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TOM TAT PO AN

Tén dé tai: Panh gia dic diém nude thai sinh hoat phét sinh tir cic co s thuong mai,
dich vu - Ung dung thiét ké so bo hé théng xur Iy nudc thai sinh hoat cho
Truong dai hoc Bach khoa — Pai hoc Pa Néng.

Sinh vién thuc hién: Nguyén Ngoc Han
M3 s thé sinh vién: 117200013 Lop: 20MT
Nbi dung d6 an gom:
Nhiém vu 1: Tong quan vé dic diém nuéc thai sinh hoat thong thwong va nuéc thai
sinh hoat phat sinh tir co’ sé thwong mai, dich vu - Cong nghé xir ly nuwéc thai

1.1. Bic diém nudc thai sinh hoat

1.2. Phuong phap va cong nghé xtr Iy nudce thai sinh hoat
Nhiém vu 2: Panh gia dic diém tinh chit, thanh phin nwéc thai sinh hoat phat
sinh tr cac co’ sé thwong mai, dich vu va thuc nghiém danh gia kha nang xir ly nuwéc
thai chira ham hrong chat dinh duéng (N) cao bing phwong phap sinh héa hiéu khi
gian doan.

2.1. Panh gia dic diém tinh chit, thanh phan nudc thai sinh hoat phat sinh tir cic co

sO thuong mai, dich vu
2.2. Thyc nghiém danh gia kha ning xu 1y nudc thai chira ham luong chat dinh
dudng (N) cao bang phuong phap sinh hoa hiéu khi gian doan.

Nhiém vu 3: Thiét ké so' b hé thong xir Iy nwéc thai cho Truong dai hoc Bach khoa
— Pai hoc Pa Ning.

3.1. Thong tin thiét ké

3.2. Bé xuat day chuyén cong nghé va tinh toan so bo hé théng xir Iy nude thai



DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG PAI HQC BACH KHOA Doc 1ap - Tu do - Hanh phuc
KHOA MOI TRUONG

NHIEM VU PO AN TOT NGHIEP - CAPSTONE PROJECT

Ho tén sinh vién: NGUYEN NGQC HAN S thé sinh vién: 117200013
Lép: 20MT Khoa: Méi truong Nganh: Ky thuat moi truong
1. Tén dé tai dé an:

Panh gia dic diém nudc thai sinh hoat phat sinh tir cac co sé thwong mai,
dich vu - Ung dung thiét ké so' bd hé théng xir Iy nwée thai sinh hoat cho Trudng
dai hoc Bach khoa — Pai hoc Pa Ning.

2. Céc s6 lidu va dir liéu ban dau:
- Tai liéu, s6 liéu lién quan vé luu lugng, tinh chat, thanh phan nudc thai sinh hoat.
- Tai liéu lién quan vé cong nghé xtr Iy nudc thai bé SBR.
- Gi4o trinh, sach tham khao lién quan vé qua trinh chuyén hoa bang bun hoat tinh.
3. Néi dung cdc phan thuyét minh va tinh todn:
Nhiém vu 1: Tong quan vé dic diém nwéc thai sinh hoat thong thwong va nuéce
thai sinh hoat phat sinh tir co’ s¢ thwong mai, dich vu - Cong nghé xir ly nuwéc thai
1.1. Pic diém nwéc thdi sinh hoat
1.1.1. Nudc thai sinh hoat thong thuong
1.1.2. Nudc thai sinh hoat phat sinh tir cac co sé thuong mai, dich vu
1.2. Phwong phap va cong nghé xu ly nwdc thai sinh hoat
Nhiém vu 2: Panh gia dic diém tinh chit, thanh phan nwéc thai sinh hoat phat
sinh tir cic co s¢ thwong mai, dich vu va thue nghiém danh gia kha nang xir ly nuéc
thai chira ham hrong chat dinh duéng (N) cao bing phwong phap sinh héa hiéu khi
gian doan.
2.1. Pinh gid dic diém tinh chdt, thanh phin nwéc théi sinh hoat phdt sinh tiv cdc
co so thwong mai, dich vu
2.1.2. Muc dich
2.1.2. Pbi tuong
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2.1.3. N¢i dung va phuong phap
2.1.4. Két qua va nhan xét
2.1.5. Két luan
2.2. Thue nghiém danh gid kha ning xiv I nwéc thai chira ham lwong chit dinh
dwong (N) cao bang phwong phdp sinh héa hiéu khi giin doan.
2.2.1. Muc dich
2.2.2. Noi dung
2.2.3. Phuong phap
2.2.4. Két qua va nhan xét
2.2.5. Két luan
Nhiém vu 3: Thiét ké so bd hé théng xir Iy nwéc thii cho Truong dai hoc Bach
khoa — Pai hoc Pa Ning.
3.1. Théng tin thiét ké
3.1.1. Nguon thai va hién trang hé thong xir Iy nudc thai
3.1.2. Tinh toan thong s thiét ké dau vao hé thong xur 1y nudc thai
3.2. Pé xudt diy chuyén céong nghé va tinh todn so bé hé thong xir Iy nwéc thdi
3.2.1. Bé xuét day chuyén cong nghé xir 1y nudc thai
3.2.2. Tinh toén thiét ké
4. Cdc ban vé, do thi (ghi ré cdc logi va kich thuede ban vé ):
- Ban v& k¥ thuat: 3-6kho Al
- Bang biéu va so do: 3- 6 kho Al
5. Ho tén nguwoi huéng dan: TS. Nguyén Dwong Quang Chanh
6. Ngay giao nhiém vu dé an: 24/02/2025
7. Ngay hoan thanh dé dan: 06/06/2025

Pa Nang, ngay 24 thang 02 niam 2025

Truwéng B mon Nguoi huéng din

TS. Lé Nang Dinh TS. Nguyén Dwong Quang Chanh
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LOI NOI PAU

Kinh thua quy thay c6 giao!

Trong subt 5 nam hoc tap trén giang dudng, em di dugc cac thay co trong Khoa Moi
trudng - Truong Pai hoc Bach Khoa - Pai hoc Pa Néng truyén dat nhitng kién thirc, rat
quy bau. Tat ca nhimg kién thirc nay da giup ich cho em rat nhiéu trong thoi gian thuc
hién d6 an tot nghiép va xa hon 1a ap dung trong cong viéc tuong lai ciia em.

Do an t6t nghiép — Capstone project 1a ndi dung rat quan trong, giup em tong hop lai
kién thtrc d4 hoc, chi tiét hoa nhitng van dé chua duoc 1am rd trong ndi dung dd 4n mén
hoc va ap dung 1y thuyét vao thuc té.

Trong qua trinh thyc hién dd an, miac du da duge quy thﬁy c¢d tan tinh huéng dan,
tham khéo cac tai liéu c6 lién quan nhung ban than kién thirc con han ché nén d6 an con
nhiéu chd thiéu sét va chwa hop 1y, mong quy thay gop ¥y thém.

Em xin chan thanh cam on quy thay c6 trong Khoa Méi trudng da gitip d& va tao dicu
kién thuan loi trong qua trinh thuc hién do 4n; ddc biét 1a thdy TS. Nguyén Duong Quang
Chéanh d3 nhiét tinh huéng dan, gop ¥ gitp em di ding huéng giai quyét cac van dé
dugc dat ra trong ndi1 dung dd 4n va cho em co hoi cai thién cac kha nang tu duy, trinh
bay y tuong ciing nhu hoc tip cac ki ning can c6 ciia mot ngudi ki su.

Xin chan thanh cam on!
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CAM DOAN

Em xin dam béao toan d san pham trinh bay trong d6 an 1a do em thuc hién, cac s6
lidu két qua trong dé tai déu trung thuc. Trong qué trinh c¢6 tham khao cac tai liéu hudéng
dAn tir cac sach ctia nhiéu truong khac nhau, cac trang web dugc cam doan sy tin cay va
dé dugc trich din, chu thich ngudn gbc trong phan tai liéu tham khao.

Néu ¢6 phat hién théy bat ky su gian 1an nao em xin hoan toan chiu trach nhi¢m vé
dd 4n cta minh.

Pa Nang, ngay 06 thang 06 nim 2025

Sinh vién thyc hién

Qth/

Nguyén Ngoc Han
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Qé ’tdi.' Panh gigi dac diém nuée thai sinh hoat phat sinh tir cac hoat dong thuong mai, d_ic]z vy - Ung dung
thiet ké so bg hé thong xir ly nudc thai sinh hoat cho Truong dai hoc Bach khoa —Pai hoc Pa Nang

MO PAU

Viét Nam la mot trong nhitng qudc gia d6 thi hoa nhanh nhat & khu vuc Pong A va
Thai Binh Duong. Qua trinh do thi hoa nhanh chdng cling véi sy gia ting dan sé di kéo
theo nhiéu van dé xa hoi, trong d6 dang lo ngai nhat 1a nhing tac dong tiéu cuc dén moi
truong, dic biét 13 van dé nudc thai. Luong nude thai phét sinh ngdy cang gia ting do
qua trinh do thi hoa va cong nghiép hoa manh mé, trong khi d6, ha tang xir Iy nudce thai
van chua theo kip tdc do phat trién. Nhan thic duoc tam quan trong cua van dé nay, hién
nay, cac co quan quan Iy va doanh nghiép di cha trong hon dén viéc dau tu, nang cap
hé thdng xir Iy nude thai nham giam thiéu tic dong tiéu cuc dén moi truong va strc khoe
con ngudi. Tuy nhién, mdi loai nude thai c6 dic diém, tinh chat va thanh phan khéc
nhau, do d6 can phai hiéu rd cac yéu té nay dé dwa ra phuong an xtr Iy phu hop.

Nudc thai sinh hoat phat sinh tir tic co s¢ thuong mai dich vu c6 tinh chét thanh phﬁn
tuong ty nhu nude thai sinh hoat thong thudng. Tuy nhién mot vai thanh phan cé thé c6
ndng do 16n nhu ndng d6 Nito (N). Bén canh d6 kém theo nhiéu sy bién dong trong luu
lwong phat sinh. Vi vay, dé tai “Pdnh gid déic diém nude thai sinh hoat phdt sinh tir cdc
co so thwong mai, dich vu - Ung dung thiét ké so bo hé théng xw [y nudc thai sinh hoat
cho Truong dai hoc Bach khoa — Pai hoc Pa Ndn g” nham x4c dinh tinh chat thanh phén
nudce thai sinh hoat cua cac co s¢ thuong mai dich vu tir do6 danh gia kha nang xu ly
nude thai chira ham lugng chét dinh dudng (N) cao bang phuong phép sinh hoa hiéu khi
gian doan va tng dung vao thiét ké hé thong xir Iy nude thai sinh hoat phat sinh tir cac
co s thuong mai dich vu néi chung, Truong dai hoc Bach khoa — Pai hoc Pa Nang noi
riéng.

Pham vi nghién ctru: Nudc thai sinh hoat phat sinh tir cac co s¢ thuong mai dich vuy;
Qua trinh sinh hoa xtr Iy chat dinh dudng (N) cao.

Déi twong nghién ciru: Nudc thai nha may Fujikura Automotive Viét Nam va nudc
thai tap trung ctia khu d6 thi FPT; Hé thdng xir 1y nude thai Trudong dai hoc Bach khoa
— Pai hoc Pa Nang.

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 1



pé ’tdl'.' Panh gigi dac diém nuée thai sinh hoat phat sinh tir cac hoat dong thuong mai, d_ic~h vy - Ung dung
thiet ké so bg hé thong xir ly nudc thai sinh hoat cho Truong dai hoc Bach khoa —Pai hoc Pa Nang

CHUONG 1: TONG QUAN VE PAC PIEM NUOC THAI SINH
HOAT THONG THUONG VA NUGC THAI SINH HOAT PHAT
SINH TU CO SO THUONG MAI DICH VU - CAC CONG
NGHE XU LY NUOC THAI

1.1. Pic diém nwéc thai sinh hoat
1.1.1. Nwdc thai sinh hoat thong thuwong

Nudc thai 1a nude da bi thay ddi dac diém, tinh chét do st dung hodc do cac hoat
dong cua con ngudi xa vao hé théng thoat nude hodc ra moi trudng.

Nudc thai sinh hoat 13 nudc da qua sir dung boi con ngudi va duoc thai ra hé thong
thoat nude. Nudc thai phat sinh tir cac hoat dong sinh hoat hing ngay nhu nu in, tim

rua, giat gifi, v€ sinh ca nhan ...

. ¢
L
| o

= oo %

v

Nudc thai den

Nudc thai
sinh hoat

Hinh 1. 1: Nguon phat sinh nudc thai sinh hoat
Nhitng ngudn chinh phat sinh nudc thai sinh hoat bao gom:
+ Nudc thai tir khu dan cu, khu chung cu, khu cén hd.
+ Nguon nude thai tir trung tdm thwong mai, khu vui choi, giai tri.
+ Nudc thai tir qua trinh ché bién thyc pham tai nha hang, khach san, quén an.
+ Nudc thai phat sinh tir sinh hoat ctia cong nhan tai khu cong nghi¢p, nha may.
Dic tinh nudc thai sinh hoat chira nhiéu chét hitu co (CHC) dé& bi phan huy sinh hoc,
cac thanh phan vo co, vi sinh vat va vi tring gy bénh. Cac chét hitu co trong nudc thai
sinh hoat chiém khoang 50 - 60% bao gdm cac chét hiru co thuc vat: cin ba thuc vat,

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 2



Qé ’tdi.' Panh gigi dac diém nuée thai sinh hoat phat sinh tir cac hoat dong thuong mai, d_ic~h vy - Ung dung
thiet ké so bg hé thong xir ly nudc thai sinh hoat cho Truong dai hoc Bach khoa —Pai hoc Pa Nang
rau, hoa, qua, gidy... va cac chat hitu co dong vat: chit bai tiét ctia ngudi va dong vat,
xac dong vat... Cac chat hiru co trong nuodc thai theo dac tinh hoa hoc gSm chu yéu la
protein (chiém 40 — 60%), hydrat cacbon (25 — 50%), cac chat béo, ddu m& (10%). Cac
chét vo co trong nudc thai chiém 40 — 42% gdm chu yéu: cat, dat sét, cac axit, bazo vo
co, dau khoang... Trong nudc thai c6 mit nhiéu dang vi sinh vat: vi khuan, virut, nAm,
rong t4o, trimg giun san... trong d6 cac dang vi sinh vat c6 thé co cac vi tring gay bénh.
O nudc ta, lwong chét ban trong nude thai sinh hoat tinh cho mot nguoi dan co thé
xéc dinh so bo dé thiét ké hé thong nhu bang 1.1.

Bang 1. 1: Luong chét ban tinh cho 1 ngudi dan

STT Cac dai lwgng a (g/nguoi.ngay)
1 | Chét lo ltng (SS) 60-65
2 | BODs cta nudc thai di ling 30-35
3 BOD:s ctia nude thai chua ling 55-60
4 | Nito amoni (N-NH4") 8-10,5
5 | Tong Photpho (TP) 1,1-2,2

[Nguén: Bang 21 - TCVN 7957:2023]
Chéat luong nudc thai sinh hoat chua xir Iy thong qua mot sd chi tiéu 6 nhiém dic
trung dugc thé hién & bang 1.2.

Bang 1. 2: Nong do cac chat 6 nhiém trong nudc thai sinh hoat chua xir Iy

Nong do
Chi tiéu .

Don vi Thap | Trung binh Cao
Tong chit rin (TS) mg/L 390 720 1230
Téng chat rin hoa tan mg/L 270 500 860
C dinh mg/L 160 300 520
Dé bay hoi mg/L 110 200 340
Téng chét ran lo ling (TSS) mg/L 120 210 400
C6 dinh mg/L 25 50 85
Dé bay hoi mg/L 95 160 315
Chat ran lang duoc mg/L 5 10 20

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 3
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Nong do
Chi tiéu -

Don vi Thap | Trung binh Cao
BOD:s, 20°C mg/L 110 190 350
Tong cacbon hitu co (TOC) mg/L 80 140 260
COD mg/L 250 430 800
Téng nito mg/L 20 40
Nito hitu co mg/L 8 15 70
Amoni ty do mg/L 12 25 4212
Nitrit mg/L 0 0
Nitrat mg/L 0 0 0
Téng photpho (tinh theo P) mg/L 4 7 12
Htru co mg/L 1 2 4
Vo co mg/L 3 5 10
Clorua mg/L 30 50 90
Sunphat mg/L 20 30 50
Dau m& mg/L 50 90 100
Hop CHC dé bay hoi (VOCs) mg/L <100 100 — 400 >400
Coliform Vi khudn /100ml | 100—108 107-10° 107-101'°

[Nguén: Wastewater Engineering Treatment and Reuse — Metcaft & Eddy] 2
1.1.2. Nudc thdi sinh hoat phat sinh tir cdc co so thwong mai, dich vu
Theo phu luc 1 - QCVN 14:2025/BTNMT , céc loai hinh kinh doanh, dich vu nhu

gido duc va dao tao, luu tri va an udng, y té va hoat dong tro gitip xa hoi,... déu phat
sinh nudce thai trong qua trinh van hanh. Du duoc xép vao nhom nude thai thuong mai,
dich vu, nhung néu nudc thai nay chu yéu phat sinh tir cac hoat dong sinh hoat ctia con
ngudi va khong phat sinh nude thai san xuat s& duge quan 1y nhu nude thai sinh hoat.
Cu thé, Nudce thai phat sinh tir cdc hoat dong thuong mai dich vu nhu trudong hoc (nha
v¢€ sinh cua hoc sinh, gido vién), nha may khong phat sinh nudc thai san Xuat (nha vé
sinh phuc vu cdng nhén), trung tdm thuong mai, van phong (nha v¢ sinh cong cong),...
cling tao ra loai nudc thai co thanh phan tinh chit twong tw nhu nudc thai sinh hoat

nhung van c6 nhitng khéc biét nhat dinh, phan anh dic thu cua ting linh vuc.

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 4
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Nudc thai nay chu yéu phat sinh tir cac hoat dong tiéu tién, dai tién, rta tay,...So véi
nudc thai sinh hoat thong thuong, thi thiéu mét sd hoat dong sur dung nhiéu nuéc nhu

tam rua, giat gid,...

Thudng mai
dich vu

S
>

Nudc thadi den

Nudc thai
sinh hoat

Hinh 1. 2: Ngu@)n phat sinh nudc thai phat sinh tir cac hoat dong thuong mai, dich vu

Do d6, mot vai thanh phén 6 thé ¢co néng dd 16n so voi nudc thai sinh hoat thong
thudng nhu néng d6 Nito (N) ¢ thé cao hon do nude tiéu chira ham luong amoni (NH.")
16n. Luong Nito thai ra tir nudc tiéu thuong cao hon so véi phan. Cac hop chat Nito,
dic biét 1a Protein va Urin trong nudc tiéu, s& nhanh chong bi thity phan va chuyén thanh
Amoni hoic Amoniac. Thanh phéan ciia nudc tiéu thay doi theo timg ca nhén, phu thudc
lwong nudc udng vao, luong va thanh phan thuc pham tiéu thy, thoi diém trong ngay,
tinh trang stc khoe chung, huyét ap va nhiét d6. Thanh phan nuéc tiéu dugc trinh bay
trong bang 1.3.

Bang 1. 3: Thanh phan dién hinh ctia nudc tiéu

Thanh phin Cong thirc Gl tri (mg/L3
Gio1i han Dién hinh

Phan tir hitu co
Uré CON:H4 9000-23000 20000
Creatinine C4H7N;02 900-1200 1000
Axit uric CsHaN4O3 200-400 300
Cac HCHC vi lugng
Nguyén t6 vo co
Amoni NH4* 400-600 500
Bicarbonate HCOs- 20-600 300

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 5



Pé tai: Bdanh gia dac diém nuée thai sinh hoat phat sinh tir cdac hoat dong thwong mai, dich vu - Ung dung

thiét ké so bé hé théng xu Iy nuwdc thdi sinh hoat cho Truong dai hoc Bach khoa —Pai hoc Da chng

Thanh phén Cong thirc Gia tri (mg/L)
Gidi han Dién hinh

Canxi Ca’* 100-300 150
Clorua Cr 1600-8000 1900
Magie Mg?* 80-120 100
Kali K* 1200-1700 1500
Natri Na* 5000-7000 6000
Hop chat vo co

Sunphat SO4* 1600-2000 1800
Photphat HoPO4, HPO4%, PO4* 1000-1500 1200

[Nguén: Wastewater Engineering Treatment and Reuse — Metcaft & Eddy] 2

Nudrc thai chira nito cao ma khong duge xir 1y triét dé trude khi xa ra méi truong c6
thé gy ra mot loat tac dong tiéu cuc dbi voi hé sinh thai cling nhu ste khoe con ngudi.
Dbi v6i moi truong nudc: Khi thai ra moi trudng, nito tir nude thai khong chi don
thuan gop phan vao hién tuong pht dudng ma con gy ra mot loat cac tac dong phirc tap
ddi v6i hé sinh thai nudce. Su ton tai cia nito 1am tang néng do dinh dudng, kich thich
su phat trién manh mé& cua tao va cac vi sinh vat. Khi cac loai tio nay bung phat qua
mirc, ching khong chi lam thay d6i cdu trac sinh théi tu nhién ma con tiéu thu lugng 16n
oxy hoa tan trong qué trinh phan huy khéi luong sinh hoc. Su can kiét oxy nay dan dén
cac hién tugng chét ca hang loat, gy ra tac dong nghiém trong dén da dang sinh hoc va
can bang sinh thai cia khu vuc. Ngoai ra, cac dang nito nhu amoni (NH4") va nitrit
(NO:") dugc hinh thanh trong qua trinh chuyén héa ¢ kha ning gy doc truc tiép cho
cac sinh vat nudc. Co thé lam ton thwong cac mo té bao va hé thong ho hap cia ca can
tré qua trinh van chuyén oxy trong mau cta sinh vat thiy sinh. Nhiing tac dong nay
khong chi anh huéng dén stc khoe cua cac lodi ca va dong vat nudc ma con cé thé lan
truyén qua chudi thirc an, tir d6 tac dong dén cac hé sinh thai rong 16n va ca con nguoi.
Dbi v6i sitc khoe con nguoi: Khi nitrat (NOs) xdm nhap vao ngudn nudc ngam, no
khong chi 1am suy giam chat luong ngudn nudc ma con giy ra nhiing tic dong nghiém
trong dén stic khoe con ngudi. Nudc ngam chira nitrat cao c6 thé bi sir dung lam nudc
uéng ma khong duoc xir Iy, dan dén sy tich tu nitrat trong co thé nguoi. Su hién di¢n
clia nitrat trong nude udng con lién quan dén cac nguy co stc khoe khac nhu ting nguy

co mac cac bénh vé tim mach va ung thu.
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Hinh 1. 3: Su phtt dudng hoa ngudn nudc gy ra chét ca

Do do, viéc xtr 1y triét dé nude thai chia nito trude khi xa ra moi truong la budce can
thiét nham ngan ngura cac hau qua tiéu cuc ddi v6i hé sinh thai va stc khoe cong déng.
Pé khic phyc tinh trang nay, can ap dung dong bd cac cong nghé xtr 1y nhu sinh hoc,
hoa hoc va hé thdng loc tién tién, giup loai bo hodc giam thiéu ndng do nito trong nude
thai. Qua d6, khong chi bao vé ngudn nudc ngdm ma con goép phan dam bao an toan sirc
khoe cho cong dong, tao nén tang cho mot moi truong sdng bén vimg va an toan hon.
1.2. Phwong phap va cong nghé xir ly nwéc thai
1.2.1. X ly nwoc thdi

Xu Iy nudce thai dong vai tro quan trong trong viéc bao v¢ moi truong, duy tri su can
bang sinh thai va dam bao sirc khoe con ngudi. Trong do, viéc loai bo chét hitu co va
chét dinh dudng nito 1a hai nhiém vu then chét, do nhiing tdc dong ti€u cuc ma chung
gay ra khi thai ra méi truong ma khong dugc xur 1y hiéu qua.

Tuy nhién, da s6 cac tram va hé théng xir Iy nudc thai hién nay chu yéu tap trung vao
viéc loai bo chét hitu co nham giam tai cho moi trudng va dap tmg cac tiéu chuan xa
thai hién hanh. Cac quy trinh truyén théng nhu bé ling, bé phan tng sinh hoc va cac hé
théng suc khi d3 duge dau tu va van hanh rong rai voi muc ti€u loai bo cac chét hiru co
c6 thé gay 6 nhiém tryc tiép. Tuy nhién, trong bbi canh nhu cau bao vé moi truong ngay
cang cao, van dé xu 1y chat dinh dudng nhu nito cao van chua nhan duogc sy quan tim
tuong xung. Pay chinh 12 Iy do khién nhiéu hé thong hién nay can duoc cai tién dé tich
hop dong bo xir Iy chét hiru co va chit dinh dudng, hudng téi mot giai phap xir Iy toan
dién hon, bao vé ngudn nudc va dam bao an toan cho strc khoe cong dong, ciing nhu

gbp phan vao sy phat trién bén viing ciia moi truong.
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Huéng toi muc tiéu phat trién bén vimg, Viét Nam dang timg budc ban hanh nhiéu
chinh sach siét chit quy chuan x4 thai, thuc day giam phat thai va ting cudng tuan hoan
tai nguyén. Dac biét, cac yéu cau vé xir Iy chat dinh dudng trong nudc thai ngiy cang
khét khe nham han ché tac dong ti€u cuc dén moi truong va hé sinh thai.

Quy chuén hién hanh vé yéu cau chat luong nude mit QCVN 08:2023/BTNMT da
siét chat yéu cau ddi véi nong do chét hitu co dat biét 1a chat dinh dudng. Gia tri gisi
han cac thong ) trong nudc mat phuc vu cho viéc phan loai chat lugng nudc song, subi,
kénh, muong, khe, rach va bao vé moi truong séng dudi nudc duoc thé hién & bang 1.5.

Bang 1. 4: Gia trj gi6i han céc thong sb trong nude mit phuc vu cho viée phan loai

chat luong nudc song, sudi, kénh, muong, khe, rach va BVMT song dudi nude

Murc phan loai

. A B C D
chat lugng nudce
pH 6,5-8,5 6,0-8,5 6,0-8,5 < 6,5 hoac > 8,5
DO =6 =5 >4 > 2
> 10 va khong c6 | > 10 va cé rac
Théong TSS <25 <10 L ..
] rac noi noi
sO
COD <4 <6 <10 > 10
TN <0,6 <l1,5 <2,0 > 2,0
TP <0,1 <0,3 <0,5 > 2,0

[Nguén: QCVN 08:2023/BTNMT] 1)
Thém vao d6,trong xu thé kinh té x4 hoi ngay cang phat trién, yéu cau xa thai d6i véi
cac nha may, hé thdng xur Iy nudc thai phai dap tng duoc cot A theo quy chuan. Thong
sO gid tri & cot A va cot B ¢o su chénh léch dang ké theo QCVN 14:2008/BTNMT. Gia
trj cac thong s6 6 nhiém lam co sé tinh toan gia tri tdi da cho phép trong nudc thai sinh
hoat duoc thé hién & bang 1.5.
Bang 1. 5: Gia tri cac thong s6 6 nhiém 1am co s& tinh toan gia tri tdi da cho phép

trong nudce thai sinh hoat

. Gia tri
TT Thong so Pon vi
A B
1 |pH 5-9 5-9
2 | BODs (20°C) mg/L 30 50

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 8
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3 | Tong chét ran lo lung mg/L 50 100
4 | Tong chat ran hoa tan mg/L 500 1000
5 | Sunfua mg/L 1 4
6 | Amoni mg/L 5 10
7 | Nitrat (NO3-) mg/L 30 50
8 | Dau md dong vat, thyc vat mg/L 10 20
9 | Tong céac chit hoat dong bé mit mg/L 5 10
10 | Phosphat (PO4*) mg/L 6 10
11 | Téng Coliforms MPN/100ml 3000 5000

[Nguén: QCVN 14:2008/BTNMT] 4

Quy chuan k§y thuat qudc gia vé nudc thai sinh hoat QCVN 14:2025/BTNMT duoc
ban hanh kém theo Théng tu 05/2025/TT-BTNMT, nhim thay thé cho QCVN
14:2008/BTNMT. Mic du chua c6 hiéu lyc thi hanh, nhung quy chuin méi nay da thé
hién sy nghiém ngat hon trong viéc quan ly va xur Iy nudc thai sinh hoat. Viéc ap dung
quy chuan méi doi hoi cac co s¢ xir Iy nude thai phai nang cao cong nghé va quy trinh
xtr ly dé dap umg cac tiéu chuan khat khe hon. Diéu nay khong chi gop phan bao vé moi
treong ma con dam bao strc khoe cong dong, phi hop voi xu hudng phat trién bén viing
va hoi nhap quc té.

Ngoai viéc ban hanh cac quy chuan méi véi cac yéu cau khit khe hon, phap luat vé
moi truong tai Viét Nam ciing ngdy cang siét chit quy dinh lién quan dén xtr 1y nudc
thai. Theo Luat Bao v¢ moi truong 2020 va cac nghi dinh hudng din, cic c4 nhan, tO
chtrc phat sinh nudc thai phai c6 trach nhiém dau tu hé thdng xt 1y nude thai riéng biét,
dam bao nudc thai sau xtr Iy dap tmg cac quy chuan trude khi x4 thai ra méi truong. Bén
canh d6, Nha nudc ciing khuyén khich doanh nghiép dau tu vao cong nghé xir Iy nudc
thai tién tién hudng t6i tai str dung nudc thai dé giam ap luc 1én ngudn tai nguyén nudc.
Xu hudng nay khong chi giap doanh nghi€p tuan thu quy dinh phap luat ma con hudng
dén phat trién bén virng, tiét kiém chi phi va nang cao trach nhiém x4 hoi trong bao vé
moi truong.

1.2.2. Phwong phdp xir Iy chét dinh dwéng Nito

Téng Nito trong nudc thai vugt ngudng 1a van dé can quan tam, nhat 13 khi cac quy
chuén xa thai ngdy cang thit chit. C6 nhiéu phuong phap xt 1y Nito trong nudce thai,
trong d6 thong dung nhét gdm:

Phwong phap hoa ly:
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+ Trao d6i ion: Phuong phap nay dya trén qua trinh trao ddi cac ion trong dung
dich, cho phép cac ion chira nito bi thay thé bang cac ion khac c6 sin trong
chat mang trao doi. Qua do, nito dugc loai bé hoac giam néng do trong nudc
thai.

+ Stripping: Pay 1a qua trinh tach cac hop chat nito d& bay hoi ra khoi dung dich
bang cach diéu chinh nhiét d6 va ap suat, giup chuyén chung tir trang thai hoa
tan sang dang khi dé sau do6 c6 thé dugc thu hoi va xir 1y tiép.

Phwong phap hoa hoc:

+ Oxy hoa amoni: Qua qu4 trinh nay, amoni (NHs) trong nudc thai duge chuyén
d6i thanh nitrat (NOs") bang cach st dung cac tac nhan oxy héa nhu clo, ozone
hodc cac cht oxy hoa khac. Nitrat & dang nay it doc hon va d& dang xtr Iy hon.

+ Phuong phap dién hoa: Str dung dong dién dé kich hoat cac phan tng dién hoa,
phuong phap nay giup chuyén d6i cac hop chat nito thanh cac dang it gay hai
hodc tach chung ra khéi dung dich. Mac du ¢6 hiéu qua cao, nhung phuong
phap dién héa thuong doi hoi dau tu vé thiét bi va tiéu thu nang lugng 16n.

Phwong phap sinh hoc:

+ Nitrat hoa va Khtr nitrat: Pay 1a hai budc chinh trong qué trinh xtr 1y sinh hoc
nito. Ban dau, qua trinh nitrification str dung vi sinh vat hiéu khi dé chuyén
d6i amoni thanh nitrit va tiép tuc thanh nitrat. Sau d6, qua trinh denitrification
trong diéu kién yém khi giup chuyén héa nitrat thanh khi nito (N2), loai bo nito
ra khoi hé thong. Uu diém ctia phuong phap nay 1a chi phi thap va than thién
v6i méi truong, tuy nhién né doi hoi su kiém soat chit ché vé diéu kién van
hanh nhu nhiét 46, pH va nong do cac chét dinh dudng khac.

Tuy thudc vao timg tinh trang, dac diém cia timg hé théng xtr Iy nude thai, luu luong
nudce thai, dac tinh cia tung loai nudce s€ lya chon phuong phép phu hop.

Trong d6, phuong phap xur 1y nito phd bién nhat 1a phuwong phap sinh hoc st dung
bun hoat tinh, nhd vao qué trinh nitrat hoa va khtr nitrat dé chuyén hoa cac hop chét
chtra nito thanh khi nito phan tr (N2), giup giam thiéu 6 nhiém. Phuong phap nay duoc
ap dung rong rii trong cac hé théng xir Iy nudc thai sinh hoat va cong nghiép c6 nong
d6 nito trung binh cao. Dé gia ting hiéu qua xir 1y nito bang cach két hop, cai tién nhiéu
qua trinh cong nghé: Anoxic-Aeroten, SBR,...

Ngoai ra, d6i v6i nude thai co6 ndng do nito cao, chang han nhu nude ri rac tir bii
chén 14p, phuong phap héa hoc ciing duoc st dung, dién hinh 1a cong nghé thap
stripping. Phuong phéap nay hoat dong dua trén nguyén 1y khuéch tan khi, sir dung nhiét
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hozc hoa chit dé loai bo amoniac (NHs) ra khoi nudce thai, gitp giam tai luong nito trude
khi tiép tuc xr Iy bang cac cong doan khac. Viéc két hop linh hoat giita phuong phap
sinh hoc va héa hoc tiy theo dic diém nude thai s& gop phan nang cao hiéu qua xt 1y,
dam bao nudc sau xtr 1y dat tiéu chuan méi truong.
1.2.3. Céng nghé xi¢ ly chit dinh dwéng Nito

1.2.3.3. Thap stripping

Thap Stripping hay con goi 1a thap Air Stripping 1a mot cong nghé duge sir dung dé
xu 1y nudc thai co néng d6 Nito va Amonia cao. Diac biét 1a ddi véi cac nudce thai co
thanh phan doc hai cao nhu: Nudc thai cao su, nudc thai ché bién thuy san, nude thai

chan nuoéi1, nudc thai ri rac. ..

=

. Air containing pollutant
in gaseous state to scrubber
for abatement

SCRUBBER

Airinlet ‘

Inlet rave quuiﬁ(
containing pollutant J
in liquid slgage thatis =
qoing to be stripped

z
STRIPPER =) Outlet liquid whitout pollutant

Hinh 1. 4: Thép stripping
Thap Stripping xtr Iy Nito bang phuong phap chuyén hoa toan bd Amoni trong nudc
thai tir dang NHs+ thanh amoniac NH3 nhd vao su dich chuyén pH.
+ pH=9 thi Amonia c6 80% NH3 + 20% NHa.
+ pH cang cao thi ti I¢ % NH3 cang lon.
+ pH duy tri @ mtc 11 — 11.5 gan nhu Amonia hau hét nam & dang NHs.
Thap stripping c6 kha nang loai bé mdt lugng 16n amoniac trong nudc thai, gitp giam
dang ké tai lugng nito trude khi nuéc duge tiép tuc xir Iy bang cac cong nghé khac. So
v6i phuong phap sinh hoc, thap stripping c6 wu diém vuot troi nhd kha ning tach

Sinh vién thuc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 11



Dé tai: Panh gid ddc diém nudc thai sinh hoat phat sinh tir cdc hoat dong thwong mai, dich vu - Ung dung
thiét ké so b6 hé théng xir Iy nuée thai sinh hoat cho Truong dai hoc Bach khoa —Pai hoc Da Néng
amoniac gan nhu tic thoi, khong can thoi gian dai dé vi sinh vat thich nghi va phat trién.
DPong thoi, qua trinh nay it bi anh huéng boi cac yéu t6 moi trudng nhu nhiét 46, pH
hay doc chat trong nude thai, giup hé thong van hanh 6n dinh hon trong nhiéu diéu kién
khac nhau.

Tuy nhién, phuong phap nay ciing di kém véi nhitng han ché nhat dinh. Qua trinh
stripping doi hoi ticu ton nhiéu nang luong dé duy tri nhiét d cao hoac can st dung hoa
chat nhu véi hodc NaOH dé diéu chinh pH lén mic 10,5-11, lam gia ting déng ké chi
phi xtr Iy so v6i1 cac phuong phap sinh hoc. Ngoai ra, amoniac sau khi bi tach ra khoi
nuée s& bay hoi vao khéng khi, gdy nguy co 6 nhiém moéi truong. Do d6, can trang bi
hé thdng hap thu khi amoniac, thuong str dung axit sulfuric dé chuyén ddi thanh mudi
amoni, nham han ché tac dong tiéu cuc dén moi trudng khong khi.

1.2.3.1. Aerotank

Aeroten 1 quy trinh xir 1y sinh hoc hiéu khi nhan tao, cac chét hitu co dé bi phan huy
sinh hoc duoc vi sinh vat hiéu khi st dung nhu mdt chét dinh dudng dé sinh trudng va
phat trién. Qua d6 thi sinh khéi vi sinh ngay cang gia ting va ndng do 6 nhidm ctia nudce
thai giam xudng. Khong khi trong bé Aeroten dugc ting cuong bang cac thiét bi cap khi:

may suc khi bé mat, may thoi khi,...

Khong khi
Nudc thai
% 1
F-->
: e 6 o o
1
|
R T T >
Bun hoat tinh hoi luu

Hinh 1. 5: So dd nguyén Iy lam viéc cta bé Aeroten
Qua trinh oxy héa & bé Aerotank bao gdm 3 giai doan nhu sau:

- Giai doan 1: Tdc dd oxi hoa béng tdc do tiéu thu oxi. O giai doan nay bun hoat
tinh hinh thanh va phat trién. Ham luong oxi can cho vi sinh vat sinh truong,
dic biét ¢ thoi gian dau tién thic an dinh dudng trong nudc thai rat phong phu.
Sau khi vi sinh vat thich nghi v6i méi truong, ching sinh truéng rat manh theo
cap s nhan. Vi vay, lugng tiéu thu oxi ting cao dan.

- Giai doan 2: Vi sinh vat phat trién On dinh va téc dd tiéu thu oxi cling & muc

gan nhu it thay d6i. Chinh & giai doan ndy cac chat ban hiru co bi phan hay
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nhiéu nhit. Hoat luc enzym cua bun hoat tinh trong giai doan nay ciing dat t6i
mure cuc dai va kéo dai trong mot toi gian tiép theo. Piém cuc dai ciia enzym
oxi hoa ctia bun hoat tinh thudng dat & thoi diém sau khi lugng bun hoat tinh
(sinh khéi vi sinh vat) t&i muac on dinh. Qua cac thong s6 hoat dong ctia Aeroten
cho thay & gian doan tht nhat toc do tiéu thu oxi (hay téc dd oxi hoa) rat cao,
c6 khi gip 3 1an & giai doan thir hai

- Giai doan 3: Sau mdt thoi gian kha dai tdc d6 oxi hoa hau nhu it thay ddi va co
chiéu huéng giam, sau do lai thy tc d tiéu thu oxi ting 1én. Pay 14 giai doan
nitrat hoa cac mudi.

- Kha nang 1am sach nuéc thai ciia bé Aerotank phy thudc nhiéu vao cac yéu tb
nhu: DO, thanh phén chat dinh dudng, n6ng dd co chat, cac chat c6 doc tinh
trong nude thai, 36 pH, nhiét do, ndng do cac chit lo limg & dang huyén phu.

1.2.3.2. SBR

Bé SBR 1a viét tit cia Sequencing Batch Reactor, day 1 loai bé phan ung, 1am viéc
theo mé bing bun hoat tinh. Hoat ddng theo mdt chu ky khép kin va lién tuc véi 5 pha.
Trong d6, 4 pha chinh 13 1am day, suc khi, lang va rGt nudc, 1 pha phu I pha nghi.

Nuwée thai

Lam day
Xa bun dw

Phan trng \
- S ;
—Suc khi | Khuay trén
Rit nuwée Ling
™1

v
Nuwde sau xir ly

Ngung

Hinh 1. 6: So d6 nguyén 1y lam viéc ciia bé SBR

- Pha lam day (Fill): Thoi gian bom nudc kéo dai tir 1-3 gid. Dong nudc thai dugc
dua vao bé trong sudt thoi gian dién ra pha lam day. Tuy theo muc tiéu xi Iy, ham lugng
BOD dau vao, qua trinh 1lam day c6 thé van hanh & 3 ché do: lam day tinh, lam day
khudy tron va lam day suc khi.

- Pha phan tmg (React): Thuc hién qué trinh syc khi (tir 2 — 3 gid) nham ting cudng
phan tng sinh hoa giita bun hoat tinh va nuéc thai. Pong thoi 1am thoang bé mat nham
cip oxy vao nudc va thyc hién khudy tron déu hdn hop. Trong giai doan ndy qué trinh
Nitrat s& chuyén héa Nito ¢ dang NH4* sang NO, va két thuc bang Nito & dang NO;- .
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- Pha ling (Settle): Trong pha nay khong cip nudc thai, khong thoi khi va khudy tron
trong bé, nham muc dich lang trong nudc trong moi trudong tinh hoan toan. Thoi gian
dién ra sém hon 2 gid. Két qua cta qua trinh nay tao ra 2 16p trong bé, 16p nudc tach &
trén va phan cin lang chinh 1a bun & duéi.

- Pha rat nuéc (Decant): Nude di ling s& duoc hé thong thu nudc thao ra nho thiét bi
Decantor. Thoi gian danh riéng cho pha ndy ¢ thé dao dong tir 5% - 30% tong thoi gian
cua chu ky. Mot gio 1a khoang thoi gian thong thuong cho phép cho giai doan nay.

- Pha nghi (Idle): Cho doi dé nap mé mdi, thoi gia chd doi phu thude vao thoi gian

van hanh, vao s6 luong bé, thir tu nap nudc thai vao bé.
1.3. Két luan

Trong bbi canh kinh té ngdy cang phat trién, cic yéu cau vé moi trudng ciing trd nén
khit khe hon, budc cac tram xt 1y nudc thai phai khéng nging cai tién va tdi vu hoa
quy trinh van hanh. Trong d6, xtr Iy chat dinh dudng trong nudc thai la mot thach thirc
16m, khong chi doi véi hé thong cong nghé ma con véi ca doi ngil van hanh.

bac biét, nudce thai sinh hoat phat sinh tir cac co s& thuong mai, dich vu thuong co
ndng do chét dinh dudng cao va luu luong thai bién dong theo ting thoi diém, gy khé
khin trong viéc kiém soat va xir Iy. Néu khong c6 giai phap phu hop, ham luong nito
trong nudc thai sau xir 1y c6 thé gy 6 nhiém ngudn nudc, anh huong dén hé sinh thai
va strc khde con nguoi.

Pé dam bao nudc thai sau xir Iy dap ung dugc cac tiéu chuan moi trudng, can xay
dyng mdt quy trinh van hanh téi wu, gitip duy tri sy 6n dinh cta hé thong va nang cao
higu qua xur 1y. Trong d6, viéc danh gia dac diém, tinh chat va thanh phan ciia ngudn
nudc thai 1a budc quan trong, gitip lya chon phuong an xtr 1y phu hop. Do do, thuc
nghiém danh gia kha ning xt Iy nude thai bang céng nghé bé SBR (Sequencing Batch
Reactor) 1a can thiét, nham dua ra ché d6 van hanh phu hop cho qua trinh xir Iy va dam

béo hiéu suét loai bo chat dinh dudng mét cach hiéu qua.
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CHUONG 2: PANH GIA PAC PIEM TiNH CHAT, THANH
PHAN NUOGC THAI SINH HOAT PHAT SINH TU CAC CO SO
THUONG MAI DICH VU VA THUC NGHIEM PANH GIA
KHA NANG XU LY NUGC THAI CHUA HAM LUQNG CHAT
DINH DUONG (N) CAO BANG PHUONG PHAP SINH HOA
HIEU KHI GIAN POAN.

2.1. Danh gia dac diém tinh chit, thanh ph:‘?m nuwoc thai sinh hoat phat sinh tir cac
hoat dong thwong mai, dich vu
2.1.1. Muc dich

Xéc dinh dic diém nude thai sinh hoat phat sinh tir cac co so san Xuat, thuong mai,
dich vu. Chu yéu tap trung 13 thanh phan chat hiru co va chat dinh dudng N.
2.1.2. Déi twgng

2.1.2.1. Nha mady Fujikura Automotive Vi¢t Nam

Cong ty TNHH Fujikura Automotive Viét Nam 14 cong ty c6 vén dau tu tir Nhat Ban
chuyén san xuat bo day dan dién xe 6 to, duoc thanh lap va di vao hoat dong tir ndm

2008. Hi¢n nay, Cong ty dang la dia chi lam vi¢c ciia hon 3500 lao dong.

Cong ty TNHH
Viét Nam Tokal o

p :\ giret f a“
4 / C ongiTy TnhEEU KU

| 3 ':-/r
o R i v #Utomotive YN
o R n|

y. Tnhh Fujikura

Hinh 2. 1: Vi tri nha may Fujikura Automotive Viét Nam va hé thdng xir Iy nudc thai
Trong qua trinh san xudt, cong ty khong st dung nudc truc tiép vao cac cong doan
san xuét, do d6 khong phat sinh nuée thai san xuit - cong nghiép. Tuy nhién, cong ty

van c6 mot lugng nudce thai phat sinh tir cac hoat dong sinh hoat cia can bg, cong nhan
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vién. Cac hoat dong phat sinh chinh bao gém nudc thai tir khu vuc vé sinh ca nhan, nudc
thai tir hoat dong vé sinh chung trong nha may, va nudc thai tir khu vire bép an tap thé
phuc vu can bd, cong nhan vién.

Loai nudc thai ndy c6 dic diém twong ty nudce thai sinh hoat, chtra cac hop chét hitu
co, chét dinh dudng, dau md tir bép an, cling nhu céc chit 6 nhiém khac tir hoat dong vé
sinh ca nhan. Do d6, nudc thai nay dugc xép vao nhom nudc thai tir loai hinh kinh
doanh, dich vu va dugc quan Iy theo quy chuan danh cho nudc thai sinh hoat trudc khi

x4 ra moi trudong.

Bé tach dau > Bé ty hoai < wC
A
@
Nudc thai tir Hé thong xur 1y nude
nha bép thai nha may

Hinh 2. 2: So d6 hé théng thu gom nudc thai cia nha may
2.1.2.2. Khu dé thi FPT City

w0 i J

| EngEa e HOA HAI
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B % ' Sheraton Grand ¢
s Danang Resort & -
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s Peun — :FPT CITY & 5
am 4(‘)’aNang @ : The Ocean
(7 ) l??qond Danang
c L i Golf Resort @
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Hinh 2. 3: Vi tri tram x@ Iy nudc thai tip trung khu d6 thi FPT Pa Nang
Tram xtr 1y nuéc thai tap trung ctia khu d6 thi FPT tiép nhan nudc thai tir nhiéu nguon
khac nhau, trong d6 bao gém khu cin hd FPT Plaza, khu phtic hop van phong FPT

Complex, truong hoc,....
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NT truong hoc Khu can hd FPT plaza Khu VP FPT complex

A 4 4

HT XLNT HT XLNT Bé tur hoai Bé tach m&

Tram x1r Iy nudce thai tap trung khu d6 thi FPT

Hinh 2. 4: So d6 hé théng thu gom nudc thai cta tram XLNT tap trung khu do thi FPT
Khu can h¢ FPT Plaza va khu truong hoc da duoc trang bi hé théng xu ly nudc thai
riéng bi¢t, ddm bao nudc thai déu ra dat tiéu chuén theo quy dinh trudc khi d4u ndi vao
hé théng thu gom chung. Nudc thai sau khi duge xtr Iy tai cac khu vuc nay s& duge dua
vé tram xur 1y nude thai tap trung ciia khu d6 thi FPT dé tiép tuc qua trinh xir Iy. Tuy
nhién, d6i véi khu phtrc hop van phong FPT Complex, nudc thai duoc dan thang vé tram
xtr Iy nuéce thai tap trung véi luu lugng 485,04 m3/ngd. Trong khi d6 hé théng XLNT
tap trung hién tai dang van hanh vé6i cong suit khoang 700 m3/ngd. Diu nay co thé gay
ra ap luc 16n 1én hé thdng xr 1y chung, dic biét 1a khi nudc thai phat sinh chu yéu tir cc
hoat dong st dung nudc tai khu vuc WC va khu can tin. Nguén nudce thai chinh dén tur
hoat dong vé sinh c4 nhan tai hé thong WC, c6 chira nong do chat dinh dudng Nito cao.
Do d6, nudc thai dwa vé tram xu 1y tap trung cha yéu 13 nude tiéu co ndng do chat
dinh dudng cao. Diéu nay doi hoi hé thdng xur Iy nudc thai phai co kha ning thich tng
t6t va dam bao hiéu qua xtr Iy on dinh dé dap Gmg yéu cau vé chat lugng nudc dau ra
2.1.3. Ngi dung va phwong phap
Dé thyc hién can 1én ké hoach bao gém: xac dinh vi tri léy mau, bdo quan mau va ké
hoach phan tich cac thong s chit luong nudc thai.
+ Vi tri 1y mau: bé diéu hoa hé thong XLNT nha may Fujikura Automotive Viét
Nam, hé gom dau vao tram XLNT khu d6 thi FPT.
+ Thoi gian tién hanh liy mau: 27/02 - 5/03 ldy mau tai nha may Fujikura
Automotive Viét Nam, 4/3 —31/3 léy mau tai tram XLNT khu d6 thi FPT.
+ Mau sau khi léy duoc bdo quan va phan tich cac thong $6: pH, b6 kiém, TSS,
COD, N-NH4", T-N, T-P.
Xtr Iy s6 liéu va danh gia két qua.
Mot sb hinh anh 14y mau va phan tich thong s chat luvong nudc duge thé hién
tir hinh 2.1 dén 2.3.
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Hinh 2. 5: Léy mau tai Hinh 2. 6: L'éiy mau tai Hinh 2. 7: Phan tich tai
nha may Fujikura tram XLNT FPT phong thi nghiém
Trong qué trinh trién khai thyc hién, cic phuong phap dugc sir dung bao gom:
+ Léy mau dugc thuc hién theo TCVN 6663-1:2011
+ Béo quan mau theo TCVN 6663-3:2008
+ Phan tich cac thong sb chit lugng nude theo TCVN duogc liét ké tai bang 2.1.
Bang 2. 1: Cac phuong phap phan tich cac thong sb chat lugng nude thai

STT Chi tiéu Phwong phap Dung cu
May do pH Adwa AD12
1 |pH TCVN 6492:2011 ) .
May do pH, d6 am Takemura DM15
2 | bo kiém TCVN 6636-1:2000 | Cac dung cu tai phong thi nghiém
3 |TSS TCVN 6625:2000 | TB hat chan khong, TB sdy Heraeus T6
TB pha mau HACH CR200
4 | COD TCVN 6491:1999
May do quang HACH DR900
5 | N-NH4* TCVN 5988:1995 | Bép dién, bd chung cit
6 | Téng Nito TCVN 6638:2000 | Bo pha mau, Bo chung cit

7 | Tong Photpho | TCVN 6202:2008 | May do quang Jasco V-530

2.1.4. Két qua va nhin xét

Pic diém nudc thai ddu vao ciia nha may Fujikura va tram XLNT FPT thu thap
trong 9 dot khao sat tir ngay 27/02 dén 31/03/2025. Cac sb liéu chi tiét duoc thé hién tai
bang 2.2 va bang 2.3.
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Bang 2. 2: Dic diém nudc thai ciia nha may Fujikura Automotive Viét Nam

TT | Thong sd | Bot1 | Pot2 | Pot3 | Pot4 | Pot5 | Pot6 | Pot7 | Dot8 | Dot 9
1 pH 55 | 65 | 63 6,8 6,5 6,9 6,5 6,7 6,5
2 | Bokiém | 321 | 313 | 325 | 354 | 320 | 368 | 312 | 328 | 302
3 TSS 110 | 116 | 103 | 118 | 122 | 104 | 106 | 115 | 120
4 | COD | 220 | 202 | 198 | 328 | 336 | 268 | 293 | 286 | 254
5 TN 60,2 | 574 | 58,8 | 61,6 | 64,4 | 61,92 | 56,32 | 59,60 | 58,30
6 | N-NHs" | 56,4 | 54,6 | 53,8 | 53,2 | 56,02 | 55,73 | 50,69 | 53,64 | 52,47
7 TP 1,6 | 24 | 21 2,2 2,8 3,3 2,8 3,1 3,3

Nhan xét:

+ Gia tr1 pH dao dong trong khoang 5,5 - 6,9, vd1 trung binh khoang 6,43. Do
kiém dao dong tir 312 - 368 mg/L, trung binh khoang 338,5 mg/L. Nong do chét
ran lo limg (TSS) dao dong tir 103 - 122 mg/L, trung binh khoang 111,3 mg/L.

+ Nong do chat hitu co COD nam trong khoang 198 - 336 mg/L, véi trung binh
khoang 263,57 mg/L.

+ Nong do chit dinh dudng theo nito: Nong d6 Tong nito (TN) dao dong trong
khoang 56,32 - 64,4 mg/L, trung binh khoang 60,52 mg/L. Nong d6 Amoni (N-
NH4") dao dong tir 50,69 - 56,4 mg/L, trung binh khoang 54,02 mg/L.

+ Nong do chat dinh dudng theo photpho: Tong Photpho (TP) dao dong tir 1,6 -
3,3 mg/L, trung binh khoang 2,46 mg/L.

Bang 2. 3: Bic diém nudc thai ciia khu d6 thi FPT Pa Nang

TT | Thongsd | Pot1 | Pot2 | Pot3 | Pot4 | Pot5 | Pot6 | Pot7 | DPot8 | Dot9
1 pH 7 6,1 68 | 62 6 6,2 6,5 6,1 6,3
2 | Bokiém | 334 | 320 | 355 | 360 | 322 | 352 | 341 | 308 | 303
2 TSS 44 56 52 84 68 55 66 74 69
3 | COD 250 | 214 | 186 | 247 | 196 | 238 | 238 | 213 | 239
4 TN 123 | 98,1 | 953 | 1092 | 109,5| 93,8 | 115,7 | 112,6 | 107,2
5 | N-NH4+ | 108 | 86,86 | 84,06 | 98,28 | 98,55 | 84,42 | 104,13 | 98,9 | 99,4
6 TP 3,6 42 | 31 | 53 | 2,6 | 47 32 42 | 38
Nhan xét:

+ Gié tri pH dao dong trong khoang 6,0 - 7,0, voi trung binh khoang 6,26. Do
kiém dao dong tir 320 - 360 mg/L, trung binh khoang 341,67 mg/L. Nong do
chét rin lo ling (TSS) dao dong tir 44 - 84 mg/L, trung binh khoang 60,71 mg/L.
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+ Nong do chét hitu co (COD) nam trong khoang 186 - 250 mg/L, véi trung binh
khoang 224,14 mg/L.
+ Nong do chit dinh dudng theo nito: Nong do téng Nito (TN) dao dong trong
khoang 93,8 - 123 mg/L, trung binh khoang 106,49 mg/L. Nong d6 Amoni (N-
NH4") dao dong tir 84,06 - 108 mg/L, trung binh khoang 94,61 mg/L.
+ Nong do chét dinh dudng theo photpho: tong Photpho (TP) dao dong tir 2.6 -
5,3 mg/L, trung binh khoang 3,81 mg/L.
Vi két qua phan tich dic diém nudc thai cua 2 ngudn thai trén cho thay chat hitu co
(COD) va chat dinh dudng theo nito (TN, N-NH4*) 13 hai tac nhan 6 nhiém chinh. Trong
d6 ham luong nito c6 sy khac biét 16n & 2 ngudn thai.

Nong d¢ COD ctia 2 doi tirong

[ Fujikura [ FPT

340 336
320
310,5
300
o
o
280
g 268
&b X
g 260
S 250
240 F . 243
238
X
220 °
211 e
Jf 04,5
200
198
186

180 -

Hinh 2. 8: Nong d6 chat hitu co COD cuia 2 ngudn thai
Nong d6 COD trong nuéc thai tai Fujikura dao dong tir 198 mg/L dén 336 mg/L, véi
gia tri trung binh khoang 263 mg/L. Trong khi d0, tai FPT, ndong d6 COD dao dong trong
khoang 186 mg/L dén 250 mg/L, véi gia tri trung binh khoang 224 mg/L. So véi
Fujikura, néng d6 COD tai FPT c¢6 muc thap va 6n dinh hon. C6 thé thay, mic du
Fujikura va FPT 13 hai ngudn thai khic nhau, nong d6 COD van c6 su twong dong nhat
dinh, khi ca hai déu dao dong trong khoang 200 - 300 mg/L va khéng c6 su chénh 1éch

qua 16n.
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Nong do TN cua 2 do1 twong
M Fujikura B FPT
1400
1300
1200 F
1100 F
1000 F
e

90.0 93.8
80.0
700

64,4
60.0 61,

56,9
s00 L 53,8
Hinh 2. 9: Nong d6 TN cia 2 ngudn thai
Nong do N-NH, cua 2 doi twgng
M Fujikura [ FPT
1200
1100 F
1000
90,0
= 84,1
80.0
700
60.0 r 56,4
55,
9?53,8

500 -

Hinh 2. 10: Nong d6 NH4* ciia 2 ngudn thai
Nong d¢ tong nito (TN) trong nudc thai ciia hai ngudn cho thiy su khac biét rd rét.
Tai Fujikura, ndng d6 TN dao dong trong khoang 55 - 65 mg/L, véi gia tri trung binh
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khoang 60 mg/L. Trong khi d6, ndng do TN tai FPT cao hon dang ké, dao dong tir 90 -
120 mg/L, véi murc trung binh khoang 105 mg/L. Tuong ty ndong do NHa* trong nudc
thai cia Fujikura dao dong trong khoang 50 - 60 mg/L, v&i gia tri trung binh khoang 55
mg/L, trong khi ndong d6 NH4+* ctia FPT cao hon déng ké, dao dong tir 80 - 110 mg/L,
v6i trung binh khoang 95 mg/L. Nhu vay, nong d6 TN va NH.* trong nudc thai ctia FPT
cao gan gp do6i so voi Fujikura, phan anh sy khac biét rd rét gitta hai ngudn thai. Mic
du ¢4 hai loai nudce thai déu duge quan Iy nhu nude thai sinh hoat, nhung van ton tai su
bién dong dang ké tuy thudc vao timg ngudn, cé thé xut phat tir dic diém hoat dong

sdn xuat va quy trinh van hanh khac nhau tai moi co so.

Néng do TP cua 2 ddi firong
B Fujikura B FPT

6.0

5,3

4.0

3.0

mg/L

2.0 r

1.6

0.0 -

Hinh 2. 11: Nong do TP ctia 2 ngudn thai
Dit liéu do duogc cho thdy ndng dd TP trong nudc thai tai Fujikura dao dong tir 1,6
mg/L dén 3,3 mg/L, v6i gia tri trung binh khoang 2,6 mg/L. Trong khi d6, tai FPT, ndng
d6 TP dao dong trong khoang 2,6 mg/L dén 5,3 mg/L, véi gia tri trung binh khoang 4,5
mg/L. So véi Fujikura, ndng d6 TP tai FPT c6 xu hudng cao hon va bién dong manh
hon. Tuy nhién, nhin chung, ca hai khu vuc déu c6 ndong d6 TP khong qua cao va nam
trong mirc kiém soat. Do vdy, trong thuc nghiém, nong d6 TP c6 thé khong phai 1a yéu

t0 quan trong can xem Xxeét.
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Béang 2. 4: Ty 1€ C/N trong nudc thai

Gia tri Nha may Fujikura | Khu dé thi FPT | Ly thuyét (bang 1.2)
COD 263 224 430
TN 60 105 40
Ty 1€ C/N 4,38/1 2,13/1 10,75/1
Nhan xét Thap Rét thap Trung binh

Tir két qua trén, cho thay ham luong carbon hitu co trong nuéc thai khong di cao so
v6i lugng nito, dan dén ty 18 C/N thap hon so vai 1y thuyét. Khi ty 16 C/N thap, qua trinh
xtr 1y sinh hoc c6 thé gip kho khin do vi sinh vét thiéu ngudn carbon dé téng hop té bao
va thuc hién qué trinh khir nito hiéu qua. Do d6, can bo sung thém ngudn carbon (nhu
methanol, ethanol hodc acetate) dé diéu chinh ty 1¢ C/N, giap t6i wu hoa qua trinh xu ly
nudce thai.

2.1.5. Két lugn

Tir két qua phan tich dic diém nudc thai tir hai ngudn trén, c6 thé thy rang chét hitu
co (COD) va chét dinh dudng, dic biét 1a nito (TN, N-NHa4*), 12 hai nguyén nhan chinh
gy 6 nhiém. Mic du déu dugc quan 1y nhu nuée thai sinh hoat nhung Fujikura va FPT
van 1a hai ngudn thai c6 dic diém khac nhau. Trong dé, ndng d6 COD ctia 2 ngudn van
c6 su tuong dong nhat dinh, dao dong trong khoang 200 - 300 mg/L va khong co su
chénh léch dang ké. Tuy nhién, d6i v6i cac chat dinh dudng, dic biét 1a nito, sy khac
biét gitta hai ngudn thai thé hién rd rét. Nong d6 TN va NH4* trong nude thai cua FPT
cao gan gap ddi so v6i Fujikura, phan anh sy bién dong 16n trong thanh phan nudc thai
giira hai ngudn.

Nong d6 cac thong s nay déu duy tri & mirc cao, dic biét 1a ham luong nito (TN =
55-120 mg/L). Diéu nay cho thiy nudc thai tir hai ngudn c6 kha ning tac dong tiéu cuc
dén moi truong néu khong duoc xtr Iy hiéu qua. Do d6, dé lya chon quy trinh xtr Iy va
ché d6 van hanh phu hop can tap trung vao xir 1y chat dinh dudng nito nham dam bao
chat lugng nudc thai dau ra dat tiéu chuan moi truong.

Véi sy dao dong dang ké ctia ndng d6 chit hitu co ( COD 200 - 310 mg/L) va chat
dinh dudng theo N (TN 55-120 mg/L) nén viéc nghién ctru thuc nghiém 1a can thiét dé
danh gia kha ning xtr Iy chat dinh dudng (N) cao bang phuong phép sinh hoa hiéu khi
gian doan, déng thoi xé&c dinh céc thong s6 van hanh phu hop nham dam bao chat lugong

nudc thai sau x1r 1y dat ti€u chuan moi truong.
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2.2. Thuc nghiém danh gia kha ning xir 1y nwéc thai chira ham lwong chét dinh
dudng (N) cao bang phwong phap sinh héa hiéu khi gian doan.

2.2.1. Muc dich

Tir ddc diém nudce thai khao sat tién hanh thuc nghiém mé phong qua trinh xtr Iy bang
bé SBR. Qua d6 danh gia kha ning xir Iy xir 1y nito va xac dinh cac thong sé van hanh
bé SBR trong nudc thai sinh hoat phat sinh tir co s¢ thuong mai dich vu.

2.2.2. Ngi dung
2.2.2.1. Chudn bi, hiéu chinh mo hinh thwc nghiém
Chuan bi va hiéu chinh mé hinh thyc nghiém tai phong thi nghiém gom:
+ BEé phan tmg c6 dung tich 42L
+ Hé thong cip khi gdm thiét bi cAp khi va dia khi dé cép cho qua trinh vén hanh.
+ Céc dau do diéu kién moi truong dé gidm sat su thay doi diéu kién moi truong.

Nguyén 1y hoat dong: m6 hinh hoat dong theo nguyén 1y bé sinh hoa hiéu khi hoat
dong theo mé SBR; nude thai dugc bom vao bé phan tmg (giai doan lam day), sau dé
suc khi theo thoi gian cai dit (giai doan phan ung), khi két thiic thoi gian phan tng thi
ngimg cap khi va thuc hién qua trinh ling (giai doan ling) va xa nudc sau xir 1y, giai
doan ngung s& phu thudc vao ngudi van hanh (c6 thé khéng c6 giai doan ngung.

Khi tién hanh nghién ctru can phai giam sat cac diéu kién moi trudng cta qua trinh
nén bén trén mdi bé c6 thiét 1ap 3 dau do cac thong sd méi truong pH, DO, ORP va két
qua duogc hién thi lién tuc qua tu dién va dugc luu trir trong may tinh véi diéu kién tao
lién két thong tin tir ti dién voi may tinh.

Chi tiét m6 hinh thuc nghiém trén ban v& thiét ké va hinh anh trén thuc té duoc trinh
bay trong hinh 2.12 va 2.13.

I g 3

_____________ 4 e (1) May tinh diéu khién ~ (6) Ong xa nwoc sach

E‘ : 2 H! (2) Td dién (7) Ong xa can
- Iy_ / + (3) May khuay (8) Van xa ty dong
Lil] e ] (4) PAu do pH, DO, ORP  (8) Binh hoa chét

Q) (5) Da bot (10) Bom cép khi
7 I
7 6

Hinh 2. 12: So d6 mé hinh thyc nghiém
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Hinh 2. 13: Hinh anh thuc té mé hinh thuc nghiém tai phong thi nghiém
2.2.2.2. Chudn bj biin hoat tinh cho qud trinh nitrat héa va khir nitrat
Bun hoat tinh duoc léy tir hé théng XLNT tram xtr Iy nuéce thai khu do thi FPT.

Tién hanh loc bun loai bo cac tap chat va rira bun bang dung dich nudc sinh hoa.

Van hanh bé phan tng vdi lugng bun trong bé chiém 10% (SV30 = 10%).
Duy tri pH khoang (7,0-8,5) bang cach bo sung dung dich Na,CO3 1N/ NaOH 0,1N.

e

&
-

Hinh 2. 16: V¢ sinh mo hinh Hinh 2. 17: Loc bun hoat tinh
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2.2.2.3. Quy trinh vdn hanh moé hinh
a. Van hanh moé hinh voi qua trinh nitrat hoa
Budc 1: Vao cai dit cai thoi gian pha oxic va doi tén file
+ Tén file ( mé - ngay)
+ Thoi gian van hanh HRT

& Mot xilinude Bdi - ®
Bing i khén B S6  CHA G thide
i né g
oM oMY - Min Max Min Max
Baud Rate 9600 i 7.4 | Fe | oot . a0
= F L
Databits B T e 1 [phit] [ L T e 1 [phit]
= | JF - —— - =
Pariy i - [ e = - p—
Stoptits 1 il - o 40 L] e :Q.l'l
Fowr comtral S 3 00 (mal) m | laa | 0 [mg/i] on | e
Thing tin:  Ush Seria Purt Hght bt i S i o | T r—r——— e
Trgng thid w- == o - Max
- :r.o 40 B o e
(=
bus 1 adkdness 14 ]| F—— B T 0 2 [phat] ]
sy bus 1 address 17 r 1 r
' ~ | 1 ling [phit) o0 T thng (phist] 0
usn1 bus 1 addness 15 P—— [ T i i [t ] 1
uspe [bus 1 address 13 Tl 1 ¥k dui bt
] s 5 B wibe T EA Lot a5 B i e
p— i g i ] - I T i g =8 buf gidy) :u
T File  sang 1-04- 2k i e Tankzab
Emmemmmm-d
Thifl gl do | phit) | 10000 Thifi gian do | phit) | 10000

Chinh thoi gian va tén file xong bam: Cap nhat > Két ndi > Cap nhap
Budc 2: Vio bang diéu khién

+ BatONbé 1

+ Bat khudy

+ Bat suc khi

& Dot ¥ s e - x

Biog diu e B dD Gl G thiu
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Budce 3: Nap nudc khur Clo
+ Hdn hop nudce va bun: 20L
Budc 4: Bat auto = chuyén ché d6 do tu dong
+ Nap nudc thai (Tinh toan ndng d6 trude khi nap)
+ Cap kiém (Na2CO3 IN/NaOH 0,1N), duy tri pH & mirc 7-8
Budc 5: Lay mau theo thoi gian
+ Suc khi déu 5 phat, ldy mau nuéc du vao
+ Ly mau theo gio cho dén khi két thuc qua trinh
+ Tién hanh phan tich mau > Két qua phén tich
Budc 6: Theo doi do nhanh pH mo6 hinh
+ Khi pH bat d4u tang lai tién hanh test nhanh N-NH4+,
+ Khi N-NH4* hét tién hanh Lay mau bun do SV30
Budc 7: Két thuc qua trinh
+ BAm OFF,
+ Dé lang 1h phit rat 1,5L nude dé chuyén sang qué trinh khr nitrat

& Piot v ¥ nosc this = x

Bing it khifn  BMU G0 MOt GHA thidu

(r

b. Van hanh mé hinh voi qua trinh khiw nitrat

Budc 1: Lap dau quan tric DO
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Budc 2: Vao bang diéu khién
+ Tién hanh bAm ON,
+ Batkhudy ¢ bé 1
+ Diéu chinh téc d6 khuat 300 vong/phut

ok Sy~ St At e oS Rt 1

4 D-lm uhmlN

Bing didu khifn  Biu g0 CAIAt  GIH thidu

Budc 3: Vo cai dit cai thoi gian pha anoxic va doi tén file
+ Tén file ( mé - ngay)
+ Thoi gian van hanh HRT: T Oxic : Op = T Anoxic : HRT
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Bing diu khifn B g0 CAIAIL  Gidi thidu

BE1 Bd 2
oM coM3 v Min Max Min Max
. - ‘ ! !
sniiate [ 5 oH [7.4 [-' 7.6 [ oH 10 | | |
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' o Lo | o ‘ o 0 L e |
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Budc 4: Nap bo sung cabon (Tinh todn ndng do trudce khi nap)
Budc 5: Theo dbi sy thay d6i ciia DO trong nuéc
+ Nong d6 DO trong nudc s& giam dan
+ DO0<0,5mg/L - qua trinh khir bat dau dién ra
Budc 6: Bat auto = chuyén ché do do tw dong
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Budc 7: LAy mau theo thoi gian
+ Sau khi bat auto tién hanh 1dy mau nuéc dau vao
+ LAy mAu theo gio cho dén khi két thuc qua trinh
+ Tién hanh phan tich miu = Két qua phan tich
Budc 8: Theo déi do nhanh pH mo hinh
+ khi pH bét dau giam tién hanh test nhanh N-NO5-
+ Khi N-NO;- hét tién hanh bAm ON va suc khi & bé 2, 1dy mau do MLSS;
MLVSS; Liy mau nuéc dau ra.
Budc 9: Két thuc qua trinh khir nitrat
+ Tién hanh bam OFF & bé 1, tit suc & bé 2
+ Tat suc, dé lang 60 phat ( Thay bun noi khong lang suc khi & bé 2 tir 510
phut sau d6 tit ling lai)

+ Vé sinh dién cuc khi nap mé dém dé dién & trong coc nudc bén canh m6 hinh
Iwu ¥ théo lap va vé sinh dién cuc nhe nhang ding nudc va gidy mém.

2.2.2.4. Van hanh qua trinh nitrat hoa va khw nitrat voi nong do amoni ddu vao
50mg/L (thwc nghiém 1)
- Thyc nghiém tién hanh véi bé phan tng c6 dung tich 42 L.
- Bun hoat tinh cho vao bé véi luong bun trong bé chiém 10% (SV30 = 10%).
Quad trinh nitrat héa (pha oxic)
- Nap véo nudc thai v6i thanh phan va nong do:
+ Nudc thai tr nha may Fujikura
+ DPuong cat 40000mg/L
+ NH4CL 40000mg/L

Béng 2. 5: Tinh toan nong d nudc thai nap vao mé hinh pha oxic - thuc nghiém 1

Pon vi | Nuéc thai Fujikura | Puong cat | NH,CI I;gg PV ubc tinh
COD | mg/L 300 20000 | 0 | 610,07 | 292,50
N-NHs* | mg/L 5 0 | 40000 | 10992 | 52,70
v | L 19 05 | 0,028 19,178
Pl 20000 150 28 20178

Tuy vao, ndng d6 ctia nude thai dé diéu chinh luong nap cho hop 1y.
Sao cho, n@)ng do dau vao ctia md hinh ¢6:

+ COD trong khoang 200-310 mg/L

+ N-NH4" trong khoang 50-55 mg/L
- Duy tri pH trong (7,0+8,5) bang cach bd sung dung dich Na,CO; IN.
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- Quan tric sy thay doi: cac diéu kién méi truong: pH; su chuyén hoa chét hiru co
(COD) va sy chuyén ho4 chat dinh dudng (N-NH4").

- Phan tich cac thong sb chat lugng nudc: do kiém, COD, N-NH4*, N-NOs", néng
do bun sau moi mé
- Xir Iy s6 liéu va danh gia két qua.

Quad trinh khir nitrat (pha anoxic)

Nudc thai cho viéc van hanh thich nghi qua trinh khir nitrat dugc tao ra bang cach
thuc hién qué trinh nitrat hoa.

Qua trinh nitrat héa dd duoc thuc hién trudc mdi thuc nghiém khtr. Khi pH ngimg
giam, tién hanh do nhanh nong d N-NH4* trong bé phan tng dé xac dinh thoi diém két
thiic qua trinh nitrat hoa. Sau qua trinh nitrat h6a, mau nuéc s& chuyén sang qué trinh
khtr nitrat. Dua DO trong bé phan tmg vé muc 0,2 = 0,3 mg/l dam bao diéu kién thiéu
khi cho qué trinh khtr.

- Nap vao nuéc thai véi thanh phan va ndng do:

+ Nudc thai tr nha may Fujikura
+ Duong cat 40000mg/L

Bang 2. 6: Tinh toan ndng d6 nude thai nap vao mo hinh pha anoxic - thuc nghiém 1

Nudc thai Anoxic
Don vi Fujikura Duong cat DV udc tinh
COD mg/L 300 40000 277,5
N-NH4" mg/L 52 0 1,3
V nap L 1 0,27 1,27
j ml 1000 270 1270

Tuy vao, ndng d6 cta nude thai dé diéu chinh luong nap cho hop 1y.
Sao cho, néng dd dau vao ciia mo hinh co:
+ COD trong khoang 250-300 mg/L
- Duy tri DO vé mirc 0,2 = 0,3 mg/l
- Quan trac sy thay doi: cac diéu kién moi truong: pH; su chuyén hoa chét hiru co
(COD) va su chuyén hoa chit dinh dudng (NOs).
- Phan tich céc théng sd chit luong nudce: d6 kiém, COD, N-NO;-, ndng d6 bun sau
mdi mé SBR.
- Xir Iy s6 liéu va danh gia két qua.
2.2.2.5. Vin hanh qud trinh nitrat héa va khir nitrat véi nong dé amoni dau vao
75mg/L (thuc nghiém 2)
- Thyc nghiém tién hanh v&i bé phan tmg c6 dung tich 42 L.
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- Bun hoat tinh cho vao bé v6i luong bun trong bé chiém 10% (SV30 = 10%).

Qua trinh nitrat hoa (pha oxic)

- Nap vao nudc thai véi thanh phan va nong do:

+ Nude thai tir nha may Fujikura

+ Duong cat 40000mg/L
+ NH4CL 40000mg/L

Bang 2. 7: Tinh toan nong do nudc thai nap vao mé hinh pha oxic - thuc nghiém 2

Nudc thai oxic
Pon vi | Nuéc thai Fujikura | Puong cat | NH.CI ILISE PV uéc tinh
COD | mg/L 300 40000 0 | 60934 | 29250
N-NH;" | mg/L 5 0 40000 | 157,70 | 75,70
Vo | L 19 015 | 0,051 19.201
D 20000 150 51 20201

Tuy vao, ndng do ctia nude thai dé diéu chinh lwong nap cho hop 1y.
Sao cho, ndong d6 dau vao ctia md hinh co:

+ COD trong khoang 200-310 mg/L

+ N-NH4" trong khoang 73-77 mg/L

- Duy tri pH trong (7,0-+8,5) bang cach bd sung dung dich NaOH 0,1N.

- Quan trac sy thay doi: cac diéu kién moi truong: pH; su chuyén hoa chét hiru co
(COD) va sy chuyén ho4 chat dinh dudng (N-NH.").

- Phén tich cac thong sé cht lugng nude: d6 kiém, COD, N-NH,*, N-NOs-, nong
do bun sau mdi mé
- Xir Iy s6 liéu va danh gia két qua.

Quad trinh khir nitrat (pha anoxic)

Nudc thai cho viée van hanh thich nghi qué trinh khir nitrat dugc tao ra béng cach
thuc hién qué trinh nitrat hoa.

Qua trinh nitrat hoa d duoc thuc hién trudc mdi thuc nghiém khtr. Khi pH nging
giam, tién hanh do nhanh ndng d6 N-NH,4" trong bé phan tmg dé xac dinh thoi diém két
thuc qué trinh nitrat hoa. Sau qua trinh nitrat hoa, mau nudc s& chuyén sang qua trinh
khtr nitrat. Bua DO trong bé phan ung vé mirc 0,2 + 0,3 mg/l ddm bao diéu kién thiéu
khi cho qua trinh khir.

- Nap vao nudc thai véi thanh phan va ndng do:

+ Nudc thai tr nha may Fujikura
+ Duong cat 40000mg/L

Sinh vién thyc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 32



Qé ’tdi.' Panh gigi dac diém nuée thai sinh hoat phat sinh tir cac hoat dong thuong mai, d_ic~h vy - Ung dung
thiet ké so bg hé thong xir ly nudc thai sinh hoat cho Truong dai hoc Bach khoa —Pai hoc Pa Nang

Bang 2. 8: Tinh toan ndng d6 nude thai nap vao mé hinh pha anoxic - thuc nghiém 2

Nudce thai Anoxic
Pon vi Fujikura Puong cat DbV udc tinh
COD mg/L 300 40000 3275
N-NH4" mg/L 52 0 1,3
V nap L 1 0,32 1,32
i ml 1000 320 1320

Tuy vao, nong d6 cua nudc thai dé diéu chinh lugng nap cho hop 1y.
Sao cho, néng do dau vao ciia md hinh co:
+ COD trong khoang 300-350 mg/L
- Duy tri DO vé mirc 0,2 + 0,3 mg/1
- Quan tric sy thay doi: cac diéu kién méi truong: pH; su chuyén hoa chét hiru co
(COD) va sy chuyén ho4 chat dinh dudng (NO3").
- Phén tich cac thong sb chat lugng nudce: do kiém, COD, N-NO3", néng do bun sau
mdi mé SBR.
- Xir Iy s6 liéu va danh gia két qua.
2.2.2.6. Van hanh qud trinh nitrat héa va khir nitrat véi nong dé amoni dau vao
100mg/L (thuc nghiém 3)
- Thyc nghiém tién hanh véi bé phan ung c¢6 dung tich 42 L.
- Bun hoat tinh cho vao bé véi luong bun trong bé chiém 10% (SV30 = 10%).
Qua trinh nitrat hoa (pha oxic)
- Nap vao nuéc thai véi thanh phan va ndng do:
+ Nudc thai tr nha may Fujikura
+ Duong cat 40000mg/L
+ NH4CL 40000mg/L

Béng 2. 9: Tinh toan nong d nudc thai nap vao mé hinh pha oxic - thyc nghiém 3

Nudc thai oxic
Pon vi | Nudce thai Fujikura | Puong cat | NH4Cl Eg; DV udc tinh
COD | mg/L 300 40000 0 609,34 292,50
N-NH4" | mg/L 52 0 40000 | 209,51 100,7
V na L 19 0,15 0,076 19,226
P ml 20000 150 76 20226

Tuy vao, ndng d6 cia nude thai dé diéu chinh luong nap cho hop 1y.
Sao cho, néng dd dau vao ciia mé hinh co:
+ COD trong khoang 200-310 mg/L
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+ N-NH4" trong khoang 98-102 mg/L

- Duy tri pH trong (7,0-+8,5) bang cach bd sung dung dich NaOH 0,1N.

- Quan trac sy thay doi: cac diéu kién moi truong: pH; su chuyén hoa chét hiru co
(COD) va su chuyén hoa chét dinh dudng (N-NH4").

- Phan tich cac thong sb chat luong nudc: do kiém, COD, N-NH4*, N-NOs, néng
do bun sau mdi mé
- Xir Iy s6 liéu va danh gia két qua.

Quad trinh khir nitrat (pha anoxic)

Nudc thai cho viée van hanh thich nghi qué trinh khir nitrat dugc tao ra béng cach
thuc hién qué trinh nitrat hoa.

Qua trinh nitrat hoa d duoc thuc hién trudc mdi thuc nghiém khtr. Khi pH nging
giam, tién hanh do nhanh ndéng d6 N-NH,4" trong bé phan tmg dé xac dinh thoi diém két
thiic qua trinh nitrat hoa. Sau qua trinh nitrat hda, mau nudc s& chuyén sang qua trinh
khtr nitrat. Bua DO trong bé phan ung vé mirc 0,2 + 0,3 mg/l dam bao diéu kién thiéu
khi cho qua trinh khir.

- Nap vao nuéc thai véi thanh phan va ndng do:

+ Nudc thai tr nha may Fujikura
+ Duong cat 40000mg/L

Béng 2. 10: Tinh toan nng d6 nude thai nap vao mé hinh pha anoxic - thue nghiém 3

Nudc thai Anoxic
Don vi Fujikura Duong cat DV udc tinh
COD mg/L 300 40000 427,5
N-NH4* mg/L 52 0 1,3
V nap L 1 0,42 1,42
j ml 1000 420 1420

Tuy vao, nong d6 clia nude thai dé diéu chinh luong nap cho hop 1y.
Sao cho, ndong d6 dau vao ctia md hinh co:
+ + COD trong khoang 400-450 mg/L
- Duy tri DO vé mirc 0,2 = 0,3 mg/l
- Quan tric sy thay doi: cac diéu kién méi truong: pH; su chuyén hoa chét hiru co
(COD) va sy chuyén ho4 chat dinh dudng (NO3").
- Phan tich céc thong sb chat lugng nudc: do kiém, COD, NOs", néng do bun sau
mdi mé SBR.

- Xtr 1y s6 lidu va danh gia két qua.
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2.2.3. Phwong phap

Trong qua trinh tién hanh thuc nghiém, phai thyc hién cac thao tac trich mau, bao
quan mau va phan tich cac thong s bun va chit luong nudc.

Cac thao tac trich mau va bao quan mau duoc thuc hién theo TCVN 6663-1:2011 va
TCVN 6663-3:2008. Cac thong sb chat luong nudc dugc phan tich theo TCVN duoc
trinh bay tai bang.

Bang 2. 11: Cac phuong phap phan tich chat luong nuée

STT | Chi tiéu Phwong phap Thiét bi sir dung
May do pH Adwa ADI12
1 |pH TCVN 6492:2011 May do pH, d6 am Takemura
DM15
2 | PO kiém TCVN 6636-1:2000 | Cac dung cu tai phong thi nghiém
TB hut chan khong
3 |TSS TCVN 6625:2000 .
TB say Heraeus T6
TB pha mau HACH DRB200
4 | COD TCVN 6491:1999
May do quang HACH DR900
5 | N-NH4* TCVN 5988:1995 Bép dién, bd chung cat
6 | N-NOs3- TCVN 6180:1996 May do quang Jasco V-530
, ) B6 phi mau,
7 | Tong Nito TCVN 6638:2000 . p .
B6 chung cat dam Kjeldahl
Tong May do quang Jasco V-530
8 TCVN 6202:2008
Photpho

2.2.4. Két qud thuc nghiém
2.2.4.1. Két qua thue nghiém 1 (TNI)
a. Qua trinh nitrat hoa
Két qua do dac céc thong s6 d6 kiém, luong kiém cép duoc trinh bay ¢ bang 2.12;
két qua phan tich chat lugng nudc thai trude va sau xtr Iy dugc trinh bay ¢ bang 2.13.
Bang 2. 12: P6 kiém (TN1)

Kiém Mé 1 Mé 2 Mé 3 Mé 4 Mé 5 Mé 6 | Trung binh
Piu vao 393 397 402 392 408 392 397,33
Diu ra 203 212 206 203 215 201 206,67
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Bang 2. 13: Két qua phan tich chét luong nuéc thai trude va sau xir Iy (TN1)

Théng sb Ponvi | Mé1 | Mé2 | Mé3 | Mé4 | Mé5S | Mé 6 | Trung binh
COD | mg/L |249,0 | 237,0 | 259,0 | 287,0 | 263,0 | 245,0 256,7
Piuvao | N-NHs" | mg/L | 531 | 513 | 543 | 530 | 514 | 53,6 52,8
N-NOs | mg/L | 1.1 | 1,0 | 20 | 23 0,2 1,2 1,3
COD | mg/L | 21,0 | 18,0 | 21,0 | 26,0 | 240 | 280 23,0
Paura |[N-NHs | mg/L | 23 | 29 | 23 2,8 12 2,1 2.3
N-NOs™ | mg/L | 44,1 | 42,1 | 44,1 | 439 | 445 | 451 44,0
Luong kiém cap ml 150 | 150 | 150 | 150 150 150 150
Két qua cho thay:

Véi do kiem:

+

Thoi diém bat dau d6 kiém thay doi 1an luot trong khoang tir 392408 mg
CaCOs/L (TB 397,3 mg CaCO3/L).

Sau 4,5h suc khi, d6 kiém & cac mé déu giam, két thuc mdi mé d6 kiém nam
trong khoang tir 201215 mg CaCOs/L (TB 206,67 mg CaCOs/L).

Luong kiém cap: V&i dau vao nito amoni khoang 50mg/L lwong kiép cap cho
mdi mé 1a 150ml Na,COs IN.

Két qua phan tich chit luong nudc sau xtr Iy cho thay:

+

Thoi diém bat ddu COD thay d6i trong khoang tir 237 + 287 mg/L (TB 256,7
mg/L) va dau ra COD thay d6i tir 18 + 28 mg/l (TB 23 mg/L).

Thoi diém bat dau N - NH4* thay d6i trong khoang tir 51,3 + 54,3 mg/L (TB
52,8 mg/L) va dau ra N - NH4* thay doi tir 1,2 + 2,9 mg/l (TB 2,3 mg/L).
Thoi diém bat dau N-NOjs- thay do6i trong khoang tir 0,2 + 2,3 mg/L (TB 256,7
mg/L) va ddu ra N-NOs- thay d6i tir 42,1 + 45,1 mg/l (TB 44 mg/L).
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mg/L Su suy giam NH,* theo thoi gian

60

50 F
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30
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10 | CotB-QCVN 14:2025/BTNMT

2,26

0 0,5 1 15 2 2,5 3 3,5 4 4,5 5
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Quy chuén

Hinh 2. 18: Su suy gidm N - NH4" theo thoi gian (TN1)

Nong d6 chat hitu co theo N - NH4* theo gid giam dan déu trong thoi gian 4,5h van
hanh. Nong do N - NH4* dau vao khoang tir 54,3 = 51,4 mg/L (TB 52,79 mg/L) sau 2h
dau giam nhanh con 28,3+ 33,6 mg/L (TB 31,36 mg/L), va sau giam vé 1,17+2,91 mg/L
(TB 2,26 mg/L) sau 4,5h van hanh.

Theo C6t B QCVN 14:2025/BTNMT quy dinh, nong d6 N - NHs* < 8 mg/L. Nhu
vy vé6i thue nghiém nay thoi gian dé qua trinh nitrat hoa chuyén hoa dat QCVN 1a HRT
=4,25h.
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mag/L Sy suy gidm COD theo thoi gian
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Hinh 2. 19: Su suy giam COD theo thoi gian (TN1)
Toc d6 chuyén hoa CODtheo thai gian
mgCOD/h
140
B W
120 e 117,5
100 | X
#9018
80 | X
§ 709
X
60 |
56,3 *
! # 51,9
40 }
20 |
0 1 1 T T 1
0,0 1,0 2,0 3,0 4,0 5,0
eMé1 AM&2 o#ME3 xMé4 —=Mé&5 +Mé6 eTrungbinh gio

Hinh 2. 20: Tc d6 chuyén héa COD theo thoi gian (TN1)
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Nong d6 chét hitu co theo COD theo gi¢ giam nhanh trong 3h déu, sau d6 tc do
giam cham dan. Nong ¢6 COD déau vao khoang tir 237 + 287 mg/L (TB 256,7 mg/L)
sau 120 phat dau giam nhanh con 53+88 mg/L (TB 73,17 mg/L), sau d6 giam chan
dan vé 18+28 mg/L (TB 23mg/) sau 4,5h van hanh.

Trong 1 gid dau van hanh, Téc d6 phan hay chuyén héa COD theo thoi gian dat gia
tri cao nhat 1a 122 + 111 mgCOD/h (TB 117,5 mgCOD/h), sau 3h van hanh tdc do
chuyén hoéa COD dat 64 = 79,3 mgCOD/h (TB 70,9 mgCOD/h) va dat 48,2 ~ 58
mgCOD/h (TB 51,9 mgCOD/h) sau 4,5h van hanh.

Toc do chuyén hoa N-NO, theo thai gian

mgN-NO,/h
12
10 } ?
" ° $ 9,48
8 °
6 I ¢ 6,02
o
4
$ 300
2
0 T T T T 1
0,0 1,0 2,0 3,0 4,0 5,0
eMé1 AME2 o+ME3 xM&4 ~MES5 +ME&6 e Trungbinh gio

Hinh 2. 21: Téc @ chuyén héa N-NOs™ theo thoi gian (TN1)

Trong 1 gid dau van hanh, tbc d6 phan hay chuyén hoa N-NOs- theo thoi gian 1a
tuong dbi thap 2,3 + 4,7 mg N-NOs~ /h (TB 117,5 mgN-NOs- /h), sau 2h tdc d6 chuyén
hoa co ting 1én dat 4,6 + 7,9 mg N-NOs/h (TB 6,02 mg N-NOs /h) va tir 2h dén 4,5h
van hanh toc do chuyén hoa da ting 1én twong ddi on dinh trung binh dat tir 8,46 + 9,48
mgN-NOs- /h . Ké thuc qua trinh van hanh tdc d6 chuyén héa dat 9,1 + 9,8 mg N-NOs-
/h (TB 9,48 mg N-NOs" /h).
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Do kiem va luong kiem giam/N chuyén hda
mgCaCOg/L mgCaCO4/mgN giam
450 4 39
A_3ED A 384 s

5 5

1 3.7

41 36
3,5
34
3,3
3,2
3.1
3,0

Meé 1 Mé 6 Trung binh
Mé

400
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m DAu vao Piura A Lwongkiém giam/N chuyén hoa

Hinh 2. 22: B¢ kiém va lugng kiém giam/luong N chuyén hoa (TN1)

Luong kiém tiéu thy: Khi xem xét luong kiém tiéu thu trong qué trinh nitrat hoa,
luong kiém tiéu thu cho qua trinh chuyén héa amoni trong qua trinh nitrat hoa & cac mé
dat 3,71 = 3,84 mgCaCO3/mg N (TB 3,77 mgCaCOs/mg N).

b. Qua trinh khuw nitrat

Bang 2. 14: D6 kiém va luong kiém tiang (TN1)

Po6 Kiém Mél| Mé2 | Mé3 | Mé4 | Mé5 | Mé6 | Trung binh
Dau vao 212 | 217 | 211 | 208 | 221 | 205 21233
Dau ra 313 | 318 | 321 | 313 | 333 | 317 319,17
Luong kiem tang/N | o7 | 5 63 | 280 | 274 | 2.82 | 2.89 2,76
chuyén hoéa

Do kiem va lugng kieém tang/N chuyén hda

mgCaCOa/L mgCaCOa/mgN giam
350 4 30
@ 2,89 41 29

300 | :
® 2,30 o 52 ® 27a 28
250 | ® 2,74 78,
® 267 ’
200 | 1 2%
41 25
150 | 1 24
100 | 1 23
4 22
50 | 1 21
0 . 2,0

Mé 6 Trung binh
* * T > Mé
mBDau vao Daura  @Lwongkiém tdng/N chuyén hoa
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Hinh 2. 23: D6 kiém va luong kiém tang/luong N chuyén héa (TN1)
Két qua cho thiy:
Véi do kiem:

+ Thoi diém bat dau do kiém thay doi lan luot trong khoang tir 205+221 mg
CaCOs/L (TB 212,33 mg CaCOs/L). Sau 3h khir, d6 kiém & cac mé déu ting
lan luot nam trong khoang tr 313+333 mg CaCOs/L (TB 319,17 mg
CaCOgs/L).

+ Luong kiém ting: Khi xem xét luong kiém ting trong qua trinh kht nitrat &
cac mé dat 2,63 +~ 2,89 mgCaCOsz/mg N (TB 2,76 mgCaCOs3/mg N).

mg/L Su suy giam COD theo thoi gian khi

350
300
250
200 |

150

100

CotB - QCVN 14:2025/BTNMT
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0
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——Mé 1 —h—Mé2 Mé 3 —k—Mé 4 Mé 5 Mé 6 —e— Trung binh Quy chuén

Hinh 2. 24: Su suy gidm COD theo thoi gian khir (TN1)

Nong d6 chét hitu co theo COD theo gid giam nhanh trong 2h dau, sau d6 téc do giam
chdm dan. Nong d6 COD dau vao khoang tir 283 + 302 mg/L (TB 292,3 mg/L) sau 2h
dau giam nhanh con 54+74 mg/L (62,5 mg/L), sau d6 giam chan dan vé 21+38 mg/L
(TB 27,2 mg/L) sau 2,5h kh.

Theo C6t B QCVN 14:2025/BTNMT quy dinh, néng d6 COD < 60 mg/L. Nhu vay
v6i thuc nghiém nay thoi gian dé qua trinh nitrat hoa chuyén héa dat QCVN 1a HRT =
2,5h.
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Su suy giam N-NO;" theo thoi gian khi

mg/L
50
a5 b
40
35
30
25
Co6tB - QCVN 14:2025/BTNMT
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15 |
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5T ) 4,31
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-
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Hinh 2. 25: Su suy gidm N-NOs- theo thoi gian khir (TN1)
mgN-NO;/h Toc do khir N-NO5" theo thai gian
25 ¢
X
20 |
8 1911
15 é 15,20
8 12,91
10
5 =
o | | | |
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Hinh 2. 26: Tc d6 khir N-NOj3- theo thoi gian (TN1)
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Nong d6 chit hitu co theo N-NOj3- theo gi¢ giam giam nhanh trong 2h dau, sau d6 toc
d6 giam cham dan. Nong d6 N-NO;- dau vao khoang tir 41,56 ~ 44,31 mg/L (TB 43,03
mg/L) sau 2h dau giam nhanh con 10,53 + 14,13 mg/L (TB 12,63 mg/L), sau d6 giam
chan dan vé 3,12+5,62 (TB 4,31 mg/L) sau 3h khtr.

Tdc d6 khir nitrat dat cao nhat trong 1h dau tién dat 17,5 + 20,9 mg N-NOs™/h (TB
19,1 mgN-NOs- /h). Két thiic qua trinh khtru toe d6 khir dat 12,6 + 13,1 mg N-NOs~ /h
(TB 12,9 mgN-NOs- /h).

Theo Cot B QCVN 14:2025/BTNMT quy dinh, nong d6 N-NOs- < 20 mg/L. Nhu
vay v6i thue nghiém nay thoi gian dé qua trinh nitrat hoa chuyén hoa dat QCVN 1a HRT
=1,75h.

2.2.4.2. Két qua thue nghiém 2 (TN2)

a. Qua trinh nitrat hoa

Két qua do dac cac thong sb do kiém, luvong kiém cdp dugce trinh bay & bang 2.15;

két qua phén tich chat luong nudc thai trude va sau xu Iy duoc trinh bay & bang 2.16.

Bang 2. 15: D6 kiém (TN2)

Kiém Mé 1 Mé 2 Mé 3 Mé 4 Mé 5 Mé 6 | Trung binh
Diu vao 498 482 479 495 477 480 485,17
Diu ra 222 212 201 214 200 207 209,33
Bang 2. 16: Két qua phan tich chét luong nude thai trude va sau xir Iy (TN2)
Théng sb Ponvi | Mé1 | Mé2 | Mé3 | Mé4 | Mé5 | Mé 6 | Trung binh
COD mg/L | 267 | 254 | 283 | 292 | 280 | 281 276,17
Pauvao | N-NHs" | mg/L | 758 | 74,8 | 75,25 | 77,83 | 76,44 | 74,3 75,74
N-NOs” | mg/L | 1,09 | 093 | 1,45 | 0,68 | 054 | 1,37 1,01
COD mg/L 18 16 17 15 18 17 16,83
Piura | N-NHs" | mg/L | 254 | 1,97 | 1,97 | 2,82 | 1,86 | 1,81 2,16
N-NOs;™ | mg/L | 65,18 | 66,06 | 65,06 | 66,06 | 67,15 | 66,86 66,06
Lwong kiém cap
NaOH 0,1N ml 150 | 350 | 350 | 350 | 350 | 350 350
Két qua cho thiy:

Véi d6 kiém:
+ Thoi diém bat ddu do kiém thay d6i lan luot trong khoang tir 477+498 mg
CaCOs/L (TB 485,2 mg CaCOs/L).
+ Sau 7h suc khi, dd kiém & cac mé déu giam lan luot nam trong khoang tu
200222 mg CaCOs/L (TB 209,3 mg CaCOs/L).
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+ Luong kiém cép: V6i dau vao nito amoni khoang 75 mg/L luong kiép cip cho
mdi mé 1a 350ml NaOH 0, IN.
Két qua phan tich chat lugng nudc sau xtr Iy cho thay:
+ Thoi diém bit ddu COD thay dbi trong khoang tir 254+ 292 mg/L (TB 276,2
mg/L) va dau ra COD thay ddi tir 15 + 18 mg/I (TB 16,8 mg/L).
+ Thoi diém bit du N - NH4* thay ddi trong khoang tir 77,8 + 74,3 mg/L (TB
75,74 mg/L) va dau ra N - NH4* thay dbi tir 2,82 + 1,81 mg/I (TB 2,16 mg/L).
+ Thoi diém bat ddu N-NO;- thay doi trong khoang tir 0,54 + 1,45 mg/L (TB
1,01 mg/L) va dau ra N-NOs" thay d6i tir 65,1 + 67,15 mg/l (TB 66,1 mg/L).
mg/L Su suy giam NH,* theo thai gian
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Hinh 2. 27: Su suy gidm N-NH4" theo thoi gian (TN2)

Nong d6 chat hiru co theo N-NH4* theo gid giam dan déu trong thoi gian 7h van
hanh. Nong d6 N-NH.4* dau vao khoang tir 77,8 + 74,3 mg/L (TB 75,74 mg/L) sau 3h
van hanh néng dd giam di mot nira so vdi ban dau va con 35,8 + 38,5 mg/L (TB 37,12
mg/L), va két thuc mé ndng d6 con 1,81+ 2,82 mg/L (TB 2,16 mg/L) sau 7h van hanh.

Theo Cot B QCVN 14:2025/BTNMT quy dinh, néng do N-NH4" < 8 mg/L. Nhu vay
thie nghiém nay thoi gian dé qu4 trinh nitrat hoa chuyén hoa dat QCVN 1a HRT = 6h.
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mg/L Su suy giam COD theo thoi gian
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Hinh 2. 28: Su suy giam COD theo thoi gian (TN2)

Toc do chuy&n hda CODtheo thdi gian
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Hinh 2. 29: Téc d6 chuyén hoa COD theo thoi gian (TN2)

Sinh vién thyc hién: Nguyén Ngoc Han GVHD: TS.Nguyén Duong Quang Chanh 45



Dé tai: Panh gid ddc diém nudc thai sinh hoat phat sinh tir cdc hoat dong thwong mai, dich vu - Ung dung
thiét ké so bg hé thong xir Iy nuede thi sinh hoat cho Truong dai hoc Bich khoa —Pai hoc Pa Néng

Nong do chat hitu co theo COD theo gid giam nhanh trong 3h dau, sau d6 téc d6 giam
cham dan. Nong do COD dau vao khoang tir 254+ 292 mg/L (TB 276,2 mg/L) sau 3h
dau giam nhanh con 4048 mg/L (TB 43,17 mg/L), sau d6 giam chan dan vé 15+
18mg/L (TB 16,8 mg/L) sau 7h van hanh.

Trong 1 gid dau van hanh, Téc d6 phan hay chuyén héa COD theo thoi gian dat gia
tri cao nhat 12 126 + 165 mgCOD/h (TB 149 mgCOD/h), sau 3h van hanh tdc d chuyén
hoéa COD dat 70,3 + 83,3 mgCOD/h (TB 77,7 mgCOD/h) va dat 34 + 39,6 mgCOD/h
(TB 37 mgCOD/h) sau 7h van hanh.

mgN-NOgh Toc do chuyén héa N-NO, theo thoi gian
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Hinh 2. 30: Toc 6 chuyén hoa N-NOs- theo thoi gian (TN2)

Trong 1 gid dau van hanh, toc d6 phan hity chuyén hoa N-NOs- theo thoi gian 1a
tuong ddi thap 3,86 + 5,58 mg N-NOs~ /h (TB 4,78 mgN-NOs" /h), sau 2h toc d6 chuyén
hoa co tang 1én dat 7,41 + 8,4 mg N-NOs7/h (TB 6,02 mg N-NOs™ /h) va tir 2h dén 7h
véan hanh tdc do chuyén hoa d3 ting 1én twong d6i on dinh trung binh dat tir 9,29 — 10,76
mg N-NOs~ /h. Ké thuc qua trinh van hanh tdc do chuyén hoa dat 9,1 + 9,8 mg N-NO3-
/h (TB 9,48 mg N-NOs- /h).
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Do kiém va lvong kiem gidm/N chuyén héa

mgCaCO,/L mgCaCO4/mgN giam
600 7 3,9
A 1 3.8
500 3,79 3.75 A 377 79
3,71 1 3,7
400 F 1 3.6
1 3,5
300 F
4 34
200 f 1 3.3
1 3,2
100 |
1 3,1
0 . . 3,0
Mé 1 Mé 2 Mé 3 Mé 4 Mé 6 Trung binh
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Hinh 2. 31: D9 kiém va luong kiém giam/lugng N chuyén héa (TN2)
Luong kiém tiéu thy: Khi xem xét luong kiém tiéu thy trong qua trinh nitrat hoa,
lwong kiém tiéu thy cho qua trinh chuyén hoa amoni trong qua trinh nitrat héa & cac mé
dat 3,71 = 3,79 mgCaCOs/mg N (TB 3,75 mgCaCOs/mg N).

b. Qua trinh khwr nitrat

Bang 2. 17: P kiém va luong kiém ting (TN2)

Po Kiém Mé1l | Mé2 | Mé3 | Mé4 | Mé5 | Mé6 | Trung binh
Piu vio 218 | 207 198 | 209 | 195 203 205,00
Piu ra 382 | 375 | 364 | 369 | 364 378 372,00
Lwong kiem
ting/N chuyén héa 2,65 2,80 2,77 2,55 2,75 2,83 2,72
Do kiem va lwong kiem tang/N chuyén hoa
mgCaCO4/L mgCaC04/mgN gidm
450 7 3.0
400t ® 2,83 122
350 | ® 280 g377 3275 & 23
300 - @ 265 | 2’6
250 ® 255 i
200 f | 2:4
150 | 1 23
100 1 22
50 - I I I I I I ] 2’1
0 2,0

Mé 6 Trung binh

Mé
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Hinh 2. 32: D6 kiém va luong kiém ting/luong N chuyén hoa (TN2)
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Két qua cho thiy:
Véi d6 kiém:

+ Thoi diém bat dau do kiém thay doi lan luot trong khoang tir 195+218 mg
CaCOs/L (TB 205 mg CaCOs/L). Sau 3,5h khtr, do kiém ¢ cac mé déu ting
lan luot ndm trong khoang tir 364382 mg CaCO3/L (TB 372 mg CaCOs/L).

+ Luong kiém ting: Khi xem xét lugng kiém ting trong qua trinh khtr nitrat &
cac mé dat 2,55 + 2,83 mgCaCOsz/mg N (TB 2,72 mgCaCOs/mg N).

meg/L Su suy giam COD theo thai gian khi
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Hinh 2. 33: Su suy gidm COD theo thoi gian khir (TN2)

Nong d6 chét hitu co theo COD theo gid giam nhanh trong 2h dau, sau d6 toc d6 giam
cham dan. Nong d6 COD dau vao khoang tir 330 + 357 mg/L (TB 341,7 mg/L) sau 120
phut dau giam nhanh con 54-82 mg/L (69,83 mg/L), sau d6 giam chan dan vé 15+24
mg/L (TB 18,67 mg/L) sau 3,5h khu.

Theo C6t B QCVN 14:2025/BTNMT quy dinh, ndng d6 COD < 60 mg/L. Nhu vay
v6i thue nghiém nay thoi gian dé qua trinh nitrat hoa chuyén héa dat QCVN 1a HRT =
2,5h.
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Su suy gidam N-NO; theo thoi gian khir
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Hinh 2. 34: Su suy giam N-NOs" theo thoi gian khir (TN2)
mgN-NO,/h Toc d6 khir N-NO;™ theo thoi gian
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Hinh 2. 35: Tc d6 khir N-NOj3- theo thoi gian (TN2)
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Nong d6 chit hitu co theo N-NOj3- theo gi¢ giam giam nhanh trong 2h dau, sau d6 toc
d6 giam cham dan. Nong do N-NO3- dau vao khoang tir 64,13 =+ 66,12 mg/L (TB 65,17
mg/L) sau 120 phit dau giam nhanh con 20,9 + 28,12 mg/L (TB 24,27 mg/L), sau d6
giam chan dan vé 2,76+5,23 (TB 3,83 mg/L) sau 3,5h kht.

Tdc d6 khir nitrat dat cao nhat trong 1h dau tién dat 19,1 + 23,4 mg N-NOs™/h (TB
21,4 mgN-NOs/h). Két thic qua trinh khiru toe do khir dat 17,1 + 17,9 mg N-NOs- /h
(TB 17,5 mgN-NOs" /h).

Theo Cot B QCVN 14:2025/BTNMT quy dinh, nong d6 N-NOs- < 20 mg/L. Nhu
vay thuc nghiém nay dé qua trinh nitrat héa chuyén hoa dat QCVN thi HRT = 2,5h.

2.2.4.3. Két qua thue nghiém 3 (TN3)

a. Qua trinh nitrat hoa

Két qua do dac cac thong s6 do kiém, lwong kiém cdp duoc trinh bay & bang 2.18;

két qua phan tich chat luong nudc thai trude va sau xu Iy duoc trinh bay & bang 2.19.

Bang 2. 18: Do kiém (TN3)

Kiém Mél | Mé2 | Mé3 Mé 4 Mé 5 Mé 6 | Trung binh
Diu vao 582 597 578 585 599 576 586,17
Dau ra 207 219 212 203 212 206 209,83
Bang 2. 19: Két qua phan tich chét luong nude thai trude va sau xir Iy (TN3)
Théng sb Ponvi| Mé1 | Mé2 | Mé3 | Mé4 | Mé5 | Mé 6 | Trung binh
COD mg/L | 282 | 275 | 291 | 290 | 286 | 288 285,3
Pauvao | N-NHs" | mg/L | 1006 | 102,9 | 99,9 | 102,2 | 100,2 | 101,6 101,2
N-NO;™ | mg/L 1,4 0,6 1,5 1,0 0,8 0,7 1,0
COD mg/L | 12 11 11 10 11 9 10,7
Piura [N-NHs" | mg/L | 10 | 1,7 | 15 1,3 2,8 1,5 1,6
N-NOs” | mg/L | 882 | 89,2 | 872 | 90,1 | 87,6 | 88,2 884
Lwong kiém c?ip
NaOH 0,1N ml 440 | 440 | 440 | 440 | 440 | 440 440
Két qua cho thay:

Véi d6 kiém:
+ Thoi diém bat ddu do kiém thay d6i lan luot trong khoang tir 576+599 mg
CaCOs/L (TB 586,17 mg CaCOs/L).
+ Sau 9h suc khi, dd kiém & cac mé déu giam lan luot nam trong khoang tu
203219 mg CaCOs/L (TB 209,83 mg CaCOs/L).
+ Luong kiém cap: Voi dau vao nito amoni khaonrg 50mg/L luong kiép cap cho

moi mé 1a 440ml.
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Két qua phan tich chit luong nudc sau xtr Iy cho thay:
+ Thoi diém bat dau COD thay do6i trong khoang tir 275 + 291 mg/L (TB 285,3
mg/L) va dau ra COD thay doi tir 9 = 12 mg/l (TB 10,7 mg/L).
+ Thoi diém bat dau N-NH,* thay doi trong khoang tir 99,9 + 102,9 mg/L (TB
101,23 mg/L) va dau ra N-NHq4* thay doi tir 1,1 + 2,7 mg/l (TB 1,63 mg/L).
+ Thoi diém bat dau N-NOs- thay ddi trong khoang tir 0,55 + 1,45 mg/L (TB
0,97 mg/L) va dau ra N-NO;3- thay ddi tir 87,2 + 90,1 mg/l (TB 88,4 mg/L).

me/L Sy suy giam NH4+ theo thoigian
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Hinh 2. 36: Su suy giam N - NH4" theo thoi gian (TN3)

Nong do chét hiru co theo N - NH4* theo gid giam dan déu trong thoi gian 7h vén
hanh. Nong d6 N - NH4* dau vao khoang tir 99,9 + 102,9 mg/L (TB 101,23 mg/L) sau
3h dau gidm nhanh giam gén mdt nira so v4i ban dau va con 51,1+54.5 mg/L (TB 52,9
mg/L), va sau giam vé 1,1 + 2,7 mg/l (TB 1,63 mg/L) sau 9h van hanh.

Theo C6t B QCVN 14:2025/BTNMT quy dinh, nong do N - NHs* < 8 mg/L. Nhu
vay v6i thyc nghiém nay qua trinh nitrat hoa chuyén héa dat QCVN la HRT = 8h,
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mg/L Su suy giam COD theo thai gian
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Hinh 2. 37: Sy suy gidm COD theo thoi gian (TN3)

Toc do chuyén hda CODtheo thoi gian
mgCOD/h
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Hinh 2. 38: Tc d6 chuyén héa COD theo thoi gian (TN3)
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Nong d6 chét hitu co theo COD theo gi¢ giam nhanh trong 3h déu, sau d6 tc do
giam cham dan. Nong d6 COD déau vao khoang tir 275 + 291 mg/L (TB 285,33 mg/L)
sau 3h dau giam nhanh con 32 + 47 mg/L (TB 39,5 mg/L), sau d6 giam chan dan vé
9+12 mg/L (TB 10,7 mg/) sau 9h van hanh.

Trong 1 gid dau van hanh, Téc d6 phan hay chuyén héa COD theo thoi gian dat gia
tri cao nhat 13 150 = 176 mgCOD/h (TB 162,3 mgCOD/h), sau 4h van hanh téc do
chuyén hoa COD dat 61 = 66 mgCOD/h (TB 63,5 mgCOD/h) va dat 29,3 =+ 31,1
mgCOD/h (TB 30,5 mgCOD/h) sau 9h van hanh.

meN-NO, Th T6c d6 chuyén héa N-NO, theo thai gian
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Hinh 2. 39: Téc do chuyén héa N-NO3- theo thoi gian (TN3)

Trong 1 gio dau véan hanh, tc 6 phan hity chuyén hoa N-NOs- theo thoi gian 1a
tuong dbi thap 3,34 + 6,77 mg N-NO3~ /h (TB 4,7 mgN-NOs- /h), sau 2h téc d6 chuyén
hoa co ting 1én dat 8,21 + 10,2 mg N-NOs7/h (TB 8,8 mgN-NOs~ /h) va tir 2h dén 9h
van hanh tdc do chuyén hoa di ting 1én twong ddi 6n dinh trung binh tr 9,7 = 12,2 mgN-
NOs- /h . Két thuc qua trinh van hanh toc d6 chuyén hoa dat 9,5 + 9,9 mg N-NOs- /h (TB
9,7 mg N-NOs" /h).
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Do kiém va lvong kiem gidm/N chuyén héa

mgCaCO,/L mgCaCO4/mgN giam
700 1 42

3,97 1 40
3,76 3,78 3,74 38
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Hinh 2. 40: D9 kiém va luong kiém giam/lugng N chuyén héa (TN3)
Luong kiém tiéu thy: Khi xem xét luong kiém tiéu thy trong qua trinh nitrat hoa,
lwong kiém tiéu thy cho qua trinh chuyén hoa amoni trong qua trinh nitrat héa & cac mé
dat 3,70 = 3,97 mgCaCOs/mg N (TB 3,78 mgCaCOs/mg N).

b. Qua trinh khwr nitrat
Bang 2. 20: Do kiém va luong kiém tang (TN3)

Po Kiém Mé1l | Mé2 | Mé3 | Mé4 | Mé5 | Mé6 | Trung binh
Pau vao 207 210 205 200 208 204 205,67
Piu ra 437 | 434 | 437 | 433 | 436 | 442 436,50
_Lwgngkiem 1 ool 00 | ogs | 275 | 283 | 287 2,78
tang/N chuyén hoa
Do kiem va luwgng kiem tang/N chuyén hoa
mgCaCO4y/L mgCaCO4/mgN gidm
500 71 3,0
450 ® 2387 1 2°
400 | ® 2,83 ® 274 28
® 275 @® 2,75 ® 275 4
350 | ® 2,70 1 27
300 4 26
250 1 2,5
200 4 24
150 F 4 2,3
100 | 1 22
50 1 21
0 L L L L L L 2,0
Mé 1 Mé 2 Mé 3 Mé 4 Mé 5 M&6  Trungbinh
Mé
m Diu vao Pdura  @Luongkiém ting/N chuyén hda

Hinh 2. 41: D6 kiém va luong kiém tang/luong N chuyén héa (TN3)
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Két qua cho thiy:
Véi d6 kiém:

+ Thoi diém bat dau do kiém thay doi lan luot trong khoang tir 200210 mg
CaCOs/L (TB 205,7 mg CaCOs/L). Sau 4h khtr, do kiém ¢ cac mé déu ting
1an luot nam trong khoang tir 433 < 442 mgCaCOs/L (TB 436,5 mgCaCOs/L).

+ Luong kiém ting: Khi xem xét lugng kiém ting trong qua trinh khtr nitrat &
cac mé dat 2,70 + 2,83 mgCaCOsz/mg N (TB 2,78 mgCaCOs/mg N).

mg/L Su suy giam COD theo thoi gian khir
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Hinh 2. 42: Sy suy giam COD theo thoi gian khir (TN3)

Nong d6 chat hitu co theo COD theo gid giam nhanh trong 2h dau, sau d6 téc do giam
cham dan. Nong d6 COD dau vao khoang tir 425 + 443 mg/L (TB 433,8 mg/L) sau 2h
dau giam nhanh con 60+93 mg/L (78,5 mg/L), sau d6 giam chan dan vé 16+26 mg/L
(TB 20 mg/L) sau 4h khr.

Theo C6t B QCVN 14:2025/BTNMT quy dinh, néng d6 COD < 60 mg/L. Nhu vay
v6i thuc nghiém nay qué trinh kht nitrat chuyén hoa dat QCVN 1a HRT = 2,5h.
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mg/L Su suy giam N-NO;" theo thoi gian khiy
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Hinh 2. 43: Sy suy giam N-NOs" theo thoi gian khir (TN3)
mgN-NO,/h T60 dﬁ khl:l’ N'NO3_ theo thoi gian
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Hinh 2. 44: Tc d6 khir N-NOs- theo thoi gian (TN3)
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Nong d6 chit hitu co theo N-NOj3- theo gi¢ giam giam nhanh trong 2h dau, sau d6 toc
d6 giam cham dan. Nong do N-NOs~ dau vao khoang tir 86,3 + 89,1 mg/L (TB 87,3
mg/L) sau 2h dau giam nhanh con 31,6 + 37,3 mg/L (TB 34,9 mg/L), sau d6 giam chan
dan vé 2,3+5,9 (TB 4,21 mg/L) sau 4h khtr.

Tdc d6 khtr nitrat dat cao nhét trong 1h dau tién dat 20,4+ 26,7 mg N-NOs™ /h (TB
24,3 mgN-NOs/h). Két thuc qua trinh khtru téc do khir dat 20,1 = 21,2 mg N-NO3- /h
(TB 20,8 mgN-NOs" /h).

Theo Cot B QCVN 14:2025/BTNMT quy dinh, nong d6 N-NOs- < 20 mg/L. Nhu
vay v6i thuc nghiém nay qua trinh kht nitrat chuyén héa dat QCVN 1a HRT = 3h.
2.2.5. Két ludn

Théng qua 3 thyc nghiém danh gia kha niang xtr Iy nudc thai chtra ham luong chét
dinh dudng (N) cao bang phuong phap sinh hoa hiéu khi gian doan. Nhén thay, xt 1y
bang phuong phéap sinh hoa hiéu khi gidn doan c6 hiéu qua, tuy nhién tiy thudc vao
noéng d6 dau vao ma thoi gian xir 1y thay doi khac nhau.

Véi nude thai phat sinh ¢6 ndng do amoni dau vao 50 mg/L. Thoi gian van hanh qua
trinh nitrat hoa 1a 4,5h va thoi gian van hanh qua trinh khir nitrat 14 2,5h dé dam bao dat
cot B— QCVN 14:2015/BTNMT.

Véi nude thai phat sinh ¢6 ndng do amoni dau vao 75 mg/L. Thoi gian van hanh qua
trinh nitrat hoa 1a 6h va thoi gian van hanh qua trinh khir nitrat 1a 2,5h dé dam bao dat
cot B— QCVN 14:2015/BTNMT.

Véi nude thai phat sinh c6 ndng do amoni dau vao 100 mg/L. Thoi gian van hanh qua
trinh nitrat hoa 1a 8h va thoi gian van hanh qua trinh khir nitrat 12 2,5h dé dam bao dat
cot B— QCVN 14:2015/BTNMT.
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CHUONG 3: THIET KE SO BO HE THONG XU LY NUOGC
THAI SINH HOAT CHO TRUONG PAI HQC BACH KHOA —
PAI HOC PA NANG

3.1. Thong tin thiét ké
3.1.1. Nguén thdi va hi¢n trang hé théng xiv Iy nwéc thdi

3.1.1.1. Nguén thdi

Trudng Pai hoc Bach khoa — Pai hoc Pa Nang (DUT) 1a mot co sé ddo tao véi nhiéu
hoat dong giang day, nghién ciru va sinh hoat ctia sinh vién, giang vién. Do d6, ngudn
thai nuée thai cua truong cé cac dic diém chinh sau:

+ Ngudn phat sinh nude thai: Chi yéu tir cac hoat dong sinh hoat ciia sinh vién,
giang vién, nhan vién, hoat dong tir cantin. Phat sinh tir hoat dong dai ti¢n, tiéu
tién,... gan nhu khong c6 hoat dong tim rira, giit giil.

+ Thanh phan nudc thai: Chtra cac chét hitu co, chat dinh dudng (N, P), chit rin
lo Iung (TSS),...

+ Luu lugng nudc thai: Xac dinh dya trén ) luong nguoi st dung va tiéu chuin
nudc thai sinh hoat.

3.1.1.2. Hién trang hé thong xir Iy nwéc thai

Hién tai, truong Pai hoc Bach khoa — Pai hoc Pa Nang chua c6 hé théng xu 1y nude
thai tap trung. Nudc thai phat sinh tir cac khu vuc khac nhau trong truong dugce thu gom
va xa tryc tiép vao hé thong cong chung ctia thanh phé ma chwa qua xir 1y triét d¢. Diéu
nay c6 thé gy ra nhiing tac dong tiéu cuc dén moi trudong néu nude thai khong dat tiéu
chuan trudc khi thai ra ngoai.

Céu tric hé thong thu gom:

+ Nudec thai sinh hoat tir cac khu vuc (nha v¢ sinh, can tin, gidng duong) dugc
dan qua hé thong thoat nudc.

+ Céc bé ty hoai tai tung khu vuc xtr Iy so bd nudc thai, nhung hiéu qua xu ly
chi dirg & murc lang can va phan hity mot phan chat hiru co.

+ Sau d6, nudc thai chay vao hé thong thoat nudc chung ctia thanh phd.

Nhiing han ché cua hé théng hién tai:
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+ Khong co6 xtur 1y tap trung: Chi c¢6 xir 1y so bd tai bé tu hoai, chua co hé théng
xur Iy nude thai hoan chinh.
+ Chat luong nudce thai chua dam bao: Nudce thai sinh hoat c6 chira chét hitu co,
chét dinh dudng (N) chi di qua bé tu hoai giy nguy co 6 nhiém méi truong.
+ Nguy co 6 nhiém méi trudng: Néu hé théng cdng thoat qua tai hodc c6 su cb,
nude thai chua dat chuan c6 thé gay 6 nhiém ngudn nude xung quanh.
3.1.2. Tinh todn thong so thiét ké diau vao hé théng xir Iy nwéc thdi

3.1.2.1. Luwu lwgng nwdc thdi phat sinh

Sy gia ting dan sd kéo theo nhu cau hoc tap ting cao, dan dén sb lwong sinh vién
nhap hoc tai cac truong dai hoc ngdy cang nhiéu. Piéu nay khéng chi tao ap luc 1én hé
thdng gido duc ma con anh huéng dang ké dén luong nude thai phat sinh. Khi s6 luong
sinh vién, gidng vién va cdn b trong trudng tang 1én, lugng nude thai phat sinh ngay
cang nhiéu. Néu khong c6 hé théng xtr Iy nudce thai phu hop, nguy co 6 nhiém moi
truong tu nudc thai chua qua xu ly s€ tréd nén nghiém trong hon. Do d6, cac truong dai
hoc can ¢6 chién luoc nang cap hé théng thu gom va xtr Iy nude thai, ddm bao cong suat
xur ly dap tmg su gia ting vé luu luong, dong thoi tudn thi cac tidéu chuan mai truong dé
giam thiéu tac dong tiéu cuc dén hé sinh thai xung quanh.

Véi chi tiéu tuyén sinh nam 2025 1a 3.900 sinh vién cung véi gan 700 can bg, cong
nhan vién chirc, tong sé ngudi hoat dong trong khudn vién trudng Pai hoc Bach khoa —
Pai hoc Pa Nang s& vao khoang:

N = Nsinh vien *Neenve = 3900 X 5 + 700 = 20200 nguoi (3.1)

Diéu nay dong nghia voi viéc nhu cau str dung nude va lugng nude thai phat sinh s&
taing dang ké. Voi tong sd nguoi 1a 20.200 nguoi, nhung do lich hoc va giang day duoc
sép xép theo tiét, nén sb lugng sinh vién, can by nhan nhan vién chirc ¢6 mat tai truong
vao cung mot thoi diém chi khoang 70%, tuong dwong 14140 sinh vién.

Theo TCVN 4513:1988, Tiéu chuan tinh toan trong ngay dung nudc cho truong hoc
la qc =15 — 20 L/nguoi.

Luu lugng nude thai phat sinh c6 thé cao nhat vao thoi gian hoc chinh

_gcXN _ 20X 14140 _ 3 _ ;
Q=500 1500 283 m*/ngd = 12 m3/h (3.2)

Trong do:
+  Qc: Luu lugng nudc phat sinh vao ky chinh
+ N: Tong s6 ngudi N = 14140 ngudi
+ qc: Tiéu chuan cip nudc cho trudng hoc (Bang 1 TCVN 4513:1988)
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3.1.2.2. Nong dp chiit 6 nhiém trong nuwdc théi phdt sinh

Véi dac diém nguén thai ctia Truong Pai hoc Bach khoa — Pai hoc Pa Nang c6 tinh
chét twong tu véi hai ngudn thai tir Nha may Fujikura va Khu d6 thi FPT, nong d6 cac
chét 6 nhiém trong nude thai cia trudng ciing s& c6 nhimg dic diém twong ty nhu & cac
khu vuc nay. Ca ba ngudn thai déu chu yéu 1a nude thai sinh hoat, véi cac thanh phan

chinh nhu chat hitu co (BOD, COD), chét dinh dudng (N), chét ran lo limg (SS)....

Bang 3. 1: Luu luong va ndng do chit 6 nhiém dau vao hé thong

Luu lugng Qc =283 m*/ngd = 12 m*/h
| Khoang ndéng d6 | Nong do trung binh | QCVN 14:2025/BTNMT Cot B
Thong so
(mg/L)
TSS 53-119 87,8 < 100
COD 204 -310 244,7 < 60
TN 57-112 82,05 <30
NH4* 50 - 107 76,14 <8
TP 2,2-45 3,23 <3

Nudc thai sau xu ly s€ duogc d4u ndi truc tiép vao hé théng thoat nudc do thi. Do do,
chét lugng nude dau ra cin phai dam bao tuan thi cac tiéu chuin maéi truong hién hanh,
cu thé 13 dat quy chuan k¥ thuat quic gia QCVN 14:2025/BTNMT — Cot B, ap dung
d6i voi nude thai sinh hoat trude khi x4 vao ngudn tiép nhan khong ding cho muyc dich
cap nudc sinh hoat. Viéc tuan thii nghiém ngit quy chuan nay khong chi dam bao an
toan cho hé théng ha ting thoat nudc ma con gép phan bao vé mdi trudong nudc do thi
va h¢ sinh thai xung quanh.

Bang 3. 2: Thong s6 6 nhiém dau vao so voi quy chuan x4 thai

Thong s0 6 nhiém Cinax CQCVN 14:2025/BTNMT - Cit B
TSS 119 <100
COD 310 <60
TN 112 <30
NH4* 107 <38
TP 4,5 <3
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3.2. Dé xuét diy chuyén cong nghé va tinh toan so b hé théng xir Iy nwéc thai
3.2.1. Pé xudt diy chuyén cong nghé xir ly nwoc thdi
3.2.1.1. Lwa chon phwong phap xu ly
Ché d6 thai nudce thai tai truong dai hoc thuong theo gid hanh chinh, dao dong theo
hoat dong hoc tap va sinh hoat trong ngay, véi luu lugng cao vao budi sang va trua, giam
manh vao budi toi va cudi tudn. Luu luong nudc thai thay ddi theo sd luong sinh vién,
can bo co6 mat va lich hoc tap, giang day trong ngay. Bén canh d6, vao mua he, luu luong
thuong giam do sinh vién nghi he hoac thyc tip, trong khi mua dong va cac ky hoc
chinh, dic biét 1a thoi diém thi hodc c6 su kién, luong nudc thai c6 thé ting déng ké.
Nudc thai vé tram xir 1y 12 nudce thai sau khi str dung, duoc thai bo, phat sinh tir qua
trinh sinh hoat ctia con nguo1, phat sinh tir cac co s& kinh doanh dich vu va phat sinh tir
hoat dong san xuét ctia cic nha may san xuat cong nghiép. Nudc thai dua vé tram xu 1y
c6 chira cac tap chat:
+ Khong tan (v co + hitu co): cac chit ndi c6 kich thudce 16n nhu rac, 14 cay, cat,
cac manh vun thie an,...
+ Hiru co (dé phan hity + cham phan hiy): cac hat phan tan nhd, keo (ua nudc),
chét hitu co, dinh dudng, chét téy riaa, cat, ...
+ Vi trung, vi khuan gay bénh, vi rit, nam, rong tdo,... Cac thong s6 6 nhiém
trong nude thai dua vé tram xtr Iy ¢6 ndng do kha cao.
Véiyéu cau xir 1y cac thong s6 6 nhiém SS, BOD, TN, NH4+ c6 trong nudc thai, lya
chon 3 phuong phap xu ly
+ Phuong phap co hoc
+ Phuong phap sinh hoc
+ Phuong phap hoé hoc

Nudc thai
E—

Phuong phap | Phuong phap _| Phuong phap Nguon tiép
co hoc sinh hoc hoa hoc nhan

A
A

a. Phwong phap co hoc
Muc dich: loai bo cac chét cin ban (kich thudc 16n, dé ldng) ra khoi nudc thai bang
phuong phap vat ly.
Co sé qua trinh:
+ Léng: dua vao do chénh 1éch ty trong gilra can ban va cac phan tir nuéc ma

cac can ban sé€ noi 1én hodc chim xudng.
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+ Loc: giita cac can ban c6 kich thudc 16n hon cac 16/khoang tréng cua cac 16p
vat li¢u loc.
Céc bi¢n phép ky thuat: Thiét bi tach rac (song chin rac, tich rc tu dong, ludi loc...);
bé ling cat; bé ling: ngang/ dtng/ radial; bé loc nhanh/tiép xuc/cham/ap luc,. ..
Chon phuong phap xtr 1y co hoc:
+ Dung song chin rac 14y rac co gidi dé giit nhitng tap chit tho kich thudc 1on.
+ St dung bé ling cat ngang dé lang cat va lam sach cat.
+ Vi luong nudce thai phat sinh khéng didu hoa theo thoi gian nén can st dung bé
diéu hoa luu luong dé dam bao cac cong trinh phia sua xu 1y 6n dinh.
+ Dé tach cac chit hitu co lo ling ling duoc ta dung bé ling I (Radian).
Nudc thai dau vao sau khi qua xir Iy bac 1: giai quyét duoc rac, cat san, cac chat ran

tho co kich thudce 16n.

Nudc thai . s Xt ly
Bé diéuhoa —» y —» Loc ap luc
sinh hoc

» SCR

A 4

b. Phuong phap sinh hoc

Muc dich: loai bo cac chat 6 nhidém hiru co dé phan huy sinh hoc ¢ dang khong ling
dugc/ hoa tan nhd cac nhom vi sinh vat dua vé dang lang duge/ khong hoa tan.

Co s¢ qua trinh:

+ Qua trinh trao doi chat cta cac vi sinh vét v6i cac chit 6 nhiém trong nudc thai

— chuyén hoa cac chét hitu co, dinh dudng.
Tach sinh khéi vi sinh vat bang cac qué trinh co hoc.
Céc bién phap k¥ thuét va qua trinh cong nghé:
Céc qua trinh: phan huy ky khi, sinh hoc hiéu khi, sinh hoc thiéu khi.

+ 4+ + +

Cac bién phap ky thuat: ty nhién: dat u6t, hd sinh hoc; nhan tao: Aeroten,
Biofill, UASB, SBR, AO

Chon phuong phap xir 1y sinh hoc: Nudc sau xir Iy co hoc con lai cac chét hiru co
khong lang (keo & phén tan nho), chét dinh dudng (N, P), cac khoang chat, vi khuan
gy bénh. Dung bé SBR dé xir 1y.

Nudc thai ————» Bé SBR —— Xir Iy héa hoc

c. Phuong phap hod hoc (khu trung)
Muc dich: Khtr trung, khir doc nudc thai.
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Chon phuong phap khtr trung: st dung Javen

Nudc thai —————¥ B¢ khir tring ——>  Nguon tiép nhan

3.2.1.2. Ddy duyén céng nghé xir Iy

Nudc thai vé

A 4

Song chan rac

TXL L
L s — Nuée hdi luu
Khuay chim | B digu hoa
Cacbon  r—— v  Kiem
S » BeéSBR | :
Théi khi i
\ 4
Bé trung gian Bé chira bun
v v
Bé loc ap luc Méy épbun [
5 Polime
\ 4 A M A
Clorine Vén chuyén

........................... ine | Békhi tring

A4

Ho ga nudc dau ra

'

Nguén tiép nhan

Puong nwée 0 » Duong hoa chat

IR » Pudngkhi T » Duong bun

Hinh 3. 1: So d6 dy chuyén cong nghé xir Iy nuéc thai cho Truong dai hoc Bach khoa
Thuyét minh so d6 day chuyén cong nghé
Nudc thai tir hé thdng thu gom dwgc dan vé hé thdng xtr 1y va di qua song chén rac
d¢ loai bo céc rac, vat c6 kich thude 16n. Sau d6, nuée thdi duge dua vao bé diéu hoa
nham 6n dinh luu lugng, déng thoi duoc khuéy tron lién tuc dé tranh léng can va phan
huy ky khi. Tiép theo, nudc dugc chuyén sang bé SBR — noi dién ra qua trinh xt 1y sinh
hoc theo chu ky gém cac giai doan: cap, phan tng, lang, rat nudc va chd. Nude sau bé

SBR duoc dan qua bé trung gian roi dén bé loc ap luc dé loai bo can lo limg, sau do
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sang bé khir tring noi Clorine dugc bd sung nham tiéu diét vi sinh vét gay bénh. Nudc
da xir 1y dat tiéu chuan s& duoc dan dén hd ga nude dau ra va xa vao ngudn tiép nhan.
Song song d6, bun du dugc din vé bé chtra bun, sau d6 qua may ép bun dé tach bun va
nude, bun sau ép dugc van chuyén di xir 1y hodc chon 1ap. Nude sau ép bunfd duge hoi
lru lai vé& bé diéu hoa dé xur 1y. Toan bd quy trinh gitp dam bao nudc thai sau xtr 1y dat
yéu cau vé moi truong trude khi x4 ra ngoai.
3.2.2. Tinh todn thiét ké

3.2.2.1. Song chiin rdc

Song chén réc tinh c6 nhiém vu loai bé cac rac nho, cin lo lung nhu toc, vun giéy,
bao nilon nhé. Thiét bi nay gitp bao vé cac cong trinh xir 1y phia sau, han ché tic nghén
va nang cao hiéu qua van hanh hé thong xt Iy nudc thai.

Lua chon sot thu rac tinh:

+ LxBxH = 600mm x 600mm x500mm
+ Vat liéu: inox SUS304
+ Puong kinh 16 luéi: 2mm

Hinh 3. 2: Gi6 luogc rac
3.2.2.2. Bé diéu hoa
Bé diéu hoa ding dé diéu hoa luu luong va ndng do chét ban trong nudc thai.

Thoi gian nude luu & bé diéu hoa — Chon HRT = 10h.
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Thé tich bé diéu hoa

Vidunoa = Quhai ) X T=12 X 10 =120 m? (3.3)
Chon chiéu cao hitu dung Hhiu dung=3 m
Chon chiéu cao bao vé Hbzove = 0,5 m

Tong chiéu cao bé diduhda  Hbé = Hudung + Hoiove =3 + 0,3 =3,3m (3.4)

n , 2 Y . V4 N 120
Dién tich bé diéu hoa Sdiéu hoa = —LELROL = —— =40 m? (3.5)
Hhpgu dung 3

Kich thuéc bé diéu hoa
Chiéu dai L=8 m
Chiéurong B=5m
Chiéu cao H=3,3 m
Thé tich x4y dung Vxd=LxBXH=8x5x33=132m3(3.6)
Luu lugng khi cip cho bé diéu hoa
Dar=kap X VX R =1,2 X 132 X 0,02 =3,17 m*/phat  (3.7)
Trong do:
+ kap: hé s du phong, lay 1,2.
+ V: thé tich x4y dung cua bé diéu hoa
+ R: 14 lugng khong khi don vi dé x4o tron nude trong bé diéu hoa, chon R =
0,02
3.2.2.3. B¢ SBR

Bang 3. 3: Thong s6 nudc thai dai vao bé SBR va yéu cau sau xt 1y

Céc thong s6 dau vao cua bé SBR Yéu cau dau ra

Q =283 (m?/ngd)
Css < 110 mg/l

+ Css=119 (mg/l) +

+ Ccop =310 (mg/l) + Ccop < 60 mg/l

+ Cm =112 (mg/l) + Cm<30mg/l

+ Cnang+= 107 (mg/l) + Cnnngr < 8 mg/l
Luu luong nudc thai cap vao bé phan ung: q = % - % — 142 m3/ngd (3.8)
Trong do:

+ n: Sb bé phan tng trong hé thong x 1y nude thai, chon n =2 bé

+ Q: Luu lugng nudc thai theo ngay, m*/ngd
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Ty 1é cap k ctua bé SBR chon theo khoang k = 0,5— & pha cip, khdi tich trong bé
tang tir 50% 1én 100%. Nhu vay nong do nudc thai dau vao s& duoc pha lodng boi hon
hop bun va nudc ¢ san trong bé. Nong d6 chit 6 nhiém s& giam gan mdt nira so véi
ndéng d6 dau vao. Do d6, dua theo két qua thyc nghiém 2 voi ndng d6 amoni dau vao
75mg/L.

Nhu vay Bé SBR hoat dong van hanh vira qua trinh oxy hoa chat hiru co, nitrat hoa
vura khir nitrat

Theo thyc nghiém, thoi gian van hanh qua trinh oxy hoa chét hiru co va nitrat hoa
dam bao dé COD va NH4* dat theo QCVN 1a

toxic = 6h

Theo thuc nghiém, thoi gian van hanh qua trinh khir nitrat dé dam bao tong nito (TN)

dat QCVN la
tanoxic = 2h30
Nhu vay thoi gian dé van hanh 1 mé 1a

Béng 3. 4: Chu trinh van hanh méi mé ciia bé SBR véi nong d6 NT dau vao 16n nhat

Van hanh Khéi tich trong bé Thoi gian van hanh tirng pha
Tang ttr 50% lén 100%
Cép tesp = 1h
+ Loxic = 6h
Phan l’I’Hg tanoxic = 2,5h
100%
Lang u 100% tiang = 0,75h
Xa ‘ k Giam tir 100% vé 50% t.s=0,7h
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Rat bun

50-75%

tTl’lt :0,0S h

V6i thoi gian van hanh cho 1 mé 1a 10h/ mé, vao thoi diém thoi diém phat sinh nudc

thai va ndng d6 cao nhat theo tinh toan.

Béng 3. 5: Chu trinh van hanh mdi mé cia bé SBR v&i ndng ¢6 NT dau vio trung binh

Vén hanh Khéi tich trong bé Thoti gian van hanh ting pha
Tang tir 50% lén 100%
Cép tesp = 1h
+ toxic =4,25h
Phan tng tanoxic = 2,25h
100%
Ling u 100% tisng = 0,75h
Xa ‘ k Giam tir 100% vé 50% t.;=0,7h
Rut bun ‘ 50-75% t,q =0,05 h

Véi thoi gian van hanh cho 1 mé 13 8h/ mé, vao thoi diém phat sinh nude thai cao

nhat theo tinh toan ma néng d6 dau vao trung binh.
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Bang 3. 6: Chu trinh van hanh m&i mé cua bé SBR véi ndng do nudc thai dau vao thip

Van hanh Khbi tich trong bé Thot gian van hanh timg pha
Tang tir 50% lén 100%
Cép tesp = 1h
T toxic = 2,5h
Phan ing tanoxic = 2h
100%
Ling u 100% ting = 0,75h
Xa ‘ k Giam tir 100% vé 50% tya=0,7h
Rut bun ‘ 50-75% trae =0,05 A

V6i thoi gian van hanh cho 1 mé 1a 6h/ mé, vao thoi diém phat sinh nudc thai cao

nhat theo tinh toan ma ndéng d6 du vao thap.
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Chutrinh van hanh 1 mé SBR theo néng dé thay doi

= Cép + Oxy héa CHC va nitrat hoa
= Khit nitrat Ratbun, 0,05
™ Léng Xa y 0,7

o 7“'

= Rat bun

Cmax, 6

Lang, 0,75 CTB, 4,25

Cmin, 2,5
Cmax, 2,5
CTB, 2,25
Cmin, 2

Hinh 3. 3: Chu trinh van hanh 1 mé SBR theo ndng d6 thay dbi
Tuy nhién, vao hoc ky h¢, lugng hoc sinh dén truong it hon, lugng nude phat sinh chi
khoang 30%-50% so véi cong suat thiét ké. Bén canh do, ndong d6 nudc thai phat sinh
trong nudc thai co sy dao dong dang ké.

Bang 3. 7: Van hanh SBR v&i cong suét tdi da va nong do thay doi

Luu luong | Nong do S6bé | Thoi gian | Tong sb

o e pa n X, . Ghi chu
phat sinh | nudc thai | hoat dong | moi mé | meé xu ly
Crnax 2 10h 4 + 2 bé hoat dong.
Crs 2 Sh 4 + 1 bé hoat dong 2
mé/ngay.

100%Q A A
+ Luan phién hoat

Cmin 2 6h 4 déng
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100%Q
C s 1]2]3]4]s]e|7]8]9]10[11]12]13]14]15]16]17]18]19]20]21[22]23]24
Bé 1 Mé 1 Mé 3 Nghi
Bé 2 Nghi | Mé 2 | M 4
Crs 1]2]3]4]s5]e|7]8]9]10[11]12]13]14]15]16]17]18]19]20]21[22]23]24
Bé 1 Meé 1 Nghi Mé 3 Nghi
Bé 2 Nghi | Mé 2 Nghi | Mé 4
C in 1]2]3]4]s5]e|7]8]9]10[11]12]13]14]15]16]17]18]19]20]21[22]23]24
Bé 1 Mé 1 Nghi Mé 3 Nghi
Bé 2 Nghi Me 2 Nghi Me 4
Hinh 3. 4: Cach thirc hoat dong ctia 2 bé v6i 100% cong suét
Bang 3. 8: Van hanh SBR vé6i 70% cong suat t6i da va ndng do thay doi
Luu luong | Nong do S6 bé Thoi gian | Tong sd L
. : x. Ghi chu
phat sinh | nudc thai | hoat dong | moi mé | meé xu ly

Crax 2 10h 3 + 1 béhoat dong 2 me/

Cr 2 $h 3 ngay.

+ 1 bé hoat dong 1
70%Q mé/ngay.

Cuni ) 6h 3 + Luan phién thay doi
s6 mé hoat dong &
cac bé

70%0

C 1]2]3]4]5]6]7]8]9]10[11]12]13]14]15]16]17]18]19]20[21]22]23]24
Bé 1 Mé 1 Mé 3 Nghi
Bé 2 Nghi | Mé 2 | Nghi

Crs 1]2]3]4]s5]6]7]8]9]10]11]12]13]14]15]16]17]18]19]20]21[22]23]24
Bé 1 Me 1 Nghi Me 3
Bé 2 Nghi Mé 2 Nghi

C in 1]2]3]4]s5]6]7]8]9]10[11]12]13]14]15]16]17]18]19]20[21]22]23]24
Bé 1 Mé 1 Nghi Mé 3 Nghi
Bé2 Nghi Mé 2 Nghi

Hinh 3. 5: Cach thirc hoat dong ctia 2 bé v6i 70% cong suit

Bang 3. 9: Van hanh SBR véi 30-50% cong sudt tdi da va ndng do thay d6i
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Luu luong | Nong do S6 bé Thoi gian | Tong sd Ghi chi
phéat sinh | nudc thai | hoat dong | mdimeé | mé xuly Lo
Conax 2 10h 4 |+ Chi hoat dong 1 bé
30%_ CTB o) 8h 4 V(’)'l 2 mé/ngéy 7
+ Luan phién thay doi
50%Q Conin 1 6h 4 pren e
su hoat dong & cac
bé.
30-50%Q
e 1[2]3]4]s]el7]8]9]o]11]12]13]14]15]16]17][18]19]20]21]22]23[24
Bé 1 Mé 1 Mé 2 Nghi
Bé2 Nghi
s 1{2]3]4]s]e|7]s8]9o]0]11]12]13]14]15]16]17][18]19]20]21]22][23]24
Bé 1 Mé 1 Nghi Mé 2 Nghi
Bé 2 Nghi
” in 1]2]3]4]s5]6]7]8]9]10[11]12]13]14]15]16]17]18]19]20]21]22]23]24
Bé 1 Mé 1 Nghi Mé 2 Nghi
Bé2 Nghi

Hinh 3. 6: Cach thirc hoat dong cta 2 bé v6i 70% cong suit
Thé tich phan nudc cap vao cho 1 mé ciia mot bé SBR la:
Wn=§=—=71m3 (3.9)
Vi ty 18 cap 50%, thi thé tich tong cong cho 1 bé SBR 1a
Wye= Wy + Whnecrbin =71 +71 = 142 m? (3.10)
Thé tich bun van hanh duy tri SV30 = 10% - thé tich bun trong bé

Wyyn = 10% x 142 =142 m3 (3.11)
Chon SBR hinh chit nhat chiéu cao H = 3m. Chiéu cao bao vé Hpy = 0,3 m
Chiéu cao xay dung  Hw=3+0,3=3,3m (3.12)

Dién tich tiét dién wdt cua 1 bé SBR 1a F = T =222 — 474 (m?) (3.13)
Kich thuéc bé trung gian

Chiéu dai L=8 m

Chiéu rong B=6 m

Chiéu cao H=3,3m
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Thé tich xay dung Vida=LXBXH=8x6x3,3=1584m3 (3.14)

Theo thyc nghiém, lwong kiém cip cho 1 mé c6 N dau vao khoang 75 mg/L 13 350
ml NaOH 0,1N cho thé tich 40L.

350 _ 283X 1000
X

Thé tich kiém b6 sung cho hé théng 1 V neor0.n =7 0

= 2477 lit (3.15)

Hoéa chat NaOH 0,1N: pha 4g NaOH vao 1 lit nudc
Luong hoa chat NaOH can cung cap 1a Myaon= 2477 X 4 = 9908 g =~ 9,91kg (3.16)
3.2.2.4. Bé trung gian
Bé trung gian dé chira nudc sau xu 1y tir bé SBR, thé tich bé dam bao du chira nudc
cua 1 meé xur ly
Wye= Wy spr =71 m’
Chon chiéu cao hitu dung Hhiu dung=3 m
Chon chiéu cao bao vé Hbzove = 0,5 m
Tong chiéu cao bé diduhda  Hbé = Hiu dung + Hbiove = 3 + 0,3 =4,3m (3.17)

v A , 2 2N N V aia s 71
Dién tich bé diéu hoa Sdidu hoa = —SEuhoa — = — 33 7 m? (3.18)
Hpguy dung

Kich thuéc bé trung gian

Chidudai L=5m

Chiéurong B=5m

Chiéu cao H=3,3 m
Thé tich x4y dung Vid=LXBXH=6x4x3,3=79,2m3 (3.19)
3.2.2.5. Bé loc dp luc

Luu luong nudc vaiobé loc Qioe = nga _ 283 _ 15 m¥h (3.20)
Trong do
+  Qnga: luu lwgng nude thai (m*/ngd)
+ t: thoi gian hoat dong
+ n:sdbé,n=1
Diéntichbé matloc F=%=2-1m? (3.21)
v 12

Trong do

+ Q: luu lvgng nude nude vao bon loc, Q=12mh

+ v:van tdc loc 8-12 m/h, chon van toc loc 12 m/h
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Pudng kinh bé loc D= [¥- 2 1om (3.22)
Vs T

- duodng kinh bon loc D= 1,2 m

\ 5 2 2
Dién tich bé mit bé loc ap luc R i (3.23)
Van toc loc nude cua bon loc V= % = % =10m/h (3.24)
Chiéu cao bon loc H =hy + ha + hnit hpy + hi2
Trong do:

+ H: chiéu cao cua bé loc (m)

hey: chibu cao bao vé (m), hyy: 0,4 m

+ har: chiéu cao 16p nudc trén mit 16p vat lidu loc (m), ha = 0,5 m
+ hp: chiéu cao khoang chtra nude sau loc (m), hy = 0,5 m
+ hu: chiéu cao 16p vat liéu loc (m)

- Chon l6p vat liéu loc g@)m: cat thach anh va than antraxit
- Chiéu cao 16p cat loc: 0,75 m
- Chiéu cao 16p than antraxit: 0,45 m
+ ha: chiéu cao 16p soi & (m)
- Chon h¢= 0,15 m, cd hat cua l6p d5 1a 2 — 4 mm
Vay chiéu cao ciabélocla: H=12+0,15+0,5+0,4+0,5=2,75m (3.25)
Chon vat liéu c4u tao bé 1a thép CT3, d6 day 3 mm.

Hinh 3. 7: Bén loc ap luc
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3.2.2.6. Bé khir tring
Thoi gian tiép xac ciia hoa cht khir tring v6i nude thai trong bé khong nho hon 30
phut. Chon thdi gian nude luu tai bé khir tring HRT = 0,5h

Thé tich bé khir triing

Vihir tring = Qnai ) X T=12 X 0,5 =6 m? (3.26)
Chon chiéu cao hiru dung Hhu dung= 1,5 m
Chon chiéu cao bao vé Hbiove = 0,3 m

Tong chiéu cao bé diduhda  Hyé = Hiwu dung + Hoaove = 1,5+ 0,3 = 1,8 m (3.27)

‘A ’ A 3o A 3 V am N 6
Dién tich bé diéu hoa Sdiduhoa = —IEHLL = — =4 q? (3.28)
Hpiu dung 1,5

Kich thudc bé khir triung
Chiéu dai L=4 m
Chiéurong B=1m
Chiéu cao H= 1,8 m
Thiét ké 1 bé voi 3 ngan thoi gian luu cia bé t= 0,5 gio.
Thé tich xdy dung Vxd=LxBxH=4x1x33=132m’ (3.29)
Hoa chét str dung khtr tring 13 NaOC1 10% (Javen).
Liéu lugng clo = 3 g/m3 (theo 8.28.3 /TCVN 7958:2008).
Luong clo chdm vao bé =3 x 283 = 849 (g/ngay) = 0,85 (kg/ngay) (3.30)

Lugng NaOCI 10% (Javen) cham véo bé = 22> = 8,5 L/ngy. (3.31)
3.2.2.7. H6 ga diu ra
Chon kich thuéc hb ga dau ra

Chiéu dai L= 1m Chiéu rong B=0,8 m Chiéu cao H=1,5m
Dién tich hd ga Sug=L xB=1x0,8=0,8 m (3.32)

Thé tich xay dung Via=LXBXH=1x08x15=12m? (3.33)
Bom ra diém diu ndi ngoai hé thdng thoat nudc

3.2.2.8. Bé chira bun

Néng @6 BOD trong nudc thai Leops = Lcop X 0,8 =310 x 0,8 = 248 mg/L (3.34)
Do tang sinh khdi bun hoat tinh cta bé SBR 1a:

Pr=0,8.Css + 0,3. Lgops= 0,8x119+ 0,3x 248 = 169,6 (mg/l) = 169,6 g/m? (3.35)
Khéi luong bun du:
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Mbuin = QraxtxPy = 11,8%24x169,6 = 4803 1(g/ngd) = 0,049 tin/ngd (3.36)
Do am ctia bun du 99%:
1 kg — 100 lit
0,049 tin/ngd - 4,9 m*/ ngd
Viy thé tich bun du khi bun du c6 do am 99% la: 4,9 m3/ngd.
Kich thudc bé khir tring
ChiéudaiL=2m ChiburéngB=1,5m Chiucao H=2m
Thé tich xay dung Vxd=LxBxH=2x1,5x2=6m* (3.37)
3.2.2.9. May ép bun
Chon may ép bun bang tai
+ Model: DDTP-BFAS0
+ Cong suit: 1-3 m3/h
+ Kich thudc: D X R X C=2460 X 1140 X 2665 mm
Véi cong suat ép bun 1a 1-3 m3/h va luong bun du 1a 4,9 m3/ngd. Nhu vy may ép
bun chi hoat dong 2h/ngd.

Mau ma DDTP- DDTP- DDTP- DDTP- DDTP- DDTP- DDTP- DDTP-
Model BFA50 BFA75 BFABO BFA100 BFA125 BFA150 BFA200 BFA250
Chiéu rong bang tai
i 500 750 800 1000 1250 1500 2000 2500
Belt width (mm)
Congsuatxuly 1-3 2-4 2-5 35-7 5-9 9-15 15-30 30-45

Capacity (m3/h)

Bun khé tuyét doi

15-45 37-90 37-90 50-105 | 75-135 | 100-240 | 200-440 | 400-700
Dry sludge (kg DS/h)

Motor truyén déng

. 1/2 1/2 1/2 1/2 1 1 2 2
Drive motor (HP) ! ! !
Motor khudy trbn 1/2 1/2 1/2 1/2 1/2 1/2 1 1
Mixing Motor (HP)
Motor ly tam tach nudc 12 : :
Drum motor (HP) 1/2 1/2 1/2 1/2 1/2
2460 2460 2460 2700 2700 3253 3650 3650
Kich thudc tham khao
) - 1140 1440 1410 1640 1890 2125 2390 2910
Dimensions (DxRxC)
2665 2665 2665 2720 2720 2740 3150 3150
Trong lugng tham khao(kg)

Weight (kg)

675 855 855 950 1570 2205 2310 2655

Hinh 3. 8: Catalog may em bun bang tai
Khéi luong bun du cta hé thdng xir Iy nude thai 1a 0,049 tin/ngd = 49 kg/ngay.
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Luong polime can 2-10g polime bt cho mdi kg bun khé. Chon luong can 13 5g
polime/lkg bun kho.
Luong polime cho qua trinh €p 1a Mpolime = 49 X 5 = 245 g polime (3.38)
Nong d6 polime 0,05% — 0,2% cho qua trinh ép bun. Chon ndng d6 pha polime 13
0,1% cho qua trinh ép.
Thé tich dung dich polime 0,1% cho qu4 trinh ép bun I3
Vpolime = % = 245000 ml =245 L (3.39)

3.2.2.10. Cong trinh phu trg
Céc cong trinh chinh dugc uvu tién xay dung sao cho thuan tién nhét, cac cong trinh
phu va phu trg dugc bo tri trén dién tich dat con lai sao cho hop 1y.

Nha diéu hanh: 4,5 X 3,5 X 3,5
Khu héa chit:

+ St dung boén nhya composite

+ Dung tich 500L
3.2.2.11. Tong dién tich xdy dung

Bang 3. 10: Tong dién tich xay dung hé thong XLNT

) Kich thudc (m)
STT Cong trinh SO luong
L B H D

1 Song chan rac 1 0,6 0,6 0,5
2 Bé diéu hoa 1 8 5 3,3
3 Bé SBR 2 8 6 3,3
4 Bé trung gian 1 5 5 3,3
5 Bé loc ap luc 1 2,75 1,2
6 Bé khtr tring 1 4 1 1,8
7 Hb ga dau ra 1 1 0,8 1,5
8 Bé chua bun 1 2 1,5 2
9 May ép bun 1 2,46 1,14 2,665
10 Nha diéu hanh 1 4,5 3,5 3,5
11 Téng dién tich 18 12
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KET LUAN VA KIEN NGHI

Két ludn

Xuly chit dinh dudng trong nudc thai 1a mot thach thuc 16n. Béac biét, nude thai sinh
hoat phat sinh tir cac co s¢ thuong mai, dich vu thuong c6 nong do chat dinh dudng (N)
cao va luu luong thai bién dong theo timg thoi diém, gay kho khan trong viée kiém soat
va xir 1y. Néu khéng c6 giai phap phu hop, ham luong nito trong nudce thai sau xir 1y ¢6
thé gay 6 nhidém ngudn nude, anh hudng dén hé sinh thai va stc khoe con nguoi.

Két qua phan tich dic diém nudc thai tir hai ngudn Fujikura va FPT, c6 thé thay rang
chét hiru co (COD) va chit dinh dudng, dic biét 1a nito (TN, N-NH.*), 1a hai nguyén
nhan chinh gy 6 nhiém. Trong d6:

+ Nong d6 COD dao dong trong khoang 204 - 310 mg/L.

+ Nong do TN dao dong trong khoang 57 - 112 mg/L.

+ Nong d6 NH4* dao dong trong khoang 50 - 107 mg/L.
Thong qua két qua khao sat danh gia, tién hanh cac thuc nghiém xir 1y bang phuong
phap sinh hoa hiéu khi gian doan. Nhan théiy c6 hiéu qua, tuy thudc vao néng do dau
vao ma thoi gian xtr Iy khac nhau ddm bdo dat cot B— QCVN 14:2025/BTNMT.

+ Voindng d6 amoni dau vao 50 mg/L. Thoi gian van hanh 1a 7h.

+ Voindng d6 amoni dau vao 75 mg/L. Thoi gian van hanh 13 9h.

+ Voindng 6 amoni dau vao 100 mg/L. Thoi gian van hanh 13 11h.

St dung két qua khao sat 1dy mau (1) vao thiét ké va két qua van hanh mo hinh (2)
dé xudt thiét ké va quy trinh van hanh HTXLNT phu hop cho Trudng dai hoc Bach khoa
- Pai hoc Pa Nang dam bao nudc sau xtr Iy dat cot B - QCVN 14:2025/BTNMT.

Kién nghi

Viéc xir Iy chat dinh dudng (N) cao 13 vin dé dang dugc quan tim hién nay. Dé co
thé lya chon phwong phap va ti wu van hanh cho hé thong xir Iy nuéc thai:

+ Tién hanh thém cac thyc nghiém xt 1y bang phwong phap sinh hoa hiéu khi
lién tuc.
+ Thay d6i quy trinh van hanh cua phuong phap sinh hoa hiéu khi gian doan.

Tir d6, thay duoc uu va nhuoc diém cia timg phuong phap timg quy trinh van hanh

- Ung dung thiét ké hé théng xtr Iy nude thai phit hop cho timg ngudn thai.
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Phu luc 1: Thong s6 van hanh qué trinh nitrat hoa va khir nitrat véi nong d6 amoni dau vao 50mg/L (thyc nghiém 1)
Théng s6 Pon vi Mé 1 Mé 2 Mé 3
Gio nap xa h Pauvao | 1th | 2h | 3h 4h | 4h30 [Pauvao | 1h [ 2n [ 3h 4h | 4h30 [DPauvao | 1h | 2h [ 3h 4h | 4h30
pH 7-85 7-85 7-85
*f;\fm cap Na2€03 0, ml 150ml 150ml 150ml
OXIC  (Kizm mgCaCO;/L | 393 336 304 273 242 203 397 343 311 269 237 212 402 358 321 285 232 206
coD mg/L 249 132 68 41 29 21 237 121 53 36 24 18 259 137 72 43 27 21
N - NH,* mg/L 53,1 40,4 29,53 12,61 5,89 2,31 51,34 41,18 30,53 16,61 9,73 2,91 54,32 42,47 33,64 18,14 8,72 2,31
N-NO3~ mg/L 1,09 5,83 16,92 32,16 38,41 44,12 0,96 4,26 13,68 28,69 35,15 42,12 1,98 4,53 14,02 29,05 37,11 44,12
SV30 10% 10% 10%
Thong sé Pon vi Mé 1 Mé 2 Mé 3
Gio nap xa h DAiu vao 1h 2h 3h DPau vao 1h 2h 3h DAiu vao 1h 2h 3h
ANoxiC [KiEm mgCaCO;/L | 212 248 269 313 217 263 287 318 211 254 272 321
coD mg/L 302 165 54 27 296 152 74 38 289 138 63 24
N-NO3 mg/L 43,01 24,15 13,56 5,12 41,56 22,65 11,23 3,12 43,98 25,79 14,13 4,67
SV30 10% 10% 10%
Thdng s6 Pon vi Mé 4 Mé 5 Mé 6
Gio nap xa h Pauvaio | 1th | 2h | 3h 4h | 4h30 [Pauvao | 1h [ 2n [ 3h 4h | 4h30 [Pauvao | 1th [ 2n [ 3h 4h | 4h30
pH 7-85 7-85 7-85
‘;ﬁm cap Na2€030, ml 150ml 200ml 200ml
OXIC  IKigm mgCaCO;/L | 392 334 301 269 231 203 408 353 311 275 232 215 392 338 302 269 225 201
CoD mg/L 287 165 88 49 35 26 263 152 76 42 33 24 245 128 82 53 40 28
N - NH,* mg/L 52,96 40,1 28,3 13,6 8,56 2,78 51,38 41,09 33,36 23,67 9,87 1,17 53,63 4321 32,78 21,67 10,87 2,09
N-NO3~ mg/L 2,34 4,67 15,4 29,94 34,94 43,87 0,23 2,67 9,7 20,74 32,14 44,54 1,2 3,82 10,36 23,39 33,12 45,07
SV30 10% 10% 10%
Théng s6 Pon vi Mé 4 Mé 5 Mé 6 (29/3/2025)
Gio nap xa h DAiu vao 1h 2h 3h DPau vao 1h 2h 3h DAiu vao 1h 2h 3h
ANoxic [KiEm mgCaCO;/L | 208 262 284 313 221 265 298 333 205 254 272 317
CoD mg/L 283 125 54 21 297 133 67 29 287 138 63 24
N-NOy mg/L 42,02 21,03 10,53 3,76 43,28 23,02 12,64 3,54 44,31 26,85 13,67 5,62
SV30 10% 10% 10%




Phu Iyc 2: Thong s6 van hanh qua trinh nitrat hoa va khir nitrat véi nong d6 amoni dau vao 75 mg/L (thyc nghiém 2)

Théng sd Pon vi Mé 1 Mé 2
Gio nap xa h Piuvao | 1h 2h 3h 4h 5h 6h 7h Piuvao | 1h 2h 3h 4h 5h 6h 7h
pH 7-85 7-85
Kiém cip NaOH 1N ml 350ml 350ml
oxXiC  |Kiém mgCaCO;/L | 498 448 398 357 313 282 245 222 482 434 391 343 297 262 231 212
) mg/L 267 132 68 41 29 25 20 18 254 128 67 43 31 23 19 16
N - NH,' mg/L 75,8 63,2 50,8 38,5 27,1 18,73 8,54 2,54 74,8 61,93 50,7 36,52 26,53 16,73 7,97 1,97
N-NO;” mg/L 1,09 6,53 17,73 30,45 41,14 50,98 59,75 65,18 0,93 5,32 16,95 31,21 40,84 51,68 60,04 66,06
SV30 10% 10%
Thong sd Don vi Mé 1 Mé 2
Gio nap xa h Diu vao 1h 2h 3h 3h30 DPau vao 1h 2h 3h 3h30
anoxic [KEm mgCaCOs/L | 218 278 341 367 382 207 282 324 357 375
CoD mg/L 357 195 82 45 22 342 189 64 32 17
N-NO;” mg/L 64,57 41,15 20,49 11,18 2,76 65,29 44,18 25,95 14,26 5,23
SV30 10% 10%
Thong sd Pon vi Mé 3 Mé 4
Gio nap xa h Diuvao | 1h 2h 3h | 4h 5h 6h 7h Diuvao | 1h 2h 3n | 4h 5h 6h 7h
pH 7-85 7-85
Kiém cip NaOH 1N ml 350ml 350ml
oOXIC  |Kiém mgCaCO3/L | 479 433 397 346 298 261 235 201 495 426 397 346 294 262 237 214
) mg/L 283 132 69 40 33 22 18 17 292 127 67 42 33 19 16 15
N - NH," mg/L 75,25 60,36 49,41 35,84 23,25 14,65 6,99 1,97 77,83 64,74 51,4 37,36 22,83 14,5 7,14 2,82
N-NO;” mg/L 1,45 7,03 18,24 31,78 43,72 52,38 60,74 65,06 0,68 4,54 17,21 31,45 45,48 52,62 60,94 66,06
SV30 10% 10%
Thong sd Pon vi Mé 3 Mé 4
Gio nap xa h Piu vao 1h 2h 3h 3h30 Piu vao 1h 2h 3h 3h30
anoxic [KEm mgCaCO3/L | 198 275 312 345 364 209 282 320 351 369
) mg/L 330 169 75 35 15 341 175 73 42 24
N-NO;” mg/L 64,13 42,81 23,03 14,17 4,23 65,79 43,27 24,43 12,74 2,95
SV30 10% 10%
Théng sd Pon vi Mé 5 Mé 6
Gio nap xa h Piuvao | 1h 2h 3h | 4h 5h 6h 7h Piuvao | 1h 2h 3| 4h 5h 6h 7h
pH 7-85 7-85
Kiém cip NaOH 1N ml 350ml 350ml
oxXiC  |Kiem mgCaCOs/L | 477 429 391 346 299 258 231 200 480 433 398 342 294 258 234 207
CoD mg/L 280 120 75 45 32 19 19 18 281 124 69 48 31 20 19 17
N - NH," mg/L 76,44 63,84 53,53 37,9 21,81 14,42 5,69 1,86 74,3 62,81 52,81 36,62 22,49 15,51 7,03 1,81
N-NO;” mg/L 0,54 5,02 15,35 30,78 47,13 53,36 62,08 67,15 1,37 6,32 16,45 32,63 45,94 52,68 61,15 66,86
SV30 10% 10%
Théng sd Pon vi Mé 5 Mé 6
Gir nap xa h PAu vao 1h 2h 3h 3h30 PAu vao 1h 2h 3h 3h30
ANoxic [KEEm mgCaCO3/L | 195 274 317 341 364 203 280 329 353 378
) mg/L 347 183 71 37 18 333 167 54 27 16
N-NO;” mg/L 66,12 47,01 28,12 15,67 4,56 65,09 44,18 23,59 13,45 3,23
SvV30 10% 10%




Phuy lyc 3: Thong s6 van hanh qu4 trinh nitrat hoa va khir nitrat véi ndng do amoni dau vao 100 mg/L (thuc nghiém 3)

Théng s Pon vi Meé 1 Mé 2
Gio nap xa h Dauvao | 1h 2h 3hn | 4h | 5h 6h 7h 8h 9h Dauvao | 1h 2h 3h 4h [ sh 6h 7h 8h 9h
pH 7-85 7-85
Kiém cdp NaOH 1N ml 440ml 440ml
OXIC  |Kiém mgCaCOs/L | 582 525 498 442 394 361 336 318 260 207 597 527 481 442 392 362 337 317 257 219
COD mg/L 282 132 84 40 34 20 19 14 12 12 275 111 68 36 31 20 18 15 13 11
N-NH,' mg/L 100,62 | 86,49 73,16 54,35 41,28 31,46 21,59 14,88 6,39 1,01 102,9 84,27 74,3 54,49 42,43 33,75 23,7 16,45 5,03 1,72
N-NO3~ mg/L 1,37 5,04 17,97 35,45 48,44 57,97 67,75 73,98 82,47 88,23 0,55 7,32 16,97 37,22 49,14 56,86 69,04 75,06 83,71 89,15
SV30 10% 10%
Théng s6 Ponvi Mé 1 Mé 2
Gio nap xa h Dauvao | 1h 2h 3h [ 4h Dauvao | 1h 2h 3h 4h
pH
ANOXIC |Kiem mgCaCOs/L | 207 287 372 394 437 210 286 370 400 434
coD mg/L 425 247 73 29 17 435 276 90 43 26
N-NO3~ mg/L 87,15 61,16 34,79 20,18 3,65 87,93 65,08 31,62 20,54 5,04
SV30 10% 10%
Thong s6 Ponvi Mé 3 Mé 4
Gio nap xa h Pauvao | 1h 2h 3n | 4h | 5h 6h 7h 8h 9h Pauvao | 1h 2h 3h 4h [ 5h 6h 7h 8h 9h
pH 7-85 7-85
Kiém cdp NaOH 1N ml 440ml 440ml
oXiC  |Kiem mgCaCOs/L | 578 524 498 446 397 361 334 309 280 212 585 526 482 447 399 363 335 312 277 203
coD mg/L 291 139 83 43 35 21 17 15 12 11 290 127 74 39 26 21 17 13 12 10
N-NH," mg/L 99,86 86,87 72,63 53,6 43,11 34,74 20,73 16,68 6,75 1,49 102,24 | 83,75 72,66 51,66 44,82 34,51 23,25 15,58 7,36 1,27
N-NO3’ mg/L 1,45 4,79 18,35 36,78 47,27 54,84 67,49 72,46 81,31 87,23 1,03 6,73 17,84 38,85 45,29 55,37 66,23 73,43 83,02 90,1
SV30 10% 10%
Théng s6 Pon vi Mé 3 Mé 4
Gio nap xa h Piuvao | 1h 2h 3h [ 4h Piuvao | 1h 2h 3h 3h30
pH
ANOXIC |Kizm mgCaCOs/L | 205 295 368 395 437 200 286 370 392 433
CoD mg/L 430 253 68 26 16 443 286 87 32 19
N-NO;~ mg/L 86,57 62,38 37,25 19,66 2,25 89,03 63,67 35,5 18,07 4,34
SV30 10%
Thong s6 Pon vi Mé 5 Mé 6
Gio nap xa h Pauvao | 1h 2h 3h | 4h [ 5h 6h 7h 8h 9h Pauvao | 1h 2h 3h 4h | sh 6h 7h 8h 9h
pH 7-85 7-85
Kiém cdp NaOH 1N ml 440ml 440ml
oxXiC  |Kigm mgCaCOs/L | 599 525 498 444 396 358 334 310 276 212 576 529 497 449 390 363 337 305 269 206
coD mg/L 286 110 66 32 27 19 16 15 11 11 288 119 69 47 34 19 18 14 11 9
N-NH," mg/L 100,15 | 84,78 71,75 51,04 43,98 33,5 21,71 15,72 7,17 2,77 101,59 | 86,52 69,88 52,44 44,65 32,29 21,99 14,7 6,6 1,53
N-NO3~ mg/L 0,78 5,32 18,95 39,32 47,04 56,68 69,04 74,86 82,21 87,56 0,65 5,03 20,95 38,13 45,83 57,98 68,04 75,76 83,65 88,21
SV30 10% 10%
Thong s6 Ponvi Mé 5 Mé 6
Gid nap xa h DPiu vao 1h 2h 3h 3h30 Diu vao 1h 2h 3h 3h30
pH
ANOXIC |Ki2m mgCaCOs/L | 208 285 372 390 436 204 288 372 391 442
CoD mg/L 436 266 60 39 18 434 292 93 42 24
N-NO5~ mg/L 86,34 59,63 34,65 20,62 5,85 87,03 66,56 35,36 22,61 4,15
SV30 10% 10%
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NHIEM VU DO AN TOT NGHIEP

Pé tai: DANH GIA bAC PIEM NU'O'C THAI SINH HOAT PHAT SINH TU CAC CO SO THUONG MAL,

DICH VU - ’'NG DUNG THIET KE SO BO HE THONG XU LY NwO&'C THAI SINH HOAT CHO
TRUONG DAI HOC BACH KHOA - DAl HOC DA NANG

NHIEM VU NOI DUNG

NHIEM VU 1: DAC BIEM NLFO'C THAI .
— SINH HOAT THONG THUONG VA - 1.1. Pac diem nwéc thai sinh hoat
NU'OC THAI SINH HOAT PHAT SINH —

T CO SO THUHONG MAI DICH VU - . _ . oy . v .
. s - 1.2. Phurrong phap va cong nghé xuwr v nwede thai sinh hoat
CONG NGHE XU LY NU'OC THAI g phap g hghe Xty :

NHIEM VU NHIEM VU 2: DANH GIA DAC DIEM . : : i
PO AN TINH CHAT, THANH PHAN NUGC 2.1.Banh gia dac diém tinh chat, thanh phan nwéc thai sinh hoat phat
TOT NGHIEP THAI SINH HOAT PHAT SINH TUF sinh tlr cac co so thwong mai dich vu
) CAC CO CO THUONG MAI DICH VU
VA THU'C NGHIEM DANH GIA KHA
NANG XU LY NUOC CHUA HAM
LLFONG CHAT DINH DUONG (N)
CAQ BANG PHUONG PHAP SINH
HOA HIEU KHI GIAN BOAN

2.2. Thue nghiém danh gia kha nang xr ly nwée thai chwra ham leong
chéat dinh duéng (n) cac bang phwong phap sinh héa hiéu khi gian doan

NHIEM VU 3: THIET KE SO BO HE
THONG XU LY NUQC THAI CHO
TRUONG DAl HOC BACH KHOA - . . N p
PAI HOC DA NANG 3.2. Bé xuat day chuyén cdng nghé va tinh toan so bd hé thong XLNT

' 3.1. Thong tin thiét ké




NHIEM VU 1: PAC BIEM NUOC THAI SINH HOAT THONG THUONG VA NUOC THAI SINH

HOAT PHAT SINH TU CO SO THUONG MAI DICH VU - CONG NGHE XU LY NUO'C THAI

1. Pac diem nwéc thai sinh hoat
1.1. Nwére thai sinh hoat théng thwéng

¢«  Nuwdéc thai sinh hoat 14 nweére da qua st dung béi con nguedi

«  Phat sinh tir hoat ddng: ndu &n, tdm rlra, gidt gid, vé sinh ca nhan ...

. Thanh phan: chi yéu 1a chat hivu co, protein, ...

Mude thidi den

Mude thdi
sinh hogt

1.2. Nwére thai sinh hoat phat sinh tlr so s& thwong mai dich vu
« Tir trudng hoc , nha may khéng phat sinh nwée thai san xuat,
trung tam thwong mai, van phong,...
. Néng do Nito (N) cao hon do nude tiéu chira ham luong amoni
(NHs*) nhiéu....
« Phat sinh tir cac hoat déng dai tién, tiéu tién,... va thuéng thidu
mét s& hoat déng st dung nhiéu nude nhuw tam rira, giat gid, ...

Thutging mdi
dich vu

Hude thdi den

Muide thai
zinh hoaat

2. Cong nghé x(r ly nwée thai
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NHIEM VU 2: DANH GIA BPAC PIEM TiNH CHAT, THANH PHAN NU'OC THAI SINH HOAT
PHAT SINH TU CAC CO SO THUWONG MAI DICH VU

MUC DPiCH
Xac dinh dac diém nudc thai sinh hoat phat sinh tir co s& san xuat, thwong mai dich
vu. Chil yéu tap trung thanh phan chat hiru co va chat dinh duéng N

Poi twong

* Mha may Fujikura Automotive Viét Nam

- Nha may khéng phat sinh nwée thai san xuét

- Chi yéu nuwde thai sinh hoat cha hon 3500 cdng nhan lam viéc.

- Cac hoat déng phat sinh nwdc thai: Dai tiéu tién, vé sinh ca nhan, khu bép &n tap thé

By hogi — WO
Murdic thid 16 H# thing xir 1¥ nudc
nha blp thii nha miy

* Khu dé thi FPT

- Tram XLNT tap trung khu d& thi FPT Q = 700 m*/ngd tiép nhan nudc thai tir:
+ Nurdre thai khu cdn hd FPT Plaza, trwéng hoc d8 xir Iy dat quy chudn.
+ Nuwére thai khu van phong FPT Complex dwoc XLSB Q= 485 ma.fngd.

MNT trundmg hsc Klhow cin by FPT plaemn Khu VI FPT complex
| } | |
HT XLNT HT XLNT | Béw hogi | | Bétich md
' } |

+

Prgrm xar 15 musde thesi Gip trung kho ddothg PP

QUY TRINH THUC HIEN
- Lén ké hoach khao sat, lay mau.

Tién hanh khdo sat, ldy mau tai: Bé diéu hoa hé théng
XLNT nha may Fujikura va H6 gom diu vao tram XLNT

khu doé thi FPT.

Mau sau khi lay duoc bdo quan va phan tich cac théng s
pH, kiém, TSS, COD, N-NH,", T-N, T-P.

X(r ly sb liéu va danh gia két qua.

Théi gian tién hanh tir 27/02 dén 31/3.

PHUPONG PHAP:
Phurong phap duoc st dung bao gbm:
LAy mau dugc thue hién theo TCVN 6663-1:2011.
Bao quan mau theo TCVN 6663-3:2008.
Phan tich cac théng sb theo TCVN quy dinh.

LAy mau nha may Fujikura LAy mAu khu d6 thi FPT  Phan tich tai PTN

Phuong phap phan tich cac théng sé chat lwong nude thai

5TT Chi titu Phiwrong phap Diing cu
o TOVNSI2011 | a8 Takemurs DM
2 L D% kiém l TCWVN 6636-1 2000 | Cic dung cy tai phing thi nghiém
3 |TSS TCWN 66252000 | TB hit chin khéng, TB sdy Heracus Té
4 .f.‘un- | FCWN 64911999 T8 phi miu HACH CR200
My do quang HACH DXNRO00
5 | N-NH | TCVN 5988:1995 Bép dién. bd chung cat
6 | Tong Nito TCVN 66382000 | Bo pha miu, BG chumg cit

7 | Tdng Photpho

B HOT Lk WSS
TELETHA. A HEFS IRACH BHELS

TCWVN 62022008

Miy do quang Jasco V=530
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NHIEM VU 2: PANH GIA BPAC PIEM TINH CHAT, THANH PHAN NU'O'C THAI SINH HOAT
PHAT SINH T’ CAC CO SO THUONG MAI DICH VU

KET QUA
Pac diém nwdc thai clia nha may Fujikura Viét Nam Déc diém nwdc thai cia khu do thi FPT Ba Nang
TT | Thongsé | Dot | B2 B3| Potd | Bots | Bé | Bo7 | Dog | Do o TT | Thingsd | Benl | B2 [ B3 | Dod [ B s | Dos | D7 | Do [ Do 9
| pH 55 | 65 | 63| 68 | 65 | 69 | 65 | 67 | 65 1 pH 7 61 | 68 | 62 | & | 62 | 65 | 61 | 63
2 Dékiém | 321 | 313 | 325 | 354 | 320 | 368 | 312 | 328 | 302 2 | Dokibm | 334 | 320 | 355 [ 360 | 322 | 352 | 341 | 308 | 303
3oOTSS 10 | 116 | 103 | 18 | 122 | 104 | 106 | 115 | 120 2| Tss 44 56 | 52 | 84 | 68 | 53 6 74 | 69
4| COD | 220 | 202 | 198 | 328 | 336 | 268 | 293 | 286 | 254 3| con 250 | 214 | 186 | 247 | 196 | 238 | 238 | 213 | 239
5 TN | 602 | 574 | 588 | 616 | 644 | 6192 | 5632 | 59.60 | 5830 4 ™ 123 | 9%.0 | 953 | 1092 | 1095 | 93% | 1157 | 1126 | 107.2
6 | N-NHy | 564 | 546 | 538 | 532 | 56,02 | 55,73 | 50.69 | 53,64 | 5247 5 | N-NH4+ | 108 | 86,86 | 84,06 [ 98,28 | 98,55 | §4,42 | 104,13 | 989 | 994
7 TP 6 | 24 | 21 | 22 | 28 | 33 | 28 | 31 | 33 6 P 36 | 42 | 30 | 53 | 26 | 47 | 32 | 42 | 3%
Thanh phan chét hiru co va chat dinh duéng Ty 1& CIN trong nuwée thai sinh hoat
Mdingg ) COD oua 2 i tuomg Pl ) N-NH," cus 2 e oy G trj Mhia may Fujikora | Khu 36 thi FPT Ly =Ihuyf*1 (bang 1.2)
[ Frlimen B0 FPT W Vs W 1PT {:n” Eﬁ} 2724 4:”]
---[ - ™ 6l 105 40
L, 1] 10T F s 5
nas - TV 1§ CN 4,38/1 2,131 10,75/1
" . Nhijn xét Thip Rit thap Trung binh
T x . o

o

Mg 35 T G I dos igng mong do TP eua 2 dda pugeg

[ e 1oL B Fagdms W1

_— !
"
el = i
|y
: . | - |
[ |
[T 1 4
i 2 =
]
0

[ ]

Nhan xét —
B Néng do chét hiru cor COD ela 2 ngudn thai cd su trong dbng
|

nhét dinh dao déng trong khoang 204 - 310 mg/L (TB
|

- Néng dd chét dinh dudng theo TN, NH," cda nwdc thai FPT cao gan gap
ddi so véri Fujikura va ed sur dao déng lén lan lwot trong khodng TN: 57 -
| 12 mgiL (TE 82,05 mgiL), MH,": 50 - 107 mg/L (TB 76,14 mg/L).
| - Ham lrong carbon trong nude thai khdng du cao so vdi ham lwong nite
& c& hai nguén thai, dan dén ty 1& C/N thap hon so vai Iy thuyét.
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NHIEM VU 2: THUC NGHIEM DANH GIA KHA NANG XU LY NUOC CHU’A HAM LUONG CHAT
DINH DUPONG (N) CAO BANG PHUONG PHAP SINH HOA HIEU KHI GIAN BOAN

(1) May tinh diéu khién

2y Ta dign

.ﬂ'"v-,l

30 May khudy

(4} p&u do pH, DO, ORP
(s) D4 bot

Mé hinh thuc té

& 3
i =T &
5| 9
VA -
e 10
iy
8"“ ;

el L T
8] Ong xa nwére sach

) {'f}ng ¥a can

:.J' "
i:i!;:' Van xa by dong
() Binh hoa chét

(1o Bom cap khi

Qua trinh thue hién

N&i dung thwe nghiém

{1) Chuan bj va higu chinh mé hinh: Bé phan tng cd dung tich 42L; thiét bi cap khi va cac thiét bj do pH,
DO, ORP.
{2) Chuan bi bun hoat tinh cho qua trinh sinh héa hiéu khi, nitrat héa va khir nitrat

+ Bun hoat tinh duwrorc lay tr hé thﬁng ¥LNT tram xir Iy nwére thai khu d6 thj FPT duwoc tién hanh rira loc

+ Duy tri luiyng bin trong bé chiém 10% the tich (SV30 = 10%).

+ Duy tri pH frong (7,0+8,5) bang cach bo sung dung dich Na;CO,, 1N.

(3) Van hanh mo hinh:
Ngi dung 1. Van hanh qua trinh sinh hoa hiéu khi, nitrat hoa va khir nitrat wor nong do Nifo dau vao NH;' = 50 mgrL
(thire nghigm 1)

- COD trong khoang 200+300 mg/L.

- N-NH," trong khodng 50-60 mg/L

- Duy tri pH trong (7,0+8,5) bang cach bo sung dung dich Na,CO., 1N.

- Tién hanh lay mau theo gitr ké tlr luc bat dau cho dén két thic lay mau va do cac thong =0 ban (MLSS, MLVSS),

théng sé chat lwong nude (A6 kigém, COD, N-NH,", N-NO;" ).
- X ly 50 liéu va danh gia ket qua.

Ndi dung 2: Van hanh qua trinh sinh hoa hiéu khi, nitrat hda va khir nitrat véi nang do Nito dau vao .I"-.l'H,,+ =75 mgl
(thure nghiém 2)

- COD trong khoang 200+300 mag/L.

- N-NH," trong khoang 70-B0mg/L

- Duy tri pH trong {7,0+8,5) bang cach bd sung dung dich Na,CO, 1N.

- Tién hanh 1ay mau theo gi&r ké tlr loc bat dau cho dén két thuc lay mau va do cac théng 56 bon (MLSS, MLVSS),

théng s6 chat lvgng nudc (36 kiem, COD, N-NH,", N-NO;" ).
- Xir Iy 80 ligu va danh gia ket qua.

WNéi dung 3 Vén hanh qué trinh sinh héa hiéu khi, nitrat héa va khir nitrat voi nong dd Nifo dau vao NH,; = 100
mg/L (thure nghiém 3)

- COD trong khoang 200+300 mg/L.

- N-NH," trong khoang 100 mgiL

- Duy tri pH trong (7,0+8,5) bang cach bd sung dung dich Na,CO, 1N.

- Tién hanh 1ay mau theo gior ké tlr lic bat dau cho dén két thic lay mau va do cac thong s0 bin (MLSS, MLVSS),

théng so chat lvgng nudc (36 kiem, COD, N-NH,", N-NO;" ).
- Xir Iy 50 liéu va danh gia két qua.

K% hérh thirz ngh s diege meom oks PES.TS. Tran Van Duang
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NHIEM VU 2: THU'C NGHIEM DANH GIA KHA NANG XUF LY NUOC CHUA HAM LUONG
CHAT DINH DUONG (N) CAO BANG PHUONG PHAP SINH HOA HIEU KHi GIAN POAN

Két qua ndi dung 1 - Qua trinh nitrat héa

L sy gdm CODheo thil gan
0
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Nhan xét —
Nbng db COD diu vao tr 237 + 287 mg/L (TB 256,7 mg/L) sau
120 phit dau gidm nhanh con 53+88 mg/L (TB 73.17 mgil),
sau 44 gidm chan din vd 18+28 mg'L (TB 23ma/) sau 4,5h van
hanh.

Trong 1 gitr d4u, Tée d8 chuyén haa COD dat gid ] 14 122 +
111 mgCODvh (TB 117,5 mgCODM), sau 3h van hanh tbc db
chuyén hda COD dat 64 + 79,3 mgCODM (TB 709 mgCODvh)
va dat 48,2 + 58 mgCOD/M (TB 51,9 mgCOD/h) sau 4,5h van
hanh.

Méng dé N - r~n-|4* dau vao khodng tr 543 + 514 mg/L (TB
52,79 mg/L) sau 2h diu gidm nhanh con 28,3+ 336 mglL (TB
31,36 malL), va cbn 1,17+ 2,91 mg/L (TB 2,26 mg/L) sau 4,5h
vin hanh. Theo Cét B QCVYN 14:2025/BTHNMT, nong 3 M -
NH, ¥ < 8 mg/L. Nhur vy d& thye nghiém nitrat héa chuydn hoa

4
dat QCWHN la HRT = 4.25h.

Trang 1 gitr Au, the A& chuyén hda N-NOg™ 1a 23+ 4.7 mg
N-NDE_' M TR 1175 mgN-Nﬂﬂ' fh). sau 2h the db tang n dat
4.6 + 7,9 mg N-NO;"/h (TB 6,02 mg N-NO," /h) va sau dé the
dé chuyén hda t@ng lén dn dinh, trung binh dat wr 846 = 9,48
mgN-NO.," /h . Két thic qud trh van hanh the 88 chuyén hda

3

dat 9,1+ 9.8 mg I"-I-I'~.II"...‘I3' /h(TB 9,48 mg H-NGE' ih.

A HOC L WS
TELEETHG Db HEFS O BHELY

FHEA B rAuUeg
BT Trall el At

L il

»  Theri didm bét dAu d§ kidm thay ddi lan lugt irong khodng tir 392 + 408 mg CaCO4/L (TB 387.3 mg CaCO4/L). Sau 4.5h suc !
khi,dd kibm nam trong khodng Wr 201 = 215 mg EaEIZJaJL (TE 206,67 myg EEICDE.I'L:I. !

s Lugng kidm clp: Vi ddu vao nito amoni khodng 50mg/L lugng kiép cp cho mBi mé 13 150ml Na,CO4 1N. :
s Khixem xét lugng kigm tiéu thu trong qua tmh nitrat hda, leeng kiém téu thu cho qua trnh chuydn hda amoni trong qué trnh |
I

nitrat hda & cAc mé dat 3,71 + 3,84 mgC aﬂt}3."rng MI(TE 3,77 mgﬁaﬂﬂafmg N).
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NHIEM VU 2: THUY'C NGHIEM PANH GIA KHA NANG XU’ LY NUOC CHUA HAM LUONG
CHAT DINH DUONG (N) CAO BANG PHUONG PHAP SINH HOA HIEU KHi GIAN BOAN

Két qua ndi dung 1 - Qua trinh khir nitrat

mg'l S suy giam CODtheo thal gian khir ngiL Sirsuny giarm MN-RICL Theo il gian khir mgh-RNC T Tac 45 khirM-NOy- theo thid gian
Ny L 5
i
a0 | x
BN
' o) a2
200 15§ LR
W 1zo
150 (Gt B - OOV 1 2025/ BTNMAT B
. RS
4 B-OOWM142005BTMT s |
53
i) = Rl
D . . - -+ - - ¥ u i i i J u
] 0s i 15 2 25 3 a5 f ns ; T 3 35 5 38 A a 1 z a 1
— it ] e W Y Bl S e bt Bl 5 [T N T P— T L e ol SR L L e L LT | RS L T e B T v whE APMGE SME3 o LEE - NED o MGS  w Teang binh Gt
- Nhﬁl"l %t — 2
1 ok 1 | |
o Sokem luongkem g NN g | = Néng a6 COD dhu vao tr 283 = 302 mglL (TB 262,3 mglL) sau 2h dhu gim nhanh con 54+74 mglL (TB 625 mglL), sau 46
3 1 30 | gidm chan vé 21+38 mall (TB 27,2 mg/L) sau 3h khir. Theo QCVN 14:2025BTNMT cit B | & i Iv dat quy chudn ndng 4 |
o | . | 28 | COD = 60 mglL chn HRT = 2,5h, i
LR .
- ' 3 27 . : »  Mbng dé N-NGE' ddu vao tr 41,56 + 44,31 mg/L (TB 43.03 mag/L) sau 2h dau gidm nhanh con 10,53 = 14,13 mg/L (TB 12,63 :
' 4 27
e 263 | o i mgiL), sau &4 glam chin din vd 3,12+562 (TB 4,31 ma/L) sau 3h khir. Theo QCVN, ndng d8 N-NGE' < 20 mg/L cin HRT = I
20 | | 1.75h. ,
1 25
ll ey |« The a6 khir nitrat dat cao nhit trong 1h d4u tign dat 17,5 + 20,8 mg N-HCJS' /h(TB 19,1 mgl*-l-NCJS' fh). Kt thae qua trnh khia |
a0 | 23 : the df khir dat 12,6 + 13,1 mg N-NOg /n (TB 12,8 mgN-NO5 fh). :
o | | & |« Thii diém bit ddu dg kibm tir 205 + 221 mg CaCO4/L (TB 212,33 mg CaCO4/L). Sau 3h khir, dé kibm & cdc mé ddu tang dat |
14 | wr 313 + 333 mg E:aC:-DEIL (TB 319.17 mg CaCD:iJ'L]_ Lugng kidm téng trong qua tmh khir nitrat & cadc mé dat 2,63 + 2,89 |
0 20
Y M2 M3 MM MES WG Tunghinh b : mgCaCO,img N (TE 2,76 mgCaCO,/mg N). :
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NHIEM VU 2: THUY'C NGHIEM PANH GIA KHA NANG XU’ LY NUOC CHUA HAM LUONG
CHAT DINH DUONG (N) CAO BANG PHUONG PHAP SINH HOA HIEU KHi GIAN BOAN
Két qua ndi dung 2 - Qua trinh nitrat hoa

L Syrsury g COD theo thl gian — T 83 chirydin héda COD theothél gan Hhﬁl"l xét
- " o « Nbng d4 COD ddu vdo i 254 + 202 mall (TB 276.2 mgil)
o o i sau 3h dAu gidm nhanh con 40+48 mg/L (TB 43,2 mgiL). sau
140 |
- 'y dé gidm chan din vd 15+18 mg/L (TB 16.8 mg/) sau 7h van
| ! Wi 5 i hé'll‘lh-
a0 § 777 + Trong 1 giér dAu, The 46 chuydn hda COD dat gid i 12 126 +
8 joz— : 165 mgCOD/M (TB 148 mgCODM), sau 3h vin hanh tbe a6
429 =
"" ' §¥a ; chuyén héa COD dat 70 + 83,3 mgCOD/M (TB 77.7 mgCOD/)
“ va dat 34 = 396 mgCOD/h (TB 37 mgCOD/M) sau Th van hanh.
o L i i i i i i & i - - - ' " - - 1 |
’ ' - ! ) ’ ’ L e N e A S SO ST v |+ Nbng dd N - an“' diu vao khodng tr 74,3 + 77,8 mg/L (TB
= WD e MY e b L B e T ehEL AME2 SMED o M4 -MES MBS e ThungBinh o [
75,74 mg/L) sau 3h dau gidm mdt nla con 358+ 385 mall
—ul Syrsury gidm NH,* theo thél gian — Tz 3 chiuayn héa N-HO, thee théd gan i (TB 37,13 mgil). va cdn 1,81+ 2,82 mg/L (TB 2,16 mg'L) sau
ll T 5 7h van hanh. Theo Cot B QCVN 14:2025BTNMT. nbng dd N -
z | 5 HH4+ < B mg/L. Nhu vay d& thue nghiém nitrat hda chuyén
o | § 1012 'R oS 3 0.8 hda dat QCVN 14 HRT = h.
(R i -
8 i 7ss | # Trong 1 gitr dAu, the 36 chuyén héa N-NOq 12 3,86 + 5,58 mg
sl 5 N-HGE' h (TB 117.5), sau 2h the 46 tang bn dat 7.99 + 8.4 mg
& |
p H 478 H-HGS‘Ih (TE 7,99 ) va sau dé tde A8 tang lén, trung binh dat

, 5 r 9,29 + 10,76 mgN-NO5™ /h . Két thic qua tmh te 48 chuyén

héa dat 8,1+ 9,5 mg N-NO,™ /h (TB 8,28 mg N-NO" /h).
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T i T i NS e R S i B i T i —— oy sl whid1 wbiid oMe3 oMdd -WEE MG s Tungbinh o
e 0318 luongicm gt tuériiie et — Nhan xét
w0 _ ‘*:’ = Thér didm bat d4u 65 kibm thay 881 lan luot trong khodng tir 477 + 498 mg CaCOy/L (TB 4852 mg CaCOq/L). Sau 7h suc
wo | g3 M gm0 YT e 1: khi,dé kidm ndm trong khodng tir 200 + 222 mg CaCO,/L (TB 2093 mg CaCO,/L).
a0 | T = Lwong kiém cip: Vi dhu vao nito amoni khedng 75 mg/L lwong kidp cip cho m3i mé 1A 350 ml NaOH 01N,
20 | I I I | | | :: = Khi xem xé&t leong kidm tiéu thu trong qua trnb niteat hda, lugng kidm téu thy cho quad tnh chuyén hda amonl trong qud trh |
20 | | 32 nitrat héa & cac mé dat 3,71 + 3,79 mgCaCO4/mg N (TB 3,76 mgCaCO4img N). |
| | e - e
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NHIEM VU 2: THU’'C NGHIEM PANH GIA KHA NANG XUF LY NUOC CHU'A HAM LUONG
CHAT DINH DUONG (N) CAO BANG PHUONG PHAP SINH HOA HIEU KHi GIAN POAN

Két qua ndi dung 2 - Qua trinh khir nitrat

mal Sirsuy gam COD theo thél gian ke gL Syrsury gidm N-NCk- theo thid glan ki Toe 30 khirN-NO, theo thii gian
40 - m . =
L]
L g 2140 T
20 * 204
Ll '1" iz 8 W
ol 15 &
o it
v
L
0 &
] oA i i i :
o o8 I L) . ] X 1% i i % 1 15 2 % 3 15 ‘llh ] ] 2 3 4
i il 1 —— WD —a— Al 3 —a W d hols & W il LN D s (0B DL @y —— ] Pl —a— BB ] —— Rl A ol 5 i B s T Eirth — Chy by w1 aMEZ2 #MED oA 0T LG @ Trumgbinh
_ . Nhan xét
By kiemwal kiemt Nd‘uy&hﬁ:i : |
mgCaCL wl ang Ca00) wghigiden | = Mbng 44 COD dhu vao 330 + 357 mo/L (TB 341.7 mg/L) sau 2h d4u gidm nhanh cbn 54+82 mg/L (TB 69,8 mg/L), sau d6 gidm vé |
& - 58 5 15 + 24 mg/L (TB 18, 7mgiL) sau 3,5h khir. Thes QCVN 14:2025/TNMT, dé xi Iy dat theo guy chudn ndng dd COD s 60 mgiL |
a | | 20 | chn HRT =2 5h, '
.2 ; ) ;
L = dn .27 i Ei'a- ;: | = Nbng db N-NE}S ddu vao wr 64,1+ 66,1 mg/L (TB 65,2 mg/L) sau 2h dau gidm nhanh con 20,9 + 28,12 mg/L (TB 12,63 mg/L), |
Wl | 26 | saudb gidm chan din vb 2.76 + 5,23 (TB 3,83 mgiL) sau 3,5h khiv. Theo QCVN, dé xi¥ I dat theo quy chufin nbng 88 N-NO," s |
= i ] g | 20 mg/L cin HRT = 2 5h. ’
a0 | [ |
o | |5, | = Theddkho nitrat Gat cao nhit trong 1h ddu tidn dat 19,1 + 23,4 mg N-NOg h (TB 21,4 maN-NO ). Két thic qua tinh khivu tbe |
00} | 22 5 a5 khir dat 17,1 + 17,9 mg N-HU-S' Mh({TB 17,5 mgl*-.l-l*-.lﬂﬂ' k). :
8 21 | ® Thid diém bit dbu 48 kidm wr 195+ 218 mg Cgﬂ{}aﬂ_ (TB 205 mg GaC{}E.l'LJ. Sau 3,5h khir, 36 kidm & cac mé dbu tang dat 1w g
A Mur_ Mu; Mu: ”J ) “? ' M.; ' ng;“ ' ; 364 + 382 mg CaC I::laJ'L (TB 372 mg Caﬂﬂ-ﬂﬂ_}. Lugng kidm ting trong qua tmh khir nitrat & cac mé dat 2,55 + 283 [
T [ mgc aﬂﬂa.fmg MI{TB 272 mgﬂaﬂﬂﬂfmg M.
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NHIEM VU 2: TH'C NGHIEM PANH GIA KHA NANG XU LY NUOC CHUPA HAM LUONG
CHAT DINH DUONG (N) CAO BANG PHWONG PHAP SINH HOA HIEU KHi GIAN BOAN

Két qua ndi dung 3 - Qua trinh nitrat héa
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Nhan xét

Mang dé COD dau vao tr 275 + 291 mg/L (TB 285.3 mg/L) sau
4h dau gldm nhanh cdn 26 + 35 mo/l (TB 31,2 mg/L). sau db
gidm chan dan vé& 9+ 12 mg/L (TB 10,7ma/) sau Sh vin hanh.

Trong 1 gier ddu, The db chuyén hoa COD dat gia tri 14 150 =«
176 mgCODvh (TB 162,3 mgCODMh), sau 3h van hanh the 46
chuyén hba COD dat 61 + 66 mgCOD/Mh (TB 63,5 maCOD/h) va

dat 283 + 31,1 mgCOD/Mh (TB 305 mgCODvh) sau 9h van
hanh.

Ndng 86 N - NH, " dhu vao khodng tir 99.9 + 102.9 mg/L (TB |
101,2 mg/L) sau 3h dau gidm mdt nlra cbn 51,1 = 54 5 mg/L
(TB 52.9 mgiL), va cdn 1,1 + 2.7 mg/L (TB 1,63 mgiL) sau Bh
van hanh. Theo C&L B QCVN 14:2025/BTNMT, ndng @8 N -

NH4+ = & ma/L. Nhur vay 68 thue nghidm nitrat héa chuyén héa

dat QCVN la HRT = 8h.

Trong 1 gitr ddu, the d& chuydn hda N-NO5 18 3,34 + 6,77 mg
N-Nl.‘_':ls' M (TB 4.7), sau 2h thc dd ting lén dat 8,21 + 10,2 mg
N-Nﬂa'.fh (TE 8,8 ) va sau d6 the 46 tdng lén | trung binh dat
Wy 8,7 + 12,2 mgN-NO5™ /h . Két thic qué trnh tbe 66 chuyén

hda dat 9.5 + 9.9 mg I"-.I-N{'_'lﬂ' hi(TB 9,7 mgN-HDS' /h).

— Nhan xét

o Thivi didm bt ddu 65 kidm thay 8di lAn lueot trong khodng tir 392 + 408 mg CaCO4f/L (TE 3873 mg CaCO4/L). Sau 4,5h
syc khi,d4 kigm ndm trong khodng tr 201 + 215 mg CaEDE.'L (TB 206,67 mg CaG{)ﬂIL]_
»  Luong kiém clp: Véi ddu vao nito amoni khoding 50mgiL lvong kidp cdp cho mi mé 14 150ml Na,CO, 1M.

3

»  Khi xem xét lrong kidm téu thu trong qué trnh nitrat haa, legng kidm tiéue thu cho qua trnh chuyén hda amoni trong qua
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trnh nitrat hda & cdc mé dat 3,71 + 3,84 mgCaGﬂE.’mg M(TB 377 mgt‘:aﬂﬂﬂ.fmg M).
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NHIEM VU 2: THUY'C NGHIEM BDANH GIA KHA NANG XU LY NUOC CHUA HAM LUONG
CHAT DINH DUONG (N) CAO BANG PHUONG PHAP SINH HOA HIEU KHi GIAN POAN

Két qua ndi dung 3- Qua trinh khir nitrat
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Hhan I‘ét e

Néng d6 COD ddu vao tr 425 + 443 mg/L (TB 433.8 mg/L) sau 2h diu gidm nhanh cdn 60+93 mg/L (TB 78,5 mg/L), sau dd

gidm chan wd 16+26 mgiL (TE 20 mg/L) sau 4h khir. Theo QCVM , 6 xi Iy dat theo quy chudn ndng 66 COD = 60 maiL cin
HRT = 2 5h.

Nbng a6 H-HCIE‘ ddu vao tir 86,3 + 89,1 mg/L (TB B7,3 mg/L) sau 2h d4u gidm nhanh cén 31,6 + 37.3 mag/L (TB 34,9 mg/L),
sau 36 glam chan din vé 2.3 + 5.9 (TB 4.2 mg/L) sau 4h khir. Thea QCVN 14:2025BTNMT, & xir Iy dat theo quy chudn ndng

d6 N-NO,™ <20 mglL chn HRT = 3h.

Tée 64 khir nitrat dat cao nhdt trong 1h dhu tign dat 20,4+ 26,7 mg N-NOg /M (TB 24,3 mgN-NO,"/h). Kéi thic qué trnh khiru

the 64 khir @31 20,1+ 21,2 mg N-NO,” /h (TB 20,8 mgN-NO," /h).

Thér didm bat diu a8 kidm tr 200 + 210 mg CaC ﬂﬂfL (TE 2057 myg Caﬂﬂa.ﬂ_}. Sau 4h khir, d8 kidm & cidc mé déu ting dat
I 433 = 442 myg GEIC'DE.I'L (TB 43865 mg Eaﬂﬂa.'l:. Luemng kidm t@ng trong qua trmh khie nitrat & cde mé dat 2.7 + 2,83

mgCaEGS.‘m M{TE 2,78 ngaCDEImg M.
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SO DO DAY CHUYEN CONG NGHE HE THONG XU LY NUOC THAI TRUONG DAI HOC
BACH KHOA - bAI HOC DA NANG
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KET LUAN VA KIEN NGHI
Két luan
X0 Iy chat dinh dwéng trong nwére thai 1a mot thach thire Ion. Dac biét, nuwdc thai sinh hoat phat sinh tir cac co sé thwong mai, dich vu thuérng co ndng do chéat
dinh dwdng (N) cao va lwu lwong thai bién déng theo tirng thei diém, gay kho khan trong viéc kiém soat va xir ly. Néu khéng cé gidi phap phi hop, ham lvong nito

trong nwaoc thai sau xir Iy co thé gay 6 nhiém ngudn nwéc, dnh hwrdng dén hé sinh thai va sirc khde con nguoi.

(1) Két qua phan tich dac diém nwdc thai tir hai ngudn Fujikura va FPT, ca thé thay rang chat hiru co (COD) va chét dinh dwéng N (TN, N-NH.'), 1a hai nguy&n nhan

chinh gay & nhiém. Dac biét néng dd N cla hai ngudn co sw chénh léch kha Ién. Trong do:
+ No6ng do COD dao déng trong khodng 204 - 310 mgl/L.
+ No6ng do TN dao doéng trong khoang 57 - 112 mglL.
+ Noéng d6 NH:' dao déng trong khodng 50 - 107 mg/L.

(2) Théng qua két qua khao sat danh gia, tién hanh cac thwc nghiém x Iy nwéc thai bdng phwong phap sinh héa hiéu khi gian doan. Nhan thay co hiéu qua, tuy

nhién tiy thudc vao ndng dd dau vao ma théi gian xd ly thay doi khac nhau dé dam bao nudc sau xtr ly dat cot B - QCVN 14:2025/BTNMT.
+ V&inéng dd amoni dau vao 50 mg/L. Thoi gian van hanh 1a 7h.
+ Vé&indng dd amoni dau vao 75 mg/L. Théi gian van hanh 13 9h.
+ V&inéng dd amoni dau vao 100 mg/L. Thei gian van hanh 1a 11h.

(3) St dung két qua khao sat 1ay mau (1) lam théng s6 dau vao thiét ké va két qua van hanh mé hinh cla thwc nghiém (2) dé tién hanh dé xuat thiét ké day chuyén

cong nghé va quy trinh van hanh hé théng x(r Iy nwére thai phi hop cho Trwdng dai hoc Bach khoa - Pai hoc Ba Nang dam bao nudc sau x(r Iy dat cot B - QCYN
14:2025/BETNMT.

Kién nghi
- Viéc xtr ly chat dinh dwéng (N) cao 1a van dé dang dwoc quan tdm hién nay. Pé co thé Iwa chon phuong phap va téi wu van hanh cho hé théng xd ly nwérc thai:

+ Tién hanh thém cac thuc nghiém x ly bang phwong phap sinh hoa hiéu khi lién tuc.
+ Thay dbi cach thirc van hanh cla phwong phap sinh hoa hiéu khi gian doan.

- Tir do, thay duroc wu va nhwoc diém cla tirng phwong phap tirng quy trinh van hanh - Ung dung thiét ké hé théng xdr Iy nwéc thai pha hop cho tirng ngudn thai.
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