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TOM TAT
Nghién ctru nay danh gia hi¢u qua khw trung bang chiéu xa siéu am dbi véi nudce thai sinh hoat dugc
lay tir h¢ thong nudce thai tai phuong Quy Nhon Nam, tinh Gi’a Lai. Anh huong cua tan so siéu am (30
va 40 kHz), thoi gian chiéu xa (1-12 phut) va mat d6 cong suat (50-200 W/L) dén kha nang bat hoat vi
sinh vat dugc khao sat. Séng siéu am ¢ tan s6 30 kHz va 40 kHz duoc thir nghiém voi thoi gian. chiéu
xa tir 1-12 phit va cong suat tir 50-200 W/L. Cac chi tiéu vi sinh, bao gdm tong s6 vi sinh vat hiéu khi
va tong sb Coliform dugc xac dinh trude va sau khi xur ly bang séng siéu 4m. Két qua cho thdy, mat do
vi sinh vat giam dang k& sau khi chicu xa, v6i hiéu qua khu trung tang ty 1¢ thuén vdi thoi gian va cong
suat siéu am. O tan s6 30 kHz, hiéu qua loai bo vi sinh vat tang tir 0,13 LOG (twong duwong v6i mirc
giam 26,16%) o ’1 phut 1én 0,37 LOG (mue giam 57,56%) ¢ 12 phat. Xu hudng tuong tu cling duge
ghi nhan ¢ tan s6 40 kHz, v6i mire giam dao dong tir 0,09 LOG (19,19%) dén 0,31 LOG (51,16%).
Khi mét d6 cong sut duoc ting 1én 200 W/L & tan sb 30 kHz, hiéu qua khtr trung vi sinh vat dat mirc
t6i da 0,78 LOG (giam 83,37%). Nghién ctru nay chimg minh ring, siéu 4m cong suét cao la mot giai
phép tiém ning nhim dén giai doan tién xir Iy hodc két hop nhu mot bude xur 1y khir tring cudi cing
cho nudc thai sinh hoat.

Tw khéa: Siéu adm, sy tao bot khi, nudc thdi sinh hoat, khir trung, téng 56 Coliforms.

1. DAT VAN BE trinh siéu 4m dwoc dinh huéng khao sat nhim hai
muc dich: (1) Panh gia kha ning tién xur Iy dé pha
v chu triic bong cén, chét hitu co mach dai, hd trg
cho céc cong doan sinh hoc phia sau; hodc (2) Ung
dung nhu mét cong doan khir triung cudi sau khi
nudc thai da duoc lam sach co hoc va sinh hoc.
Thir nghiém duoc thyc hién trén mau nudc thai
sinh hoat tai phuong Quy Nhon Nam, tinh Gia Lai
nham tim kiém céc thong s6 van hanh t5i ru.

2. PHUONG PHAP NGHIEN CUU

Nudc thai sinh hoat phat sinh tir cac hoat
dong cua con nguoi trong khu dan cu, trung tam
thuong mai va co quan cong s¢ mang theo tai
lugng 16n chat 6 nhiém. Trong d6, vi sinh vat gy
bénh (nhu vi khuan virus, ky sinh trung...) 1a
mét trong nhimng yéu t6 nguy hai nhit, co kha
nang lay truyen dich bénh qua nguon nudce va anh
huong truc tiép dén strc khoe cong dong.

Siéu am cong suat cao la mot huong cong

ngh¢ moi truong tién tlen Khi song siéu am tans6 2.1 Doi twgng nghién ctru va phuong phap
thap (>18 kHz) truyén vao pha Iéng, hién tuong lay mau L ~
bot khi cavitation phat sinh, sinh truéng va sup do Phuong phap lay mau: Mau nudc thai duoc

co hoc. Qua trinh ndy tao ra cac diém nong cuc bo  thu thap tai cira xa cua hé théng thoat nudc riéng
cuc doan véi nhiét do dat dén 5.000 K va 4p suat (tach biét hoan toan v6i hé thong thoat nudc
1én t6i 1.000 atm [1]. Céc diéu kién nay, két hop mua) clia khu dan cu thugc phuong Quy Nhon
v6i sy hinh thanh cac gc oxy héa manh nhu OH’, Nam, tinh Gia Lai. B¢ dam bao tinh dai dién, da
s& pha hiy vach va mang té bao cla vi sinh vat. tien hanh lay mau to hop gop tir 5 mau don 1¢ lay
Trén thé gi6i, cong nghé nay di budc dau dugc 6 cdc khung gid cao diém phat thai sinh hoat (6
g dung tai Nhat Ban, Han Qudc dé kiém soat tio  gid 30, 11 gid 30, 12 giv 30, 17 gio 30 va 19

doc, vi sinh vat va chat hitu co [2-4]. gi0) trong cac ngay thoi tiét kho rdo, hoan toan
Tuy nhién, viéc 4p dung siéu am dé khir tring kh(?ng c6 mua dé tranh hién tugng pha loang do
nudc mua.

truc tiép nudc thai thd (chua qua xir 1y) 1a hoan ) )
toan khong thuc té do ham luong chét rin lo limg Thiét b thuc nghiém: Str dung 2 bién tir phat
va chit hiru co cao s& che chan, hép thu ning song sié}l ﬁrp cong suat danh dinh 100 W hoat
luong song. Vi vay, trong nghién ctru nay, qua dong ¢ tan so 30 kHz va 40 kHz.
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2.2. B6 tri thye nghiém

2.2.1. Anh hudng cua thoi gian chiéu xa

C6 dinh thé tich mau 100 mL, cong sudt phat
100 W, khao sat thoi gian chiéu xa tir 1-12 phut.

2.2.2. Anh hudng cia céng sudt chiéu xa

Thay d6i cong suat tir 50-200 W/L. Tai tan sd
30 kHz ¢ dinh thoi gian 3 phut; tai tan s6 40 kHz
¢b dinh thoi gian 8 phiit.

2.2.3. Hiéu sudt khir tring

Dé phan 4nh chinh xac ban chit dong hoc vi
sinh theo céac tiéu chuin quéc té, hiéu suat khu
trung khong dung don vi phan tram (%) ma duogc
chuyén dbéi sang don vi giam LOG (Log
reduction) theo cong thirc:

Log Reduction = log;o(Np) - logio(N¢)

Trong do: Ny la mat dg vi sinh vat ban dau va
N, & mét do vi sinh vat tai thoi diém t.

3. KET QUA VA THAO LUAN

3.1. Pic trung tinh chit ciia miu nwéc thai
diu vao

Két qua phan tich cac théng sd co ban cua
méu nude thai to hop trude xiur 1y duogc thé hi¢n
tai bang 1. Pé dam bao tinh c@p nhét phap ly, mau
dugc dbi chiéu truc tiép voi Quy chudn QCVN
14:2025/BTNMT [5].

Bang 1. Tinh chit miu nuée thai sinh hoat tai
phuwong Quy Nhon Nam, tinh Gia Lai

QCVN
Nuée thai 14:2025/BTNMT
Chi tiéu sinh hoat 3]
; Loai A | LoaiB
(cotA) | (cb6tB)
pH 6,72+0,01 6-9 6-9
BODs(mg/L) | 48,05+1,16 30 50
Tong chat ran lo
limg (mg/L) 216,1242,21 50 100
N-NH," (mg/L) | 19,14£1,06 5 10
Tong Coliform 6
(CFU/100 mL) 4,340,3x10 3.000 5.000
Tong sO vi sinh Khong | Khong
vat hiéu khi 7,240,2x10° quy quy
dinh dinh

(CFU/mL)

Hinh 1. I,(hufm lac Coliform va tong sb vi
khuan hiéu khi trén moi truwdng dia thach

Gia tri pH do duoc cua mau 1a 6,72+0,01,
niam hoan toan trong khoang gii han cho phép
(6-9) cia QCVN 14:2025/BTNMT [5] dbi véi ca
hai mirc phan loai A va B. Gia tri pH nay cho
thiy mau nudc thai c6 méi truong gan trung tinh
va tuong d6i 6n dinh. Theo Nguyén Vin Phudc
va cs (2011) [6] pH 1a mot trong nhitng thong sb
quan trong can duoc kiém soat trong qua trinh xir
Iy nudc sinh hoat va cong nghiép bang phuong
phap sinh hoc, do pH ¢6 anh huéng truc tiép dén
hoat dong cua h¢ vi sinh vat va hi€u qua cua qua
trinh xur 1y. Véi gia tri pH 6,72+0,01, miu nghién
clru nam trong ving phu hop cho cic qué trinh xir
ly sinh hoc théng thuong. Do do, pH khong dugc
xem la thong s6 & nhiém dang quan ngai d6i véi
mau nudce thai trong nghién ciru nay.

Ddi véi chi tiéu chat hitu co, gia tri BODs dat
48,05+1,16 mg/L. Ham luong nay da vuot qua
gioi han mirc A (30 mg/L) nhung van nim trong
pham vi cho phép cia muc B (50 mg/L). Dang
cha ¥, gia tri BODs nay ¢ mirc twong dbi thap so
vOi gia tri trung binh cuia nudce thai sinh hoat tho.
Diéu nay c6 thé duoc giai thich, 1a do ddc thu cua
mang ludi duong ong thu gom tai khu vye khao
sat; du la hé théng thoat nudc riéng, nudc thai van
c6 kha nang chiu su pha loang cuc by boi luong
nude xam (nudc tim giat, tay rira) c6 tai lugng hiru
co thap, hoic do sur tham thau ciia nudc ngam ro ri
vao hé théng tuyén cdng. Tuy nhién, két qua nay
van nam trong dai phéan tich dam dac phé bién (40-
70 mg/L) duoc ghi nhén trong bdo cdo cua Tran
Thi My Di¢u (2017) [7] tai mot s6 khu dén cu quy
md nho & mién Trung, phan anh tinh chét dién
hinh cta nudc thai do6 thi trude xir 1y sinh hoc.

Théng sb tong chét ran lo limg (TSS) dat gia
tri (216,1242,21) mg/L, vuot xa tiéu chuan cho
phép ctua ca miac A (50 mg/L) va mirc B (100
mg/L). Mitc vuot ngudng nghiém trong nay (gap
4,32 lan mirc A va 2,16 lan mirc B) minh chiing
cho ham lugng cé@n hitu co, vo co lo ling trong
nuéc thai chua qua ling loc 1a rat 16n. Theo két
qua nghién cuu cua Lé Hoang Viét (2015) [8],
TSS trong nudc thai sinh hoat chua xur 1y tai Viét
Nam thuong dao dong trong khoang 150-300
mg/L. Sy hién dién ctia mat d TSS cao nhu vay
dugc du bao s€ gay hiéu ung chén song va phén
tan nang luong, anh huong tryc tiép dén hiéu qua
truyén din cua séng siéu 4m trong cac cong doan
xu ly phia sau.
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Nong d6 nito amoni (N-NH4" trong mau dat
(19,14+1,06) mg/L, vugt mirc gidi han quy dinh cta
QCVN 14:2025/BTNMT [5] (miic A: 5 mg/L va
mue B: 10 rng/L) Su tich luy amoni cao la san
pham cta qua trinh phan hiy cac hop chét nito hitu
co ¢co trong cac hoat dong bai tiét va thic an thira.
Theo U.S. Environmental Protection Agency (Cuc
bao vé moi truong Hoa ky) (2010) [9], nitrogen la
mot trong nhiing nhom chat dinh dudng can dugc
kiém soat trong hé théng xir 1y nudce thai; trong do,
cdc qua trinh sinh hoc ¢6 vai tro quan trong trong
chuyén hoa va loai bo nitrogen nhim nang cao chat
lugng nude sau xtr Iy. Do d6, ham luong N- NH4
tuong dbi cao trong mau nghlen ctru cho thdy can
ap dung cac bién phap kiém soat va loai bo nitrogen
phu hop, dac biét la xur 1y sinh hoc chuyén sau trude
khi tmg dung céac g1a1 phap khir trung, nhim giam
tai cha‘g 0 nhlom va nang cao hi€u qua cua qua trinh
xu ly tong thé.

V& phuong dién vi sinh vat, mat do tong sd
Coliform sau khi quy d6i chuan hoéa theo don vi
phép 1y dat (4,3£0,3)x10° CFU/100 mL, vuot gidi
han quy dinh cia QCVN 14:2025/BTNMT [5]
hang ngan lan (mirc A: 3.000 CFU/100 mL va
muc B: 5.000 CFU/100 mL). Muc d¢ 6 nhlem vi
sinh vat nghiém trong nay hoan toan tuong dong
vOi cac nghlen clru_do thi cua Ngé Thi Nga
(2016) [10] va Nguyén Hiru Hiéu (2018) [11] kh1
mét d§ Coliform th6 thuong duy tri ¢ muec 10%-
10° CFU/mL. Bén canh do, mat do tong sb vi sinh
vat hiéu khi dugc ghi nhén ¢ muc (7,240 2)x105
CFU/mL. Mac du thong sO vi sinh vat tong soO
khong dugc quy dinh gidi han truc tlep trong cac
quy chuén xa thai hién hanh, nhung viéc phan tich
va danh gia mat do sinh khdi nay dé danh gia hiéu
qua khtr trang bang cong nghé song siéu 4m & cac
ndi dung tiep theo.

Khi d6i chiéu voi cac gidi han nghiém ngat
cia QCVN 14:2025/BTNMT [5], mau nuéc thai
sinh hoat tai khu vuc nghién ctu chi dat yéu cau
duy nhat doi voi thong so pH. Tat ca cac thong sO
dic trung bao gdm: Gia tri BODs, TSS, N-NH, va
Coliform déu 6 nhim vuot tiéu chuén cho phép.
Két qua nay khang dinh, ngudn nudc thai bat bude
phai tréai qua cac cong doan xur ly co hoc (lang loc
TSS) va xtt ly sinh hoc trude khi ap dung cong nghé
si€u &m nhu mot giai phap ha tro phan ra bong cin
hoac khtr trung cudi day chuyeén.

3.2. Dong hoc khw trung theo thoi gian
chiéu xa (tan 50 30 kHz va 40 kHz)

Két qua nghién ctru thoi _gian chiéu xa & tn
s6 30 kHz va 40 kHz dugc thé hién & hinh 2 va 3.

—&- 30kHz
40 kHz

2 4 6 8 10 12
Thoi gian xir Iy (phat)

Hinh 2. Anh hwéng ciia thoi ian chiéu xa dén
kha ning khir tring ¢ tan sb 30 kHz

51,16

49,42

Ty 1é vi sinh vat giam (%)

o4 [Maur

-

1 I 3 I 6 12 Thoi gian Q:}n:n)
Hinh 3. Anh hwéng caa thoi glan chiéu xa dén
kha nang khir trung & tan so 40 kHz

Két qua hinh 2 cho thiy, tai tan s6 30 kHz:
Chi chiéu xa 1 phat, mat do vi sinh vt giam
26,16%, twong duong giam 0,13 LOG. Khi kéo
dai thoi gian Ién 12 phﬁt hiéu suat tang 1én
57,56%, tuong duong giam 0,37 LOG. Tai cac
moc 3 va 8 phut, gla tri LOG giam dat quanh murc
0,32 LOG. Tai tan sb /40 kHz: Xu hudng tuong tu
xay ra nhung hiéu suit thap hon rd rét. Tai 1 phat
chi giam 19,19% (O 09 LOG) va dat téi da 0,31
LOG (51 16%) & moc 12 phut. Diéu nay cho thay,
tan s thap (30 kHz) mang lai hi€u qua co hoc
manh hon 40 kHz do & tan s6 thap hon, cac bot
khi cavitation c6 kich thudc 16n hon trude khi sup
db, tao ra cac xung kich va song ap luc co hoc
manh hon dé xé rach mang té bao vi khuan Tuy
nhién, ngay ca ¢ 12 phut, mirc giam t6i da chi la
0,37 LOG. Trong cong ngh¢ khu trung nude, mirc
giam nay 1a rat thap (thdng thudng yéu cau dat tir 2
-4 LOG, tuc giam 99-99,99%). Nguyén nhan 1a do
ham luwgng TSS qua cao (216,12 mg/L) trong nudc
thai tho tao nén hi¢u timg chan song va cac chat hiru
co canh tranh truc tiép v6i gdc OH ty do.

3.3. Anh huéng ciia mat do cong suét chiéu xa

Két qua nghién ctru cong suét chiéu xa & tdn
56 30 kHz duoc thé hién trong hinh 4.

Két qua cho théy, khi ting mat do cong suat
tr 50 W/L lén 200 W/L, sb luong bot khi
cavitation dugc sinh ra trén mot don vi thé tich
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ting manh. O tan s6 30 kHz (cb dinh 3 phut), hiéu
sudt khu trung tang tor 45,35% (0,26 LOG) lén
83,37% (0,78 LOG) tai cong sudt 200 W/L. O tan
s6 40 kHz (c6 dinh 8 phut), ting cong suat gitp
hi¢u suét ting tir 38,37% (0,21 LOG) lén 77,98%
(0,66 LOG). Méc du nang lugng tang. gap 4 lan
nhung hiéu suat bét hoat van khong thé vuot qua
ngudng 1 LOG (<90%) Didu nay mot lan nira
khing dinh, séng siéu 4m chi lam v& & bao hodc
phén rd tam thoi cdc cum vi sinh vét, mot s6
ching vi sinh vét bén nhiét hodc 4n nap sau bén
trong cac bong can lo ling hoan toan séng sot.

=

% xir1§ gidm
Py

Hinh 4. Anh huéng ciia cong | suat chiéu xa dén
kha niing diét khuin & tin s6 30 kHz

3.4. Danh gia toan dién hi¢u qua bién doi
cac chi tiéu chat lwgng nwéc sau siéu Am

Bing 2. So sanh cac thong so chit lwong nuwéc thai trudc va sau xir Iy siéu Am

Chi ticu Mau truée | MAu sau xir Hicu suit Déi chiéu QCVN
xu ly 1y siéu am ; 14:2025/BTNMT [5]

pH 6,7240,01 6,78+0,03 Khong bicn dong Pat miac A
BODs (mg/L) 48,05+1,16 26,4+1,51 Giam 45% Pat mic A

Tong chat ran lo g (mg/L) | 216,12+2.21 | 162,78+1,03 Giam 24,7% Khoéng dat (vugt mirc B)

N-NH," (mg/L) 19,14£1,06 | 16,15+1,12 Giam 15,6% Khoéng dat (vugt mirc B)

2 . 6 s | Gidam 0,94 LOG | Khong dat (vugt gap 98
Tong Coliform (CFU/100 mL) | 4,3+0,3x 0° | 4,9+£0,3x10 (88.6%) iAn mitc B)

Tong so vi sinh vat hiéu khi 5 s | Giam 0,81 LOG

Thi nghiém dugc thyc hién & diéu kién t6i wu
vé mit hiéu sudt: Tan sb 30 kHz, mat dd cong
suat 200 W/L trong thoi gian 12 phat, tién hanh
thtr nghiém danh g1a hiu qua xtr ly thong qua cac
chi tiéu dic trung cta nudc thai. Két qua duogc thé
hién ¢ bang 2.

D4i voi chi tiéu chat hitu co, gia tri BODs
giam manh tor 48,05£1,16 mg/L Xuong con
26,4+1,51 mg/L, tuong duong voi hi¢u suat xu ly
dat 45%. Gié tri dau ra nay khong chi dap ung
nghiém ngat yéu cau muc B (<50 mg/L) ma con
vuot qua va dat tiéu chuan muc A (<30 mg/L) cta
QCVN 14:2025/ BTINMT [5]. )

Két qua nay co6 tinh tu(mg dong cao voi két
qua nghién ctru cua Doosti va cs (2012) [12] khi
chu'ng minh siéu 4m dai tan 35 kHz co thé cat
glam 30-50% gla tri BOD nh¢ dong lyc phan huy
cAu trac vi mo. Bén canh d6, két qua nghién ctru
Nguyén Thi Huong (2018) [13] ciing ting ghi
nhan muc suy giam 40% gia tri BOD trong nude
thai sinh hoat dudi tic dong cua song si€u am tan
s6 28-32 kHz. Co ché cua hién tu’(mg nay c6 thé
lién quan truc tiép den qua trinh xam thuc khi
(cavitation). Su sup d6 dir doi cua cac bot khi siéu
am sinh ra cac goc ty do ¢ tinh oxy hoa cyc manh,
dac biét la gbe hydroxyl (OH)). Cac gbe tr do nay
tan cong va bé giy cac lién ket mach polymer hiru
co dai, khé phan huy ton tai trong nude thai, chuyén

héa ching thanh cac phan tr mach ngén, don gian
hodc bi khoang hoa mot phan Qua trinh cat mach
nay lam thay doi cau triic chat nén hiru co, dan den
su sut giam nhu cau oxy sinh hoa (BODs) tong thé
trong hé thong.

Nguoc lai véi su thay dbi cua gia tri BOD5,
ham luong tong chat rin lo lung (TSS) chi giam
nhe tr 216,1242,21 mg/L xudng con 162,78+1,03
mg/L, dat hleu suat khiém ton 1a 24,68%, khién
chi tiéu ndy van vugt ngudng muc B cia QCVN
14:2025/BTNMT [5]. Do ban chat cua truorng
song si€u am cong sut cao chu yéu sinh ra cac
g suét cat co hoc pha v& cu tric hat hon 1a tao
luc thiic ddy qua trinh keo tu hay ket tua lang, nén
hiéu qua loai bo TSS thuong thap hon 3 rét so
v6i cac chi tiéu hoa - sinh khac. Diéu nay hoan
toan phu hop vai ly thuyet cua Mason va Lorimer
(2002) [14] chi ra rang nidng lugng cavitation
phan rd cac bong can kich thudce 16n thanh céac hat
min ¢6 kich thudc vi mo, 1am thay d6i phan b
kich thudc hat hat cian sinh hoc khién cau trac
long 1éo hon nhu:ng khong lam mat di khéi lugng
TSS tong thé néu khong co sy hd trg ciia cac bién
phép ling loc co hoc tiép theo. Nghién clru cua
Tran Minh Tudn (2021) [15] cho thay, khi xt Iy
nudc thai sinh hoat bang siéu am dai 25-40 kHz
cling ghi nhan muc suy giam TSS bao hoa chi dao
dong quanh ngudng 20-30%.
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D6i véi chi tiéu dinh dudng nito, ndng doé
amoni (N-NH;") gh1 nhan mic giam tu
19,14+1,06 mg/L xudéng con 16,15+1,12 mgfL
dat hiéu suat 15,62%. Két qua nay tlem can véi
bdo cao ciia Gogate (2011) [16] vé hiéu suat khur
amoni tr 10-20% dudi tac dong cua siéu am tan
s6 thap. Dong hoc cua qua trinh suy gidm amoni
trong moi truong si€u am duoc kich hoat boi hai
co ché dong thoi: (1) Qua trinh oxy hoda gian t1ep
ion (N-NH4 ) boi cac goc tuy do OH' sinh ra ¢
ving bién cua bot khi cavitation; (2) Tai thoi
diém bot khi sup do, nhi¢t do cuc bd cuc doan
(dat den 5.000 K) chuyen dich can bang hoa hoc,
bién d6i mot luong nho amoni hoa tan thanh kh1
amoniac (NH;) tu do va gidi phong/thoat khi ra
khoi pha long Tuy nhién, do thoi gian phan ng
ngan va nong do can lo lu’ng cao bao boc, hi¢u
sudt chuyén hoa nay bi giéi han déng ké.

Vé phuong dién vi sinh, mat do tong so
Colzform giam tu (4,310 3)){106 CFU/100 mL
xuong con (4,90 3))4105 CFU/100 mL, tuong
duorng mirc giam hiéu suit dat 88 ,60% (ung voi
gia tri giam 0,94 LOG). Mic chuyen d6i nay
tuong thich voi cong bd cua Doosti va cs (2012)
[12] khi di€t E. coli dat ty 1€ 70-95% tai tan s0 30-
40 kHz. Tuong ty, dong hoc suy glarn tong s6 vi
khuan hiéu khi ciing ghi nhan murc gidm an tuong
tir (7,20,2)x10° CFU/mL xudng con (1,1+0,2)x10
CFU/mL, twong duong hi¢u suat 84,72% (giam
0,81 LOG) Ty ¢ bat hoat khuan hiéu khi nay hoan
toan twong dong v6i két qua nghién ciru kinh dién
cua Joyce va cs (2003) [17] khi dung siéu am 20-
40 kHz dé giam 80 - 90% tong vi khuan nudc thai,
va Nguyén Vin Phudce (2016) [18] vOi mic gidm
75-85% sinh kh01 khuan ¢ tan 0 28 kHz. Co ché
tiéu diét va bat hoat té bao khuan ¢ day duoc giai
thich dya trén ly thuyet g sudt cit co hoc truc
tiép ciia Akhavan va cs (2014) [19]. Hién tugng
cavitation vt ly tao ra cac vi phan luc (mlCI‘Q]CtS)
va song xung kich (shockwaves) voi ap luc co
hoc cuc by Ién t6i 1.000 atm khi nd bot khi.
Bong lyc co hoc cuc dai nay tac dong truc tlep
lén véach te bao vi khuan x¢€ rach mang sinh chat
va lam that thoat té bao chét ra ngoa1 Song song
do, xung nhi¢t do cao tirc thoi cau thanh tor cac
dlem nong (hotspots) két hop V01 cac gbc oxy
hoéa manh (OH) tan cong truc tiép cau trac phan
tr DNA va enzyme ndi bao, 1am mat kha ning
tai ban ctia vi khuan.

Maic du hiéu suat phan tram dat mirc tyong
dbi cao (>84%), xét vé ban chat khir trung cuoi xa
thai, phuong phap nay van chua dat yéu cau do
mit d6 Coliform sau xur 1y (4,9x10° CFU/100 mL)

van vuot chuin QCVN 14:2025/BTNMT [5]
(mu'c B 1a 5.000) t6i gan 100 lan. Nguyén nhan
sdu xa la do ham lugng TSS con ton du qua 16n
(162,78 mg/L); céac hat can lo lung nay vo tinh
dong vai tro nhu cac "la chan vat ly" bao boc, bao
vé mot lugng 16n quan thé vi khuan khoi su tac
dong truc tlep cua song xung kich si€u &m. Do do,
song si€u am chi phat huy t6i da hi¢u qua dlet
khuan néu duoc dat sau cong doan liang loc co
hoc triét dé, hodc dong vai tro nhu mét bude tién
xtr 1y pha v& cdu trac bong cin sinh hoc.

4. KET LUAN

Song si€u am tan s6 thap c6 kha nang cai
thién mot phan tinh chat nudc thai sinh hoat tho.
Téan so 30 kHz cho hi¢u qua bién ddi céu truc tot
hon tan sb 40 kHz. Vé khia canh khur trung cudi,
phuong phap si€u &m don ¢ trén mau nude thai
thé dat higu suét rit kém (chi giam t6i da 0,94
LOG dbi véi Coliform) va khong thé giup nudc
xa thai dat quy chuan cap nhat QCVN
14:2025/BTNMT. Xét vé khia canh tlen xu 1y,
siéu 4m cho thay tiém ning céng nghé rat 1on khi
gitp giam 45% BODs va phan rd manh mé cu
trac cac chat hiru co phirc tap trong nudc thai.

Kién ngh1 céc nghién ciru tiép theo nén ung
dung si€u &m nhu mot budc tro dong dau vao
hodc phai tién hanh ling loc triét dé TSS trudc
khi dung siéu am lam tac nhan khtr trung & cudi
day chuyén
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TESTING THE DISINFECTION EFFICIENCY OF DOMESTIC WASTEWATER BY
ULTRASONIC WAVES
Hoang Duc An', Huynh Thi Minh Thanh', Vo Thi Hong Phuong1
'F aculty of Natural Sciences, Quy Nhon University
Abstract
This study investigates the disinfection efficiency of ultrasound irradiation on domestic wastewater
collected from a separate drainage system in Quy Nhon Nam ward, Gia Lai province. Ultrasound
waves at frequencies of 30 kHz and 40 kHz were tested with irradiation times ranging from 1 to 12
minutes and power densities from 50 to 200 W/L. Microbiological parameters, including total aerobic
microorganisms and total Coliforms, were determined before and after treatment. The results show that
microbial density significantly decreased after irradiation, with disinfection efficiency increasing
proportionally with ultrasound time and power. At a frequency of 30 kHz, the microbial removal
efficiency increased from 0.13 LOG (equivalent to a 26.16% reduction) at 1 minute to 0.37 LOG
(57.56% reduction) at 12 minutes. A similar trend was also recorded at 40 kHz, with reductions
ranging from 0.09 LOG (19.19%) to 0.31 LOG (51.16%). When the power density was increased to
200 W/L at 30 kHz, the microbial inactivation efficiency reached a maximum of 0.78 LOG (83.37%
reduction). The study demonstrates that high-power ultrasound is a potential solution targeted for the
pre-treatment stage or combined as a final disinfection step for domestic wastewater.
Keywords: Ultrasound, cavitations, wastewater, disinfection, coliforms.
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