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Toém tit:

Nghién ciiu da tién hanh khdo sdt hiéu qua xii ly COD trong nuéc thdi sdn xudt thuéc bdo vé thuc vit
(TBVTYV) trén mé hinh xdm thuc thity dong luc (HC) vdi cdc logi thiét bi tao xdm thyc khdc nhau gom tdm
duc16: 116, 3 16 va 5 16. Két qua cho thdy, hiéu qud xit Iy COD cao nhdt dat dvgc 6 tdm 16 s6 2 (316) véi pH
= 2,5; dp sudt dau vao 8 kg/cm’; dp sudt ddu ra 1 kg/cm? va thoi gian vin hanh 30 phiit. Tiép theo, cdc thi
nghiém duigc tién hanh trén mé hinh H,0, doc ldp, Fenton doc lap, HC doc lap, HC + H,0,, HC + Fenton
(HC+ Fe,+/H,0,). Két qud nghién ciiu cho thdy, hé HC két hgp Fenton cho hiéu sudt xit Iy cao nhdt, v6i
hiéu sudt xit ly BOD, COD dat 91%, tong N dat 63,2% va TBVTYV dat 83,8%. Cdc sé liéu thuc nghiém ciing
chi ra hiéu qud xii ly 15 logi TBVTYV goc clo trong nudc thdi dat 72 - 99%

T khoa: Xam thuc thiiy dong lc hoc (HC), nuidc thdi, TBVTV.
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Evaluation of wastewater treatment for pesticide production
using the electrokinetic-fenton process

Abstract:

This study was conducted to investigate the efficiency of COD treatment in wastewater due to the production
of pesticides on a hydrodynamic (HC) model of cavitation with different types of cavitation devices, including
hole plates: 1 hole, 3 holes, and 5 holes. The results showed that the highest COD removal efficiency was
achieved in hole plate No. 2 (03 holes) with pH = 2.5; inlet pressure 8 kg/cm’; outlet pressure = 1 kg/cm? and
operating time = 30 minutes. The independent H 0O, model, independent Fenton model and independent
HCmodel, HC + H,0, model, HC + Fenton model (HC+ Fe,+/H,0,) were tested. The results of the HC
system combined with Fenton gave the highest treatment efficiency, with BOD and COD removal efficiency
reaching 91%, total N reaching 63.2%, and plant protection reaching 83.8%. The study also presented that the
treatment efficiency of 15 types of chlorine-based pesticides in wastewater reached 72%-99%.

Keywords: Hydrodynamic cavitation (HC), wastewater, pesticides

JEL Classifications: Q51, Q52, Q53, Q57.

1. DPAT VAN DE

Hién nay, TBVTYV rit da dang va phong pht, dugc
sti dung trong ndéng nghiép, lam nghiép nhim muc
dich ngin ngtia, phong trit va tiéu diét cac doi tugng
gy hai cho cay tréng, néng lam san, giap diéu hoa, kich
thich sinh trudng cho céy tréng. Cac nha mdy san xuit
TBVTV chu yéu la san xuét thudc tri sau, trit co, tri
nidm bénh...[1]

béc trung cta nudc thai san xudt TBVTV la chia
nhiéu hgp chat hitu co mach vong kho phéan hay [1], néu
khong dugc xt ly triét d€ thi vé€ lau dai, lugng nudc thai
nay sé tich ty, xdm nhép vao ngudn nudc mat, ngdm vao
dat, gay 6 nhiém nghiém trong dén nguén ngudc ngam,
lam suy thodi hé sinh thai ty nhién va dnh huéng dén stic
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khoe ctia con ngudi. Do do, nhiéu phuong phap xti ly nuéc
thai TBVTV da dugc ap dung nhu xti Iy hoa ly két hgp sinh
hoc, héa hoc két hop sinh hoc...

Qua trinh xam thuc la m¢t trong nhiing qua trinh oxy
héa tién tién, c6 kha ning phén hiy cac hgp chét hiu co
bén trong nudc thai TBVTYV, dac biét mang lai hiéu qua cao
khi két hop véi cac chat 6xy héa nhu 0,, H,0,, Fenton [2,
3, 4, 5], tuy nhién, hién nay chua dugc nghién ctiu nhiéu
& Viét Nam. Do dd, nghién ctiu qué trinh xam thuc thay
dong luc hoc (HC) két hop véi H,O, hodc Fenton dé€ phan
hay TBVTV gbc clo hitu co 1a mét trong nhiing cong nghé
htia hen day tiém nang va hiu ich trong xti ly nudc thai
TBVTY, ciing nhu cac hgp chat hiiu co khé phan hy sinh
hoc, bén nhiét khac.



2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Déi tuigng nghién ciiu: Nudc thai TBVTV dugc ldy & bé
chiia nudc théi san xudt ctia Cong ty TNHH Tan Hung Viét
Nam, nudc thai chita du Iugng cac hgp chét clo hitu co ti qua
trinh vé sinh thiét bi san xudt TBVTYV, thudc diét con trung;

Cac hoéa chit st dung trong nghién ctiu gém NaOH
20%, H,50, 98%, H,0, 50%, FeSO,.7H,0 98%.

Phuong phdp phan tich mdu: Phan tich COD theo
SMEWW 5220B:2017; BOD theo TCVN 6001-1:2008, t6ng
Nito theo TCVN 6638:2000; téng photpho theo SMEWW
4500-P.B&D: 2017; Cl- theo SMEWW 4500-Cl-B: 2017;
cac hgp chat BVTV goc clo htiu co theo US EPA Method
3520C, US EPA Method 3630C, US EPA Method 8270D va
do pH theo TCVN 6492:2011.

Phuiong phdp nghién ctiu thuc nghiém

Qua trinh HC la qué trinh hinh thanh cic bot khi
trong dong chat 16ng, cic bot khi c6 thé lién két v6i nhau,
hodc bi phd v& phu thudc vao ap suit va van téc dong chay.

Thi nghiém dugc tién hanh véi 3 dang tdm 16, tAm 16 s6
1(116), tdim 16 56 2 (3 16) va tim 16 s6 3 (5 16); dudng kinh
16 2mm va do day tdm 16 10 mm véi céc thong s6 hoat dong
gdm ap sudt dau vao (P1) ti 2 + 10 kg/cm?, dp sudt dau ra
(P2) tti 1 + 3 kg/cm?, pH ti 2 + 8, thdi gian van hanh ti 15
- 60 phut. Bong thdi, sti dung phdn mém Design Expert 11,
thiét k€ quy hoach thuc nghiém dé t8i uu hoa qud trinh HC.

Trén co s6 s6 liéu t6i uu hoa thyc nghiém, tién hanh
céc thi nghiém & cic nong do H,0, va ty 1¢ Fe,/H,0, khac
nhau d€ thu dugc hiéu qua xu Iy cao nhét. Tl d6, so sanh
két qua xtt Iy du lugng TBVTV trong nudc thai bang mo
hinh HC két hgp H,0, hodc HC két hgp Fenton v6i mo
hinh xt ly doc 1ap (chi xti Iy H,O,; Fenton; HC).

M6 hinh thiét bi
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Hinh 1 - Mo hinh hé thong thi nghiém

Mo hinh thi nghiém gém c6 mot b€ chia thé tich 50 1
(c6 hé théng tudn hoan nudc lam mat d€ 6n dinh nhiét
d06), mot may bom ap cao c6 cong suét 1,5 kW; 3 van diéu
khién (V1, V2 va V3) va 2 ddng ho do ap sudt (P1 va P2) dé
kiém sodt tdc d6 dong chay va ap sudt chit 1ong. Dong hat
ctia mdy bom dugc két néi véi ddy bé cép liéu va chit long
khi ra khoi dau ddy mdy bom dugc phan thanh hai dong:
Dong chinh qua thiét bi xdm thyc Cavitation dang tdm 16
va dong phu (dudng bypass) d€ kiém soat dong chéy. Khi
nudc thai theo dong chinh qua tdm duc 16, van V3 mé, van
diéu khién V2 dugc dong lai d€ dam bao khong c6 dong
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chay phu. Van V1 dugc bé tri phuc vu cong tic thu mau
va xa nudc thai sau thi nghiém.Toan bo thi nghiém dugc
thiét lap nham giup tao thanh cac bot khi trong chit long
do su thay d6i ap sudt cta chét 1ong trong thoi gian ngan,
dudi ap luc cao, cac bot khi sé né tung va tao ra séng xung
kich cuc manh.

3. KET QUA VA THAO LUAN

3.1. Xdc dinh théng s6 vian hanh t6i vu ciia mé hinh HC

V6i ap sudt dau vao 5 kg/cm?, nhiét d6 dung dich 30 +
5°C, pH = 7,0 va thoi gian van hanh 60 phut cho thay, khi
tang s6 lugng 16, van t6c dong chay qua 16 gidm ti 79,6 m/s
(tdm 16 56 1); 25,6 m/s (tAm 16 s6 2) va 11,32 m/s (tAm 16 s6
3), nhung téng luu lugng dong chay qua tdm 16 ting, nén
hé s6 xam thuc ting véi k = 0,02 (tdm 16 s6 1); 0,29 (tdim
16 56 2); 1,47 (tdm 16 s6 3) va sau qud trinh xt ly du lugng
Cl-, COD trong nudc thai gidm. Tuy nhién, khi gia ting s&
lugng 16 cao (5 16), ap luc dong chay giam 86%, thoi gian
chu ky xti ly dai, nén hi¢u suit phan hiy COD, CI- giam
(Hinh 2). Do vay, hiéu qué phan hity COD, CI- cao nhét
trong thi nghiém tng véi tdm 16 s6 2. Diéu nay ciing phu
hgp vé6i nghién ctiu ctia P. Thanekar va P.Gogate (2018) vé
anh hudng cta van téc dong chay qua tdm 16 dén hiéu qua
qua trinh x4m thuc [13], dugc tinh todn nhu sau:

+ Van t6¢ dong chdy qua tim 16: v (m/s) v = o (m/s)

Trong d6: Q = luu lugng dong chay qua 16 (m?/s); Ao
= tiét dién 16 (m?) b p
+ Hé sé xam thuck: k=7 2 v
2
2 *p*V

Trong do: p, = ap sudt dong chay sau khi qua tim 16
(Pa); pv = dp sudt bay hoi ctia chit1ong (Pa); p = khéi lugng
riéng ctia chét 1ong (kg/m’); v = van téc dong chay tai vi tri
16 (m/s).

Céc khao sat thay d6i pH ti 2 dén 8 da dugc tién hanh
dé danh gia hiéu qua xut ly COD, Cl- cua hé HC. Cac két
qua nghién ctiu nhén dugc cho thay, pH cang thap thi hiéu
qua xti ly COD, Cl- cang cao va dat t6i uu 6 pH khoang 2
+ 3 (Hinh 3). Diéu nay cé thé giai thich la do trong moi
truong axit goc hydroxyl c6 kha nidng oxy héa manh hon.
Céc s6 liéu trong nghién ctiu nay ciing phut hgp véi nghién
ctiu ctia Ravi. K. Joshi, P. R. Gogate (2012) vé sy phan hay
dichlorvos dat hiéu qué cao & pH thap [6].

[LLE Lt

Hindr 3: Anh burciveg 56 14 trdm st 1 e Trifnd
aridt xie i COD OF

P T ey rp—
oon, OF
Thay d6i thoi gian phan ting, két qua cho thdy, thoi gian
van hanh cang dai kha ning phan hay COD, TBVTV g6c
Clo cang cao. Dac biét, trong 30 phut dau, toc do phan ting
phan hay kha nhanh va dat hiéu qua t6i uu ti 30 - 45 phut,
sau do toc do phan tng gidm din va ting khéng dang ké.
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Tt cac khao sat bén trén, thong s6 van hanh t6i uu ctia
mo hinh HC dugc xdc dinh nhu sau: Tsm 16 s6 2 (-3 16), pH
trong khoang 2 - 3, P1 = 8kg/cm?, thai gian tii 30 + 60 pht;

Su phit hgp ciia m6 hinh thuc nghiém

Nghién ctiu nay st dung phan mém Design Expert 11,
quy hoach thuc nghiém véi 17 thi nghiém dé khao sit anh
hudng ctia thong s6 pH tli 2 + 4, ap sudt P1 ti 2 - 8 kg/cm?,
thoi gian tu 15 - 45 phat nhiam t6i wu héa moé hinh HC véi
2 bién COD, CI.. Su pht hgp va c¢6 y nghia cia mé hinh
thuc nghiém dugc danh gia qua phan tich ANOVA va chi
s0 tuong quan R2 ctia phuong trinh hdi quy tuyén tinh.

Két qua phan tich ANOVA tai Bang 1 cho thdy, su
tuong thich ctia mo hinh véi thuc nghiém qua gia tri F =
69,52; d6 tin céy trén 99% (p < 0,0001); hé s6 R2 = 0,9889
trong phuong trinh hoi quy tuyén tinh Y1COD = 60,42-
9,73A +15,5B +12,76C - 8,74AB - 8AC + 8,59BC - 11,42A2
-11,38B2 - 11,16C2;

Két qua phan tich ANOVA tai Bang 2 cho théy, su tuong
thich ctia m6 hinh véi thyc nghiém qua gia tri F = 58,95;
do tin cay trén 99% (p < 0,0001); hé s6 R2 = 0,987 trong
phuong trinh hoi quy tuyén tinh Y2Cl" = 62,22 - 16,63A
+ 16B + 13,39C - 10,21AB - 8,75AC + 8,96BC - 16,95A2
-11,56B2 - 9,87C2;

Bang 1: Két qua phan tich ANOVA vé hiéu suit xi ly
COD trong nudc thai TBVTV

Tihng binh | b Trung bink
PR, phuong W:“ bink phoumg| Gid tri F | Gid tri p
(Sum af {dn) [Mean i_l--ullt: (p-value)
| Squares) Square) | |
| M binh (Model) | 743427 | 8 B3],59 69,52 | <0,000] | Tinciy
| A-X1{pH} e | 71793 | 6504 | <0,0001
B XHP) o | 1 192200 | 16068
[ CX3 (fhin gian) 133033 | 1 133933 e |
IAB AT | 1 324,17 21l
| AC #6 | 1 256,00 1.4
| BC TN 79 | 2613 | 00014 |
LAY 52037 | 1 52037 400
LB J 20139 | 1L | 40139 1 3336 | 00007
c 0338 | 1 503,33 42,08 (D
.E.I:'!'.!."_'!{H.ﬁi""' 83.73 2 11.56 e
Mﬁn i thich = | Khia
lo m"ﬂ;’f’;‘f 7106 | 5 14.21 224 | 03364 "n_ﬂ}f_

Bang 2: Két qua phén tich ANOVA vé hiéu suat xi ly
Cl- trong nudc thai TBVTV

Thg binh | g

Somrce p;mll. l:‘:n ;::.pftn-uu::g |G¢l-:lri F; GI::;:p

Etiq:::q {df) [(Mean Squn:w"‘ lr)i[p- )

| M hink (MedeD) | 1037143 ] 9 | 11413 | 5855 |<0,0001] Tunchy
A-K1ipH) 227454 1 22745 | 11749 | =0,0001
[B-X2(Py | 048 ! 2048 | 10579 | <0,0001
C-X3 (thit gran) I-'I'l‘3 62 1 I-ﬂ*ﬁ ?ﬁ.l"' | < 00001
AB_ T &2 171 a21 384 | 000
AC 130628 |1 | 30625 | 1882 | 00083 |
BC 050 | 1 340,69 176 | 00041
Al YT S0 T 0 0 T T
B! a0 4143 AL | 00024
c? 3933 | 1 3933 20,32 (L0028
Philn dir (Resadualy] 13551 | 7 1936 | |
Khang nwong thich Khéng
(Lack of Fit} | i | 3 A7 | Ak | D833 tin ey

Ngoai ra, moéi tuong quan gitia hiéu suit xi ly COD,
Cl- v6i cac yéu t6 pH, ap sudt, thai gian con dugc thé hién
qua céc biéu d6 bé mit dép ting tai Hinh 6 va Hinh 7; hiéu
sudt phan huy COD, CI- dat t6i da khi pH= 2+3, P1= 6+8
kg/cm?, thoi gian van hanh 30 phut.
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g

A Hinh 7: Biéu d6 bé mdat 3D cho qud trmh xuly Ck

T6i wu hoa hiéu suit phan huay COD, Cl- tif qua trinh
thuc nghiém

Qua trinh phén htty COD, CI- dat hiéu sut t6i uu &
diéu kién van hanh nhu sau: pH= 2,5; 4p sudt P1= 8kg/cm?,
thoi gian 30 phut.

3.2. Xdc dinh nong dé H,0, toi uu cho xii ly nuidc thdi
TBVTYV két hgp HC

Thuc hién thi nghiém véi cac nong do6 H,O, khéc
nhau; stt dung tdm 16 s6 2, P1 = 8,0 kg/cm?, P2 = 1 kg/cm?,
thoi gian 30 phut. Két qua cho thdy, khi ting nong do H,O,
ham lugng COD, CI trong nudc théi gidm, hiéu qua xt ly
tang phu hgp véi phuong trinh phan ting (7) va (8) khi ¢

O, sé la ngudn phét sinh thém goc hydroxyl:

H,0, + *OH - H,0 + HO," (7);

HO,; +H,0,>HO"+ H,0 + O, (8)

Tuy nhién, khi nong d6 H,O, vuot qua gid tri t6i uu
(trén 100mg/1) thi mic d6 phan huy ting khong dang ké (<
10%); khi d6, goc *OH sé phan ting véi cac goc tu do dugc
tao ra ti qud trinh cat mach phéan td hiiu cg do sy hinh
thanh va phan huay HO, [8, 10, 11], theo phuong trinh
phan ing sau:

(10)H202 +°OH - H,0 + HO(9); 2 HO, - H,0, + O,

Anh huémg coa néng &6 Hy;Op 38n hidu qua xir iy COD, CI

Reling db (=g

ll_l_Ll_

MT b whs 25 mah 50 gl LS 150 s B0 )

A Hinh 8: Hiéu qud xit ly COD, CI trong mé hinh HC
két hop H,0,




3.3. Xdc dinh ty I¢ Fe,'/H,0, (Fenton) toi uu cho xii ly

nuéc thdi TBVTYV két hgp HC
Thyc hién thi nghiém v6i nong do Fe,* 1an luot la

20, 25, 50, 100, 150mg/l, c& dinh néng d6 H,0, 100mg/l;
tdm 16 s6 2, P1 = 8 kg/cm?, P2 = 1,5 kg/cm? va thdi gian
30 phut. Két qua cho thay, khi ting ty 1¢ Fe,*/H,O, thi kha
néng phan hiy COD, Cl trong nudc thai gia ting la do
ting liéu lugng Fe,*. Nghién ctu ctia PN. Patil et.al. [12]
cting cho thdy, qua trinh HC két hgp Fenton (HC+ Fe "/
H,0,) mang hi¢u qud hon do sy tdi tao ctia Fe,* lam gia
tang sy hinh thanh géc *OH phuc vu qua trinh oxy héa chat
6 nhiém theo phuong trinh phan tng (11), (12), (13).

Fe,* + HO, - Fe,* + "OH + OH" (11);

Fe,* + H,O,» Fe,' + HO + H* (12);

HO, +Fe," > Fe," + H" + O, (13)

Tuy nhién, d€ nudc thdi dip tng yéu ciu theo
QCVN40:2011/BTNMT, c6t B déi véi COD, ti 1é Fe,*/H,0,
=1,5:1 la cin thiét.

Anh huémg cia tf 1§ Fe™/H,0, trong hié Fenton dén hifu qua
xur by COD, CF
000 LB
F il
1450 3k
s 1100 =
£ 1800
2 1500
¥ oo
= L 0K v
00 et
00 L5t
o I I LI = -
HT i i 20y 100 25100 50100 EO0y 100 150/ 100
H§ Fantos [Fal+HIOZ |

A Hinh 9: Anh hudng cia Fenton (ty I¢ Fe,"/H,0,) dén
hiéu qua phan hity COD, CI trong mo hinh HC két hgp
Fenton

3.4. Ddnh gid hiéu qua xit ly cdc chdt 6 nhiém trong
nudc thdi TBVTV

Céc thi nghiém xti Iy nuéc thai TBVTV biang mo hinh
H,0, doc lap, Fenton doc lap, HC doc lap, HC + H,O,,
HC + Fenton da dugc thuc hién d€ danh gia hiéu qua xut
ly céc chat 6 nhiém trong nudc thai. Két qua thi nghiém
cho thdy, mé hinh HC d¢c l4p cho hiéu qua xt ly COD,
BOD dat 63%, tong N dat 42%, TBVTV dat 65%; khi st
dung HC két hgp H,0,, hiéu suét xt ly gia ting v6i BOD
dat 71,1%, COD dat 65,9%, téng N dat 52,6%, TBVTV dat
77,6%; hé HC két hgp Fenton cho hiéu suit xti Iy cao nhit,
v6i hiéu suét xi Iy BOD, COD dat 91%, téng N dat 63,2%
va TBVTV dat 83,8% (Hinh 10). Diéu nay ciing phu hgp
v6i cac nghién ctiu ctia Sunita Raut-Jadhav va cic cdng su
vé khé nang phan hay thudc tru sdu va nudc thai san xuat
thudc tri siu bang cong nghé HC két hop véi cac tdc nhan
ting cuong nhu H,O,, Fenton, véi hi¢u sudt xtt ly COD khi
st dung HC két hgp H,O, tang gdp 5 ldn so v6i HC doc lap;
hiéu sudt xtt ly methomyl khi st dung HC két hgp H,O,,
Fenton lan lugt 1a 5,8% va 13,4% [4, 5]; nghién ctu cta
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Ravi. K. Joshi vé kha néng phan hty Dichlorvos dat 91,5%
khi stt dung HC két hgp Fenton véi ty 1¢ FeSO,: H,O, = 3:1
so v6i HC doc lap [6]

il Habu sust xir 1 cd chit  nhiém trong nuer thai TBVTV (%]

=
A Hinh 10: Hiéu qud xit Iy cdc chdt 6 nhiém trong

nudc thdi TBVTYV ing véi cdc mo hinh thi nghiém
khéc nhau

g mall wr iy (9

Nghién ctiu kha nidng phan huy ctia 15 hgp chét hitu co
goc clo trong TBVTV theo cac quy trinh xti Iy khac nhau
(Hinh 11). M6 hinh HC doc 1ap dat hiéu qua xu ly tu 56
+ 87%; mo hinh HC két hgp H,O, dat 71 - 92% , m6 hinh
HC két hgp Fenton dat hiéu qua xi ly tit 72 - 99%, trong
d6, a-BHC, B-BHC, Aldrin, Heptachlor epoxide, trans-
chlordan, Dieldrin, Endrin, 4,4-DDD, Endosulfan sulfat
dugc xt ly trén 80%; Lindan, delta-BHC, Heptachlor, cis-
chlordan, 4,4'-DDE, Endrin aldehyde dugc xt ly trén 72%.

iU st w2 Iy cile hop chilt B oo gBc cho 1rong nardeg Thal TRVTY (%)

A Hinh 11: Hiéu qud xi Iy cdc hgp chdt hiiu cd goc clo
trong nudc thdi TBVTV
4. KET LUAN

Cong nghé xam thuc thuy dong luc hoc (HC) dong vai
tro quan trong trong xu ly thuéc BVTYV, qua trinh HC két
hop Fenton (HC két hop Fe,"”/H,0,) la ky thuat tién tién
va mang lai hiéu qua cao trong viéc phan huy cac hgp chét
hitu co goc clo so véi cac ky thuat khac. Khi st dung mé
hinh HC ddc lap, hiéu qua xtt ly COD, BOD dat 63%, Nito
dat 42% va TBVTV dat 65%. Két hgp mo hinh HC véi
H,0, hodc Fenton cho hié¢u suit xt Iy BOD tang 1,1 + 1,4
lan; COD tang 1,05 + 1,44 lan; tong Nito ting 1,3 + 1,5 l4n
va TBVTV tang 1,2 + 1,3lan.

Déivei TBVTV goc clo hitu co, nghién ctiu da stt dung
mo hinh HC doc lap dé danh gid kha nang phan huy cua 15
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hgp chat goc clo vé6i hiéu qua xti ly dat 56% - 87%; khi két
hgp HC véi Fenton thi hiéu qua xt ly tang ro rét va dat hiéu
sudt xt ly ti 72% - 99%.

Nhu vay, cong nghé xam thuc thuy dong luc cé kha
ning dong vai tro xu ly cac chat hitu co doc hai, khé phan
hay sinh hoc, hé trg (tién xti Iy) cho cic qua trinh sinh hoc
trong xt ly nudc thaim
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Hinh 1. So do dé xudt cong nghé tdi ché pin mdt troi

4.KET LUAN

Thanh phan chinh ctia tim PV thai bao gom thuy tinh
(61 - 63%); hgp kim nhéom (11 -13%); hop néi, day dan
dién (10 - 13%); EVA (6 - 8%), nhua nén (x4p xi 3%) va té
bao quang dién (3 - 4%). Thanh phén cic thong s6 nguy
hai theo QCVN 07:2009/BTNMT nho hon cic nguéng
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cho phép nhiéu lan. PV thai dugc coi la chat thai ran thong
thudng c6 kha nang tai ché thu hoi vét liéu co gia tri. ba dé
xudt cong nghé tai ché tdm PV thai c6 tinh kha thi va kha
néang thu hoi dugc vat liéu c6 thé tdi ché, tai st dung theo
md hinh kinh t€ tuin hoan, dép tng yéu cu xt ly lugng
tdm PV thai phat sinh ngay cang gia ting.

LOI CAM ON

Nhém tdc gid xin chan thanh cdm on B TN&MT da hé
trg tai chinh cho nghién citu trong khuén kho dé tai: “Nghién
ctiu dé xudt gidi phdp qudn ly, xii Iy pin ndng ligng mdt troi
thdi” ma s6: TNMT.2021.05.01.
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