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MO PAU:

Nganh trong cdy cao su ¢ Viét Nam d4 phat trién hon 100 nim nay va d4 trai
qua biét bao bién c¢b lich st cling Vi su ra doi cia nhiéu nha may ché bién mu cao
su, d4 tao viéc lam cho hang ngan ngudi lao dong va dong gop dang ké cho ngan
sach Nha nudec.

Nganh cong nghiép cao su dang phat trién nhanh theo da ting truéng kinh té va
d4 déng gop mot phan khong nhoé cho GDP cia dat nude. Tuy nhién, song song véi
sy phat trién nhanh chéng vé kinh té thi chat luong méi truong do nganh cong
nghiép ngay gay ra ciing 1a mot van dé dang lo ngai. Nudc thai tir cac nha may ché
bién mu cao su chua duoc xir 1y triét dé 1a mot trong nhitng nguyén nhan lam cho
tinh hinh 6 nhiém moi trudng ngay cang tré nén nghiém trong.

Dé giai quyét van dé trén, doi hoi cac nha may ché bién cao su phai c6 mot hé
thong xir 1y nudc thai cao su hop 1y dé xir Iy nudc thai trude khi thai vao moi
truong, hodc tai str dung lai ngudn nude sau xir Iy vao cac muyc dich khac. Chinh vi
ly do d6, dé tai “Tinh toan va thiét ké hé thong xir Iy nude thai cao su cong sudt
1500 m*/ngay dém > dwoc chung t6i dé xuét thuc hién nhiam giai quyét nhiing van
dé nan giai trén. D& tai ndy s& cung cip cho chung ta vé nhitng nguén goc va thanh
phan nguon thai, nhitng so d6 cong nghé xtr Iy nude thai cao su va tinh toan thiét
ké xay dyng mot hé thdng xir Iy nudce thai cho nhd may ché bién mii cao su cong
suit 1500m*/ngay dém.

MUC TIEU VA NQOI DUNG THU'C HIEN
Muc Tiéu Ciia Pé Tai

o Nghién ctru nguon géc cia cac khau ché bién mii cao su

0 Xac dinh thanh phan tinh chat nuéc thai cao su.

0 Thiét ké chi tiét hé thdng xir Iy nudc thai cho nha may ché bién mii cao su.
NOi dung thuc hi¢n

o Nghién ctru co so 1y thuyét

0 Thu thap cac phuwong 4n xtr Iy nude thai cia nganh ché bién mii cao su

0 Phan tich lya chon phuong phap xir 1y kha thi nhat dé thiét ké hé théng st 1y

nudce thai ciia nha may ché bién mil cao su.
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CHUONG |: TONG QUAN VE NGANH CONG NGHE CHE BIEN MU
CAO SU VA CONG NGHE XU LY NUGC THAI

I. 1. Tong quan vé nganh cong nghé ché bién cao su :

Cay cao su duoc tim thiy & My boi Columbus trong khoang nam 1493 — 1496,
Brazil 12 qudc gia xuit khau cao su dau tién vao thé ky thu 19 (Websre and
Baulkwill, 1989). O Viét Nam, cay cao su (Hevea brasiliensis) dau tién duoc trong
vao nam 1887. Trong khoang thoi gian tir nam 1900 dén 1929 thuc dan Phéap da
phat trién cay cao su ¢ Viét Nam. Cudi nam 1920 tong dién tich cy cao su & Viét
Nam khoang 7000 ha véi san luong cao su 3000 tAn/nam.

Cung véi su phat trién cong nghiép cao su trén thé gidi, trong sudt nhitng nam
1920-1945, chinh quyén thuc dan Phép nhanh chong gia ting dién tich cao su &
Viét Nam véi toe do 5.000-6.000 ha/nam. Cudi nim 1945 tong dién tich cao su 1a
138.000 ha voi tong san luwong 80.000 tin/nam. Sau khi dugc doc 1ap vao nim
1945, chinh phu Viét Nam tiép tuc phat trién cong nghiép cao su va dién tich cay
cao su gia tdng vai trdm ngan ha.

1.1.1. Thanh phan ciu tao ciia mii cao su:
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Mud cao su lag hoé@n hoip cauc caau t6l cao su naem 16 160ng trong
dung doch goii lag nhud thanh hoaéc serium. Hait cao su hinh caau cou
fiddgng kinh d < 0,5 um chuyean fiodng hodn loain (chuyean fiodng
Brown) trong dung doch. Thoang th6éeng 1 gram mul cou khoadng
7,4.10' hait cao su, bao quanh cauc hait nagy lag calc protein giod cho
latex 60 traing thadi oan fionh.

Thanh phén héa hoc ciia mii cao su:

Cao su : 35-40% , Protein : 2% , Quebrachilol : 1% , Xa phong, acid beo : 1%
, Chit v co : 0,5% ,Nuéc : 50 — 60%

Cong therc hod hoc ciia latex :

Phén tir co ban ctia cao su la isoprene polymer (cis-1,4-polyisoprene [CsHg]y,)
c6 khdi lugng phan tir 105 -107. N6 dugc tong hop tir cay bang mot qua trinh phirc
tap ctia carbohydrate. Cau tric hod hoc ctia cao su tu nhién (cis-1,4-polyisoprene):

CH,C = CHCH, — CH,C = CHCH; = CH,C = CHCH,
|
CH3 CHs; CH3;

Bang 1: Thanh phan héa hoc va Vit 1y ciia cao su Viét Nam

Thanh phan phan trim (%)
Cao su 28-40

Protein 2,0-2,7
Buong 1,0-2,0

Muodi khoang 0,5

Lipit 0,2-05

Nudc 55-65

Mat d6 cao su 0,932 - 0,952
mat do serium 1,031-1,035

Tdt ca cdc thong s6 dwoc biéu dién bang ty 1é phan tram trong lrong wot.

> Cdu triic tinh chit ciia thé giao trang:
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Tong quat, latex dugc tao bdi nhitng phan tir phan tan cao su (pha bi phan tan)
nam lo limg trong chat 1ong (pha phan tan) goi 1 serum.Tinh phan tan 6n dinh nay
c¢6 duoc 1a do cac protein bi nhitng phan tir phan tan cao su trong latex hut 13y, ion
cung dién tich s€ phat sinh lyc ndy gitra cac hat tir cao su.

1. Pha phén tan- Serum:

Serum c6 chira mot phan 1a nhimg chat hop thanh trong thé giao trang, chii
yéu 1a protein, phospholipit, mot phan 13 nhitng hop chat tao thanh dung dich that
nhu: mudi khoang, heterosid véi methyl-1 inositol hodc quebrachitol va cac acid
amin voi ti 18 thap hon.

Trong serum ham luong thé kho chiém 8- 10%. NG cho hiéu tng Tyndall
manh liét nhd chira nhiéu chat hitu co hop thanh trong dung dich thé giao trang.
Nhu vay serum cuia latex 1a mot di chat nhung né c6 do phan tan manh hon nhiéu
S0 Voi d6 phén tan cia cac hat tir cao su nén c6 thé coi né nhu mot pha phan tan
duy nhat.

2. Pha bi phan tan- hat tir cao su:

Ti 1& pha phan tan hay ham lugng cao su kho trong latex do cy cao su tiét ra
cao nhat dat téi 53% va thap nhat 1a 18% (phan tich ciia Vién khao ciru cao su
Pong Duong trude nay). Hau hét cac hat tir cao su c6 hinh cau, kich thudc khong
dong nhét: ¢ giita dudong kinh 0,6 micron va sé hat 2x10% cho mdi cm® latex, 90%
trong sb nay c6 duong kinh dudi 0,5 micron.

Mu cao su 1a hdn hop keo gdm C&c Ciu tir cao su nam lo limg trong dung dich
goi 1a nhii thanh. Hat cao su hinh cau c¢6 duong kinh d < 0,5 m, ching chuyén dong
hon loan trong dung dich. Thong thuong 1 gram mu chira khoang 7,4.10" hat cao
su, bao quanh 14 c&c protein gii cho latex ¢ trang thai on dinh.

1.1.2. Quy trinh so' ché mii cao su:

Sau khi dem tir vuon cay vé, latex phai duoc giit & trang thai long dé tranh bi
dong. Do d6 trude khi dem vé nha may nén thém vao latex cac chat chong dong
nhu : NH3, NH3; + H,BOg, ... vao trong thung chira ma hoac ngay trong chén hirng
mu.

Mu nudce sau khi 14y tir veon cdy van chuyén vé nha méay duoc cho qua ludi loc

(40 16/inch) vao bé tiép nhan ¢6 kich thudc 16n. Tai bé nay ching duoc khudy tron
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k§ dé lam dong nhat cac loai mu nudc tir cac nguon khac nhau. Trong giai doan
nay ta tién hanh do cac thong so k¥ thuat can thiét nhu : do ham lwong mu kho,
thanh phﬁn NHj3 con lai trong mu.

1. Phan loai va so ché mi:

Mu cao su duoc chia thanh nhiéu loai: mi nude (latex), ma chén, mu dat ...
Mu nude 1a mu t6t nhat, thu truc tiép trén than cay, mdi ngdy mu nudc duoc gom
vao mot gio qui dinh. Pé mu khong bi dong trude khi dem vé nha may, khi thu ma
ngudi ta cho NH; vao dé chéng dong (ham luong khang déng can thiét chira NH;
(0,003% — 0,1 %) tinh trén cao su khd), tranh sy oxi hoa 1am chat lwong mu nudce
kém di.

Con céc loai mu khac nhu ma dat, mi chén, mu vo duge gop chung lai goi
la mi1 tap (ma tha cap). Do 1a mu roi vdi xuéng dat hodc sau khi thu mi nude mi
van con chay vao chén, hoic mii dinh trén vo cdy . M tap noi chung rat ban 1an
nhiéu dét, cat, cac tap chét va d dong lai trudc khi dua vé nha may.

Mu tap dugc chon riéng theo san pham, dung trong gio hoic tii sach. Thong
thuong ta phan loai riéng ma chén, mii diy, mu vo khong dé 1an 16n voi mu dat.
Mu chén dugc chia 1am nhiéu hang khac nhau, tiy theo kich thuéc mau sic. Ma
trang, mi bi sim mau do oxi hda...

2. Bdo quan mii:

Mu nudc chuyén dén xi nghié¢p dugc dua vao cac bé la‘ing co kich thudc 16n, tai
day mu duoc khudy tron dé lam dong nhat cac loai latex tir cac ngudn khac nhau;
day 1a giai doan kiém tra so khai viéc tiép nhan. O giai doan nay, tién hanh do
trong lugng mu kho va thanh phan NH; con lai trong mu.

Mu tap dé bi oxi hoa néu dé ngoai troi, nhat 1a phoi dudi anh ning, chét luong
mu s& bi giam. Khi dem vé phan xuong, mu tap duoc phéan loai, ngim rira trong
c4c ho riéng biét, dé tranh bi oxi hoa va 1am mat di mot phan chat ban. TUy theo
pham chét timg loai mi c6 thé ngam tdi da 1a 7 ngay va téi thiéu 1a 12 gio. Mua tap
ngoai ngdm nudc ¢ thé ngam trong dung dich héa chat (acid clohidric, acid axalic,

c4c chat chong 140 hoa) dé tranh phan hity cao su.
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Céc loai mu day, mu dat duoc nhit riéng, trudekhi ton trit dugc rira sach bang
cach cho qua gian rira c6 chira dung dich héa hoc, thich hop dé tay cac chét do, loai
bo tap chat.

3. Qui trinh cng nghé so' ché mu:

O Viét Nam hién nay c¢6 3 cong nghé chinh dang ap dung trong thuc té:
cong nghé ché bién ma ly tam, cong nghé ché bién mi cdm va cdng nghé ché bién
mu to.

a. Cong nghé ché bién mu ly tim:

Mu nudce co khoang 30% ham lugng cao su khd (DRC) va 65% nudce, thanh
phan con lai 14 cac chét phi cao su. Cac phuong phap da duoc trién khai dé co dic
mMu nudce tir vuon cay 12 ly tim, tao kem va bdc hoi. Trong cong nghé ly tam do su
khac nhau vé ty trong giita cao su va nudc, cac hat cao su dudi dang serum dugc
tach ra nho lyc ly tim dé san xuat ra mu ly tdm tiéu chuan véi 60% DRC. Mu ly
tam sau d6 duoc xtr Iy voi cac chit bao quan phl hop va dua vao bon luu trir dé on
dinh t6i thiéu tir 20 dén 25 ngay trude khi xuat.

Mot san pham phu cia cong nghé ché bién mu cao su 1a ma skim (DRC
khoang 6%). Mu skim thu dugc sau khi ly tam duoc ddnh dong bang acid va duoc
so ché thanh céc to crep day hay sir dung dé san xuat cao su cém dudi nhiéu dang
khéc nhau.

b. Cong nghé ché bién cao su cém.

Trong c6ng nghé nay, mu nudc tr vuon cdy cao su sau khi dugc danh dong
bang axit va ma dong vuon cdy duoc dua vao day chuyén mdy so ché dé dat két
qua sau cung la cac hat cao su ¢6 kich thudc trung binh 3mm trude khi dua vao 10
say. Cao su sau khi sy xong dugc dong thanh banh cé trong luong 33,3 kg hay tuy
theo yéu cau cta khach hang.

Sau d6 mi dugc ché bién qua cac cong doan :

Cong doan 1 : Xir Iy nguyén liéu :

Tiép nhan mu tir hd quay, dé lang roi din dén muong danh déng nho mang dan
mu, tai day mu dugc pha voi axit lodng 1%. Ham lugng mu khé (DRC) tai muong
danh dong 1a 25%, pH = 4-5

Cong doan 2 : Gia cong co hoc :

|—
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T muong danh dong sau 6 — 8 gio mu trong muwong dugc dong tu, xa nudc vao
cho mi1 n6i 18n mat muong. Mu duogc dua qua may can Crepper dé can mong, loai
bé axit, serium trong mu. Mdi may c6 hé thong phun nudc ngay trén truc can dé
lam sach to mu trong khi can. Tiép theo t& ma dugce chuyén qua may can bam lién
hop tao hat. Khi d6 mu dugc can nho thanh hat c6 duong kinh khoang 6mm, rdi
cho vao hd nudc rita. Sau ciing bom Vortex hit chuyén cac hat cém 1én san rung dé
tach nudc sau d6 dua vao thung say va day vao 10 say.

Cong doan 3 :Gia cong nhiét

Mu cém dugc dua vao 10 say tir 13 — 17 phat, nhiét d6 tir 100 — 1100C sau d6
cho qua hé thong hiit 1am nguoi.

Cong doan 4 : Hoan chinh san pham

Phan loai san pham, can 33.3kg ép kién, dong goi PE, dong palette dua vao kho

thanh pham roi xuét xuong.

|
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So do che bién mu cao su ly tam

Amoniac - -
- MU NUOC
Nudc rita cac phuong Nudc thai
tién bon chira, san... >
MAY LY TAM
Rura chén sang
A 4 A\ 4
— MU LY TAM MU SKIM
Acid —F—
— DPANH DONG
sunfuaric
y
SERUM CAO SU
A
Nudc rta ——» CAN CREP
Nudc
thai
v

Nudc thai chung
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DAy chuyen cong nghé san xuat mu com tw mu nuwdc

Bé hon hop (chira mu

nuéc) Nude thai
A
Muong danh dong (cho .
axit) Nudc thai
Cén -Viat-Ep Nudc thai
A
A
Can tao to Nudc thai
A
Bam cam :
Nudc thai
\
A
San rung Nudc thai
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c. Céng nghé ché mu to:

Mu nudc vuon cay dugce loc ty nhién dé loai bo tap chat, cac manh vun,
cat...Mu sau d6 dugc d6 vao cac khay danh dong va duoc pha lodng dé DRC con
khoang 10%, pH ctia mil giam xudng coOn 4,5 bang cach sir dung axit foomic hay
axit axetic va mu nude thuong dé dong dic qua dém. Sau khi hoan toan dong dic,
tdm mu dong noi Ién trén serum va dugce dua qua gian can mi to. Cap truc ddi cia
giam can c6 cit ranh dé tao 16p nhan trén mu. To ma sau d6 duoc dém phoi cho
khé sau d6 dugc dua vao 10 xdng dé san xuat mu to xong khoi (RSS).

Mu to hong khoi (ADS) 1la mot dang mu to khong x6ng khoi c6 mau vang lot.
Viéc ché bién ma ADS hoan toan giong nhu ché bién ma RSS ngoai trir khong
x0ng khoi. Nguoi ta thém 0,04% mubi metabisulphit vao mi nudc dé giit mau cao
Su.

Quy trinh san xuat:

Mu dong:

Sau khi danh dong mu dugc dua qua dan may can dé can mong, loai bo
acid, serum trong mi. Do yu cau va nhiém vu cua timg loai may nén mdi may co
chiéu sau va s6 rdnh cua tryc khac nhau, khe ho gitra hai truc giam dan theo thir tu,
s6 1an can tUy theo timg loai mu, dé cudi cing cho ra t& mu min, dong déu co do
day 3-4 mm. Mdi may c6 hé théng phun nudc ngay trén truc can dé 1am sach to mu
trong khi cén. Sau cliing to mi duoc chuyén qua may can bom lién hop tao hat.

Pé x4c dinh lugng acid danh dong: tinh dua vao ham lugng cao su kho.

+ Cén bam:

Qua may cén bam lién hop, may dugc can nhd thanh hat c6 duong kinh
khoang 6mm, rdi cho vao hod rtra, sau d6 bom sé& hat cac hat cdm sang xe chira céc
hoc say.

+ Say:

Pé rao mu trong 30 phut, sau d6 day xe vao 10 xong, siy & nhiét do 110-
120°C, thoi gian sdy 2 gid. Diu chinh quat ngudi 15 phut trude khi cho ra 10 say.

+ Can ép:

|
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Ra khoi 10 sy, can khdi mu va ép thanh timg banh & nhiét do 40°C, thoi
gian ép 1 phut. Sau d6, chuyén qualyay kiém tra kim loai. Giai doan cudi cling 1a
ldy mau kiém pham.

+ Dong kién:

Bao banh mu bang bao PE, xép thanh kién, dong palet, ton kho.

So do cong nghé ché bien mu cao su:

|
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Nudc phalodng )] MU NUGC

A4

NHAN MU 5 R

ACIU B

A 4

PDANHPONG | | Serum+ __ |
rra

Nudcrra —

CAN | Rin

SAY, EP _» Khithai

PONG GOI

v

Nudc thai sau cung

1.2. Ngudn géc thanh phin va tinh chat nwée thai nganh ché bién mii cao su:

Nudc thai tir nha may ché bién mii cao su ¢6 do nhidm ban rat cao, anh huong
I6n dén didu kién vé sinh méi truong. Nudc thai ra tir nha may véi khoi lugng 16n
gay 6 nhiém tram trong dén khu vuc dan cu, anh huong dén sirc khoe, doi sdng cia
nhan dan trong khu vuc. Cac mui hoi thdi doc hai, hoa chat st dung cho cong nghé
ché bién ciing anh huong tryc tiép dén doi song nhan dan va su phat trién ciia dong
thuc vat xung quanh nha may.

Néu khong xtr 1i triét dé ma xa truc tiép luong nudc thai vao cac nguodn tiép
nhan nhu soéng sudi ao, ho va cac ting nudc ngam thi n6 s& gy anh hudng ning
dén moi truong xung quanh nhu :

> Chit ran lo limg c6 thé gay nén hién twong bun ling va nay sinh diéu kién

ky khi.

16
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> Céc hop chét hitu co c6 kha ning phan hiy sinh hoc chii yéu 1a proein,
cacbonhydrat,... dugc tinh toan thong qua cac chi tiéu BOD5 va COD. Cac
hop chat ndy c6 thé gy ra sy suy giam ngudn oxy ty nhién trong ngudn
nude va phat sinh diéu kién thdi rira. Chinh diéu ndy dan dén su phét hoai
va tiéu diét cac sinh vat nudce va hinh thanh mui héi kho chiu.

> Gay 6 nhiém tang nudc ngam khi ngdm xudng dat, lam ting nong d6 NO2

trong nudc ngam, rat nguy hai cho strc khoé con nguoi khi sir dung ngudn
nude bi 6 nhiém.

> Gay hién tuong phu dudng cho ngudn tiép nhan do nudc thai c6 ham luong

N, P rét cao.
1.2.1. Nguén géc nuwée thai mi cao su:

Trong qué trinh ché bién mu cao su, nudc thai phat sinh cha yéu tir cac cong
doan san xuit sau :

* DAy chuyén ché bién ma ly tam :

Nudc thai phat sinh tir qua trinh ly tim mu, rira may moc thiét bi va vé sinh
nha xuodng.

* DAy chuyén ché bién mua nuéc :

Nudc thai phat sinh tir khau danh dong, tir qua trinh can bam, can tao to, bam
com. Ngoai ra nude thai con phat sinh do qua trinh rira may moc thiét bi va vé sinh
nha xuodng.

* DAy chuyén ché bién mu tap :

Day la day chuyén san xuat tiéu hao nudc nhiéu nhat trong cac day chuyén ché
bién mu. Nudc thai phat sinh tir qua trinh ngam, rira mu tap, tir qua trinh can bam,
can tao to, bam com, ria may moc thiét bi va vé sinh nha xuong,...

Ngoai ra nudc thai con phét sinh do rira xe chd mu va sinh hoat.

Trong ché bién cao su kho, nudc thai sinh ra & cac cong doan khudy tron, 1am
dong va gia cong co hoc. Thai ra tir bdn khuat tron 14 nudc rira bon va dung cu,
nudc nay chira mot it mu cao su. Nudce thai tr cac muong dong tu la quan trong
nhat vi né chia phan 16n 1a serum dugc tach ra khoi mu trong qua trinh dong ty.

Nudc thai tir cong doan gia cong ciing c6 ban chat twong tu nhung lodng hon, day

|
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la nude rira duge phun vao cac khdi cao su trong qua trinh gia cong co dé tiép tuc
loai bo serum ciing nhu cac chét ban.

Trong san xudt mi cao su ly tim, ma cao su sau khi khudy tron dugc dua
VA0 C4c noi ly tim quay véi tde do chirng 7000 vong/ phut. Véi toe do nay, luc ly
tam du 16n dé tach cac hat cao su ra khoi serum, dua vao su khac biét vé trong
lurong riéng cua chung. Sau khi mu cao su dugce c6 dac dé@ dugc tach ra, chat long
con lai 1a serum, van cOn chira khoang 5% cao su, s& duoc lam doéng bang sulphuric
acid dé ché bién thanh cao su khéi véi mot qua trinh twong ty nhu cao su thong
thuong. Ché bién mu ly tim ciing tao nén 3 ngudn nude thai. Nudce rira may moc
Va C4c bdn chira, serum tir myong dong tu skim, va nudc rira tir cac may gia cong
co. Trong s nay serum cia mu skim 13 c6 ham luong chat 6 nhiém cao nhat.

San xuat mot tin thanh pham ( quy theo trong luong kho) cao su khdi, cao
su to va mu ly tam thai ra twong trng khoang 30, 25, 18 m® nuée thai.

1.2.2. Tinh chit nwéc thai cao su:

Nudc thai danh dong c6 ndng d6 chat ban cao nhat, cha yéu 1a cac serum
con lai trong nudc thai sau khi vét mii bao gdm mot s6 hoa chat dic trung nhu acid
axetic CH3;COOH, protein, duong, cao su thtra; luwong mu chua dong tu nhiéu do
d6 con thira mot lugng 16n cao su & dang keo; pH thap khoang 5 — 5,5. Nudc thai ¢
cac cong doan khac (can, bam,... ) c6 ham luong chét hitru co thép, ham lugng cao
su chwa dong tu hau nhu khong dang ké.

Pic trung co ban ciia cac nha may ché bién cao su d6 1a sy phat sinh mui. MUi
hdi thdi sinh ra do men phan huy protein trong méi trudng acid. Chung tao thanh
nhiéu chat khi khac nhau: NH;, CH;COOH, H,S, CO,, CH,, ... Vi vy viéc xur 1y
nuéc thai nha may cao su 1a mot van dé quan trong can phai dugc giai quyét.

Bang: Thanh phan, tinh chdt cong nghé so ché mii cao su

Chi tiéu NT ma ly | NT mianwée | NT muatap NT cong
tam chung
Luu lwgng | 15-20 25-30 35-40 -
(m*/tanDRC)
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pH 9-11 5-6 5-6 5-6

BOD (mg/l) | 1.500 1.500-5.500 | 400 — 500 2.500 — 4.000
12.000

COD (mg/l) | 3.500 2.500 - 6.000 | 520 — 650 3.500 — 5.000
35.000

SS (mgll) 400-6.000 | 200-6.000 | 4.000-8.000 | 500 —5.000

NH; - N 75,5 40,6 110 426

Téng nito | 95 48 150 565

(JKN)

PO, - P 26,6 12,3 38 48

Nguon : Thong ké tir Trung tam cong nghé méi triecong —ECO
Tinh chit nuwéc thai:

* DAy chuyén san xuat mu ly tAm :

Day chuyén san xuat nay khdng thyuc hién quy trinh danh déng cho nén hoan
toan khong st dung acid ma chi sir dung amoniac, lugng amoniac dua vao kha 16n
khoang 20kgNHs/tin DRC nguyén li¢u. Do d6 dic diém chinh cia loai nuéc thai
nay la:

- b6 pH khé cao, pH 9-11

- Nong d6 BOD, COD, N rat cao.

Day chuyén ché bién mi nudc :

Pic diém ciia quy trinh ¢dng nghé nay la s dung tir ma nudc vudn cay co
bo sung amoniac 1am chat chong dong. Sau d6, dua vé nha may dung acid dé danh
dong, do d6, ngoai tinh chat chung 1a néng 46 BOD, COD va SS rét cao, nudc thai
tir day chuyén nay con c6 do pH thap va nong do N cao.

* DAy chuyén ché bién mu tap

Mu tap 1an kha nhiéu dat cat va cac loai chat lo limg khac. Do d6, trong qua
trinh ngdm, rira mu, nudce thai chira rat nhicu dat, cat, mau nuge thai thuong co
mau nau, do.

- pHtr5,0-6,0
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- Nong do chét ran lo ling rat cao

- Nong d6 BOD, COD thap hon nuéc thai tir diy chuyén ché bién mu nuéc

1.3. Gi6i thiéu cac so' @6 cong nghé ciia nwée ngodi:

1.3.1. Cac cdng nghé xir Iy nwéc thai ché bién mii cao su ¢ nwée ngoai:

Cac hé théng xtr Iy nude thai duge s dung rong rdi dé xir Iy nudc thai nha

may cao su ¢ Malaysia, Indonexia:

Bang : Hé thong xit Iy nwéc thai ciia cdc nwée Péng Nam A.

Tén nha may Ching loai so | Cong suat | Hé thong xir Iy nwéc thai
ché (tin/ngay)

Malaysia

Mardec Mu ly tdm 12.000 Ky khi- suc khi dung biotin

Mendakale

Tropical prodce Mu ly tam 12.000 Suc khi bang may thoi khi

ngam qua cac vOi thoi khi

Lee Rubber Mu khoi tap 13.000 Ho ky khi — Ho suc khi

Chip Lam seng Mu ly tdm 36.000 Ky khi — UASB

Kotatrading Mu ly tam/skim | 24.000 Muong oxi hoa

Titilex Mu ly tim 12.000 Ho suc khi va ho tiy chon

Indonexia

Membang Muda Mu ly tam 12.000 Ho suc khi va ho tiy chon

Gunung Para Ma t6 va ma | 25.000 Ho ky khi — HO suc khi
khbi

Rambiman Ma khdéi & ly | 12.000 Ho suc khi va ho tdy chon
tam

Tir nhitng nam cudi thap ky 70 va dau 80, Malaysia d4 di du trong nghién

ctru, ing dung cac cong nghé xir 1y nudc thai vao thyuc té san xuit. Két qua hién

nay cac cong nghé xur Iy nudc thai do Malaysia dua ra dugce coi 1a phu hop va dugc

4p dung tai nhiéu nha mday so ché cao su nhu & Malaysia, Indonesia, Thai

|
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Lan...Cong nghé xir 1y nudc thai dugc nghién ciru va &p dung vao san xudt &
Malaysia chu yéu tap trung vao Xt 1y sinh hoc nhu :

1- Hé thdng ho ki khi - ho tly nghi.

2- Hé thong ho ki khi - hd 1am thoang

3- Hé théng ho 1am thoang.

4- H¢ théng muong oxy hoa.

So do cong nghé xir Iy hién miede thai tai Malaysia

NUOC IHAI CHE BIEN
MU CAO SU

XU LY CO HOC I
BE CAN BANG I

A

HO KY KHi I HO KY KHI I MUGNG OXY HO LAM
HOA THOANG

HO HOAN
THIEN

HO TUY HO LAM
NGHI THOANG

BE LANG

HO KY KHI

MOI TRUONG [| MOI TRUONG .
I - . M.TRUONG I
MOI TRUONG

|
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1..3.2. COng nghé xir ly nwéc thii cao su trong nwéc:

Trén thé giéi hién nay, Viét Nam dung hang thi 6 vé san xuat cao su. Trudc
1994, van dé xtr Iy nudc thai cho cac nha may ché bién mu cao su chua duoc chu .
Sau khi Nha nu6c ban hanh Tiéu chuan maéi truong déi voi cac loai nude thai cong
nghiép (TCVN 5945-1995), cling Véi sy phat trién nhanh vé kinh té va xa hoi, yéu
cau xir Iy nudc thai ngdy cang tré nén cap bach. Trude tinh hinh nay, Tong Cong ty
Cao su Viét Nam moi Cong ty tu van hang dau ¢ Malaysia 1a Mott Mac Donald
Ltd, thuc hién viéc diéu tra, nghién ctru cic nhu cau kiém soat 6 nhiém cho cac nha
may ché bién mu cao su tryc thudc. Két qua Mac Donald.Ltd., ¢4 dua ra khuyén
c4o 0 thé ap dung mot trong bén cong nghé cuia Malaysia vao cac nha may ché
bién mil cao su tai Viét Nam. Tuy nhién, khuyén céo nay chua co tinh kha quan vi :

- O Malaysia cic nha may ché bién mu cao su thuong khong nam trong khu
vuc dan cu, nguoc lai tai Viét Nam, c6 nha may s& c6 dan cu sdng ¢ xung quanh.
Do d6, khong thé 4p dung cong nghé xir Iy nudc thai ché bién mu cao su dang hd

xu 1y sinh hoc 1ién hoan (ki khi, tuy nghi,...) dugc. Viéc ap dung cong nghé xir ly

|
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nay sé khong khoi gy 6 nhiém mui hdi anh huong dén khu dan cu sdng & xung
quanh va nudc ngam do tham.

- Diéu kién tu nhién, dja 1y, kinh té va xa hoi hai nudc khac nhau.

- Pic diém, tinh chat nude thai tir cac cong nghé ché bién mu cao su khac
nhau.

- Yéu ciu tiéu chuan, chét lugng nudc thai ra ngoai méi truong hai nudc ciing
khac nhau. Mot s chi tiéu nudc thai sau xtr Iy & Malaysia ciing khong dat tiéu
chuan thai loai A va B (TCVN 5945- 1995) ctia Viét Nam

Hién nay, trong s6 10 nha may ché bién mil cao su c6 hé thong xir Iy nudc thai
thi 6 nha may ap dung cong nghé theo cong nghé cua Malaysia. Con lai 4 nha may
&p dung cac cong nghé dang bé nhu : UASB ¢ Nha may Long Thanh (Pong Nai),
bé sinh hoc ki khi & Nha may cao su Ven Ven (Tay Ninh), DAF nha may Hoa Binh
(Viing Tau) va Tan Bién (Tay Ninh). Nhin chung cac nha may xur Iy nude thai hoat
dong chua c6 hiéu qua. Mic du hé thong xir Iy UASB, bé sinh hoc ki khi déu c6
hiéu qua xir Iy cao hon so v&i dang hd nhung nudc thai ra khoi hé théng xir 1y van
chua dat tiéu chuan méi trudng.

Tinh trang ky thudt tai hé thong xir Iy nwéc thdi nganh cao su:

* Khong di cong xuat xir Iy: Hau hét cac hé thong bi qua tai tir thang giita nam
dén cubi nam do dugc thiét ké khong da cong xuat. Cu thé:

- Tat ca bé gan mu khong dat hiéu qua, mi cao su cOn nhiéu trong nudc thai ¢
qua trinh xu 1y tiép theo.

- Thoi gian luu nudc tai cac hé théng ap dung cong nghé hd duoc khao sat
thuong trong 20 -30 ngay. Trong khi v6i ham luong chat 6 nhiém hitu co cao cia
nuée thai ché bién mu cao su. Thoi gian luu can thiét 1a 60 ngay.

- Tai trong hitu co khao sat gap nhiéu lan so véi tiéu chuan k¥ thuat.

- Thiét bi suc khi thuong c6 cong suat thip hon nhiéu so V&i cong suét thiét
ké va khong lam viéc 24/24 gio.

- Chét luong nuéc tai dau ra cia hé thong chua dat tiéu chuan yéu cau ky
thuat.

* Chua phu hop:

|
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Dic diém nay thé hién hé thong cong nghé khong bao gém cong doan xir 1y ky
khi ddi véi chét thai 6 nhiém chét hitu co cao nhu nudc thai cao su. Néu xir 1y sinh
hoc hoan toan hiéu khi doi hoi cong xuat thiét bi va tiéu hao dién nang rat 16n. Su
khong dong bo giira thiét ké cong nghé.

Cé&c hé thong xir Iy nwéc thai hién trang:

V6i nhan thirc sdu sic ddy manh hoat dong quan 1y va bao vé méi trudong trong
sach dé phat trién kinh t& x4 hoi mot cach 6n dinh. Téng cong ty cao su Vi¢t Nam
d4 chi dao xdy dung hé théng xir Iy nudc thai ciia nha may. Hién nay xdy dung
dugc 22 hé thong/ 33 nha may, xudng ché bién cao su thudc Tong cdng ty Cao Su.
Nhin chung, nudc thai sau xtr Iy tai cdc nha may ché bién cao su thién nhién co cac
chi tiéu COD va BOD & gi4 tri trung binh cao hon khoang 9 1an so véi gi6i han qui
dinh ¢ cot B (cho thuy vuc tiép nhan pho bién cua Nganh Ché bién cao su) trong
TCVN 5945:1995. Trong khi d6, mirc amoniac (theo N) vuot khoang 80 lan so véi
yéu cau cta tiéu chuan

CHUONG I1I: LUA CHON CONG NGHE XU LY NUOC THAI CHO
NHA MAY CHE BIEN CAO SU:

I1.1. Cac thong sb thiét ké:

Nudc thai ciia nha may ché bién mu cao su bao gdm cac chi tiéu chinh sau:

STT | Chi tiéu Néng d thai TC loai B(TCVN
(mg/1) 5945 - 2005)(mg/l)

1 LUULUQNG | 1500

2 pH 5-55 55-9

3 BODs 2300 <50

4 CoD 3500 <100

5 SS 800 <100

6 TKN 130 <6

7 PronG 20 <6

Chat lwong niede thai sau xir 1y: nwde sau xir Iy dat tiéu chudn logi B

(TCVN 5945 - 2005).

|
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11.2. lra chon so d6 cong nghé:

Viéc Iya chon cong nghé xir Iy nudce thai can phai dua vao céc yéu to sau:
Luu lugng, thanh phan, tinh chat nudc thai & dau vao.

Tiéu chuan xa nudc thai vao cac ngudn tiép nhan twong tmg.

Tinh kinh té ciia cong trinh ( xay dung va van hanh).

Dién tich mat bang cong trinh.

Dya vao diéu kién tu nhién x& hoi tai viing ma cong trinh xay dyng ( cao

trinh, khi hau, vat liéu& )

Nhiing diéu kién thiét bi hién c6 trén thi truong.

Két qua phan tich nudc thai tong hop cia nha may cho thay, ty 16 BOD/COD

bang 0,7, nén céng nghé xir Iy phl hop 1a cong nghé xir Iy sinh hoc. Do noéng do

chét hitu co trong nude thai kha 16n nong d6 COD 1a 3500mg/I, nén cdng nghé xir

ly sinh hoc két hop hai qué trinh ki khi va hiéu khi.

Xir ly sinh hoc ki khi gdm ¢é qua trinh sinh hec xir Iy nhén tao va sinh hoc

tw nhién:

Cac phuong an dua ra:

1. Phwong an 1:

|
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Bedpha
Song Bedaég Bediied Tram | | Beduyea Bedroa
chaé rag cafl hoag boém no& vach ngaé
4
Hodadg H‘ﬁ]?OHA BedUASB
A v y h
Ngaé Ngaé Tram
choa rag choa catl khi nea Tram
thu khi
Uu diém:

Cong trinh don gian d& xay dung, d& van hanh bang co hoc, it ton ning lugng,

chiém it dién tich.

Nhuoc diém:

khéng thu hoi lugng mu that thoat trong qua trinh so ché do d6 that thoat mot

luong mii cao su cO kha niang ché tao san pham, kha nang xu 1y Nito va phdppho

chura cao nén dé gay nén hién tuong pht dudng héa va phat sinh mui hdi trong khu

vyc xung quanh nha may.

Phuong an 2:

|
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May net Thieébo
X600y Bedgah khi tab ap 16t
muinéda| | mud I
Bediiea
hoag
X 000g Bedaég
mudap catl
v
Saa
phoi cafl
Hoaddyu Hoaddyu
bo&ung |« bo&ung i«
baé 2 bagé 1
Uu diém :

Bedinh
hot ki khi

b

Hoaokhi

|

Hiea khi co66g

boa( troé bea
ma8

xur 1y triét dé cac hop chat hitu co, ¢6 thiét ké bé gan mu dé thu hoi lai ddng ké

lwong mu thét thoat trong qua trinh so ché mii cao su

Nhuoc diém:
Chiém nhiéu dién tich x4y dung, khdng cé thu hdi nang lwong

Phuong an 3:

Ghi chu:

DPuong di cua nude thai

Duong di cia bun

Puong di ciia hda chat

Duong di cua rac, cat, mu

Duong di cua khi

Puong nudce sau tach bun
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rdc—> chon l4p

A——Cat—— Thu hdi cat

May nén khif-—

[0 Thu héi mqg cao su

Nuwéce

sau

ééﬁﬂ{ébwgé;s._”+?mﬁnwﬁ

tach

bun

dd NaOH —  — QW”UW

Nuwéce
hoan

lwu

- Thiet bi lam

sach khi

ang

z
<

.

ThUCH; suaurﬁ,

—

>

Xa can

May théi khi)-

Ho thuc vat

:

Ngudn tiép nhan

Thuyét minh:
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Nudc thai tir qui trinh ¢dng nghé duoc din qua song chan rac dé loai bo tap chat
thd cd kich thudc 16n sau d6 nudc thai duoc dan qua bé nudc thai duoc dan qua bé
Iéng cat, tai day nhitng hat cat c6 kich thudc 16n hon 0,25 mm s€ dugc giir lai dé
tranh anh huong dén hé théng bom & cac cong trinh phia sau. Sau d6 nudc thai qua
bé diéu hoa dé diéu hoa luu hrong, tranh hién tugng qua tai cuc bd cac cong trinh
phia sau. Nudc thai tir bé diéu hoa duoc bom vao bé tuyén noi dé loai bo chat thai
ran lo himg c6 trong luong riéng nhé hon cua nudc, trén bé cé hé thong thu gom
bot va cac khdi cao su dem tai ché. Nudc thai duge hoa tron NaOH va chat dinh
dudng dé tao moi truong thuan loi cho cong trinh xir 1y sinh hoc phia sau. Nudc
thai tiép tuc dua sang bé UASB, pH thuan loi cho hoat dong ciia bé UASB 12 6,7 —
7,5. Tai bé UASB, céc vi sinh vat & dang ky khi s€ phan huy cac chit hitu co c6
trong nudc thai, hiéu suat xi Iy ciia bé UASB tinh theo COD, BOD dat 60-80%
thanh cac chat vo co & dang don gian va khi Biogas (CO,, H,S, CH4, NHa...).
Sau bé UASB duoc thai dan qua bé Aeroten xir 1y triét dé cac hop chét hiru co. Tai
bé Aeroten dién ra qua trinh sinh hoc hiéu khi dugc duy tri tir may thoi khi. Tai day
c4c vi sinh vat & dang hiéu khi (bUn hoat tinh) s& phan huy cac chat hiru co con lai
trong nude thai thanh cac chat vo co dang don gian nhu: CO,, H,0 ...
Quaé trinh phan hay ciia cac vi sinh vat phu thudc vao cac diéu kién sau: pH, nhiét
d6, cac chat dinh dudng, ndng do bun va tinh chat dong nhét cia nudc thai. Do d6
can phai theo dBi cac thong sb nay trong bé Aeroten. Hi¢u qua xir i COD trong bé
dat tir 90-95%. Tir bé Aeroten nudc thai dan sang bé lang, tai day dién ra qua trinh
phan tach gitra nudc va bin hoat tinh. BUn hoat tinh ling xudng day. Nudc thai
dugc dua dén ho sinh vat trude khi dugc xa ra ngudn tiép nhan.
Bun hoat tinh ¢ ddy bé ling mot phan dugc bom tuan hodn vé bé Aeroten nhiam
duy tri ham luong vi sinh vét trong bé. Bun du duoc bom vao bé nén bun trong lyuc
dé 1am giam thé tich. Sau d6 dugc bom dén ngin khudy tron ctia may loc ép bang
tai dé khudy tron cling polyme, rdi di qua hé thong bang tai ép bun. Bun thai ra ¢
dang banh dem di chon 1ap hoic sir dung 1am phan bon.
Uu diém:

- Thoi gian khoi dong ngan, viée kiém bun hoat tinh dé khoi dong dé dang va

san co.
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- Hiéu qua xtr ly sinh hoc cao.
- CO thé tan dung duoc luong cao su that thoat, tan dung duoc lugng khi CH,
lam nang luong.

Nhuoc diém:

- Chi phi van hanh lén.

- Dién tich xay dung 16n.

- Véan hanh doi hoi k¥ thuat cao
Lwa chon cong nghé

Két qua phan tich nudc thai tong hgp cia nha may cho thay, ty 16 BOD/COD
bang 0,7, nén céng nghé xir Iy phl hop 1a cong nghé xir Iy sinh hoc. Do noéng do
chét hitu co trong nudc thai kha 16n nong d6 COD 1a 3500mg/I, nén cdng nghé xir
ly sinh hoc két hop hai qua trinh ki khi va hiéu khi.

Xir Iy sinh hoc ki khi gdm c6 qua trinh sinh hoc xtr 1y nhén tao va sinh hoc tu
nhién.

Qua trinh xir 1y sinh hoc ty nhién sir dung cac loai hd yém khi, cong nghé
dugc ap dung phd bién tai Malayxia. Uu diém cua hé thong hd nay Ia chi phi
khong cao, khong doi hoi bao tri thuong xuyén. Tuy nhién lai ¢ nhugc diém yéu
cau dién tich 16n, gdy mui théi rat kho chiu cho khu vuc xung quanh, khéng thu
hoi duoc khi. Vi tri nha may cach khu dan cu kha gan khoang 300m. Do vay cong
nghé xtr Iy nude thai theo dang ho tw nhién ki khi 12 khong kha thi.

Qua trinh xir 1y sinh hoc nhén tao c6 rat nhiéu dang cong trinh khac nhau bao gém
vi du nhu bé ki khi x4o tron hoan toan, bé tiép xuc ki khi, b UASB, loc sinh hoc ki
khi, bé biogas....

Dbi v6i cong trinh ki khi xao tron hoan toan c¢6 cac wu diém van hanh khong
phtre tap, chiu dugc nudce thai ¢d SS cao, nhung lai ¢6 nhugc diém tai trong thép,
thé tich thiét bi phan mg 16n dé dat SRT can thiét. Dang cong trinh ndy khong thoa
man yéu ciu cua nha may.

Cong trinh xur 1y dang tiép xtc ki khi chi thich hop ddi loai nuéc thai c6
nong do SS cao, kha ning chiu tai cua bé xir Iy nho, van hanh doi hoi ky thuat cao,

nén cong trinh nay khdng kha thi dé ap dung cho nha may cao su .
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Cong trinh xir ly dang loc sinh hoc ki khi chi thich hop nuoc thai ¢6 ndng do COD
tuong d6i nho. Khong phi hop véi nude thai cao su vi mi cao su trong nudc thai
rat dé bit kin cac vat liéu loc.

Cong trinh xir 1y bé ki khi UASB 1a phil hop so vdi cac yéu cau xir Iy ciia nha may,
nho vao cac wru diém cua cong trinh nhu van hanh don gian, chiu dugc tai trong
cao, lugng bun sinh ra it (5-20% so v&i xir 1y hiéu khi), co thé diéu chinh tai trong
theo timg thoi ky san xuat cia nha may. Ngoai ra bun ¢ kha ning tach nudc tot,
nhu cau chét dinh dudng thap, nang luong tiéu thy it, thiét bi don gian cong trinh it
tén dién tich va khéng phét tan mui hoi.

Nudc thai sau khi qua bé UASB ¢6 néng d6 COD khoang 400-800mg/l chua dat
tiéu chuan xa thai do d6 can phai tiép tuc xur Iy bang qué trinh xir 1y sinh hoc hiéu
khi. Trong cong nghé xir 1y hiéu khi, ciing c6 rat nhiéu don vi cong trinh khac nhau
nhu : cac dang hd xu ly tu nhién, hd lam thoang co hoc, muong oxi hoa, bé
AEROTANK, bé Ioc sinh hoc, bé tiép xtic, & ..C6 rat nhiéu don vi cong trinh xir ly
khac nhau ma ta can can nhac lya chon sao cho phl hop véi diéu kién thyc té (Iuu
luong, ndng d6 cac chat 6 nhiém, vi tri noi xtr 1y, tan dung coéng trinh sin c6, dic
diém nguodn tiép nhan) va viéc chon ty 18 F/M thich hop cho hé thdng xtr 1y 1a rat
quan trong. Va nhém chon bé AEROTANK 1a thich hop.

V 6i nh ting nhan xét trén chdng ta thdy phuong an 3 1a thich hop nhét

CHUONG III: TINH TOAN HE THONG XU LY NUOC
THAI CAO SU

I11.1. Song chin rac:

Do lugng rac khong 16n, chon song chan rac 1am sach thi cong.

|
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Hinh 1.1 Song chén rédc lam sach thii céng.

¢ Nhiém vu:

Song chan réc c6 nhiém vu giit lai cc tap chat tho c6 kich thudc 16n nhu rac,
v6 khoai mi....C4c tap chat ndy cO thé giy ra su c¢d trong qué trinh van hanh hé
thdng nhu lam tic duong dng hodc kénh dan, bao mon duong dng, thiét bi, tang tre
luc dong chay nén lam tang ti€u hao nang luong bom.

Song chin rac duoc ché tao tir cac thanh kim loai va dat dudi dudng chay cia
nude thai theo phuong thang dimg.

Kich thudc va khéi luong rac giit lai & song chin rac phu thudc vao kich
thudce khe ho giira cac thanh dan. Dé tranh r dong rac va gay ton that ap luc qua
I6m ta can phai thuong xuyén lam vé sinh (co rac).

% Quaé trinh lay rac

- DUng cao lay rac khoi cac thanh chin

- Cho réc vira cao vao thiét bi chira rac

- Pua dén noi dé rac dé nhan vién vé sinh moi trudng dén thu gom dinh ky
hang ngay va ché dén noi xir 1y chat thai ran tap trung

- Chu ky 13y réc ¢ song chan rac phu thudc vao luong rac. Viée 13y réc phai tién
hanh dtng qui dinh vi rac & dong qua lau khong nhimg gay mui hoi thdi ma con
gay can trg dong chay tir song chan rac dén bé lang.

% Tinh toan:

Luu luong thiét ké: Qg = 1500 m*/ngay = 62.5 m*/h.

Chon hé sb khong diéu hoa k™ =1
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tb 3 N
M= kM x QP = k™ x —Qngay =1x 1500m”/ngay /n\gay =62.5m*/h
24 24h/ ngay

M =Q=62.5m°/h
1. Kich thwéc mwong dit song chin rdc:

S0 khe vua song chan rac la

n =i.K
l.v.h

n= 62.5 «1.05 = 6.2(khe)
3600x0.016x0.7x0.25

Chon n =6 khe

Bé rong clia song chan rac 14 :
B,=dx(n+1)+Ixn
B, =0.01x(6+1)+0.016x6 =0.166m ] 0.17m
L4y chiéu rong cua song 12 0.17m
Trong do:
0 n:Sbkhehs
0 h;: chiéu sau 1op nude
0 Qmax: Luu lwgng 16n nhat cua nude thai Qma = 62.5 m3/h
0 V: Van tdc nude chay qua song chin (0,6 — 1,0 m/s), chon v =0,7 m/s
0 |:Khoang céch giira cac khe ho, chon | =16 mm = 0,016 m
0 Kg: Heé s tinh dén mirc d6 can trd ciia dong nude do hé théng cio rac,
Ko =1,05
o d: chiéu day cua thanh song chan d = 0,01 (m)
Kiém tra lai van toc dong chay & phan mé rong ctia muong trudc song chan

v=—" = 62.5 =0.463m/s>0.4m/s
B,xh  3600x0.15x0.25

2. Tén thit dp lwe qua song chin:

V 2
he = &x M x K
TR
Trong do:
Vmax: TOc d0 chuyén dong ctia nudce thai trudc song chin ung véi luu luong 16n

Nhat Vi = 0,7m/s.
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K: Hé s tinh dén sy tang ton that do vudng mac rac & song chan.
K; =2-3. Chon K =3.
B: Hé s6 phu thudc tiét dién ngang cta thanh, gié tri f X&c diinh theo bang:

10 10 10 10 10 10

7 7 [ o

B=242 1,83 1,67 1,035 092 0,76 1,79
Tiét dién chit nhat p = 1.83

&: Heé s strc can cuc bo cua song chan, tinh theo cong thirc:

% %
f:ﬂx(%j xsina=1.83x(0060116J xsin45° =0,9

o : Goc nghiéng dat song chén so véi phuong ngang o = 45°.

Vdy ton thdt ap lwc qua thanh chdn rdc:

0,7

X

h, =0,9% [*3=0.067(mH,0)

Chiéu dai phan m¢ rong trude song chan rac :

B-B, 0.25-017

= 0.11m
2xtg20  2xtg20

L=

Chiéu dai ngin doan thu hep sau song chén rac

=501 6 os5m
2 2

Chiéu dai xay dung

L =L,+L, +1.5 =0.11+0.055+1.5 =1.665(m)
Lay L= 1.7 (m)

Chiéu cao xay dung:

H =h,+h, +0.5 =0.25+ 0.046 + 0.5 =0.796(m)
Lay H = 0.8(m)
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Trong do:

0 B: la chiéu rong ctia mwong dan nuée

o 1.5:1achiéu dai phan muong dit song chin rac

0 0.5: 1a khoang cach giira cot san nha dat song chin rac va muc nudc

cao nhat (chiéu cao an toan).

0 Vi hy 1 chiéu sau 16p nude trude song.

0 Vahla ton that ap luc qua song chan rac

3. Hiéu qud xir Iy ciia song chan rdc:

Ham lugng chét lo ling qua song chan rac giam 4%
SS =800 x (1-0.04) =768 ( mg/l)

Ham lwong BOD qua song chin rac giam 5%.
BOD = 2300 x (1 - 0.05) = 2185( mg/l)

Béng : Cac thong sb thiét ké va kich thwéc song chin rac

STT | Thong sé Pon vi Gia tri
1 Toc do dong chay trong muong, v m/s 0.7

2 Luu luong gio 16n nhat, Q, ™ m 62.5

3 Chiéu cao 16p nuéc trong muong, h; | mm 250

4 Chiéu rong ciia song chan rac mm 150

5 S6 thanh, n thanh 6

6 Vin toc nudc chay qua song chan, v | m/s 0.463
7 Ton that ap luc qua song chin, h, mm 46

111.2. Bé lang cét:

< Ngin thu bin

| Thiét bi o biin

SO PO CAU TAO BE LANG NGANG

|
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» Nhiém vu:

Loai bo cat, cudi va nhitng manh vun vo co kho phan huay trong nude thai. Néu
cat khong duge tach ra khoi nudc thai co thé gdy anh huong dén cac cong trinh
phia sau nhu mai mon thiét bi, nhanh 1am hu bom, lang cin trong dng muong. Nén
can phai sir dung bé ling cat ¢é dam bao cho cac cong trinh xir 1y tiép theo dat hiéu
qua tot hon va hoat dong 6n dinh hon.

Bé ling cat duoc tinh toan v6i van toc dong chay trong d6 du 16n dé cac phan
tir hitu co nhé khong lang duroc va da nho dé cat va tap chat ran vo co giit lai trong
bé. Trong bé lang cat ngang, dong chay theo huéng ngang va van toc dugc kiém
soat theo kich thudc be, ctra phan phdi ddu vao va mang tran dau ra. Véan toc chay
thudng gan bang 0.15-0.3m/s, thoi gian luu nudce tir 30 — 90s.

Cét sau ling duoc ldy ra khoi bé bang phuong phap thu cong, thiét bi bom
thuy luc hodc sir dung cac thiét bi co khi nhu gau cap, bom truc vit, bom khi nén,
bom phan lyc. Cat sau do dugc dén san phoi cat.

Bdng: Cac thong so nudc dau vao cia bé ling cdt

» Tinh toan:

Chi s Ponvi | Giatri
Luu 3

m“/ngd 1500
luong
BODs mg/I 2185
COD mg/l 3325
SS mg/I 768

Bé lang cat ngang dugc thiét ké voi lwu lugng Gmg véi luu lwong gio 1on nhat

Q, ™ = 62.5m’/I

Chiéu dai bé lang cat dugc tinh toan theo cong thirc sau:

Chon thoi gian luu nude: t = 60s.

Chon duong kinh hat catd = 0.25mm

Chiéu dai bé cat ngang duoc tinh theo cong thuc:
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_1000x K xv_ . xH__ 1000x1.3x0.3x0.25

L max =4.03m
U, 24.2

Chon L =4m

Trong do:

® Vma: Tc d6 chuyén dong ciia nudc thai ¢ bé lang cat ngang tng véi luu

lwong lon nhat. Vinay = 0.3 m/s

o Huax: d0 sAu I6p nudce bé ling cat ngang tmg Vi luu lwong 16n nhat.

Chon Hpax = 0.25m (H = 0.25-1m)

e U : kich thudce thiy luc cua hat cat. d = 0.25mm suy ra Up=24.2mm/s

e K : hé sd thuc nghiém tinh dén anh huéng cia dic tinh cia dong chay

ctia dong nudc dén do lang cua hat cat trong bé ling cat: K = 1.3 tmg véi

Ug=242
Chiéu ngang téng cong ctia bé lang cat tinh theo cong thirc:

Qe 62.5
v, xH 3600x0.25x0.3

B= =0.23m

Chia ra thanh 2 don nguyén, trong d6 1 don nguyén cong tac va 1 don nguyén

du phong. Chiéu ngang mdi don nguyén c6 kich thudc : B=0.23m
Luong cét trung binh sinh ra mdi ngay la:

_ Qg ¥%y _1500x0.15

- —0.225 (m*/ngay).
¢ 1000 1000 ( g y)

Trong do:
v Qup "™ luu lugng ngdy trung binh, Qp " = 3000 m*/ngay.

v Qo: Luong cat trong 1000m® nude thai, qo = 0.15m>/1000m>,

Chiéu cao 16p cét trong bé ling cat ngang trong 1 ngay dém

he W, xt _ 0.225 _ 0.245(m)
LxBxn 4x0.23

Trong do:
v" W, lugng cat sinh ra trung binh trong 1 ngay dém.
v T: chu ky xa cat, chon t = 1 ngay.

Chiéu cao 16p xay dung bé lang ngang :

H,=H,, +h +0.4=0.25+0.245+0.4=0.895m(] 0.9m
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Trong d6 : 0.4 : khoang cach tir muc nude dén bé, m.
Cét ¢ bé lang cat ngang dugc gom vé hd tap trung cat & dau bé va duoc lay ra bang
thiét bi nang thiy luc mot 1an trong mot ngdy dém va dan dén san pjowi cat.
Pé dan cat dén san phoi cat bang thiét bi nang thity luc, can pha lo&ng cat véi nude
thai sau xir ly vai ty 1€ 1:20 theo trong luong cat.
Luong nudc cong tac can thiét cho thiét bi nang thuy luc duoc tinh theo cong thire
Sau :
Q. =W, xG, x20=0.225x1.5% 20 = 6.75m* / ngay
Trong d6 : G, : Trong luong thé tich cua cat : G, = 1.5T/m®
Cét duoc 1ay ra khoi bé lang cat chira mot luong nudc dang ké, do d6 can 1am rao
cat dé van chuyén di noi khac. Qua trinh 1am réo cét duogc tién hanh ¢ san phoi cat.
» Tinh toan san phoi cat :
Dién tich hiru ich ctia san phoi cat dugc tinh theo cong thirc sau :

_ Qus X0y x365  0.15x3000x 365

- =41m?
1000 x h 1000x 4

Trong do:
v' Qg "®: luu lwgng ngdy trung binh, Qy "™ = 3000 m*/ngay.
v’ Qo Lugng cat trong 1000m® nudc thai, qo = 0.15m%1000m?,
v h: chiéu cao 16p bun cat trong nam, h = 4-5m/nam (khi 13y cat da phoi kho
theo chu ky)
Chon sén phoi cat gdm 4 6, dién tich ciia mdi 6 1&: 41/4 =10m”. Kich thudc mdi 6
la: Lx B=2m x 5m.
> Hiéu qua xir Iy cta bé lang cat:
Ham luong chét lo ling giam 5%, con lai:
768 x 95% = 729.6
Ham luong chat BODs giam 5%, con lai:
2185 x 95% = 2075.75
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Mudng thu hep

dé gilr vt nudc =
const trong bé

~—
L L, 2b
L, 2b
ho |
= = = | =
e u ) _“:;,
AP}
bé ling cat
Bang : Cac théng sé xdy dung bé lang cdt ngang
STT | Thong sé Pon vi Gia tri
1 Chiéu cao m 0.9
2 Chiéu dai m 4
3 Chiéu rong m 0.3
4 Chu ky lay cat ngay 1
5 Theé tich bé m’ 1.08
6 S6 don nguyén cai 2
111.3. B¢ diéu hoa:
» Nhiém vu:

Luu lugng va ndng d6 nude thai cao su ludn thay d6i theo miia vi vay can cho qua
bé didu hoa trudc khi qua cac qua trinh xir Iy sinh hoc. Bé diéu hoa c6 tac dung
diéu hoa luu lugng nham duy tri dong thai ddu vao gan nhu khong do6i khac phuc
C4c véan d¢ khi van hanh do dao dong nudc thai gdy ra va nang cao hiéu qua xir 1y
cho cac cong trinh & cudi day chuyén xir 1y.

Bdng:

Céc thodng s6 nuede dau vao ciia bé diéu hoa:
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STT Thong s6 Pon vi Gia tri
1 Chiéu cao m 0.9
2 Chiéu dai m 4
3 Chiéu rong m 0.23
4 Chu ky lay cat ngay 1
3) S6 don nguyén cai 2
» Tinh toan:

Chon thoi gian Iuu nudce trong bé diéu hoa 1a: T= 10 gio.
Thé tich bé diéu hoa:

3
V =QP xT = [ijmh — 625m"

gio

Chon chiéu sau hitu ich cua bé: hy=4,5m

Chiéu cao bao vé: 0,5m

Chiéu cao tong cong ciia bé: H=4.5+0,5=5m
Dién tich mat thodng ciia bé diéu hoa:

v._825 =138.9m°
h, 45

S

Chon bé hinh chir nhat c6 kich thudc: LxBxH =14x10x5m
1.Tinh toan hé thong cap khi cho bé diéu hoa:

Gia sir khudy tron bé dicu hoa bang hé thong thoi khi. Luwong khi nén can thiét cho

khuay tron:
Oy = RxV =(0,012m*/m?. phiit ) x(625m° ) = 7,5m* / pht

Trong do:

0 R- Téc d6 khi nén 10 - 15littm°phat, chon R=12lit/m®phit

0,012m%m?3 phat
0 V- Thé tich bé diéu hoa

0 Chon may nén khi dang dia x6p bo tri theo dang ludi c6 luu lwong:

r =215l/phut.cai
Vay s6 dia phan phdi khi:
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= i _ 7500(1 / phut) _35¢
r  215(1/ phut.céi)

2. Tinh may nén khi:
Chon maynén c6 Q= 7,5 m*/phit, cot ap H=7m.
Ap lyc may thoi khi tinh theo Atmotphe:

= L = L [0 0.7atm
10.12 10.12

Ning suat yéu cau
Qkk =7,5m*/phat = 0,125 m®/s
Cong suat may thoi khi:

0,283
p . = GRT, |( p, 1
" 297ne | p,

0 Py : CONQ suat yBu cau cia may nén khi , kW

Trong do:

0 G: Trong luong ctia dong khong khi , kg/s

G =Qy X py =0.125x1.2=0.15kg / s

0 R :hingsé khi, R = 8,314 KJ/K.mol 0K

0 Ti: Nhiétdo tuyét ddi cua khong khi ddu vao T1= 273 + 27 = 298 °K
0 Py &p suit tuyét dbi cua khong khi dau vao Py= 1 atm

0 P,: &p suit tuyét dbi ciia khong khi du ra P, =P + 1=0,7 +1=1,7 atm

o n= % = 0,283 (K =1,395 déi voi khong khi )

0 29,7 :hé sd chuyén doi
0 e: Hiéu sut cia may , chon e= 0,7

Vay:

may

_ 015x8,314x298 | (17
29,7x0,283x0,7 |\ 1

0,283
j —l:l =10,235kW =~ 13,73Hp

3. Tinh bom nhiing chim trong bé diéu hoa
Chon 2 bom hoat dong luan phién, Q =Q® = 62,5m%h, cot 4p H=10m

Cong suit bom:
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~QxH xpxg 17,36.10° x10x1000x 9,81
1000xn 1000x0,7

Trong do:

62,5m®/h

=17,36.10°m*®/s
3600s/h

Q : ning suat bom, Q=
Hy : cot ap bom, Hp=10m
n - hiéu suat bom, 70%

Bang : Cac théng sé xdy dung bé diéu hoa

= 2,433KW =3.3hp

STT | Thong sé Pon vi Gia tri
1 Luu hrong nuée trung binh m*/h 62.5

2 Thoi gian luu gio 10

3 Theé tich hitu ich ciia bé m° 625

4 Chiéu sau hiru ich m 4.5

5 Chiéu rong bé m 10

6 Chiéu dai bé m 14

7 Chiéu sau tong cong m 5

I11.4. Bé tuyen noi:

Maing thu bot ndi

NUOC {0 e Thi€t bi VOt bot

\ Motor truyén dong

Bon

khuéch

=
L

/ ”( ya -
|

Fd sau
e X0 1y

tin ‘|| s

Khi

nén

= T =

-

Van diéu dp / Mdng thu can /

" - — - & A
Hinh 1.3 S0 d6 he thong tuyén noi

\Thiét bi gat cin

\
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» Nhiém vu:
Téch cac hat cao su lo limg c6 trong lwong riéng nho hon nude bang cach dua cac
bot khi vao nudc. Qua trinh tuyén ndi 1a qua trinh tach céc hat ran (can lo limg)
hoic hat chét 1ong (ddu, m&) ra khéi pha long (nudc thai). Qua trinh ndy duoc thuc
hién bang cach dua cac hat khi min vao pha long. Bot khi min dinh bam vao cac

hat, va luc ddy noi dii 16n nay cac hat bam dinh bot khi 1én trén bé mat.

Bdng: Cac thong sé nudc ddau vao Ciia bé tuyén noi

Chi s Ponvi | Giatri
Luu 3

m*/ngd 1500
luong
BODs mg/I 2075
CoD mg/I 3325
SS mg/I 729.6

» Tinh toan:
1. Tinh kich thudc bé tuyén noi :
Ap suat yéu cau cho cot &p luc tinh theo cong thirc sau:

A 13xs,(fP-1)

s s,

1.3x16.4x (0.5P —1)
729.6

0.03=

Trong do:

o ? . ti s6 khi/ chat ran, ml khi/ ml chat ran, trong khoang 0,03-05( xir ly

nudc thai do thi- tinh ton thiét ké cong trinh — LA&m Minh Triét), chon =
0,03.

o f: phﬁn khi hoa tan ¢ ap suat P, chon = 0.5

0 S, :ham lugng bun, mg/L

0 s, :d0 hoatan cia khi, ml/l, lay theo bang:

t° (%) 0 10 20 30
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Ck (ml/l) 29,2 22,8 18,7 15,7

Chon nhiét d6 trung binh : %, =27% , khi d6 s, = 16.4 (ml/l)
0 C.:ham luong chét ran lo limg, S, = SS = 729.6mg/l;
0 P: ép suit trong binh &p lrc, atm, dugc xac dinh bang

o_ P+101.35
101.35

o0 P: &psuit (kPa)

(hé ST)

Thé tich cot &p luc:

6252

W=QP xt = 2.08m*

Trong do: t : Thoi gian luu trong binh ap lyc: 0,5 — 3 phat (Xir 1y nude thai do thi
va cong nghiép - Tinh toén thiét ké cong trinh — L&m Minh triét), chon t = 2 phut.

Chon chiéu cao cot ap luc H = 1.3m. Vay duong kinh cot &p luc:

D=,[—x—= x— =1.5m
H = 13 =«

Chon:

v 4_\/2.08 4

e B&é tuyén ndi hinh chit nhat;

e Chiéu sau phan tuyén néi: h, = 2m

e Chiéu sau phan lang ban: hy = 0.7m

e Chiéu cao phan bao vé: hy, = 0.3m

e Ti s6 chiéu dai/chiéu rong: L/B>3:1

e Ti s chiéu rong/chiéu su: B/H=1:1 (1:1 dén 2.25:1)
Dién tich bé tuyén noi:

A= Qu = 1500 =31.25m?
a 48

Trong d6: a: Tai trong bé mit bé tuyén ndi, a= 20-325 (m*/m*ngay), (X Iy nude
thai d6 thi va cong nghiép - Tinh toan thiét ké cong trinh — LAm Minh triét), chon
a=48( m*/m?.ngay)

Chiéu sau tong cong bé tuyén noi:

H=h +h+h,6,=2+0.7+0.3=3m

Chiéu rong bé tuyén noi:
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W=H=3m

Chiéu dai bé tuyén néi:

A 3125
B

L =10.4m

Gia s

e Chiéu dai viing phan phéi vao I,z = 0.8m

e Chiéu dai phan thu nuéc Iy, = 0.8m
Chiéu dai tong cong cia bé:
L.=L+I1, +1, =104+0.8+0.8=12m
Kiém tra ti s L:B:
L:B =10.4m:3m =3.47 : 1> 3 : 1(hop ly)
Thé tich ving tuyén noi:
W=BxLxh =3x2x10.4=62.4m*
Thoi gian luu nudce cia ving tuyén noi:
t= Qﬂh — oS st
Thoi gian luu nudce nay thugc khoang 20-60 phut (Xu Iy nude thai do thi va cong
nghiép - Tinh toan thiét ké cong trinh — LAm Minh Triét),nén viéc chon cac thong
s6 trén hop 1y.
Ham lugng COD sau tuyén noi giam 25%, con lai:
3325 x (100% - 25%) = 2500 (g/ml)
Ham luong chét lo limg giam 60% (giam 50%-70%), con lai:

729.6 x (100% - 60%) = 291.84 (g/ml)

Ham luong chat BODs giam 25%, con lai:
2075 x (100% - 25%) =1556 (g/ml)
Luong chat lo limg thu dugc mdi ngay:
M, =729.6mg/1x0,6x62,5m°/h =27.36kg / h =~ 657kg / ngay
Gia sur bun troi (gdm hdn hop van ndi va cin lang) c6 ham lugng chat ran 1a:
TSv=3,4%, VSv=65% va khéi luong riéng la Sv = 1,0072.

Dung tich bun tuoi can xir Iy mdi ngay:
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Qu= M _ 657kg/ ngay

~19.2m*/ ngay
3,4%x1, 0072 0,034x1,0072 1000|

Luong VS ctia bun troi can xir Iy mdi ngay:

M, = M x0,65=657kg /ngay x 0,65 = 427.05kg / ngay
2. Tinh binh ap lyc:
= Thé tich cot ap luc: 2.08m*

— Thoi gian luu trong binh ap lyc: 2phat

— DPuong kinh cot &p luc: 1.5m

— Chiéu cao cot ap lyc H=1.3m

— Luu luong khi cung cip:

§=0.3: A=0,03.5

Trong do: S : lugng cén tach ra trong 1 phut, gam

S=S,.0,=7296. %5_760 (g/phat)

Luu luong khi cung cap: A= 0,03 . 760 = 22,88 ( 1/phut)
Chon may khi nén khi c6 Qyx = 23 (I/phat), P= 4atm.
3. Tinh may nén khi:
Chon may nén khi ly tdm 2 cép
Ning suit ciia may nén khi: Q =23 I/phit=1,38 m*h
Ap suat dau: P; =10° N/m?
Ap suat cudi: P, =3,165.10° N/m?

Cong nén doan nhi¢t cia may nén 2 cap:

Kt

k P,

k.z
L=ZRT,—|| = -1(,(J/k
1 1[ j (J7kg)

Trong do:

Z:sd capnén, Z =2

T1 = Nhiét d6 tuyét dbi cua khong khi dau vao, T1 =273 +27 = 300 °K
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R= % — 286,6(J /ky.’K)

K :Chi s6 doan nhiét, k = g_P _14 ( dbi v6i khog khi)

V
P1 : Ap suit tuyét dbi ban dau; 9,81.10%(Pa)
P2 : &p suét cudi ciia qua trinh nén; 304,5.10°(Pa)
1,41

1,4x2
j ~1{01106.10°(J /kg)

3
L =2x286,6x300 L4 [304'5'10

1,4-1|\ 9,81.10°

Cong suat 1y thuyét ciia may nén:

_ GxL 1,794x106.10°
‘T 1000  3600x1000

Trong do:

53(W)

0 G : Nang sut ciia may nén, kg/s

o G:1,83m%hx1,3kg/m®

o L:Cdngnén 1 kg khéng khi tir Py dén P,
Cong suit thyc té ctia may nén doan nhiét:
N 53

— > _ 66.25(W)=0,08H
e 08 W) p

NTT =

N4 = Hiéu sut doan nhiét: 0,8-0,9.
Cong suit caa dong co dién:

A =l,1x£'§5 =91.1W)

N, =
dc ﬁn 0,

0 S =hésb dy trir cong suat, 1,1 - 1,15
0 7 = hiéu suét ciia dong co dién; 0,8
Tinh &p lyc ciia may nén khi:
H=H,+H,+H, +u+Az
/4
Trong do:
0 Hg: Ton that ap lyc do ma sat doc theo chiéu dai ng dan, Hy = 0,4m
0 H: ton that cuc bo, He = 0,4m
0 H;: Ton that qua dau phéan phéi khi, H; = 0,5m
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o P;=0KN/m?
o P,=304,5 KN/m?

(304,5 - 0) x1000
1000x 9,81

=H=04+0,4+05+ +12 =33,54m

Chon 2 méay nén 1 may nén hoat dong, 1 may du phong c6 cong suat 1Hp, cot ap
H=33,54m.

Bang : Cac thong sé xdy ding bé tuyén noi

STT | Thong sé Pon vi Gia tri
1 Luu legng nudce trung binh m*/h 62.5

2 Thoi gian luu gio 1

3 Thé tich ving tuyén noi cua bé m® 62.4

4 Chiéu sau hitu ich m 4.5

5 Chiéu rong bé m 3

6 Chiéu dai tong cong caa bé m 12

7 Chiéu sau tong cong m 3

I11.5. Ngan trung hoa:
» Nhiém vu:
Ngan trung hoa c6 nhiém vu diéu ch pH nudc thai nam trong khoang thich hop cho
hoat dong cua vi sinh vat (pH = 6.8-7.4).
» Tinh toan:
Chon:
Luu lrong nudce thai Q = 1500 m*/ngay
e Thoi gian luu nuée t = 5 phat/bé
e Sblugngbén=2

Thé tich yéu cau cua bé diéu hoa:
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:1500><5 3
60x24

1. Kich thudc bé tron:

W= Qxt 5.2m°

Chon chiéu sau 16p nuée 1a: H = 1.3m
Dién tich mat thoang cua bé:
AW 52,

H 13

Chon bé hinh vudng, canh cua bé la:

L=B=vA=+4=2m

Thé tich thuc té cia mdi bé Lx BxH = 2mx2mx1.3m = 5.2m®
2. Thiét bi khuy tron::

Thé tich thuc té cia bé: V = 14.85m*

Chon
o gradien vén tdc = 2 phit™
0 Duong kinh canh khuat : D=0.85m
0 Hé sb khuay tron : Ng = 0.75

Toc d6 bom can thiét 14 ;

Q, =nxV =5.2x2=10.4m*/ phut

Téc do canh khuay :

Q 10.4 R , R n
n= a_— = 64vong/ phit =1.07vong / gia
NQ xD?® 0.75x0.6° g’p g/ giey

Nang lugng cung cap cho chat long :

N, xnxD°x1000 1,5x1.07°x0.6° x1000
- 9.81 - 9.81

=14.6mkg /s =0.14KW

Cong suat cia dong co

N :i:H:O_ngW

N, 0.75
Lay N = 0.2 KW
Trong do :
0 N,: Hé sb ning lugng

0 p :Tytrong chat long
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0 ¢: hang sé gia téc trong truong, g = 9.81m/s’
Chon thiét bi tron cho bé trung hoa c6 dic tinh sau :
% DPuong kinh canh khuat : D = 0.6m
% Toc do khuat tron : n = 64vong/phut
% COng suat dong co : N = 0.2KW
3. Bé chwra dung dich NaOH va bom cham NaOH
o Luu luong thiét ké Q = 62.5m%h
0 pHu=5
0 PHirung na=0.00001mol/L
Khéi lrong phan tir cia NaOH = 40g/mol
Nong d6 NaOH = 20%
trong luong riéng ctaa dung dich = 1.53
Liéu luong NaOH cham vao 14 :

Vo, = 0.00001x40x62.5x1000 _0.082L/h
20x1.53x10

Chon thoi gian luu la 15 ngay
Thé tich can thiét cia bé chia
V =0.082x 24 x15 = 29.5lit

Chon 2 bom chdm NaOH, 1 bom hoat dong mot bom dy phong. Méi bom cé cong

suat Q=0.082 L/h, ap lyc 1.5 bar.
Bdng : Thong so thiét ké bé trén

STT | Thong sé Pon vi Gia tri
1 Luu lugng nudce trung binh m® 62.5
2 Thoi gian luu gio 5
3 Theé tich hitu ich ciia bé m® 5.2
4 Chiéu sau bé m 1.3
5 Chiéu rong bé m 2
6 Chiéu dai bé m 2
111.6. Bé UASB :
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» Nhiém Vu :

Tir bé axit nude thai duge bom bé ky khi UASB. Nhiém vu cta qua trinh xu 1y
nuéc thai qua bé UASB 1a nhod vao su hoat dong phan huy céc vi sinh vat ky khi
bién ddi chét hitu co thanh cac dang khi sinh hoc. Chinh cac chit hitu co ton tai

trong nudc thai 12 chat dinh dudng cho vi sinh vit.
Sy phat trién cta vi sinh vat trong bé chia thanh 3 giai doan:

Giai doan 1: Nhom vi sinh vat ty nhién c6 trong nudc thai thity phan chat hitu co
phtrc tap thanh c4c chét hitu co don gian co trong lwong nhe nhu: Monosacarit,

amino axit d€ tao ra ngudn thic an va nang luong cho vi sinh hoat dong.

Giai doan 2: Nhom vi khuan tao men axit bién d6i hop chét hitu co don gian thanh
c4c axit hiru co la axit acetic, nhom vi khuan yém khi tao axit 12 nhém vi khuan

axit focmo.

Giai doan 3: Nhom vi khuédn tao métan chuyén hoa hydro va axit acetic thanh khi
metan va cacbonic. Nhém vi khuan nay goi 1a Métan focmo. Vai trd quan trong ciia
nhom vi khuan Métan focmo Ia tiéu thy hydro va axit acetic. Chung tang truong rat
cham va qua trinh xtr Iy yém khi chat tthai dugc thuc hién khi métan va cacbonic
thoat ra khoi hon hop. Hiéu qua xir 1i COD 1a 60-80%.

Thong sé diu vao

Bang 4.9: Cac thong s6 nudc dau vao caa bé UASB
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Chi s Ponvi | Giatri
Luu 3

m>/ngd 3000
luong
BODs mg/I 1550
CoD mg/I 2500
SS mg/I 290

» Tinh toan :
Khi nuée thai vao bé Aerotank thi COD phai <500mg/l, SS <150mg/l nén
Hiéu qua xur 1y ctia bé UASB:

~ COD, -COD, 2500 - 500

E x100 =———x100=80%.
COD, 2500

> Nhu cau dinh duéng cho bé UASB

Ty 1¢ chét dinh dudng can cung cap cho qué trinh hoat dong va phét trién cua vi
sinh vat trong bé UASB 1a: COD : N : P =350 : 5 : 1 va sy ¢6 mit mot luong nho
khoéng chat

Ta ¢6 lugng COD ban dau 1a 2500 (mg/l) véi hiéu qua xir Iy trong bé UASB
la 80%, lwong COD dugc cac vi sinh vat chuyén hoa thanh khi Ia:

2500 x 0.8 = 2000 (mg/l)
Nhu vay, luong nito can cung cap:

2000
=2 x5=285(mg/l).
«= 350 ¥ (mg /1)

Luogng photpho cin cung cép:

200
P =——=57(mg/l).
* =350 (mg /1)

Tuy nhién, trong nude thai dem xtr ly c6 chira mot lugng nito va photpho la
130mgN/I va 20 mgP/I.
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Do d6: lugng N du sau bé UASB:
Cnar= 130 — 28.5 = 101.5 (mg/l).

Luong photpho du sau bé UASB:
Cpau= 20 —5.7=14.3 (mg/l).
Lugng COD céan khur:
COD =COD, — COD, =2500-500 = 2000(mg /1)
Lugng COD céan khir trong ngay:
G =QxCOD =1500x 2000x107 = 3000(kg / ngd)
1. Tinh kich thuéc bé:
Chon tai trong xir Iy trong bé UASB: L =8kgCOD / m*.ngd

Thé tich phn xir Iy yém khi cin thiét:v = % _ ? _375(m®) Chon V = 375 m°
Pé giir cho 16p bun hoat tinh & trang thai lo ling, tdc d6 nuwdc dang trong bé phai
gitr trong khoang 0,6 < 0,9 m/h . Chon v=0,7 m/h.

Dién tich bé mit can thiét ctia bé:

F _Q_ 1500 =90(m?) chon F = 90m®
v 24x0,7

Chiéu cao phan xir 1y yém khi:

H, = % = ?;LOS =4.16(m) chon H; =4.2m
Trong do:
0 Hy lachiéu cao phan xur Iy yém khi.
0 Hy: chiéu cao ving ling. Pé dam bao khong gian an toan cho bun ling
xudng phia dudi thi chiéu cao ving ling phai 16n hon 1,0 m.
Chon H,=1,3m
0 Hs: chiéu cao du trit, chon Hs = 0,5m.

VayH=42+1.3+0.5=6(m).
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Ta nén chon bé c6 hinh vudng (néu c6 thé) dé chi phi xay dung bé 12 nhé nhét

boi vi chu vi ciia hinh vuéng nho hon hinh chir nhat c6 cung dién tich.

Chon 2 don nguyén hinh vudng, viy canh mdi don nguyén la:

a= \/? =6.7(m)

Chiéu cao mdi don nguyén 1a H = 6m.

Thé tich thuc ciabé: V, =2xaxaxH =2x6.7mx6.7x6m[] 539(m°)
o . 2 V
Thoi gian luu nudce trong bé: 7 =—

Trong do:
0 V =(H-0,5)xF =(6-0,5)x90 = 495(m°)
o Q=1500m%mngd

T= %x 2411 8(h) thoa yéu cau (nam trong khoang cho phép 4-8h).

2. Tinh ngan lang:
Trong mdi don nguyén, bb tri 4 tim chan khi va hai tim huéng dong.
Nudc thai khi di vao ngin ling s& dugc tach khi bang cac tim chan khi dat

nghiéng so véi phuong ngang 1 goc 45° = 60°. Chon goc nghiéng gitra tim chén

khi véi phuong ngang 1a 45°. Cac tim nay dat song song nhau.

Tong chiéu cao cua toan bo ngdn lang Hygn 14ng (K€ ca chiéu cao vlng lang) va

chiéu cao du trir chiém trén 30% tong chiéu cao bé.

Ta c0:
tg450 — (Hnganlang + Hg)
2
2
0 0
= Hnganlang + HS = ath45 = 67X;g45 = 335(m)
= H goriang = 3-35— H, =3.35-0,5 = 2.85(m)

Kiém tra lai:
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(Hngan lang + HS) XlOO% _

be

3':5 «100% = 55.8% >30%

Viy chiéu cao xac dinh duoc 1a thich hop.

Thoi gian luu nudc trong ngan lang, thoi gian nay phai 16n hon 1h:

V xaxaxH,_ .. x6.7x6.7x3.35
t=Mx24=2x% J gx24=2x% x24=12h>1h.
Q 1500

Mit khac Vyngiing /tong thé tich UASB =H, /Hy3=1,3/6~21.6% (phl hop)
> Tinh toan tim chin khi:
Chon khe ho giita cac tdm chan khi va giita tim chan khi véi tim hudng
dong la nhu nhau.
Tong dién tich giita cac khe hd nay chiém 15+20% tong dién tich don
nguyén. Chon Sxne=0,16Sgon nguyen
Trong mdi don nguyén c6 4 khe hé, dién tich ctia mdi khe:

0,16xS
khe — 4

wg _ 016x(6.7)°

=1.8m?

4
Bé rong cua khe hé: 1, = Se _ 1.8

— =0.27m = 270(mm)
a 6.7

% Tinh to4n cAc tAm chin:

55

|



Xu Iv nude thai mu cao su

L ]

Hlafné

Tam chén khi 2

Tam chén khi 1 A

TAm chén 1:
Chiéu dai:

—— Tam Huong dong

|, =a=6700mm

—H —
nganlang 2 _ (285 10'3) ~ 2200(mm) .
sin45

‘ H
Chiéu rong: =

ng: b sin 45°

Chiéu cao: vy, =b, xsin45° = 2200xsin 45° =1556(mm)

Tam chén 2:
Chiéu dai:  1,=a=6.7m=6700mm
Chiéu rong;

Ta co
h, = hy, xsin(90° —45°) = 270xsin 45° =191(mm)

Vay :
+H;)—(y+h)
=—X
3 sin 45°

1 (H pgan
b =Zp4+ nganlang
3 by sin 45°

% Tinh toan tim hwéng dong:

|
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Tim chan khi 2

Tam chin khi 1 4 [‘—’\f}

||

Tam hudng dong

Tam hudng dong ¢6 chire nang ngan chan bun di 1én tr phan xir Iy yém khi 1én
phan lang (hay phan thu nudc) cho nén bé rong day D giita hai tim huéng dong
phai 16n hon L.

Tam hudng dong ciing duoc dit nghiéng 1 goc 45° so véi phuong ngang cach
tdm chin khi 270 mm.

Khoang céach giira hai tAm chan khi 1 13 L = 4X
Voi :

X =270 x Cos45° = 191 mm
= L=4x191 =764 mm
Poan nho ra cua tim huéng dong ndm bén dudi khe ho tir 10 + 20 cm. Chon mdi

bén nho ra 20cm

D= 764+%bl =764+ 22300 =1500mm. Chon D = 1000mm
D 1500
Chiéu rong ciia tim huéng dong = 2 ____2 __1060mm

Cos45°  Cos4s’
< Tinh hé¢ thong phan phdi nwéc:
1. Ong phan phdi nuédc:
Vian tdc nude chay trong duong dng chinh dao dong tir 0,8 + 2 m/s.
Chon Vg,, = 1.2 m/s.

e Duong kinh 6ng chinh 14 :
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‘Léng: 4xQ X 1 =\/4X1500>< ! =0,136m =136mm
7r><VOF,\g 24x 3600 rx1.2 24x3600

Chon 6ng thép khong ri c¢6 duong kinh @125 mm.

Tir ong chinh chia 1am 2 dng nhanh vao 2 don nguyén.

Theo kinh nghiém, néu dong chay 1a nudc trong dng kim loai c6 duong kinh danh
nghia tir 3 inches tr& nén va hoat dong lién tuc thi van toc <(4 + d/2) ft/s. nghia 1a
V6i bng dos, = 125 mm (4.9 inches) thi van téc khong nén 16n hon 6.45 ft/s = 1.97
m/s.

Kiém tra lai van toc nudc chay trong dng chinh :

4xQ B 4%1500
(¢O, )2 x7x24x3600 (125.10° )2 x 77 % 24 % 3600

Ving = =1.41m*/s (Thoa mén)

Dbi v6i bé UASB c6 tai trong chat ban hitu co L > 4 kgCOD/m®.ngay dém thi
tir 2m” dién tich bé tré 1én s& dugc bé tri mot vi tri phan phdi nude.

— Chon 3 m? cho mét vi tri phan phdi nuéc.

F 2
S6 vi tri phan phdi nudc trong mdi don nguyén: n = % = % =15

Van tdc nude trong éng nhanh dao dong tir 1,5 + 2,5 m/s. Chon Vpann = 2M/S.
e Duong kinh 6ng nhanh:

Vian téc nudce chay trong 6ng nhanh v = 0.8 = 2m/s, chon v = 1.5 m/s.

4><Q
D 4: |_4x625/2__ 4 ogs(m) = 85(mm)
VXTT 1.5x 7 x3600

— Chon 6ng nhya PVC ¢6 dudng kinh ®@75mm.

kiém tra lai 5ng nhanh:

Q 1500

4x 4x ——
2

=1,53m/ s (thoa)

Vnhaﬁh =

X (¢nhaﬁ1h )2 x 24x 3600 - T X (85.10_3 )2 x 24 x 3600

Trén mdi 6ng nhanh chia 1am 2 nhanh nho dan vao mdi don nguyén.
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e Duong kinh 6ng nhanh nhé:
Vian téc nude chay trong 6ng nhanh v =0.8 + 2m/s, chon v = 1.5 m/s.

4><9 4><E
D=y —2 = 4 __ _0.061(m) = 61(mm)
VXTT 1.5x 7 x3600

— chon dng nhya PVC ¢6 duong kinh @60 mm.
kiém tra lai van tc 6ng nhanh:

4><9 4x@
4 4

=1,54m/ s (thoa)

V iaih =

7% (Gypn) ¥ 24%3600 7 (60.10°)" x 243600
Hé thdng ong phan phdi nudce vao duge dat cach day bé 0.5m.
v" Ong din nuéc thai sang bé aerotank :

Van tdc nude chay trong éng v =0,1-0,5m/s, chon v =0,5m/s.

D \/4><Q _ 4x1500 _0,21(m)
VXTT 0,5x 7 x24x3600

— Chon 6ng nhya PVC ¢6 dudng kinh ®@210mm.

% Tinh mang thu nuéc:

B4 tri mang thu nudc két hop véi mang rang cwa dat ¢ tim bé va doc theo chiéu

rong bé. Mang thu nuéc dit ¢ gitta bé chay doc theo chiéu rong cila bé sao cho

chiéu nuée chay cling tap chung vé mot mang thu 16n Mang thu nudc duoc tao do

doc dé dan nudc thai vé cudi bé roi theo ong dan theo co ché tu chay, chay sang

aerotank .

Mang tran gém nhiéu rang cwa hinh chit V. Cong thic tinh luu luong qua mdi

rang hinh cht V :

8 0 5
=—Cytg—+/2gH"2
Q=G99

Trong d6 :
0 0 :g6c & dinh tam giac, chon 6 = 90°

0 ¢ :giatdc trong truong
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0 H: chiéu cao cot nudc trén dinh tam giac, chon H= 0,04 m
Cq: hé sb luu luong, chon Cq=0,6

0,7

(0] Cd = 0,56+W

(Cong thire thyc nghiém cia Lenz)

0
Vay: Q=l—ixO,Gxtg%x«/Zx9,8le,O4% - 0,00045”%

S6 rang cua trén mang la:

o 1500
24x3600x0,00045

=38.6 rang, chon 38 rang

Nhu vay, hai bén ciia mang thu nuéc mdi bén c619 ring.

6.7
19+1

Khoang cach giira cac rang : | = =0.335m

Chon chiéu rong ctia méang 1a b =0,2m

Nudc chay trong mang thu véi van téc v = 0,24 m/s, 4o doc cia mang i = 0.05

B 67
Thoi gian trung binh lwu nuée trong mang 1a t= 2 = ﬁ =13.4 giay
v 0.

Chon 14giay

Thé tich méng thu :
V=oxt=—20 14_ 0 24307
24 % 3600

Chiéu cao mang thu nudc :

_ V _ 0,243 _0,18m
Bxb 6.7x0,2

Tong chiéu cao mang thu nudc = 0,04 + 0,18 = 0,22m, chon 0,25m (do ¢6 thém

chiéu cao du trir cua rang cua).

% Tinh lwong khi va 6ng thu khi:
e Tinh lugng khi sinh ra trong bé:

Thé tich khi sinh ra d6i véi 1kgCOD bi khir 12 0,5m? .
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Tong thé tich khi sinh ra trong mot ngay:

3 — 3 3
Vi = 0.5 ™ XM(L%)%OO M) _ 1500
kg 1000 ngay ngay

m

Tinh luong khi CH,4 sinh ra:

Thé tich khi CH, sinh ra khi 1kg COD dugc loai bo 14 0,35 m*® (CH, chiém 70%
tong lugng khi sinh ra).

Thé tich khi CH, sinh ra la:V,,, =0,7xV,, =0,7x1500 =1050(m’ / ngay)

Tinh dng thu khi

Van toc khi trong 6ng ttr 10 - 15 m/s. Chon vy = 10 m/s.

Puong kinh 6ng dan khi :
Dy = 4xQ,, _ \/ 4x1500  _ 0.047m
24X3600X7 XV, 24x3600x7 x10

Ch(_)n @i =45 mm
% Tinh lwgng blun va 6ng thu bun:
% Luong sinh khdi hinh thanh mdi ngay:

oY [(COD, -COD,)Q, | 0,04[(2500-500)1500 |

x x10~° = 48kgVS /d
1+Kk,6, 1+0,025% 60

Trong do:

0 Y: hé sd san luong bun,
Y = 0,04gVSS/gCOD = 0,04kgK/S/kgCOD
COD, : néng d COD dén vao bé UASB, COD, = 2500mg/I.
COD; : ndng do COD dén ra khoi bé UASB, COD;, = 500 mg/I
Quga : It lugng nude thai, Quee = 1500 m*/ngd
Kq :hésd phan huy ndi bao, kg = 0,025ngé1y'1

O O O O o o

0. :thoi gian luu bun trong bé, O, = 60 ngay

> Luong bun bom ra mdi ngay:

b= i =4—8=1.2m3/d
Css 40

Trong do:

|
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Css : ndng do bun trong bé UASB, Cy = 40kg/m®.
Luong bun do VSV sinh ra tir 0,1-0,5 kg/keCOD duogc loai bé (Biological
Wastewater Treatment — C.P Leslie Grady, JR).
Chon My, = 0,1kg/kgCOD bi loai bo.

Mbt‘m: 0,1x Q X (COD~

Naavag

CODy

Naara

) = 0,1x1500 (2500 — 500) = 300000 gVSS

Ingay

Vay : My, = 300kgVSS/ngay

% Tinh toan 6ng thu bln:
Chon thoi gian Iuu bun 1a 2 thang, Hé thong gdm 3 6ng xa phan bd déu trén mdi
don nguyén, 3 dng xa cin duoc duc 16 2 bén thanh.

e Tinh éng thu bun:

Thé tich bun lay ra
Vp=Qu.60= (1.2m3 /ngay)(60ngay)= 72m3
Chiéu cao bun:

= V—bzB =0.8m<1.3m
90 90

Luu lugng cén ¢ 1 don nguyén, véi thoi gian xa cén 1a t=15 phut

Ve

= =0.04 m3
Jb o 0.04 md/s

Luu luong cin di vao 1 dng thu bun = g,/3
Tiép dién 6ng xa can, v4i van tdc bun trong dng chon 1a 1,5m/s:

_ 0, 004m’/s

= = =0.009m?
3xv  3x1,5m/s

Puong kinh 6ng thu bun: D= /ﬁ =0,107m = 107mm chon ® = 110mm
T

e Tinh 16 duc trén ong:

Téc d6 nuée qua 16 thu ban v=1.5m?/s
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Pudng kinh 16 d;z=30mm
Dién tich 15:

d?xr B 0.03%xrx
4

=7.1x10"m’

fis=

Tong dién tich 15 trén 1 dng x4 cén:

Fs=—b = 008 _ 4 ooom?
3xv, 3x15

S6 16 trén 1 6ng:

n =5=L09_4=12.6 16
f 7.1x10

1o
Chon n =14. Vay mdi 6ng c6 14 15, mdi bén ¢ 7 15, mdi 16 cach nhau 30cm.
Ong thu bun trung tim c6 luu lwong: Q= gpx2=2 x 110=220 m3 /s

Puong kinh 6ng trung tam:D=220mm

Chon 6ng nhya PVC c¢6 duong kinh ®210mm

% Tinh bom nudc thai vao bé UASB:

|P= L kg2
P=1 kgiem?
[
| I N
1 | _l_ ] 1
+0.0 +0.0 BE UASE =
R R BE g hod . 0
"
[
|
g

—Ong phin phéinude
Ap dung phuong trinh Bernoulli cho mit cat (1-1), (2-2):

2
Zl-‘rﬂ-i-ﬁ

2
+HO=ZZ+E+—%V2 JrZhH2
Yy 29 y 29

Pz — Pl + a2V22 — al\/lz

Hay: H,=(Z,-2)+ 23

+2h,

|
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Z,-72,=05-13=-0.8m

Tinh P— P
/4

Ta co:

P2 : 4p suat ¢ dau 6ng day, N/m2
P2 = Pyiac thoing + PGH = 1,1.105(N/m2) + 1000.9,81.6,2 = 170822 N/m*
P1 : 4p suit & dau 6ng hit, N/m?

P1 =1 kg/cm2 = 105 N/m?
Vay:

P, — P, _ 170822-100000 _

7,22m
4 1000x9.81

2 2
azvz — al\/l

29

Tinh

a : phu thudc vao Reynolds

_vxdxp
u

Re

d : duong kinh dng, d =210 mm = 0,21m
u (27°C) = 0,8545 C, = 0,8545.10° Pas

0.91x0.21x1000
Re=

YR 223640 > 10* => dong chay rdi => oy = o, =1

V1:0,V2:2m/8

a Vi —aNV; _ 1x2 _
29 2x9,81

Tinh >'h_,

=>

Z hl»z = Z hNijéﬂg oag + Z hcu‘(‘: boa
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| V2
ZthZ z(ia—i_zg)z_g

Theo cdng thic Blasius :

. 0,3164  0,3164

RSP 22363905 OO

M

Zf = th + Zfd

D& téng tré luc cuc bo trong dng hut.

DE = ELH E+3Es
Trong 36 :

0 £:=0,5-hésb tro luc khi vao ong hiit

0 ¢&,=0,5-hésd trd luc van mot chiéu

(0]

£3=0,11-h¢ sb tro lue khic cong 90°

=>>¢ =05+05+3x0,11=1,33

> &, 1 tong hé sb trd luc cuc b trong ong day

Trén duong 6ng day co 6 khuc cong 90°, 5 van mét chidu
Y& = E1+6E,+ 585

£1=1-hé sb tro lyc khi ra khoi dng day

£,=0,11 — hé s6 tro luc khuc cong 90°

£3=0,5-hé sb tir lyc ciia van mdt chiéu (khi Re > 3.105)

|
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=> Zgh =1 +6x0,11 + 5x0,5 = 4,16

=> 3¢ =1,33+4,16 =549

2
> h, =(0,0145£+5,49J 2 __12
0.21 2x9,81

H=-08+7,22+02+12=7.82m
Chon:H=8m

QpgH _ 1500x1000x 9,81x 8

Cong suat : N =
10007 1000x0,8x 3600x 24

=1, 7KW [ 2.3Hp

n : hiéu suat chung cia bom tir 0,72-0,93 , chon n=0,8
Chon 2 bom, mdi bom c¢6 cong suat 2.5Hp 1am viéc luan phién.

Bang:Cac thong so thiét ké bé UASB

STT | Tén thong so Pon vi S6  liéu
thiét ké

1 S6 lugng Cong trinh |2

2 Chiéu dai bé m 6.7

3 Chiéu rong bé m 6.7

4 Chiéu cao bé m 6

5 Thé tich m° 495

6 Thoi gian luu nudce Gio 8

7

Luong bun sinh ra trong mét ngay | Kgbun/nga | 300
y

111.7. Bé Aerotank:

< Thong sé dau vao:

Dbi v6i bé aeroten x4o tron hoan toan thi ham luong chét ran lo limg dau vao

khong quy dinh va nong ¢6 BODs cho phép duéi 1000mg/1

|
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Bang 3.11: Cac thong s6 dau vao cila bé aeroten

Chi s Ponvi | Giatri
Luu 3

wong m~/ngd 1500
BODs mg/I 300
CcoD mg/I 500
SS mg/I 130
Tong N mg/I 101.5
Tong P mg/I 14.3

Céc thong so thiét ké

BOD ¢ dau ra < 50 mg/L

Can lo limg ¢ dau ra SS,, = 50 mg/L gom c6 65% 1 can c6 thé phan huy
sinh hoc.

Nudc thai khi vao bé Aerotank c6 ham luong chat rin lo ling bay hoi (
néng do vi sinh vat ban dﬁu) Xo=0

Nuée thai dwoc diéu chinh sao cho BODs : N:P=100:5:1

Ty sb gitra lugng chit ran lo ling bay hoi (MLVSS) véi luong cht ran
lo Iing (MLSS) ¢6 trong nudce thai 1a 0,7

MLVSS _ 6.7 (d6 tro ciia bun hoat tinh Z = 0,3)
MLSS
0 Nong do bn hoat tinh tudn hoan ( tinh theo chat ran lo lung )

Xr =8000 mg/L

(0]

Nong d6 chat ran lo limg bay hoi hay bun hoat tinh (MLVSS) dugc
duy tri trong bé Aerotank 1a :

X =3.000 mg/L(tiéu chuan 1a 1000-3000)

O O o o

Thoi gian luu bun trong hé théng, 6, = 10 ngay

Hé s6 chuyén doi gitra BODs va BOD,, ( BOD hoan toan) 12 0,68

Hé s6 phan huy noi bao, ky = 0,06 ngay™

Hé s san luong toi da (ty sb gitra té bao duoc tao thanh voi luong chét
nén dugc tiéu thu ), Y = 0,5 Kg VSS/Kg BOD5

Co s6 Ira chon phwong an
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Nude thai sau khi qua cac cong trinh xtr Iy co hoc va qua UASB nong do cua
C4c chét ban van con kha cao vi vay néu ap dung bé aeroten co dién thong thudong
dé xir 1y s& khong dam béo tiéu chuan ap dung va khong dat hiéu qua cao. Aeroten
Xao tron hoan toan la mot giai phap kha thong dung vi phuong phap nay cho phép
nong do6 BODs vao bé < 1000 mg/I ma hiéu suét xir 1y ctia cong trinh van dam bao
yéu cau. Bé Aerotank khudy tron hoan chinh . Uu diém: khong xay ra hién tuong
qué tai cuc bo ¢ bt cir phan nao ciia bé, ap dung thich hop cho xtr Iy mu cao su véi
c4c can kho lang.
% Tinh toan:

Nhu ciu chit dinh dudng ciia nwée thai

Nhu cau chét dinh dudng cho bé Aerotank 14 BODs : N :P=100:5:1

Ta c6 BOD:s vao bé aerotank 1a 300 mg/l

Luong nito can 1a: N = 3005

=15(mg/I).

Luong photpho can 1a: P = % =3(mg/l)

Tuy nhién, trong nudc thai dem xur 1y cd chira mét lugng nito va photpho 16n nén.

Do d6: Lugng N du sau bé UASB:
Cnae= 101.5 - 15 =86.5 (mgl/l).

Luong photpho du sau bé UASB:
Cpav= 14.3 -3 =11.3 (mg/l).
1. Xac dinh kich thudc bé aeroten:

So d6 thiét 1ap can bang sinh khoi trong aeroten
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Q, Xo Q+Qw, X | Bed | Q, X,
,| AEROTEN | > Lasg >
—>
Qth, Xth
Qb, Xtn
Trong do:

0 Q, Qu, lan luot 13 luu luong nuéc dau vao, luu luong bun tuan hoan,
(m®/d)
0 S,Sy 1andng do chat nén ( tinh theo BODs) & dau vao va nong do chat
nén sau khi qua bé aeroten va bé ling 2 (mg/l)
o X, X Xy la néng dd chat ran bay hoi trong bé aeroten, néng do bun
tuan hoan va ndng d6 bun sau khi qua bé ling 2 (mg/l)
Phuong trinh can bang vt chat:
BOD: ¢ dau ra = BODs hoa tan di ra tir bé Aerotank + BODs chia trong luong
can lo limg ¢ dau ra
Trong d6 :
BODs ¢ dau ra : 50 mg/L
BOD:s hoa tan di ra tir bé Aerotank 13 S, mg/L
BOD; chira trong can lo limg ¢ dau ra dugc xac dinh nhu sau :
— Luong cdn c6 thé phan huy sinh hoc ¢6 trong cin lo limg & dau ra :
0,65 x 50 = 32.5mg/L
— Luong oxy can cung cap dé oxy hoa hét luong can c6 thé phan huy sinh hoc
la : 32.5 x 1,42 (mgO,/mg té bao) = 46.15mg/L . Lugng oxy can cung cap
nay chinh la gia tri BODy cia phan tGng . Qua trinh tinh toan dua theo
phuong trinh phan Gng:
CsH;0,N + 50, + 5CO; + 2H,0 + NH; + Nang lugng
113 mg/L 160 mg/L
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1 mg/L 1,42 mg/L
Chuyén d6i tir gia tri BODg sang BODs
BODs = BOD,, x 0,68 = 46.15 x 0.68 = 31.4mg/L
Viy : Lugng BODs hoa tan ctia nudc thai sau lang I
50 (mg/L) =S + 31.4 (mg/L)
= S=18.6 mg/L
e Tinh hi¢u qua xu ly :
Tinh hi¢u qua xt 1y tinh theo BOD5 hoa tan:

S,-S 300 - 18.6

E= x 100 = = —"-x100% =93.8%
300

0
Hiéu qua xir 1y cta toan bo so dd

_ 300-50
300

Thé tich bé Aerotank:

vz QV0.(S,-9)
X (L+k,6,)

Eo x100% =83.3%

Trong d6 :
0 V: Thé tich bé Aerotank , m®
0 Q: Luu luong nude dau vao Q = 1500 m*/ngay
0 Y: Hé s san luong cuc dai Y=0,5
0 Sp—S=300-18.6=281.4mg/L
0 X: Nong do chat ran bay hoi duge duy tri trong bé Aerotank , X= 3.000
mg/L
0 kd: Hé sb phan huy ngi bao, kd = 0,06 ngay™

0 O Thoi gian Iuu bun trong hé thong, 6, = 10 ngay

V= 1500x0,5x10x281.4

= 439.7m®
3000 (1+0,06x10)

Chon V=440m®

Thoi gian luu nudc trong bé
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o=V o 440
Q 1500

x 24 =7.04h

Chon chiéu cao cong tac ctia bé chon H; = 4m
Dién tich bé mit bé :
F= V. _440 =110m?
4
Chon:
0 So donnguyén bén =2
0 Chiéu rong mdi bé b =5.5m
— Chiéu dai cia bé aerotank 1a :

F 110
= =—""_=10(m
2xb 2x55 (m)

Chiéurong toan bd b6 B=2xb=2x5.5=11(m)

Chon chiéu cao bao vé ciia bé : hy, = 0.5 (M)
= Chiéu cao téng cong clia bé aerotank :
H=H,+h, =4+0.5=4.5(m)
Vay kich thudc ciia mdi bé aerotank (gém hai don nguyén) :
2xLxbxH =2x10mx5.5mx4.5m
Thé tich thuc cta ca bé aerotank 1a: Vi = 2 X 10m x 5.5m x 4.5m = 495m°
2. Tinh lwgng bun hiru co sinh ra mdi ngay :
Téc do tang truong cia bun hoat tinh
Tinh theo phuong trinh :

y __Y __ 05
" 1+K,0, 1+0.06x10

=0.3125
Luong bln sinh ra moi ngay:

Py wvss) = Yons XQ(Sy —S) x10°°

P, wss) = 0-3125x1500 % (300-18.6)x10~* =132kgVSS / ngay
Tong can lo ling sinh ra trong 1 ngay:

MLVSS _ 0.7 = MLSS = M:\;SS

Ta biét
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[

P, (VSS) _ 132 X
: = ——=188.6kgSS/
07 7 99°Mngay

Px (SS) =

Luong can du hang ngdy phai x4 di
Py = Py — Q x 30x 10°° = 188.6 kgSS/ngay - 1500 m®ngay x 50 g/m®x 10

ka/g
Py = 111.6 kg/ngay

Tinh Iuu lugng xa bun Qy; theo cong thirc:

0c = V x X
Qx X +Q, X,
_VX _errxec
:QX_ XXQC
Trong do:

o V:thétichbé V= 480m°

0 Q: Luu luong nuéc dua ra ngoai tir bé ling dot II ( luong nude thai
ra khoi hé thong ). Xem nhu Iugng nude that thoat do tuan hoan bin
1a khong dang ké nén , Q,= Q, = 1500m*/ngay

0 0. :Thoi gian luu bun 6.=10 ngay

0 X: Nong do chat ran bay hoi trong bé Aerotank X =3000mg/I

o X Néng do chét rin bay hoi & dau ra ctia hé théng X=0,7x SS;, =
0,7 x 50 = 35 mg/L

~ 495x3000-1500x35x10
300010

Q, =32m*/ ngay

Thoi gian tuin tich liily bun khong xa cin ban dau:

T= \% :4335);—3880 —10.6ngay ngay thuc té thi dai gap 3 dén 4 lan vi nong do
bun chua di trong bé hiéu qua xir 1y & thoi gian dau s& thap va luong bln
sinh ra sé€ it hon Py

Sau khi bé hoat dong binh thwong thi lwgng bun hiru co xa ra Ia:

B= Qyx: Xx8000= 32x8000=256000g= 256kg
Trong d6 can bay hoi :B; = 0.7x256 =179.2kg

Luong cin bay hoi di ra khoi bé:
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B, =QxS, =1500x0.7 x50 =525009 = 52.5kg
Téng lugng can sinh ra B;+B, =179.2 + 52.5 =231.7kg
Tinh h¢ s6 tudn hoan (o) tir phwong trinh can bing vat chat (xem nhu
lwong chét hitu co bay hoi & dau ra ctia hé thong 1a khong dang ké):
QX +Qp, x Xq, = (Q+Qpy) X
Trong do :
0 X : ham luong cin lo limg dau vao, X, =0 mg/l
0 Q:luu lugng vao bé, Q = 1500m*ngay.
0 Qmp: Luu lwong bun tuan hoan; m*/ ngay
0 Xt : Ham lugng SS cua 16p bun Iéng hodc bun tuan hoan,
Xth = 8000mgSS/I

0 X :Ham luong VSSbun hoat tinh trong bé aeroten,

X =3000mg/L
Gia str Qrn =a.Q, chia 2 vé cho Q, biéu thirc trén c6 thé khai trién nhu sau :
o= X 3000 _ 0.6 (thoa gidi han 0.25+1)

Xy — X 80003000

Luu luong bin tuan hoan:

Trong do : a =hé sé tuan hoan
o
Q

= Q,, =a.Q =0.6x1500=900m*/ngay
Hay Q= 37.5m*/h
% Kiém tra tai trong thé tich Lgop va ti s6 F/M .
Tai trong thé tich :

Q.La 1500x441.2x10°®
LBOD = = ~
V 440

1.5

Ti s6 nady nam trong khoang cho phép Lgop = 0.8 +1.9
Trong d6 : L, 12 ham lwong BOD,, di vao bé :

_ BOD, _ 300
0.68  0.68

Tisd F/M :

=441.2mg/l

a
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_ S, _ 300
6xX ~ 0.293x3000

Tri s6 nay nam trong khoang cho phép (F/M = (0.2 = 0.6) ngay *

F/M =0.34ngay

% Tinh lwong oxy cin cung cip cho bé aeroten dwa trén BODy,

Luong oxy can thiét trong diéu kién tiéu chuan :

oc, =@—1.4sz

OC, = 1500(300-186) _; 45,137 - 4333
0.68x1000

OC,=433.3 kgO,/ngay
V6i & 1a hé sd chuyén doi giira BODs va BODy : 6§ =0.68

Luong oxy thuc té can str dung cho bé :

S _4333x 208

~ 555.7 kgO,/nga
C.-C, 9.08—2 Sl

0C, =0C,

Trong do :
0 Cs: nong do bao hda oxy trong nudc ¢ nhiét 6 1am viéc;
Cs =9.08mg/I
o C. : luong oxy hoa tan can dung nudc trong bé ; C, = 2mg/l
Luong khong khi can thiét :

oc,
ou

Q= x f

Trong do :

o f:hésbantoanf=1.2 =15

o chonf=1.5

0 OU = Ou.h: cdng suat hoa tan oxy vao nudc thai cia thiét bi phan
phéi tinh theo gam oxy cho 1m?® khéng khi

Tra bang 7.1 trang 112 “ Tinh toan thiét ké cac cong trinh xur Iy nudc

thai_Trinh Xuén Lai” ta ¢6 Ou =7 g02—~/ m>.m
0 H:d6 sau ngap nudc cua thiét bi phan phdi khi chon 4.5m

555.7

— 2107 <151 29800 m? kk/ ngay = 0.345m>kk/s
X4X

= Qkhi =

Chon:
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Chon dang dia Xép , duong kinh 170 mm , dién tich bé mat F=0,02 m?
Cuong d6 thdi khi 200 L/phut dia = 12 m%/gio

S6 dia can phan phdi trong bé:

3
Qu(1/phut) _ _ 29800x10° ) o e

Chon
Cach

3.

@
0‘0

Ap Iyc

200(1/ phut.dia)  24x60x 200

N = 108 dia.
bo tri:
C6 1 6ng chinh, 2 éng nhanh
Trén mdi ong nhanh ¢6 6 6ng nhanh nho( phan b theo chiéu rong), trén
mdi 6ng nhanh nho c6 9 dia phan phdi khi.
Khoang cach giita hai 6ng nhanh nho & dau véi thanh bé 1a 0.55m,
khoang cach giira cac 6ng nhanh nho 14 1.1m.
Khoang cach giita hai dia ¢ hai dau véi thanh bé 14 0.6m, khoang cach
gitra hai dia la 1.1m.
Gitra hai dia c6 dat mot tru do.
Tinh toan cac thiét bi phu:
Tinh toan may thoi khi
can thiét ciia may thoi khi: Hy, = h; + hy + H

Trong do:

0 h;: Ton thét trong hé thong dng van chuyén hy = 0.4m
0 hg: Ton that qua dia phun , hy = 0.5m

0 H: D9 sau ngap nudc cua mi¢ng voi phun H = 6m

Vay Hy= 0.4 +05+6=7 (m).

Ap lyc may thoi khi tinh theo Atmotphe:

Nang
Cong

sudt yau cau: Qg = 0.345 (m*/s)

Suit may thoi khi:
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GRT p 0.283
Py = ——L|[~2| -1
™ 29.7ne [{ plj }

Trong do:

0 Py CONQ sudt yéu cau ciia may nén khi, KW.

0 G: Trong lugng cua dong khéng khi, kg/s:

G = Quxpni = 0.345x1.2=0.414 (kg/s)

0 R: hing s6 khi, R = 8,314 KJ/K.mol °K

0 Ti: Nhiét do tuyét d6i ciia khong khi dau vao: T, = 273 + 27 = 300 °K

0 Py: &p suat tuyét ddi ctia khong khi dau vao P, = 1 atm

0 P, &p suit tuyét dbi ctia khong khi du ra:P, = P, + 1 = 0.68 +1=1.68 (atm)

- K-1

o N =0.283 (K =1.395 déi voi khong khi)

0 29.7 : h¢ s6 chuyén dobi
0 e: Hiéu suét ctia may, chon e =0.7

Vay :

_0.414x8.314x300 {(1.68

0.283
= ~1| = 27.8 (KW). ~38h
Y 20.7x0.283%x0.7 |\ 1 j } (kW) P

Chon 2 méy thoi khi c6 cong suat 38HP hoat dong luan phién.
% Tinh toan dwong 6ng din khi:
Van tdc khi trong éng dan khi chinh, chon vin = 15 m/s

Luu lwong khi can cung cép, Q= 0.345 m*/s

4x0.345
15x 7

Puong kinh 6ng phan phdi chinh: D = \/‘LQk = \/ =0.171(m).

Vi 7T
Chon bng thép khong ri c6 @ = 180 mm
Tir dng chinh ta phan 1am 12 6ng nhanh cung cap khi cho bé.
Luu luong khi qua mdi 6ng nhanh (Khoang céach giita cac nhanh tir 1 — 1.5).

, _ Q 0345 3
==k _""""-0.029 (IM°/s
Q’x TRRT (m*/s)
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Van tdc khi qua moi éng nhanh v’ =12 m/s

Puong kinh 6ng nhanh: d = \/4Q S \/4X0'029 =0.055 (m)
Vi 7T
Chon loai 6ng thép khong ri c6 @ = 50 mm.
% Kiém tra lai van toc
v' Vin tbc khi trong dng chinh: vy = 4Q, _ 4x0.345 =13.55 (m/s).

n.D*  7x0.18°
Vay Vi Nam trong khoang cho phép (10 — 15 m/s)

v' Vin tbc khi trong dng nhanh: v’y = 4Q L= 4X0'023 =14.76
nd 7x0.05

Vay v’y Nam trong khoang cho phép (10 — 15 m/s).

% Tinh toan dwong 6ng din nuwée thii vao bé ling 2
Chon van tc nude thai trong éng : v=0.5 m/s

Luu luong nudc thai : Q =1500 m%ngay = 0.0174m%/s

Chon loai ng dan nudc thai 12 ong nhya PVC, dudng kinh ciia 6ng 12

D= [4Q - [A4x00174 _ 4 51(m) = 210 (mm)
vz 05xrx

Chon 6ng 6ng nhya PVC ¢ 210 mm.
> Tinh lai vin téc nwéc chay trong ong:

V= 4.Q2 - 4><O.01724 = 0.5 (m/s)
7.D 7x0.21

Vin tdc nude vao nam trong khoang cho phép (0,3 — 0,7 m/s)
% Tinh toan dwong 6ng din bin tuin hoan
Luu lwong bun tuin hoan Q,. = 900m*/h=0.01 m/s.

Chon van tc bun trong éng v = 0.3 m/s

Pudng kinh éng dan bin: D= |22 = [#X00 _ 4506 (m)
V.T 0.3xm

Chon 6ng nhya PVC $210 mm

Bang: Cac thong so thiét ké bé Aerotank
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STT | Tén thong sé Pon vi S6 ligu thiét ké
1 S6 lugng Coéng trinh | 2

2 Chiéu dai bé m 10

3 Chiéu rong bé m 5.5

4 Chiéu cao bé m 4.5

5 Thé tich m® 495

6 Thoi gian luu nude Gio 7.04

7 S6 dia phan phdi khi | dia 108

8 May thoi khi céi 2 (cbng suat

38HP)

111.3.8. Bé lang II:

¢ Nhiém v u:

Lang hdn hop nudc — bn tir bé aerotank dan qua. Lang chét lo limg con trong

nuée sau khi qua bé arotank va co dac bin hoat tinh dén nong d6 nhat dinh ¢ phan

cudi ciia bé dé bom tuan hoan lai bé aroten va phan du dugc dua ra ngoai.

Bé lang 2 s& phan phbi nudc bang ong dung dit & tim bé va thu nude ra bang

mang thu dat vong quanh bé.

Trong bé co thiét bi gat can quay quanh truc dit & tim bé dé gat cin ling day bé

vé hé thu cin. Bun ¢ hd s& duoc dua dén bé nén bun.
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Mudng thu Sin cong tac B& truyen dongVanh chin bot noi

Ming ring cua Cadnh gat bot

tim phan
phéi nude

i L : Day va tuing bé beton
Ngin thw bot ngi  Ong thu bu 5 g

" 71l
Cau tae be lang diing.

« Tinh toan:

Chon:
Tai trong b& mat thich hop cho loai bun hoat tinh ndy la La = 25 m*%mZngay
(LA=16.3-32.6m*/m?.ngd)
Tai trong chat ran 1a | = 4.3kg/m?.h. (Ls=3,9-5,8kg/m?.h)

Vay dién tich bé mit bé la‘ing theo tai trong bé mit:

— Qngd _ 1500 _ 6O(m2)
L, 25
Trong do:

0 Qpg: luu lwong nude thai trung binh ngay dém (m®)
0 La latai trong b& mat ,m*/m”ngay.

Dién tich bé mit bé lang tinh theo tai trong chat ran 1a

3000gV/SS / m°
1500+900) x ——=————
a - (QrQIMLSS =( )% 0.7gvss /g5 _ 100(m)
L, 24x4.3kg / m?.hx10009 / kg
Chon 2 don nguyén, mdi bé c6 dién tich bé mat A = % = % =50m’
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Trong do:
0 MLSS: nong d6 bun hoat tinh trong bé Aerotank sang bé lang II theo SS,

MLVSS _ 3000
0.7 0.7

0 Q: luu luong bun tuan hoan (m*/ngay).

MLSS = =4286 (mg/l).

0 Ls 4 tai trong chét rén, kg/m’.h

Do As > A_ nén chon dién tich bé mit theo tai trong chat ran.

Puong kinh bé lng: D= |22 = 250 _g(m)
T T

Chon D =8m
Puong kinh 6ng trung tam: d = 20%D = 0.2 x 8= 1.6 (m).

Puong kinh 6ng loe:
d; =1,35xd =1,35x 1.6=2.16 (m)
Chiéu cao 6ng loe (h’=0,2 -0,5m) . Chon h’=0,3 m.
Puong kinh tdm chin
d;=13xd;=1,3x2.16 =2.8 (m)
Chiéu cao tir ong loe dén tdm chan (h”=0,2 - 0,5 m) . Chon h” = 0,4 m.
1. Kich thudc bé lang
Chon :
e Chiéu cao hiru ich bé lang H=3,0m
e Chiéu cao 16p bun lang hy=1,5m
e Chiéu cao an toan h,,=0,3m
Chiéu cao tong cong cia bé lang 2:
HtC:h|+hb+hbV:3,0+1,5+0,3:4,8m
- Thé tich budn lang:
V=AxH, =50x4,8= 240m?®
- Thé tich phén ling:

T

V\,:4 x(DZ—dZ)xH
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V, = %x (82 —1,612)x 3,0 =147m°

Thoi gian luu nudc:

V, 147x 24

\i

Q+Q L1500+ 900)
2

=2.94h

Thé tich phan chta cén :
V= Axh, =50x1,5=75(m°)
Thoi gian luu bun trong bé ling:

Vv, | 75x24
- _
Q+Q ;(32 +900)

=3.86h

Trong do:
0 Q: Luu luong nuée xx ly, Q = 1500m®
0 Q,: Luu lwong bun tuin hoan, Q;=900m?*
0 Qy: Luu luong xa bun, Qy, = 32m*

Tai trong mang tran:

1 S g
_Q+Q, 7 (1500+900)m*" / ngay

= 47.7m*/ m.ngay
7Dy, T x8m

L,

Gié tri nay nam trong khoang cho phép Le< 500m®/m.ngay

< Bom bun tuan hoan
Luu luong bom :Q’; = 900 m¥ngay = 0,01 m%s
Cot &p ctia bom : H= 8m
Cong suat bom

_ Q', pgH _ 0’01X1000X9’81X8=0.981kW:1KW

10007 1000x0,8

n : hiéu suat chung cia bom tir 0,72-0,93 , chon n=10,8

Chon 2 bom bin, 1 bom hoat dong 1 bom du trit, mdi bom cd cong suat 1 KW.
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Bang : Cac thong sb thiét ké bé ling 2

STT | Théng so Pon vi Kich thuéc
1 S6 luong don nguyén 2

2 Chiéu cao tong cong bé m 4.8

3 Puong kinh bé m 8

4 Thé tich phan lang m° 147

5 Thé tich phan chtra cin m?® 75

6 Chiéu cao cong tac m 3

7 Puong kinh 6ng trung tim | m 1.6

111.9.Bé Nén BUN:

Nhiém Vu:

Giam d6 am cua bun hoat tinh du bang cach nén co hoc dé dat d6 am thich hop

(94% - 96%) phuc vu cho viée xir Iy bun & cong trinh tiép theo.

Tinh toan :

Chon bé nén bun trong lyc ,bun tir bé ling 2, bé UASB, bé tuyén ndi duoc dua dén

bé nén bun.

Luong bun dua dén bé nén bun: 32+1.2+19.2=52.4m*/ngay

Téc d6 chay cua chat long & ving liang trong bé nén bun kiéu ling dung

v;=0.1mm/s

Téc d6 chuyén dong ciia bun trong dng trung tim v,=30mm/s

Dién tich hira ich ctia bé nén bun :
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_Q_ 524x1000 _
"7V, 0.1x24x3600

Dién tich 6ng trung tdm cta bé nén bun :

_Q _ 52.4x1000 =0.02m?

7V, 30x24x3600
Dién tich tong cong ciia bé nén bun :

F=F,+F,=6.06+0.02=6.08m>

D=, [4XE =2 78(m)
T

Chiéu cao phan ling ctia bé nén bun:

Puong kinh cta bé nén bun :

hi1=v1 X t x 3600=0.0001x10x3600=3.6m
Trong d6 : t=10h — thoi gian ling bun
Chiéu cao phan hinh nén véi goc nghiéng 45° , duong kinh bé D=9m va duong
kinh cta dinh day bé:1.0m sé& bang:

hy=—-=—=="—-2-=0.89m

Chiéu cao phan bun hoat tinh d& dugc nén :
Hp=h-ho-hp,=0.89- 0.4 - 0.3=0.19m
Trong do:
0 hg la khoang cach tir day 6ng loe dén tam chin , hy=0.25m — 0.5m
0 hg chiéu cao 16p trung hoa,hy=0.3m
Chiéu cao tong cong ctia bé nén bun :
Hi=h;+h,+h3=3.6+0.89+0.4=4.89m
Trong d6 hs 1a khoang cach tir muc nudc trong bé nén bun dén thanh bé, h;=0.4m
I11.10.May Ep Bun Bing Tai:

Nhiém vu :
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khir nudce ra khoi bun van hanh dudi ché do cho bun lién tuc vao thiét bi
Tinh toan :

N 52.4x95% 3, s
Luong bun can ép : —————""=49.78m">/nga
ong p 100% gay

Nong d6 bun sau nén = 2%
Nong d6 bun sau khi ép = 18%

49.78x18

Luong bun con lai sau khi ép = =8.96m°/ngay

S6 gio hoat dong cua thiét bi : 8h/ngay
Tai trong bun tinh trén 1m chiéu rong bang ép chon bang 6m*/m.h

52.4m* / ngay

: =1.09m
8h/ngay x 6m®/m.h

Chiéu rong bang ép =

111.11.Hd Thyuc Vat:

Bang: Cac thdng sé dau vao cia ho thuc vat:

Chi s Ponvi | Giatri
Luu 3

wong m*/ngd 1500
BODs mg/I 50
CcoD mg/I 100
SS mg/I 50
Tong N mg/l 86.5
Tong P mg/I 11.3

Nhiém vu

Cac vi khuan va cac thuc vat co trong hd nhu : luc binh ,béo , tao sir dung céc hop

chét Nito va Photpho cho qua trinh quang hop.
Tinh toan

Chon thoi gian luu 2 ngay :V=Qx t = 1500 x 2=3000(m3)
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Chiéu cao cua hd chon H=1.5m

Dién tich ciia hd 1 F:% _ % =2000(m?)

Chon chiéu dai cia hd : L=40m

Chon chiéu rong ctia hd R=50m

S6 tht ty | Thong s6 thiét bi Pon vi Kich thudc
1 Chiéu dai m 40

2 Chiéu rong m 50

3 Chiéu cao m 15

4 Thoi gian luu ngay 2

CHUONG IV: TINH KINH TE CUA CONG TRINH

4.1. MO TA CONG TRINH

4.1.1. Song chin rac

+ Nhiém vu: Loai bo céc tap chat tho c6 kich thudc 16n.

+ Kich thudc: rong x day = b x d = 16mm x 10mm.

+ Khe h¢ giira cac thanh w =16 mm

+ Vat liéu: sét trdn, son chong gi.

4.1.2. Bé ling cat ngang

+ Nhiém vu: Loai bo cat va nhitng manh vun vo co kho phan huy trong nude thai.
+ Thé tich:V = 1.08 m*

+ Kich thuéc: Lx Bx H=4m x 0.3m x 0,9m.

+ Vat liéu: BTCT day 300mm, chéng thdm mat trong

4.1.4 B¢ diéu hoa

+ Nhiém vu: diéu hoa lru luong va ndng d6 nude thai cao su
+ Thé tich: V = 625m°.

+ Kich thudc: Lx B x H=14m x 10m x 5m.
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+ Vat liéu: BTCT day 300mm, chéng thdm mat trong.

4.1.5 Bé tuyén noi

+ Nhiém vu: Tach cac hat cao su lo lting c0 trong lugng riéng nhoé hon nude
+ Thé tich: V = 360m°,

+ Kich thude: Lx B x H=12m x 3m x 5m.

+ Vat liéu: BTCT day 300mm, chéng thdm mat trong.

4.1.6 Ngan trung hoa

+ Nhiém vy: Ngan trung hoa c¢é nhiém vu diéu ch pH nuéc thai
+ Kich thudc: LxBxH=2mx2mx1,3m

+ Thé tich: V =10,4m®,

+ Vat liéu: BTCT day 300mm, chéng thdm mat trong.

4.15. BE UASB

+ Nhiém vu: phan hiiy cac chat hitu co trong nudc thai bang vi sinh vt yém khi.
+ Thé tich bé: V = 540m°.

+ S6 don nguyén: 2

+ Kich thuéc mdi don nguyén: L x B x H=6,7m 6,7m x6m.

+ Vat liéu: BTCT day 300mm, chéng thdm mat trong.

4.1.6. Bé Aerotank

+ Nhiém vu: phan hily cac chat hiru co bang qué trinh bun hoat tinh.
+ Thé tich bé: V = 495 m®.

+ S6 lugng: 2 don nguyén.

+ Kich thuéc mdi don nguyén: L x B x H=10m x 5,5m x4,5m.
+ Vat liéu: BTCT day 300mm, chéng thdm mat trong.

4.1.7. Bé ling 2 (ling ly tam)

+ Nhiém vuy: lang hdn hop bun nuéde tir bé Aerotank dan qua

+ Kich thuge bé: D x H=8m x 4,8m.

+ S6 don nguyén: 2

+ Thé tich bé: 121 m*

+ Vat liéu: BTCT day 300mm, chéng thdm mat trong.
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4.1.8. Ho sinh vat

+ Nhiém vu: khir triét dé cac chét hitu co nhu 14 nito, photpho con sot lai sau cong
trinh xu 1y sinh hoc

+ Thé tich: V =3 000 (m®).

+ Kich thuéc: Lx B xH=50mx 40m x 1,5m.

4.1.9. Bé nén bun

+ Nhiém vu: Giam d6 4m ctia bun hoat tinh du bang cach nén co hoc dé dat d6 am

thich hop( 94% - 96%) phuc vu cho viéc xtr Iy bun & cong trinh tiép theo.

+ Thé tich: V=43 m®,
+ Kich thuéc: Dx H=2,78m x 4.89m
+ Vat liéu: BTCT day 300mm, chéng tham mit trong.
4.2. TINH TOAN GIA THANH
4.2.1. Co s tinh toan
Chi phi xay dung cho toan bo hé théng xir Iy dugc chia 1am 3 hang muc

chinh:

v" Chi phi xay dung cac hang myc cong trinh.

v Chi phi cung cap, lap dat va van hanh may moc thiét bi.

v/ Chi phi hoa chat va niang luong.

. | THANH
. : PON GIA i
TEN THIET BI SL PVT . | TIEN
(VNP/m®)
(VND)
1 SONG CHAN B
] 01 Céi 1.000.000 | 1.000.000
RAC
2 BE NEN BUN
Bom nudc tr bé
nén bin sang bé| 04 Céi 4,500.000 | 18.000.000
UASB va may ép
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bun.
3 NGAN TRUNG HOA
Bom nudc sang bé
02 HT 4.500.000 | 9.000.000
UASB
4 BE UASB
4.1 Hé thong thu khi 01 HT
4.2 Hé thong thu nude | 01 HT | 32.000.000
4.3 Phu kién 01 HT
5 BE AEROTANK
Dia phan phoi khi
5.1 _ 108 Pia 35.000 3.780.000
Rotobubble diffuser
5.2 May thoi khi 02 May | 30.000.000 | 60.000.000
6 BE LANG II
Mang thu nudc
6.1 ring cua thép | 02 Méng | 8.000.000 | 16.000.000
khong gi
Bom bun tuan hoan
6.2 i 02 Bom 8.000.000  16.000.000
lai bé aerotank
Bom bun qua bé
6.3 02 Bom 8.000.000  16.000.000
nén bun
Bom dinh luong
7 ) 02 Bom | 4.500.000 | 9.000.000
hoa chat (NaOH)
8 Bon hoa chat 02 Bon | 200.000 400.000
TONG S, 162.180.000
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4.2.2. Chi phi xay dung
Bang 4.1. Chi phi xay dung cac hang muc cong trinh

A . | THANH

HANG MUC CONG | THE PON GIA .
STT B} ) PVT , TIEN

TRINH TICH (VND/m®)

(VND)
1 BE LANG CAT 2.0 m° 1 500 000 3.000.000
2 BE TUYEN NOI 86 m° 1 500 000 129.000.000
3 BE UASB 70 m° 1 500 000 105.000.000
4 BE AEROTANK 120 m° 1 500 000 180.000.000
5 BE LANG II 65 m° 1 500 000 97.500.000
6 NGAN TRUNG HOA | 3 m° 1 500 000 4.500.000
7 BE NEN BUN 7 m° 1 500 000 10.500.000
8 MAY EP BUN 55.000.000 55.000.000
TONG S, 584.500.000

Phi may mac thiét bi

Béng 4.2. Chi phi cac may moc thiét bi

Tong chi phi dau tu cac hang muc cong trinh I
S=S;+S,=584.500.000+ 162.180.000 = 746.680.000 (VND)
Chi phi nay dugc khau hao trong 10 nam.

Vy chi phi khdu hao trong 1 nam 13: Sg= %850000 =49.800.000(VND)

4.2.4. Chi phi quan ly va van hanh
4.2.4.1. Chi phi nhan cong
Luong céng nhan: 2 ngudi x 2000.000(d6ng/thang) x 12 thang = 48.000.000
(d¢ong/nam)
Luong can bd: 1ngudi=3500.000(ddng/thang) x 12 thang =.42.000.000(d6ng/nam)
Tong luong nhan cong l1a: 48.000.000+ 42.000.000 = 90.000.000(dong/nam)
4.2.4.2. Chi phi dién nang

Dién nang tiéu thy trong mdt nam dugc tinh theo cong thire:

_2.72xQxH  2.72x1500x10x365
m 0.85

E

=17.520.000(W)=17.520(KW)
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Trong do:
v" Q: luu lugng nude bom trong Mot nam
v H: chiéu cao trung binh ciia nudc duoc bom, H = 10m
v' u :hé sb hitu ich ciia bom. chon x = 0.85
Chi phi cho mot 1IKWh dién = 1.500 dong.
Vay téng chi phi dién nang trong mot nam Ia:
17.520 x 1.500 = 26.280.000 (ddng/nim).
4.2.4.3. Chi phi hoa chat

Bang 4.3. Bang du toan hoa chit sir dung trong mét ngay

1 NaOH 20% | 2.76 lit 20.000 55.200

Vay chi phi hoa chat trong 1 nam 1a: 55.200 x 365 = 20.148.000 (VND)
Tong chi phi quan 1y va van hanh trong 1 nam:
90.000.000+ 26.280.000 + 20.148.000 = 136.428.000(d6ng/nam).
4.3. GIA THANH 1M* NUOC THAI
- Tong chi phi dau tu: S, = 796.480.000 + 136.428.000=932.908.000(VND)
- L4i suat ngan hang: i = 0.5%.
- Tong von dau tu 1a: Sgy = (1 + 0.005) X 932.908..000=940.000.000(VND)

Sy _ 940.000.000 _

Giathanh Im®nuéc thaila: T =
Qx365  1500x365

1700(VND)

Vay gi4 thanh xi Iy mot m® nuée thai 1a 1700(VND)
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Tai Liéu Tham Khao
+ NGUYEN XUAN HOAN, TRAN THI NGOQC DIEU-KY THUAT XU LY
NUGC CAP VA NUGC THAI
+ HOANG HUE- XU LY NUGC THAI- NXB XAY DUNG, NAM
+ HOANG VAN HUE- THOAT NUGC VA XU LY NUGC THAI CONG
NGIEP-VIEN MOI TRUONG VA TAI NGUYEN, NAM 2002
+ TRINH XUAN LAI - TINH TOAN THIET KE CAC CONG TRINH XU
LY NUGC THAI - NXB XAY DUNG
+ LUONG PUC PHAM, CONG NGHE XU LY NUOC THAI BANG
BIEN PHAP SINH HOC, NXB GIAO DUC, NAM 2002.
+ LAM MINH TRIET - XU LY NUOC THAI PO THI & CONG NGHIEP-
NXB. PHQG.TPHCM.
TIEU CHUAN XAY DUNG TCXD - 51 — 84, THOAT NUOC MANG LUOT
BEN NGOAI VA CONG TRINH, VIEN MOI TRUONG VA TAI NGUYEN,
DAI HOC QUOC GIA TP.
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KET LUAN

Trudc khi van dé giam thiéu o nhiém duoc quan tim nhiéu hon thi da tir lau
viéc xtr Iy o nhiém méi trudng da dugc phat trién , dac biét 1a cong nghé xir 1y nude
thai . Trong giai doan hién nay c0 rat nhiéu phuong phap dugc ding dé xtr 1y nudc
thai , nhu : co hoc (song chan rac), Iy hoc (ling), dia hoc (trung hoa), hoa Iy (keo tu
tao bong), sinh hoc (bun hoat tinh) .

Nhung nhin chung xir Iy nudc thai bang phuong phap sinh hoc ( hiéu khi , ky
khi hodc két hop ca hai loai ) 1a dugc str dung nhiéu hon vi né twong d6i don gian,
ré tién ma ¢ hiéu qua trong viéc giup giam o nhiém chat hitu co .

Thuc chét ciia xir Iy nude thai bang sinh hoc 1a ching ta dya vao sinh v at, sy
hoat dong cila cac vi sinh vat dé gitip thuc hién nhiig qué trinh phan hay chét o
nhiém ci trong nude thai . Vi thé cho nén nhiém vy ciia cac cbng trinh duoc xay
dung theo phuong phap nay 1a phai tao diéu kién séng va hoat dong tot nhat cho vi
sinh vat nham phat huy téi da hiéu suat xtr 1y .

Nudc thai ché bién mu cao su 14 mot trong nhirng loai nude thai ¢ ndng do
chét thai cao bac nhat cuia nude thai cong nghiép. Do d6 yéu cau vé cong nghé co
kha nang xtr 1y dén “ gidi han cho phép nhung phai dép (mg yéu cau vé chi phi binh
quan thap, cong véi chi phi quan 1y va van hanh khong qua cao 1a diéu khong phai
dé dang thuc hién.

Nudrc thai cao su c6 tinh chat dic trung 1a ndng do chét hiru co rat cao vi thé
trong cong nghé xir ly doi hoi hé thong phai c6 bé phan huy chat hitu co. Bé
Aerotank c6 kha niang phan huy chat hiru co véi hiéu suat cao va xir Iy duoc dén
tiéu chuan cho phép nén dugc quan tim dén trudc tién trong hé thong xir Iy nudce
thai cao su. Nhung truéc khi cho nude thai qua bé Aerotank can phai co cac cong
trinh xir Iy khac dé 1am giam bét ndong do chét hiru co.

Dé dat bé Aerotank dat hiéu qua cao, khi thiét ké bé Aerotank can phai cung
cap day di oxy dé khudy tron déu cac chét hitu co trong nude thai, giit cho bun hoat

tinh & trang thai lo limg va cung cép du luong bun hoat tinh tuan hoan cho bé.
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Céc diéu kién van hanh phai dugc tinh ton va kiém sét dé ¢am bao cho ca hé

thong noi chung , bé aerotank va bé lang ly noi riéng hoat dong tot .
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