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TOM TAT
Nuée thai tau du lich thuong chii yéu phdt sinh tir nha vé sinh va cé ti 16 COD/N thap nén khé logi bo
TN. QCVN 100:2018/BGTVT duwoc ban hanh véi yéu cau nghiém ngat hon, ddc biét la vé chi tiéu TN. Nghién
cieu dp dung mé hinh A/O dé xir Iy nwGe thai tau du lich véi cac diéu kién DO & bé hiéu khi khdc nhau. Két qua
cho thay hiéu sudt xir Iy TN cdc diéu kién DO 3 — 3.5 mg/l, 2 — 2.5 mg/L, 1 — 1.5 mg/L lan luwot bang 37.66%,
52.51% va 70.24 %. Két qud nghién ciru cho thdy d@é loai bé TN dat QCVN 100:2018/BGTVT thi cin kiém sodt
DO 6 bé hiéu khi ¢ nong do 1 — 1.5 mg/L va phai b6 sung thém Carbon dé tang hiéu qua xir Iy, 6n dinh chdt
lheong nude dau ra.
Tir khéa: Nudc thai tau du lich, A/O, xit Iy TN, oxy hoa tan.

ABSTRACTS

The majority of cruise ship wastewater comes from toilets and has a low COD/N ratio, making it difficult
to remove TN. QCVN 100:2018/BGTVT applies stricter requirements, especially for TN standards. Examining
the application of an A/O model in aerobic tanks to treat cruise ship wastewater under different DO conditions.
The results showed that TN treatment efficiency for DO conditions 3 — 3.5 mg/l, 2— 2.5 mg/L, and 1 — 1.5 mg/L
was equal to 37.66%, 52.51%, and 70.24%, respectively. According to research, in order to remove TN to meet
OCVN 100:2018/BGTVT, DO in aerobic tanks should be controlled at concentrations of 1 - 1.5 mg/L, and

Carbon should be added to increase treatment efficiency and stabilize output water quality.

Keywords: Cruise ship wastewater, A/O, TN removal, dissolved oxygen.

I. PAT VAN PE

Cac hoat dong du lich trén bién hién nay
dang ngay cang phat trién va dan dén nhiing
van dé vé 6 nhiém mai trudng [7]. Trong do,
cac hoat dong xa nudc thai phat sinh tir cac tau
du lich trén bién c6 thé gay 6 nhiém, mat canh
quan cling nhu anh hudéng dén hé sinh thai bién
[7]. Vi vay, hién nay, nhiéu bo luat qudc té va
qudc gia dang dugc nghién ciru va thyc thi dé
bao vé va giir gin moi truong bién. Trude day,
Vi¢t Nam da ap dung QCVN 14:2008/BTNMT
dé quan 1y cac hé thong xir Iy nude thai trén
tau du lich bién. Tuy nhién, tir nim 2018, cin
cu Nghi dinh thu MARPOL 73/78 cua td chuc
Hang hai quc t& (IMO), Bo Giao théng Van
tai da ban hanh QCVN 100:2018/BGTVT dé
quén 1y cac h¢ thong xir ly nude thai trén tau.

Nudc thai trén tau du lich ¢6 thé bao gdm
nude thai sinh hoat, nude la canh va nude dan
tau [6]. Nudc thai sinh hoat 1a loai nudc thai
dugc thai ra trong qua trinh sinh hoat hang
ngay cua con nguoi, dugc tach ra thanh 2 loai:
nudc den va nudc xam. Nude den (dark water)
la nudc thai tor nha vé sinh; con nudc xam
(gray water) l1a nudc thai phat sinh nudc tir nha
bép, nha tdm, hoat dong giat ui. Nudc la canh
(bilge water) 1 nudc tich lity ¢ dudi ham tau va
thuong c6 thanh phan bao gém xang, chat boi
tron, dau, m&, hdn hop nudc bién va nude ngot
[3]. Nudc dan tau (ballast water) thuong duoc
chira vao két riéng, ding dé bom ra hodc bom
vao tau dé thay doi khoi luong tau, tir do s&
gitip diéu chinh d6 nghiéng, chui, chiéu chim,
tinh 6n dinh va tng suat cta tau [9].

TRUONG DAI HOC NHA TRANG e 135



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 2/2024

Thoéng thuong, nude la canh va nude dan tau
s& duoc tach dé xu 1y riéng, khong tron chung
v6i nude thai sinh hoat. Pbi voi hé théng xir
Iy nudc thai, nudec xdm va nudc den thuong
dugc gom chung va cho qua ham ty hoai. Sau
khi qua ham ty hoai, nudc xam thudng c6 nong
do BOD, (Nhu cau oxy sinh hod) va COD
(Nhu cau oxy hoa hoc) cao hon nuéc den (gia
tri trung binh 1an luot 1a 150 mgBOD,/L, 366
mgCOD/L va 90 mg BOD/L, 258 mgCOD/L)
[ZJ. Nguoc lai, ham luong N-NH," va TN
(tong nito) cua nude den cao hon nudc xam rat
nhiéu (gia tri trung binh lan lugt 1a 138 mgN-
NH,"/L, 153 mgTN/L va 1.7 mgN-NH,"/L,
11.3 mgTN/L) [2]. Trung binh, moi khach di
tau du lich s€ phat thai nudc xam Ia 5 lit/luot,
nudc den la 15 1it/ lugt [1]. Do vay, nudc den
thuong sé c6 ti 1¢ cao hon nude xam trong téng
lugng nudc thai phat sinh trén tau du lich. Vi
thé, nudc thai trén tau du lich co thé s& c6 tinh
chat nghiéng vé nudc den nhiéu hon dan dén ti
1¢ C/N trong nudc thai thap.

Thong thudng, c6 2 phuong 4n dé kiém soat
6 nhiém nudc thai sinh hoat tir tau du lich bién.
Phuong an 1 1a luu trir va van chuyén nudc
thai dé xu 1y trén bd; phuong an 2 1a thu gom
va xtr Iy ngay trén tau roi xa ra bién [8]. Dbi
v6i phuong 4n 2, cac tau du lich bién can lap
dit hé thong xtr 1y nudc thai dap ing QCVN
100:2018/BGTVT. Tuy nhién, so voi QCVN
14:2008/BTNMT, QCVN 100:2018/BGTVT
lai yéu cau nghiém ngit hon nhiéu, dic biét 1a
chi tiéu vé TN,

Hién nay, c6 nhiéu cong nghé khac nhau dé
xtr Iy nudc thai trén tau du lich bién nhung chu
yéu déu st dung phuong phap xtr 1y sinh hoc
[1]. D& loai bo TN bing phwong phap xu 1y
sinh hoc, nguoi ta thudng phdi hop sir dung qua
trinh nitrate hod va khir nitrate trong diéu kién
hiéu khi va thiéu khi. Theo 1y thuyét, qua trinh
trén yéu cau it nhat 3.5 — 4.5 g COD dé loai bo
1 g Nito trong nudc thai [4]. Tuy nhién, nudc
thai trén tau du lich lai thuong c6 C/N thap hon
ti 18 trén. Vi vay, truong hop ndy can bd sung

thém nguén carbon bén ngoai dé dat duoc ti
1¢ C/N Iy thuyét nham loai boé hoan toan TN
trong nudc thai. Ngoai ra, c6 mot phuong an
khac yéu cau ti 1& C/N thap hon 1a sir dung qué
trinh nitrite hod va khu nitrite. Qua trinh nay
chi yéu cdu it nhdt 2.0 — 2.5 g COD dé loai bo 1
g Nito trong nudc thai [4]. Tuy nhién, dé thuc
hién qua trinh nay can phai kiém soat cac diéu
kién van hanh, dac biét 1a qua trinh hiéu khi.
D¢ thyc hién qua trinh trén, can phai tao dicu
kién phu hop cho vi khuan oxy hod ammonia
(AOB), dong thoi phai trc ché vi khuan oxy
nitrite (NOB). Nong d6 oxy hoa tan (DO) nam
trong khoang 1.0 — 1.5 mg/L s€ phu hop voi
qué trinh nitrite hoa va oxy hoa ammonia [11],
néu DO 16n hon 2.0 mg/L thi ¢6 thé dién ra qua
trinh nitrate hod hoan toan [12].

Nudc thai tau du lich 1a loai nudc thai kha
dac thu va khé xtr 1y Nito vi c6 ti 1é C/N thap. Vi
vay, hién nay c6 rat it nghién ciru vé xir 1y loai
nudce thai nay. Nghién cuu nay ap dung cong
nghé A/O (Thiéu khi — hiéu khi) véi 3 khoang
nong d6 DO khac nhau va bd sung thém COD
nhim ting cudng kha ning loai bo Nito trong
nuée thai tau du lich bién. Nghién ciru nay s&
1a tién dé dé thuc hién cac nghién ctru sau hon,
giup hoan thién quy trinh xtr Iy nudc thai tau
du lich bién dé dat QCVN 100:2018/BGTVT.
IL. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong va thoi gian nghién ciru

Nudc thai dugc sir dung trong nghién cuu la
nuée thai sau bé phét cua nha vé sinh cta Vién
Nghién ctru va Ché tao Tau thuy (44 Hon R,
Phuéc Dong, Nha Trang, Khanh Hoa). Day la
nha v¢ sinh duge thiét ké nhdm muc dich md
phong hé thong xir 1y nudc thai trén tau du lich
bién. Ngoai cac hoat dong dai tién va tiéu tién,
nha vé sinh nay ciing c6 cac hoat dong tam rira,
gidt quan 4o clia cac cong nhan dang lam viéc
tai Vién. Vi vay, nude thai cia nha v€ sinh nay
cling kha tuong dong véi nudc thai trén tau du
lich bién. Tinh cht nudc thai dau vao dugc thé
hién qua Bang 1.

Bang 1: Tinh chit nuéc thai diu vao

Théng s6 COD

N-NH,'

N-NO; N-NO;

Nong do (mg/L) 259 + 24

73 £20

0.19+0.12 0.03£0.01
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Bun vi sinh dugc st dung trong nghién ctru
1a bun hoat tinh dugc lay tr muong oxy hoé
cua nha may xu ly nudc thai phia nam Nha
Trang (Xa Phudc Pong, Nha Trang).

Céc thi nghiém duoc tién hanh tir thang

Hodn I mrde

=,

03/2023 dén thang 12/2023 tai Phong thi
nghiém KV thuat moéi truong, Vién Cong nghé
Sinh hoc & Moéi truong, Truong Pai hoc Nha
Trang.

2. M6 hinh nghién ciru
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Hinh 1: M6 hinh A/O.

Nghién cuu sit dung m6 hinh A/O (hinh 1)
v6i bé hiéu khi c6 thé tich 34.56 L (Dai x rong
x cao = 230 x 230 x 600 mm) va bé thiéu khi
¢6 thé tich 26.46 L (Dai x rong x cao = 210
x 210 x 600 mm). Bé hiéu khi c6 lip dat hé
thong suc khi va co thé diéu chinh luong khi
suc bﬁng van. Bé thiéu khi dugc lép dat 1 bom
chim dé khuéy tron. Ban dau, hé théng chay
khai dong véi luu lugng dau vao 15 Lingay véi
ndéng d6 bun hoat tinh ban dau MLSS = 1500
mg/L trong 2 tudn dau. Sau d6, hé théng van
hanh véi luu lugng dau vao Q,, = 30 L/ngay,
twong duong vai ti 1€ lugng thire an trén luong
vi sinh (F/M) cua hé théng khoang 0.15. Luu
luong hdi luu nuée Q =15Q,,,, luu lugng hoi
lru bun Q= Q. . Ti 1¢ tuan hoan 16n & gitp
chuyén hoan toan l}rqqg NO, vaNO, vira sinh
ra & be hiéu khi vé bé thicu khi dé khu, gitip
giam lugng NO,” va NO, ra khoi bé.

Nghién ctru dugc thuc hién voi 4 thi nghiém

khac nhau, mdi thi nghiém kéo dai 14 ngay. 3
thi nghiém dau thyc hién ¢ 3 diéu kién DO &
bé hiéu khi khac nhau (3 — 3.5 mg/L; 2 — 2.5
mg/L; 1 — 1.5 mg/L). O thi nghiém 4, DO bé
hiéu khi 1a 1 — 1.5 mg/L va bo sung thém 47
mg glucose/L (twong duong voi 50 mg COD/L).
DO ¢ bé thiéu khi ludn gitr & mirc < 0.5 mg/L
trong sudt qua trinh thi nghiém. Ngoai ra, & cudi
thi nghiém 1, bé phdt ¢ Vién Tau thuy duoc bd
sung thém khoang 5L bun ky khi. pH trong thi
nghiém khong duoc kiém soat va pH trong mo
hinh thuong dao dong trong khoang 6.5 — 7.5.

3. Phuwong phap phén tich

Céc mau nudc thai dau vao va dau ra cia
mo hinh dugc phan tich hang ngay. Bun vi sinh
(liy trong bé hiéu khi) dugc phén tich trudc
va sau mdi thi nghiém. Cac chi tiéu phan tich
va phuong phap phan tich dugc trinh bay qua
bang 2. Cac chi tiéu phan tich dugc thuc hién
lap lai 3 lan.

Bang 2: Cac chi tiéu phan tich va phwong phap phéan tich

Chi tiéu Phuong phap phan tich

pH Do truc tiép theo TCVN 6492:2011

DO Po truc tiép theo TCVN 7325:2004

MLSS Phuong phéap xac dinh theo trong lwong TCVN 6625:2000
MLVSS Phuong phép xac dinh theo trong lugng TCVN 6625:2000
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Chi tiéu Phuong phép phan tich
COD TCVN 6491:1999
NH,* TCVN 5988:1995
NO, TCVN 6180:1996
NO, TCVN 6178:1996
TN TCVN 6638:2000

4. Phuong phap xir 1y s6 li¢u

Céc s0 ligu duoc xtr 1y va biéu dién trén do
thi bang phan mém Excel 2013. Ti 1¢ C/N bi
loai bé dugc tinh theo cong thirc sau:

C/N o (CODdau vao CODdéu ra) / (TNdau vao
- )
dAu ra
Trong d6: COD,, . = nong d6 COD ¢ dau
vao (mg/L); COD,, = =nong d6 COD ¢ dau ra
(mg/L);
TN, ;o = nOng do TN ¢ dau vao (mg/L);

TN, .= ndng d6 TN ¢ diu ra (mg/L)

C/N_ 1atilg¢ C/Nbi loa1 bo

Cac gla trj hiéu sudt xir 1y ciia mot chat
duoc tinh nhu sau:

H (%)= (C,, - C)/C,,, x100%

Trong doé: H la hleu Suat xir ly (%); C,, va
C, lanong do d4u vao va dau ra cua chit do.
III KET QUA NGHIEN CUU VA THAO
LUAN

1. Hiéu qua xir ly COD

Hiéu su: 1l X1r Iv COD

400 DO=3-35mgL

COD{mg T}

D(l 2-25mglL

DO=1- 15 mg/ L Bé sung C
0
T - 1 "; i ) g
[l=x- 1 y \J
b — | (i ‘\,.4. | .
TN —
I _‘“ wl bt W PO WS N7

Hinh 2: Hiéu qua xir ly COD.

Hinh 2 thé hién kha nang xtr Iy ciia mé hinh
A/O qua céc thi nghiém. COD dau vao & thi
nghiém 1 cao hon COD dau vao & thi nghiém
2 va 3. Chung to luong vi sinh ky khi duoc bd
sung vao bé phét di gitp hd tro hé vi sinh ky
khi cta bé phdt hoat dong tét hon, gitip phan
giai COD t6t hon nén lam cho COD dau ra cua
bé phdt (ciing 1a COD diu vao cia hé thong)
giam nhe. Du ¢ thi nghiém 2 va 3, COD dau
vao thap hon so véi thi nghiém 1, tuy nhién
COD dau ra & thi nghiém 2 va 3 van chi tuong
duong véi thi nghiém 1 va diéu nay dan dén
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hiéu qua xtr Iy COD & thi nghiém 2 va 3 thap
hon thi nghiém 1. Tuy nhién, dbi voi thi nghiém
4, khi bd sung thém 50 mg COD/L thi hiéu qua
xir Iy COD da tbt hon (65% so voi 55% cua thi
nghiém 3). Piéu nay c6 thé 1y giai boi 2 nguyén
nhan. Ngoai viéc COD bi tiéu thu boi vi sinh
khtr nitrate hodc nitrite & bé thiéu khi, COD
con tiép tuc bi oxy hoa & bé hiéu khi. Do COD
bi oxy hoa bang DO ¢ bé hiéu khi nén néu DO
thdp s& lam giam hiéu qua xir Iy COD. Ngoai
ra, con mot nguyén nhéan khac 1a c6 thé COD
con lai trong bé (khoang 100 mg/L) 1a & dang
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cham phan huy sinh hoc nén s& kho giam nong
dd COD hon duoc nita. Nhin chung, két qua
COD d4u ra mé hinh da déap tng chi tiéu COD
theo QCVN 100:2018/BGTVT (ké ca khi bd
sung thém glucose ¢ thi nghiém 4).

Khi niing chuyén hoa cic

DO =3 - 3.5 mg/l DO =2-25mgl

a—NHA

2. Kha niing chuyén hoa cac hop chit
Nito

Kha niang chuyén hoa cac hop chat Nito
dugc biéu dién qua hinh 3. Bit dau tir thi
nghiém 2, N-NH,* dau vao du khong 6n dinh

hop chit Nito (AQ)

DO=1-15mgL Bd sung C

Hinh 3: Kha ning chuyén hoa cic hop chét Nito.

lac dau nhung co ban 1a dd cao hon ¢ thi
nghiém 1. Nguyén nhan la do thi nghiém 2 da
b6 sung 5L vi sinh ky khi vao bé phét gitp ting
hiéu qua thily phan uré, va diéu nay lam gitp
ting N-NH,* dau ra cua bé phot.
CO(NH2)2+2H O — NH, + NH," + HCO;

Hi¢u qua xu ly N-NH,* trung b1nh cua mo
hinh qua 4 thi nghiém dat lan Iuot 14 80.6%,
72.3%, 77.74% va 75.43%. Su chénh léch cua
hi¢u qua xtr ly N-NH," cua m6 hinh khong
16n chirng to DO trong be hiéu khi khéng anh
hudng nhidu den kha nang oxy héa N-NH,".

Ta thay nong do N-NO, dau ra thap dan tur
thi nghiém 1 dén thi nghlem 4, diéu nay ching
to viéc giam DO c6 gop phan trc ché vi sinh
NOB va lam giam vi¢c sinh ra N-NO;". Tham
chi, 6 mic DO=1-1.5 mg/L thi N- NO gan
nhu bing 0 va N- NO, dau ra con tang 1én
(mu:c < 20mg/L). Dleu nay phu hop véi cac
diéu kién DO thich hop cho vi sinh AOB va
NOB. Ngoai ra, khi bd sung thém carbon thi
ndng do nitrite dau ra & thi nghiém 4 thap hon
so voi thi nghiém 3, diéu nay chimg to khi
bd sung thém COD thi di giup ting hiéu qua

khtr nitrite & bé thiéu khi ddn dén giam nitrite
dau ra.

3. Hiéu qua xir Iy TN

Hinh 4 thé hién hiéu qua xtr Iy TN ciia md
hinh. Hiéu suét loai bé TN trung binh cia mé
hinh qua 4 thi nghiém lan luot 1a 37.66%,
52.51%, 70.24%, 71.97%. Hiéu qua xu ly TN
tang khi giam DO & bé hiéu khi. Khi DO giam
tir 3 — 3.5 mg/L xubng 1 — 1.5 mg/L, trong bé
hiéu khi, vi sinh NOB dan dan bj trc ché va
lam giam luong nitrate sinh ra. Diéu nay s&
gitip giam yéu cau vé COD dau vao va ting
luong Nito bi khir & bé thiéu khi. Ngoai ra, ¢
thi nghiém 4, khi bd sung thém carbon ciing
gitip ting thém COD dau vao dé tham gia vao
qua trinh khir Nito & bé thiéu khi. Khi so sanh
véi chi tiéu TN cua QCVN 100:2018/BGTVT,
& diéu kien DO =3 — 3.5 mg/L va 2 — 2.5 mg/L
hiéu suét xu Iy khong dat chi tiéu la loai bo
70%. O diéu kién DO = 1 — 1.5 mg/L, khoang
50% sb ngay 1a dat chi tiéu TN. Khi b6 sung
thém 50 mg COD/L ¢ thi nghi€m 4 thi hi€u qua
xtr Iy TN 6n dinh hon va da sb cac ngay 1a dat
chi tiéu.
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Kha ning chuyén hoa cic hop ¢

DO=3- 3.5 mg/L DO =2-25mglL

chit Nito (AO)

B sung C

=

DO=1-1.5mgL

. Aoy Al
LM 1

Hinh 4: Hiéu qua xir 1y TN.

4. Téng hop két qua nghién ctru

Bang 3: Tong hop két qua nghién ciru

Théng s6 Ban déu Do;gﬂj 3.5 DO;gZ/Ij 2.5 DO;gl/Ij 15 B6 sung C
COD(A)) - 61.04 £5.11 55.29+3.54 5514+238 6591+3.0
H ., (%) - 80.666.76 723609 77.74:1.62 75434.1
H_, (%) - 37.66 741 5251+11.11 7024+4.25 7197+3.42

C/Nre - 5.53+0.63 2.72+0.13 223 +0.17 2.7+0.15
MLSS (mg/L) 1512 + 47 1549 + 48 1544 + 41 1556 + 33 1657+ 19
MLVSS (mg/L) 1108 £ 6 1135+ 56 1160 + 57 1151+ 40 1314 +£ 61
MLVSS/MLSS 0.73 0.73 0.75 0.74 0.79

Két qua nghién ctru tom tit duoc trinh bay &
bang 3 cho théy ti 1¢ C/N bi loai bo ¢ thi nghiém
1 dat gia tri 5.53, gia tri nay phu hop voi ti 1€
C/N t6i thiéu cta qua trinh nitrate hod — khir
nitrate theo ly thuyét 1a 3.5 — 4.5 [4]. Khi giam
DO xuong ¢ thi nghiém 2,3 va 4 thi ti 1€ C/N |
dat 1an luot 14 2.72, 2.23 va 2.7. Ti 1& nay thap
hon ti 1¢ 3.5 — 4.5 cta qua trinh nitrate hoa — khir
nitrate hoa va cao hon ti 1¢ C/N =2 —2.5 ctia qua
trinh nitrite hoa — khtr nitrite hoa [4]. Diéu nay
ching to khi giam DO thi qué trinh xay ra trong
mo hinh s& chuyén tir nitrate hoa — khir nitrate
sang qua trinh nitrite hoa — khir nitrite va lucng
COD yéu cau dé khtr Nito s& giam. Ngoai dleu
kién vé nong do DO, pH ciing 1a mét yéu td can
kiém soat. Hién mé hinh chua kiém soat pH nén
chua thuc su tao diéu kién tdi wu cho vi sinh
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AOB phit trién dong thoi trc ché dugce vi sinh
NOB (pH t6i uru cho AOB 12 7.9 — 8.2 va pH tdi
uu cho NOB 1a 7.2 — 7.6 [10]).

Déi voi ndng do MLSS trong bé ting nhe
sau thi nghiém 1 va co ban giit 6n dinh qua thi
nghiém 2 va 3. Bén thi nghiém 4, do b sung
mdt it glucose vao trong nudc thai nén lam tang
nong d6 COD dau vao va gop phan lam tang sinh
khdi trong bé. Ngoai ra, ti 16 MLVSS/ MLSS
trong hé théng dao dong tir 0.73 dén 0.79, ti 1&
ndy phtt hop véi ti 16 MLVSS/MLSS ly thuyét
= 0.75 — 0.83 (mgVSS/mgTSS) [5]. Piéu nay
cling chung to bun vi sinh trong m6 hinh hoat
dong tot.

IV. KET LUAN VA KIEN NGHI

Két qua nghién ctru cho thdy mé hinh A/O

¢6 kha nang loai béd TN trong nudc thai tau du
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lich dat x4p xi 70% trong diéu kién DO = 1.0 —
1.5 mg/L. Pé tang hiéu qua xur Iy TN va giir &
mure 6n dinh trén 70% dé dat QCVN 100:2018/
BGTVT thi can phai bo sung thém COD béng
ngudn carbon bén ngoai. Viéc ha DO xudng
mirc 1.0 — 1.5 mg/L sé& thuc day viéc thyc hién
qua trinh nitrite hoa — khur nitrite va lam giam
luong COD yéu cau dé khir TN. Ngoai ra, ndng
dd COD dau ra ctia mo hinh ludn dat chi tiéu
COD theo QCVN 100:2018/BGTVT.

Ngoai viée kiém soat DO, ciing can phai c6
phuong 4n kiém soat pH dé tao diéu kién tdt
nhat nham thyc hién qua trinh nitrite hoa. Thuc
té, cac phuong an kiém soat DO hay kiém soat

pH s& kho ap dung vao hé thong xir Iy nudce
thai trén tau du lich bién vi can phai bd sung
thém cac thiét bi do ciing nhu hé thdng diéu
khién; va cac thiét bi do nay rat d& gip nhiéu
su ¢6 khi van hanh ¢ diéu kién trén bién. Thém
vao d6, phuong 4n bo sung thém carbon ciing
12 mot phuong an dam bao tang hiéu suit va
dn dinh duoc chét luong TN dau ra. Tuy nhién,
cac phuong an trén déu yéu cau phai ting chi
phi dau tu ban dau ciing nhu chi phi van hanh.
Vi vy, dé xu Iy nudc thai trén tau du lich dat
QCVN 100:2018/BGTVT thi can nghién ciru
nhiing phuong an khac phu hop va hiéu qua
kinh t& hon.
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