BAI BAO KHOA HQC

NGHIEN CUU, TINH TOAN VA CHE TAO HE THONG
XU LY NUOC THAI TREN TAU THUY

Tran Hong Ha', Vii Vin Chién?

Tom tat: Cong wéec MARPOL 73/78 ra doi nam 1973, 1a két hop cua hai hiép dinh quéc té la Cong wéc quac
té vé ngan ngira & nhiém do tau gdy ra dwoc thong qua nam 1973 va Nghi dinh thw ciia Cong wée dioc thong
qua nam 1978, hién nay gép chung thanh méz van kién duy nhat. C4 thé cho rang Céng wéc nay 1a mét trong
nhitng Céng wéc chui chot vé bao vé méi truong bién. Cong wée dwa ra nhitng quy dinh nham ngan chan 6
nhiém gay ra do vdn chuyén hang héa 1a dau me, hang nguy hiém, déc hai, ciing nhir do nwéc, rac va khi thai
ra tu tau. Vigr Nam da tham gia Cong woc nay nam 1991 (ngay 18 thang 3 nam 1991). Phu luc 1V &p dung cho
cac tau méi ¢6 tong dung tich tr 400 trg 18n, hogc nhé hon 400 nhung diwoc chimg nhdn cho trén 15 nguoi.
Poi véi cac tau hién co, phai &p dung yéu cau cia Phy luc sau 5 nam ké tir ngay Phy luc ¢6 hiéu lwc. Niroc thdi
la nwéc va cac phé thai khac tir nha vé sinh, nha tam, meéc thai tir cac buong bénh vién, medéc thai tir khoang
chita dong Vit séng trén tau... Tau khéng dwoc phép thai niéc thai trong pham vi 4 hai ly tinh tir bo gan nhdt,
trir khi duwoc trang bj thiét bj xi Iy nueéc thai phil hep. Trong pham vi 4 dén 12 hai Iy tinh tir bo gan nhat, neée
thai phai diroc nghién va khir trimg treéc khi thai. Bai bdo dwa ra mé hinh quan 1y nueoc thai trong dé cé gidi
phép trang b; thiét bi xir 1y nueoc thai sinh hogt trén co s¢ phét trién cdng nghé Biofast 3G trén phirong tién
thity dang hoat déng trén sdng va ven Viét Nam 1a can thiét va phil hop véi diéu kién thyec té cia Viét Nam,
dam bao kiém soét 6 nhiém maéi trirong do phirong tién thity gay ra c6 hiéu hiéu qua.

Tir khoa: Thiét bi xir ly khi thai, nuéc thai, Biofast 3G.

1. PAT VAN PE

Qua sb lidu khao sit c6 thé thay rang vé mait
trang bi, 100% tau khach d& cd6 phuong tién chu
dong dé ngin ngira nudc thai sinh hoat tir tau. Ti 1¢
céac tau khong phai tau khéch cé trang bi ngan ngura
6 nhiém do nudc thai tir tau con tuong ddi thap, dic
biét 1a voi tau bién nodi dia (2/9 tau = 22%). Khéng
¢ tau nao trong sd nay c6 trang bi thiét bi xur 1y
nude thai. Ly do chinh cia thuc trang nay la: cac
quy dinh hién hanh khdng bét budc cac tau bién
tuyén ndi dia hodc cac phuong tién thuy nodi dia
khac, phai lap dat thiét bi xtr 1y nudc thai sinh hoat
trén tau. Bang 1 dudi day thé hién cac thong tin vé
nhoém tau duoc khao sat (Cuc Pdng kiém Viét Nam,
2012- 2016)

Véi cac tau khéach hoat dong tai khu vuc Hai

! Khoa May tau bién, Truong Dai hoc Hang hdi Viét Nam
2 Chi cuc Dang kiém s6 1- Ha Ngi
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Phong da sb 1a tau cao tdc, tuyén ngin, Hai Phong -
Cat Ba, luong nudc thai phat sinh trong thuc té 1a
khong qué I6n, dan dén nhu ciu phai trang bi thiét bi
xir Iy nudc thai trén tau ciing khong cap thiét.

Thuee tién dp dung cdic quy dinh vé kiém sodt
moi trwong dwdi géc nhin cia ngwoi khai thdc tau

Dua vao sb liéu khao sat co thé suy luan r;"mg, to1
thoi diém hién tai, hau hét nude thai sinh hoat trén
cac tau dugc khao sat déu duoc xa thai tryc tiép ra
moi trudng. Luong nudc thai co thé wée tinh gan
bang luong nudc ngot tiéu thy hang ngay.

Nhu d4 wéc tinh ¢ phan trudc, trén céc tau bién
¢6 trung binh 14 thuyén vién, va luong tiéu thu nude
theo khao sat véi cac tau bién 1a 1,5 m¥ngay. Trung
binh mdi ngudi mdi ngay tiéu thu khoang 100 lit
nude ngot. C6 thé thay, gia tri lugng tiéu hao nudc
ngot trung binh theo khao sat la twong d6i 16n so véi
muc udce tinh trung binh.
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Béng 1. Thong tin vé nhém tau dwoc khao sat

Tong s6 tau thue hién khao sat 22 TBXLNT Két chira

Phan loai theo kiéu tau

Tau khéch 9% 0 0% 2 | 100%
Tau khach du lich o 1 1
Tau khac 20 | 91% 0 0% 0 0%

Phén loai vung hoat djng

Bién 41% 0 0% 2 22%

PTT noi dia 13 | 59% 0 0% 6 46%

Kiéu thiét bi vé sinh

Thong thwong |19 | 86% |

Chuyéndung .0 —

Kiéu khac 14%

Ciing theo thong tin tr cac chu tau va dai dién
chu tau, thuyén vién, trén tit ca 22 tau tham gia khao
sat déu chua timg bi phat hién vi pham hanh chinh
lién quan dén cac quy dinh vé moi truong, di hang
nim déu trai qua vai cudc kiém tra dinh ky va dot
Xuit ciia cac lyc lugng chirc ning.

S liéu khéo sat chi ra r;"mg, hau hét cac chu tau
déu chua cam thay can quan tAm nhiéu dén cac quy
dinh vé bao vé moi truong (18/22 tau khong co y
kién vé viéc danh gia muc do phién ha, tdn kém cua
cac quy dinh vé méi truong), hay c6 thé nhan xét
rang chua c6 nhan thic dang dan vé tinh cap thiét
cua nhiém vu phai bao v¢é moi truong nudc.

2. TINH TOAN CHE TAO THIET BI XU LY
NUGC THAI

2.1. Cac diéu kién tinh toin

Theo két qua khao sat thyc trang dé tai tap trung
Va0 Cé4c giai phap ngin ngira 6 nhiém do nudc thai
sinh hoat phat sinh tir tau, c6 cac dac tinh ky thuat va
khai thac tau, hoat dong trong ving bién noi dia
hoic viing ven bién.

M6 hinh xir ly nwée théi sit dung cong nghé
biofast 3G trén phwong tién thuy

Nhu d4 phén tich uu nhuge diém ciia cong nghé xir
ly nuéc thai Biofast 3G, cac thiét bi xtr Iy nudc thai
dung cho tau thiy dugc ché tao trong va ngoai nudc,
mo hinh xtr Iy nudc thai trén phuong tién thuy duogc
lya chon nhu Hinh 1 dudi day. D6 1& md hinh cong
nghé vi sinh yém khi + vi sinh hiéu khi (bin hoat tinh)
c6 sir dung gia thé vi sinh di dong kiéu mang MBBR.
Pay 1a mo hinh cai tién ctia Biofast 3G.
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San lugng thiét ké tuong tng ciia thiét bi xir Iy
nu6e thai sinh hoat du kién lap dat 1én tau sé& la:
2,0 m¥ngay; Pau vao cua thiét ké ky thuat 1a cong
nghé xir ly va san luong du kién, tai luong céc
théng s6 6 nhiém can xir Iy (BOD, TSS, Coliform)
cta cac thiét bi.

Thé tich bé cta thiét bi dugc xéc dinh theo co
S& sau:

Cr = A Np.Da (1)

Trong do:

Cr: Thé tich cua két chira, m?;

A: hé s6 phu thudc vao hé thdng xa ciia nha vé
sinh A = 0.06 (m*nguoi/ngay)

Np: Tong s nguoi trén tau

Da: s6 ngdy hoat dong trong khu vuc, chat thai
khong duoc xa tryc tiép ra bién

QUAT CAP KHI
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Hinh 1. Mb hinh so bg thiét bi
Xwr Iy nwoc thai lua chon

KHOA HOC KY THUAT THOY LOT VA MOI TRUONG - SO DAC BIET (10/2019) - HOI NGHI KHCN LAN THU XIl - CLB CO' KHi - DONG LUC



Project: Passenger Vessel

Sewage Holding Tank Capacity Calculations

Reference : MLCC, MARPOL, MEPC, UCG,ClassNK,

M S Imran @June, 2016

Input
No of Crew

No of Passenger

Day of operation
Trip type
Plumbing type

Crew

23|Crew

1|day
Long

Conventional

1

2210.30(Ltr

10|passenger

Detail calculations

No of Crew

Waste water
Day of operation
Trip/discharge interval per day

Subtotal waste water,

Capacity for Sewage

Passenger

961.00|Lr

Holding Tank

Total

3171.30|Ltr

Npl
Al
Da
T

23 person
96.1 ltr/person/day
1 day
= 1 trip/day
tri=Np1xAlxDa/Tp ltr
=23x96.1x1/1 ltr
22103 ltr

No of Passenger Np2 10 person
Waste water A2 96.1 ltr/person/day
Day of operation Da 1 day
Trip/discharge interval per day Tp 1 trip/day
Subtotal waste water, Cr2=Np2xA2xDa/Tp ltr
=10x961x1/1 kir

= 961 ltr

Total net capacity required V=Cr1+Cr2 = 31713 Ltr

Hinh 2. Phan mém tinh thé tich két chira

Cbng nghé xir Iy vi sinh dugc xac dinh 1a: cong
nghé vi sinh hiéu khi c6 st dung cac gia thé vi sinh
di dong MBBR. Séan luong cua cac thiét duge xac
dinh 1a 2 m3/ngay.

Ham lugng cac thong sd nudc thai dau vao duoc
xac dinh dua trén két qau khao sat chat luong nudc
thai va tham khao yéu cau vé thong s nude thai dau
vao khi thir nghiém thiét bi néu & Nghi quyét MEPC
227(64) cua IMO (RESOLUTION MEPC.227(64).
Céc théng s6 cu thé dugc cho ¢ Bang 3 sau day:

Bang 2. Ham lrong cc thong sb
nuée thai dau vao

Thong s6 Ponvi | Giatri
BOD mg/I >500
TSS mg/l > 700

Nué6c thai dau ra s& thoa man cac yéu ciu &
QCVN 14: 2008/BTNMT. Cac théng sé chinh cia
nude thai dau ra dy kién duoc thiét 1ap nhu Bang 4.
sau day:

) . Quat cép khi

Béang 3. Ham hrgng cac thong s6 nwoc thai dau ra Luu lugng (m%ph) 2.5
Théng sb Ponvi | Giatri Cot ap (men) 2,5
ong suat (k 4

BOD5 mg/l 45 Cong suat (kW) 06

Bom nudc thai

T§S — mg/l 90 Luu Iuong (m*/ph) 8,0
Tong chat ran hoa tan TDS mg/| 900 Cot 4p (men) 26
Ham lugng COD mg/l 125 Cong suat (kW) 0,75

Thong s6 Ponvi | Giatri

Amoni (tinh theo N) mg/I 10

Nitrat (tinh theo N) mg/I 50

Phosphat (tinh theo P) mg/I 10
MPN/10

Tong Coliform 0ml <5000

2.2. Ché tao thiét bi

Sau khi hoan thanh thiét ké thi cong va tap két di
vat tu, cac thiét bi duoc ché tao tai xuong.

Bang 4. Cac théng s6 chinh ctia thiét bi
Xt ly nwée thai

Thong sé

Kiéu thiét bi

SWE-02.17
San lugng (m*ngay) 2,0
Tai lugng BOD max 1400
(mg/ngay)
S0 ngudi tuong ung 60

Kich thudce (LxBxH) (mm)

1963 x 945 x 1100
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3. KET QUA VA THAO LUAN

Két qua thir trén tau (thiét bi xir 1y 2 m¥/ngay)

1) Théng sé dau vao

Nudc thai sinh hoat trugc xur ly trude thu nghiém
cua thiét bi trén tau hién dang bi 6 nhiém BODs,
TSS, Amoni, Tong Coliform.

2) Két quaxtur ly

Két qua nudc thai sau xur Iy coa thiét bi dat
QCVN 14:2008/BTNMT (cot B). Cu thé gia tri xu Iy
ctia cac thong s6 nhu sau:

- BODs ctia nude dau ra sau xir Iy dao dong tir tir
11 cho dén 50 mg/l va co gia tri trung binh nhan
bang 30,0 mg/l.

- COD cua nudc dau ra sau xir Iy dao dong tir tir
20 cho dén 97 mg/l va c6 gia tri trung binh nhan
bang 58,0 mg/l.

- TSS cua nudc dau ra sau xir Iy dao dong tir tir
6,0 cho dén 28 mg/l va c6 gia tri trung binh nhan
bang 11,3 mg/l.

- TDS cuia nude dau ra sau xu ly dao dong tir tir
276 cho dén 432 mg/l va c6 gia tri trung binh nhan
bang 326 mg/l.

" NOj cua nude dau ra sau xir Iy dao dong tir tir
2,14 cho dén 15,04 mg/l va c6 gia tri trung binh
nhan bang 4,61 mg/l.

"~ NOyctia nuéc dau ra sau xi ly dao dong tir tur
2,82 cho dén 22,75 mg/l va c6 gia tri trung binh
nhan bang 10,66 mg/l.

" PO, cua nude dau ra sau xir Iy dao dong tir tur

TAI LIEU THAM KHAO

0,06 cho dén 7,8 mg/l va cé gia tri trung binh nhan
bang 0,44 mgl/l.

- NH;* cia nude dau ra sau xir Iy dao dong tir tir
3,4 cho dén 18,6 mg/l va c6 gia tri trung binh nhan
bing 9,05 mg/l

- Tong Coliform trong nuéc thai cia nude dau ra
sau xur 1y dao dong tir tir 230 cho dén 2400 MPN/ml
va ¢b gi4 tri trung binh nhan bang 225 MPN/m.

Hiéu qua xtr 1y xir Iy cua thiét bi: BODs: 87,9%,
COD: 88,1%, TSS: 94,4%, Tong Coliform: 84,2%.

4. KET LUAN

Bai bao dua ra phuong phap tinh toan thiét ké,
ché tao thiét bi xtr Iy nude thai sinh hoat trén phuong
tién thily: Bang cach sir dung phuong phép hidu suat
sir dung MBBR dang dugc sir dung phd bién trén thé
gidi, viéc tinh toan lya chon kich thudc cac khoang
cua thiét bi xur ly dugc thuc hién kha don gian va
dam bao tinh chinh xac. Cung véi viéc lya chon vat
tu, thiét bi chuyén ding trong cdng nghé xir 1y nudce
thai sinh hoat c6 diéu kién hoat hoat dong phu hop
véi moi truong phuong tién thity, hoan thién ché tao
thiét bi xir Iy nudc thai (san lugng 2 m*ngay) co
kiéu dang cong nghiép phd hop sir dung trén phuong
tién thuy. Pac biét toan b qua trinh hoat dong cua
thiét bi duogc thiét ké tw dong hoan toan bing viéc
tmg dung diéu khién kha trinh PLC két hop man
hinh tuong tac-HMI, qua trinh ty dong hoi bun theo
thoi gian dat trude tir khoang ling vé khoang phan
ung lam cho qua trinh xtr Iy nhanh hon va qua hon...

Cuc Ping kiém Viét Nam- 2012; 2013, 2014, 2015 va 2016, Tong hop s6 liéu vé phirong tién giao thong

trong cd nuoc

QCVN 17: 2011/BGTVT: Quy chudn ngéin ngira é nhiém do phirong tién thity néi dia,

(QCVN 26: 2016/BGTVT): Quy chudn kj thudt quéc gia vé cic hé thong ngan ngira é nhiém bién cia tau
QCVN 08:2008/BTNMT: Quy chudn chdt lwong nwée mdt

QCVN 10:2008/BTNMT: Quy chudn quéc gia vé chdt lwong nwdc bién ven bo

Web site: Bdo cdo méi truong cua cdc tinh, thanh phé Hai Phong, tp Ho Chi Minh, Qudng Ninh, Khdnh

Hoa, Kién Giang giai doan 2014 -2016

RESOLUTION MEPC.227(64) Adopted on 5 October 2012: Guielines on implementation of effluent
standards and performance tests for sewage treatment plans
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Abstract:
RESEARCH AND DESIGN SEWAGE TREATMENT UNIT ON THE SHIP

The MARPOL Convention 73/78 was established in 1973, a combination of two international agreements,
the International Convention on the Prevention of Pollution caused by ships adopted in 1973 and the
Protocol of the Convention adopted year 1978, now combined into a document. It can be argued that this
Convention is one of the key Conventions on marine environmental protection. The Convention sets out rules
to prevent pollution caused by transporting dangerous and toxic petroleum, commodities, as well as water,
garbage and emissions from ships. Vietnam joined this Convention in 1991 (March 18, 1991). Annex IV
applies to new ships with a total capacity of 400 or more, or less than 400 but certified to carry more than 15
people. For existing ships, the Annex’s requirement shall be applied after 5 years from the effective date of
the Appendix. Wastewater is water and other waste from toilets, bathrooms, sewage from hospital rooms,
waste water from live animal compartments on board, ... Vessels are not allowed to discharge waste water
within the scope of 4 nautical miles from the nearest shore, unless equipped with appropriate wastewater
treatment equipment. Within a range of 4 to 12 nautical miles from the nearest shore, wastewater must be
ground and disinfected before being discharged. The article presents a model of sewage treatment unit,
including a solution for equipping domestic wastewater treatment facilities based on the development of
Biofast 3G technology on water vehicles operating on rivers and coastal areas in Vietnam. and consistent
with the actual conditions of Vietnam, ensuring the control of environmental pollution caused by waterway
means effectively.

Keywords: sewage treatment unit, sewage, Biofast 3G.
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