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Tém tit

Nghién ciru nay nham danh gid hiéu qua xir Iy mede thai bénh vién va kién nghi gidi
phdp cai thién hiéu qua xu ly nuoc thai. Hiéu qua xu [y nudc thai dwoc danh gia thong qua
cdc chi $6 heu heong, nhiét dg, dé dan dién (EC), chat ran lo limg bay hoi (MLVSS), tong
chdt ran lo lung (TSS), ham lwong oxy hoa tan (DO), nhu cau oxy sinh hoc (BOD), hoa hoc
(COD), sulfate (SO %), hydrosulfiia (H,S), dam amoni (NH, -N) dam nitrite (NO,-N), dam
nitrate (NO;-N), tong dam (TN) orthophosphate (PO -P), tong lan (TP), coliform va chi
s0 thé tich bim (SVI). Hé thong xir Iy mede théi tdp trung cia bénh vién cé cong sudt 750

m’/ngay.dém dap vng nhu cau xir Iy medc thai phdt sinh trong thoi gian hoat dong trong

thang cao diém (6 72,3 m3/ngay dem) Két qua phan tich chat heong meée thai dau ra cho
thdy cac thong so quan tréc deu nam trong khodng cho phép ciia Quy chudn ky thudt quoc
gia vé nuée thai y té - QCVN 28:2010/BTNMT-Cét B; ngoai trir NH -N vuot quy chudn
cho phép 2,5 lan. Can tang thoi gian luu nueée ciia bé selector va bé SBR lén 2,0 gio; tang
cuong hoan lwu bim vé bé selector dé ting hiéu qua xir Iy NH ,-N.

Tir khéa: Amoni; Nhu cau oxy sinh hoc; Nudc thai bénh vién; Thoi gian tdn luu
nuéc; Thoi gian ton luu bun.

Abstract

Assessing the efficiency of wastewater treatment plant at testing stage for Can Tho
General Hospital

This study aims to evaluate and then propose solutions for improving hospital
wastewater treatment efficiency at Can Tho General Hospital. Wastewater treatment
efficiency was assessed through water flow, temperature, electrical conductivity (EC),
mixed liquored volatile suspended solids (MLVSS), total suspended solids (TSS),
dissolved oxygen (DO), biological oxygen demand (BOD), chemical oxygen demand
(COD), sulfate (SO.), hydrosulfide (H,S), ammonium (NH,-N), nitrite (NO,-N),
nitrate (NO,-N), total nitrogen (TN), orthophosphate (PO - P), total phosphorus (TP),
coliform and sludge volume index (SVI). The centralized wastewater treatment system
of the hospital has a capacity of 750 m’/day that meets the requirement for hospital
operation during peak months (672.3 m*/day). Results showed that wastewater quality
parameters were within the allowable range of the National Technical Regulation on
medical wastewater-QCVN 28:2010/BTNMT-Column B, except NH,"-N exceeded the
permitted standard 2.5 times. It is necessary to increase the retention time of selector
and SBR tanks up to 2.0 hours and enhance sludge circulation to selector tanks in
order to increase treatment efficiency of NH,"-N.

Keywords: Ammonium; Biological oxygen demand; Hospital wastewater;
Hydraulic retention time; Sluge retention time.
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Nghién cuu
1. Mé dau

Nudc thai y t& chira ham lugng chét
6 nhiém phirc tap [1]. Ngoai nhitng chat 6
nhiém thong thudng, trong nudc thai y té
c6 thé c6 nhiing chat ban, khoang, hitu co
dac thu nhu cac ché phém thudc, cac chat
khir tring, cac ddng vi phéng xa dugce sir
dung trong qué trinh chin dodn va diéu
trj bénh. Vi thé, néu khong cé bién phap
thu gom, xtr 1y thich hop s& giy 6 nhiém
nghiém trong moi trudng xung quanh
bénh vién. Do d6, bénh vién Da khoa Can
Tho d3 duoc Bo Y té dau tu xdy dung
hé thong xir Iy nude thai (HTXLNT) tap
trung coéng sut 750 m*/ngay.dém. Hién
tai, cong suat cia HTXLNT tdp trung
tai bénh vién dap Gng da nhu cau xu ly
tat ca luong nudc thai phat sinh. Tuy
nhién, v6i nhu cau kham chita bénh cua
nguoi dan ngay cang tang trong nhiing
nam tiép theo s& gdy ap luc khong nho
cho qua trinh thu gom va xu ly nudc thai
cua bénh vién va gay anh hudong 16n hé
thong xur ly; diéu nay c6 thé gy ra tinh
trang vuot qua cong sudt va chét luong
nude sau xu ly khong dat tiéu chuan. Day
ciing 14 thyc trang xay ra nhiéu bénh vién
khac trén ca nudc nhu bénh vién Bach
Mai véi luu luong nude thai 1a 1.050 m?/
ngay.dém trong khi d6 HTXLNT da xay
dung chi c6 cong suat 800 m3/ngay.dém
su dung cong nghé Aerotank; bénh vién
Phoi Trung wong phat sinh nudc thai véi
luu lwgng 300 m*/ngay.dém va hoat dong
voli HTXLNT tép trung vdi cong nghe
Aerotank, c6 cong suit 250 m3/ngay.dém
[1]. Tir 46, cho thdy qua trinh xir ly nudc
thai y té phat sinh tlir cac bénh vién van
chua nhan dugc sy quan tdim dung mic
ctia chil du tu ciing nhu cac don vi chirc
nang lién quan. Bén canh d6 co thé nhan
thdy rang hién nay cac cong nghé phd bién
dugc ap dung trong qua trinh xt ly nudc
thai y té thuong két hop céc bién phap xur

ly 1y hoc - hda hoc va sinh hoc vdi cong
doan xur 1y sinh hoc gém bé xir Iy yém
khi - bé Aerotank hoic bé UASB két hop
bé Aerotank; bé xur Iy yém khi - bé loc
sinh hoc nhé giot. Tuy nhién, cac hé théng
xtr Iy nuée thai van chua dap tmg duoc
quy chuan méi trudng hién hanh [2]. Do
d6, viéc tién hanh nghién ctru danh gid vé
hién trang phat sinh nudc thai, cling nhu
dic tinh va hiéu qua xr 1y nhdm cung cip
céc thong tin va dé xudt mot s giai phap
can xem xét trong qua trinh dua vao hoat
dong ctia hé thong xir 1y.

2. Phwong phap nghién ciru
2.1. S6 liéu thir cdp

Céc s lidu lién quan dén nhu cau
st dung nudc duge tham khdo tir cac hoa
don thu tién st dung nudc cua bénh vién;
sO liéu vé luu lugng nudc thai phat sinh
trong mot ngay dém va cac thang trong
nam dugc tham khao tir sb liéu tir dong
hdé do luu luong nudc thai ddu ra cua
HTXLNT tap trung va dua vao thong tin
ghi chép thuc té ctia bénh vién. Ngoai ra,
bién phap quan ly bun thai cling dugc
tham khao tir qua trinh hoat dong thuc té
cua bénh vién.

2.2. 86 liéu so cip

2.2.1. Phwong phap va phan tich mau

Mau nude thai dau vao va dau ra duge
thu tai 3 vi tri cia HTXLNT tap trung (bé
gom, bé SBR, bé tiép nhan nudc thai sau xur
ly) trong 2 dot vao thang 2 cé lugng nudc
thai phat sinh thap nhit va thang 6 phat sinh
nude thai cao nhit. Cac mau nude dugce
thu theo huéng dan ctia TCVN 5999:1995
- Tiéu chuén Viét Nam vé chat lugng nudc
- L4y miu - Hudng dan 1y mau nudc thai
[3], bao quan ¢ nhiét d6 tir 0 dén 4°C va
duoc van chuyén vé phong thi nghiém cua
don vi phan tich. Dya vao QCVN 28:2010/
BTNMT va hién trang tai khu vuc nghién

18

Tap chi Khoa hoc Tai nguyén va Moi truong - So 35 - nam 2021



ctru cac chi tiéu nhu nhiét o, d6 dan dién
(EC), chit rin lo limg bay hoi (MLVSS),
tong chat rén lo limg (TSS), ham lugng oxy
hoa tan (DO), nhu cau oxy sinh hoc (BOD),
nhu cdu oxy héa hoc (COD), sulfate (SO,
), hydrosulfua (H,S), dam amoni (NH,"-N),

Nghién ciru

dam nitrite (NO,-N), dam nitrate (NO,-N),
tong dam (TN) orthophosphate (PO P)
tong l1an (TP), tong coliform va chi sb the
tich bun (SVI) da duoc phan tich. Cac mau
nudc thai dugc phéan tich theo phuong phap
chudn APHA (1998) [4].

Bing 1. Phwong phdp phén tich cdc thong sé

Gidi han
STT| Thong s6 Phwong phap phat hién | Ki hiéu phwong phap
(dai do)
1 | Nhiétdo |Do truc tiép tai hién truong 4 +50°C SMEWW 2550B:2012
2 EC Po tryc tiép tai hién truong 0+ Z?nmS/ SMEWW 2550B:2012
3 | MLVSS |Loc va sdy 6 nhiét d6 550°C -
4 TSS Loc qua sgi thuy tinh va céan trong lugng| 5 mg/L TCVN 6625:2000
5 DO Do tryc tiép tai hién truong 0+ 16 mg/L
6 | Bop |Fhuong phip phalofing va cdy c6 bo I mg/L TCVN 6001-1:2008
sung allylthlourea
Pha mau bang dung dich KMnO, va _
7 COD chuén d0 bang dung dich FAS 0. 1N 2 mg/L SMEWW 5220C:2012
8 SO,>  |Phuong phap so mau d¢ duc 2 mg/L SMEWW 4500-SO >
9 HS Phuong phép xanh metylen 0,04 mg/L | SMEWW 4500-S>.D2012
. . TCVN 6660:2000
10 | NH,-N |Phuong phap salicylate 0,01 mg/L (1SO 14911:1988):
11 | NO,-N |Phuong phap tric phd hip thu phan tt | 0,003 mg/L TCVN 6178:1996
. Phuong phap phan hiy dam va chung SMEWW 4500-NO,
12| NOSMN - 4 Kieldahl 0,04 mg/L E2012
13 N Vp co hoa xuc tac sau khi khu bang hgp | mg/L TCVN 6638:2000
kim devarda
Ph hap do pho dv i
14 | popp | TS PRAPCO PO GRS AMON 0,0l mgL |  TCVN 6202:2008
molipdat
15 tp | Phuong phap do pho dung amoni 0,0l mgL | TCVN 6202:2008
molipdat
. Phat hién va dém Escherichia coli va vi 3 MPN/ )
16 | Coliform khuan coliform - Phuong phap loc mang | 100mL TCVN 6187-2:2009
17 SVI Phuong phdp lang

2.2.2. Pdnh gid sé liéu

Két qua phan tich nudc thai dugc
so sanh voi QCVN 28:2010/BTNMT-
Cot B [5]. Quy trinh quan ly nudc thai y
té tai Bénh vién so véi Thong tu lién tich
sO 58/2015/TTLT-BYT-BTNMT ngay 28
thang 5 nam 2015 cia Bo Y té va Bo Tai
nguyén va Moi trudng vé quan ly chét thai
y té nham d4nh gia viéc thuc hién quy dinh

phap 1y vé quan ly chat thai y té tai bénh
vién Pa khoa Trung wong Can Tho.

3. Két qua thao luin

3.1. H¢ théong xir Iy nwdc thii tip
trung, cong sudt 750 m’/ngay.dém

Nudc thai phat sinh trong qua trinh
hoat dong cua bénh vién chu yéu la nudce
thai tr qua trinh khdm, chita bénh; nudc
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Nghién cuu

thai sinh hoat cua bénh nhan, than nhan
nguoi bénh va cong nhan vién lam viéc
tai bénh vién; bén canh dd, nudc thai cling
phat sinh tlr qua trinh giat ui va nudc thai
tr cac nha an tai bénh vién. Luong nudc
thai phat sinh tai bénh vién chta ham
lwong cht 6 nhiém tuong dbi cao (khong
chtra chéit phong xa) va do tinh chit cua
tirng ngudn phat sinh khac nhau nén mot

phan nudc thai duge xir 1y so bo trude khi
din vao HTXLNT tip trung, cong suat
750 m*/ngay.dém. Nudc thai phat sinh tir
qua trinh sinh hoat duoc xir Iy so bd bang
bé tw hoai 3 ngan va nudc thai gidt la dugc
thu gom va xtr ly so bd bang cum xt ly
héa 1y trude khi di vao hd gas G3 dé két
hop ciing v6i cac ngudn nudce thai khac di
vao HTXLNT tap trung.
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Hinh 1: So dé cong nghé HTXLNT tap trung, cong sudt 750 m*/ngay.dém
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Nudc thai gidt 1a chia ham lugng
xa phong va chit tiy rira cao nén duoc
xu ly bang cach cham dung dich bazo,
dung dich axit dé trung hoa nudc thai vé
ngudng trung tinh cho hoat dong cua cac
vi sinh vat trong HTXLNT tap trung. Tiép
theo, nudc thai giat la dugc bom dinh
lwong cham phén nhém dé keo tu va cham
polymer tro lang cho bun sau khi keo tu.
Sau d6, nuéce thai dugc din vao bon ling
Lamella. Tai day, cac tAm léng PVC dat
nghiéng 45°dén 60°, bong bun di chuyén
tr duéi 1én va bi mat dong luc truot doc
theo vach nghiéng roi xudng day bé tip
trung vé hé thu bun, bun thai dugc xa theo
chu ky. Phan nudc trong phia trén duoc
dan vé hé gas G3 dé két hop véi cac ngudn
phat sinh nudc thai khac di vao HTXLNT
tap trung, cong sut 750 m*/ngay.dém.

Bén canh d6, nudc thai phat sinh tur
qua trinh kham, chira bénh; nudc thai tu
cac khu ché bién thirc an; nuée thai sinh
hoat sau bé tu hoai va nudc thai giat la sau
khi qua cum xtr ly héa ly dugc thu gom tai
hé gas G3.

Luong nudc thai phat sinh di qua
song chan rac trudc khi dugc dan vao hd
gom dé loai bo cac loai rac thai c6 kich
thudc 16n ra khoi nude thai nham dam bao
hoat dong 6n dinh cta vi sinh vat va tranh
bi nghet, hu bom ciia HTXLNT. Tai h6
gom, nudc thai duoc dan vao bé diéu hoa
dé didu hoa Iuu lugng va ndng do cac chat
6 nhiém trong nude thai. Tiép theo, nudc
thai duoc dan lan lugt vao bé Selector, tai
day nudc thai duogc suc khi lién tuc tao
diéu kién cho qué trinh xur ly ciia cac vi
sinh vét hiéu khi. Sau d6, nude thai dugc
dan vao bé SBR. Bé SBR hoat dong theo
chu ky tuan hoan véi 5 pha (Lam day
(1 - 3 gi6) — Suc khi (trung binh 2 gio)
— Léng (nho hon 2 gid) — Rat nudc —
Nghi (trong khoang 1 gio)). Tiép theo,
nude thai duge dan vao bé chia va di vao

Nghién ciru

bé khtr tring, nudc thai duoc khir tring
bang dung dich Chlorine dé tiéu diét cac
vi sinh vat gdy bénh co trong nudc thai,
dam bdo nudc thai sau xu ly dat QCVN
28:2010/BTNMT - Cot B (C__ ; K =1,0)
trudc khi thai vao duong cong thoat nudce
thai cua bénh vién co kich thude D800
va chay vao hé thong thoat nuéc chung
do thi trén dudng Nguyén Vian Linh phia
trudc bénh vién; sau do, chay vao rach
Xéo Nhum.

3.2. Hién trang phdt sinh nuwdc thai
cua bénh vién

Hoat dong kham chita bénh tai bénh
vién c¢6 xu hudng ting tir thang 2 dén
thang 6 nam 2019. Sé liéu thong ké thyc
té tir qué trinh hoat dong cta bénh vién
duoc thé hién tai Bang 2.
Bing 2. Thong ké qud trinh hoat dong ciia

bénh vién

Thang ) i
Chi tieu | Thang 02/2019 | Thing 06/2019

S lugt khdm|  27.482 luot 35.697 luot
80 lugtdicu | 4 54 1ot 8.894 Iuot

tr1 no1 tru

(Ong suat 97.83% 120,99%
girong bénh

Phau thuat 1.230 luot 1.518 luot

Nudc thai | 18.481 m*/thang | 20.170 m*/thang

Nguon: Bénh vién PKTW Can Tho, 2019

Theo Metcalf & Eddy (2003), Iuu
lugng nudce thai ciia cac bénh vién trude hét
phu thudc vao sé givong bénh, diéu kién
céip nudce, muc do hién dai cua bénh vién,
) lugng than nhan ctia ngudi bénh kem
theo va mua. Vdi dién tich san bai, duong
ndi bd va cady xanh, san vuon (bao gém ca
dat du trir) tai bénh vién 13 51.361 m?, lay
dinh mic trung binh nhu ciu sir dung nudc
cho muc dich tudi cay, rira duong 1a 2,5 L/
m?*ngay dém (Can cit TCXDVN 33:2006 -
Cép nudc - Mang ludi dudng dng va cong
trinh tiéu chuan thiét ké) thi lugng nudc
st dung cho tudi cdy, rira dudong tai bénh
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vién: 51.361 x 2,5 = 128.403 lit/ngay dém
~ 129 m’/ngay.dém. Lugng nudc thai phat
sinh trung binh khoang 666,4 m’/ngay.
dém. Tuy nhién, bénh vién da lap dat dong
hé quan tric luu luong nude thai phat sinh
tai HTXLNT tap trung cuia bénh vién nhim
quan ly luong nudc thai phat sinh va phat
hién sy ¢d, cling nhu dua ra cac bién phap
khéc phuc su b kip thoi. Lugng nudce thai
phat sinh hang ngay trong thang hoat dong
thip diém (thang 02/2019) va thang hoat
dong cao diém (thang 6/2019) (Hinh 2).
Luong nudc thai phat sinh trong
qué trinh hoat dong cua bénh vién cd su
chénh léch 16n vao thang hoat dong thip
diém (thang 2) do thang 2 dwong lich
thuong trung v6i ky nghi Tét nguyén
dan nén lugng bénh nhan dugc cho ra

900

80O

vién nhiéu va sb lugng bénh nhan dén
kham tai bénh vién giam déng ké so véi
ngay binh thuong. Sau thoi gian nghi Tét
nguyén dan, hoat ddng ciia bénh vién dan
di vao tinh trang 6n dinh nén lugng nudce
thai phat sinh khong c6 su thay doi 16n.
Trong thang hoat dong cao diém (thang
6), luong nudc thai phat sinh kha cao
nhung HTXLNT tép trung cua bénh vién
van dam bao dap tmg nhu ciu xu ly tit ca
lugng nudce thai phat sinh trong qua trinh
hoat dong cua bénh vién.

Hién trang phat sinh nudc thai cua
bénh vién kha cao so véi hién trang phat
sinh nudc thai cua bénh vién Viét Bac véi
luu lwong nudce thai phat sinh trung binh
600 m*/ngay.dém khi c6 cung cong suit
giuong bénh [1].
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Hinh 2: Biéu do thé hién lwu lwong nwdc thdi trong thing hoat dpng thip diém va thing
hoat dpng cao diém cua bénh vién trong nam 2019

3.3. Hi¢u qua xv ly nwoc thai

Nhim danh gia hiéu qua xir Iy nude
thai va kha nang ling ctia bun thai sau khi
qua qua trinh xu ly sinh hoc, bai bao phan
tich ham luong chét rin lo limg bay hoi
(MLVSS) va chi s thé tich bun (SVI), két
qua phén tich cac thong sb dugc thé hién
trong hinh 3.

22

Ham lugng MLVSS trong bé SBR
ctia ca 02 dot thu mau cé két qua phan
tich 1an luot 1a 2.410,6 mg/L va 2.788,8
mg/L cho thdy, hiéu qua xur ly nudc thai
ctia bé SBR khé cao, ham lugng MLVSS
nam trong khoang thiét ké ciia bé SBR,
g6p phan xur 1y hiéu qua nudc thai va van
hanh 6n dinh HTXLNT tép trung.
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Hinh 4: Ham lwgng chi sé thé tich bin
(SVI) tai bé SBR

Chi s6 thé tich bun quan trac trong
ca 02 thoi diém bénh vién hoat dong thap
diém (thang 02) va hoat dong cao dlem
(thang 06) tuong d6i on dlnh v6i chi sd
SVI trong bé SBR quan tric tai 02 thoi
diém (thdng 2 va thang 6) lan luot 1a
116,2 mL/g va 114,7 mL/g. Diéu nay cho
thy, bun tao thanh trong qué trinh xtr ly
nude thai ctia bénh vién rat tdt, kha nang
léng tdt va nudc thai dau ra khong bi duc.
Luong bun thai phat sinh trong qué trinh
xu ly nudc thai cia HTXLNT tap trung
khong cao, thé tich bun phai xa sau 01
chu ky xtr ly ctia 01 modul 1a 0,57 m*. Do
d6, thé tich bun phat sinh trong 01 ngay
sau khi da hoan luu 20% lugng bun trong
qua trinh xt ly khoang 4,58 m?(bao gém
luong bun tir bé ling nude giit); lugng
bun thai phat sinh duoc bom vao bé chua
bun va bénh vién ciing da hop dong véi
don vi thu va phan tich ham lugng chat
6 nhiém trong bun thai, két qua cho thiy
bun thai ctia qua trinh xtr Iy nudc thai cua
Bénh vién khong phai chét thai nguy hai
khi so sanh véi QCVN 50:2013/BTNMT
- Quy chuén k¥ thuat quéc gia vé ngudng
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nguy hai di véi bun thai tir qué trinh xu
ly nudc [6].

pH trong nudc thai dau vao, nudc thai
tai bé SBR va nudc thai diu ra HTXLNT
tap trung déu nam trong khoang cho phép
cia QCVN 28:2010/BTNMT - Cét B [5].
pH trong nudc thai phat sinh tr qua trinh
hoat dong cua bénh vién khong c6 sy chénh
1éch nhiéu so v&i tinh chit cua nudc thai y
té phét sinh tir qué trinh hoat dong ciia mot
s bénh vién khac nhu bénh vién Da khoa
Hoan My Cuu Long, bénh vién Pa khoa
tinh Hau Giang, bénh vién Viét Puc,... [1,
7]. Ham luong pH trong nudic thai du vao,
dau ra cia HTXLNT c4c bénh vién trén dao
dong trong khoang tir 6,8 dén 7,8 va déu
nam trong khoang cho phép cia QCVN
28:2010/BTNMT — Cét B [5].

ong d6 oxy hoa tan (DO) trong nudc

thai dau ra cia HTXLNT tip trung nim
trong khoang cho phép dé duy tri hoat dong
cla cic sinh vét trong ngudn nudc tiép
nhdn nudce thai (DO > 6 mg/L). Nudc thai
dugc dau ra duoc so sanh véi QCVN 08-
MT:2015/BTNMT 1a do nguén tiép nhén
rach Xéo Nhum. Bén canh d6, néng do oxy
hoa tan trong bé SBR gbp phan lam ting
hiéu sudt xu ly va chit luong nudc thai
sau xt ly; ting kha nang ldng cua bun; tuy
nhién, trong qué trinh van hanh can phai
thuong xuyén kiém tra ndng d6 oxy hoa
tan trong bé SBR va kiém tra tai nhiéu vi
tri khac nhau do ndng do oxy hoa tan cao s&
dan dén giam kha nang ling ctia bun, pha
v0 cac bong bun, nudc thai sau xur ly bi duc
va ti€u hao nang lugng do qua trinh suc khi.
Mac du, dp dung cong nghé xur ly nudc thai
khac nhau nhung qué trinh xur 1y sinh hoc
cua cac bénh vién Pa khoa tinh Hau Giang,
bénh vién Hoan My Ctru Long va Da khoa
TP. Can Tho déu duy tri tinh trang hiéu khi
trong qué trinh xtr 1y sinh hoc thir cp nén
ham lugng DO sau qua trinh xtr Iy kha cao
[7] va ndm trong khoang cho phép cua tiéu
chuan thiét ké HTXLNT.
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Hi nh 6: Ham lwgng DO trong nwoc thdi bénh vién

Déi voi thong sO BOD,, ham lugng
BOD; trong nudc thai dau Vao kha cao
(185 mg/L dot 1, va 50 mg/L vao dot 2)
Mac du ¢6 lugng benh nhan va lugng nudc
thai tuong d6i thap, tuy nhién ham luong
BOD va COD cao trong dot 1 ¢6 thé 1a do
luong nudce thai tai thoi diém nay chu yéu
la nudc thai sinh hoat. Ham lugng BOD,
trong ngh1en ctru dugc ghi nhan cao hon
dang ké so v&i Bénh vién Da khoa tinh Hau
Giang (99,87 + 1,76 mg/L) [7]. Tuy nhién,
trong cd hai dot quan trac vao thang 02
va thang 06 nam 2019, ham lu’ong BOD;
trong nude thai thu tai bé SBR giam thap
lan luot 13 20,67 mg/L va 26 mg/L nudc
thai d4u ra c6 ham lugng BOD, giam dang
ke 1an luot con 15 mg/L va 8, O mg/L, déu
nam dudi ngudng cho phép cia QCVN
28:2010/BTNMT - C6t B [5]. Hi€u suat xu
ly BOD; tai bé SBR va cua toan HTXLNT
lan luot 1a 88,83% va 91,89% cua dot thu
mau vao thang 02 nam 2019 va trong dot
thu mau vao thang 06 nam 2019, hiéu suat
xtr ly ham luong BOD,; tai bé SBR va ciia
toan HTXLNT lan 1u0’t la 48% va 84%.
Hiéu sudt xir Iy ham luong BOD, trong
nudc thai cia HTXLNT tap trung cua bénh
vién cao hon hiéu suat xtr Iy nudc thai cta
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hé théng khi 4p dung cong nghé truyén
thong tai bénh vién Viét Puc 1a 72% [1].
Bén canh d6, ham luong COD trong
nudc thai dau vao HTXLNT tip trung kha
cao trong ca 02 dot thu mau va ciing duoc ghi
nhén cao hon so v6i bénh vién Da khoa tinh
Hau Giang [7]. Ngoa1 ra, ti 1€ BOD,/COD xap
xi 0,56, diéu nay cho thdy chat luong nuoc
dau vao hau nhu khong anh huéng dén qua
trinh xtr Iy sinh hoc [8]. Chinh vi vay, sau khi
dugc xu ly, ham luong COD trong nudc thai
tai bé SBR va nudc thai du ra HTXLNT da
giam d4ng ké, xubng dudi ngudng cho phép
cua Cot B - QCVN 28:2010/BTNMT [5].
Hiéu suét xir ly ham luong COD trong
nude thai cua bé SBR trong thang 02 va thang
06 nam 2019 1an luot 13 87,33% va 49,5%.
Hiéu sudt x Iy ham luong COD trong
nudc thai sau khi duge xur ly tai HTXLNT
tap trung ctia bénh vién lan luot 14 91,46%
va 85,86% trong thang 02 va thang 06 nam
2019. Hiéu sut xir ly ham lugng COD cuia
HTXLNT tap trung tai bénh vién rat cao
$0 v6i hiéu suét xir ly ham lugng COD dat
76,1% cuia HTXLNT tai bénh vién Viét Dic
[1] va 81,36% cua HTXLNT tap trung tai
bénh vién Da khoa Hoan My Ctu Long [9].
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Hinh 9: Ham lwgng TSS (a) va hi¢u suét xi Iy (b)

Két qua quan trac trong ca hai dot thu
mau vao thang 02 va thang 06 nam 2019
cho thiy, ham lugng TSS trong nudc thai
dau vao, tai bé SBR va nuéc thai du ra
HTXLNT tép trung déu ndm dudi ngudng
cho phép cua QCVN 28:2010/BTNMT -
Cot B [5]. Ham lugng TSS trong nudc thai
bénh vién thip hon rat nhiéu so v6i ham

lugng TSS cuia bénh vién Viét Dlc voi
ham lugng TSS déu vao va dau ra 1an lugt
la 73 mg/L va 19,7 mg/L [1].

Hiéu suat xir Iy ham lugng TSS cua
HTXLNT kha cao, hiéu suit xir Iy ham
luong TSS cuia bé SBR trong 02 dot quan
trac vao thang 02 va thang 06 nim 2019
lan luot 13 96,76% va 90,59%; bén canh
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d6, cia HTXLNT tap trung lan luot 1a

40,91% va 74,67%. Ham luong TSS trong

nuée thai dau ra HTXLNT tap trung déu

dat quy chudn cho phép va véi hiéu suit

xtr ly TSS nhu trén cho thdy, cong nghé
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dang st dung tai Bénh vién hoat dong c6
hiéu suit twong duong v6i cong nghé xir
ly nudc thai truyén théng dang dugc sir
dung tai bénh vién Viét e v6i hiéu suit
xu ly TSS dat 73,3% [1].
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Hinh 10: Ham luwgng amoni (a) va hiéu sudt xir ly (b)
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Hinh 11: Coliform (a) va hiéu sudt xir Iy (b)

Ham luong amoni trong nudc thai
dau ra HTXLNT tap trung tai bénh vién
ctia 02 dot thu mau cho thdy HTXLNT tap
trung hoat dong khong 6n dinh. Déi véi
mau nude thai dugc thu trong thang 02
ndm 2019, ham lugng amoni trong nudc
thai dau ra vuot QCVN 28:2010/BTNMT
- Co6t B [5] khoang 2,5 1an va trong dot
thu mau vao thang 06 nim 2019, ham
lugng amoni khong phat hién trong nudc
thai dau ra. Piéu nay cho thdy, hiéu suit
xtr ly ham lugng amoni cua hai dgt quan
trac ¢6 sy chénh 1éch 16n. Hiéu suét xir ly
amoni trong dot quan tric vao thang 02

ndam 2019 phan anh HTXLNT tdp trung
cua Bénh vién hoat dong khong hi¢u
qua, nudc thai ddu ra khong dat QCVN
28:2010/BTNMT - Cot B [5]. Nguyén
nhan anh huyong dén ham lugng amoni
trong nude thai dau ra HTXLNT tap trung
do Iuu luong va ndng do cac chat 6 nhiém
trong nudc thai khong on dinh tai cac thoi
diém trong ngay, khi thi rat cao (thuong
vao khoang thoi gian tir 7 gio dén 10 gio;
tir 13 gio dén 15 gid) cha yéu 1a nude thai
tor qua trinh kham, chita bénh va khi thi
rat thap chii yéu 1a nudc thai sinh hoat
trong khoang thoi gian tir 11 gio dén 13
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gio va tir 17 gio dén 7 gid sang hom sau;
nude thai c6 chira cac chit gy trc ché su
phat trién cua vi sinh vat va su hién dién
ctia cac vi khuan tham gia qu4 trinh nitrat
héa nhu Nitrosomonas va Nitrobacter
thip din dén hiéu qua cta qua trinh Nitrat
héa trong bé SBR kém (hiéu sudt 4m) nén
ham lugng amoni trong nudc thai dau ra
vuot quy chuan cho phép.

Tuy nhién, hiéu suat xtr ly ham luong
amoni dat 100% trong lan quan tric vao
thang 6 nam 2019 ciia nudc thai dau ra
HTXLNT tép trung, cho thdy, qué trinh
quan ly va van hanh HTXLNT tép trung
cua bénh vién da duoc cai thien. HTXLNT
tap trung cua bénh vién co hi¢u Sult xur
Iy ham lwong amoni tot khi ap dung bién
phép van hanh thich hop khi so véi cong
nghé xtr 1y nude thai truyén théng dang
duoc van hanh tai bénh vién Viét Dic
c¢6 hiéu sudt xir Iy ham lugng amoni kha
cao dat 96,86%. Tuy nhién, kha kho khan
trong qué trinh van hanh HTXLNT tap
trung nham dam bao ham lugng amoni
trong nudc thai dau ra dat quy chuan do
hiéu qua xt& ly ham luogng amoni dugc
quyét dinh tai giai doan xu ly sinh hoc va
phu thudc vao nhiéu yéu to tir luu luong,
ham luong chit 6 nhiém dau vao; qua
trinh van hanh, lugng nudc thai, quén xa
vi sinh vat chuyén hoa dam amoni, luong
bun hoan luu vé bé xir Iy sinh hoc,...

Coliform trong nuéc thai diu ra
HTXLNT tip trung giam dang ké so
véi ham lugng Coliform trong nudce thai
dau vao va dat Cot B - QCVN 28:2010/
BTNMT [5] trudc khi thai vao ngudn
tiép nhan véi nong d6 1an luot 1a 4.800
MPN/100 mL va khong phat hién trong
nuéc thai dau ra HTXLNT tdp trung
ctia dot quan tric vao thang 2 va thang
6 nam 2019. Hiéu suat xt Iy ham lugng
Coliform dat lan lugt 1a 99,8% va 100%
trong dot thu mau vao thang 02 va thang 6

Nghién ciru

nam 2019. Do ham lugng vi sinh vat gay
bénh trong nudc thai tir cac bénh vién rat
cao nén tat ca cac HTXLNT cua cac bénh
vién nhu bénh vién Pa khoa Hoan M¥y
Cuu Long, bénh vién Viét Puc, mac du
khac nhau vé cong nghé xur ly nudc thai
nhung ham lugng Coliform trong nudc
thai ddu ra déu dat quy chuan hién hanh.

3.4. Mgt sé diém cin chu y gidgi
quyé't vin dé xiv Iy dam amoni

Pam trong méi truong nudce ton tai &
nhiéu dang khac nhau do sy chuyén hoa
qua lai cda chung. Cu thé, dam c6 thé tdn
tai dudi dang hop chét vo co, hitu co hoa
tan hodc khong hoa tan. Cc hop chit vo
co hoa tan chu yéu cia nito 1a NH,-N,
NH,™-N, NO,-N, NO,-N. Pam ¢& dang
hu'u co s& duoc chuyen sang Cac dang vO
co qua nhiéu budc khic nhau. Pau tién,
qua qua trinh amon hoa ciac dang dam
hiru co nay dudi tac dung cua vi sinh vat
tao thanh NH,-N/NH"-N. Dam amon s¢&
dugc céc nhom vi khuan (Nitrosospira,
Nitrosovibrio, Nitrosococcus, va
Nitrosomonas) oxy hdéa NH,/-N thanh
NO,-N qua qua trinh nitrite hoa.

Trong diéu kién yém khi, qué trinh
khtr nitrate, nitrite va dam amon xay ra
v6i su tham gia cua nhiéu lodi vi sinh
vat yém khi nhu Pseudomonas, Bacillus,
Paracoccus, Alcaligenes,... cudi qua trinh
s& chuyén héa tao ra khi N,O va N, thoat
vao khong khi [10].

Dé thiic ddy qua trinh nitrate héa, cac
yéu t6 sau can luu y trong qué trinh vén
hanh:

Nong dé oxy hoa tan: qué trinh
chuyén héa cic dang dam trong ao nudi
chiu anh hudng cta ndng d6 oxy hoa tan vi
cac qua trinh dién ra trong diéu kién hiéu
khi. Qua trinh chuyén héa s& cé toc do thap
nhat tai DO = 0,5 mg/L, tbc 6 chuyén héa
binh thuong tai gia tri DO = 1 mg/L va tc
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do dat cuc dai tai DO = 2 mg/L. Theo ly
thuyét, chuyén héa 1 mg NH,*-N can 4,57
mgO, L.

Anh huong cia pH va do kiém: Hoat
dong cua vi sinh vat tham gia vao qua trinh
chuyén hoa dam. Hoat tinh ctia vi sinh vat
tt nhat & khoang pH 7,5 - 8,5. Gia tri pH
dudi 6 hodc cao hon 10 s& dnh hudng dén
hoat tinh cta vi sinh vat. Do kiém 1a mot
yéu t quan trong dén qua trinh chuyén héa
dam trong nudc vi cac vi sinh vat tham gia
vao qud trinh nay 14 vi sinh vat tu dudng su
dung carbon vo6 co dudi dang bicarbonate
1am ngudn cung cép carbon. Nghién ciru
da chi ra ring mdi 1 mg NH,"-N can 7,1
mg dd kiém (tinh theo CaCO,) .

Anh hieong cia nhiét dg: Nhiét do
thich hop cho qué trinh chuyén hoa cac
dang dam vo co la 4 dén 45°C nhung nhiét
d6 t6i vu nam trong khoang 28 dén 26°C
. Khi nhiét d§0 nudc ting khodng 10°C
(trong khoang nhiét do <40°C) thi toc do
phan hity dam hitu co c6 thé ting gip doi.
Sy phan hity vat chét hiru co dién ra nhanh
& pH 7 dén 8 [11].

Anh hwéng ciia nong do dam amoni:
C6 nhiéu loai vi sinh vat oxy hoa dam &
cac néng d06 khac nhau. N6ng d6 dam dau
vao khong on dinh din dén sy thay doi
cong dong vi sinh vat lién tuc, c6 thé anh
huong dén sy chuyén héa dam.

Anh hwéng cua chat hiru co: Nhiéu
hop chit hitu co gay tic ché qué trinh phat
trién cua vi sinh vat chuyén hoa dam. Hon
nira cong dong vi sinh vat chuyén héa chat
hitu co ciing canh tranh v6i cong dong
vi sinh vat chuyén héa dam, ham lugng
chét hiru co dau vao 6n dinh ciing 14 co s&
quan trong dé 6n dinh ham luong dam &
dau ra ciia hé théng xur ly nudc thai.

Anh huwéng ciia SRT: SRT cé anh
hudng dén qué trinh nitrate hoa. Thoi gian
Iru t6n bun it nhat 10 ngdy méi dam bao

t6t qua trinh chuyén héa dam. Thoi gian
Ivu ton bun lau hon 15 ngay c6 thé dan
dén bt hoat mot phﬁn vi sinh vt chuyén
héa dam. Thoi gian luu ton bun ngin dan
dén sy thiéu hut vi sinh vat chuyén hoa
dam trong hé thong xir 1y nudc thai.

Chat tkc ché: Trong mdi trudng bénh
vién, su hién dién cua chat khang sinh
trong hé thong xir ly nude thai 1a khong
thé tranh khoi. Chat khang sinh co tac
dong ti€u cuc dén hoat tinh cta vi sinh vat
chuyén hoa dam. Can kiém tra ndng do
chat khang sinh trong nudc thai dé co giai
phap han ché tac dong tiéu cuc [12].

4. Két luan

Hé thong thu gom nudc thai va
HTXLNT tap trung cua bénh vién vdi
cong sudt 750 m¥/ngay.dém dam bao du
kha nang xu ly toan bo lugng nudc thai
phét sinh trong qua trinh hoat dong cua
bénh vién. Dya vao két qua phan tich
chat lwong nudc thai dau vao, nude thai
tai bé SBR va nudc thai du ra HTXLNT
tdp trung cua bénh vién tinh todn dugc
hiéu suét xr ly cac chit 6 nhiém cia bé
SBR va cua toan HTXLNT tap trung cua
bénh vién cho thay, hiéu suit xir 1y chat 6
nhiém ctia bé SBR va cta toan HTXLNT
tap trung kha cao, mac du, mot vai chi
tiéu c6 nong d6 dau ra cao hon dau vao
nhu nitrit, nitrat va tong dam nhung van
dam bao nam trong khoang cho phép cua
QCVN 28:2010/BTNMT - Cot B trude
khi thai vao ngudn tiép nhan. Ngoai trir,
ham lugng dam amoni trong nudc thai
dau ra HTXLNT tap trung khong 6n dinh,
vugt quy chuan cho phép. Can luu y dé
mét sd dic diém cua cong déng vi sinh
vat oxy hoa dam amon dé ting hiéu qua
xur ly dam cua hé théng.
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