BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

1SO 9001-2008

KHOA LUAN TOT NGHIEP

NGANH: KY THUAT MOI TRUONG

Sinh vién : Tran Anh Diing
Nguoi huéng din: Th.S Hoang Thi Thity

HAI PHONG - 2014




BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

TINH TOAN HE THONG XU LY NUOC THAI
BENH VIEN LUU LUQNG 200M°*/NGAY PEM

KHOA LUAN TOT NGHIEP PAI HQC HE CHINH QUY

NGANH: KY THUAT MOI TRUONG

Sinh vién : Tran Anh Diing
Nguoi huéng din: Th.S Hoang Thi Thiy

HAI PHONG - 2014




BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NHIEM VU BE TAI TOT NGHIEP

Sinh vién: Tran Anh Diing M3 SV: 120837
Lop: MT1201 Nganh: K§ Thuat M6i Truong
Tén dé tai : Tinh toan hé thong xu 1y nuéc thai bénh vién luu luong

200m®/ngay dém.



NHIEM VU PE TAI

1. Noi dung va cac y&u cau can giai quyét trong nhiém vu dé tai tot nghiep (vé ly

luan, thyc tidn, cac s6 liéu can tinh toan va cac ban ve).

................................................................................................
................................................................................................

................................................................................................

................................................................................................
................................................................................................
................................................................................................
................................................................................................

................................................................................................



CAN BO HUONG DAN PE TAI TOT NGHIEP

Nguwdi hwéng din thie nhat:

Ho va tén: Hoang Thi Thuy
Hoc ham, hoc vi: Thac si
Co quan cong tac: Khoa M6i Truong — Truong DPHDL Hai Phong.

Noi dung huéng dan: “Tinh toan hé théng xtr Iy nuée thai bénh vién luu
lwgng 200m*/ngay dém”

Ngwoi huéng din thir hai:

Pé tai tot nghiép giao ngay thang nim 2014

Yéu cau phai hoan thanh trudc ngay thang nam 2014

Da nhan nhiém vu BTTN ba giao nhiém vu BDTTN
Sinh vién Nguoi huéng dan
Tran Anh Diing Ths. Hoang Thi Thay

Hdi Phong, ngay.....thang.....nam 2014

Hiéu truwéng

GS.TS.NGUT Trdn Hizu Ngh;



PHAN NHAN XET TOM TAT CUA CAN BQ HUONG DAN
1. Tinh than thai d9 cia sinh vién trong qua trinh lam dé tai tét nghiép:

.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................
.....................................................................................

.....................................................................................

.....................................................................................

.....................................................................................

2. Panh gia chat lwong caa khoa luan (so véi ndi dung yéu cau dé ra trong
nhiém va PTTN trén cac mit ly luan, thuc tién, tinh toan sé liéu)

................................................................................................
................................................................................................
................................................................................................

Hai Phong, ngay...thang...nam 2014

Can b hwéng dan



Bang 1.1:
Bang 1.2:
Bang 1.3:
Bang 1.4:
Bang 2.1:
Bang 3.1:
Bang 3.2 :
Bang 3.3:
Bang 3.4:
Bang 3.5:
Bang 3.6:
Bang 3.7:
Bang 3.8:
Bang 3.9:
Bang 4.1:
Bang 4.2:
Bang 4.3:

DANH MUC BANG

Thanh phan 6 nhiém chinh trong nudc thai bénh vién..................... 4

Thanh phan nuéc bénh vién Chan thuong chinh hinh ..................... 4

Thanh phan nuéc thai Bénh vién Mat Sai GON ... 5

Thanh phan nudc thai bénh vién nhan dan 115..........ccccoveceveeeene.e. 5

Cac thong sé dau vao cua nudc thai BEnh Vien A.........coevveeveeenn, 24
Céc thdng sb cua song chin rac tinh toan va thiét ké...................... 33
Céc thong sé tinh toan va thiét ké muong 1ang Cat .........c..cc.cvee.e. 35
Cac thong s6 tinh toan va thiét ké bé diéu hoa..........ccccvveeevveeeeenne, 38
Céc kich thuée dién hinh cua Aeroten x&o tron hoan toan .............. 41
S4 lidu vé hiéu suét ciia thiét bi AeroStar.0S.........oovvveveveveesenes 44
Cac thong s6 tinh toan va thiét ké cua bé Aeroten............c.coeeue.... 45
Cac thong sb tinh toan va thiét k& DE 1ang..........ccoveveevveeeieeeens 47
Cac thoéng s6 tinh toan va thiét ké bé tiép XUC..........oocvveereveeeerennn, 48
Cac thong s6 tinh toan va thiét ké bé nén bln............ccceveeeveveeeeeennee, 50
Bang tinh chi phi xay dung cong trinh ..........ccccoveveiiieiecee e 52
Bang tinh todn chi phi thi€t Dl .......c.coveeeeieeeeee s 53
Luong hoa ChAt CAN AQUNG .......veeeeceeeeeeeeeee s 54



DANH MUC HINH VE

Hinh 1.1: D6 thi dién hinh vé sy ting trudng caa Vi Sinh VAt ..........ccceveveeeeane, 15
Hinh 1.2: qua trinh phan hiy Ky KNi ..o, 17
Hinh 2.1: So d6 ¢6ng Nghé theo phurong 4n L.........covveeeveeeeveeeeeeeeeeeeeeeees 26

Hinh 2.2: So d6 ¢6ng nghé theo phurong 4n 2..........cceveeveeveverereeseessnsensensenenes 28



MUC LUC

MO DAU ... 1
CHUONG I: TONG QUAN ..., 2
1.1.  Khai niém, phan loai va thanh phan ciia nwéc thai ......................... 2
R A 7 o 1 1 | DO OTR PSPPI 2
1.1.2. PhaANn 10ai n1e0C thal........ccovcueiiiiiicciii et 2
1.1.3. Thanh phdn ciia niréc thai tir CAC DENN VIEN........c.cveeeeeeeseeeeeeeea, 3
1.2. Cé&c thdng sé dic trung ciia nw6c thai sinh hoat..........co.ovvveveeenee, 6
1.2.1. Ham IiroNG CAC CNAL FAN ..o 6
1.2.2. D0 PH evvvoeevoeeeee e ee s ees s ee s s s s s s s e s ansee e 6
(R I Y YU Y7 SO 7
12,4, DO @UC ..ottt 7
1.2.5. Ham lwongoXy hoa tan DO .........ccccceviiieiieeie e 7
1.2.6. Nhu cau 0Xy h0a hoC COD .......c.ceeeiiseieeeeeee e, 8
1.2.7. Nhu cdu oxy Sinh N0 BOD..........cccvvirieeeeees e, 8
1.2.8. HAM IHONG NILO ..o 9
1.2.9. Ham IroNG PROIPNO ...t 10
1.2.20 .CRZSO Vi SINN 1.ttt 10
1.3 . Anh hwéng ciia nwéc thai tir bénh vién dén con nguwdi va méi truong
D0 [T o [ = 1 | o OSSR 11
1.3.1. Anh huong téi méi trieong KNONG KN ......c..vovveeeeeeeeeeeeeeeee e 11
1.3.2. Anh huréNQ tGi MOi rBONG AAR......o.oeoeseeeeeeeeeeeeeeeeeeeeeeeee e, 11
1.3.3. Anh hurong tGi MOT trEONG MUCT...oo.veveeeeeeersrseserererers s 12
1.4 . Cac phwong phap co ban xir ly nwéc thai sinh hoat........................... 13
1.4.1. Xar Iy nuwe6c thai bang phieong phap co ROC......eeeeeeeeeeeecerereseesereeneen, 13
1.4.2. Xar Iy nuwe6c thai bang phieong phap Sinh ROC .........ceveeveeeerereseeniererneen, 14
1.4.2.1. Phuong phap xie 1Y Ki KNI ..o 16

1.4.2.2. Phirong ph&p Xur 1Y NIEU KN ..o, 18



CHUONG II: PE XUAT LUA CHON CONG NGHE XU LY NUOGC THAI

TU BENH VIEN.....oiiiioeieeeeeeseee et esasses s s sen s sssssss s ansnes 24
2.1. Co sé lwa chon cong nghé xir Iy nwoc thai bénh vién ........................... 24
2.2. CAC thong s6 thiét ké VA YEU CAU XTI 1Y .......vveeieceeeeee e, 24
2.2.1. Bdc trung nuoc thdi ciia co s lua chon thiet Ké...........cvvvveveeeeenenn, 24
2.2.2. YBU CAU XIE 1Y oottt 25
2.3. Cac phuong an cong nghé d& XUAL XTI .......ccooevvvevieeiceieceeeeeeias 25
2.3.1. PRUCOTG AR I ..ottt 25
2.3.2. PRUONG AR 2 ..ottt 28
2.4. Phan tich lwa chon phwong an ..., 30
CHUONG III : TINH TOAN CAC CONG TRINH PON VI ..................... 31
3.1 SONG CRAN FAC.........oeiveieeeeeeeieee ettt 31
TR N R AV 77 1 ] /TR 31
3.1.2.TiNN tOAN SONG CNAN FAC..........ceivieeeeeeeeeeee e eeee e, 31
3.2 MUONE JANG CAL.....o.vovoceeeeeseeteeee et 33
I N \Y, 77 1 e /TR 33
3.2.2. Tinh téan muwong 1ANG CAL NGANG ........c.ovveverereeeeereseeseeeseeeseseeee e, 33
3.3, BE @I8U N0 ... 36
.3 L MUC @ICH v 36
3.3.2. TINh t0AN DE diéU NOB.........ceveeeeeeeeeeeeeeeeeee e, 36
3.4 BE ABTOLEN.....ooevoirierii ettt 38
K I Y. 7Tl 38
3.4.2. Xdc dinh kich thieéC DE ABTOEN .........c.vevvririeineiesse e 39
3.4.3. Tinh todn lwong bun dw thdi bé méi ngay, heu hrong bun tuan hoan ....41
3.4.4. Xdc dinh lwong khdng khi can thiét cung cdp cho Aeroten.................... 42
I =T 1 o TP 45
S5 1. MUC TLUCH ... 45
3.5.2. TINNTOAN ..o e 45

3.6. Khir tring nuéc thai, tinh toan bé tiép XUC ...........ccoveevvreevereeeeeen, 47



3.6.1. Khiz triing n2e6¢ thai DANG ClO .......coveeeeeeeeeeeeeeeeee s, 47

3.6.2. TINN t0AN DE LIED XUC ....vuvievieeeeeeeeeeee et 48
3.7 BENEN DUN ..o 49
ST L. MUC TICH ... 49
3.7.2. TINh tOAN DE NEN DUN ...t 49
3.8.May €p 10c ép dAY @ai.........c.cccveiiiiiiiiciec e 50
8. L. MUC TICH ... 50
3.8.2. Tinh toan may ép bun loc ép day dai ...........cocovvveviiiiiiiiiiece e, 50
CHUONG IV : TINH TOAN KINH TE.........cooiiiiiiiieeeeeeeeeee e, 52
4.1. Chi phi @A tw XAY dUNG .....oveeveereeeeeeeieseeeeeeese s 52
4.2. Chi phi vaAn hANN N& thONG .......c.veieeeeeeeeeeeeeeee s 54
4.2.1. Lwong héa chdt va niedC CAP Stk QUNG .......v.vveeeeeeeeeeeeeeeeeeeee e, 54
4.2.2. Chi PRI GIEN ..ooviiiiiee ettt e 54
4.2.3.Chi phi CONG NNAN .....coiiiiiic e 54
4.2.4. Chi phi bdo durong May MOC thiet Di..........c.ovvveeeeeeieeeeeeeeeeeee e, 54
4.2.5. Gia thanh Xiz 1Y 1m® 1206C thai ....c.c.eeeeeeeeeeeeeeeeeeeeeeeee e 54
KET LUAN VA KIEN NGHTI .....oooviiiiieieceee et 56
Lo KB TUAN oottt 56
2. KIBN NGN ..ttt ettt 56

TALLIEU THAM KHAO ..o eee e eesesseeesesees s eessenee 57



LO1 CAM ON

Véi long biét on sdu sdc em xin chan thanh cdm on: Th.s Hoang Th; Thiy -
Khoa M6i Truong, truong Pai hoc Dan ldp Hai Phong nguwoi da giao dé tai, tdn
tinh huéng dan Va tao diéu kién giip d& em trong suét qué trinh thuc hién va
hoan thanh dé tai nay.

Qua ddy, em xin giri 101 cam on dén tat ca céc thay cd trong Khoa Moi
Truong va toan thé cac thdy cé da day em trong sust khda hoc tai trirong PHDL
Hai Phong.

Em ciing xin gii 161 cam on dén gia dinh, ban bé va nguoi than da déng

Vién va tao diéu kién giiip dé em trong suét qua trinh hoc va 1am khéa lugn.

Viéc thuc hién khoa ludn la bude dau lam quen véi nghién ciu khoa hoc,
do thoi gian va trinh do cO han nén bai khoa ludn cua em khong tranh khoi
nhizng thiéu sot, rdt mong dwroc cac thay cd gido va cac ban gop y dé khba ludn

cua em dwoc hoan thién hon.
Em xin chan thanh cam on!
Hdai Phong, thdang 6 nam 2014

Sinh vién

Tran Anh Diing



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

MO DAU

Pat nude ta dang trén da phat trién vé moi mat nhat 1a trong linh vuc céng
nghiép hda, hién dai héa nén kinh té, nhim dat dwgc muc tiéu chién luoc 13 tro
thanh mét nudc cong nghiép tién tién vao nam 2020. Song song véi cac hoat
dong dé dat duoc muc tidu do, mot trong nhitng nhiém vy khdng thé thiéu phan
quan trong 1a bao vé méi truong va phét trién bén viing nén kinh té. Trong nhip
diéu phat trién chung cua ca nudc, cac do thi Viét Nam khdng nging mé rong
va phét trién theo huéng cdng nghiép hoa, hién dai hda. Toc do d6 thi hda ngay
cang cao, doi s6ng cia nguoi dan duoc cai thién da lam nay sinh nhitng van dé
nghiém trong vé méi truong. COng tac bao vé moi trudng chua duge dau tu
dung céch, cac hoat dong thuong mai, dich vu, sinh hoat 12 ngudn phat sinh 6
nhiém nghiém trong ciing chua duoc quan tdim. Trong d6 6 nhiém moi truong

dang 13 van dé dang bao dong.

bac biét, tinh trang nudc thai sinh hoat ciing nhu nudc thai cong nghiép
chua duoc xtr Iy da thai truc tiép vao ngudn tiép nhan, gay 6 nhiém nghiém
trong cac ngudn nudc mat, nudc ngam, dong thoi tac dong xau dén canh quan
d6 thi va anh huong truc tiép dén suac khoe con nguoi. Tai cac d6 thi thi hién
trang qué tai tai cac bénh dang 1a mot van dé néng bong trong x& hdi vi nd anh
huong dén chat luong kham chita bénh va sac khoe ciia con ngudi. Song song
Vvéi van dé trén thi tinh trang xar 1y nudc thai tai cac bénh vién vi nhiéu nguyén
nhan chua duoc quan tim xac dang. Chat lugng nudc thai dau ra tai cac bénh
vién khong dat tiéu chuan khéng nhitng anh huéng dén mai truong trong bénh
vién va cac ving xung quanh ma con gay nhiéu hé luy vé sau. Chinh vi thé viéc
xay dung mot hé théng xur ly nude thai bénh vién hop Ii, tiét kiém dién tich, chi
phi, dam bao chat lugng dau ra chinh 1a mot van dé hét sic quan trong. Xuat
phét tir thyc tién do, dé tai “Tinh toan hé théng xir Iy nwéc thai Bénh vién luu
lwong 200m*/ngay dém” di duoc lua chon trong qua trinh 1am khéa luan tét

nghiép.

Sinh vién: Trdn Anh Diing — MT1202 1



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

CHUONG I: TONG QUAN

1.1. Khai niém, phan loai va thanh phan caa nwéc thai [4] [12].
1.1.1. Nworc thdi

Nudc 1a ngudn tai nguyén vo cling quy gia cia con ngudi. Nudc trong tu
nhién bao gom toan bo cac dai duong, bién, vinh, séng, hd,ao sudi, nudc ngam,
hoi nudc am trong dat va trong khi quyén. Trén trai dat nude bién va dai duong
chiém 97%, nuéc bang da ¢ hai cuc chiém 2%. Nudc ngot dang long chiém
khoang 1% téng luong nuéc. Nhu vay chi co khoang 0,03% luong nudc trén
hanh tinh 14 c6 thé sir dung duoc.

Nudc can cho moi sy séng va phat trién. Nudc gidp cho cac té bao sinh vat
trao d6i chat, tham gia vao cac phan tng hoa sinh va tao nén té bao mai. Vi vy,
c6 thé n6i & dau c6 nudc & d6 co su séng.

Nudc duge dung trong doi song, san xuat ndng nghiép, cong nghiép va
dich vu. Sau khi str dung nudc tré thanh nudéc thai, bi 6 nhiém véi cac mac do
khac nhau. Ngay nay, cing véi sy bing nd dan sb va téc do phat trién cao cua
cdng néng nghiép...da dé lai nhidu hau qua phac tap, dic biét 1a van dé 6 nhidm
moi trudng nudc. Van dé nay dang duoc nhiéu sy quan tm cta moi ngudi, moi
quéc gia trén thé giGi.

Nudc thai 1a chat 16ng thai ra sau qua trinh sir dung ciia con nguoi nhu sinh
hoat, dich vy, ché bién, cdng nghiép, chin nuéi...va da bi thay doi tinh chét ban
dau cua chang.

1.1.2. Phan logi nwéc thdi
Thong thuong nuéc thai dugce phan loai theo ngudn gdc phat sinh ra ching.

e Nudc thai sinh hoat: Nuac thai sinh hoat 1a nudc thai phat sinh trong cac
hoat dong ctia cac cong déng cu dan nhu: khu vuc d6 thi, trung tdm thuong mai,
Khu vuc vui choi giai tri, co quan cong s0,...Thong thuong nudc thai sinh hoat
cua ho gia dinh dugc chia lam hai loai chinh nudc den va nudc xam.

Nudc den 1a nude thai tir nha vé sinh, chira phan 16n cac chat 6 nhiém, cha
yéu 1a chat hiru co, cac vi sinh vat gay bénh va cin lo liing.

Nudc xam 1a nudc phat sinh tir qua trinh raa, tam, giat voi cac thanh phan
chat 6 nhiém khong déng ké. Céac thanh phan 6 nhiém chinh dic trung thuong
thay & nudc thai sinh hoat 1a BOD, COD, Nito va Phétpho.

Sinh vién: Trdn Anh Diing — MT1202 2



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

Trong nudc thai sinh hoat, ham luong Nito va Photpho rat 16n, néu khong
duoc loai bo thi s& lam cho ngudn tiép nhan nudce thai bi pha dudng — mét hién
tugng thudng xay ra & cc ngudn nude c6 ham lwong Nito va Photpho cao, trong
d6 cac loai thuc vat thuy sinh phat trién manh roi chét di, thdi riza 1am cho
ngudn nudc tré nén & nhiém.

e Nuéc thai cdng nghiép: Xuat hién khi khai thac va ché bién cac nguyén
liu hitu co va vo co. Trong san xuat cong nghiép, nudc dugc st dung nhu
nguyén liéu, phuong tién san xuat, nudc con duge dung dé giai nhiét, 1am ngudi
thiét bi, 1am sach bui va khi doc hai. Ngoai ra dugc sir dung dé vé sinh cong
nghiép, cho nhu cau tam riaa, an uéng cia céng nhan. Nhu cau vé cap nuéc va
lugng nuéc thai phy thugc vao nhiéu yéu to: loai hinh, cong nghé san xuat, loai
va thanh phan nguyén vat liéu. ..

e Nudéc thai d6 thi: Nudc thai d6 thi 1a mét thuat ngir chung chi chat long
trong hé théng céng thoéat cia mot thanh phd, do 1a hdn hop cac loai nudc ké
trén va nudc mua.

1.1.3. Thanh phan ciia nwéc thdi tir cac bénh vign

Luong nudc thai bénh vién dao dong trong pham vi rét 16n, tuy thudc vao
muc sdng va mic d6 hién dai cua bénh vién, dbi véi cac givong bénh dao dong
tir 473 — 908 1/giwong/ngay, ddi vai nhan vién phuc vu tir 19 -56 I/ngudi/ngay.
Giira luong nudc thai va tai trong chat thai caa chiing biéu thi bang céc chat lang
hoac BODs c6 mot mdi trong quan nhat dinh.

Nudc thai bénh vién cha yéu 80% 1a nudc thai sinh hoat cia bénh nhan,
nguoi than nudi bénh nhan, cac can b cbng nhan vién cua bénh vién. Ngoai ra
20% con lai 1a nudc rira dung cu phau thuat, dich tiét, giat giti. Do dé nuéc thai
bénh vién chi yéu & nhidm cac hop chét hitu co, vi sinh vat va chira nhiéu vi
khuan gay bénh.

Sinh vién: Trdn Anh Diing — MT1202 3



Khoéa ludn tét nghiép

Truong Dai hoc dan ldp Hdi Phong

Bdng 1.1: Thanh phan 6 nhiém chinh trong nwéc thdi bénh vign[12]

STT Cac chat (mg/l) Mikc 6 nhiém Pon vi
1 pH 6-—8
2 SS 100 — 150 mg/|
3 BODs 150 — 250 mg/|
4 COD 300 — 500 mg/|
5 Tong Coliform 10° - 10’ MNP/100ml

Bdng 1.2: Thanh phdn nwéc bénh vién Chdn thwong chinh hinh[12]

STT Chi tiéu Pon vi Thoéng sé
1 pH 7,18 — 8,04
2 COD mg/| 161 — 298
3 BOD mg/| 87183
4 Chét ran lo lang mg/| 36 — 125
5 Tong chat ran hoa tan mg/| 254 — 330
6 H,S mg/| 0,3-05
7 NO; mg/| 0,09 -0,32
8 Dau m& (thuc pham) mg/| 0,2-3,9
9 PO, mg/l 1,09 — 3,01
10 Téng Coliform KDM/100ml 900 - 4600

Sinh vién: Trdn Anh Diing — MT1202




Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

Bdng 1.3: Thanh phdn nwdéc thai Bénh vign Mt Sai Gon[12]

STT Chi tiéu Pon vi Thoéng so
1 pH 6,66
2 SS mg/I 39
3 BODs mg/I 310
4 COD mg/I 310
5 Dau dong thuc vat mg/I 22,0
6 Chéat hoat dong bé mat mg/| 15,4

Bdng 1.4: Thanh phdn nuwéc thdi bénh vién nhan dan 115[12]

STT Chi tiéu Pon vi Théng s6
1 pH 6,78 — 6,97
2 SS mg/I 168 — 182
3 BOD mg/I 114 — 124
4 COD mg/I 158 — 178
5 Tong Nito mg/| 34 — 38
6 Tbng Phospho mg/| 3,2-35
7 Tong coliform MNP/100m| 4,6.10* —8,5.10"
8 Ecoli 1,2.10"-3,2.10*

Thong thudng cac qué trinh xu Iy sinh hoc can céc chat dinh dudng theo ti
I€ nhu sau: BODs : N : P =100 : 5 : 1. Va nudc thai tir bénh vién thuong chaa
ham lugng chat hitu co khong 16n nén c6 thé ap dung xir 1y sinh hoc hiéu khi la
rat ph hop.

Sinh vién: Trdn Anh Diing — MT1202 5



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

1.2. Céc théng sé dic trung ciia nuwéc thai sinh hoat [10][9][4]
Pé danh gia chat luong nuéc dia vao cac thdng sb:

1.2.1. Ham lwong c&c chat rin

+ Cac chit vo co 1a dang cac mubi hoa tan hodc khong hoa tan nhu dat da ¢
dang huyén phu lo lirng.

+ Cac chat hitu co nhu x4c vi sinh vat, tao, dong vat nguyén sinh, dong vat
pht du...cac chit hiru co tong hop nhu phan bon, cac chat thai cdng nghiép.

—  Tong chat rin (TS) duge xac dinh bang trong luong khé phan con lai sau
khi cho bay hoi 11 mau nuéc trén bép cach thiy roi say khd & 103°C cho dén
khi trong luong khong d6i. Pon vi tinh bang mg/l hoic g/l.

— Chét ran 16 lung & dang huyén phu (SS, mg/l): 1a trong luong khd cua
chat ran con lai trén gidy loc soi thay tinh, khi loc 1lit miu nudc qua phéu loc
roi say khd & 103 - 105°C t6i khi trong luong khong doi.

—  Chét ran hoa tan (DS, mg/1): ham luong chat ran hoa tan chinh 1a hiéu s6
cua tong chét ran véi huyén phu. Pon vi tinh bang mg/l.

— Chét ran bay hoi (VS, mg/l): 1a trong lwong mat di khi nung luong chét
ran huyén phii SS ¢ 550°C trong khoang thoi gian xac dinh.

— Chét ran c6 thé lang: 1a sé ml phan chét ran cua 1 lit miu nudc da lang
xudng day phéu sau mot khoang thoi gian (thuong 12 1 gio).

1.2.2. B4 pH

La mot trong nhirng chi tiéu xac dinh ddi véi nudc cap va nudce thai. Chi sb
nay cho biét can thiét phai trung hoa hay khong va tinh luong héa chat can thiét
cho qué trinh xu 1y dong keo tu, khir khuan...Sy thay doi pH lam thay doi cac
qua trinh hoa tan hoac keo ty, 1am tang, giam van toc cac phan @ng hoa sinh xay
ra trong nudc.

pH =7 : nudc trung tinh
pH > 7 : nudc mang tinh kiém
pH <7 : nuéc mang tinh axit

Gia tri pH cho phép ta quyét dinh xir Iy nudc theo nhimg phuong phap
thich hop, hoic c6 thé diéu chinh lugng hda chét can thiét trong qué trinh xir ly
nudc. Cac cong trinh xr Iy nudc thai &p dung cac qua trinh sinh hoc hoat dong ¢
pH nam trong giéi han tir 6,5 — 9,0. Mai trudong thuan loi nhat dé vi khuan phat
trién thuong c6 pH tir 7 — 8. Céc vi khuan khéc nhau c6 gigi han pH khéc nhau.
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Vi du vi khuan nitrit phat trién thuan loi nhat véi pH tir 4,8 — 8,8 con vi khuan
nitrat phat trién thuan loi nhat ¢ pH tir 6,5 — 9,3; vi khuan luu huynh phét trién
tai moi1 truong pH tr 1 — 4.

Ngoai ra, pH con anh huong dén qué trinh tao bong cin cua cac bé lang
bang céch tao bong cin bang phén nhém.

1.2.3. Mau sdic

Nudc sach khéng ¢ mau. Mau cia nudc 12 do cac vat thé ngoai lai bi
nhiém vao. Mau thuc caa nudc 1a do cac chat hoa tan hoiac ¢ dang keo. Nuéc
thai thuong c6 mau nau den hodc d6 nau. Nguyén nhan xuét hién mau do cac
chat hiru co trong xac dong vat phan ra tao thanh, hodc nudc cé sit, mangan &
dang keo hoic hoa tan. Pdi voi nudc thai cong nghiép, tly thudc vao ban chi
ting loai nude thai khac nhau cho mau sac khac nhau.
1.2.4. D duc

Nudgc sach khong co tap chat thuong rat trong, khi bi nhiém ban cac loai
nuéc thai thudng bi duc. Do duc do cac chat lo limg gay ra, chung c6 kich thudc
khac nhau & dang keo hoic phan tan tho. Do duc lam giam kha nang truyén anh
sang trong nudc, gay mat my quan, va lam giam chat luong nuéc khi st dung.
Pon vi chuan cua do duc 1a su can quang do 1mg SiO, hoa tan trong 1 lit nudc
cat gay ra (1mg SiO/lit nuéc, FTU,NTU).
1.2.5. Ham lwong oxy hoa tan DO (mg/l)

Pay 1a mot chi tidu quan trong nhat cua nudc vi oxy khong thé thiéu dbi
Vvéi tat ca céc sinh vat séng trén can ciing nhu dudi nudc, né duy tri qua trinh
trao doi chat, sinh ra nang lugng cho sy sinh truéng, sinh san va tai san xuat.

—  Binh thuong mitc oxy hoa tan trong nuéc khoang 8 — 10 mg/l, chiém 70 —
85% khi oxy bdo hoa. Muc oxy hoa tan trong nudc tu nhién va nudc thai phu
thudc vao mic 6 6 nhiém chat hitu co, vao hoat dong cua thé gigi thay sinh,
cac hoat dong héda sinh, hda hoc va vat ly ctaa nudc.

—  Viéc xac dinh thdng sé oxy hoa tan c6 ¥ nghia quan trong trong viéc duy
tri diéu kién hiéu khi trong qua trinh xu 1y nudc thai. Mat khac lugng oxy hoa
tan con 14 co s& cia phép phén tich x4c dinh nhu cau oxy hoa.

— Oxy hoa tan trong nuéc s& tham gia vao qua trinh trao d6i chat, duy tri
nang luong cho qua trinh phat trién, sinh san va tai san xuat cho c4c vi sinh vat
séng dudi nude. Ham lugng oxy hoa tan trong nuéc phu thudc vao nhiét do va
ap suat. Khi nhiét do taing DO giam va van tdc cac phan tng ting 18n, khi nhiét
d6 giam DO tiang nhung nguoc lai van toc phan ang giam. Néu chi s DO thap
nghid 1a nudc ¢ nhiéu chat hiru co, dan dén nhu ciu oxy sinh héa ting 18n,vi
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vay Viéc tiéu thy oxy trong nudc ciing tang 1én. Chi s6 DO cao ching té trong
nuéc c6 nhiéu rong, tao tham gia qué trinh quang hop gép phan giai phong oxy
va nudc khong bi 6 nhiém.

Co hai phuong phap xac dinh DO 1a phuong phdp Winker va phuong phéap
dién cuc oxy.
1.2.6. Nhu cau oxy hoa hgc COD (mg/l)

La luong oxy can thiét cho qua trinh oxi hda toan bd cac chat hitu co ¢o
trong mau nuéc thanh CO, va H,0.

COD biéu thj luong chat hitu co c¢6 thé oxy héa bang con dudng héa hoc. Chi sb
COD c6 gi4 tri cao hon BOD vi né bao gdbm ca lugng chat hitu co khong bi oxy
hoa bang vi sinh vat.

C6 thé xac dinh ham lugng COD bang phuong phép tric quang véi luong
du dung dich K,Cr,0; — 1a chat oxy héa manh dé oxy hoa cac chat hiru co trong
moi truong axit véi xuc tac 1a Ag,SO;,.

Cr,0;” + 14H" + 66 ——» 2Cr** +7H,0 + CO,
Hoic O, + 4H '+ 4¢ ——» 2 H,0O

C6 thé x4c dinh ham luong COD bang phuong phap chuan d6. Theo
phuong phap nay Cr,0;” du dwoc chuin biang dung dich mudi Mohr
(FeSO4(NH,),SO, ) vai chi thi la dung dich Feroin. Piém tuong duong duoc xac
dinh khi dich chuyén tir xanh sang nau do.

6Fe”* + Cr,0~ + 14H" ——6Fe* + 2Cr*" + 7H,0

1.2.7. Nhu cdu oxy sinh hda BOD (mg/l)

La luong chat hitu c6 ¢d thé bi phan huy bai cac vi sinh vat hiéu khi. Do
chinh 1 céc chat hitu co dé bi phan hity c6 trong nuéc. BOD duoc biéu thi bang
s6 gam hay miligam O, do vi sinh vat tiéu thy dé oxy hda chat hitu co trong
bong tbi & dieu kién tiéu chuan vé nhiét do hay thoi gian.

Phuong trinh tong quét:
Chét hitu co +0, K CO, + H,0 + té bao mai + san pham cé dinh

Qua trinh nay doi hoi thoi gian dai ngay, vi phai phu thudc vao ban chat
cua chat hitu co, cac chung loai vi sinh vat, nhiét dd ngudn nudc, cling nhu mot
s6 chat co doc tinh & trong nude. Binh thudng 70% nhu cau oxy duoc sir dung
trong 5 ngay dau, 20% trong 5 ngay tiép theo va 99% & ngay thi 20 va 100% &
ngay thu 21.
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Dé xac dinh chi s6 BODs ngudi ta 1ay mot mau nhit dinh cho vao chai sam
mau, pha lodng bang mot thé tich dung dich pha lodng (nuéc cit bé sung mot
vai nguyén té dinh dudng N,P K... bdo hoa oxy theo ti I¢ tinh toan sin, sao cho
dam bao du lwong oxy hoa tan cho qua trinh phan hay sinh hoc), néu mau nudc
thiéu vi sinh vat co thé thém mét it nudc chira vi sinh Vat vao.

Xéc dinh nong do oxy hoa tan D; sau d6 dem t mau trong budng tdi ¢ 20°C
sau 5 ngay dem xac dinh lai ndng d6 oxy hoa tan Ds.

BOD = ———= (mgOy)
P: ty 1€ pha lodng

Thé tich mau nuéc dem phan tich

Thé tich mau nuéc dem phan tich+Thé tich dich pha loing

Chi s6 BOD cang cao chiing té lugng chat hitu co c¢6 kha ning phan hay
sinh hoc 6 nhiém trong nuéc cang Isn.

1.2.8. Ham lwong Nito

Cac hop chat chira Nito ¢o trong nudc thai thuong & cac hop chét chia
protein va cac san pham phan huy: amoni, nitrat, nitrit. Ching c6 vai trd quan
trong trong hé sinh thai nudc. Trong nudc rat can thiét c6 mot luong Nito thich
hop, dac biét 1a trong nude thai, mdi quan hé gitta BOD véi Nito va Phospho ¢6
anh huong rat 1on dén su hinh thanh va kha nang oxy hoa cua bun hoat tinh vi
Nito 1a chat dinh dudng cho vi sinh vat. Tuy nhién, khi ham lugng Nito trong
nuée qua cao s& gay 6 nhiém nudc.

Tong Nito 1a tong cac ham lugng nito hitu co, amoniac, nitrit, nitrat. Him
luong nito hitu co duoc xac dinh bang phuong phap Kendal. Tong Nito Kendal
la tong Nito hitu co va Nito Amoniac. Chi tiéu Amoniac thudng duge xac dinh
bang phuong phap so mau hodc chuan do, con Nitrit va nitrat duoc xac dinh
bang phuong phap so mau. Dé xac dinh tong Nito theo phuong phap Kendal
nguoi ta pha mau bang axit H,SO, dic nong, khi d6 cac dang Nito hitu co
chuyén sang dang ion NH,*. Sau d6 dua pH cua dung dich 1én cao dé NH,"
chuyén sang NH; duoc cét tach bang chuan do.
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1.2.9. Ham lwong Phétpho

Phospho ton tai trong nudc dudi dang H,PO,, HPO,”, PO,>, céc
polyphosphat nhu Na3(POs)e va cac Phospho hitu co. Pay la mét trong nhirng
ngudn dinh dudng cho sinh vét dudi nude nhu tao va cac loai thuc vat phét trién.

Ham lugng Phospho cao trong nudc thai lam cho céc tao, cac loai thuc vat
I6n phat trién gay ac tac thay vuc. Hién tuong tao bung phat ( hién tuong nuéc
nd hoa) do nudc thira chat dinh dudng, thuc chat 1a ham luong Phospho & trong
nudc cao. Sau d6 tao va vi sinh vat ty phan, thdi rira 1am 6 nhiém nguén nuéc
tha cap, thiéu oxy hoa tan va 1am cho tdm ca bi chét.

Trong xir Iy nudc thai nguoi ta chi ¥ dén ham lwong tong Phospho nham
xac dinh ti s6 BODs : N : P nham chon phuong phép thich hop cho qua trinh xi
ly. Ngoai ra ciing cd thé xac 1ap ti s6 giita Phospho va Nito.

1.2.10. Chi sé vi sinh

Trong nudc thai, dic biét 1a nudc thai tir cac bénh vién nhiém nhiéu vi sinh
Vit ¢6 sin & trong phan ngudi va cac bénh dé 1ay nhiém. Trong d6 c¢6 nhiéu loai
vi khuan gy bénh, dic biét 1a cac bénh vé duong tiéu hoa nhu ta, ly, thuong
han, cac vi khuan gay ngo doc thuc pham.

Trong rudt ngudi, dong vat cé vi khac khong ké laa tudi co nhitng nhom vi
sinh vat cu trt, chu yéu 1a vi khuan. Cac vi khuan nay thuong cé trong phan réc.

Vi khuan duong rudt gom 3 nhém: Coliform dic trung 1a Escherichia coli
(E.coli), Streptococcus dac trung la Streptococcus faecalis, Clostridium dac
trung la Clostridium perfringens.

Trong cac nhom vi sinh vat ¢ trong phan nguoi ta thuong chon E.coli lam
vi sinh vat chi thi cho chi tiéu vé sinh vai ly do:

e E.coli dai dién cho nhém vi khuan quan trong nhat trong viéc danh gia
murc d6 vé sinh va né da tiéu chuan 1i tuéng cho vi sinh vat chi thi.

e NO c6 thé xac dinh theo phuong phap phan tich vi sinh vat hoc thdng
thuong trong phong thi nghiém va cé thé xac dinh so bo trong diéu kién
thuc dia. Xac dinh sé luong E.coli ¢é trong mau thir duoc biéu dién bang
chi s6 coli va tri sé coli.
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Chi sé E.coli: 1a s6 lugng té bao coli ¢6 trong 1 don vi thé tich nuéc hoic 1
don vi khéi luong.

Tri s6 E.coli: 14 s6 don vi thé tich hodc don vi khéi lwgng ctia mau thtr ¢ 1
té bao E.coli.

Tiéu chuan quy dinh nudc dat vé sinh ciia Viét Nam < 20 E.coli/100ml nudc.

1.3. Anh huwéng ciia nwéc thai tir bénh vién dén con ngudi va médi truong
xung quanh [11][12].

1.3.1. Anh hwong t6i méi truwong khong khi

Céc tac dong ty nhién nhu nang, mua, gié va qua trinh phan hay cic chat
hitu co ¢6 trong nude da gay nén sy 6 nhiém mai truong khong khi. MUi xi ué
gay nén sy kho chiu va thu hit céc loai rudi, nhang va nhiéu loai con tring gay
bénh khéac. Mui héi théi, cac khi CHa4, H,S, NH3,PHa, c4c chat hitu co dé bay hoi
bay I&n gay 6 nhiém moi truong khéng khi xung quanh, 1am mat vé sinh.

Chit hitu co V"' CH,+ CO, + H,0 + NHs+ H,S + té bao méi + san phdm
trung gian

Néu hit phai H,S s& c6 tac dong 1én toan b duong hd hap, gay ngat, nhitng
cau truc sau hon sé& bi pha hay sau sic va hau qua c6 thé dé lai bénh phu phoi.
Néu tac dong truc tiép Ién cac niém mac va mat s& gay loét, viém, noi san két
mac.

Khi hit phai mot s6 chat khi hinh thanh do qué trinh phan huay cac chat hiru
co trong nudc thai s& gy ra cac can bénh lién quan dén duong hd hap nhu viém
loét niém mac duong ho hap trén, viém phoi, viém phé quan méan tinh, gy bénh
tim mach, ting man cam ¢ nhitng ngudi mac bénh hen. ..

1.3.2. Anh hwong t6i méi truwong dit

— Nudc thai khdng qua xt 1y dugc thai vao moi truong dat, cac chat & nhiém,
chat khéng tan xam nhap vao dat 1am tac cac 16 rong trong dat dan toi dat bi
yém khi, giam luong oxy, mat can bang oxy trong dat va qua trinh phan hay
c4c chat hiru co sé tién trién theo kiéu ki khi, tao nhiéu san pham trung gian
doc cho cay trong nhu CH,, H,S, NHj, cac andehyt. ..

— CA4c tac nhan sinh hoc trong nudc thai ¢ thé lam 6 nhiém dat, gy bénh &
nguoi va dong vat nhu truc khuan li, thuong han loai amip, ki sinh tring
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(giun, san...). Dat trong thudong 1a méi truong khdng thuan loi cho céac loai vi
khuan trén phat trién, ching s& chét sau mot thoi gian song tdy theo mtc do
nhidm ban, loai dat va tinh chat dat ma mot sb vi khuan co thé ton tai trong
dat dén 4 tuan I&. Cac vi khuan nay c6 thé gy ra cac bénh nhu nhiém trung,
bénh ngoai ra, ubn van...cho nhitng ngudi tiép xdc, hay bénh vé mau, duong
rudt, ngoé doc thuc pham...khi an phai cac loai luong thyc trong trén dat 6
nhiém.

— Trong dat ton tai cac kim loai kiém va kiém tho, chling rat quan trong di véi
ciu tric dat va quyét dinh chét luong luong thuc cdy trong trén dit d6. Nhung
khi nuéc thai tir bénh vién thai vao moi truong dat s& lam rira troi cac nguyén
t6 trén 1am mat can bang pH, dét bi chua, thiéu hut cac nguyén t6 nay dan toi
suy giam chét luong cay trong.

— Céc kim loai nang, c4c chat tay rira trong nudc thai tir bénh vién gay doc hai
cho cay trong va céc sinh vat co ich trong dat, gay pha huy cau triic, mat van
bang vé dinh dudng va tich liiy trong rau quéa cudi cling theo chudi thirc an di
vao con ngudi s& gay ra nhiéu loai bénh tat.

1.3.3. Anh hwoéng t6i méi truwong nwec

— Nudc thai tir bénh vién khong duoc xtr 1y thai truc tiép ra cac séng, sudi, ao,
hé 1am cho ngudn nudc bi & nhidm, gay bién doi tinh chat va chat lugng cua
nguén nudc, gay mat my quan do thi.

— CA4c chat tay rira va mot sé kim loai niang gay hai cho sinh vat trong nudc lam
chét cac sinh vat, gay mat can bang sinh thai. Mot sb sinh vat ¢ kha nang tich
lity cac chat doc hai trong co thé nhu so, hén, ngao, ca...con ngudi an phai
nhitng loai thuy sinh nay s& gay ra nhiéu bénh hiém nghéo nhu ung thu, dot
bién...

— Trong nudc thai tir bénh vién c6 chira mot lugng 16n vi sinh vat gay bénh, néu
xa thai vao moi trudng nudc gay ra cac bénh vé duong tiéu hoa, viém
loét...cho ngudi tiép xdc, sir dung ngudn nudc 6 nhidm.

— Ham luong chét hitu co phan huy trong nuéc thai tir bénh vién kha cao gay ra
hién twong phu dudng, bung phat tao (thay tridu do) 1am giam qué trinh
quang hop va trao doi chat véi méi truong bén ngoai, anh hudng dén sinh
trudng va phat trién binh thuong cua sinh vat thay sinh.
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1.4. Cac phwong phap co ban xir ly nwéc thai cia bénh vién [3][4]

Nudc thai thudng chaa nhiéu thanh phan phuac tap ¢6 ban chat khac nhau.
Vi vay muc dich cua xtr Iy nude thai 1a khir cac tap chit d6 sao cho nuéce sau khi
xu 1y dat tiéu chuan chat luong da dit ra. V&i nuéc thai tir bénh vién thuong
dugc xir Iy bang phuong phap co hoc két hop véi sinh hoc.

1.4.1. Xu Iy nwéc thdi bang phwong phdp co hoc
Pay la giai doan Xur 1y so b trudc khi dua vao giai doan xt ly sinh hoc.

Trong nudc thai thuong cé céc loai tap chat ran ¢ khac nhau bi cudn theo
nhu rom co6, g6 mau, bao bi chat déo, gidy, gié, diu md noi, cat soi, cac vun
gach ngoi...Ngoai ra, con cac loai hat lo ling & dang huyén phu rat kho lang.
Tuy theo kich ¢&, cac loai huyén phu dugc chia thanh chat ran lo litng c6 thé
ling dugc, hat chét ran keo dugc khir bang dong tu. Cac loai tap chat trén dung
cac phuong phap xur 1y co hoc 1a thich hop (trir cac hat dang chét ran keo).

Téc dung loai bo duoc dén 60% tap chat khong hoa tan trong nudc thai tir
bénh vién va giam dén 20% BOD.

Cac cong trinh xir 1y co hoc nhu: bé ty hoai, song chan réac, bé lang, loc...

— Song chan rac giir lai cac tap chat tho nhu gié, rac, cac vat cé kich thugc 16n

c6 thé gay ra su 6 trong qua trinh van hanh hé thong xtr 1y nuéc thai nhu tac
bom, dudng dng, hoac kénh dan.
Song chén rac c6 thé dit cd dinh hoidc di dong, ciing co thé 1a td hop cung véi
may nghién nho, thong thuong 1a song chan rac ¢ dinh. Cac song chan rac
duoc 1am bang kim loai, dat & cira vao cac kénh dan, nghiéng mot goc 60 —
75°. Thanh song chan rac c6 thé c6 tiét dien tron, vudng hoic hdn hop, thong
dung hon c4 I thanh ¢ tiét dién hdn hop, canh vudng géc ¢ phia sau va canh
tron & phia trudc huéng dbi dién vai dong chay.

— Bé lang c6 nhiém vu ling cac hat ran nhé hon 0.2mm. Bé ling c6 nhiéu loai

khéc nhau va hién thong dung hon ca 1a vé lang lién tuc. Bun ling duoc tach
khoi nude sau khi ldng, ¢d thé bang phuong phap tha cong hay co gidi.
Qua trinh lang chiu anh huéng cua cac yéu té chinh sau: luu lugng nuéc thai,
thoi gian lang, khéi luong riéng va tai trong tinh theo chat ran lo ling, su keo
tu c4c hat chat ran, van toc chay trong bé, sy nén bun dic, nhiét 6 caa nuéc
thai va kich thuéc bé lang.
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Theo chiéu cua dong chay, cac bé lang duoc phan thanh: bé ling ngang va bé
ling dumg. Nudc qua bé lang dudi tac dung cua trong luc, cat, cac chat vo co
khong hoa tan s& ling xudng day va kéo theo mot phan chat dong tu.

— Bé loc dugc st dung trong xir Iy nudce thai dé tach cac tap chat phan tan nho
khoi nudc ma bé lang khdng lang dugc. Céc vat liéu loc dang hat nhu cat
thach anh, than gay (anthracit), than céc, soi, ¢ nghién, tham chi ca than nau,
than bun hay than gé. Pac tinh quan trong cua Iop hat loc nay 1a do xop va bé
mat riéng.

1.4.2. Xur Iy nwéc thdi bang phwong phdp sinh hoc
— Nguyén tac:

Xt Iy nuéc thai bang phuong phap sinh hoc dua trén hoat dong caa vi sinh
vat, cha yéu 1a vi khuan di dudng hoai sinh, c6 trong nuéc thai. Do vay, diéu
kién dau tién va vo cing quan trong 1a nudc thai phai 1a moi trudng song cua
quan thé vi sinh vat phan hay cac chat hiru co ¢ trong nudc thai, khéng cé chat
doc 1am chét hodc @e ché hé vi sinh vat phan hay chat 6 nhidm. Chat hitu co c6
trong nudc thai phai 1a cac chat dinh dudng nguén cacbon va ning luong cho vi
sinh vat nhu hydratcacbon, protein, lipit hoa tan.

Nudc thai dua vao xir Iy sinh hoc ¢6 2 théng sb dic trung 1a COD va BOD.
Ti s6 cua 2 théng sé nay phai 1a COD/BOD < 2 hoic BOD/COD > 0.5 méi ¢6
thé dua vao xtr Iy sinh hoc.

Néu COD I6n hon BOD nhiéu lan, trong d6 gém c6 xenlulozo,
hemixenlulozo, protein, tinh bot chua tan thi phai qua xt ly sinh hoc ki khi. Quéa
trinh hoat dong caa vi sinh vat cho két qua la cac chat hitu co gay nhiém ban
dugc khoang héa thanh nhiing chét vo co, cac chat khi don gian va nuéc.

Cho dén ngay nay ngudi ta dd xac dinh duoc rang, cac vi sinh vat co thé
phan hiy dugc tat ca cac chat hitu co c6 trong thién nhién va nhiéu hop chét hitu
co t6ng hop nhan tao. Muc d6 phan huy va thoi gian phan hay phu thudce trudc
hét vao cdu tao cic chat hiru co, do hoa tan trong nuéc va hang loat céc yéu to
anh huong khac nhu pH, nhiét d, nong do chat dinh dudng. ..

Vi sinh vt trong nudc thai sir dung cac hop chat hiru co va mot sé khoang
chat 1am nguén dinh dudng va tao ra nang lugng. Qua trinh dinh dudng 1am cho
ching sinh san, phat trién ting sé luong té bao (tang sinh khéi), dong thoi 1am
sach (cd thé 1a gan hoan toan) cac chat hiru co hoa tan hoic cac hat keo phan tan
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nho. Do vay,trong xu ly sinh hoc, nguoi ta phai loai bo cac tap chat phan tan kho
ra khoi nudc thai trong giai doan xir Iy so bo. B Vai cac tap chit vo co co
trong nudc thai thi phuwong phap xtr 1y sinh hoc c6 thé khtr cac chat sulfit, mudi
amoni, nitrat...,cac chat chua bi oxy hoa hoan toan. San pham cua céac qué trinh
phan hay nay la khi CO,, nudc, khi N, ion sulfat...

— Céc giai doan sinh truéng phat trién cia vi sinh vat

Qua trinh ting trudng cua Vi sinh vat trai qua 4 giai doan va co6 thé duogc
md ta dudi db thi sau:

F
z—
g £ 2 Giaidogncinhbing
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g % g @ /’ ‘\
gl 2% i
5 | &
2lc s %ﬁ .
* = “s._ Giai dognchét
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Thii gian

Hinh 1.1. Do thi dién hinh vé sy tiing truéng cia vi sinh vat[10]
(Ngudn : Wastewater Engineering, reuse, ddissposal, 1991)

e Giai doan cham: day 1a thdi gian tinh tir khi VK duogc cdy vao moi trudng cho
dén khi ching bat dau sinh truéng. Trong pha ndy VK phai thich (ng véi moi
truong mai, ching tong hop manh mé ADN va cac enzim chuan bi cho sy
phan bao.

e Giai doan tang trudng (giai doan log): trong pha nay, VK bat dau phan chia,
s6 luong TB tang theo ham liiy thura, thoi gian thé hé dat ti hing so, qua
trinh trao ddi chat dién ra manh mé nhat.

e Giai doan can bang: trong pha nay téc do6 sinh truéng ciing nhu trao ddi chat
cua VK giam. S6 luong té bao chét can bang voi sé té bao sinh ra. Mot sb
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nguyén nhan khién VK chuyén han sang pha can bang nhu: chéat dinh dudng
can kiét, nong d6 oxi giam (ddi vai VK hiéu khi), cac chat doc tich liy, pH
thay doi.

e Giai doan chét; s6 té bao chét vuot sd té bao sinh ra. Mét sé VK chaa cac
enzim ty phan giai té bao. S& khéac c6 hinh dang té bao thay ddi do thanh té
bao bi hu hai.

—  Uu, nhwge diém cia phwong phap

Uu diém: phuong phéap sinh hoc ngay cang duoc sir dung rong rii vi phuong
phap nay c6 nhiéu wu diém hon cac phuong phap khac, d6 1a:

— Phan hay chat & nhiém trong nudc thai nhanh, triét & ma khong gay 6 nhiém
thar cip moi truong.

— Tao ra mot s san pham c6 ich dé sir dung trong cong nghiép va sinh hoat

(Biogas, etanol...), trong ndng nghiép (phan bon).

— Thiét bi don gian, phuong phap dé lam, dé kiém, gan nhu c6 sin trong tu
nhién, than thién véi méi truong, chi phi it tén kém hon cac phuong phap
khac.

— San pham cudi cung thuong khdng gay 6 nhiém thir cap va chi phi xu ly thap.

Nhwoc diém:

— Can c6 thoi gian xir Iy 1au, hé thong phai hoat dong lién tuc.

— Quaé trinh xt Iy chiu anh hudng cua cac didu kién ngoai canh nhu nhiét do,
anh sang, pH, DO , ham lugng c4c chét dinh dudng, cac chat doc khac.

— Poi hoi dién tich kha 16n dé xay dung cong trinh xtr Iy.

1.4.2.1. Phwong phap xw ly ki khi

Nguyén tic: qua trinh phan huy céc chit hitu co trong diéu kién ki khi do
mot quan thé vi sinh vat (chu yéu 1a vi khuan) hoat dong khéng can su c6 mat
cia oxy, san pham cudi cing 1a mot hdn hop khi c6 CH,, CO, H,S, NH;
...trong do6 co tai 65% la CH,4 . Vi vay, qua trinh nay goi la 1én men metan va
quan thé vi sinh vat ¢ day dugc goi chung 1a céc vi sinh vat metan.

Cac vi sinh vat metan song ki khi hoi sinh va 1a tdc nhan phan huay cac chat
hitu co, nhu protein, chat béo, hidratcachon (ca xenlulozo va hemixenlulozo...)
thanh cac san pham c6 phan tir lvong thap qua 3 giai doan nhu sau:

Sinh vién: Trdn Anh Diing — MT1202 16



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

( pha phén huay ) pha axit )
e —

Cac chat hiru co Céc hop chét dé tan trong nudc ¢
Céc axit hitu co, axit béo, rugu ("KM _CH, + CO, + H,S + NH;

Cic chit hiru co phirc tap
Giai doan ( polysaccharide, protein, lipid...)

thay phan < b VK thay phén

Cic chat hitu co don gian
(glucose, amino acid, acid béo,...)

l\/I VK Ién men tgo axit

Giai doan Céac VFA, alcaol,...
tao axit (acetic, propionic, lactic, etanol,...)

i ? VK tgo acetat

> Acetan,CO,, H,O

Giai doan

tao metan< iv? VK tgo metan
— CH, , CO,

Hinh 1.2: qua trinh phan hay ky khi

— Pha phan hay: trong nuéc thai cac chét hitu co cao phan tir bj phan hay bai
cac loai enzim ngoai bao dugc sinh ra bai cac vi sinh vat. San pham cua giai
doan nay la hinh thanh cac hop chét hitu co don gian va c6 kha ning hoa tan
duoc nhu cac dudong don, cc peptit, glyxerin, axit béo, axit amin...cac chat
nay la nguyén li¢u co ban cho giai doan axit hoa.

Qua trinh thity phan ciia mot sb cac chat hitu co cao phan tir nhu sau:

Protein > AXit amin
Hydrocacbon — Cac duong don
Chét béo » Axit béo mach dai

Tuy nhién xenlulozo va ligin rat kho bi phan huy tao thanh cac hop chat

hiru co don gian.
— Pha axit: cac vi sinh vat phan huy chat hitu co tao thanh axit gom ca vi sinh
vat Ky khi va vi sinh vat tiy tién. Ching chuyén hoéa cac san pham phan hay
trung gian thanh céc axit hiru co bac thp, ciing c4c chét hitu co khac nhu axit
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hiru co, axit béo,ruqu, cac axit amin, glyxerin, axeton, H,S, CO, , H,O...pH
ctia moi trudng giam. MUi caa hdn hop 18n men rat khé chiu.

— Pha kiém: vi khuan CH, 1a vi khuan c6 van téc sinh truéng cham hon céc vi
khuan ¢ giai doan thuy phan va giai doan tao axit. C4c vi sinh sinh metan la
nguyén liéu chinh véi trén 70% metan dugc sinh ra tir nd, phan CH, con lai
duogc tong hop tir CO,, H,, pH ciia méi trudng tang 1én va chuyén sang moi
truong kiém.

Cac cong trinh xa ly sinh hgc ki khi thwong gap
- Bé UASB (Upflow Anaerobic Sludge Blanket):

Nudc thai duoc dua truc tiép vao phia duéi ddy bé va dugc phan phéi dong
déu, sau d6 chay nguoc 1én xuyén qua I6p bun sinh hoc dang nhé (bong bun) va
cac chét hitu co bi phan huy.

Cac bot khi metan va NH3, H,S néi 1én trén va dugc thu bang céc chup thu
khi dé dan ra khoi bé. Nudc thai tiép theo d6 chuyén dén ving ling cua bé phan
tach 2 pha 16ng va ran. Sau d6 ra khoi bé, bun hoat tinh thi hoan luu lai ving 16p
bong bun. Su tao thanh bun hat va duy tri n6 rat quan trong khi van hanh UASB.

Thuong cho thém vao bé 150mg/l Ca®* dé day manh su tao thanh hat ban
va 5 — 10 mg/l Fe** dé giam bét su tao thanh cac soi bun nho. Bé duy tri 16p
bong bun ¢ trang thai lo lung, toc d6 dong chay thuong lay khoang 0,6 — 0,9
m/h.

- Bé loc ki khi 1a mét cot chira vat lidu tiép xac dé xt ly chat hitu co chtra
cacbon trong nudc thai. Nuéc thai duoc dan vao cot tir dudi 18n, tiép xdc véi vat
liéu bén trén d6 c6 vi sinh vat ki khi sinh truong va phat trién. Vi vi sinh vat
duogc gitr trén bé mat vat liéu tiép xdc va khong bi rira troi theo nudc sau xir ly
nén thoi gian luu cua té bao vi sinh vat (thoi gian Iuu bun) rat cao (khoang 100

ngay).
1.4.2.2 Phwong phdp xir ly hiéu khi

Dua trén hoat dong cua vi sinh vat hiéu khi dé phan hay chat hitu co dé
phan hay sinh hoc trong nudéc thai.

Qua trinh xir Iy bang phuong phap hiéu khi bao gom 3 giai doan:
Sinh vién: Trdn Anh Diing — MT1202 18



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

— Oxy hda céc chat hitu co C,H,0, + 0, ——€0, + H,0 + AH
— Téng hop té bao mai:

CyH,0;, + NH; + O, — té bao vi khuan + CO, + H,0 + CsH;NO; - AH
— Phan huy noi bao:
CsH:NO, +50,  —— 5CO, + 2H,0 + NH; + AH

Xu 1y nuéc thai bang phuong phap hiéu khi cé thé xay ra & diéu kién tu
nhién hoic nhan tao. Trong cac cong trinh xir Iy nhan tao nguoi ta tao diéu kién
t6i uvu cho qua trinh oxy hoa sinh hoa nén qua trinh xur Iy ¢6 toc do va hiéu suat
cao hon.

Xir Iy nwéc thai biang bé phan wng hiéu khi Aerotank

— Cdu tgo bé Aerotank: bé phan tng sinh hoc hiéu khi — Aerotank 1a céng trinh
bé tong cot thép hinh khéi chit nhat hodc hinh tron. Nuéc thai chay qua sudt
chiéu dai cua bé va duoc suc khi , khudy dao nham tang cuong lugng oxy hoa
tan va ting cuong qua trinh oxy hoa chét hitu co ban trong nudc.

— Nguyén tdc: nuéc thai sau khi xt Iy so bd con chia cac chét hiru co dang hoa
tan cing cac chét lo limg di vao bé Aerotank. Cac chat lo limg déng vai tro 1a
cac nhan dé cho vi khuan cu tr(, sinh san va phat trién, dan hinh thanh cac
can bong goi & bun hoat tinh. Bun hoat tinh la cac bong cin c6 mau nau sam,
chtra c&c chat hitu co hap thy tir nudc thai va 13 noi cu tri cho cac vi khuan
cuing véi v so vi sinh vat bac thap khac, nguyén sinh dong vat séng va phat
trién. Trong nudc thai c6 nhiing hop chat hitu co hoa tan — loai chat dé bj vi
sinh vat phan hay nhat. Ngoai ra con cd loai hop chat hitu co kho bi phan hay
hoic loai hop chat hitu co chua hoa tan, kho hoa tan & dang keo — cac dang
hop chét nay c6 cAu trlc phic tap can duoc vi khuan tiét ra enzim ngoai bao,
phan huy thanh ting chat don gian hon roi s& tham thau qua mang té bao va
bi oxy hoa tiép thanh san pham cung cap vat liéu cho té bao hoc san pham
cudi cung 1a CO, va nudc. Céac hop chat hitu co & dang keo hoic ¢ dang cac
hop chét lo ling kho hoa tan 1a cac hop chét bi oxy héa bang vi sinh vat kho
khan hoac xay ra cham hon.

+ Giai doan thtr nhat: tc d6 oxy hoa bang téc do tiéu thy oxi. O giai doan nay
bun hoat tinh hinh thanh va phat trién. Ham luong oxy can thiét cho vi sinh
vat sinh trudng, dic biét & thoi gian dau tién thirc an dinh dudng trong nudc
thai rat phong phu, lugng sinh khéi trong thoi gian nay rat it. Sau khi vi sinh
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vat thich nghi v6i méi trudng, ching sinh trudng rat manh theo cap sé nhan.
Vi vay luong tiéu thu oxy ciing ting cao dan.

+ Giai doan thi hai: vi sinh vat phat trién 6n dinh va toc do tiéu thu oxy ciing &
muc gan nhu it thay ddi. Chinh ¢ giai doan nay cac chat ban hitu co bi phan
haty nhiéu nhat.

Hoat luc enzim cta bun hoat tinh trong giai doan nay cling dat t&i mac cuc
dai va kéo dai trong mot thoi gian tiép theo. Piém cuc dai cia enzim oxy hoa
ctia bun hoat tinh thudng dat ¢ thoi diém sau khi lwong bin hoat tinh (sinh khoi
vi sinh vat) téi muc 6n dinh.

Qua cac thdng sb hoat dong cua Aerotank cho thay & giai doan thir nhat toc
do tiéu thy oxi (hay toc do oxy hoa) rat cao, co khi gap 3 lan ¢ giai doan 2 .

+ Giai doan ba: sau mét thai gian kha dai toc ¢ oxy héa cam ching (hau nhu it
thay d6i) va c6 chiéu huéng giam, lai thay tdc do tiéu thu oxi ting 1én. Pay la
giai doan nitrat cac mubi amon.

Sau cling, nhu cau oxi lai giam va can két thic qua trinh lam viéc cua

Aerotank (1am viéc theo mé). O day can luu ¥ rang, sau khi oxy héa duoc 80 —
95 % BOD trong nudc thai, néu khéng khuiy dao hozc thoi khi, bun hoat tinh s&
ling xudng day, can phai lay bun can ra khoi nuéc. Néu khong kip thoi tach bun,
nudc s& bi 6 nhidm thir cip, nghia 1a sinh khdi vi sinh vat trong bun (chiém toi
70% khdi lwong can bun) sé bi ty phan. Té bao vi khuan c6 ham lugng protein
rat cao (60 — 80% so véi chat khd). Ngoai ra, con c6 céc hop chat chira chat béo,
hidratcachbon, cac chat khoang. . .khi bi tu phan s& lam 6 nhiém nguon nudéc.

— CAc yéu t6 anh hwéng dén kha néing 1am sach nwéc thdi cia Aerotank:

> Luwrong oxy hoa tan trong nwéc: day 1a diéu Kién dau tién dé dam bao cho bé
Aerotank c6 kha ning oxy hoa cac chat ban hiru co véi hiéu suat cao 1a phai dam
bao cung cip du lwong oxi, ma chi yéu I1a oxi hoa tan trong méi truong long,
mét cach lién tuc, dap ung day du cho nhu cau hiéu khi caa vi sinh vat trong bin
hoat tinh. Luong oxi ¢6 thé coi 1a du khi nuéc thai ra khoi bé lang ¢ nong do

oxi hoa tan la 2mg/I.
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Dé dap tng duoc nhu cau oxi hoa tan trong bé Aerotank nguoi ta chon giai

phap:

+ Khudy dao co hoc véi cac dang khudy ngang, khudy dang. Song bién phép
nay khong hoan toan dap tng duoc nhu cau oxi.

+ Thoi va suc khi bang hé thdng khi nén véi cac hé thong phan tan khi thanh
cac dong hoac tia Ié6n nho khac nhau.

+ Két hop nén khi véi khudy dao.

> Thanh phdn dinh duéng déi véi vi sinh vdt: trong nude thai, thanh phan dinh

dudng chu yéu la nguon cacbon (duoc goi 1a co chat hay chat nén dugc thé hién

bang BOD) — chat hitu co dé bi phan hay bai vi sinh vat. Ngoai BOD can chl y

dén 2 thanh phan khac nhu nguén nito (thudng ¢ dang NH,") va nguon phospho

(6 dang mudi photphat). Nhiing hop chét nay 1a chét dinh dudng tét nhat ddi véi

vi sinh vat. Vi sinh vat phat trién con can téi mot loat cac chat khoang nhu Mg,

K, Ca, Mn, Co...Thuong c4c nguyén t6 ndy ¢ dang ion déu c6 mit trong nudc

thai, khong nhimg chiing dap ung cho nhu cau sinh ly caa vi sinh vat ma trong

nhiéu trudng hop con qua du thira.

Thiéu dinh dudng trong nuéc thai s& lam giam muc d6 sinh truong, phat
trién sinh khéi caa vi sinh vat, thé hién bang luong biin hoat tinh tao thanh giam,
kim hdm va tc ché qua trinh oxy hda céc chat hitu co gay nhiém ban.

Néu thiéu nito mot cach kéo dai, ngoai viéc can tré cac phan tng sinh hoa
con lam cho bin hoat tinh khé lang, cac hat béng bi phong nén trdi ndi theo
dong nudc ra lam cho nudc kho trong va chira mét luong 16n vi sinh vat, lam
giam tdc do sinh trudng ciing nhu cuong do oxy hoa caa ching.

Néu thiéu phospho, vi sinh vat ¢ dang soi phét trién va ciing 1am cho bun
hoat tinh lang cham va giam hiéu qua x ly.

NGi chung néu thiéu dinh dudng 2 nguén Nito va Phospho 1au dai s& anh
huong dén ciu tao té bao mai, giam mic d6 sinh truéng, anh huong khdng tét

dén di truyén va céc thé hé sau nay caa vi sinh vat. Trong thuc té néu dung hoi
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Iru lai nhiéu 1an cac quan thé vi sinh nay trong bun hoat tinh s& 1am giam hiéu
suat lam sach nuéc thai. Ti ¢ BOD : N:P=100:5: 1.

Truong hop du thira Iwgng N va P, vi sinh vat sir dung khong hét, phai khir
cac thanh phan nay bang bién phap dac biét hoac xur Iy bang ao hd 6n dinh véi
viéc nudi trdng béo, rau mudng va céc loai thuc vat ndi khac.
> Nong dé cho phép cua chat ban hitu co ¢é trong nuéc thai dé dam bao cho bé
Aerotank 1am viéc hiéu qud: nong do co chat trong moi trudng anh huong nhiéu
dén doi séng vi sinh vat. N6i chung ching déu c6 ndng do co chét toi han hoac
cho phép, néu vuot qué sé uc ché dén sinh ly va sinh hoa céc té bao vi sinh vat,
lam anh huong dén qua trinh trao doi chat, dén viéc hinh thanh enzim, tham chi

c6 thé chét.

Cac loai nuéc thai co thé xu ly bang bé Aerotank khi lwong BOD vao
khoang 500mg/1, con trudng hop cao hon (khong qua 1000mg/1) phai xt Iy bang
Aerotank khuay tron hoan chinh hoic cao hon thi phai pha loang.
> CA&c chdt cé déc tinh ¢ trong nweéc thdi ikc ché dén doi song ca vi sinh vat: Dé
dam bao cho bun hoat tinh dugc tao thanh va hoat dong binh thuong, trong nudc
thai can phai xac dinh xem ¢ c4c chat doc gay chét,co kim hdm hay uc ché dén
sinh truéng va ting sinh khéi caa vi sinh vat hay khong. Viéc xac dinh doc tinh
d6i vai sinh vat cho ta thdy loai nudc thai ndo cé thé xu ly bang kg thuat bun
hoat tinh.

> pH: Anh hudng dén qua trinh hda sinh cta vi sinh vat, qué trinh tao bun va
ling. pH thich hop cho viéc xt Iy sinh hoc 12 6,5 — 8,5.

> Nhiét @: nhiét @6 ciia nude thai trong bé Aerotank c6 anh huong rat [on dén
hoat dong séng cua vi sinh vat.Hau hét cac vi sinh vat c6 trong nudce thai 1a cac

thé wa 4m, chdng c6 nhiét do sinh trudng tdi da 1a 40°C va téi thiéu 1a 5°C. Vi

vay, nhiét do xir Iy nudc thai chi trong khoang 6 — 37°C. Nhiét do con anh
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hudng téi qua trinh hoa tan oxi trong nude ciing nhu kha ning két lang cac bong

can bun hoat tinh.

> Nong dé céc chdt lo ling (SS) ¢ dang huyén phu: Sau khi xt 1y so b, tly
thudc vao nong do chét lo ling co trong nudc thai ma xac dinh cong trinh xi ly
thich hop.

Néu ndng do cac chét lo litng khong qua 100mg/1 thi loai hinh xt ly thich
hop 1a bé loc sinh hoc va néng d6 khong qua 150mg/l thi xu Iy bang bé
Aerotank s& cho hiéu qua phan huay cac chat hiru co nhidm ban 13 cao nhat.

Péi voi nuéc thai c6 ham lwong chat lo lang qua cao can phai qua lang 1
trong giai doan xir 1y so bd mot cach day du dé co thé loai bo van can Ion va mot

phan chat ran lo liing.
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CHUONG II: PE XUAT LUA CHON CONG NGHE XU LY

NUOC THAI TU BENH VIEN

2.1. Co s6' lya chon cong nghé xi ly nwéc thai bénh vién

Viéc lva chon so d6 cdng nghé cua tram xu Iy nudce thai dua vao cac yéu td
co ban sau:

Cong suat cua tram xir 1y.

Thanh phan va dic tinh caa nuéc thai.

Muc d6 can thiét xur 1y nuéc thai.

Tiéu chuan xa nudc thai vao cac ngudn tiép nhan twong ung.
bicu kién mat bang, dac diém dia chat, thuy van cua khu vuc xay dung

tram xu 1y nudce thai.

Chi phi dau tu xdy dung, quan ly, van hanh va bao tri.

Céc chi tiéu kinh té, ky thuat khéc.

~ Nudc thai bénh vién chi yéu chira ham lwong chat hitu co dé phan huy,
chat hoat dong bé mat, vi sinh vat. Bé xu 1y dat hiéu suat cao thuong ap dung
phuong phap xu ly sinh hoc.

2.2. C&c thong so thiét ké va yéu cau xir ly

2.2.1. Pic trung nwoc thdi ciia co sé lwa chon thiét ké

Trong qué trinh tinh toan thiét ké, dé tai lya chon bénh vién A véi cac
thdng so & nhiém dac trung nam trong khoang dao dong chung cua cac bénh
vién. Cac théng so dac trung cua bénh vién A duoc chi ra trong bang.

Bdng 2.1. Céc thdng sé ddu vao ciia nuwéc thdai Bénh vign A

STT Chi tiéu Giatri | QCVN40:2011/BTNMT

(B)

1 Luu luong nudc thai (m®) 200

2 pH 7,5 55-9

3 | Ham lugng can lo Itng (mg/l) 150 100

4 BODs (mg/l) 250 50

5 COD (mg/l) 450 150

6 Tong Nito 35 30

7 Tong Phétpho 7 6
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2.2.2. Yéu cau xi ly
Phuong an cong nghé xur Iy nudc thai dam bao cac yéu cau co ban sau:

- Xt ly hoan toan cac chat 6 nhidm va mac d6 1am sach dat yéu cau thai
nudc vao ngudn tiép nhan theo quy dinh hién hanh (QCVN 40:2011/BTNMT).

- Cong nghé cho hiéu suat 1am sach cao, c6 kha ning kiém soat trudc
nhitng bién dong vé luu luong va nong do chit ban cua nudce thai.

So v&i cac bién phap cting nhom, twong duong vé hiéu qua xi ly, cac bién
phép trong phuong an dé xuét c6 chi phi dau tu xay 1ap va van hanh ¢ mac hop
1y.

2.3. Cac phuong an cong nghé dé xuat xir ly

2.3.1. Phwong dan 1

Dua trén dic tinh cua nudc thai Bénh vién 1a 6 nhiém ¢ muac trung binh vi vay
nghién ctru dé xuéat phuong an xir Iy chinh 14 phuwong phap sinh hoc. Myc dich
cta viéc lya chon bé lang cét 1a nham loai bo hat cat c6 kich thuéc > 0,2mm va
chat ran lo limg trong nudc thai dé bao vé céc thiét bi ciing nhu dé cac cong
trinh xir 1y phia sau dat hiéu qua hon. Sau giai doan lang va diéu hoa, nghién
ctiu lya chon phuong phap sinh hoc. Khi ham lugng chét hitu co dé phan hay
cao thi nén lua chon phuong phap hiéu khi. Sau bé diéu hoa nudc thai duoc dua
vao bé Aerotank (duogc lra chon béi wu diém vé hiéu qua xt 1y va hiéu qua kinh
té). So d6 dé xuat duoc thé hién trong hinh 2.1
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Nudc thai

Song chan  |------ » Chon lap

y

ngcat f----- >

Nl

9]
>
¢

San phoi cat | ---- » San lap

>
<

May nen khi

A 4

Bé diéu hoa

A
________ » Bé Aeroten

A
Béling [---» Bénénbun |--»| May ép bun

Co ——»
A

Bé tiép xuc

y

Nguon tiép nhan

San

lap

Hinh 2.1: So @6 cong nghé theo phwong 4n 1
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a, Thuyét minh quy trinh céng nghé

Nudc thai qua song chan rac, tai dy rac c6 kich thudc 16n dugc loai bo, rac
dugc dua dén noi chon 1ap. Nudc thai dén bé lang céat ngang, cac hat can co thé
ling duogc s& duoc gitt lai ¢ day, cat s& dugc mang dén san phoi cat dé mang di
chén Iap hoic san lap. Nudc thai duoc dua dén bé diéu hoa, tai day nudc thai
dugc 6n dinh vé luu luong va néng do chat 6 nhiém. Nudgc thai tiép tuc duoc
dua dén bé Aeroten, qua trinh phan huy hiéu khi xay ra dé phan hay céc chat
hitu co con lai, do 6 BOD va COD tiép tuc giam xudng. Vi muc dich tuén
hoan bun hoat tinh va lang cac bong bun duoc tao thanh trong bé Aeroten, nuéc
thai tiép tuc duoc dua dén bé ling. Nudc thai tir bé ling dugc dua dén bé tiép

xUc, tai day nude dugc khir tring bang Clo va thai ra ngudn tiép nhan.
b, Uu diem:

- Hiéu qua xir Iy cao, nudc sau khi xur Iy o thé thai tryc tiép ra ngoai moi
truong.
- Bun duoc xtr Iy kho mang di san 1ap.

- (Co it cong trinh don vi.
¢, Nhuwoc diém:

- Chiém mot dién tich kha 16n.

- Thoi gian xt 1y 1au hon.
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2.3.2. Phwong dn 2

Ngoai phuong an 1, nghién ctru dé xuit phuong an 2 dé xu 1y nuéc thai Bénh

vién. So dd dé xuat duoc thé hién trong so d6 sau:

Nuéc thai
Song chan [---__ »  chon
Y
Bé ling cat |----- »| Sanphoicat |---- » Sanlap
A 4
May nen Bé diéu hoa
khi
i Bénénbun t---» May nén bln
s ! :
be----- + Bé Aeroten [¢-------- + !
PN : ! v
Buntuan ' | B
l hoan | ! San lap
| [}
N 1 |
Bélang [rioooiiiiiiiiid
Béi loc ngam
Clo ———» Bétiepxic > Nguén tiép nhan hoic tai sir dung

Hinh 2.2: So @6 cong nghé theo phwong an 2
a, Thuyét minh quy trinh céng nghé

Nudc thai qua song chan rac, tai day rac c6 kich thuéc 16n dugc loai bo, rac

dugc dua dén noi chon 1ap. Nudc thai dén bé ling céat ngang, cac hat cin co thé
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ling duoc s& duoc gitr lai 0 day, cat s& duoc mang dén san phoi cat dé mang di
chén 1ap hoic san 14p. Nudc thai tiép tuc qua bé diéu hoa dé diéu hoa luu luong
va ndng do cac chat 6 nhiém, giup cho luu lwgng va nong d6 cac chat & nhidm
6n dinh, thuan lgi cho cac cong trinh xir 1y phia sau. Nuéc thai sau d6 qua bé
Aeroten, BOD va COD giam xudng rat 16n, sau d6 nuéc thai tiép tuc dén bé
ling d¢ lang bun hoat tinh, luong bun du s& dugc giir lai, mot phan bin s& dugc
tuan hoan vé bé Aeroten, mot phan dua qua bé nén bun rdi dén may ép bun, bun

sau khi xur Iy duoc kho mang di san 14p.

Nudc thai tir bé lang dugc dua dén bai loc ngam trong cay dong ngang, tai
day nudc dugc lam sach triét dé va bo sung thém DO, tuy nhién trong nudc van
con cac vi sinh vat ¢ hai nén nuéc thai tiép tuc qua bé tiép xuc, tai day nudc
duogc khir tring bang Clo va thai ra nguon tiép nhan hoac co thé tai sir dung vao

cac muc dich khac nhu tudi cay...
b, Uu diém:

- Hiéu qua xir Iy cao, nudc sau khi xur Iy co thé thai tryc tiép ra ngoai moi
truong.

- C6 thé tai sir dung lai nudc da xu ly.

- Bun duoc xtr Iy 1am kho mang di san 1ap.

- Than thién moi truong.

- Chi phi xt ly thap.

- Khéng dung hda chat.

¢, Nhuwoc diém:

- CO6 nhiéu cong trinh don vi do d6 chi phi dau tu cao.

- Chiém moét dién tich rat Ion.
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2.4. Phan tich lwa chon phwong an

Phuong 4n 2 4p dung ca 2 loai bé Aeroten va bai loc ngam trong cay dong ngang
dé xtr ly sinh hoc. Chon xtr ly bang Aeroten trudc 13 vi: BOD trong nudc thai
ban dau khéng cao, phu hop véi xu 1y hiéu khi. Tuy nhién dé ting t6i da hiéu
suat xtr 1y cling nhu mudn cai tao méi trudng canh quan nén ta st dung bai loc
ngam trong cay dong ngang dé xir ly tiép theo. Tuy nhién phwong an nay lai can
nhiéu dién tich hon nén phu hop ¢ nhiing noi ven d6 hay & néng thdn c6 quy dat

lon.

O phuong an 1, dé xir ly triét dé chat 6 nhiém ta sir dung lang cét, bé diéu hoa
két hop bé Aeroten, khi d6 nuéc thai dau ra van dat QCCP. Tuy nhién phuong

an nay lai can dién tich it hon, phu hop véi cac bénh vién nam trong do thi.

Dua trén wu nhugce diém cia 2 phuong an trén, xét vé mit nhu cau vé mat bang
thi phuong an 1 can it dién tich hon ma van dam bao chat lugng nudc thai dau

ra, do d6 dé tai lva chon phuong an 1 dé tinh toan xir Iy nudc thai Bénh vién.
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CHUONG III: TINH TOAN CAC CONG TRINH PON VI

* CA&c chi tiéu nudc thai dau vao:
- BODs =250 (mg/l)
- COD =450 (mg/l)
- SS =150 (mg/l)
- Tong P =7 (mg/l)
- Tong N =30 (mg/l)
* Luu lugng nudc thai tinh toan
- Luu luong trung binh ngay dém: Qg = 200m® / ngay dém
- Luu luong trung binh gio:

3
Q' =220 _g3331 ™ |_ 51500 (m?/s)
b 24 24 h

- Luu luong tinh theo gid 16n nhat:

h hoo , S m?
Qmasztbe =8,333x3,5 =29,1655(m* / h) =8,102x10 o

V6i K" 1a hé sb khong didu hoa
Chon K"=35
3.1. Song chan rac

3.1.1. Muc dich

Nudc thai dan vao hé thong xir Iy nudc trudc hét phai qua song chan rac.
Tai day cac thanh phan rac c6 kich thudc lén nhu: vai vun, vo d6 hop, 14
cdy...duoc giit lai. Nhd d6 tranh lam tic nghén, bao mon bom, duong éng hoac
kénh dan. Day 1a budc quan trong nham dam bao an toan va diéu kién lam viéc
thuan loi cho hé théng xir 1y nugce thai.

3.1.2.Tinh toan song chén rac [5]

- Chon loai song sit ¢6 kich thuéc khe hé b = 16mm

- Tiét dién song chan hinh chir nhat co kich thudc: s x 1 = 8 x 20mm

- Chiéu sau 16p nuéc & song chan rac lay bang chiéu cao l16p nudc caa cong dan
nudc thai: chon h =0,1m

- Song chén rac duoc dat nghiéng tao 1 géc vai dong chay 60°
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Q. . _ 8102x10°
v, x bxh * 0,5x0,016x0,1

- Sékheho: n= x1,05~11 (khe)

Trong d6: n : s6 khe ho

k, = 1,05 — hé s6 tinh dén muc do can tré dong chay

Qmas : luru lwong gidy 16n nhat cua nudce thai.

Vs : tdc d6 nude chay qua song chan rac (0,4 — 0,8m/s); chon v = 0,5m/s
- Chiéu rong cta song chan réc:

B = s X (n-1) + (b x n) = 0,008 x (11-1) +(0,016 x11) = 0,256 (M) =256mm

Trong d6: s : chiéu day thanh song chan = 0,008m
- Ton that ap luc qua song chan rac:
2
h, =&x Vi x K
29
Trong d6: Vima VAN tde nude thai trude song chan ¢ng VEi Qmax, Vimax = 0,6
m/s
k: hé s6 tinh dén sy tang ton that &p lyc do rac bdm , k = 2+3 . chon k = 3
&£: hé s6 ton that ap luc cuc bd, dugc x4c dinh theo cong thuc:

4/3
0, OOgj xSin 60 =0,832

4/3
S .
fzﬁx(gj xSIiNa = 2,42><(
Véi: a : goc nghiéng dit song chén rac, chon a = 60°
B: hé s6 phu thudc hinh dang thanh dan , p= 2,42
Suy ra:
0,6°

2x9

h, =0,832x %3=0,046(m)

Chiéu dai phan mé rong trudc song chin rac:
_B,-B, 0,256-0,1
- 2tang  2tan20

Trong d6 By : bé rong muong dan, chon B,= 0,1m

= 0,214(m)

¢ :goc nghiéng chd ma rong, thuong lay ¢ = 20°

- Chiéu dai phan m¢ rong sau song chan rac:
L,=05xL,=05 x 0,214 = 0,107 (m)
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- Chiéu dai xay dung muong dit song chan rac:
L=L,+L,+L,=0214+0,107 + 1,0 = 1,321 (m)
L, : chiéu dai phan muong dit song chan rac, Ly = 1m
- Chiéu sau xay dung muong dit song chin rac:
H=h; + hg + hy,= 0,1+ 0,046 +0,5 = 0,646 (m)
h,y: 12 chiéu cao bao vé, chon hy, = 0,5 m

Bdng 3.1: Cac thdng sé ciia song chdn réc tinh toan va thiét ké

STT Théng so Pon vi Gia tri tinh toan
1 Chiéu rong song chic rac m 0,256
2 Chiéu dai xay dung muong m 1,321
3 Chiéu siu muong m 0,646
4 S6 thanh song chan thanh 10
5 S6 khe Khe 11
6 Chiéu rong thanh mm 8
7 Chiéu dai thanh mm 20
8 Kich thuoc khe ho mm 16

3.2. Muong ling cat
3.2.1. Muc dich

Muong lang cat ngang duoc thiét ké dé loai bo tap chat vo co khong hoa
tan nhu cat, soi, Xi va cac vat liéu ran khac cd van toc lang (hay trong lwong
riéng) 16n hon cac chét hitu co c6 thé phan hay trong nudc thai.

Muong lang cat ngang duoc thiét ké sao cho van toc chuyén dong ngang
cua dong chay la 0,15m/s < v < 0,3 m/s va thoi gian luu lugng nudc trong
muong 1a 30s < t < 60s (diéu 6.3.20 TCXD 51-84).

3.2.2. Tinh toan mwong ldng cat ngang[2][5].

- Dién tich mit thoang muong ldng cat:

) -3
- Q. 14, 8.102x10

— 0,368(m?)
U, 0,0242
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- Ty s6 gitra chiéu dai va chiéu cao phan cong tac:
Lok —11x-%2 _g 09
H U, 0,0242

- Chidu dai ciia muong: L = 9,09 x H = 9,09 x 0,25 = 2,2725 (m)
- Chiéu rong muong:

g=F _ 0308 _ 4 161m)
L 2,2725

Trong do:

+ H: chiéu cao cong tac ciia muong lang cat ngang 0,25m — 1m. Chon H =
0,25m . (diéu 6.3.4 — TCXD51-84).

+ Uy: do thé thay luc caa hat cat (mm/s) . Véi diéu kién muong lang cét gitr
lai cac hat cat c6 duong kinh = 0,25mm, ta c6 Uy = 24,2mm/s (theo bang
4.1 trang 33, “tinh toan thiét ké cong trinh xt Iy nudc thai ” — TS.Tran
Xuéan Lai,2000).

+ K: hé sb kinh nghiém tinh dén anh huong cua dong chay rdi cuc bo trong
muong, Véi muong lang cat ngang K= 1,1 khi Uy = 24,2mm/s (theo bang
24-20 TCXD51-84).

+ Vi van toc chuyén dong cia nude trong muong lang cat ngang. Ung véi
Qmax thiv =0,2m/s.

- Chiéu rong ctra tran thu hep tir B xudng b:

Bxv Bxv [(1-K23)"
b= X X
1-K

_mx\/@ QS

Trong do:

+ B=0,161m, v =0,2m

+ m: hé s luu lugng cua cira phu tran phu thudc vao goc téi. Chon goc téi
0 =45, cotg 0 = 1, chon m =0,356 ( bang 4-2, “tinh toan thiét ké cong
trinh xt Iy nudc thai, Trinh Xuan Lai”).
Qminy Qmax : Iuru lwrong t6i thiéu va téi da di qua muong lang cat, khi dé toc
d6 nude chay qua muong 1a v khong doi.

Sinh vién: Trdn Anh Diing — MT1202 34



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

o2 _ 8333 o0
Q. 29,1655

m3

Q. :8,333x1:8,333[ - j:2,315><10‘3(m3/3)

Véi : 1 12 hé sb an toan theo gio nho nhat.

Vay:
B 213 \3/2
b 0,162x0,2 y 0,161><O,_23>< 1-0,286 _0,052(m)
0,356x./2x9,81 18,102x10 1-0,286

- Thé tich cat trong muong:
= xd B - 0,03 gty dém)
Trong do : qo =0,15m*/ngay dém 1a lwong cat trong 1000m? nudc thai
- Chiéu cao lép cat trong muong lang cat ngang trong 3 ngay dém:
W xt 0,03x3
° LxBxn 2,2725x0,161x1

Véi t =3: ngay dém la chu ky xa cat

=0, 245(m)

n=1:s6 don nguyén cong tac clia muong lang cat

- Chiéu cao xay dung cua muong lang cat ngang :
Hy=H+h.+h,,=0,25+0,245+0,4=0,9 (m)
Vi hyy = 0,4 12 chiéu cao bao vé

Bdng3.2: Cac thong sé tinh toan va thiét ké muwong lang cat

STT Thong sb Pon vi Gia tri tinh toan
1 Dién tich mat thoang m® 0,368
2 Chiéu dai m 2,2725
3 Chiéu rong m 0,1612
4 Chiéu rong ctra tran chd thu hep m 0,052
5 Chiéu cao xay dung m 0,9

- Hiéu suat khir SS, COD va BOD trong bé lang cat dat dugc l1a 3% vi vay nuéc
thai sau muong lang cét véi thong so:
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SS =150 x 97% = 145,5mg/I
BOD = 250 x97% = 242,5mg/I
COD =450 x 97% = 436,5mg/I
Tinh todn sdn phoi cat:
Nhiém vu san phoi cat 13 lam rao nudc trong hdn hop cat va nuéc cho dé
dang van chuyén cat di noi khac.
Chon cac gia tri sau:
- Chiéu dai san phoi cat Ly = 3m
- Chiéu cao san phoi cat H=0,03m
- Thoi gian phoi cat = chu ky xa cat = 3 ngay dém
- Thé tich cat W, = 0,03m® /ngay dém
- Chiéu rong san phoi cét :
~ W, xt 0,03x3
> HxL, 0,03x3

- Vay dién tich cua san phoi cat 1 Lg x Bg= 3 x 1=1m?

=1(m)

3.3. Bé diéu hoa
3.3.1. Muc dich

Luu luong va chat luong nudc thai tir cong thu gom chay vé tram xu Iy
nuéc thai, dac biét doi vai dong thai céng nghiép va dong nuéc mua, dong thai
trong bénh vién thuong xuyén dao dong theo thoi gian trong ngay. Khi hé s6
khong diéu hoa k > 1,4 thi nén xay dung bé diéu hoa dé dam bao cho cong trinh
xt Iy 1am viéc on dinh va dat duoc gia tri kinh té.

C0 hai loai bé diéu hoa: bé diéu hoa luu luong va chat lugng, bé diéu hoa
lwu lwong 14 chu yéu. Bé diéu hoa dugce lva chon trong khoa luan 1a bé diéu hoa
lwu lwong va chat luong bai vi ndng do chat 6 nhiém trong nudc thai bénh vién
khong dong déu & moi thoi diém trong ngay. Vi vay, nuéc thai di vao bé theo
huéng di tir dudi 1én va lap thiét bi canh khuay dé khuay tron nham dam bao hoa
tan va san déu nong do cac chat ban trong toan thé tich va khong cho can lang
trong bé.

3.3.2. Tinh toan bé diéu hoa [5]
- Chon thoi gian luu nudc thai trong bé 13 2 gio.
- Thé tich bé diéu hoa:

h
Vy, :thtb = 2x8,333=16,666(m") = 2x 8,333 =16,666(m")

- Chon bé hinh chir nhat, chiéu dai bé: L = 4m, chiéu rong bé: B = 3m
- Chiéu cao bé;

Sinh vién: Trdn Anh Diing — MT1202 36



Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

V, 16,666
 LxB  4x3
- Chiéu cao xay dung cua bé diéu hoa: Hyg = H + Hyy= 1,4 + 0,5 = 1,9(m)

* Tinh toan hé théng khudy tron 1am nhiém vu hoa tron dé dong déu vé
nong do chat 6 nhiém trong toan bo thé tich va ngan ngira can ling trong bé, pha
lodng ndng d6 cac chat doc hai, gip cac cong trinh xi 1y sinh hoc phia sau duoc
hiéu qua. Dé tai lua chon Iap 2 thiét bi canh khuay dé khudy tron trong bé diéu
hoa.

(Theo trang 42 — tinh toan va thiét ké cac cong trinh xir Iy nudc thai, Trinh
Xuan Lai). Nang luong tiéu hao cho thiét bi khudy tron can 0,004 — 0,008
kW/m? thé tich bé. Lya chon thiét bi khudy c6 cong suit 0,006kW/m?® bé. Nén
can mua thiét bi khuay voi nang luong

W = Vg4, X 0,006 = 16,666 x 0,006 = 0,1KW

La c6 thé dap ung tbt viec lam didu hda ndong do cac chat 6 nhidm trong bé
diéu hoa.

Do lap 2 thiét bi ¢ 2 gdc caa bé nén cong suat caa mdi thiét bi 1a:

W =W:2=0,05KW

Thiét bi nay tng dung nhiéu hon hé théng suc khi do lap dat dé dang, sua

chira thuan tién va hiéu qua cao, nang Iugng tiéu thu khéng lon.
* Hiéu suat khtr SS, BOD, COD sau bé diéu hoa lan lugt dat 3%, 10%,
10%. Vay néng d6 dau ra sau bé diéu hoa la:
_ SS=1455 x 97% = 141(mg/l)
_ BOD = 242,5 x 90% = 218,2(mg/l)
_ COD = 436,5 x 90% = 392,8(mg/l)
* Tinh bom dé bom nudc thai tir bé diéu hoa sang bé Aeroten:
- C6ng suat ctia bom duoc tinh theo cong thuc:
N = QxpxgxH 8,333x1000x9,81x4
~ 1000x7  1000x0,8x3600
V6i Q : luu lwong nudc thai (m*/h)
H : chiéu cao cot &p toan phan , H = 4mH,0
p : khéi luong riéng caa nuoc (kg/m?)
n - hiéu suat bom (%). Chon 5 = 80%
- COng suat thyc té ciia may bom:

~1,4(m)

= 0,11(Kw)

Ng=1,2%xN=1,2x%0,11 = 0,14(kW)

Chon 2 bom cong suit 0,14kW, 1 bom hoat dong va 1 bom du phong.
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Bdng 3.3: Cac thong sé tinh toan va thiét ké bé diéu hoa

STT Thong sb Ponvi | Giatri tinh toan
1 Chiéu dai cua bé m 4
2 Chiéu rong cua bé m 3
3 Chiéu cao cta bé m 1,9
4 Cong suat thiét bj khuay tron KW/h | 2 thiét bi 0,5KW
5 Thoi gian luu nuéc h 2
6 Cong suat may nén bom kKW/h 0,14

3.4. Bé Aeroten [5].
3.4.1. Muc dich
Nudc thai sau khi xir 1y so bo & bé lang cat va bé diéu hoa dugc dan tiép
dén bé Aeroten. Tai ddy cac chéat hitu co s& dugc céc vi sinh vat trong bé
Aeroten phan hay hiéu khi.
* CA4c s liéu tinh toan bé Aeroten:
- Luu luong trung binh cua nudc thai trong mot ngay dém:Q = 200m*/ngd.
- BOD dau vao = 218,2(mg/l)
- COD dau vao = 392,8(mg/l)
- SS dau vao = 141(mg/l)
- Luong bun hoat tinh trong nudc thai dau vao bé X, =0
Gia str theo két qua thuc nghiém ta tham khao tim duoc céc thong sé dong
hoc sau:
- Y = 0,46mgVSS/mgBOD; kg = 0.06 ngay™
- Nong do bun hoat tinh tuan hoan (tinh theo chat ran lo litng) X+ = 10000mg/I.
C6 thé 4p dung cac diéu kién sau dé tinh toan qué trinh bun hoat tinh xao
tron hoan toan:
- Ti s MLVSS/MLSS = 0,85.
- Ham luong bun hoat tinh trong bé Aeroten MLVSS, X = 3500mg/I.
- Thoi gian luu bun trung binh 6 = 8 ngay.
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- Tis6 BODs/ BODy = 0,67
- Nudc thai sau ling dat tiéu chuan loai B, BOD ¢ dau ra 50mg/I.
- SS ¢ dau ra la: 50mg/1, trong d6 60% can dé phan huay sinh hoc.
- Ty so:

. _BOD 2182 _

= = =0,56
COD 392,8

- Ham luong bun hoat tinh 1ing xubng day bé ling c6 ham lugng chat rin 0,8%
va khéi lugng riéng 1a 0,008kgl/l.

- Hiéu suat chuyén hoa oxi caa thiét bi khuyéch tan 12 8% , hé s an toan 1a 1,5.

- Oxi chiém 21% trong luwong thé tich khdng khi va khéi lwong riéng khdng khi
la 1,2kg/m”.

- Do tro caa can hitu co lo lang ra khoi bé lang 14 0,3 (70% la cin bay hoi) z =
0,3.

- Loai va chtic nang cua bé: bé Aeroten khuay tron hoan toan.

- Nudc thai diéu chinh sao cho BOD:N:P = 100:5:1(theo trang 511- gi4o trinh
Xur Iy nuéc thai do thi va cdng nghiép — tinh toan thiét ké cong trinh” — Lam

Minh Triét, Nguyén Puc Dan, Nguyén Thanh Hung)
3.4.2. Xdc dinh kich thwéc bé Aeroten
Xéc dinh BOD hoa tan trong nuéc thai dau ra tinh theo cong thic:

* BOD ¢ dau ra bé lang = BOD hoa tan di ra tir bé Aeroten + BOD chira
trong cin lo liing & dau ra bé lang (1)
- Vay ta ¢6 lugng cin hitu co trong nudc thai c6 thé phan hay sinh hoc trong
50mg SS ¢ dau ra la: 0,6 x 50 =30(mg/I).
- Luong oxi can cung cip dé oxi hoa hét lugng cin nay duoc tinh dua vao

phuong trinh phan tng:
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CsH;O,N + 50, ——5CO0; +2H,0 +NH3;+ nang luong

113mg 160mg

1mg 1,42mg
- Suy ra luong can hitu co theo BOD,, sau bé I,éng =30 x1,42 = 42,6(mg/l)
- BOD cuta can lo ling cua nudc thai sau lang theo BODs = 42,6 x 0,67 =

28,5(mg/l)
- Tur cdng thie (1) ta c6 BOD hoa tan cua nudc thai sau lang:
50 =S +28,5=> S = 21,45(mg/l)

- Hiéu qua xtr ly tinh theo BOD hoa tan:

£ _ 578 qop_ 218.2-2145

0 1

x100 =90,16%

Véi Sy 13 ham luong BOD & dau vao bé Aeroten.
- Hiéu qua xir Iy BOD téng cong:

£ _ 218,250
~ 2182

x100% =~ 77%

- Thé tich bé Aeroten tinh theo cong thic sau:

V- 0, xQxY x(S,—-9S)
Xx(1+k,x6.)

Trong do:
6 : thoi gian luu bun, chon 6, = 8 ngay

Q : luu luong trung binh ngay, Q = 200m*/ngay
Y: hé s san luong bun, Y = 0,46mgVSS/mgBOD
So : ham lugng BOD dan vao Aeroten, Sy = 218,2mg/I
S : ham luong BOD hoa tan caa nudc thai dan ra khoi Aeroten, S = 21,45mg/I
X : ndéng do chat lo ling dé bay hoi trong hdn hop bin hoat tinh, X = 3500mg/I.
Kq : hé sb phan huy noi bao, chon kg = 0,06 ngay ™

, _ 8x200x0,46x (218,2-21,45)

3500 (1+0,06x8)

=28(m°)

- Thoi gian luu nudc trong bé 1a:
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V 28
—=-—=0,14 ay) = 3,
9~ 200 (ngay) = 3,36 (h)

Bdng 3.4: Cdc kich thwéc dién hinh ciia Aeroten xao trén hoan toan

Théng so Gia ti
Chiéu cao hitu ich (m) 3,0-456
Chiéu cao bao vé (m) 0,3-0,6
Khoang cach tir day dén dau khuyéch tan khi (m) 0,45-0,75
Tis6 rong : sau (W : H) 1:1-2,2:1

- Chon chiéu cao hitu ich caa bé 1a hy; = 2,5 m; chiéu cao bao vé 1a hy, = 0,5m
- Vay chiéu cao tong cong cua bé la H.= 2,5 + 0,5 = 3(m)
- Chon chiéu rong bé 1a B = 3(m)
- Vay chiéu dai bé :
L— V _ 28
BxH 3x3

~ 3,11(m)

- Vay kich thudc bé Aeroten duoc xac dinh : LxBxH= 3,11mx3mx3m
3.4.3. Tinh todn lwong bin dw thdi bé méi ngay, lwu lirong bun tuan hoan.

Gia str bun du duoc xa bo (dan dén bé nén bun) tir dwong dng dan bun tuan
hoan va ham luong chét ran lo ltng d& bay hoi (MLVSS) trong bun & dau ra
chiém 80% ham luong chét ran lo lung (MLSS). Khi d6 Iuu luong bun du thai

bo ra duoc tinh dua theo cbng thuc:

0 — V x X
¢ Q, x X, +Q, x X,

_VxX - . xQ xX,  28x3500 - 8x200x35

0,6(m*)
0. x X, 8x8500

= w

Trong do:
-V : thé tich bé Aeroten , V = 28(m°)
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- X : ndng d6 MLVSS trong hdn hop bin hoat tinh & bé Aeroten , X =
3500mg/I
- Qu : luu lwgng bun thai (m*/ngay)
- X, : ndng d6 bun hoat tinh trong dung dich tuan hoan (cling 1a néng do bun
hoat tinh trong dung dich bun xa ra ngoai)
= X, = 0,85 x 10000 = 8500(mg/l)
- X.: ndng @6 bun hoat tinh ra khoi bé lang
= X. =50 x 0,7 = 35(mg/l)
(0,7 1a ti 16 lwong cin bay hoi trong téng sé ¢in hitu co, cin khong tro)
- Q. : luu luong nudc thai khoi bé ling 11, Q. = Q = 200m*/ngay
+  Tinh hé s6 tuan hoan o
Tir phuong trinh can bang vat chat viét cho bé lang II (xem nhu lugng chat
hitu co bay hoi & dau ra cia hé thong 1a khong déng ké), ta co:
Xx(Q+Qr) =X xQ X XxQy
= Luong bun tuan hoan:

Q - XxQ-X xQ, 3500x200-8500x0,6

=139 (m*ngd)

X —X 8500 — 3500
Q 139
A .. _ Sr _—vYY 0’ 7
Viy ta co: a Q200
* Kiém traty sé6 F/M va tai trong hitu co
. F S 218,2 \
- Tys6 FIM: — == = 0,44 (mgBOD/mgb.ngay)

M  Xx0 3500%x014
- Tai trong thé tich:

_5,xQ  218,2x200
Vv 28

Nhu vay, ca 2 thong sé nay déu nam trong gié tri cho phép ddi voi Aeroten
xao tron hoantoan F/M=0,2-1vaL=0,8-1,9

L

x107° =1,55 (kgBOD/m®. Ngay)

3.4.4. Xdc dinh Iwong khong khi cdn thiét cung cdp cho Aeroten
- Taco hé sb tao bun tir viéc khir BOD:
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y __ Y 046
® 1+K,x6, 1+0,06x8

=0,311(mg /1)

- Luong tang sinh khéi gia ting mdi ngay tinh theo MLVSS:

1
P=Y xQx(BOD,  —BOD,_ )x——
X obs Q ( vao ra) 1000

=12,23(kgVSS / ngay)

=0,311x 200 (218, 2 — 21, 45) x
1000

- Luong oxi can thiét trong diéu kién tiéu chuan:

_Qx(S=8) 4 4, - 200 (218, 2 — 21, 45)

; ~1.42x12,23
1000 f 10000, 68

= 40,5 (kg O,/ngay)
Véi OC, : lugng oxi can thiét theo tiéu chuan phan ang ¢ 20°C
f : hé s chuyén doi tir BOD sang COD hay BOD4,

_ BOD,

f =
COD

=(0,65-0,68)

= Chon = 0,68
P, : lwong sinh khoi gia ting mdi ngay tinh theo MLVSS.
Q : lvu lwong nudc thai , Q = 200m®/ngay

- Luong oxi can thiét trong diéu kién thuc té:

0G =0C, x—C:— —40,5x 208 _
C.-C, 9,08-1,8

=50,51 (kgO/ngay)

C, : ndng do bdo hoa cua oxi trong nudc ¢ nhiét do lam viéc, chon Cg =
9,08(mg/l).
C. : ndng d6 oxi can duy tri trong bé, C, = 1,5 — 2 mg/I, chon C, = 1,8mg/I.
Trong khong khi oxi chiém 21% thé tich, gia st rang trong luong riéng cua
khong khi 1a 1,2kg/m°. Vay luong khong khi Iy thuyét cho qué trinh Ia:

_ 0G _ 50,51
0,21xL,2 0,21x1,2

Qu =200,4 (m*/ngay)
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Gia st hiéu qua van chuyén oxi caa thiét bi 1a 8%, hé sé an toan sir dung
trong thiét ké Ia 1,5. Vay lugng khi theo yéu cau la:

Q.- QuxL5  200,4x15
kk

=3758,2 (m°/ngay) =156,6m°/h
0,08 0,08 (m*/ngay) m

* Chon kiéu thiét bi cung cap khi.

Cung cap oxi la rat can thiét cho cac vi sinh vat hiéu khi trong bé sinh
trudng va phat trién. Trude day cap khi cho bé Aeroten thuong ding may nén
khi dé cap khdng khi qua cac 16 hodc dia phan phdi dit ¢ gan day bé. Nhung do
nhuoc diém |2 lap dat phac tap, sta chira khd va hay gap su ¢6 nén khoa luan

lwa chon thiét bi khudy tron két hop cap khi Aerostar.os.
Thiét bi nay cé nhiéu vu diém nhu:

- Lap dat don gian.

- Lap dat trén phao noi hoic lap ¢b dinh vao khung trong truong hop bé theo
thiét ké thi gan vao khung dé tiét kiém kinh phi.

- Hiéu qua chuyén oxi vao nudc cao.

- Khudy tron khéng 1am ban tung nudc ra xung quanh.

- Bao tri, bao dudng thuan loi, it ton kém.

- Hiéu qua cao ddi véi bé sdu 2 —2,5m.

Bdang 3.5: Sé ligu vé higu sudt cua thiét bi Aerostar.os

Congsuat | 22 | 30 | 40 | 55 [ 75 | 11 | 15 [185] 22
(KW)

Lwong khi | 65 85 | 115 | 130 | 155 | 190 | 230 | 280 | 350
(m®/h)

Vay tong luong khong khi yéu cau la 156,6 m°/h. Chon 4 thiét bi cong suat
3kWr/h, toc d6 nen khong khi’85m3/h va lap trén khung gan vao 16i di trén mat
bé, hoat dong thay nhau: 2 thiét bi hoat dong, 2 thiét bi nghi.
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Bdng 3.6: C4c thong sé tinh toén va thiét ké bé Aeroten
STT Thoéng so Pon vi Gia tri tinh toan
1 Thé tich m° 28
2 Chiéu dai m 3,11
3 Chiéu rong m 3
4 Chiéu cao m 3
5 Thoi gian lvu h 3,36
6 Tai trong mgBOD/mg b.ngay 0,44
7 Tai trong thé tich kgBOD/m®.ngay 1,55

3.5. Bé ling

3.5.1. Muc dich: b¢ lang dung dé lang bin hoat tinh tao ra tir bé Aeroten. Chon
bé lang dang hinh chir nhat.

3.5.2. Tinh toan:
+ Thong sb thiét ké:

- Q=200m’/ngay.
- Nong d6 bun hoat tinh X = 3500mg/I.

- Nong dd bun hoat tinh trong dong tuan hoan X; = 10.000mg/I.

_Qx(@+a)xC,
X, xV|

+ Diéntichbé mat: S

Trong do:
Q : lvu lwong nudc thai (m/h).
o : hé s tuan hoan, < = 0,7.
C, : nong do bun hoat tinh trong bé Aeroten:

X 3500
C =2 =08=>C =—""=4375(g/m®
. ﬂchQnB 08=>C, ="~ (g/m?)

V., : van téc ling tai bé mit phan chia.
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Xac dinh V. theo cng thiec : V| = Vg x € <10

Vmax © VAN toC cuc dai Vg, = 7m/h.
K = 600 d6i voi nudce thai co tinh chat giéng nudc thai sinh hoat.

C.= %th =%><10.000 =5000(g / m°)

=> V| = Txe 500" _ 0 35(m/ h)
@x 1+0,7 x4375

n 24 2
S = ~17 7(m
Vay 10000x 0, 35 (m°)

Chon chiéu rong B = 1,6m => chiéu dai L = 11m (chiéu dai > 5 1an chiéu rong)
- Tai trong thay luc:

Q 200 313 A
= = :11,3 .
s =177 (m*/m”.ngay)
N 3 r L 11
_ = A Alx : H = = — :O, 73 m
Chiéu cao bé lang 15 15 (m)

L4y chiéu cao du trix 1a 0,5m => chiéu cao cua bé lang 14 1,23m.

H6 thu can dat ¢ dau nude vao bé. Thiét bi thu can dang cau gat chay trén
thanh bé.
- Mang phan phéi nudc trén toan bo chiéu rong cua bé.
- Mang thu nuéc trong dit & phan cudi cua bé dai L = 1,6m.
- Tai trong thu nudc trén 1m dai ctia mang thu:

Q 200 3 N
===——=125/4 .
a L= 16 ,4 (m°/m dai.ngay)

- Vay thé tich cua bé lang la: V = 1,23 x 17,7 = 21,8m®
- Thoi gian nudc luu trong bé lang:

_Qx(l+a) _200x(1+0,7)

- h
v 218 39 (phut)

t

- Nong dd bun trung binh trong bé:

_C_+C; 5000+10000
2 2

Cq =7500(mg /1) = 75(kg / m®)
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- Luwong bun chira trong bé 1ang: G, = V,, x Gy
V,=30% .V =30%.21,8=6,54m°
= G, = 21,8 x 75 = 163,5(kg/ngay)

Bdng 3.7: Cac thdng sé tinh toan va thiét ké bé ling

STT Théng so Pon vi Gia tri tinh toan
1 Chiéu cao m 1,23
2 Chiéu rong m 1,6
3 Chiéu dai m 11
4 Thoi gian Iuu nudc phut 39

3.6. Khir triing nwéc thai, tinh toan bé tiép xuc

Sau khi qua bé lang, nudc thai da duoc kiém soat cac chi tiéu hoa, ly va
giam duoc phan 16n cac vi sinh vat gay bénh c6 trong nudc thai, nhung van chua
duogc an toan cho ngudn tiép nhan. Do d6, can ¢ khau khir tring nude trude khi
thai ra moi truong. Bé khtr tring ¢6 nhiém vu tron déu hda chat véi nuée thai

tao diéu kién tiép xuc va thoi gian luu du 1au dé oxi hoa céc té bao sinh vat.
3.6.1. Khet tritng nuwéc thdi bang Clo
- Luong Clo hoat tinh can thiét dé khir tring nudc thai duoc tinh:

th
V. - ath _3x8,333 _ 0,025(kg / h)
1000 1000

- Trong d6 Q: Iuu lugng tinh toan cua nudce thai , Q = 8,333m* /h.
a : liéu luong hoat tinh lay theo diéu 6.20.3-TCXD 51-84.

nuéc thai sau xt 1y co hoc: a = 10g/m*

nudc thai sau xtr Iy co hoc hoan toan: a = 3g/m®
nudéc thai sau xu 1y co hoc khdng hoan toan: a = 5g/m®
chon a = 3g/m®

- Luong nudc tong cong can thiét cho nhu cau cua tram clo duge xac dinh:
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_ Yux 1000xp+q  0,025x (10001, 24 +350)
" 1000 1000

Trong d6 : q 1a luu lwong can thiét dé 1am bdc hoi clo. Chon g = 3501I/kg p:

= 0,04(m* / h)

lugng nudce can thiét dé hoa tan 1 gam clo, phu thudc vao nhiét 6 cua nudc

thai. chon p = 1,24 véi nhiét d6 caa nudc thai ¢ 30°C.
3.6.2. Tinh toan bé tiép xtc

- Thétich cuabé :
V =Qxt=8,333x0,5=4,167 (m°)
Trong d6 : Q 1a luu lwong nudc thai (m®)
t : thoi gian luu nude trong bé , chon t = 30 phiat = 0,5 gid
chon chiéu cao cua bé h = 2m, chiéu cao bao vé hy, = 0,4m, vay chiéu cao xay
dung cua bé 1a H = 2,4m
- Dién tich mat bang bé :

FY 41Ty oy
H 2,4

Chon chiéu rong B = 0,9m => chiéu dai L = F/B = 2m.
- Chon 3 vach ngin trong bé.Vay khoang cach giita cac vach ngan 14 :
L 2

I :n—+1:3—+1:0,5(m)
Bdng 3.8: c4c thdng sé tinh toan va thiét ké bé tiép xuc
STT Thong sb Pon vi Gia tri tinh toan
1 Chiéu cao cua bé m 2,4
2 Chiéu rong cua bé m 0,9
3 Chiéu dai cua bé m 2,0
4 Chiéu dai vach ngan m 0,5
5 Khoang cach vach ngén m 0,5
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3.7. Bé nén bun
3.7.1. Muc dich

Nhiém vu cta bé nén bun 1a 1am giam do 4m caa bun hoat tinh du bang
cach lang (nén) co hoc dé dat d6 am thich hop (95 — 97%).

Bé nén bun tuong dbi giéng bé ling ly tam. Tai day bun duoc tach nude dé
giam thé tich. Bun lodng duoc dua vao 6ng trung tm & tdm bé. Dudi tac dung
cua trong luc bun s& ling va két chit lai. Sau khi nén bun s& dugc rat ra khoi bé
bang bom hut bun.

3.7.2. Tinh toan bé nén bun

- Qu=0,6m’/ngay, thoi gian luu bun 13 15 ngay
= Luong bun du can xu 1y 13: Q, = 15x 0,6 = 9m
- Dién tich caa bé nén bun:

3
FoQ 93m =12,5(m?)
dq, 0,3m y 24h
m®.h  ngay

Trong d6 qo 14 tai trong tinh toan Ién dién tich mat thoang cua bé nén ban.
o = 0,3m*/m?.h
- Taxay bé hinh vudng canh 1,12m x 1,12m
=> Chiéu cao bé la : 7,1m. Lay chiéu cao dy trit 0,3m
=> Hye = 7,1 + 0,3 = 7,4(m).
- Mang thu nudc chay xung quanh vé cach thanh bé 0,4m => chiéu dai
mang thu nuéc = 1,12 x 4 = 4,48(m)
- Luong nudc tach ra khoi bun : 99,2% - 97% =2,2%
- Luong bun sau khi nén :
Qy=Q,—2,2% x Q, = 9-2,2% x 9= 8,802m°
- Tinh cbng suat bom hut bun
Thoi gian hat bun 20 phat, 8h lay bun 1 lan trong ngay hat ban, 1 thang
hat bun 2 ngay:
N = Q xpxgxH 8,802x1200x9,81x8
~ 1000x7  1000x0,8x20x60x3

~0,3(kW)

Trong do:

Qo : luu lwong bun sau khi nén (m*/s)

H : chiéu cao cot &p toan phan , H = 8mH,0

p : khéi luong riéng cua bun sau khi nén , p = 1200kg/m®
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g : gia toc trong truong , g ~ 9,81m/s
n * higu suat ctia bom , » : 0,73 -0,9. Chon = 0,8
Cong suit thyuc té cua may bom :
Nrr =1,2xN=1,2x0,3 = 0,36 (KW)
Chon 1 bom cong suat 0,4kW
Bdng 3.9: Cac thdng sé tinh toan va thiét ké bé nén bun

STT Thong sb Ponvi | Gia tri tinh toan
1 Chiéu cao cua bé m 7.4
2 Chiéu rong m 1,12
3 Chiéu dai m 1,12
4 Chiéu dai mang thu nudc m 4,48

3.8. May ép loc ép day dai
3.8.1. Muc dich
Can sau khi qua bé nén bun c6 nong do tir 3 — 8% can dua qua may ép bun
dé giam do am xudng con 70 — 80%, tic néng d6 can kho tir 20 — 30% véi muc
dich :
- Giam khéi lugng bin van chuyén ra bi thai
- Can kho dé chén lap hay cai tao dat hon cin uét.
- Giam luong nudc ban c6 thé ngam vao nudc ngam ¢ béi thai
- [t gay mui kho chiu va it doc tinh
Thiét bi loc ép day dai 1a thiét bi dé khir nuée ra khoi bun van hanh bang
cach cho bun lién tuc vao thiét bi. Thiét bj nay thuong duogc ché tao véi bé rong
day dai tur 0,5 — 3,5m.

3.8.2. Tinh toan may ép bun loc ép day dai

- Luu luong cin dén loc ép day dai:

100-P,
100-P,

100-99,2

8,802 x
100-97

Q, =Q,x =2,35(m%)

Trong d6 Qy : luong bun dua dén may ép
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P, : 6 am ctia bun du P; = 99,2%
P, : 6 4m cua bun sau khi nén & bé nén ban , P, = 97%
- Gia sir lugng bun sau khi nén c6 C = 50kg/m®, luong can dwa dén may ép
bun: Q =C x Q. =50 x 0,027 = 1,35(kg/h) = 32,4(kg/ngay)
May lam viéc 6h trong 1 ngay, 1 thang lam viéc 2 ngay.
- Luwong can dua dén may trong 1 tuan : 32,4 x 7 = 226,8(kg)
- Luong cin dua dén may trong 1h:

226,8
G=—"—"=12,6(kg/h
6x3 (kg/h)

- Tai trong can trén 1 m rong caa bang tai dao dong trong khoang 90 — 680kg/m
chiéu rong bang gid. Chon bang tai ¢ cong suat 110kg/h rong gio.
- Chiéu dai bang tai:
G 12,6

= — =222 _0,1145(m)
110 110

Chon may c6 chiéu rong 0,15m va niang suat 110kg/m rong gio.
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CHUONG IV: TINH TOAN KINH TE
4.1. Chi phi dau tw xay dung
Dua trén két qua tinh todn céc thng sb cua ting don vi trong cdng trinh xu
ly, dé& tai thuc hién tinh chi phi dé x&r ly cua Bénh vién véi cong suét
200m®/ngay dém. Két qua thyc té chi phi xay dung dugc thé hién trong bang sau
Bdng 4.1: Bdng tinh chi phi xay deng cong trinh

STT Cong trinh Thé tich S6 Pon gia | Thanh tién
(m) lwong | (VNDP/m’) | (VND)
1 Muong ling cat 0,33 1 1.800.000 | 596.000
2 San phoi cat 0,09 1 1.800.000 | 162.000
3 Bé dieu hoa 16,66 1 1.800.000 | 29.980.000
4 Bé Aeroten 28 1 1.800.000 | 50.400.000
5 Bé lang 21,8 1 1.800.000 | 39.240.000
6 Bé khu trung 4,167 1 1.800.000 | 7.500.000
7 Bé nén bun 2,2 1 1.800.000 | 3.960.000
8 Nha diéu hanh 1 100.000.000
Tong cong 231.838.000
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* Chi phi thiét bj

Bdng 4.2: bang tinh toan chi phi thiét bj

STT Cong trinh S6 Pon gia Thanh tién
lwong (VND) (VND)

1 | Song chan rac 1 5.000.000 5.000.000
2 | Bom chim & bé diéu hoa 2 10.000.000 | 20.000.000
3 | Thiét bi khuay tron 2 5.000.000 10.000.000
4 | May nén khi aerostar.os 4 20.000.000 80.000.000
5 | Loi di bang thép khéng gi trén 1 20.000.000 20.000.000

bé aeroten

6 | Mang ring cua ¢ bé lang 1 2.000.000 2.000.000
7 | Cau gat thu can tai bé lang 1 20.000.000 20.000.000

8 | Bom bun tuan hoan & bé lang 2 4.000.000 8.000.000

9 | Bom bun du vé bé nén diéu hoa | 1 4.000.000 4.000.000

10 | Bom hut bun & bé nén bun 1 8.000.000 8.000.000

11 | Mang rang cua ¢ bé nén bun 1 2.000.000 2.000.000
12 | May ép bun 1 100.000.000 | 100.000.000
13 | Tu dién diéu khién 1 30.000.000 | 30.000.000
14 | Hé thong duong dién ky thuat 40.000.000 | 40.000.000
15 | Hé thong van, dudng ong dan, 60.000.000 60.000.000

Céc thiét bi phu kién khéc

Tong cong 409.000.000

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

khéu hao may méc 10 nim:

T

231838000 N 409000000

20

=52.491.900 (d6ng/nam)

Sinh vién: Trdn Anh Diing — MT1202

53




Khoéa ludn tét nghiép Trwong Dai hoc dan ldp Hdi Phong

4.2. Chi phi van hanh h¢ théng
4.2.1. Lwong hoa chdt va nwéc cdp si dung

Bdng 4.3: Lwong hoa chdt can ding

Tén hoa chat Sir dung Pon gia Thanh tién
Cl, 0,025kg/h 15.000d/kg 9.000d/ngay
Nudc 0,1m°h 8.000d/m’ 19.200d/ngay

Vay chi phi héa chat va nwéc cap sir dung trong mét niim la:
The = Ty, +T, = (9.000-+19.200) x 365 =10.293.000 (ddng/niim)

4.2.2. Chi phi dién

Véi s6 lugng bom hoat dong, nhu cau thap sang va sinh hoat udc tinh dién
nang tiéu thu la 200kW/ngay

Gia cung cap dién cong nghiép: 4000d6ng/kW

Vay chi phi dién nang cho 1 ngay van hanh = 200 x 4000 =
800.000(ddng/ngay) = 292.000.000(ddng/nim)
4.2.3.Chi phi cdng nhan
S6 lugng nhan vién: 1 cong nhan va 1 ki su
Murc luong hang thang:

- C6ng nhan: 5.000.000d0ng/nguoi/thang
- K¥ su: 8.000.000 ddng/ngudi/thang

Chi phi téng cong = 13.000.000d6ng/thang = 156.000.000d6ng/nim
4.2.4. Chi phi bde dwéng may moc thiét bj

Chi phi bao dudng hang nam wdc tinh bang 1% tong sé vén dau tu vao cong
trinh xu ly:

Toa = 0,01 x 409.000.000 = 4.090.000(ddng/nam)
4.2.5. Gia thanh xa ly 1m® nwéc thdi

- Tong chi phi xu ly:
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T = 52.491.900 + 10.293.000 + 292.000.000 + 156.000.000 + 4.090.000=
514.874.000( dong/nam)

- Gia thanh xir Iy cho 1 m® nuéc thai:
514.874.000
T= =7.053 (g5
200 365 (dong)

V6i chi phi tinh toan dé xir 1y nuéc thai bénh vién 1a 7.053d6ng/m?, gia
thanh nay hoan toan kha thi khi 4p dung vao thyc té.
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KET LUAN VA KIEN NGHI

1. Két luan

Nudc thai tir Bénh vién chaa rat nhiéu hop chat hiru co va vi khuan...\Vi

vay can phai xt ly bang phuong phap sinh hoc hiéu khi dé dat hiéu qua cao nhat.

Sau qua trinh tinh toén - thiét ké hé théng xur Iy nudce thai Bénh vién, dé tai

rat ra mot sb két luan nhu sau:

Nghién ctru da dé xuat cac phuong an cong nghé khac nhau dé xir 1y nuéc
thai. Dua trén goc do kinh té va hiéu qua vé ky thuat, nghién ciru da phan tich
dé lya chon phuong an t6i vu nham xur 1y nuéc thai caa Bénh vién

Pé tai da thuc hién tinh toan va thiét ké cac théng sb chi tiét trong ting cong
trinh don vi caa hé théng xur Iy nude thai Bénh vién cu thé: song chan rac, bé
ling cét,bé diéu hoa, bé Aeroten, bé lang, bé tiép xdc va bé nén bun.

Pé tai da tinh toan chi phi dau tu xay dung, thiét bi ban dau va chi phi van
hanh. Véi chi phi tinh toan dé xir Iy nuéc thai caa bénh vién la 7.053dong/m3,
gia thanh nay hoan toan kha thi khi 4p dung vao thyc té.

. Kién nghi

Hé théng xtr 1y nuéc thai dé tai di tinh toan va thiét ké co thé ap dung vao

thuc té ddi véi cac Bénh vién, dé tai dé xuat mot sb kién nghi sau:

Hé théng cac cong trinh xtr 1y nudc thai dugce thudng xuyén giam séat van
hanh va khac phuc su ¢ kip thoi.

May méc, thiét bi phai dugc bao dudng, tra dau ma dinh ky.

Doi ngii quan ly la c&c k¥ su va cong nhan van hanh co trinh d6 chuyén mon
phu hop.

Phan cdng chi thi céng viéc rd rang cho ting bo phan, nang cao y thuc cua
toan thé can bo, cong nhan vién trong viéc bao vé méi truong 1am viée ciing
nhu bao vé moi trrong xung quanh.
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