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Wastewater from noodle production has COD value of 7200 mg/L -
7760 mg/L, which is 55 - 60 folds higher than the limit value regulated
by QCVN 40:2025/BTNMT. If not treated, this wastewater will
seriously affect the quality of the surrounding environment and public
health. To contribute to reducing environmental pollution, the study
assessed the treatment of noodle production wastewater with EMIC
microbial inoculum on a laboratory scale. Wastewater was collected
directly from the production household, then allowed to settle and
treated using EMIC in 3 L plastic bucket. The effects of pH and
dillution conditions on COD removal were investigated. Under the
obtained optimal conditions (2 fold dillution, pH = 4-5), NH,*, NO3,
PO,* concentrations of the wastewater were all decreased and the COD
removal efficiency was up to 88.7%. Microbial enumeration showed a
significant increase from 242.107 to 440.10" CFU/mL. These results
suggest that it is necessary to study the application of EMIC in the
treatment of noodle production wastewater as well as other types of
polluted wastewater.
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Nudc thai san xuat ban cé gia tri COD tur 7200 mg/L - 7760 mg/L cao
gap 55 - 60 lan so véi QCVN 40:2025/BTNMT. Néu khong dugc xi 1y
nudc thai nay s& anh huéng nghiém trong dén chat lwong moéi truong
xung quanh va stc khoe cong dong. Bé gop phan lam giam 6 nhidm
mdi trudng, nghién ctru da tién hanh xir 1y nuée thai san xuit ban bang
ché pham sinh hoc EMIC quy mé phong thi nghiém. Nudc thai dwoc
lay tryc tiép tir ho san xuat sau do dé 1ang rdi tién hanh xir 1y bang ché
pham trong cac binh nhya c6 dung tich 31. Anh huong cua pH va do pha
lodng dén hiéu qua xuir ly COD dugc nghién ctu. O diéu kién xu ly toi
uu (pha lodng 2 1an, pH = 4 — 5), cac ham lugng NH,", NO3, PO,* cua
nudc thai déu giam va higu suat xa Iy COD 1én dén 88,7%. Trong quéa
trinh xtr Iy s6 lugng vi sinh vat tang 1én dang ké tir 242.10" 1én 440.10"
CFU/mI. Véi két qua nay cho thay can nghién ctru itng dung ché phim
EMIC vao thyc tién xir 1y nudc thai san xut bun ciing nhu cac loai
nuéc thai 6 nhiém khéc.
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1. Giéi thi¢u

Nudec ta 14 nude nong nghiép nén lang nghe ché bién ndng san thyc pharn 1a mot trong nhiing
lang nghe ¢6 s6 lugng Ién va ton tai 1au doi nhét. Trong sé do khong thé khong ké dén lang nghe
san xuat bun, noi san xuit ra loai thuc pham quen thugc duoc nhiéu ngudi wa thich va phan b
kha déu trén ca nudc. Tuy vay su phét trién cia nganh nghé nay con mang tinh ty phat, quy mo
san xuat chua dong bo, dan dén cong tic bao vé méi truong khong duge quan tdm dung murc.
Luong nudc thai ra thuong khong duoc xir Iy dam bao ma thai tryc tiép ra hé thong kénh, muong
thoat nudc chung.

Biin dwoc san xuat tir gao qua cac cong doan ché bién nhu xay bot, u chua, Vit bun va lam
chin,... Do vay, nudc thai san xuat ban bi 6 nhidm nang chu yéu 1a 6 nhiém Chét hiru co dé phan
huy sinh hoc. Nuéc dé lau ngay gy mui hoi thdi, cac vi sinh vat, rudi, mudi phat sinh tiém
an nguy co giy bénh sbt xuat huyét, bénh dudng ho hap..., anh huong nghiém trong dén chat
luong moi truong xung quanh va sirc khoe cong dong.

Nudc thai san xuat ban co dic diém 6 nhidm dién hinh nhu pH thap [1], [2]. Nhu ciu oxy hoa
hoc (COD) cao tir 1790 - 3600, nhu cau oxy sinh hoc (BOD) cao tir 1070 dén 2640 tham chi 6
nhiém chét hitu co (COD) cao gip t6i 50 lan tiéu chuan cho phép [2], [3] hodc ¢ noi con 1én dén
hang chuc ngan [4].

C6 thé noi xét ca hai mat v& 1y thuyét (ty 16 BOD/COD cao) va thuc nghiém déu cho thiy
phuong phap kha thi va t6i vu dé xir Iy nudc thai san xuét tinh bot 14 cong nghé sinh hoc néi
chung va cu thé hon 1a sir dung ché pham [4] — [15].

Ché pham sinh hoc 14 san pham chira cac vi sinh vat (VSV) c6 khad ndng phan huy chét hitu co
trong nudc thai. Khi st dung ché pham sinh hoc s& duoc bd sung vao hé thdng xir 1y nudc thai,
chung sé& tham gia vao qua trinh phan huy cac chat hitu co, tir 46 mang lai hiéu qua xir Iy [5].
Phuong phap xu 1y sinh hoc noéi chung cling nhu su dung Che pham noi riéng mang lai rat nhiéu
loi ich va phii hop véi diéu kién lang nghé nhu: dé dang tiép can, sir dung, tiét kiém ning luong,
giam chi phi, co thé sir dung véi nhiéu loai nuéc thai ¢ cac quy md khac nhau, hiéu qua lau dai va
than thién véi moi trudng.

D3 c6 nhiéu nghién ciru trong va ngoai nude cho thay hiéu qua cia ché pham sinh hoc trong
xtr Iy nudc thai chtra chat hitu co d& phan hay sinh hoc n6i chung hay tinh bot néi riéng:

Nghién ciru cta hai nha khoa hoc Natalia Sannikova va Olga Kovaleva (truong Dai hoc Nong
nghiép Quéc gia, Nga) cho thay viéc xur 1y ché phém vi sinh 1am giam dang ké chi s6 6 nhiém
nudc thai nong nghiép sau 4 ngay xu ly, luong chit 6 nhiém COD va BOD giam trén 90%.
Nghién ctru cling chi ra rang ngay ca déi voi nudc thai 6 nhiém ning ciing c6 thé sir dung ché
pham sinh hoc dé xu 1y [6]. Trong nghién ctru xtr Iy nudc thai nha may sita (Pai hoc Cong
nghiép, Nga) cho thiy xir Iy biang ché pham “Pip Plus WATER” cta Bi dat hiéu qua cao nhat khi
két hop Véi suc khi, sau 3 ngay COD giam dugc 85% [7].

Rajasimman M. va Karthikeyan C. & Pai hoc Annamalai, An D¢ da nghién ciru xir 1y nude
thai tinh bot bang bun hoat tinh trong bé phan hity sinh hoc tang soi 3 pha véi su hd tro cia cac
hat polypropylen, hiéu suat xir Iy 1én dén 95% [8]. Nam 2017, Pham Thi Thuy Giang d3 nghién
ctu sir dung ché pham sinh hoc EM - ¢6 ngudn goc tir Nhat Ban dé xir 1y nuéc thai ling nghé san
xuat mién dong tai xd Minh Quang, Ba Vi, Ha Noi. Két qua thu duogc kha tét: sau 72 h xu ly
COD giam t&i 97% [9]. Nhém nghién ciru cua dai hoc Mahidol, Thai Lan da danh gia hoat tinh
khang khuan va kha niang xir Iy nudc thai giau tinh bot cia mot s6 chung xa khuan. Nhom da
dinh danh dugc 30 loai xa khuan riéng biét dua trén trinh ty 16S rADN, trong d6 c6 28 ching 1a
Streptomyces va 2 ching 12 Nocardia. Két qua cho thiy, tat ca cac chung déu c6 kha nang phan
huay tinh bot [10]. Tac gia Tai-lee Hu, khoa Moi truong truong dai hoc Feng Chia, Pai Loan da
nghién ctru phan lap cac loai nAm men dé xir Iy nu6c thai nha may san xuat bun. Két qua phan
lap dugc 10 chung nAm men va sau 7 ngay xir 1y gia tri COD giam t&i 92% [4].
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Trén thé giGi viéc nghién ciru xir 1y nudc thai san xuat bun chua nhiéu ma ho tap trung vao
nghién ctru tiém nang xu Iy dé san xuat etanol va bioethanol [11], [12]. Ngoai ra, mot s6 nghién
ctru khac lai s dung thyuc vat thuy sinh nhu co Vetiver, tao Spirulina platensis, thuy trac, rau
muong, khoai nuéc [2], [13] - [15].

Xuat phat tir nhitng 1y do néu trén nghién ctru da lya chon sur dung ché pham Emic dé nghién
ctru xir Iy nuéc thai ban. Thanh phan ché pham gom tap hop cac vi sinh vat c6 kha ning phan
hay tinh bot tot nhu chi Bacillus, Lactobacillus, Streptomyces (xa khudn), Saccharomyces (ndm
men), Aspergillus... [4], [5], [10].

2. Poi twong va phuwong phap nghién ciru
2.1. Poi twong nghién ciru
2.1.1. Nuoc thai

M3au nuée duge ldy tir nude thai san xuit bun twoi hing ngdy cia co s& san xuat bun ho gia
dinh tai phuong Khuong Dinh (Kim Giang, quan Thanh Xuan cti), Ha Noi. i y
Ticn hanh lay mau nudc thai tir qua trinh san xuat bin tai nhiéu thoi diém khac nhau: Mau 1
(29/3/2024), Mau 2 (4/4/2024), Mau 3 (11/4/2024). Két qua phan tich thu dugc nhu Bang 1.
Bang 1. Pdc diém ciia nwéc thdi san xudt bin

QCVN 40:2025/BTNMT [16]

Chi tiéu Mau 1 Mau 2 Mau 3 A B C
pH 4 5 4 6-9 6-9 6-9
COD (mg/L) 7344 7200 7760 <65 <90 <130
N/NH," (mg/L) - - 0,19 <5,0 <10 <12

N/NO;5 (mg/L) - - 2,83 - - -

P/PO,*(mg/L) - - 0,56 - - -

Két qua phan tich thé hién trong Bang 1 cho thay nuéc thai bin c6 pH thap, pH = 4 - 5. Céc
gia tri COD vao khoang 7200 mg/L dén 7760 mg/L, cao gap 55 dén 60 lan so véi QCVN
40:2025/BTNMT [16] (cot C) déi vai nudc thai khi xa thai vao ngubn nudc khong dung cho muc
dich cap nudc sinh hoat, san xuat nong nghiép va cong nghiép. Két qud nay cling phu hop Vi céc
nghién ctru trude déy, gia tri COD rat cao gap vai chuc lan tiéu chudn cho phép [1]-[4].

Gia tri N/NH," cia nuéc thai thdp chi 0,19 mg/L, thap hon so véi quy dinh QCVN
40:2025/BTNMT [16], nhu vay cho thay nudc thai khong bi 6 nhiém amoni.

Ham luong N/NOs va P/PO,> trong nudc thai Ién luot 1a 2,83 mg/L va 0,56 mg/L. Trong
QCVN 40:2025/BTNMT [16] khong c6 quy dinh Ve 2 thong s6 ‘nay, nhung nhin chung ham
luong nay kha thap, tham chi ham luong P/PO4 gan dat ti€u chudn con ham lwong N/NO5 dat
tiéu chuan so véi quy chuan ky thuat quéc gia vé& chat luong nuéc mat (QCVN 08-
MT:2015/BTNMT) [17].

2.1.2. Ché pham

Ché pham dugc sir dung 1a ché pham sinh hoc EMIC dang bot duoc san xuat doc quyén tai
Cong ty Cb phan Cong ngh¢ vi sinh va méi trudng (nghién cu va ché tao thiét bi trong linh virc
cong nghé sinh hoc). Ché pham EMIC gom tap hop cua nhiéu vi sinh vat hitu hi¢u da dugc
nghién ciru va tuyén chon thugc cac chi Bacillus, Lactobacillus, Streptomyces, Saccharomyces,
Aspergillus..., VSV tong sb >10° CFU/g. Ché phém c6 tac dung phan giai nhanh cac chat hitu co
¢6 trong nudc thai nhu: xenlulozo, tinh bot, protein, lipit... ddy nhanh qua trinh mun hoa, lam
sach nudce thai, lam giam toi da mui héi théi va han ché mam bénh c6 hai.

2.2. Phwong phdp nghién ciru
- Phuong phép phan tich cac thong sb 6 nhiém.
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Céc chi tiéu héa 1y dugc phan tich trong nghién ctru bao gém: COD (theo TCVN 6491: 1999)
[18], amoni (NH," theo Phurong phap Nessler) [19], Nitrat (NO; ) theo TCVN 6180:1996) [20],
Photphat (P/PO,*) theo TCVN 6202:2008) [21].

- Phuwong phap phan 1ap VSV: S6 lugng VSV bao gém vi khuan, nam méc, nim men, xa
khuan dugc xac dinh bang phuong phap phan 1ap trén méi truong dia thach s dung cac moi
truong nudi cay phu hop [5], [22].

- Phuong phap thuc nghiém quy m6 phong thi nghiém

Nugc thai san Xuat bin dugc Iay tryc tiép tir ho san xuat bun sau d6 dé lang véi thoi gian 1a
10h, roi tién hanh xir Iy bang ché pham Emic trong cac binh nhya c6 dung tich 31 tai phong thi
nghiém bo mon Cong nghé Méi truong, truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc gia
Ha Noi. Cac thi nghiém duoc b tri cu thé nhu sau:

+ Thi nghiém 1: Khao sat anh huéng cua pH dén hiéu qua xir Iy COD

Mau sau ling duogc xir Iy theo 4 thi nghiém nhu sau: Mau d6i ching (PC) 13 miu nudc thai
duogc dé ‘nguyén khong xu ly, dbi chimg co6 suc khi (BC suc) la méu nudc thai ban dau khong bo
sung ché pham hay tac nhén gi khac chi tién hanh xuc khi. Hai mau con lai dugc pha loang 7 lan
trong d6 mot mau gilt nguyén gia tri pH hi¢n c6 (XL7) va mau con lai s& diéu chinh pH dén pH =
7 (XL7pH). Ché pham dugc [} sung voi lidu lwong 0,08 g/lit vao 2 mau XL7, XL7 pH, sau d6
tién hanh suc khi & 2 mau nay va mau DC suc. Gia tri COD duoc Mau dugc phén tich hang ngay
& tat ca 4 thi nghiém trén.

+ Thi nghiém 2: Khao sat anh huong cua su pha loang dén hiéu qua xir Iy COD

Tuong ty nhu trén, mau sau lang dwoc tién hanh xur 1y voi cac ty 1é pha loang khac nhau:
khong pha loang (XL1); 1:1 (XL2); 1:2 (XL3); 1:4 (XL5); 1:9 (XL10) trong diéu kién c6 suc khi
va bo sung ché pham Vi liéu lwong 0,08 g/lit. Riéng hai miu ddi ching khong bd sung ché pham
va chi mot trong hai mau duoc suc khi.

+ Thi nghiém 3: Khao sat sy thay d6i COD, N/NH,*, N/NOs’, P/PO,* va s6 lugng VSV trong
qua trinh x1r ly.

Tién hanh xir 1y véi 2 ty 1¢ pha loing XL2, XL3 va 2 mau DC nhu cic thi nghiém trén. Hang
ngay tién hanh phan tich COD, NH,", NO3", PO,> va khéo sat s6 lugng cac nhom VSV.

3. Két qua va thao luan
3.1. Nghién ciru dnh hweng ciia pH dén higu qud xi Iy COD
mEXL7 mXL7pH @mbBCsuc @bC
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4000
3000
2000

COD(mg/L)

1000

IR

0 24 Thcl glan (gld)

Hinh 1. Hiéu quda xir Iy COD ¢ cdc diéu kién pH khdc nhau

Nuéc thai dugc tién hanh xir 1y trong 2 diéu kién giit nguyén pH va diéu chinh pH = 7, két qua
thu dugc trong Hinh 1 cho thay pH khéng anh huong nhiéu dén hiéu qua xir 1y, & ca hai mau thi
nghiém gia tri COD déu giam manh theo thoi gian va khac biét so voi mau ddi chang. Sau thoi gian
5 ngay gia tri COD cua hai mau ddi ching van con rat cao 1920 mg/L, & mau dbi ching c6 suc khi
gia tri COD ciing khong giam hon so v6i mau khong suc khi ching to néu khong bo sung thém ché
pham thi mic di dugc cung cip thém khi oxy nhung qué trinh ty phan hiy cua nudc thai ciing
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khong dugec thic ddy. Con ¢ hai mau xir 1y ¢6 bo sung thém ché pham thi gid tri COD giam manh,
cu the véi mau chinh pH = 7 gia tri COD tir 549 mg/L giam con 180 mg/L va mau git nguyén pH
thi COD giam Xuong con 200 mg/L. Nhu vay c6 the thay dugc khd ndng xu 1y cua che pham Emic
tuong doi tot va phu hop vai loai nudc thai nay ké ca trong dicu kién pH = 5.
3.2. Nghién ciru anh hwéng cia sw pha loing dén hiéu qud xi Iy COD

Nudc thai duge pha loang theo nhiéu ty 1€ khac nhau trr 1 — 10 lan. Mau nudc dugc lay hang
ngay dé khao sat sy thay doi gia tri COD, két qua xu 1y dugc thé hién ¢ Hinh 2 nhu sau:
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Hinh 2. Hiéu qua xir Iy COD ¢ cdc diéu kién pha lodng khdc nhau

Sau 5 ngay xtr Iy ham lugng COD & cac mau pha lodng di giam dang ké, gia trj thap nhat
duoc ghi nhan tai mau XL10 véi két qua 1a 226 mg/L, d6i véi mau XL5 giam con 240 mg/L,
tham chi chi sau 3 ngay gia tri COD da giam xuong 93% (¢ mau pha loang 10 lan) va 90% (o
mau pha loang 5 1an) tuy nhién néu pha lodng 5 hay 10 lan thi khong nhitng ton rat nhleu nude dé
pha lodng ma con din dén lam ting nhiéu lan lwong nudc thai ra méi truong. Hai mau XL2 va
XL3 ¢6 ti |8 pha lodng thap hon hian nhung gia tri COD sau khi xur 1y 1an Iuot 12 310 va 270 mg/L
hiéu suit dat 91- 92%, gan bang véi két qua xtr 1y cia mau XL5 va XL10 (hiéu suat dat 93%).

Ham luong COD sau xt 1y & cac mau pha lodng tir 2 -10 lan di giam nhiéu so véi trudc xir 1y
va so v6i mau déi chimg. Diéu nay cho thay ché pham vi sinh Emic c¢6 kha nang xtr Iy COD kha
t6t dbi voi nude thai co nong dd 6 nhidm cao. Riéng mau XL1, COD = 3.420 mg/L & mutc qua
cao thi kha ning xu 1y ciia ché pham bj han ché. Qua cac két qua trén cho thiy hiéu qua xu 1y dat
t6i wu & hai mau pha lodng 2 va 3 1an véi higu suat 1én téi 91 — 92%.

Cac nghién cuu trude day sir dung VSV dé xur 1y nudce thai tinh bot cua Tai-Lee Hu ¢ Dai
Loan; Rajasimman va c6ng su & An D6 hay Pham Thuy Giang ciing dat két qua COD giam duoc
92 -97% [4], [8], [9].

Trong qua trinh xir Iy lugng chat hiru co giam xuéng 14 do cac VSV (dugc b sung tir ché
pham) phan huy Chét hitu co trong nudc thai dé sinh trudng va phat trién, dan dén lugng chét hitu
co giam Xuong va sb lwong VSV ting 1én. Tuy nhién qua trinh sinh trudéng nay phu thudc vao
moi truong song cua chung, khi dinh dudng hay cac diéu kién moi truong nhu pH, DO, nhiét
do... thay dbi ra ngoai cac tri s6 t6i wu thi qué trinh sinh san s& bj ngung lai. V6i nuéc thai co
ham luong chét hitu co qua cao s& ¢ ché qua trinh sinh truéng va phat trién cua VSV, vi vy dé
qué trinh xir 1y dat hiéu qua thi lugng chat 6 nhiém nam trong khoang BOD < 1000 mg/L hay
COD chi 1én dén mirc trén 1000 mg/L hay 2000 mg/L tré xudng [5]. Véi ty 1é pha loang 2 hoic 3
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lan trong thi nghiém nay cho thay COD dau vao lan luot 1a 1710 mg/L; 1140 mg/L nim trong
khoang gidi han toi vu cho xur 1y.

3.3. Khdo sdt sithay déi COD, N/NH,", N/NO,*, P/PO,* va sé lwgng VSV trong qud trinh xi Iy
3.3.1. Khdo sdt su thay doi ham lwong COD

OXL3 @XL2 mbCsuc EBC
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-
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£
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o
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0 ) . ) . ) . . ’
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Hinh 3. Hiéu qua xit Iy COD ¢ hai ty 1é pha lodng 2 lan va 3 lan

Nghién ctru di tién hanh xur Iy véi hai ty 1& pha lodng 2 1an (XL2) va 3 1an (XL3). Nhin vao
d thi Hinh 3 ta théy gia tri COD giam manh sau 5 ngay xu 1y, hi¢u suit thu duoc tuong tng 1a
90,3 va 88,6%. Bleu nay cho thay ty I& pha loang t6i uu 1a 2 1an vi du pha loang it hon nhung
hiéu qua dat dugc gan bang véi mau pha loang 3 lan va cao hon gap nhiéu 1an so voi mau déi
ching. Bé khang dinh hiéu qua cua ché pham EMIC nghién ctru di tién hanh khao sat sy thay doi
s6 lugng cac nhom VSV va ham lugng cac ion N/NH,*, N/NO; , P/PO,* trong mau xir Iy pha
lodng 2 1an (XL2).

3.3.2. Khdo sdt sir thay doéi ham heong NINH,", N/INO3™, P/PO,*

Sy thay doi ham luong N/NH,", N/NOs', P/PO,* ciia nuc thai san xuat bin trong qua trinh xir
Iy dwoc thé hign & d thi Hinh 4.
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Hinh 4. Sy thay doi ham leong N/NH,*, N/NOg, P/PO,* theo ngay
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Nong d6 N/NH," trong nuréc thai san xuat bun trude xir 1y 1a 0,16 mg/L, thip hon nhiéu so Véi
quy chuan QCVN 40:2025 BTNMT [16] vé chat luong nudc thai cong nghiép. Sau 5 ngay xir Iy
nong d6 nay giam xudng chi con 0,008 mg/L.

Ham luong N/NO3, P/PO,*> trong nudc thai bin cling thap, sau xir 1y ca 3 ham lugng N/NH,",
N/NOg, P/PO,* déu giam va con dat quy chuan vé& nugc mat QCVN 08-MT:2015/BTNMT [17]
ding cho muyc dich cdp nuéc sinh hoat.

3.3.3. Khdo sdt s thay déi s6 lwong cdc nhém VSV
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Hinh 5. Sy thay doi s6 lwong ciia cdc nhém VSV

Két qua xac dinh sb lwong VSV trong 5 ngay xtr Iy cho thdy VSV trong nuéc thai da phat
trién rat nhanh. Nhin vao dd thi Hinh 3 va Hinh 5 ta thay ddng thoi véi qua trinh sé lugng VSV
tang 1én thi ham lugng chét hitu co giam xuéng rd rét. Chinh lugng VSV tang truong nhu trén da
phan hay lam giam ham lwong COD trong nudc thai. Qua trinh sinh san cua VSV cha yéu bing
cach phan doi té bao (theo cip s6 nhan), ciing tir Hinh 5 ta thiy trong 4 ngay dau, sé lugng VSV
da tang 1én dang ké theo quy luat cap s6 nhan tir 242.10" 1én 440.10"° CFU/ml, dén ngay thir 5 va
6 s0 lugng VSV c¢6 xu huéng giam di theo dting pha suy giam (giai doan cudi cling) clia qua trinh
sinh truong VSV [5].

4. Kétluan

Két qua nghién ciru xtr 1y nude thai san xuat bun bang ché pham EMIC kha tét, trong diéu
Kién pha lodng 2 1an, pH = 4 - 5, cac ham luong N/NH,*, N/NOy, P/PO,* sau xtr Iy déu giam va
hiéu suat xir Iy COD 1én dén 88,7%. Két qua xac dinh sé lwong VSV cho thiy VSV trong nuéc
thai da phan giai tinh bot dé phat trién, sé lugng VSV da ting 1én theo quy luat cAp s6 nhén tir
242.10" 1én 440.10" CFU/mI. Can tién hanh cc nghién ctu tiép theo dé ng dung rong rai ché
pham EMIC ra ngoai thyc té va xir 1y cac loai nudc 6 nhim khac nhau.
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