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XU LY NUGC THAI SAN XUAT HOA CHAT BAO VE THUC VAT BANG
CONG NGHE PLASMA LANH KET HQP KEO TU TAO BONG VA TRAO POI ION

TREATMENT OF PESTICIDE-CONTAINING WASTEWATER COLD PLASMA TECHNOLOGY
COMBINED WITH COAGULATION - FLOCCULATION AND ION EXCHANGE

Mai Phuée Vinh, Pham Viin Toan”, Nguyén Vin Diing
Trwong Pai hoc Can Tho, mpvinh@ctu.edu.vn, pvtoan@ctu.edu.vn, nvdung@ctu.edu.vn

Tom tat - Nwoc thai san xuét hoa chat bao vé thyc vat (BVTV)
dwoc biét la loai nwéc thai khé xir Iy bdi cac cong nghé truyén
théng. Trong nghién clru nay, nwéc thai sén xuat héa chat BVTV
dwoc xr ly béng céng nghé plasma lanh sau khi dwoc loai b bét
chét ran lo Iting. Thi nghiém dwoc thuc hién trén mé hinh bé keo
tu - tao b(‘)ng, str dung chét keo tu PAC, nang pH tao moi truc‘yng
bazo va lang &n dinh trong 30 phut. Nudc thai sau do duoc chuyen
qua cong doan x( ly béng plasma lanh voi dién ap 18 kV, tan sb
31 kHz, lwu lwong nwéc qua buong plasma la 1,5 ||t/phut Dé loai
b ion tao ra do tac dung phu ctia plasma, nwéc thai tiép tuc duwoc
cho qua cét trao di ion v&i lwu lwgng 1 lit/phit. Két qua thi nghiém
cho théy suw két hop nay cho hiéu quéa cao trong viéc xt& ly nwéc
thai nay. Nwdc thadi sau khi xir |y dat quy chudn QCVN
40:2011/BTNMT. Tuy nhién, hiéu qua x ly nudc thai & cong doan
plasma lanh thap, can cé nhitng nghién ctru tiép theo.

Tir khoa - Nwoc thai san xuét héa chét bao vé thuc vat; keo tu -
tao bong; plasma lanh; trao doi ion.

1. Pat vin dé

Nudc thai san xuét hoa chit bao vé thuc vat (BVTV) la
hdn hop cta nhiéu thanh phan, hoat chat khac nhau, dugc
xép vao danh muyc nhing loai chét thai nguy hai hang dau.
Nudce thai nay c6 nguon gbe tir qua trinh rura chai lo, qua
trinh ph01 tron, diéu ché hoa chét BVTV, chtra nhiéu chat
hitu co kho phan hiy va ddc tinh cao. Loai nudc thai nay
thuong c6 ham lugng COD cao, ty 1¢ BOD/COD vao
khoang 0,3 nén khong thich hgp cho qua trinh xur 1y sinh
hoc [1]. Néu khong dwoc xtr Iy phi hop né s& anh huong
tryc tiép dén stc khoe ciia cong nhan vién nha may, cong
dong xung quanh va moi truong sinh thai.

Plasma lanh la mdt trong nhitng cong nghé dugc cac
nha khoa hoc quan tim trong nhirng niam gan day béi tinh
uu viét trong cong ngh¢. Cong nghé plasma lanh co6 hi¢u
qua cao khi xtr 1y céc vi sinh vat (Coliforms va E. coli)
trong nudc thai [2], c6 hiéu qua trong viéc phan huy cac
hop chét hitu co cao phan tir thanh nhiing chat don gian ¢
dién &p cao. Plasma lanh con dugc tim théy la c6 kha nang
phan hay du luong cia thubc khéng sinh sulfadiazine &
ham lugng 10 mg/l [3]. Hiéu qua phan ra quinalphos ¢
ndng d 10 ppm cua plasma lanh dat trén 98% & cong suét
120 W, véi luu lugng dung dich 1,5 lit/phut, luu luwong khi
7,5 lit/phut trong thoi gian xu 1 90 phut [4]. Cong nghe nay
¢ thoi gian xur Iy ngan, khong sir _dung hoa chat va than
thién voi méi truong. Tuy nhién, néu chi stir dung duy nhat
cong nghé plasma lanh dé xir Iy nude thai thi hiéu sudt xu
1y chua cao do anh hudng ciia d6 duc, chét rén lo limg va
sinh ra tac dung phu khac nhu lam giam pH, ting ham
lugng nitrat cua nudce sau xir Iy [5].
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Phuong phdp keo tu - tao bong c6 hiéu qua cao trong
viéc loai bo chét rén lo limg, hd tro cho cac cong doan tiép
sau nhu lang hay loc hoat dong hiéu qua. Mot vai nghién
ctru da ing dung thanh cong phuong phép keo tu - tao bong
dé loai bo dé dang chat ran lo limg, giam nong do6 cac kim
loai ning [6]. Trao dbi ion ciing 1a mot trong nhiing giai
phap duoc ap dung trong viéc loai boé mot sé chit hoa tan
hay cac kim loai trong nudc [7]. Cho nén, viéc nghién ctru
két hop cong nghé plasma lanh v&i phuong phap khéc trong
mot hé thdng dé xur 1y nude thai san xuat hoa chit BVTV
1 rat can thiét.

2. B6 tri thi nghiém va trinh ty thi nghiém

2.1.’M6 hinh thi nghi¢m h¢ thong xiv Iy nuwdc thii sin
xudt hoa chat BVTV

(©)) @) @

Hinh 1. So d6 hé thong xik Iy nuwede thdi trong thi nghiém:

(1) céng doan keo tu - ling; (2) cong doan plasma lanh;

(3) Cét trao déi ion

M6 hinh hé théng xir Iy nudc thai san xudt hoa chét
BVTYV duoc bd tri gém ba cong doan: Keo tu - tao bong
(1); Plasma lanh (2); Nudc thai sau khi dugc xt 1y & cong
doan plasma lanh duoc cho qua cot trao dbi ion (3) (chira
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hat nhya trao d6i anionit GS 3000) (Hinh 1). Thi nghiém
duoc lap lai ba lan.

Nudc thai dung dé thi nghiém dugc 13y tai bé thu gom
nudc thai sau day chuyén san xuat hoa chat BVTV cia
Cong ty C6 phan Thudc sat tring Can Tho. Nudc thai dau
vao md hinh duge suc khi dé nang ndng d6 6xy hoa tan (dat
tir 3,0-3,5 mg/l) nham muc dich ting hiéu qua loai bo céc
chét nhii co trong nudce thai hoa chit BVTV. Sau suc khi,
nude thai duge phdi tron véi polymer anion véi lidu luong
4 mg/l 101 duge cho vao bé keo tu. Tai bé nay, phén PAC
(31%) duge cham vao véi liéu lugng 2500 mg/l. Nude sau
keo tu dugc nang 1én pH 10 va giir 6n dinh trong 30 phut
dé qua trinh ling dién ra tot, dong thoi ting kha ning phan
huy cta cac hop chat hitu co bén [8]. Nude sau ling duogc
bom lién tuc qua budng plasma lanh véi luu luong
1,5 I/phat. Dién ap cua ngudn tao plasma ¢ 18 kV. Sau khi
dugc xtr Iy & cong doan plasma lanh, nudc thai dugc
chuyén qua cot trao ddi ion véi luu lugng 1 Iphit, dé tiép
tuc xir Iy cac thanh phan 6 nhiém dat quy chuin QCVN
40:2011/BTNMT trudc khi thai ra ngoai méi truong.

2.2. Phwong phdp phin tich miu va xie Iy 56 liéu

Nude thai dugc xac dinh cac chi tiéu chat luong ¢ dau
vao va dau ra timg cong doan xir 1y ciia mo hinh. Cac chi
tiéu chat lugng nudc duoc phan tich bang nhimg phuong
phap dugc trinh bay ¢ Bang 1. Céc quy trinh phan tich tuan
theo TCVN va “Standard Method for the Examination of
Water and Wastewater (APHA, 1995)”.

Bing 1. Phirong phdp phan tich cdc chi tiéu chdt lirong nieée

Chi tiéu Pon vi Phwong phap
pH - TCVN 6492:2011
Oxy hoa tan (DO) mg/I TCVN 7325:2004
D6 dan dién (EC) puS/lcm  TCVN 7324: 2004
Do duc NTU  TCVN 6184 - 1996
Chét rén lo Ling (SS) mg/l TCVN 6625:2000
Nhu cu oxy hoa hoc (COD) mg/I TCVN 6491:1999
Nitrite (NO} ) mg/l  TCVN 6178 - 1996
Nitrate (NO;) mg/l  TCVN 6180 - 1996
Téng nito Kjeldahl (TKN) mg/I TCVN 6638-2000
Téng phospho mg/l SMEWW:4500-P

Tdng coliforms MPN/100ml TCVN 8775:2011

Két qua phén tich ctia cac chi tiéu chat lugng nude dugc
xir Iy thong ké mé ta bang phan mém Microsoft Excel 2013.
Dua véo két qua xir Iy thong ké dé danh gia hiéu qua xir Iy
clia cac cong doan trong mo hinh hé thng xir Iy nudc thai.

3. Két qua va thao luin
3.1. Thanh phan va tinh chit nwéc thdi

Két qua phan tich ctia nhom nghién ciru cho thay, nude
thai san xuét hoa chat BVTV cia Cong ty dugc dic trung
v6i tinh acid nhe (pH = 6,36), ndng d oxy hoa tan rat thap
(0,67 mg/l). P6 duc ciia nude thai dao dong tir 54,8 dén
81,7 NTU. Ham lugng chit rin lo ling khong cao, dao
dong trong khoang 20 mg/l. Nudc thai c6 mui ddc trung
ctia hoa chat BVTV. Nhu ciu oxy hoa hoc (COD) dao dong
tur 400 dén 600 mg/l. Hop chét nito chiém wu the v6indng
do6 tong nito Kjeldahl kha cao (36,7 mg/l); ndng do tong
phospho trong nudc rat thap.

3.2. Két qud thi nghi¢m
3.2.1. Si thay doi ciia pH va dé dan dién

Gia tri pH cua nudc thai co su thay ddi 16n qua timg
cong doan xu ly. Nude thai dau vao co tinh axit nhe
(pH = 6,36). Sau khi keo tu, pH dugc néng 1én 10 bang
NaOH va lang 30 phut, pH cua nudc thai giam khong dang
ké (pH =9,70). Cong doan xur ly nude thai bang plasma lanh
chi lam pH giam nhe tir 9,70 xudng con 9,57. Diéu nay 1a do
tac dong cua plasma, khi Nz ¢ trong khong khi duoc cap
vao md hinh bi oxy héa thanh NOj, tiép theo 1a HNO, va
HNOs [2, 9, 10] 1am cho pH ctia nu6c sau xtt 1y giam nhung
khong dang ké do thoi gian xtr ly bang plasma lanh ngan.
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Hinh 2. Sy thay déi ciia pH (a) va EC (b)

Sau khi qua cdt trao ddi ion, gi4 tri pH ciia nudc giam
manh tir 9,57 xudng 7,71, ndm trong khoang cho phép ciia
QCVN40:2011/BTNMT (c6t A) (Hinh 2a). Nguyén nhan cua
hién tuong nay 14 do cac ion OH" trong nudc trao ddi vai ion
CI" trong hat nhya lam cho gia tri pH giam manh [11].

Do dan dién ciia nudc ting qua cic cong doan xir 1y.
Sau cong doan keo tu - ling, EC tang tir 361 1én 618 pS/cm
(Hinh 2b). Su tang gi4 tri cia EC mot phan do anh hudng
b6i cac ion hoa tan trong qué trinh keo tu, phin khac do
lwong ion Na* va OH-" tao ra tir viéc str dung NaOH dé ning
pH. Sau céng doan plasma lanh hau nhu khong c6 sy thay
dbi gia tri EC ciia nude. Mot vai nghién ctru trude day trén
nudc thai o thanh phan 6 nhidm va dgc tinh cao ciing cho
két qua tuong tu 14 gia tri EC sau plasma thay ddi khong
dang ké [12]. Tuy nhién, sau khi qua cot trao d6i ion gia tri
EC cia nudc tang tir 618 uS/cm 1én 789 pS/cm. C6 thé do
su giai phong ion CI tir hat trao ddi ion cao hon so véi su
trao doi cac ion 4m trong nudc 1a nguyén nhan lam gi tri
EC trong nudc tang.

3.2.2. Hiéu qua xu ly do duc va SS

Két qua thi nghiém thé hién & Hinh 3a cho thiy dé duc
cua nudc giam manh sau khi dugc xur Iy bdi hé théng, dat
hidu suat 99,7%. Nudc thai ddu vao hé thong c6 do duc
73 + 16 NTU. Sau xtt Iy bang keo tu - ling, d6 duc giam
manh con 2,57 + 0,25 NTU, dat hiéu sult xir Iy 96,5%.
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Tuy nhién, d¢ duc cia nudc tang nhe 1én 3,56 + 0,4 NTU
sau cong doan xur ly bang plasma lanh va giam xuong con
0,21 £ 0,16 NTU sau khi qua cgt trao ddi ion.
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Hinh 3. Bién déng gid tri ciia (a) dd duc va (b) SS

Nong d6 chét ran lo limg cta nude thai qua cac cong
doan x1t Iy cling giam manh (Hinh 3b) twong ty nhw d6 duc.
Cu thé, SS giam tir 19,4 + 2 mg/l xubng 2,30 + 0,51 mg/l
sau keo tu - lang, dat hiéu suat xur 1y 88,1 %. Sau khi qua
cong doan plasma, SS ting nhe tir 2,30 + 0,51 mg/l I1én
3,41 £ 0,85 mg/l, roi giam xudng 0,58 + 0,16 mg/l sau trao
d6i ion. Hi¢u suat xir Iy SS ciia ca hé théng dat 97 %. Nong
d6 SS ctia nude sau khi qua hé thong thap hon gia tri cho
phép cot A QCVN 40:2011/BTNMT.

Céac ion A" va hat polymer Alyz dugc tao ra khi PAC
bi thiy phan c6 kha nang trung hoa dién tich cac hat keo,
gdy keo tu manh, dong thoi hinh thanh két taa AI(OH)3 héap
phu céc hat keo va kéo theo chat ran lo lung trong nude
thai ling xudng [13, 14]. Qua trinh nang pH dén 10 va lang
tinh trong 30 phut tao diéu kién dé cac bong cén va cac chat
hiru co chua léng kip & bé keo tu tiép tuc lang. Nong do SS
va do duc cua nudc tang nhe sau cong doan plasma lanh do
thoi gian xir Iy kha ngén va c6 thé do sy gia ting ham luong
clia cac ion qua qué trinh dién hoa tir hién tuong phong
dién. Sau khi qua cot trao d6i ion, d9 duc va SS clia nuéc
giam do céc chat rén lo limg ¢6 kich thudc 16n hon 15 rdng
clia hat trao doi ion nén chiing bi giir lai, va do qua trinh
trao ddi ion nén cac ion am va cac hat keo tich dién am
cling dugc giir lai trén bé mit cac hat trao doi ion [15].
3.2.3. Higu sudt xir ly COD

Nudc thai dau vao c6 nong do COD 1a 510 + 59 mg/I.
Qua coéng doan keo tu - ling, COD giam xubng 285 +
68 mg/1, dat hiéu Sut xir 1y 44,1%. Su suy giam cia COD
1a do cac chit hitu co ¢6 trong nude thai & dang SS va cac
hat keo [14], nén khi SS giam thi gia tri COD giam theo.
Gia tri COD ctia nudc thai tiép tuc giam tir 285 + 68 mg/l

xudng 239 + 36 mg/l sau cong doan plasma lanh (Hinh 4).
Do chét hitu co hoa tan bi cac tdc nhan nhu: Os, H2O,, *OH

, 0%, H*,0;, OH;, cac song xung kich, va tia UV [16]
sinh ra khi plasma hoat dong oxy héa va chuyén vé dang
phan tir thap nén lam ndng d6 COD giam [14]. Tuy nhién,

hiéu suat xtr Iy COD ¢ cong doan nay khong cao, co. thé do
thot gian tac dong cua plasma qua ngan dan dén nong do
clia cac tac nhan oxy hoéa sinh ra thap va khong du dé oxy
hoa hoan toan céc chét hitu co. Két qua do dac gian tiép
ham lugng 0zone hoa tan trong nudc & cong doan plasma
lanh hoat dong chi c6 0,06 mg/1.
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Hinh 4. Si bién dong gid tri COD

Sau cdt trao ddi ion néng d6 COD cua nudce thai giam
rat manh tir 239 + 36 mg/l xudng 67,8 + 16,8 mg/l, dat hiéu
suét 86,7 % so véi dau vao, dat tiéu chuén xa thai - QCVN
40 : 2011/BTNMT (cot A). Nong do COD giam manh 1a
do cac hat trao d6i anion c6 kha nang loai bo cac chét hiru
co ty nhién (NOM) [11], TOC va DOC [7] bang qua trinh
trao d6i ion va hap phu. Cac chat hiru co hoa tan bam trén
céc hat keo va chat ran lo limg c6 kich thude 16n hon 15
rong cla hat trao ddi anion bi gitr lai.

3.2.4. Hiéu qud xir Iy tong phospho (TP) VA tong ni-to
Kjeldahl (TKN)

Sau cong doan keo tu - ling, tong phospho (TP) cua
nudc thai chi giam 16,8%, tir 3,22 + 0,6 mg/l xudng 2,68 +
0,48 mg/l (Hinh 5a). Phén PAC dugc cho vao nudc phan
ung véi cac dang ortho-photphat va poly-photphat trong
nudc thai tao thanh két tia AIPO4theo phan tmg (1) va ling
xudng, 1am giam ndng d6 TP cua nudc.

AP*+H PO}® < AIPO,+nH* Q)

Sau keo tu -

Sau cot trao ddi ion, néng do TP giam con 0,94 + 0,15
mg/l, hiéu suit xir 1y dat 70,8% so véi dau vao. Do xay ra
qua trinh trao dbi giita ion PO? trong nudc thai voi cac ion
ClI va OH" trong hat nhya theo phan trng (2) va (3). Ngoai
ra, cac ortho-photphat va poly- photphat bam trén cac hat
keo va chét ran lo limg c6 kich thudc 16n hon 16 réng cia
hat trao ddi anion cling bi gitr lai.

RCI + PO;® < RPO, +CI" @)
ROH + PO;® —> RPO, + OH" 3)

Déi v6i ndng d6 TKN cia nude, hidu qua xu ly kha cao
sau cong doan keo tu - ling va sau trao ddi ion, riéng sau
cong doan plasma lanh thi chi xir Iy dugce khoang 3%. Hinh
5b cho théy, TKN sau khi qua cong doan keo tu - léng,
gidm tr 36,7 £ 15,4 mg/1 xuéng 20,8 + 11,5 mg/l, dat hi¢u
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suat xir [y 43,4%. Cac chat nito hiru co va NH; bi hip thu
vao cac hat keo va bong can le‘ing xuéng, lam néng do TKN
sau cong doan keo tu - ling giam. Nudc thai mang tinh
kiém cing véi qué trinh suc khi khi plasma hoat dong 1am
mot lwong amoni trong nude bi chuyén hoa thanh khi
amoniac. Bén canh d6, mot phén cac chét nito hitu co bi
oxy hoa va phan hiry thanh cac chit vo co dudi tac dong
cua plasma. Khi nudc di qua cot trao ddi ion, lic ndy cac
chét nito hiru co dugc gitr lai boi co ché hap phu cua hat
nhya trao déi ion, lam cho néng d6 TKN trong nudc giam.
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Hinh 5. Su suy giam TP (a) va TKN (b) qua cdc giai doan xir Iy
3.2.5. Khd ndng tqo nitrite va nitrate

Hoat dong ctia plasma lanh lam san sinh cac gbc hoa
hoc chira ni-to nhu: NO, va NO; [2]. Két qua thi nghiém
cho thiy, nong d6 NO, dau viao kha thip (0,85 +
0,30 mg/l). Luong nitrate ndy dugc xur ly sau cong doan
keo tu - lang, hau nhu khong duoc phat hién trong nudc
thai. Sau khi duogc xur 1y bang plasma lanh, nitrate cling
khong dugc phat hién nhu thé hién ¢ Hinh 6.

Khac voi nitrate, lugng nitrite ér trong nudc dau vao

kh& cao 1,23 £ 0,14 mg/1 va giam xuong 0,06 mg/l sau khi
qua coéng doan keo tu - ling. Sy glam ndng d6 nay co thé

do NO, bam trén bé mit cac chét ran lo limg va bong can
ling xudng trong qua trinh keo tu - ling. Tuy nhién, sau
khi duoc xir Iy bang plasma lanh, nong do NO; trong
nudc tang 1én dang Ké, ti‘r 0,06 lép 1,17 £ 0,02 mg/l. Tac
dong cua plasma gdép phan chuyén hoda nito trong khong
khi cép vao thanh dang trung gian NO, [3, 16-18] theo
phan ung (4) va (5).

2NO, +H,0 — NO; + NO; +2H" 4)

NO + NO, +H,0 —> 2NO, + 2H" (5)

Sau trao d6i
ion

PAau vao Sau keo tu - Sau plasma

. lang !
Nitrite [ Nitrate

Hinh 6. Sy bién dgng gid tri nitrite va nitrate

Khi nudce thai qua cong doan trao ddi ion, cac hat nhua
trao ddi anion hip phu ion NO, trén bé mat hat va giai
phong ion CI~, OH" theo phan tig (6) va (7) din dén ndng

d6 NO, trong nudc giam manh (0,01 £ 0,01 mg/l).
ROH + NO, — RNO, + OH" (6)
RCI + NO, - RNO, +CI” ©)

3.2.6. Hiéu qua xit Iy tong coliforms

~Khanang phatra tia UV cua cong nghé plasma lanh dugc
bi€t 1a c6 hi€u qua rat cao trong viéc khu trang nude [2, 19].
K&t qua thi nghiém cho thay, tong coliforms cta nude thai
dau vao kha cao 3x10°+ 2,76x10° (MPN/100 ml). Sau cong
doan keo ty - lang, nong do giam g(uéng con 5,67x10% £
2,22x10* (MPN/100ml), dat hi¢u suat xtr Iy 81,1% (Hinh 7).
K&t qua phan tich tong coliforms ctiia nudce thai sau cong
doan plqsma lanh 15"}1 1970 + 156Q MPN/100 ml, giam 99,3%
so voi dau vao. Diéu nay cho thay, tia UV sinh ra trong qua
trinh p}asma hoat dong da gay vo hiéu hoa DNA cua vi rat,
vi khuan va vi sinh vat khac, pha huy lién két gilra cac axit
nucleic don phan ké nhau trong DNA ciia vi sinh vat giy

chét vi sinh hodc gay ra sy xao tron ma di truyén trong phan
tlr ngan chan sy tai tao, dich ma [20].

Téng coliforms tiép tuc giam con 550 + 253
(MPN/100ml) sau khi nu6e qua cot trao dbi ion, gop phan
nang tong hiéu suat xir Iy tong coliforms cua toan mé hinh
dat 99,8%. C6 thé cac vi sinh vat bam trén cac chat hiru co
lo Iing va chét hiru co bam 1én bé mit cua cac hat nhya
lam cho lugng tong coliforms giam manh.
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Téng Coliforms —@— Hiéu suit QCVN 40:2011

Hinh 7. Sie suy gidm ciia téng coliforms ¢ cdc giai doan xit Iy
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3.3. Ban lugn

Viéc két hop ba cong doan keo tu - 1éng, plasma lanh va
trao dbi ion cho thdy, c6 hiéu qua cao trong xir Iy nudc thai
san xuat hoa chat BVTV clia Cong ty C6 phan Thudc sat tring
Can tho. Céc chi tiéu cta nude sau khi xir Iy duoc so sanh voi
QCVN 40:2011/BTNMT (c6t A) va dugc trinh bay 6 Bang 2.

Bing 2. Cdc chi tiéu chit heong nwde trude va sau xit Iy

o en . Truéce Sau QCVNA40:

Chitiéu Donvi 410 y&ly  2011/BTNMT
pH - 6,36 7,71 6,09,0
EC us/cm 361 789 -
DO mg/I 0,67 4,37 -
Do duc NTU 73 3,05 -
Ss mg/I 19,4 0,58 50
CcoD mg/I 510 67,8 75
Nitrite mg/l 1,23 0,001 -
Nitrate mg/I 0,849 KPH -
TP mg/I 3,22 0,94 4
TKN mg/l 36,7 8,57 -
Téng MPN/ 300000 550 3000
coliforms 100 ml

- KPH: Khong phat hién

Dic tinh ctia nude thai thay doi theo thoi gian, phu thude
vao thoi diém va loai hoa chat dwoc san xuat. Cac gia tri SS,
d6 duc, nitrate va nitrite trong nudc thap. Mau nudc thai
thay dbi tuy vao timg thoi diém san xuat. Nugc thai c6 pH
gan trung tinh. Nong d6 COD, TP, TKN va tong coliforms
cao. Két qua thi nghiém trén mo hinh cua h¢ thong & cong
doan keo tu - ling va luu 6n dinh trong 30 phut cho thiy
hiéu sut xtr 1y kha cao. O cong doan plasma lanh, hiéu qua
xu ly té)ng coliforms cao, nhung mot s6 chi tiéu con lai c6
hiéu qua xur 1y con han ché, ¢6 thé 1a do thoi gian luu nude
& cong doan nay ngan. M6 hinh plasma lanh sir dung dién
ap 18 kV, voi luu lugng nude 1a 1,5 1/phiat. Gia tri pH it thay
d6i, NO; va NO; sinh ra khong dang ké va EC ting nhe sau
cong doan plasma. Vi viéc lép dat cot trao ddi ion ndi tiép
sau cong doan plasma da cai thién hiéu qua xir ly cua hé
thdng 1 rét. Nudce sau cot trao dbi ion o pH giam tir mirc
bazo (9,70) xubng pH gan trung tinh (7,71). Céc chi tiéu cia
nude thai sau xtr 1y boi hé thong dat cot A cia QCVN
40:2011/BTNMT, tru gia tri EC.

4. Két luan

Két qua nghién ctru cho théy, m6 hinh h¢ thdng xir 1y
nudc thai bang phuong phap két hop gitra keo tu - lang,
plasma lanh va trao d6i ion c6 thé xir Iy nudc san xudt hda
chat BVTV. Céc chi tiéu cua nuéc sau khi xt 1y dat quy
chuin QCVN 40:2011-BTNMT. Dé ning cao hiéu qua xu
Iy nudce thai ciia cong doan plasma lanh thi can thyuc hién
mdt s6 nghién ciru tiép theo vé thoi gian luu nude hay dién
ap tao plasma.

Loi cam on: Nghién ciru nay duoc tai trg boi Du an Nang
cap Truong Dai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tur chinh phu Nhat Ban. Nhém tac gia xin tran
trong cam on.
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