THUYET MINH THIET KE HE THONG XU LY NUGC THAI

CHUONG 1: TONG QUAN
A. TONG QUAN HE THONG XU LY NUGC THAI
1. TONG QUAN DU AN

Tén dy 4n: NHA MAY CONG TY TNHH CONG NGHE THE THAO
ARCANA POWER (VIET NAM)

Hang muc: Tram xit ly nwée thai

Pia diém: Xuéng W9, W10, F11, nha xudng sb 3, 16 G4, G5, G6, Khu cong
nghiép sb 3, xd Xuan Tric, tinh Hung Yén

2. THONG SO THIET KE
2.1 Quy mé thiét ké

Hé thong xir Iy nudc thai cé cong suit: 2,5 m3/gidy - 20 m*/ngdy.dém

2.2 Théng s6 6 nhiém mede thdi dau vao hé thong

STT | Théng sb Pon vi Gia tri
1 PH 6-10
2 CoDy; mg/lit <1000
3 | Ddumd mg/lit <25
4 | Téng Photpho ( theo P) mg/lit <25
5 Chét ran lo limg ( SS) mg/lit 800
6 Amoni ( NH*-N) mg/lit 40

Ngoai ra con 6 nhiem cac kim loai nang nhu: kém, sit...

2.3 Théng s6 dau ra theo tiéu chudn ciia KCN 56 3

STT | Thong sb Pon vi Gia tri
1 PH 6-10
2 COD¢ mg/lit <350
3 | Daumd mg/lit <5
4 Téng Photpho ( theo P) mg/lit 6-10
5 | Chétran lo limg ( SS) mg/lit 300
6 Amoni ( NH*-N) mg/lit 20-40
7 Kém mg/lit 3
8 |Sit mg/lit 1

2.4 Diém xa thdi:

Nudce thai sau xir ly duge xa vao dudng 6ng gom chung cua nudce thai cong

nghiép — Nha xudng Bualoi




2.5 Bun thai

Bun thai dugc dua vé may ép bun khung ban, ép khé sau d6 duge don vi chuyén
mon thu gom dinh ky.

3. CONG NGHE XU LY
3.1 Co s6 thiét ké va lua chon cong nghé

Tai lidu co s& do chii dau tr cung cip

Théng s6 chét luong nudc thai tai tram xir ly tuong tur cia chi dau tr cung cip
Tham khao kinh nghiém tir cac du an tuong tu cua chu dAu tu da dau tu tai
Trung Quéc.

TCVN 7957:2023 - Thoat nudc — Mang ludi va cong trinh bén ngoai

QCVN 40:2025/BTNMT - QUY CHUAN KY THUAT QUOC GIA VE NUGC THAI
CONG NGHIEP

3.2 Céng nghé ap dung

Do dic tinh nuée thai ¢6 ddu md, Photpho cao, 6 nhiém kim loai ning

Nén dugc 4p dung héa 1y 2 14n: diéu chinh PH — Keo tu + Tao bong — Lang



NUGC THAI NHIEM DAU

SO PO KHOI CONG NGHE TRAM XU LY NUOC THAI

NUGC THAI KIM LOAI NANG
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e Nudc thai nhiém diu: Nudc thai nhiém diu duoc dua vé bé thu gom va bom
18n bé tach dau, tai day dau m& duogc phan tach véi dong nude thai, diu m& ndi
duge xa bo dinh ky do don vi chuyén trach van chuyén tiéu hiy.

e Nudc thai nhi®m kim loai va photpho: Pdi v6i nuée thai nhiém kim loai va
photpho durgc bom thu gom dua lén bé diéu hoa trude khi di vao cac quy trinh
xtr ly phia sau.



e Bé diéu hoa nudc thai: B& didu hoa nudc thai c6 tac dung didu hoa luu lugng,
cling nhu ndng d6 cac chét 6 nhiém trong ngay, dam bao cac thong sé & mirc
trung binh ngiy, qua d6 hé thong khong bi sbc tai, xir Iy dugc triét dé hon.

e Bé su ch: Bé su cb gdbm 02 bon nhua c6 téng thé tich 12 20 m3 du dung tich
chira ciia 01 ngay x4 thai. Bé c6 tac dung phong ngira sy cb vé hé théng, luu
chira khong cho x4 thai nude thai chua dugc xir ly ra ngoai.

Sau khi hé thong dugc xir Iy xong thi nudc thai trong bé su ¢b s& dugc bom
nguoc vé bé diéu hoa dé xir Iy lugng nudce thai nay.

e BékeotuOl:

Hoa chit dung: NaOH, PAC, CaCl,
NaOH c6 tac dung nang PH lén PH = 9,5, tai diém PH nay cac ion kim loai
nhu Zn,", Fe," hinh thanh két tia, dai két tia PH duoc thé hién bang dudi:

Bing 2: Pham vi két tiia ctia mét sé ion kim loai

Pb**<0,5mg/1
Cd>*<0,2mg/1
Ni?*<0,5mg/I
Zn**<2 0mg/1
Fe**<3,0mg/l
Cu?*<0,5mg/1
Cr**<0,5mg/1
AP*<3,0mg/l
Sn2*<2,0mg/1
Fe3*<3,0mg/1

s i

Két tia v6i NaOH KOt tiia vii Ca(OH), KOt tiia vii s«®a

Tai bé nay, PH dugc giam sat va diéu khién bing hé thdng PH online

Khi céc ion hinh thanh két tia PAC dugc cham ddng thoi, PAC c6 tén g0o1 Poly
Aluminium Chloride con duogc goi 1a chét tro ling, keo tu tao bbng, phén nhém ton tai dudi dang cao phan

tu.



Co ché hoat dong ctia PAC nhu sau:

Budc ddu hdp phy csc byt khichimg 12 duz vio m1 Miguy polymeve 185 vu
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Qua trinh PAC bi thuy phan tao ra cac polymer nhom cé dién tich duong, hut 14y céc hat
cin lo ling, tao ra cac hat ciin c6 kich thudc va trong lugng 16n hon, d& dang léng hon.
Hoéa chét CaCls ¢6 tac dung phan tmg v6i gbc Photphat c6 trong nudc thai dé tao ra két
tia Caz(PO4)2

3Ca?" + 2PO# — Cas(POs): |
Trong mdi trudng kiém cac ion kim loai ciing phan tmg véi gbc Photphat qﬁa do ciing giam déng ké
luong hoa chit can ding:

E -

3Fe?* + 2P0+ — Fes(POa4): |
Fe** + PO+* — FePOs |
3Zn*" + 2P0+~ — Zns(POa): |

2|



Tai khéi bé nay bd tri: 01 dong co khudy c6 tdc d6 30 vong/phit cing truc canh khudy
bang inox diy nhanh qua trinh tiép xdc gitra hat cin va PAC.

Bé tao bong 01: Sau khi nudc thai trong bé keo tu duge hinh thanh cac hat can
c6 kich thuc mit thudong c6 thé nhin duoc, tai ngin bé nay, duge cham
polymer c6 tic dung két dinh cac hat cin ndy tao cic cac bong cin 16n, diy
nhanh kha ning ling ciia cac bong can.

Tai khdi bé nay bé tri: 01 dong co khudy c6 tdc do 17 vong/phit cing truc canh khudy
bang inox, cho kha ning tiép xtc cac hat cin di hinh thanh va polymer, véi toc d§ khuay
thip khong 1am v& cac bong cin da dugc hinh thanh.

Bé léng 01: Sau khi cac bong cin 16n duogc hinh thanh, nude thai duoc dua vao
bé léng 01, tai day cac hat cin cta ion kim loai d3 két tua, cin lo Iing c6 trong
nudc thai duoc

Bun can duogc I'Zing xuéng day bé le"mg va dugc dua vé bé chira bun luu chira,
trude khi duge ép kho.

Bé keo tu 02:

Héa chét dung: H2SO4, PAC

Sau khi qua lang 01, nuéc thai dugc dua tiép vao hé théng hoa ly 14n 2, tai bé
keo tu 02, tai day axit HoSO4 dugc cham vao dé trung hoa PH, va PAC cham
14n 2 dé keo tu hoan toan cin trong nudce thai.

Bé tao bong 02: Twong tur nhu bé tao bong 01, bé tao bong 02 s& ndm trong
khéi phan tng héa Iy 02 giam triét d& ham luong cin c6 trong nudc thai.

Bé léng 02: La"lng triét dé ham lugng cén cd trong nudce thai, dat du diéu kién
x4 thai ra ngoai moi truong.

Bon chira nurde sau xir Iy: Gdm c6 02 bdn chira véi téng dung tich 1a 20 m?,
mot ph?in nudce thai sau xir Iy dugc bom di tai sir dung cho muc dich san xuét,
mdt phan lrong nurée s& duge xa thai ra ngoai theo dudng cbng gom chung va
thoat ra diém x4 thai duoc cap phép.

Bé chira bun: Bé chira bun gém 01 bon chira ¢ dung tich 10 m3, muc dich
chira lugng bun thai tir hé théng héa 1y, sau d6 duoc ddy vé hé théng ép bon.
Hé thong may ép bun: Gém c6: M4y ép bun khung ban, hé thdng cap hoa chit
Polymer Anion, hé théng khudy troén bun va polymer.

Hé théng hoa chit:

Bao gdm cac hé héa chét sau:

+ Hé bon, dong co, truc canh khuéy, bom dinh lugng: Hoa chét CaCl,

+ Hé bon, dong co, truc canh khudy, bom dinh lwong: Hoa chit NaOH

+ Hé bon, dong co, truc canh khuéy, bom dinh luong: Hoa chit PAC

+ Hé bon, dong co, truc canh khue“’ly, bom dinh luong: Hoa chit PAA



+ Hé bdn, dong co, truc canh khuéy, bom dinh luong: Hoa chit H2SO4
+-He bon, dong co, truc canh khuéy, bom dinh luong: Héa chét khir dau

3.3 Tinh toan céng nghé

APPENDIX 1: TECHNOLOGY PARAMETER CALCULATION TABLE

PROJECT: WASTEWATER TREATMENT PLANT, CAPACITY 20 M3/D

THONG SO PAU VAO/ INFLUENT

STT A = ' et Don
Tén thong so/ Parameter hiéu/Sy | Cong thirc/ Equation | qui/Resul EIEATR
/No vi/Unit
mbol t :
Luu lugng ngay trung
| binh/Influent capaccity per Qd 20 m3/d
day
Luu luong gid trung
2 binh/Influent capaccity per Qh 1 m3/h
medium hour
Hé s6 khong diéu
i hoa/Coefficients s 1.8
_ Luu luong gio 16n
4 nhat/Influent capaccity per | Qh,max 15 m3/h
maximum hour ¢
6 PH dong vao/PH influent PH 6-10 mg/1
COD dong vao/COD
! il lucnt o 1000 el
8 SS dong vao/ SS influent SSo 800 mg/1
9 NH4 dong vao/NH4 influent | NH4,0 40 mg/1
NO3 dong vao/NO3 ‘
10 ifluent NO3,0 , mg/l
Tbng Nito dong vao/ Total
T Nitrogen influent Te 40 pel
Téng Photpho dong vao/
I Total phosphorous 5 25 mg/l
13 Déu m&/0il & Fat o mg/l
Chiéu siu muc nudc hitu
H dung H 2,80 o
YEU CAU PAU RA SAU XU LY/ EFFLUENT AFTER TREATMENT
Ki Két
STH Tén théng s6/Parameter hiéu/Sy | Cong thirc/ Equation | qui/Resul })on
/No vi/Unit
mbol t -
1 PH dong ra/ PH effluent PHe 6-10 mg/1
COD dong ra/ COD
2 effluent CODe 350,00 mg/1
3 SS dong ra/SS effluent Sse 300,00 mg/1
4 NH4 dong ra/ NH4 effluent NH4,e 20-40 mg/1
5 NO3 dong ra/ NO3 effluent 0,00 mg/1

@ 22/
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Tbng Nito dong ra/Total
6 Nitrogen effluent SR 40.00 g/l
7 Toéng Photpho dong ra/Total T-Pe 6.00 @]
phosphorous
TINH TOAN THONG SO CONG NGHE/ TECHNOLOGY CACULATION
BE TACH DAU, MO/GREASE & OILD REMOVAL TANK
Ki Két
L Tén thong sé/Parameter hiéu/Sy | Coéng thirc/Equation | qua/Resul Do’n
/No vi/Unit
mbol t
Thoi gian luu nudc trong bé t 3,000 h
Thé tich bé \Y 4,500 m3
Chiéu sau cong tac ciia bé H 2,000 m
Dién tich tiét dién ngang F 2,250 m2
Chon bon ché tao sén 10,000 m3
BE PIEU HOA/EQUALIZATION TANK
Ki Két
S Tén thong sé/Parameter hiéu/Sy | Cong thirc/Equation | qua/Resul Do’n
/No vi/Unit
mbol t *
Luu lugng nuédc thai
1 ngay/Influent capaccity per Qd 20,000 m3/d
day
Luu luong nuéc thai gid
2 trung binh/Influent Qh 0,833 m3/h For 24h
capaccity per medium hour
Hé sb khong diéu
3 hoa/Harmonic coefficients £ L i
Luu luong gio max/Influent
4 capaccity per maximum Qhmax 1,500 m3/h
hour
Thoi gian luu
2 nudc/Retention time oo s i
Thé tich bé diéu
6 hoa/Effective Volume of Vdh Qbhmax*Tluu 20,000 m3
tank
Luru luong khi cip dé hoa
7 trén nudc thai/Air supply to q Chon 0,010 mig/ e
Mixing of Wastewater P
Luong khi cap vao bé/Air N .
8 SRk Qk Vdh*q 0,200 m3/min
8 Téng s6 bom Chon 2,000 céi
g | Solwebeubogcons Chon 1,000 céi
cung lic
10 Luu luqng:bon’x toi thieu 0.833 m3/h
can ¢
11 Cot ap bom 5,500 m
12 Puong kinh 6ng gdp sau 0,012 m
bom thu gom
13 Chon dudng kinh éng 0,020 m




BE PONG TU 01/COAGULATION TANK 01

STT , Kt g Pon
Tén thong so/Parameter hiéu/Sy | Cong thirc/Equation | qua/Resul R
/No vi/Unit
mbol t 5
Luu lugng nudc thai .
ngay/Influent capaccity per Qd 20,000 m3/d
day
Luu Iugng nudc thai trung
binh/Influent capaccity per Qs 0,01389 m3/phut
medium second
Thoi gian luu g
nuc'yc/Retgention time g S phy
Thé tich bé phan
ung/Effective Volume of VR VR=t*Qmax*60 0,208 m3
tank
BE TAO BONG 01/FLOCULATION TANK 01
Ki Ket
i) Tén thong s6/Parameter hiéu/Sy | Cong thirc/Equation | qua/Resul Do'n
/No vi/Unit
mbol t ;
Luu Iuong nudc thai
ngay/Influent capaccity per Qd 20,000 m3/d
day
Luu lugng nudc thai trung ,
binh/Influent capaccity per Qs 0,01389 m3/phut
medium second
Thoi gian luu .
nuéc/Retgention time ] o Pt
Thé tich bé phan
umg/Effective Volume of VR VR=t*Qmax*60 0,208 m3
tank
BE LANG 01/PRIMARY SEDIMENT TANK 01
Ki Ket
el 1 Tén thong sé/Parameter hiéu/Sy | Cong thirc/Equation | quéa/Resul Do’n
/No vi/Unit
mbol t ¥
Luu luong nudce thai
ngay/Influent capaccity per Qd 20,000 m3/d
day
Luu lugng nudc thai gid
16n nhét/Influent capaccity Qh 2,500 m3/h
per maximum hour
g Chon/Select 1,000 | m3/m2h
Dién tich bé mat/Surface
At A A =Qh/q 2,500

L sy
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Vian tg‘Sc ngang trong vung
yén lang/ Horizontal flow \4 Chon/Select 0,0007 m/s
velocity in the settling zone
Theienn gg‘l““"c e t Chon/Select 1,200 h
Chiéu dai bé lang/ _
Sedimentation tank length 3 kL B0 .
Chiéu rong bé ling/
Sedimentation tank width [ Q.82 m
Chon kich thuéc bé ling/
Sizing of the sedimentation LxW 3m*2m m2
tank
Tai trong méang tran thu
nudc/ Weir Loading aw S05E00 b i
Chiéu dai mang t6i thiéu/
Minimum Weir Length o s b
Chiéu dai mang/Weir
lopie Lm 2,000 m
Vién t(f)c tu chay trong
duong ong/ Gravity flow Vn 1,000 m/s
velocity in the pipeline
Duong kinh éng téi thiéu
ch(.) ong tu chay/ Mlmm'um D 0,053 )
pipe diameter for gravity
flow
Chon duong kinh ong tu .
chay/ Selection of gravity D-0ng 76,000 mm
flow pipe diameter
BE PONG TU 02/COAGULATION TANK 02
Ki Két
L Tén thong s6/Parameter hiéu/Sy | Cong thirc/Equation | qua/Resul Do’n
/No vi/Unit
mbol t s
Luu luong nude thai Két
ngay/Inﬂuer(lita;apaccny per Qd qui/Result m3/d
Luu lugng nudc thai trung
binh/Influent capaccity per Qs 0,01389 m3/phit
medium second
Thoi gian hru . :
nudc/Retention time ¢ 13000 ghidt
Thé tich bé phan
ung/Effective Volume of VR VR=t*Qmax*60 0,208 m3
tank
BE TAO BONG 02/FLOCULATION TANK 02
Ki Két
ST Tén thong sé/Parameter hi€u/Sy | Cong thirc/Equation | qua/Resul Don
/No mbol ¢ vi/Unit




Luu lugng nudc thai

Két

ngay/Inﬂuel:jta;apaccxty per Qd Rl m3/d
Luu lugng nudc thai trung
binh/Influent capaccity per Qs 0,01389 m3/phut
medium second
Thoi gian luu :
nudc/Retention time K S phit
~ Thé tich bé phan
ung/Effective Volume of VR VR=t*Qmax*60 0,208 m3
tank
BE LANG 02/PRIMARY SEDIMENT TANK 02
Ki Rk Két
STT Tén thong sé/Parameter hiéu/Sy | Céng thirc/Equation | qua/Resul Do’n
/No vi/Unit
mbol t i
Luu lugng nudce thai Két
ngay/Inﬂuerclita;apaccny per Qd qui/Result m3/d
Luu luong nude thai gio
16n nhat/Influent capaccity Qh 2,500 m3/h
per maximum hour
Tai trong thuy luc/ Surface
Overflow Rate — SOR q Chon/Select - 1,000 m3/m2.h
Dién tich bé mat/Surface i
e A A =Qh/q 2,500
Vén toc ngang trong ving :
yén lang/ Horizontal flow A% Chon/Select 0,0007 m/s
velocity in the settling zone
Theot cin :i‘gl‘lnu"c mEs t Chon/Select 1,200 h
Chiéu dai bé ling/ %
Sedimentation tank length 5 e $0%4 1
Chiéu rong bé ling/
Sedimentation tank width . 0,827 m
Chon kich thudc bé lang/
Sizing of the sedimentation LxW 3m*2m m2
tank
Tai trong mang tran thu
nudc/ Weir Loading aw g i b
Chiéu dai méang t6i thiéw/
Minimum Weir Length Lo 0,930 s
Chiéu dai mang/Weir
Laich Lm 2,000 m
Vén toc tr chay trong
duong ong/ Gravity flow Vn 1,000 m/s
velocity in the pipeling
Dudng kinh 6ng t6i thiéu
chf) ong tu chay/ Mlnlmum D 0,053 *
pipe diameter for gravity
flow
Chon duong kinh ong tu )
chay/ Selection of gravity D-0ng 76,000 mm

flow pipe diameter
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BE SU CO/EQUALIZATION TANK

STT , . e Pon
Tén thong so/Parameter hi€u/Sy | Cong thirc/Equation | qua/Resul e
/No vi/Unit
mbol t 5
Luu lugng nudc thai
1 ngay/Influent capaccity per Qd 20,000 m3/d
day
Luu lugng nudc thai gio
2 trung binh/Influent Qh 0,833 m3/h For 24h
capaccity per medium hour
Thoi gian luu .
3 nuéc/Ret%:ntion time il 2000 ke
Thé tich bé diéu
4 hoa/Effective Volume of Vdh Qhmax*Tluu 20,000 m3
tank
BE CHUA BUN THAI/SLUDGE STORAGE TANK
Ki Ket
STE Tén thong sé/Parameter hi€u/Sy | Cong thirc/Equation | qua/Resul Do’n
/No vi/Unit
mbol t *
Luu luong nudce thai
1 ngay/Influent capaccity per Qd 20,000 m3/d
day
2 COD vao/COD of influent BODv 1000,000 mg/l
CODra/COD of effluent BODr 350,000
Cin lo ling trong dong
# vao/SS of influent ik 800,000 mgil
Cién lo ling ra khoi bé
1 1ing/SS after Settling tank Sptl 399,608 mgrk
Hiéu suat xir Iy
6 SS/Efficiency of the SS E 62,500 %
treatment
Tong luong cén tao ra trong
11 cong trinh/Total sludge P 15,350 kg/d B(zD/CO
. D=30%
generate 1n system
Luong cin tao ra & bé ling
12 | /Sludge generate in settling P2 15,350 kg/d
process
Ty trong cin twoi bé
13 | ldng/The proportion of fresh T 1,005 ton/m3
sludge in settling process
NE‘)ng dd cin & bé
14 ling/Concentration of p2 1,000 %
sludge in settling process
15 Thé tich can tuoi/Volume V2 O(50-5) — |457*Qf,@ﬁ7‘N) m3/d
of fresh sludge 0Co= . —],42Pm1 —
Tbng thé tich bun ! X
¥ can/Volume of fresh sludge po e e
Luong bun tao ra tir qua
18 | trinh xu ly TP/Sludge from | Vb(TP) 0,000 kg/d

TP treatment process




Luong bun tao ra tir qua

trinh xtr ly kim loai nang o Zn, Fe,
19 |  khac va d6 mawSludge Vb(‘)"he’ 3,070 zglf‘l’;"za‘ Ca3(PO4)
from other heavy metal, & 3
colour treatment process
Téng thé tich bun
21 can/Volume of fresh sludge Yeiteull 1,557 L
2 Thoi gian luu l?un/Sludge ¢ 9,000 d
Retention
23 TLeabe divm V tank 13,746 m3

bun/Volume of tank

Tbng lugng cin tao ra trong
24 cong trinh/Total sludge 18,420 kg/d
generate in system

Luong cin giit lai trong bé
chira bun khi xir ly
(0%)/Sludge keep in the bl ke/d
Storage sludge tank

25

Lwong cin dwa vao xir ly

va tao bun thai hang
ngay/Sludge generate in w 18,420 ke/d
the STP

26

Lwong cin xa ra hang gio 0,768 kg/h

16NG GIAM BOC ckmMPOC
XUBNG TRUGNG Nguyén YWen Pare Hoimg Tohanh Tang )
YAN, XIAOHUI ‘
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