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THIET KE VA CHE TAO HE THONG XU LY NUGC THAI Y TE
CONG SUAT 05 M?*/NGAY BANG CONG NGHE PLASMA

DESIGNING AND MANUFACTURING MEDICAL WASTE
WATER TREATMENT SYSTEM 05 m’/DAY BY PLASMA
TECHNOLOGY

Tran Ngoc Pam, Nguyén Dirc Long
Truong BPai hoc Su pham Ky thugt TPHCM
TOM TAT

Hién nay, mede thai y té la mt moi nguy hai Iém cho xa héi. Tuy nhién, viée xir Iy nwée thai y té cé
mét s6 nhuoe diém la hé thong phirc tap, chiém nhiéu dién tich, hiéu sudt thap do ding phwong phdp
vi sinh, két hop héa Iy, héa sinh, hay oxy héa bdc cao. Trong bdi bdo nay, hé thong xir Iy nude thai y
1é bang cong nghé plasma 6 nhiét do thap, ap sudt khi quyén dwoc thiét ké va ché tao nham gidi quyét
nhitng nhiege diém trén. Nudce thai y té tir ba phong kham da khoa Long Binh, Y Pirc, Sai Gon Lab
duoc ldy mau thi nghiém va cac chi tieu BOD,, COD, Nitrat, Phosphat, Coliforms duoc do dac tai
Vién Nghién curu Cong nghé Sinh hoc va Moi truong — Truong Pai hoc Nong Lam TPHCM va Trung
tam Ky thudt va Cong nghé Moi truong — Truong Pai hoc Sw pham Ky thudt TPHCM. D¢ anh hwong
ciia dién dp, dong dién va thoi gian xie Iy dén hiéu sudt xur 1y dwoc khdo sat va danh gid. Két qua chi
ra rcing, hiéu sudt xir ly BOD;, la 54%, COD la 51%, nitrat la 50%, phosphat la 60%, coliforms la
99,9%. Mikc dg 6 nhiém ciia cac chdt c6 trong nude thai giam hon 30% ngay khi xir 1y chi 0.12 gidy
véi dién dp 30 KV, dong 44 véi luu lieong 500ml/phit.Cdc chi tiéu c¢é trong nweée thdi sau xie Iy bang

hé thong dat tiéu chudn logi B QCVN 28:2010 6 thoi gian 0.7s.

Tir khod: cong nghé plasma, nude thai y té, phwong phdp héa Iy, phwong phdp oxy héa béc cao,
phuwong phap sinh hoc.

ABSTRACT

The waster water from clinic center has been strongly negative affected to human life in large area.
The disadvantages of the currently treatment system are low treatment efficiency, costly and unstable
due to using microbiological, biochemistrial, combining physical chemistry method, or advanced
oxidation process. In this study, the novel treatment hostpital waster warter system using plasma
at low temperature and at atmostpheric pressure was designed and developed to solve the above
disadvantages. Waster water from the three clinic centers Long Binh, Y Puc, and Sai Gon Lab were
used and the density of BOD,, COD, Nitrat, Phosphat, Coliforms were tested inResearch Institute of
Biotechnology and Environment and Center of Environmental Engineering and Teachnology. Input
voltage, current and treatmenttime were used for analytic the treatment efficiency. The results show
that treatment efficiency of COD,, COD, Phosphat, NO; and coliforms are 54%, 51%, 50%, 60%,
and 99,9%, respectivity. With input voltage,current and treatment time are 30KV, 44, and 0.12s,
respectivity, the treatment efficiency is about 30% and reach to B- QCVN 28:2010 standard at 0.7s.

Keywords: Plasma technology, hospital wastewater, chemical and physical method, advanced

oxidationprocess, biological method.
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I. GIOI THIEU

Theo théng ké cua Bo Y té nim 2012,
lwong chit thai 1ong phat sinh tai cic co sO'y
té c6 givdng bénh 1a khoang trén 150.000m?/
ngay dém chua ké luong nude thai cua cac
co SOy té thudc hé du phong, cac co s¢ dao
tao y dugc va san xuét thudc. Du kién dén
nam 2015 luong nudc thai y t& phai xu ly
1én t&i trén 300.000m*/ngay dém[1]. Nudc
thai y té c6 dau ra gdm cac vi sinh vat gay
bénh, cac loai thudc, cac nguyén té phong
xa, va cac hoa chat doc hai khac. Pic trung
nudc thai cua cac phong kham dugc khéo sat
nhu bang 1. Cac chat 6 nhiém nay néu khong
duge xir 1y s& anh hudng xau dén moi truong
tu nhién va suc khde cua con nguoi [2].

Dac trung nudce thai cua cac phong kham
ndy la cac thong s6 BOD,, COD, va vi khuan
coliforms cao gap 4 + 5 lan ti€u chuan x4 thai.
Céc thong sd nay duoc thé hién ¢ bang 1.

Bdng 1: Mot sé chi tiéu cé trong nude thai y té

QCVN PHONG
CHI _ THONG| 28:2010 KHAM
STT ) DPON VI ) -
TIEU SO Lén |Trung
CotA|CotB| |
nhat | binh
1 | cop Mg/l 500 | 50 | 100 | 2400 185
2 | BOD, Mg/l 400 | 30 | 50 | 1024 95
3 | Nitrat Mg/l 50 30 | 50 [204| 2
4 | Phosphat Mg/l 20 6 10 55 23
6 6 5
5 |Coliforms[MPN/100ml| 10  [3.000]5000|5x10 | 10

Puoc biét trén thi truong hién nay, h¢
théng xur 1y nude thai y té cha yéu 1a dung
phuong phap vi sinh, oxy hoa bac cao hay
két hop hoa 1y, hoa sinh. Tuy nhién, cac
phuong phap nay c6 hiéu qua kinh té thap vi
chi phi dau tu va duy tri 16n, hiéu suat thap,
hé thdng phtic tap, nhiéu budng bé, chiém
nhiéu dién tich xay dung, t6n nhiéu héa chat,
tén nhan coéng, gdy anh huong thir cap va
kho thay d6i luu luong xir Iy. Cong nghé xir

ly nudc thai hién dai nhét hién nay 1a ding
cong nghé budng MBR, két hop vi sinh va
mang loc (Membrane bioreactor-MBR), va
cong nghé loc nano. Nhugc diém chinh cta
hai phuong phap nay 1a mang loc bi tat, dién
tich lon, chi phi cao, van hanh tén nhiéu nang
luong va phire tap va phai xtr Iy mang ban
sau khi s dung. Trong bai bdo nay, plasma
dugc tng dung trong qua trinh xr 1y nudc
thai y té. Pay 1a mot phuong phap xir Iy méi,
xanh sach, chi str dung dién ndng ma khong
su dung bat ki mot loai hoa chat nao nén rét
than thién voi moéi truong va suc khoe cua
con nguoi. Pac biét, phuong phap xu ly nay
¢6 cac wu diém vuot trdi so voi cac phuong
phap xir Iy truyén thong nhu:
- Than thién v61 moi truong, khong st
dung ho4 chit.
- Khéng gian thu hep (giam bét cac bé
chira, may bom, dudng éng...).
- Van hanh cong ngh¢ dé dang vi tu dong
héa hoan toan.
- Gidm nhéan cong van hanh.
- Ngudn ning luong str dung nhé ma cho
hi¢u suét 16n.
- Chi phi duy tri va bao dudng thap.
- D@ dang diéu chinh dé dap mg céc tinh
chat nude thai.
- Kha nang xir Iy ¢ nhiét do thap (30° —
40°C).
- C6 tinh kinh té cao.

Nguyén ly xur ly cua plasma la dua vao
nguyén ly dong luc hoc electrons va ions
va nguyén 1y oxy hoa bac cao. Cac gbc oxy
hoé rat manh nhu HO*, O*, H*, 0,, H)0,
(oxy gia) va tia UV co6 trong plasma lam pha
v céc lién két ion, lién két cong hoa tri cua
chét hitu co, vo co va tiéu diét cac vi khuan,
nam mdc co trong nude thai. Hon thé nita,
khi nude thai qua vung plasma, cac electron
chuyén dong v6i van tdc rat 16n s& va dap vao
cac phan tr cung cdp cho cac phan tir mot
nang luong 1am pha v cac lién két. Hé thong
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duoc thiét ké duéi dang m6 dun nén rat dé
dang trong viéc nang cap luu luong [3].

Véi cac uu diém trén, xir 1y nude thai y
té bang cong nghé plasma hta hen sé& 1a mot
trong nhitng phuong phap xir 1y phat trién
trong thoi gian toi.

II. HE THONG XU LY NUOC THAI Y
TE BANG CONG NGHE PLASMA

Hinh 1 mo6 ta quy trinh xt ly nudc thai
bang cong nghé plasma. Trong do, nudc thai
dugc bom lién tuc nhd may bom (1), sau
d6 duge diéu chinh va 6n dinh luu luong
nhd di qua van tiét luu (2) trude khi di vao
budng plasma (3). Plasma duoc tao ra trong
budng nho ndi voi dién ap cao 10-40KV va
tan s cao 20-75KHz tir mach diéu khién
dong plasma (4) gdm bod ngudn plasma va
hé thdng diéu khién dong plasma. Toan bd
qua trinh van hanh ty dong va an toan cua
may duoc quan 1y boi bd diéu khién lap
trinh tw dong PLC (5). Sau khi xur Iy plasma
xong, nudc thai dugce dua ra hé théng thoat
nuéc. Budng plasma (3) gdm nhiéu mé dun
xtr ly plasma don dat song song nhau nhu
hinh 1 cit (I-I). Trong d6, mdi mot md dun
xtr 1y plasma don gom hai éng cach dién co
duong kinh khac nhau(6,8), dng trong thap
hon dng ngoai, dat ding dong truc nhau va
hai dién cuc (7a,7b) ndi tiép doc thanh 6ng
va om sat thanh dng ngoai. Nudc thai duoc
bom vao dng trong (8) theo hudng tir dudi
1én trén va chay tran ra ngoai thanh dng (6)
va dugc ndi v6i cyc 4m cua ngudn plasma.
Ong bén ngoai dong vai tro 1a chat cach dién.
Dién cuc ngoai duoc ndi véi cuc duong cua
ngudn plasma. Khi nudc thai di téi ving cua
dién cuc thi s€ xay ra sy phong dién gitra hai
dién cuc, modt dién cuc la nudc va mot dién
cuc nhom. Khoang trong gitra hai dién cuc
la viing tao ra moi truong plasma.Véi dinh
hudng thiét ké hé thong xir Iy nude thai cac

co sO y té vira va nho (tram y té phuong x4,
phong kham da khoa,...), hé théng duoc thiét
ké v6i cac thong s6 nhu bang 2. Hé thong xir
1y hoan thién véi luu lugng 05 m*/ngay nhu
hinh 2.

Bdng 2: Théng s6
ciia hé thong xir Iy nude thdi y té.

Luu luong xir Iy: 01 - 05 |Cong suat: P=1.2 KW/h

m?/ngay|

INhiét do: 30°C —40°C Dién ap st dung: 220 V

Kich thudc: 1,5x0.7x0.7 m [Piéu khién ty dong

Khoi lugng: 50 Kg Vat liéu: INOX, PYRES

Hinh 1: So do quy trinh xir Iy mede thai y té
bdng céng nghé plasma.
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Hinh 2: Hé thong xir Iy nude thai y té.
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Dé tién hanh xac dinh hiéu qua xu 1y cta
hé thong, thanh phin BOD,, COD, Nitrat,
Phosphat, Coliforms dugc khao sat. Chai
thity tinh 1000ml tiét tring duoc dung dé thu
mau nudc dau vao va dau ra cia hé théng
xtr Iy nude thai. Nudc thai dugc bom lén
budng phan tng Plasma véi luu lugng 500
ml/phut, kich hoat mach tao dong Plasma,
thay d6i dién ap dau vao tir 100 = 200 V, tan
50 20 — 75 KHz, dong tir 02 ~ 04 A, thay d6i
thoi gian xtr Iy. Cac mau duoc ldy 2 mau/
lan va duoc bao quan trudc khi dugc dua di
phén tich bdi Vién Nghién ctru Cong nghé
Sinh hoc va Maéi truong — Truong DPai hoc
Nong Lam TPHCM va Trung tam K¥ thuat
va Cong nghé Moi truong — Truong Dai
hoc Su pham Ky thudt TPHCM theo cac
phuong phép thtr nghiém TCVN 6001:2008,
SMEWW 5220C:2012, TCVN 6625:2000,
TCVN 5988:1995, TCVN 6202:2008 [4].

III. KET QUA VA BAN LUAN

3.1 Anh hwéng ciia dién ap ngudn plasma
dén két qua xir ly

Hinh 3 14 anh huong cua dién ap ngudn
plasma dén két qua xu ly BOD,, COD,
Nitrat, Phosphat, Coliforms véi thoi gian xur
1y 0.12s, dong dién 4A. Két qua cho thay,
khi bat dau xay ra plasma trong budng xir
ly twong Gng vé6i dién ap 15KV, noéng do
cac chat giy 6 nhiém nhu BOD,, COD,
Phosphat giam nhanh tuy nhién chua dat véi
tiéu chuan. Nong do Nitrat trong nudc thai
y té thip hon mirc yéu cau cho trén bang 1
va sau qud trinh xtr 1, ndng d6 ctia chat nay
khong ting. Riéng nong do cua Coliforms
giam 100%. Khi tdng dién ap tr 15-30KV,
tit ca cac thanh phin 6 nhiém giam tur
117—130,92—65, va 14—7 tuong tng voi
BOD,, COD, Nitrat, Phosphat. Tuy nhién,
két qua van chua dat theo ti€u chuén x4 thai.
Tir két qua trén cho ta thay, dién ap ngudn

plasma anh huong rat 16n dén qua trinh xir
ly. Khi dién ap tang, qua trinh oxy hoa xay ra
manh hon do dién trudng 16n kéo theo nong
d6 cac chat oxy hoa trong mdi truong nudc
16n hon két qua 14 qua trinh x\r Iy nhanh hon.

200
180 $—
185
160 177 =4=COD (mg/|
7 15\"\ (me/1)
140
Ry =8=B0ODS5 (mg/l)
120 130
i =#=NO3-- (mg/l)
80
\ % 50 g =e=Phosphat (mg/l)
60 S5
\ 65 —=Coliforms
A= (103MPN/100ml)
20 4 1 ENE)
o ey
(1] 10 20 30 40
Uout (KV)

Hinh 3: Anh hirong ciia dién ap nguon plasma
dén két qua xir Iy.

3.2 Anh huédng ciia dong dién ngudn
plasma dén két qua xir 1y.

Hinh 4 13 anh huong cua dong dién ngudn
plasma dén két qua xir ly BOD,, COD,
nitrat, phosphat, coliforms véi thoi gian xtr
1y 0.12s, dién ap 30KV. Két qua cho thay,
xtr 1y plasma tmg véi dong dién 2A, nong
do céc chét gay 0 nhiém nhu BOD,, COD,
phosphat giam nhanh tuy nhién chua dat voi
tiéu chuan. Nong do nitrat khong ting va gitr
nguyén gia tri ban dau khi ting dong dién.
Riéng nong do cua coliforms giam 100%.
Khi ting dong dién tir 2-4A, tit ca cac thanh
phan 6 nhiém giam tir 153—130, 70—65, va
14—10 twong ung v6i BOD,, COD, nitrat,
phosphat. Tuy nhién, két qua van chua dat
theo tiéu chuan xa thai. Tir két qua trén cho
ta thdy, ngoai anh huéng cua dién ap, dong
dién ngudn plasma ciing anh huong rat 16n
dén qua trinh xir Iy, khi dong dién ting nong
do cac chat 6 nhiém giam. Khi dong dién
tang, twvong ung voi toc do di chuyén cac
hat nguyén tir trong moi truong plasma 16n,
dan dén qua trinh oxy hoa xay ra manh hon
kéo theo ndng do cac chat oxy hoa trong moi
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truong nude 16n hon két qua 1a qua trinh xir
1y cling hi¢u qua hon.
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Hinh 4: Anh huwong cia dong dién nguon
plasma dén qua trinh xir 1y

3.3 Anh hudng ciia thoi gian xir ly dén
két qua xir ly

Hinh 5 1a 4nh hudéng cua thoi gian xur
ly dén két qua xir Iy BOD,, COD, nitrat,
phosphat, coliforms véi dong dién 4A, dién
ap 30KV. Két qua cho thay, xir Iy plasma
tg v6i thoi gian 0.12s ndng do cac chat gay
6 nhiém nhu BOD,, COD, phosphat giam
nhanh tuy nhién chua dat véi ti€u chuan.
Nong do nitrat bao ton va khong phu thudc
vao thoi gian xtr 1y. Nong d6 cua coliforms
giam 100% khi c6 plasma. Khi tang thoi
gian xtr Iy tir 0.12—1.1 gidy, tat ca cac thanh
phan 6 nhiém giam tir 130—91, 65—44, va
14—6 tuong (mg v6i BOD,, COD, phosphat.
Két qua van chi ra rang, ¢ thoi gian xu ly
0.3s, ndng do photphat dat theo tiéu chuin
x4 thai. Tuy nhién, ndng d6 BOD, dat theo
tiéu chudn & thoi gian xur 1y 0.5s, va ndng
dd COD dat theo tiéu chuén ¢ thoi gian xur
1y 0.7s. Tur két qua trén cho ta thiy, ngoai
anh huong cua dién 4p va dong dién ngudn

LOI CAM ON

plasma, thoi gian xir 1y 1 mot yéu tb quan
trong anh huéng dén hiéu qua xtr 1y. Tuong
ung voi cung muc nang luong xu ly, thoi
gian xtr Iy cang 1au, ttc 1 kha ning tiép xtic
ctia nudc thai véi chat oxy hoa cang lau thi
két qua xur 1y cang tot.
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Hinh 5: Anh huong ciia thoi gian dén két qua
xu Iy.

IV. KET LUAN

Trong nghién curu nay, tac gia da thanh
cong trong viéc thiét ké, ché tao va kiém tra
hé thong xir Iy nudc thai y té 05m*/ngay bang
cong ngh¢ plasma. Vi cong nghé plasma, hé
thdng xtr Iy nho gon khong sir dung hoa chit,
van hanh don gian, tu dong, chi phi thép va
dic biét 1a hiéu suét cao. Tuy thudc vao dién
ap va dong dién nguodn plasma va thoi gian
xir 1y, hiéu suat xtr 1y cua BOD; la khoang
54%, COD la khoang 51%, nitrat la khoang
50%, phosphat 1a khoang 60%, coliforms la
khoang 99,9%. Riéng d6i vai thiét bi trong
nghién ctru nay, ngudn plasma ¢ dién ap
30KV, 4A va thoi gian xu 1y 0.7s nudc thai
sau xir 1y dat tiéu chuan xa thai.

Xin chdn thanh cam on thay PGS. TS Nguyén Ngoc Phirong, triecong Khoa Co Khi mdy
va thay Nguyén Van Sitc, truéng Khoa Cong nghé Thiee pham va Méi truong, truong
Pai hoc Sw pham Ky thudt Tp.HCM da hé tro trong sudt thoi gian hoan thanh nghién

cuu nay.
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