KHOA HOC CONG NGHE
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Nghién cttu nham khao sat mét s6 thong sé van hanh cu thé (luu luong nap nuéc, thoi gian leu nuoc) cho
cum plasma lanh dé xt Iy nwéc ngdm phuc vu nhu cau sinh hoat. Cac thi nghiém tién hanh trén mé hinh cot
plasma lanh quy mo6 phong thi nghiém véi nguén nuoc ngdm duoc gay 6 nhiém nhan tao. Két qua thi
nghiém cho thdy, tai nap va thoi gian trir nuoc sau xtt Iy anh hudng dén hiéu sudt xi ly ctia hé thong. Van
hanh thir nghiém cot plasma lanh v6i tai rong 0,002, 0,003, 0,004, 0,005 m®/phut cho thay, v6i luu luong toi
thiéu 0,003 m®/phut cung cdp da chiéu day 16p nuéc gitp ting dién truong trong khe hé dién cuc, 1am tang
cong suit va do 6n dinh ctia cot plasma; hiéu suat xtr Iy cac thong s6 6 nhiém rat cao, tuy nhién ham luong
ni-trat c6 xu huéng tang khi tang tai lvong nap nuéc nhung khong vuot nguong cho phép doi voi nudce sinh
hoat. Trong sé cac méoc thoi gian trir nuoc (15, 20, 25, 30, 35 phut), nudc sau xit Iy nén tiép tuc cho luu & bon
chtra t6i thi€éu 20 phut dé du luong ozone va cac goc hydroxyl ti€p tuc phan tng voi cac chat 6 nhiém nhim
dat hiéu qua x Iy cao va nudc sau xtt ly khong con du luong ctia ozone.

Tt khéa: Cong nghé plasma lanh, liru lirong nap nudc, nude ngam, thoi gian lru nurde, xit Iy 6 nhiém.

1. BAT VAN BE

O dong bang song Ciu Long (OBSCL), viec st
dung nuéc ngam da tang lén theo cip s6 nhan ké tir
nhitng nam 1990 [1], dan dén can kiét nguoén nuédc
ngam va suy giam chat luong nudc. Pac biét trong
boi canh cta bién ddi khi hau (BDKH), muc nudc
bién dang, cong thém sy 6 nhiém nguon nudc mat,
nguoi dan viing nong thon khu vuc ven bién DPBSCL
c6 xu huéng chuyén sang stt dung nudc ngam ngay
cang nhiéu. D€ tmg phd véi 6 nhiém nguon nuoc
ngam, Chinh pha da ban hanh Nghi dinh so6
167/2018/ND-CP ngay 26/12/2018 vé viéc han ché
khai thac nudc duoi dat [2].

O Viet Nam c6 khoang hon 1 triéu giéng khoan
c6 nong do arsen trong nudc ngam cao hon tir 20 - 50
lan theo tiéu chudn cta Bo Y té, gay nhiém doc man
tinh do phoi nhiém arsen cho xap xi 0,5 - 1,0 triéu
nguoi [3]. Rieng & PBSCL mot s6 dia phuong cé
giéng nudc ngam bi nhiém arsen nhu: An Giang, Soc
Trang, Tra Vinh [4]. Cac giang vién cua Khoa Moi
truong va Tai nguyén thién nhién - Truong Dai hoc
Can Tho da ché tao bo xtt ly arsen trong nudc ngam
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bang héa chat va da dua vao ing dung thuc té tai cac
ho gia dinh &Tra Vinh, Séc Trang [5].

Trong nhitng ndm gan day, cong nghé plasma,
dac biét plasma lanh duoc tng dung trong xtt ly nuéc
do tiéu ton it nang luong. Khi stt dung plasma lanh,
nudc dugc dién phan ¢ hiéu dién thé cao tao nén
nhitng goc hoéa hoc cé tinh 6-xy hoa manh c6 thé
chuyén cac kim loai nang tir dang khir sang dang o-
xy hoa va két tda, sau d6 duoc ling va loc ra khoi
nudc. Cac chat 6-xy hoa manh nay va tia UV (tao ra
ttr ho quang dién) con c6 thé tieu diét cac vi sinh vat
¢6 hai trong nuédc. Da c6 mot nghién ciru x¢ 1y nude
ngam bang cong nghé plasma lanh ghi nhan luu
lwong nap nudc 2 L/phut va thoi gian trit nudc 20
phtt 1a phu hop [6], tuy nhién cac thong s6 van hanh
cta thi nghiém con khiém tén can duoc tim hiéu
thém. Nghién cttu nay tién hanh trén cting mé hinh
cot plasma [6], nham tim ra mot s6 thong s6 van
hanh cu thé hon phuc vu cho viéc ché tao thiét bi
ung dung vao thuc t€ xtr Iy nuéc ngam phuc vu nhu
cau nudc sinh hoat.

2. PHUDNG PHAP - PHUONG TIEN NGHIEN CUU
2.1. M6 hinh thit nghiém

Nghién ctu nay st dung moé hinh cum x ly
nudc ngam bang plasma lanh da duoc thiét ké va ché
tao tir nghién ctu cua dé tai Tay Nam bo, ma so
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TNB.DT/14 - 19/C02. Cum bé xtt ly plasma lanh quy
mo phong thi nghiém van hanh theo kiéu bé phan
tmg lién tuc vo6i ché do dong chay tir trén xuéng tao
thanh mang nudéc xung quanh hé dién cuc tao
plasma (Hinh 1) c6 mot s6 thong so thiét ké nhu sau:
dién cuc trong ché tao bing inox c6 duong kinh
ngoai 22 mm, dién cuc ngoai ché tao bang 6ng thach
anh duong kinh 35 mm, day 3,5 mm pha 16p mang

nhom day 0,08 mm, dién ap tao plasma 18 kV- 29
kHz.

2.2. Bo tri thi nghiém

Trong thi nghiém nay mau nudc giéng duoc thu
thap va phan tich cac thong so chat luong nude. Két
qua phan tich trinh bay trong bang 1.

Bang 1. Nong @9 cac thong so 6 nhiém ctia mau nudc thi nghiém

Chi tieu bon vi Mau nuoc giéng QCVN 01-1:
Trudc khi gay 6 nhiém Sau khi gay 6 nhiém 2018/BYT
pH - 6,7 6,5 6,0- 8,5
bo duc NTU 0,48 14,1 2
Ni-trat mg/L 1,4 8,8 2
Fe mg/L 0,051 3,91 0,3
Arsen mg/L KPH 0,03 0,01

Ghi chu: KPH - khong phat hién.

Do cac thong s6 déu dat gia tri cho phép ctia
QCVN 01-1: 2018/BYT Quy chuin ky thuat Quéc gia
vé chat luong nuoc sach st dung cho muc dich sinh
hoat, dé tién hanh thi nghiém can pha véi héa chat
dé gay 6 nhiém ngudn nudc nay. Céac loai phén sat
FeS0,.7H,0 va FeCl;.6H,0 (do tinh khiét 99%) duoc
stt dung dé gay nhiém sat, trong khi acide asenic
H;AsO, duoc pha vao dé gay nhiém arsen cho nudc.

Nudc duoc nap vao cot plasma véi nhing luu
luong khac nhau, gom 0,002, 0,003, 0,004, 0,005
m?/phut (dua trén gia tri 2 L/phut trong thi nghiém
truoe day [6]; khong chon gia tri 0,001 m?®/phut vi

luru lwong thap nén 16p nudc chay trén bé mat dién
cuc khong 6n dinh). Nudc sau khi qua cot plasma
duoc luu lai trong binh chtia trong nhimg khoang
thoi gian tur 15, 20, 25, 30 phat (dva trén gia tri 20
phut trong thi nghiém truéc day [6]) d€é cac phan
ung tiép tuc xay ra; sau dé nuéc bom qua cot loc
cotton dé 1dy méu phan tich. Ly do trt nuéc lai trong
binh chta 1a do sau khi qua cot plasma, nuéc con
chtta nhiéu ozone hoa tan va can phai c6 thém thoi
gian dé cac phan tng 0-xy hoa sat tao két tia hoan
toan.

(1) Binh chita nuoc can xi Iy
(©) Binh chita nuoc sau xur Iy
(3) Van nuoc

(4) M4y bom nuoc

(5) Bom cap khi cho budng
plasma

(6) Mdy bién dp
(7) Luu Irong k€

(&) Tu dién

(9 Nguon cao dp

(10) Buong tao plasma
(11) Bo loc

Hinh 1. Cum plasma lanh xi ly nuéc ngam [6]
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Bang 2. Tai nap nudc cho cot plasma véi cac mirc luu lrgng khac nhau

Luu luong Dién tich ban dién Tai nap nudc

(m*/phuit) cuc (m?) m®xm?xphut? m®xm?xgio! m’xm?xngay’!
0,002 0,005181 0,39 23,16 555,88
0,003 0,005181 0,58 34,74 833,82
0,004 0,005181 0,77 46,32 1111,75
0,005 0,005181 0,97 57,90 1389,69

2.3. Phan tich mau va danh gia két qua
Bang 3. Phuong phép dinh hrong cic thong sé
chat lvong nuéc
Phuong phap dinh luong
TCVN 6492: 2011 (ISO 10523:2008)

Thong s
pH

Do duc |TCVN 6184: 1996 (ISO 7027:1990)
Ni-trat TCVN 6180: 1996 (ISO 7890-3:1988 (E))
Sat TCVN 6177: 1996

Arsen TCVN 6626: 2000

Trudce va sau khi qua cot plasma, mau nuéc duoc
thu thap va phan tich cac thong s6 pH, do duc, ni-

trat, sat, arsen theo cac phuong phéap chuin da quy
dinh.

Két qua phan tich mau nudc sau khi xit ly duoc
so sanh v6i mau nudc dau vao dé danh gia hiéu suat
Xt ly ctia cot plasma voi. Dong thoi so sanh voi Quy
chuén ky thuat Quoc gia vé chat luong nudc sach sit
dung cho muc dich sinh hoat QCVN 01-1: 2018/BYT
dé danh gia hiéu qua caa qua trinh xtt ly. Nghién ctru
nay khong danh gia thong s6 vi sinh vi hiéu qua loai
bé vi sinh bang cot loc plasma da duwoc nhiéu nghién
ctu trude d6 xac nhan [7, 8].

voi hé thong
- Tién hanh trén nudc 6 nhiém nhan tao

0,003, 0,004 va 0,005 m*/phut

pH, @0 duc, ni-trat, Fe, As

Thi nghiém 1: xac dinh luu lvong nudc x Iy phu hop

- Thay déi leu luong bom nudc véi bon mire do: 0,002, >

- Céac thong s6 danh gia sau xtt ly va 10 phat trit nudc:

Luu lwong van hanh
hé thong

pht hop trong binh chiza
-Tién hanh trén nuwdc 6 nhiém nhan tao

30 va 35 phut

ozone

Thi nghiém 2: xac dinh thoi gian luu nuéc sau xir ly

- Thay doi thoi gian luu nudc & ndm mite do: 15, 20, 25,

- Cac thong s6 phan tich: pH, do duc, ni-trat, Fe, As,

A

Thoi gian luu nuéc
cta hé thong

A\ 4

Luu luwong va thoi gian luu nuéce phu hop .

A

dé van hanh heé thong

Hinh 2. So d6 bé tri cac thi nghiém

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua xac dinh hru leong nap phit hop

pH dong vai tro quan trong trong viéc tao ozone,
do d6 4anh hudng dén hiéu suat xtt Iy nuéc. Trong thi
nghiém nay gia tri pH dau vao 1a 6,5, khong d6i &
mtc lvu luong 0,002 m®/phuat, tang lén 6,7 & mic
0,003 m?/phut va tang dén 6,9 & muc luu leong 0,004

va 0,005 m®/phut. Gia tang pH tang khong nhiéu va
nam trong khoang cho phép (6,0 - 8,5) ctia chat
lwong nudc sach st dung cho muc dich sinh hoat
theo QCVN 01-1: 2018/BYT.

pH ciing 1a yéu t6 chinh gitp chuyén déi As*
thanh As*, qua trinh chuyén d6i nay sé dién ra
nhanh hon khi ting gia tri pH [9]. Tuy nhién, doi
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tuong cta nghién ctru nay 1a nudéc ngam ding cho
muc dich sinh hoat nén nhom nghién cttu khong tién
hanh thi nghiém ting pH d€ danh gia hiéu qua xt ly
ctia cum plasma lanh.

Qua trinh xtt Iy nuéc bang plasma lanh tao ra
phu phdm anh huong dén chat luong nuwoc 1a ni-trat
[10]. Trong thi nghiém nay, nong d6 ni-trat trong
nuodc sau xtt ly cao hon dau vao & cac muc luu lwong
0,002, 0,003 va 0,005 m®/phut. Rieng mtrc luu luwong
0,004 m®/phut, nong do ni-trat c6 gidm so véi dau vao
nhung van cao hon 3,5 lan so voi gia tri cho phép (2
mg/L) cta chat luong nudc sach st dung cho muc
dich sinh hoat theo QCVN 01-1: 2018/BYT.

oo
L

«pH  —e=Ni-trat

PH (), ni-trat (mg/L)

(58]

0.002 0,003 0.004

Lru lrgng nap nwéc (m*/phiit)

0.005

Hinh 3. Dién bién néng @6 pH va ni-trat trong nuéc
theo luu luong nap

- abb due

o-| BArmen

OFe

Hiéu sut xit Iy (%)
Lh
=

Qe I

o7

0.004 ‘ 0.00.5” |Tmércxfxl}'r

Luu lrong nap nwdée (m?/phit)

Hinh 4. Dién bién c4c thong s6 6 nhiém & cac luu
leong nap khac nhau

Hiéu suat xtr Iy cac thong s6 6 nhiém khéac trinh
bay trong hinh 4. Khi nuéc di qua cot loc plasma sé
hinh thanh két tia Fe (OH), két dinh vao cac hat keo,
chat ran lo ltmg va lang xuong, sau do bi gitr lai trong
cot loc giup giam @6 duc ctua nuéc. Hiéu suat xt ly do
duc ¢ mtc luu lwong 0,003 m®/phut (84,1%) ting cao

hon muc 0,002 m®/phut (78,5%), sau d6 giam & muc
0,004 m*/phut (83,1%). Do duc cia nudc sau xtt ly co
giam nhung chua dat yéu cau cho phép (2 mg/L) cta
chat luong nudc sach stt dung cho muc dich sinh
hoat theo QCVN 01-1: 2018/BYT.

Khi xit Iy nuoc bang cot plasma lanh, néng do
arsen giam chu yéu tir qua trinh 6-xy hdéa As** dang
hoa tan thanh As®™ dang két taa bdi ozone [11]. Hiéu
suat xtr ly arsen ghi nhan tir thi nghiém nay kha thap,
chi dat 21,9 - 53,1%. Nong do arsen dau ra ctia hai
mtrc luu lwong 0,002 m®/phut va 0,003 m?®/phut 1a cao
nhat va twong duwong nhau, nhung van cao gip doi
gia tri cho phép (0,01 mg/L) ctia Quy chuidn QCVN
01-1: 2018/BYT.

Bén canh phan tng 6-xy héa va d6 pH ctia nuéc,
kim loai nang trong nuoc ciing 1a yéu t6 anh huong
dén hieu suat xtt ly arsen trong nudc ngam. Hiéu qua
loai bé arsen phu thuoc cht yéu vao nong do ban dau
clia sat va arsen trong nuéc ngam va co ché cong két
cua chiung. Thong thuong ti 1é Fe : As thich hop 1a 20
: 1 voi gid thuyét 1 mg Fe co thé loai bo 50 pg As,
trong diéu kién nay hiéu qua loai bo arsen co thé dat
duoc tir 80 - 90%. Mot s6 ngudn nudc ngam c6 nong
do sat thap sé anh hudng dén hiéu suat loai bd arsen,
khi d6 bd sung sit vao nuéc sé dién ra qua trinh
cong két giita sat va arsen giup loai bd arsen hiéu
qua hon. Ngoai ra, hiéu qua loai bé arsen giam khi
pH tang, thém vao do khi néng do chat hitu co tw
nhién, ortho-phosphate va silicat cao ciing lam giam
hiéu qua loai bo arsen do ching canh tranh cac vi tri
hap phu cta hydroxyt sat [12].

Tai cot plasma, ozone tao ra sé 0xy hoa Fe*
thanh Fe® két tia dé dang lang va dua ra ngoai. Véi
noéng do sat dau vao 3,91 mg/L ndm & mic 6 nhiém
trung binh ctia mot s6 giéng khoan viing PBSCL [5],
hieu suat xtr ly sat ¢ tat ca cac muc luu lwong rat cao
va 6n dinh tr 98,3% (Ilvu lwong nap nudc 0,004
m®/phut) dén 98,8% (lwu lwong nap nuoc 0,003
m®/phut). Nong do sat trong nudc sau xix ly déu dat
yéu cau cho phép (0,3 mg/L) ctia chat luong nudc
sach st dung cho muc dich sinh hoat theo QCVN 01-
1: 2018/BYT.

O cac cdp luu luong thir nghiém (2 - 5 L/phat),
cot plasma c6 kha niang xt ly sat dat tiéu chudn nudc
cap cho sinh hoat, cac thong s6 con lai chua dat. Tuy
nhién, voi hiéu suat xit Iy cao nhat ghi nhan ¢ luu
luong 0,003 m?/phut chimg to cot plasma hoat dong
6n dinh ¢ tai nap nay. Do d6, ¢ thi nghiém xac dinh
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thoi gian luu nuwéc, chon muc luwu luwong 0,003
m?®/phut tién hanh thi nghiém.

3.2. Thi nghiém xac dinh thoi gian luu nwéc
trong binh chira sau xt ly

Trong thi nghiém xac dinh luvu lwong nap, nudc
sau xtr ly duwoc trit 10 phut truoc khi phan tich dé
danh gid hiéu qua x ly cia cot plasma. Tuy nhién
néu trir nuwdc trong 10 phut c6 kha nang chuyén hda
ozone chua dat va du luong ozone van con trong
nuoc. Do d6 ¢ thi nghiém nay, 5 méc thoi gian luu
nudc khac nhau duoc chon dé lam thi nghiém bao
gom: 15, 20, 25, 30 va 35 phut.

Bang 3. Nong d9 cac chi tiéu ban dau ctia mau nuéc

giéng thi nghiém
, Thong s6 6 QCVN 01-1:
Chi | Pon | émmau | 2018/BYT
tiéu Vi L
nuéc giéng

pH - 6,5 6,0-8,5
Ni-trat | mg/L 3,2 2
b6 duc | NTU 39,23 2
Fe mg/L 4,16 0,3
Arsen | mg/L 0,31 0,01

Két qua phan tich cho thay, néng do ozone cta
nuoc sau khi xt ly bang cot plasma va trit lai 10 phut
1a 0,12 mg/L, gi4 tri ndy giam dan con 0,09 mg/L sau
15 phut trit, con 0,07 va 0,02 mg/L sau 20 va 25 phut
trit va khong phat hién sau khi luu tir 30 phut tré di.
biéu nay 1a do nudc sau khi qua cot plasma van con
chtra ozone va cac goc tu do, luong ozone du tiép tuc
phan tmg v6i cac chat 6 nhiém trong nudce va phan
huy theo thoi gian. Két qua nay khang dinh su can
thié€t cta viéc trit nudc lai sau khi qua cot plasma dé
cac phan tmg tiép tuc xay ra va phan huy hoan toan
ozone, tranh du lwong ozone giy ra nhiing bénh ly
duong ho hiap nhu: ngta hong, ho, viem phé quan,
hen suyén... Thoi gian t6i vu dé Iuu chtra nudc sau
khi xtt ly qua cot plasma c6 thé chon 30 phut.

8 0.12
w—"ﬂ 0.10
6
- o — 0.08
=
] . e
g 4 0.06 2
- =
E -
; _
£ —+—pH 004 E
w2 o UE:‘
i o« Ni-trit 0oz T
oo Ozone
= 0 0.00
Truwde xur) 10 phat | 15 phat | 20 phat | 25 phat | 30 phat | 35 phat
Iy
Sau xir ly

Hinh 5. Dién bién nong do pH, ni-trat va ozone trong
nudce theo thoi gian luu

Gia tri pH trong nudc sau xtr Iy ¢6 xu huong tang
theo thoi gian luu chita. pH nuwéc sau khi x¢ ly qua
cOt plasma va trix trong 10 phat giam chut it nhung
sau do tang lién tuc dén muc trit nuoc 35 phut. Cac
gi4 tri ghi nhan déu nam trong ngudng cho phép cia
QCVN 01-1: 2018/BYT.

Néng do ni-trat ciia mau nudc sau xit ly tang so
voi trudce khi thi nghiém, dong thoi co6 chiéu huong
tang theo thoi gian trit nudc trong binh chia. Miuic
chénh léch vé nong do ni-trat cia cac mau nudc & cac
thoi gian luu chtra khac nhau khéng cao (4,5 - 5,2
mg/L). Tuy nhién, cac gia tri ni-trat ghi nhan vuot
nguong cho phép cua tiéu chuidn nuwoc sinh hoat
QCVN 01-1: 2018/BYT.
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Thai gian Iru nwéc

Hinh 6. Hiéu sudt xit ly cac thong s6 6 nhiém trong
nudéc theo thoi gian luu

Hiéu sudt xtr ly cac thong s6 6 nhiém khac cta
mau nudc thi nghiém dugc trinh bay trong hinh 6.
Sau khi xtt ly bang plasma lanh va trir 10 phut, do duc
ctia nudc tir 39,23 NTU gidm xudéng con 1,75 NTU
(dat hiéu suat 95,5%). Do duc cta nudc cé6 xu huéng
tang 1én theo thoi gian trir, dat muc 2,19 NTU & 20
phut va 2,37 NTU & 30 phut trit nwdc sau khi x ly.
Tuy nhién, sau do do duc tiép tuc gidm & thoi gian
trr 35 phat voi hieu suat xt ly dat 95,3%. Diéu nay c6
thé do cot loc bi cac chat 6 nhiém bam vao lam giam
hiéu qua xt ly, khi chat 6 nhiém bam dua day sé bi
bong tréc ra va kha nang xir Iy duoc khéi phuc.

Hiéu sudt xit ly sat ctia cot plasma lanh rat cao
dat tir 99% tré léen. Nong do sat c6 khuynh huéng
giam theo thoi gian luvu nuwéc, tuy nhién muic giam
khong dang ké. Hiéu qua loai bd sit ctia phuong
phap plasma lanh khong phu thudc nhiéu vao s thay
ddi caa thoi gian ltu nuoc trong binh tir 10 - 35 phut.
Tuong tu voi xtt ly sat, hiéu qua loai bo arsen cta cot
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plasma lanh khong phu thuéc vao thoi gian luu nuéce
va dat hiéu suat rat cao > 99,4%.

4. KET LUAN VA KIEN NGHI

Cot plasma lanh c6 thé sir dung dé xi ly nudc
ngam bi 6 nhiém va cho hiéu suat cao doi vdi cac
thong s6 do duc, sat, arsen va du luong ozone. Chon
liéu luong xtt ly ctia cot plasma & muc 0,003 m®/phut
dé dam bao luong nudc cung cap 6n dinh va bé mat
plasma xuat hién day da lam gia tang hiéu suat xit ly
cac chat 6 nhiém. Nuoc sau xt ly tiép tuc trix lai &
bon chira trong t6i thiéu 20 phut dé€ ozone va cac goc
hydroxyl tiép tuc phan tng v6i cac chat 6 nhiém can
loai b6 nham dat hiéu qua xtt Iy cao va nuwoc sau xit ly
khong con du lwong ctia ozone.

Do chi phi dau tu cho cot plasma kha cao, nén
nghién cttu tng dung cum plasma dé xt ly nuéc cap
sinh hoat cho mot cong déng nong thon dé nang cao
tinh kha thi vé mat kinh té.

LOI CAM ON

Pé tai “Nghién ciu ung dung cong nghé plasma
lanh dé xur Iy nuoc sinh hoat va nudi trong thiy san
vung Tiy Nam bo” (KHCN-TNB.PT/14-19/C02)
duwoc thuc hién voi sue hé tro kinh phi tv Chuong
trinh T3y Nam bo. Nhom tdc gid chan thanh cim on
sinh vién Huynh Luong Kiéu Loan, Tong Nguyén Ai
Nhi, Nguyén Lam Son, Tran Thanh Tr4 - Iop Ky thuat
Moi truong K39, Trirong Dai hoc Can Tho da ho tro
thue hién cdc thi nghiém trong nghién ciru nay.
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KHOA HOC CONG NGHE

STUDYING ON OPERATIONAL PARAMETERS OF COLD PLASMA TO TREAT
GROUNDWATER FOR DOMESTIC USE IN RURAL AREA

Le Hoang Viet, Nguyen Cong Thuan,
Nguyen Van Dung, Nguyen Vo Chau Ngan
Summary

The study aim to survey some operational parameters of the cold plasma for groundwater treatment that
could apply to rural area. The plasma system was design to operate in lab scale conditions to treat artificial
groundwater. The results showed that the flowrate of water through plasma column and the storage time of
treated water could be effects to the treatment efficiency of the system. The result of operating the plasma
column with the flowrates of 0.002, 0.003, 0.004, 0.005 m®/min showed that the flowrate higher than 0.003
m®/min could fulfill the water layer that increasing the electric field between the electrodes slot, accumulate
the electric power and plasma power. The groundwater treatment efficiencies by plasma column at all
treatments were very high, except nitrate trended to increase with higher flowrate but the value still on the
range of national technical regulation on domestic water quality. Among the storage time of 15, 20, 25, 30,
35 minutes, the storage time of at least 20 minutes for treated water so that ozone and hydroxyl continue
react to contaminant matters, following with the better treatment efficiency and limited the residue of
ozone.

Keywords. Plasma technology, water flowrate, groundwater, hydraulic retention time, polluted water
treatment.
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