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TOMTAT 

Nghien cmi nay nham tach ton du hoa chitt bao ve thuc vat (BVTV) trong cac bao. goi sau qua trinli sir 
dung bang cac dung moi va chat tiy nra, sau do xu ly bing cong nghe quang fenton a quy nio phong tin 
nghiem. Qua trinh tach ton du BVTV duoc thuc hien doi vm nhom thuoc trir nam. benh. sau hai va co dai 
bang cac dung moi NaHCO ,̂ CH^COOH va chat tay rira. Ket qua nghien ciiu cho th;iy kha n^ng lach hoa 
chat BVTV tir vo bao bi bang dung dich NaHCO, \% dai hieu qua cao voi ham luong COD thu hoi duoc 
khoang 300 mg/l va dat gia tri bao hoa sau 15 phut tiep xiic. Hieu qua thu hoi hoa chal BVTV sap xep theo 
ihu tu NaHCOi > CHiCOOH > dung dich tay rua. Che do dao trgn hoan toan nha boni tuan hoan va sue khi 
lam tang kha nang thu hdi hoa chat B\T\' trong bao bi. Qua trinh quang fenton dat hî -u qua cao kin ap 
dung xir ly hoa chat BVTV sau khi thu hOi. Khi tang ty le Fê VH.O^ tir 1:5 den 1:15 liif̂ u qua tang len t(r 
khoang 64% den 92% ddi vcri chat huu cakho phan hiiy sinh hoc. Nghien cuu dua ra duoc quy (rinh thu hoi 
va xir !y ton luu hoa chat BVTV tu vo bao bi sau sir dung bang bien phap quang fenlon nham muc tieu giaiii 
tac dong tieu cue den moi tmong va he sinh thai. 
Tir khda: Bao bi thude bdo ve tbi/c vat, quang fenton, xtr ly hoa chat bao vc thuc vat. 

1. GNI THP 
San xuSt nong nghiep cr nuoc ta hien nay gin 

lien voi viec sii dung hoa chait hao ve thuc vat 
(BVTV) de phong ch6ng dich hai, dam bao nang suat 
niiia mang. Hani lupng ton du trong vo bao bi khac 
nhau tiiy Ihuoc vao dac tinh hoa hoc cua loai thuoc. 
trang tiiai (dich long hay nhu tuong) va loai liinh bao 
goi (dang chai hay dang tiii nhira). Luong t6n du nay 
cung la mgt ngu6n gay 6 nhi^m neu khong duoc thu 
gom va xu Iy. 

Thong thudng lugng bao bi chiem khoang 10-
14.5% tong s6 thuoc tieu thu. Chi tinh rieng Itrgng 
phan bon hoa hpc sii dung binh quan hr 80 kg den 90 
kg/ha, rieng cho liia tix 150 kg dein 180 kg/ha, da 
lam phat smh dang k^ khdi luong bao bi, tiii dung. 
Binh quan tdng lugng phan bon vo ca cac loai sir 
dting la vao khoang 2,4 trieu tan/nam, mdi nam thai 
ra mdi trudng khoang 240 tan rac thai rSn nguy hai la 
bao bi. vd hop thuoc cac loai (So-Tai nguyen va Mdi 
truong Nghe An, 2016). Patarasuiwong va cpng su 
(2012) da chi ra ring trong cac chai chua hoa chat 
BVT\' sau sir dtmg vin con chtia mpt luong hoa chat 
dang k^ nhu dicofol. chlorpyrifos, cypermethrin. 2,4-
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D va abanieclin I4n lupt dao ddng trong khoang 0,53 
- 20,38; 1,56 - 31,38; 0,04 - 11,02; 109,23 - 2.236,32 
va 1.06 - 53,76 mg/l sau khi ngam nia chai hoa chat 
BVIV sau sii dung trong dung moi nude 
(Patarasmwong etai, 2012). 

Cd nhieu phuong phap xu ly hda chat BVTV 
khac nhau nhung qua trinh quang Fenton duoc thuc 
hien dua tren ca sd sir ket hop ciia HvÔ  voi ciua trinh 
hire xa tia UV voi cac ion Fe^'/Fe''" se hinh thanh nen 
cac gdc hydroxyl tu do *0H (Ruppeit et al, 1993); 
(Yunhi Sun etai, 1993) da dugc chiing minh co hieu 
qua cao. Phan ting Fenton thudng iam lich luy Fê * 
trong he thong xir ly va phan ung se klidng duoc hep 
diin khi toan bp ion Fe-' da bi phan ung het va 
chuyen hda thanh Fe^. Tuy nhien, Irong phan ung 
quang fenton thi Fe'" se duac tai sinh nho qua trinh 
quang hda va chudi phan ling lai dutjc tiep luc khi c6 
qua trinh chuy&n hda tu Fe^* thanh Fe'- (Fausl etai 
1990). Nhieu nghien cuu da chi ra rang su ket hao 
giua phan ling fenton vdi cac hire xa d giai budc sdng 
nhin thay va cue tim d4u cho hieu qua xii ly chat ' 
nhi^m dang hthi ca tot han (Kim et al igqav 
(Bautitz etai, 2007). Ddi vdi cac phan ixng fenton th' 
toan bg chsit huu ca deu dugc xir ly sau khoanp ' • 
phiit, trong khi do, he thdng TiOz/UV phaj m ĵ ^^ 
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gan 2 gid mdi phan hiiy dupc 95% luong TOC ban 
6i\i giiip nang cao hieu qua xu Iy dong thdi giam chi 
phi xii Iy (Bauer et al., 1997). He phan ung 
Fe^/H:.0:./UV cd the gnip phan huy, chuyen hda 
khoang 40% hydro caebon mach vong va carboxyte 
2,4-D thanh CO ,̂ chii yeu la do cac phan ung cua gdc 
hydroxyl (*0H). He Fenton tao ra goc *0H hoat 
dpng dtrgc bo sung bang cac phan ling quang hoa bd 
sung gdc *0H true tiep va/hoac cung cip tai chd 
Fê * cho phan ting. Khoang 60% hiru ca phan hiiy 
chuyen hda bdi qua trinh quang phan, gdc *0H 
khong cd vai trd quan trong trong giai doan nay 
(Yunfu Sun et al, 1993). Trong nghien cim xir ly 
ethyleneglycol, tdc dd suy giam ndng do ciia 
ethyleneglycol trong he thdng quang fenton la 
1,0+0,40/gid Idii ndng dp ethyleneglycol ban dau la 
1.000 nig/1. Ethyleneglycol duoc chuyen hda thanh 
acid formic. He thdng xtr ly bi lie che bdi su cd mat 
ciia sulfate va dung dich dem phdt phat. Gia tri pH tdi 
uu cho qua trinh phan ting diin ra la 3. Hieu qua qua 
trinh xii ly giam dang ke klii giam pH xudng dudi 2,8 
va cao hon 3,2 (McGinnis et al, 2000). Nghien cihi 
nay ap dung phan ung quang Fenton Fe^'fK>0-,fUV 
de xti ly ldn du hda chat BVTV d^ong vd bao bi sau sti 
dung. Day la nghien cuu mdi nham giai quyet van de 
xir ly tdn luu, dam bao moi trudng sinh tliai, bao ve 
mdi Uordng. 

2 . VAT UEU VA PHUDNG PHAP NGHIBV CUU 

2.1. vat H^u nghi&n ciiu 
Bao gdi hda chat BVTV sau sti dung dugc thu 

gom tir ddng mdng thugc xa Duong Xa, huyen Gia 
Lam, thanh phd Ha Npi (phuc vu san xuat rau, lua). 
Bao bi sau khi tliu gom dupc cat ddng nhat kich 
thude 4 cm va bao quan ti"ong liii nilon toi mau de 
phuc VII cho qua ti'inh tach ton du. 

2.2. Phuang phap nghien cuu 
2.2.1. Till nghiem danh gid kha nang tach ton 

luu hda chat B VTV tif bao bi 
Vat heu nghien cuu: sii dung 3 dung dich khac 

nhau de thu hoi hda chat BVTV hi vd bao bi: dung 
dich NaHCO:, (1%; 2% va 5%); dung dich tay nia 
(0,05%, 0,15% va 0,25%); dung dich CH.COOH (0,5%; 
1% va 2%) vdi ddi chimg la nude cat (pH - 7). Dung 
dich su dung yeu cia san cd, khdng cd tinh doc va 
chi pl-ii tliap Oamhom etai., 2008). 

Cdng thiic thi nghiem: 3 dung moi x 3 nong do ^• 
ddi chiing = 10 cdng thiic. mdi cdng thirc lap lai 3 lan. 

Dung tich md hinh thi nghiem la 2 ht, khoi lugng 
vd bao bi trong mdi thi nghiem la 100 g. Tat ca cac 

thi nghiem deu dupc sue khi (60 lit/phtit) va bam 
tuan hoan dung dich (25 lit/phtit) nham muc dich 
dao trdn tang hieu qua thu hdi hoa chat BVTV. Thi 
nghiem dupc lay mau dinh ky 15. 30, 45 va 60 phiit. 
Hieu qua qua trinh thu hoi hda chat BVT\̂  duac 
danh gia thdng qua nhu cau oxy hda hgc (COD) thu 
duoc trong dung dich theo thdi gian. 

2.2.2. Tin ngliiem danh gid bieu qua xu Iy bdng 
phuong phap quang Eenton 

Vat Ueu nghien cuu: sir dung FeSO,i va H^O^ va 
cac hoa chal tinh khi^t dieu chinh pH. 

Cdng tliuc thi nghiem: cac phan ting quang 
fenton dugc duy tri vdi cac ty le dung dich FeSOi: 
H.O. Mn luot la 1:5 (50 ml FeSO, 0,01 IVI: 250 ml 
H^Oj 30%); 1:10 (50 ml FeSO,, 0,01 M: 500 ml H.O., 
30%) va 1:15 (50 ml FeSO^ 0,01 !V1: 750 ml H,(), 30%). 

Qua trinh quang fenton dugc thuc hien trong 
dieu kien nhiet dp phdng, pH=3, X,= 254 nm d^ tdi uu 
hda kha nang tao gdc *0H (McGinms et al., 2000; 
Doan Song Quang et al, 2015). He phan img bao 
gdm mdt binh tudn hoan (5) cd dung tich 5 lit chira 
nude thai tir bao bi thuoc BVTV, dng cap hda chat (7) 
cap dung dich FeSO^ va H^O;,. Nhiet dp va pH dupc 
kiem soat trong qua trinh phan iing d miic 25°C va 
pH = 3. Dung dich thi nghiem tir binh chiia (2) dupc 
cap vao he thdng bang bom cap (3) va qua bg Igc sa 
hd (4). Bam tuan hoan 25 1/phut dat chim trong binh 
(5) bam nude tudn hoan qua binh UV (6) va khuay 
trdn dung dieh. Budng phan iing (6) cd chiia den UV 
chi^u sang, cdng suat 14 W, budc sdng 254 nm 
(McGinnis et al, 2000), nam trong dng phan ting 
(Hinh 1), Hieu qua qua trinh xu ly duoc danh gia 
bang phuong phap sdc ky xac dinh tdn lim hda chat 
BVTV trong dung dich sau qua trinh oxy hda. 

Hinh 1. Md hinh nghien eim xii ly hda chat BVTV 

bang phuong phap quang fenton 

2.2.3. Phuong phdp phdn tfch va danh gia ket 

qua thi nghiem 
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P h u o n g phap phan tich C O D : P h u o n g phap 

c h u a n do voi hoa cha t oxy h o a la KjCr>07. 

Phirong phap sac k y khi : Dua h-en cac n h o m 

hoat cha t duoc thu hoi , d e n h a n h d inh danh va dinh 

luong mpt so hoa t cha t ciia BVTX^ tn roc va sau q u a 

t r inh q u a n g fenton b a n g p h u o n g phap sdc ky khi 

khdi pho (GC-MS 2014 Sh imadzu) . 

Hieu qua x u ly duoc d a n h gia t hong qua hieu 

sua t (%) va n 6 n g do hoa cha t sau xu ly. 

3. KET QUA IKHEV CUU VA THAO LUAN 

3.1. Hieu qua thu h6i hoa ch^t bao v$ thuc vat hi 
baobi 

Thu hii tai canh dong sau dot phun thuoc vu 
xuan nam 2019 thu duoc 100% dSu la nil PE. * '="'" 
nhua HDPE (phan chai nhua va thuy tinh * '•"(^ 
thu gom hiet 60 voi khoang 16 loai Auiic 1™ saij. 
benh khac nhau tliugc ve 9 nhom ho?l chai Bv 1 
(Bang 1), 4 nhom hoa chat tril nam benh trSn rau, 
mau. 3 nhom hoa chat hu sau tren lua. mau. 2 nhom 
tliudc phong/tir co ffen lua. Tnm.i.' do chii ySu la 
nhom carbamate, cac nhom con lai nhu carbaryl, 
alanine, sunphit, thuSc BVTV co nguiin goc sinh hoc 
va gdc kim loai chiem ly \i nho. Nhin chung da sd la 
chat dpc loai III va IV, co kha nang phan hiiy trong 
di^u kien txr nhien va hi phan hiiy nhanh trong dieu 
kien nhan lao cd xiic lac. 

STT 
1 
2 
3 
4 
5 
6 
7 

8 
9 

Bang 1. Danh muc cdc hoat chat thude bao v^ thuc v ît trong ban hi thn hAi dirge 
Hoat chat 
Mancozed 
Cymoxanil 
Metalaxyl 

Copper oxychlonde 
Cartap 
Zineb 

Emamectm benzoate 
Pyrazosulfuron ethyl 

Qumelorac 

Dieh hai 
Nam 
Nam 
Nam 
Nam 

Cdn trimg 
Cdn hiing 
Cdn trimg 

Cd 
Cd 

Trang thai tdn tai 
Bdt hda nude 
Bdt hda nude 

Dung dich 
Bdt hda nude 
Bdt hda nude 
Bdt hda nude 

Nhu ddu 
Bdt hoa nude 
Bdt hoa nude 

Nhdm 
Dithiocarbaniate 

Carharyl 
Alanine 

Gdc ddng 
Carbamate 

Dilhiocarbamale 

Sinh hoc 
Sulfonylurea 

Quinoline carboxyiic acid 

Qua h'uih thu hdi hda chat BVTV trong bao bi 
tliudc dugc thi nghiem thdng qua chuyen pha hda 
chat vao 3 loai dung nidi: NaHCO;; (cd tinh kiem), 
dung mdi tay rua trung tinh va dung mdi CH:iCOOH 

(ed tinh axit). Ket qua nghien ciiu su dung cac dung 
mdi de thu hoi hda chat ton luu trong bao goi thude 
BVTV dupc trinh bay trong bang 2. 

TT 

CTl 

cn 

CT3 

Bang 2. Kha nSng thu hoi hda chat BVTV tir bao bi b ^ g dung mdi 

Dung dich 

D6l chiing 

NaHCO J1% 

NaHCO, 2% 

NaHCO, 5% 

Ddi chiing 

CH,COOH 0,5% 

CH,COOH 1% 

CH,COOH 2% 

Ddi chiing 

Tav nia 0,05% 

Tav nia 0.15% 

Tav nia 0.25% 

pH 

7,5 

8,09 

8,92 

9,75 

7,5 

3,95 

3,73 

3.34 

7.52 

7.21 

7,07 

6,82 

COD sau nia (mg/l) 

15 phut 1 30 phut 

166.67-1 .89 1 216.00+3,27 

293.3.1 ±1.89 1 312.00+3.27 

49.33+1.89 

86.67+1.89 

185,33+1.89 

160,00+3.27 

118.67+1.89 

78,67+1.89 

221,33+3.37 

274.67 +3.37 

557.33 +7.54 

108.00 ±0 

108.00 ±3.27 

254,67 ±3.77 

313,33 ±3,77 

230.67 ±3,77 

137.33 ±3.77 

325,33 ±3.77 

437.33 ±7,54 

1.098.67 ±7.54 

306.67+7.54 : 629.33 ±3.77 

45 phiit 

274,67 ±4,99 

318,67 ±1,89 

142,67 ±1.89 

134.67 ±4,99 

320.00 +3.27 

444.00 ±3.27 

324.00 ±6.53 

200.00 +5.66 

418.67 ±7,54 

482.67 ±9.98 

1.168.00 ±6.53 

60 phiit 

308.00 ±5,66 

320.00+3,27 

170.67+1,89 

157,33+499 

369.33 ±1 89 

490,67+4 99 

-•'60.00 ±8 64 

ZsiitfSr] 
453.33 +9 43 

49S.67+9 43 

r^SjTS^K^ 
698-67 ±7.54 " " ^ £ ^ 7 ^ ^ ^ 

Ket qua cho thay cd su khac biet dang ke ve ddi chung nhung hieu qua thu hoi d tat ca c 
cong 

hieu qua thu hdi giira cac cdng thiic thi nghiem vdi * u c ddu tang len theo thai gian. Sau 15 phut ngp 
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xiic, hda chat BVTV bi day kha nhanh ra khdi bao hi 
sau dd cham lai a eae thdi diem lay miu tie-p theo khi 
sit dung dung mdi la nude. 

Hinh 2. Ndng dO COD tich liiy trong dung dich sau 
cac lan rua 

Tuong tu xu the vdi ddi chiing, dung dich 
NaHCO:j 1% cho gia h"i tdi im khi ndng dd COD la 
293,33 mg/l khi so sanh vdi ndng dp COD ban ddu 
(cua nude may) la 16 mg/l. O cac khoang thdi gian 
ti^p theo, ndng dd COD trong dung dich hau nhu 
tang len khdng dang ke. Qua trinh thu hdi dn dinh 
trong khoang 320 mg/h Tuy nhien, khi ndng dp 
NaHCO;, tang len, hieu qua thu hdi chat him ca giam 
dang k^ tham ehi thap hon so vdi miu ddi chiing 
(Hinh 2). 

« HD CHgCOOH • B% g 

- * - ' _ _ V 

8 . - ' ' ^ ' " ' 

vay, voi dung dich sii dung la Nnl ICO. va 
CH3COOH, khi ndng do ciia dung dich tang ldn, kha 
nang nia hda chat BVTV giam xudng. 

Ngupc lai, khi sii dung chat tay nia, nong dp 
dung mdi t>' le thuan vdi hieu qua nia. Ndng dp hda 
chait theo Ihdi gian tang nhanh han d eae edng thiic 
cd ndng dd chat tay nia cao, tat ca cac edng thiic thi 
nghiem sii dung dung mdi deu ed gia tri cao han so 
vdi ddi chiing. Gia tri COD dat khoang tren 500 mg/l 
khi ndng dp chat tay nia hen 0,15% sau 15 phiit, dat 
gia tri cao tren 1.000 mg/l sau 30 phut d cac cdng 
thirc nay sau dd tang cham (Hmh 4). 

Hinh 3. Ndng dO COD tich luy trong dung dich sau 
c^c lan nia 

Trong khi dd, khi sir dung CH3COOH lam dung 
mdi chuyen pha hda chat BVTV, nong do hda chat 
lang len trong dung dieh theo thdi gian the hien 
thdng qua gia tri COD, a cac cdng thirc 1-2% ciia 
CH3COOH gia tn COD tang len trong dung mdi 
khdng cao han so vdi doi ehiing. Chi cd CH^COOH 
0,.5% giup tang gia tri COD len 313 mg/l bat dau eao 
hon ddi chiing sau 30 phiit. O ca 3 cdng thirc thi 
nghiem, hieu qua rua hda chat chua thay cd xu 
hudng tang cham Iai theo thdi gian trong khoang 
thoi gian dudi 60 phut da nghien ctiu (Hinh 3). Nhu 

Hinh 4. Nong do COD tich Ifly trong dung dich sau 
cac ldn rua, mg/l 

Mdi quan he giiia ndng do va dung mdi xir ly cd 
the la do anh hudng eua pH trong dung dich. Cti the, 
dung dich NaHCOj cd tinh kiem, khi nong dp tang 
lan lupt la 1%, 2% va 5% thi gia tri pH tang tuang ting 
ia 8,09: 8,92 va 9,75; dung dich CH-,COOH cd pH 
tuang ting vdi 3 ndng dp thi nghiem la 3,95; 3,73 va 
3,34; dung mdi tay rira cd pH trung tinh. Hmh 5 the 
hien mdi quan he giiia ndng dp hda chat thu hdi vdi 
pH dung mdi cho thay khoang pH thieh hpp de nia 
hda chat BVTV nam trong khoang tmng tinh. 

Hinh 5. TiKmg quan giua luong hda ch^t giai phdng 
v^ pH dtmg mdi 

Nhu vay, dung mdi NaHCO-i 1% cho hieu qua thu 
hdi tdt nhat sau thdi gian nia la 15 phiit; dung mdi 

chat tay nia 0,15% cho hieu qua thu hdi hda chat 
BVTV tdt nhat sau thdi gian nia la 30 phiit; dung mdi 
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axit acetic (CH3COOH) 0,5% cho hieu qua thu hdi tdt 
nhat sau thai gian nia la 45 phiiL Theo do, thu tu 
hieu qua thu hdi (kha nang triet de, thdi gian thu 
hdi) diroc sap xep theo thii tu giam dan; NaHCOj > 
Dung mdi tay nia > CH3COOH. 

3.2. Hi&u qua xir ly ton luu hda chat bao v& ttnic 
vat 

Dung dich sau qua trinh thu hdi hda chat BVTV 
tir cac vd bao bi duoc xii ly bang bien phap quang 
fenton. Yeu td quan trong nhat anh hudng d^n hieu 
qua xu ly quang fenton khi cudng dp anh sang va 
ndng do ban dau khdng ddi la ty le va ndng dp ciia 
hai hda chat ban dau la Fe-VHaOa. Ndng dp hda chat 
BVTV trong dung dieh giam manh d tat ca cac cdng 
thiic thi nghiem sau 1 gid ti&p xiic, cd su khac biet 
dang ke giiia cdng thiie cd ty le 1:5 (gia tri COD giam 
tir 150 xudng edn 54,7 mg/l) so vdi hai edng thiic cdn 
lai (til 150 mg/l giam xudng cdn 16,7-28,0 mg/l). 
Trong eac thdi di^m lay mau tiep theo, khdng cd su 
khac biet dang ke ve ndng dp hda chat cdn lai (Unh 
theo COD) giua cdng thiic cd ty le hda chat 
Fe^VH.,0, la 1:10 va 1:15 (Hinh 6). 6 dai ndng dp tiii 
nghiem tir 1:5 den 1:15, ndng dp hda chat BVTV sau 
xii ly khdng on dinh theo thdi gian tuy nhien miie dp 
bien ddng khdng ldn, nhin ehung, tdc dp xii ly dat d 
miic cao ngay trong thdi gian dau tiep xiic. 

m 

s\- hda ddng vai ti-d chmh trong phan ung '« 
(Ozdenur et al.. 2011), (U et al.. 2010). Tuy nhien, 
nhiing nghien cuu nay cung chi ra rang viec bo su g 
ham luong Fe^' qua nhidu se din ddn hioi nipngcac 
Fe-' du nay se tham gia phan ling vdi giic *0n d^ -
thanli Fe'- va lam giam hieu qua xii 1; do giani so 
luong gdc *0H. Viec xac dinh duoc difu kicn tdi uu 
de hinh thanh va duy hi duoc gdc *0H la yeu cau co-
ban ciia qua trinh fenton ndi chung. 

^ 

Hinh 7. So sdnh hi§u qua xir ^ quang fenton ciia 3 ty 
le Fe^VHaOa d6i vdi hda ch^t BYTV 

Do nong dd chait huu ea cdn lai cao d cong thtic 
1:5 nen hieu qua xii ly chi dat khoang 54% thap hon 
nhieu so vdi hai cdng thuK cdn lai vdi gia hi trung 
binh dat khoang 83-87%. Ddng thdi d ty le thap ciia 
Fe-VH^Oa, mue dp dn dinh eua hieu qua xu ly cung 
thap han dang ke vdi khoang bidn ddng lon (dao 
ddng trong khoang 28-64%) so vdi khoang 78-89% va 
83-92% lan lupt d hai cdng thiie cdn lai (Hinh 7). Nhu 
vay trong cac cdng thiic xem xet khi nang ty Ie 
Fe-'^/HaOj, vdi xiic tae UV, hieu qua xii !y tang dang 
ke d eac thoi diem dau 1-2 gid tiep xiic njy nhien den 
ty le 1:10, miic dp gia lang hieu qua khdng tuong 
xiing vdi miic dp tang hda chat. 

Hinh 6. Him ca cdn lai sau xtr ly bing phuong phap 
quang fenton (n=3) 

Ket qua xii ly (danh gia thdng qua gia tri COD) 
cho thay qua hinh quang fenton eho hieu qua xu !y 
cao ddi vdi ea 3 ty le Fe-'VH.O. la 1:5; 1:10 va 1:15 khi 
hieu qua xii ly tuang ting lan luot la 74,3% ddn 82,5% 
84,3% sau 4 gid xii ly. Xu hudng ehung doi vdi qua 
trinh nay la hieu qua xii ly tang khi giam ty le 
Fe-VHjO.> (tang th^ tich dung dich H2O2). Hien 
tuang hieu qua xii ly hoa chat BVTV giam khi tang 
ham lupng Fe-" hong dung dich (ty le Fe^VHsO, lon) 
cd tiie duac giai tltich la do ti'ong phan ung fenton, 
phan ling giira Fe-" va HjO^ tao ra gdc *0H la chat a-

Hinh 8. Hifeu qua xu ly theo cac hoat ch& 

Ben canh thdng sd COD, nghien ciiu da danh 

gia hieu qua xir ly cua qua tnnh fenton thong qua su 

bidn ddi ndng dp cua 3 hoat chat cd trong dung rl" v. 
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sau xu ly (Hinh 8). Ket qua phan tich cho thay xu 
hudng didn bien nong dp cua 3 hoat chat nay tuong 
tu nhu didn bidn ciia ndng dp COD khi hieu qua xu 
ly chii ydu didn ra a gid dau tien. Hieu qua xu ly ctia 
cac gid tiep theo (tir 2 den 4 gid) khdng cd nhidu 
thay doi. 

Cd the danh gia hicu qua dat duac cua he quang 
fenton ting dung trong xii Iy hda chat BVTV thu hdi 
tir vd bao bi sau su dung la tuang ddi cao, 83-87%. 
Tuy nhien, ben canh nhung uu diem xii Iy nhanh va 
tnet de thi han che eiia phuang phap xu ly nay la 
dung djeh sau xii ly cd gia tri pH tuong ddi thap 
(pH=3) can phai cd qua hinh trung hda va mdt sd 
hda chat sir dung ti'ong qua trinh xu ly nhu Fe-'/Fe-*' 
(khoang 28 mg/l) cd the anh hudng den mdi tnrdng 
neu dupc thai bd ma khdng qua qua trinh xu ly bo 
sung. Trung hda pH ciia dung dich cd thd dan den 
qua trinh ehuyen hda Fe-"" thanh Fe-'' va dupc loai bd 
sau qua trinh ket tiia tao bdng. Tuy nhien, qua trinh 
xir ly bd sung nay cd the lam gia tang tiiem chi phi 
xti ly nen phuang phap xu ly nay phii hop ban ddi vdi 
cac hda chat BVTV khd phan huy (POP) ma yeu cau 
chi phi cao trong qua trinh xu ly vi du nhu DDT hay 
Lindan. 

4. KET LUAN 

Quji trinh tach tdn du BVTV vdi thanh phan chii 
y^u la cae nhdm thuoc hda hoe trir nam benh, sau hai 
vk ed dai dat hieu qua cao hon vdi cac dung mdi 
NaHCO;t, CH-,COOH va chat tay nia so vdi nude 
sach. NaHCO;; la dung dich cd hieu qua cao trong 
qua hinh thu hdi tdn du hda chat BVTV ti-ong vd bao 
bi khi gia tri ham luong chat htiu ca the hien thdng 
qua thdng sd COD thu dupc vao khoang 300 mg/l va 
ldc do qua trinh thu hdi dien ra dat gia tn bao hda 
sail 15 phiit tiep xuc. Hieu qua Uiu hdi cao d pH 
trung tinh, chd dd xao hdn hoan toan nhd bom tuan 
hoan va sue khi ddi vdi hdn hop cac loai bao bi duac 
Ihu hdi. Qua trinh quang fenton eho thay cd hieu qua 
cao khi xir ly hda chat BVTV. Khi tang ty le 
Fe-'/H_.0. tir 1:5 ddn 1:15 hieu qua xirly hda chat bao 
VL- thue vat bang bien phap quang Fenton tang len tir 
khoang 64% ddn 92%, trong dd hieu qua ky thuat va 
kinh te cao nhait d ty Ie 1:10. Mdt sd han che ciia 
phuong phap nhu dung dich sau xu ly cd pH thap va 
chira Fe yeu eau bien phap xii ly bd simg va lam lang 
chi phi. Do vay, qua trinh quang fenton thich hpp 
hon khi xir ly cae hda chat BVTV klid phan huy. 

LOI CAM ON 

Nhom tac gia cam on Hoc vien Ndng nghiep 
Viet .\ani da tai tio mot phdn kinh phf tu de tai 
nghien cuu cap Hoc vien (MS: T20194)4-17). 
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STUDY ON SELECTION OF SOLUTIONS FOR EXTRACTION AND REMOVAL OF 
PESTICIDE RESIDUE FROM PACKAGINGS BY PHOTO-FENTON AT LAB SCALE 

Nguyen Ngoc TuS Nguyen Thi Thu Ha\ Vo Huu CongS Trinh Quang Huy' 

^ Environmental Department, Faculty of Environment, Viet Nam National Universit}'ol 
Agriculture 

Emaih nguyenngoctui^vmia.edu.vn 
Summary 

This study aims to extract pesUcide residues from field waste bags using baking soda, acetic acid and 
cleaning solvents and remove them with photo-Fenton technology al laboratory scale. 'Die extraction 
process was conducted with fangicide, pesUcides and weed killer using detergent solvents, CH-,COOH and 
NaHCOj. Results show that NaHCO, (1%) solution shows the best extracUon [lerfomiance obtained high 
rale of COD (ca. 300 mg/L) after 15 minutes of exposure followed by CH-,COOH and cleaning solvent This 
process could be enhanced by circulation and aeration pump. The removal efficiency increased from 64% to 
92% for non-biodegradable organics when increasing the ratio of Fe''VH;,0;, Irom 1: 5 to 1:15. This study 
shows a potential for pesticides trealnient from field waste bags by pholo-Fenton reactions to reduce 
negative impacts on environment and ecosystem. 
Keywords: PesUcide residue. photo-Fenton, pesUcide removal 
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