quan Iy va van hanh hé théng nuéc thai 1a: 3104 VND/m®
Chi phi nay twong ddi phl hop 13 co s cho cac nha dau tu quan ly giai quyét
van dé xtr Iy nude thai san xuét gidy tir d6 gop phan bao vé méi trudng hudng
t&i muc tiéu phat trién bé vimg trong tuong lai.
Pé hiéu xuat cua cong trinh duge dam bao, dé xuat mot sé kién nghi sau:
- Hé thdng céc cong trinh xir Iy nuéc thai phai duoc thudng xuyén giam sat
van hanh va khac phuc su ¢6 kip thoi
- May moc, thiét bi phai duoc bao dudng dinh ki

- Nang cao y thuac trach nhiém lam viéc cua can bo, cdng nhan vién
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