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Nghién ctru giam thiéu 6 nhiém nudc thai san
xuat men sau xtr 1y sinh hoc bang céng nghé
plasma lanh

Nguyén Thi Thanh Phuong, Dinh Lam Tiép

Tém tit—Nwée thai ciia cong nghé san xuit men 1a
mét trong nhirng loai nuwdc thai phire tap, dwoce dic
trung béi ham lwong hitu co va do mau rat cao.
Nghién ciru irng dung plasma lanh trong xir Iy nuée
thai sin xuit men véi quy mé phong thi nghi¢m da
chirng td dwgrc tinh wu viét ciia cong nghé nay vé hiéu
qué, thoi gian xir Iy va tinh khong chon loc ddi véi
chét 6 nhiém. M6 hinh xi Iy nwéc théi sin xuit men
van hanh t8i wu trong thi gian 3 phit, hi¢u dién thé
100V (dong dién mot chidu) va pH khoang 8,4, voi
hi¢u suét xir Iy COD dat trén 75%, d¢ mau va TSS
trén 93%. Két qua nghién ciru 12 co' sé 4p dung thuc
té cho mwéc thii tai cong ty TNHH AB Mauri Viét
Nam sau giai doan xi ly sinh hgc (sinh hoc ky khi,
yém khi va hiéu khi) véi gia tri COD 16m hon 5.000
mg/l va d mau trén 26.000 Pt-Co.

Tir khéa—plasma lanh, nuéc thai sin xuit men,
hiéu dién thé, AB Mauri Viét Nam.

1  MODAU

Nuérc thai cua cong nghé san xudt men duoc

danh gia la mot trong nhiing dang nudc kho
xtr Iy do d6 mau 1én va d6 6 nhiém hiru co cao,
chtra nhiéu thanh phan hiru co khé phéan hity. Dong
nudce thai nay c6 tir viéc ly tim rira men nhiéu lan,
nudce rira CIP, nudce rira thiét bi, nha xuong, ciing
nhu nudc bun thai tr may tach can. Vi cac quy
trinh cong nghé truyén thong hién nay dang duoc
ap dung, bao gdbm bé xir 1y yém khi digester,
UASB, aerotank, loc NF, RO, bé loc nano, vé co
ban 1a di c6 thé xir Iy dugc gan hét chit 6 nhiém,
nhung thuc té dé xtr 1y dugc ndng d6 6 nhidm cao
nhu nude thai san xuat men, can mot hé théng cong
kénh, nhiéu cong doan, t6n kém nhiéu chi phi van
hanh va trang thiét bi, nhan luc [1].
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Trong nhitng ndm gan déy, viéc nghién ciru tmg
dung plasma lanh vao qué trinh xtr ly nude thai
chira thanh phan phtic tap va d¢ 6 nhidm cao dang
dugc thac déy. Plasma lanh duogc tao thanh khi chi
¢6 mot phan nho phan tir khi bi ion hoa, trong d6
nhiét do dién tir dat gia tri rat 16n du nhiét d6 cua
ion va cua chit khi xap xi véi méi trudong [2]. Trong
qua trinh hinh thanh plasma, cac tac nhan oxy hoda
cling duoc sinh ra va c6 thé biéu dién bing cac
phuong trinh dudi day [2]:

- Qua trinh hinh thanh ozone dudi tac dong cua
tia Itra dién:

O,+hv—>0+0

0+0, >0,
- Qua trinh hinh thanh hydroxyl tu do khi ozone
hoa tan trong nudc:
0,+0H — O] + «OH
O »0" + 0,
0" + H,O<«> «OH +OH"

- Qua trinh hinh thanh hydroxyl tu do khi cac
dién t&r nang lugng hoac oxy nguyén tir va dap vao
phén tu hoi nudc:

e +HO—><«OH+H. +e

O+ H,0— «OH + «OH

Vi kha nang hinh thanh nén céc tdc nhan oxy
héa manh nhu Oz va *OH, vi¢c ting dung trén co
nhitng wru diém nhu khong phu thude nhiéu vao hoa
chét, mang lai hi¢u qua cao, khong chon loc va thoi
gian xir Iy ngan [3]. Plasma lanh sinh ra gbc ty do
hydroxyl *OH 1a tac nhan oxy hoa rit manh, thé
oxy hoa ciia gbc nay 1a 2,8V, cao 2,05 lan so véi
thé oxy héa ciia clo va 1,52 1an so v6i thé oxy hoa
cua ozone [4]. Tinh kha thi ctia plasma lanh trong
viéc xu ly céc chit 6 nhidm ddc hai va khé phan
huy trong nudc da dugc chung minh qua nhiéu
nghién ctru trén thé giéi nhu xir Iy nude thai ché
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bién cao su [5], du luwong thudc khang sinh
sulfonamide [6], mau nhudm RB va FG [7], phenol
[8], methyl paraben [9], thuéc bao vé thyc vat

dichlorvos, malathion va endosulfan [10],
azoxystrobin,  cyprodinil,  fludioxonil  va
pyriproxyfen [11], nitenpyram [12], dichlorvos

[13].

Dua trén tinh wu viét cua cong nghé plasma lanh
nhu da dugc nghién clru, nghién ctru nay tap trung
vao muc tiéu danh gi4 hiéu sut xir Iy d6 mau, chét
hiru co (COD) va chat rén lo limg (TSS) trong nude
thai san xudt men, dong thoi khao sat va xac dinh
c4c gia tri van hanh t6i wu thong qua phuong phap
thtr nghiém trén md hinh plasma lanh quy md
phong thi nghiém, vdi cac ché d6 van hanh khac
nhau (thay d6i thoi gian xir 1y, hiéu dién thé va pH).

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vat liéu nghién ciru
Dong nudc thai trude xir ly tai nha may AB
Mauri c6 ndng d6 COD cao (hon 60.000 mg/I) [1],
trong khi do, kha ning giai quyét bang cong nghé
xtr 1y sinh hoc ¢6 xu hudng téi han, rat kho dé ting
hiéu suét thém va tén nhiéu dién tich xdy dung va
thoi gian xur Iy cham. Ngoai ra, viéc st dung cong
ngh¢ loc nhu hién tai gdy tén kém vé mat chi phi
nhung chi c¢6 tac dung tach chit bén ra khoi nudc,
chua xur 1y triét dé dugc chét ban. Dong dam dac
sau loc phai tiép tuc dwoc xir 1y riéng. Vi thé, mau
nude thai diu vao ciia mé hinh trong nghién ctru
nay 1a nudc thai duge 14y tir bé chira sau giai doan
sinh hoc (sau bé léng sinh hoc va trudc hé théng

loc ctia hé thong xir 1y). Tinh chit mau nudc nay
duoc thé hién trong Bang 1.

Bang 1. Tinh chét nudc thai diu vao

STT Chi tiéu Don vi Gia tri
1 pH - 7,68 + 0,01
2 Do mau Pt - Co 26.250 + 130
3 COD mg/l 5792 + 28
4 TSS mg/l 1.810 +£9

Mau nuée duoc iy mau va bao quan mau theo
TCVN 6663-1:2011, TCVN 6663-3:2008. Mau va
dugc luu tai kho lanh ctia phong thi nghiém Vién
Moi Truong va Tai Nguyén, co s& Binh Duong.
Céc hoa chat st dung dugc mua tir hdng RCI
Labscan va Merck Millipore. Nghién ctru su dung
NaOH va H,S04 dé diéu chinh pH.

2.2 M6 hinh nghién ciru

So d6 md hinh thyc nghiém dwoc thé hién nhu
Hinh 1. Bé phan tmg dugc lam bing nhya cach
dién, cach nhiét, co ciu tao hinh tru vé6i thé tich 1a
1.500 ml. Bé dugc thiét ké c6 mot dau ra va mot
dau vao. Dau vao cua nude duge dat bén dudi, dau
nudce ra dugc dat gitra bé, nudc dau vao s& duge di
tir dudi 1én. Thé tich ving phan mg 12 700 ml. Trén
cung cua bé 1a ndp khoa bang ren nhya, cach dién,
dung dé ¢b dinh hai dién cuc. Bé chira nudc thai
béng nhya mica c¢6 dang hinh hp chit nhat va thé
tich 2.500 ml.
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Ban cyc dién la noi s€ hinh thanh plasma, gém
hai cuc anode va cathode, dugc lam béang thép
khong gi (inox SUS 304) va dat ngdp trong nudc.
Cuc anode duoc thiét ké nhon & dau. Cuc cathode
dugc thiét ké dang tdm hinh vudng, kich thudc
30 cm x 30 c¢m, day 0,5 cm va duoc khoan céc 16
tron déu nhau. Khoang céch hai dAu ban cuc duoc
thiét ké cach nhau 20 cm. Hai ban cuc duoc dat
ngép trong nudc, cach day bé phan tmg 1,5 cm.
Cuc anode duoc ndi truc tiép v6i dau dién duong &
d4u ra cta bo chinh luu, cuc cathode duge ndi véi
dau dién am.

Hé théng con bao gom bién ap, c6 chic ning
thay d6i dién 4p dau vao, cung cap dién thé cho hai
ban cyc dé sinh ra plasma, co thé thay di tir 0 dén
250 V. B6 chinh luu ¢6 chirc niang chinh 1a chuyén
dong dién xoay chiéu thanh dong mét chiéu. Pau
ra ctia chinh luu s& ¢6 hai ddu dién 4m va duong.
Hai dau nay duoc ndi truc tiép ra hai ban cuc dat
trong bé phan tng. Trén thiét bi chinh luu nay cé
mot ampe ké dé theo doi cuong d6 dong dién, mot
nut van diéu chinh hiéu dién thé cip vao. Cubi hé
théng dién 12 may bom nuéc va bom thdi khi, duoc
bét tat thong qua hai cong tic. Ca bom khi va bom
nude duoce diéu chinh luu lwong cip thong qua van
gan trén duong 6ng va dugc kiém soat bang luu
luong ké.

2.3 Qua trinh thyc nghiém
Nude thai duge chira tai bé chira nude thai va
dugc bom di qua van va Iuu luong ké dé kiém soat
luu lugng. Sau d6 s€ duoc tron chung véi khong
khi. Khong khi dugc cap bang mot may bom khi
riéng. Khi cdp vao ciing duoc kiém soat bing mot
Iwu lwong ké. Nudc va khi sau khi tron vao nhau s&
duogc di vao bé phan tng. Dau vao cia nudce duogc
dat bén dudi, dau nuée ra duoc dat gitra bé, nudc
déu vao s& duoc di tir dudi 1én. Tai ddy, voi su diéu
chinh dién 4p vao, cling véi viée cap khi, qua trinh
hinh thanh plasma sé& dién ra. Qué trinh nay sinh ra
ozone cung cac tac nhan oxy hoa manh khac. Chéat
6 nhiém trong nudc s& phan tng véi cac gbc oxy
hoa manh nay va trong diéu kién 1y tuong, sin
phdm cubi cung 1a nudc, CO; va cac gbe khoang
khéc.
Thi nghiém duogc thuc hién theo phuong phap
mot yéu td (one factor at a time) dé khao sat tinh
hiéu qua ctia mé hinh va xac dinh gia tri thong $6

van hanh t6i wu cho mé hinh. Céc yéu té khao sat
duoc thay ddi theo mé ta trong bang 2.
Bang 2. Céc gia tri yéu t6 khao st

STT Yéu to Don vj Gia tri
1 Thoi gian phut 1,3;5,7
2 Hiéu dién thé \% 50; 100; 150; 230
3 pH ban déu - 2;5;9;12

Trong qua trinh thyc nghiém, sau khi két thuc
phan @ng, miu duoc iy ra cdc dong, dé lang bun
trong thoi gian 1 gid, sau d6 s& lay nude sau ling
dé danh gia hiéu suat phan hay. Cac chi tiéu theo
ddi bao gdm pH, d6 mau, COD va TSS. Cac thong
s nay duoc phan tich theo phuong phap trong
Standard Methods for the Examination of Water
and Wastewater.

Mdi gi tri thay ddi s& duogc thi nghiém lap lai
hai 1an dé giam sai sd, két qua qua cudi cing 1a két
qua trung binh cua hai 1dn. Céc dit liéu thu thap s&
duogc tong hop, xir 1y va biéu didn dd thi bang phan
mém Microsoft Excel.

3 KET QUA VA BIEN LUAN
3.1 Anh huong cia thoi gian xir Iy

Trong nghién cru ndy, mau nudc thai thir
nghiém c¢6 d6 mau & mic cao hon nhiéu so véi
nhiéu dang nuéc thai phd bién khac. Két qua & hinh
2 cho thdy, mé hinh cho hiéu suét rat tot dbi vi chi
tiéu do mau. V6i mau du vao & mirc 26.250 Pt-Co
sau thoi gian mot phit, d§ mau gidm 46,87%. Sau
ba phut, d0 mau giam 83,1% so vdi ban dau. Hiéu
suét ting manh trong ba phat dau tién, & nhitng mdc
thoi gian tiép theo, su suy giam dé mau vén tiép tuc
nhung muic d6 giam dan. Sau bay phut, do mau
giam con 2.157 Pt-Co, giam 91,78% so véi gia tri
ban dau.

Mau nuée dau vao c6 ndng dd COD tuong dbi
cao, véi gia tri 1a 5.792 mg/l. Theo hinh 2, trong
mot phut diu tién, hiéu qua phan huy chi dat
22,53%. Bén mc thoi gian ba phut, hi¢u suat ting
manh, dat 72,81%. Sau d6 tro di, hiéu suat van tang
nhung khong ting thém nhiéu va c6 xu huéng bao
hoa. Pén mdc thoi gian bay phit, hiéu suat phan
huy trung binh dat dén 77,78%.

Nhu hinh 2, sy thay ddi ndng d6 TSS ciing biéu
hién rat ro. Tuong tu nhu d¢ mau va COD, chi tiéu
TSS ¢6 ndng d6 twong dbi cao va cling c6 su thay
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d6i nong d¢ theo thoi gian. Nong d6 giam manh &
quing thoi gian du tién, v6i hidu sudt 68,45%.
Dén ba phut tiép theo, néng do van giam manh,
nong do giam xudng con 211 mg/l, tng véi hiéu
suat 87,79%. O cac mirc tiép theo, TSS ciing c6 xu
hudng biao hoa. Nghién ctru dat hiéu qua cao ddi
v6i TSS, sau bay phut, nong do giam dén 91,82%.
Diéu nay c6 thé do sau phit thir 3 ciia qua trinh xir
ly plasma lanh, lwong chét hitu co giam nhiéu,
khién luwong dién tu sinh ra do hién tugng thac dién
tir (electron avalanche) ctua plasma gy an mon
dién cyc, giai phong kim loai vao nudc va tao nén
hién tugng két tiia chat 6 nhiém thanh bong bun va
chim xudng day, tir d6 loai bo dugc lugng 16n COD
cling nhu TSS. Tuy nhién, can phai bo sung thém
nghién ctru vé giai thich nay.
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Theo hinh 3, trong mdc thoi gian mot phat dau
tién, hiéu sudt tang nhanh nhung chua bang cac
giai doan ké tiép sau d6. Diéu nay 1a do giai doan
d4u, bé phan ng mét giai doan khoi dong dé ting

nhiét d6. Giai doan sau do6, tir mot dén ba phit,
nhiét d¢ ting manh (tir 25 °C dén 80-85 °C), qua
trinh x40 tron manh mé. Phan tng s& dién ra manh
hon, céc chét hiru co dugc tiép xuc véi cac gbe
oxy hoa manh. Phan tng dién ra nhanh chong. Tur
sau ba phut trg di, khi lugng chat hitu co giam,
bun sinh ra can trd sy tiép xtc giita chat hiru co va
cac gdc oxy hoa, dan dén hi¢u suét giam dan theo
thoi gian. Xu hudng nay ciling c¢6 xu hudng tuong
ddng véi nghién ctru [6], [12] va nhidu nghién ctru
khac d6i v6i hop chat hitu co khac.

Su phan huy COD va TSS ciing c6 xu hudng
giam theo thoi gian gidng v6i d6 mau. Piéu nay co
thé thdy rang, d6 mau va COD c6 lién quan véi
nhau, thanh phan d& phan huy hon trong mau nudc
thai da duoc loai bo, thanh phan khé phan huy con
ton tai sau xtr 1y 1a thanh phan chinh quyét dinh d6
mau.
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Hinh 3. Tuong quan giita hiéu sut xir Iy thay ddi theo thoi gian

Do mau, COD va TSS sau bay phat du vin con
cao so v6i chuan dau ra clia nudc thai, nhung da
loai bo mdt luong rat 16n d6 mau trong mot thoi
gian ngin. Nhin chung, thoi gian cang dai thi hiéu
sudt xtr 1y cang ting, tuy nhién hiéu suit phan huy
di&n ra manh & giai doan dau tién va c6 xu hudng
6n dinh dan theo thoi gian. Xu huéng nay hoan
toan phu hop vdi 1y thuyét. Vi thé, viéc kéo dai
thoi gian xir 1y s& 1am giam hiéu suét st dung
nang luong va gy ton kém chi phi.

3.2 Anh hwong cua hiéu dién thé

Két qua & Hinh 4 cho thdy & mirc 50V, hiéu suit
xur ly mau dat duogc 1a 65,27%. Pén muc dién ap
100V, hiéu sudt trung binh tdng manh, dat mutc
cao nhét 14 94,11%, twong ting voi ndng do trung
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binh 1 1.546 Pt-Co. O hai muc dién ap 150V va
230 V, mic du hiéu suat trung binh van gitr dugc
& mirc cao, nhung giam so vdi mic 100V, gia tri
lan lugt 12 92,77% va 92,11%. Khi tang hiéu dién
thé 1én 150 V va 230 V, quan st thiy cuong do
bén tia dién manh mé& hon nhiing hi¢u dién thé
trudc va luong can ciing sinh ra nhiéu hon.
Nguyén nhan ciing ¢6 thé 1a do qua trinh hoa tan
kim loai tir dién cuc vao nudc dién ra manh hon
do tia Ira phat ra sang va lau hon ¢ 3 hié¢u dién
thé trudc, gy ra d6 mau cho nudc sau xir Iy. Tuy
nhién, nhin chung, mo hinh ciling da loai bo dugc
mdt lugng 16n d§ mau so voi d§ mau ban dau cua
nudc thai 1a 26.250 Pt — Co.
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Hinh 5. Tuong quan giita hiéu sudt xtr 1y thay ddi theo hiéu
dién thé

Hinh 4 cho thdy, & mirc dién thé 50V, ndng do
COD trung binh giam tir 5.792 mg/l xudng con
3.807 mg/l, dat hiéu sudt 34,26%. O mic 100V,
hiéu suat tang nhanh, dat 74,78%. Ly do 1a khi tang
hiéu dién thé, néng d6 cac hat dién tir sinh ra nhiéu
hon, sy x40 dong cao hon, nhiét d6 nudce thai tang,
cac hat va cac géc oxy hoa manh dugc sinh ra va
cham lién tuc v6i chat 6 nhidém va lam dut gy cac
lién két hoa hoc phirc tap, kho phan huy dé tao
thanh cac hop chit don gian hon. Mic di ndng do
sau phan Ung van con cao, luong COD di giam
dang ké so voi ndng do ban dau. O ngudng 150 V,
hiéu sudt giam so v&i mirc 100 V, dat 72,81%. Dén
mure 230 V, hiéu suét lai tiép tuc giam, dat 69,52%.

Chi tiéu TSS van la chi tiéu c6 hiéu suat giam t6t
nhét so voi @6 mau va COD. Theo hinh 4, tai mirc
hiéu dién thé 50 V, hiéu suét trung binh thu dugc
1a 67,53%. Khac v6i d6 mau va COD, hiéu suit
TSS ¢6 sy ting theo cac muc dién thé. O mirc
100 V, 150 V va 230 V, hiéu suit trung binh dat
lan luot 1a 92,48%, 93,20% va 93,42%. Nong do
trung binh twong tng lc nay giam xudng con 119
mg/l. Hiéu suét trung binh cua ba murc dién ap nay
¢6 tang 1én nhung tang rat it, gn nhu c6 xu huéng
binh én. C6 thé th'?iy & mirc 100 V, hiéu suét loai
bo TSS dat ngudng gan tbi vu. B

Nghién ctru nhan thdy c6 sy twong quan giita su
suy giam do mau va COD (hinh 5). Diéu nay mot
14n nita khing dinh, thanh phan COD khé phan huy
sau phan tng 1a thanh phan quyét dinh tao nén do
mau cua nudc thai.
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Hinh 7. Tuong quan giita hidu suit xir I theo pH

3.3 Anh hwong cia pH ban ddu

Két qua hinh 6 cho thay rang, ving pH trung tinh
cho hi¢u suat xtr Iy 6 mau tét, pH ban dau cang xa
ving trung tinh thi hiéu suat cang giam. Tai muc
pH bang 9, hiéu suat trung binh thu dugc cao nhit,
dat 92,09%. Mttc pH bang 12 cho hiéu suét dat thap
nhit 1 75,65%. D6 mau trong nudc hau hét 1a do
cac chat hiru co gdy nén, dong thoi pH con anh
hudng dén dang t6n tai ciia chat hiru co trong nudc,
do véy viéc oxy hoa cac chat hitu co trong nudc dia
lam giam d6 mau. Khi pH tang thi hiéu suat lai c¢6
xu hudng giam nhiéu.

Ciing nhu d6 mau, hinh 6 thé hién ring ving
hiéu suét toi wu cia COD nim trong khoang giira
pH 5-9. Hiéu suit phan hity COD c6 sy chénh léch
16n & cac mirc pH thir nghiém. Véi ndng do dau
vao tuong ddi cao, hiéu sudt c6 xu hudng ting
nhanh khi sang mirc pH bang 5 va dat cao nhét tai
murc thir nghiém pH bang 9, voi hiéu suat dat
71,15%. Nong do6 trung binh giam twong ting con
1.636 mg/l. Ngoai ozone, géc *OH mdt gbc oxy
hoa thir cip rat manh, phan tng hinh thanh gbc
+«OH nhiéu nhat trong khoang pH tir 6,5 dén 8. Khi
gbc *OH duoc tao thanh thi trong bé phan tmg xay
ra ca qua trinh oxy hoa truc tiép va gian tiép, do dé
hiéu qua xir Iy COD dat cao nhit. Sau mirc ndy,
hiéu suit giam manh. Tai mic pH bang 12, hiéu
suét giam xudng con 36,39%. Nguyén nhan c6 thé
bd sung qua nhiéu NaOH nham lam ting pH, cic
ion phan ly can tré su phong dién, lam gidm sy hinh
thanh *OH va han ché kha ning xir 1y.

Xét chi tiéu TSS, nhu Hinh 6, hiéu suit loai bo
TSS ciing ¢6 hudng tuong dong véi do6 mau va
COD. Tai pH bang 9 cho hiéu suit cao nhét 1a
91,78%. Nong d6 trung binh ban dau 1a 1.810 mg/l
giam xudng con 149 mg/l sau xu ly. Hiéu suét co
xu huéng giam manh khi ting pH dén 9. Tai muc
thir nghiém pH bang 12, hiéu sut trung binh giam
xudng con 69,69%. Nhin chung, kha ning loai bo
TSS cua md hinh c6 hi¢u quéa cao véi lugng 16n
TSS dugc loai bo trong thoi gian ngan.

Puodng thay d6i hiéu suat xir 1y d6 mau, COD va
TSS khi thay d6i pH ban dau (hinh 7) ciing c6 su
twong dong v6i nhau. Didu nay chimg té ring mot
lwong 16n chit 6 nhiém bi phan huy di duoc ling
thanh bun dé ra khoi nude, tir d6 giam COD, dan
dén giam d6 mau va TSS.
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Hiéu suit xtr 1y trong mdi trudng c6 pH trong
khoang 5-9 16n hon trong mdi truong pH khéc;
didu nay phi hop véi Iy thuyét va cac nghién ciru
khac tai [12], [14]. Tuy nhién, khi pH qua cao thi
¢6 thé khién qua trinh tiép xuc giira cac tac nhan
oxy héa manh va chit 6 nhiém can xir 1y giam di.
Ngoai ra, viéc nang pH nhiéu s& gdy ra ton kém vé
hoa chit ciing nhu can thém ngin diéu chinh pH
trong quy mo thyc té, nén viéc diéu chinh pH 1én
qua cao 1a khong can thiét va khong hiéu qua.

3.4 Khdo sat sw thay doi cia pH sau phan img
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Hinh 8. Sy thay ddi ctia pH trudc va sau thi nghiém

Tai muc thir nghiém pH bang 2, sau phan ung
dich 1én gan 5. Tai mic pH bang 12, pH di chuyén
tir 12 vé gé”ln 11, su xé dich it hon so v&i mirc thir
nghiém pH bang 2 va pH bang 5. Theo hinh 8, sau
phan tng, su dich chuyén hai dau vé trung tinh c6
tam xoay ¢d dinh tai gia tri pH = 8,4, c6 nghia la
nudc thai sau khi xtr 1y khong can diéu chinh pH
dé thoa man cac quy chuan k¥ thuat vé chat lwong
ngudn nude, ddng thoi khong can diéu chinh pH vé
mdi truong kiém dé dat gia tri thudn loi cho viéc
hinh thanh cac gdc oxy hoa manh nhu H,0, va gbc
*OH.

Nghién ciru nhan thiy gi4 tri pH c6 xu huéng
tang va tién dén 6n dinh sau phan tng. Khi higu
suit loai bd d6 mau, COD, TSS ¢ xu hudng on
dinh, gia tri pH van cé su tang nhe nhung muc ting
it. Két qua nay la do trong qua trinh tham gia phan
mg, ngoai viée cac gbc oxy hoa manh phan tng
v6i chit hiru co con ¢6 ca qua trinh phan ung cua
oxy nguyén tir cting nhu phan tng tao ra cac ion
OH" 1am cho pH sau phan rng tang va cé xu hudng
6on dinh. Két qua thir nghiém vé sy thay ddi pH sau

phan tng trén ciing cé su twong quan véi nghién
curu tai [15].

4 KET LUAN

MO hinh plasma lanh trong nghién ctru nay da té
ra c6 tiém nang 16n trong viéc tmg dung vao hé thong
xir Iy nuéc thai, cu thé hon 1a d6i véi loai nude thai
phirc tap nhu nudc thai san xuat men. Uu thé 16n nhat
ctia mo hinh plasma lanh nay so vai cac cong nghé
pho bién khac hién nay 1a kha nang xir ly chét 6
nhiém trong nudc voi tdc dé nhanh va manh, khong
chon loc va it bo sung hoé chat trong qué trinh xir Iy.

Nghién ciru d4 tién hanh thir nghiém trén nudc thai
san xudt men cua cong ty AB Mauri Vietnam véi
ham lwong COD trong mau dau vao cao (COD >
5000). Két qua thu dugc cho hiéu suét tét, véi hiéu
suét loai b6 COD la trén 75%, va loai bé d6 mau va
TSS véi hiéu suét trén 93%.

Thoi gian phan ing ¢6 anh hudng dén hidu suét
phan huy, thoi gian cang tang thi hiéu suit ting, cao
nhét dat duoc trong thoi gian xtr 1y 3 phut, nhung ¢
xu huéng bio hoa vé sau. Tuong tu ddi v6i thong sd
hiéu dién thé, tai 100 V md hinh da mang lai hi¢u
qua xur 1y tot, sau d6, hiéu suit ting nhung khong
nhiéu, néu van ting hiéu dién thé thi gy hao tén chi
phi dién nang. Di voi nude thai san xuat men, md
hinh cho hiéu suat t6t nhit khi pH cua dung dich nim
gin gi4 tri bang 8,4. Bén canh d6, cong nghé plasma
lanh nay ciing c6 tinh 6n dinh gia tri pH du ra. Dau
vao du ¢6 thay doi thi ddu ra c6 xu huéng dich vé pH
gan bang 8,4 va duy tri mirc 6n dinh dy.

LOI CAM ON
Nhém nghién ctru xin giri 10i cam on dén Pai hoc
Quéc gia TP.HCM da hd tro thyuc hién nghién cuu
nay.
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Abstract—Yeast production wastewater is one
of the complex wastewater types, characterized
by high organic content and color. This research
on the application of non-thermal plasma in
laboratory scale yeast production has
demonstrated the superiority of this technology
in terms of efficiency, treatment time and non-
selectivity for pollutants. The wastewater
treatment model is optimized in 3 minutes with

a DC voltage of 100 V and a pH around 8.4,
resulting in COD removal efficiency of over
75%, while color and TSS removal of 93%. The
results of this study are the basis for practical
application of wastewater at AB Mauri Vietham
after biological treatment stage (anaerobic,
anoxic and aerobic) with a COD of greater than
5,000 mg/l and color over 26,000 Pt-Co.

Index Terms— non-thermal plasma, yeast production wastewater, voltage, AB Mauri Viet Nam



