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RESEARCH ON TREATMENT OF PLANT PROTECTION DRUGS IN WATER ENVIRONMENT

TOM TAT

Tinh trang 6 nhiém thudc bao vé thuc vat (BVTV) trong moi trudng nudc
ngay cang tang va diéu nay anh hudng dén doi song sinh hoat clia méi truong.
Trong bai bao nghién ciiu nay, chiing t6i téng hop vat liéu Ui066-M dé ting dung
X Iy du lugng thudc bao vé thuc vét trong moi trudng nudc. Vat liéu Ui066-M la
mot loai vat liéu rat mdi, c6 d6 bén cao, dugc tdng hop bang phuong phap dung
nhiét trong khodng 24h ¢ 120°C. Khi két tinh thu duoc tinh thé mau trang déc
trung clia vat liéu. Két qua thu dugc da téng hop dugc vat liéu khung hitu co kim
loai Ui0-66-M, tién hanh ddc trung vét liéu bang cdc phuong phap héa Iy hién
dai nhu XRD, SEM, EDX, TEM; da tién hanh khao sat kha nang quang héa cia vat
liéu Ui0-66-M véi MB, vat liéu hdp phu tot, thé hién rd dugc hoat tinh quang xtic
tac; da danh gid kha nang xtr ly cda vat liéu Ui0-66-M véi Chlorpyrifos-ethyl, vat
liéu ¢6 hoat tinh quang, thai gian x{ Iy t6i uu la 240 phit, dung lugng hap phu
t0i da dat 139,33mg/g.

Tir khéa: Ui066-M, thudc bdo vé thuc vat.

ABSTRACT

Pollution of pesticides in the water environment is increasing and this
affects the daily life of the environment. In this research paper, we synthesize
Ui066-M material for the application of treatment of pesticide residues in water
environment. Material Ui066-M is a very new material, high strength, is
synthesized by the method of heat capacity for about 24 hours at 120°C. After
arystallization, a characteristic white crystal of the material is obtained. The
results obtained have synthesized metal organic framework materials Ui0-66-M.
Characterization of materials by modern physical and chemical methods such as
XRD, SEM, EDX, TEM was conducted to investigate the photochemical ability of
Ui0-66-M material with MB, good adsorbent material, Show dlearly
photocatalytic activity. The processing ability of Ui0-66-M material with
Chlorpyrifos-ethyl, the material with optical activity, the optimal processing time
is 240 minutes, the maximum adsorption capacity is 139.33mg/g.

Keyword: UiO66-M, plant protection products.
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1. DAT VAN BE
Hién nay cac nghién cdu trén thé gidi cho thdy tinh
trang st dung thu6c BVTV qua liéu lugng gay 6 nhiém méi
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trudng nghiém trong. O nhiém nguén nudc, thuéc BVTV
khi chua tham vao dat thi chay tran trén déng ruéng, kénh
rach hay thong qua dat ngdm vao mach nudc ngam. Chua
ké nhiing bao bi hay lo thuéc ma ngudi dan vit bd ngoai
déng rudng, hay khi suc rifa cdc dung cu chia thuéc réi 46
ra cac nguén nudc gan d6. Gay 6 nhiém nudc moét céch
nghiém trong. Lam anh hudng truc ti€p dén cac loai dong
vat s6ng dudi nudc. Péng thoi, gdy anh hudng nghiém
trong dén dgi s6ng, stic khde con ngudi.

Nhu vdy, céch tiép can theo hudng nghién ctu xu ly du
lugng thu6c BVTV con ton dong trong méi trudng lam giam
thi€éu 6 nhiém moi trudng dat va nudéc la rat can thiét. Qua
dé dé xuat cac phuong phap nghién ctu xt li thuéc BVTV.

2. THUC NGHIEM
2.1.T6ng hop vat liéu Ui066-M

Chuén bi hai dung dich A va B

- Dung dich A: Cho 6,44g ZrOCl,.8H,0 vao 250ml dung
dich DMF khudy manh, déu trong 30 phat, t6c do khuay
700 vong/phat. ZrOCl,.8H,0 c6 tinh chat hdo nudc manh,
khi hoa tan tao ra mét phan khi Clo (d6¢) nén can luu y khi
thuc hién. Réi cho 3,329 H,BDC vao khudy manh, déu trong
30 phat, toc d6 khuay 700 vong/phut. Sau d6, cho thém
4,889 axit benzoic vao khudy déu trong 30 phut, téc do
khudy 800 vong/phut. Cho thém 3,2ml dung dich HCl
(ndng d6 37%). Hon hgp cé mau trang duc va déng nhat.

- Dung dich B: Hoa tan 0,365g CTAB vao 95ml DMF
bang cach siéu am 15 phut, réi khudy trong 2 gid.

Cho hén hgp hai dung dich trén vao binh ciu 2 ¢ (loai
1 lit), dung dung dich DMF dé trang hoan toan hén hgp vao
binh cau. Pat binh cau vao trong ndi cat n nhiét, gén sinh
han héi luu va nhiét ké. Gia nhiét, khudy déu, toc dé khuay
300 vong/phut. Khi nhiét d6 hén hgp trong binh cau 6n
dinh tai 120°C thi bat dau tinh thai gian 1a 30h.

Sau 30h phan Ung, d€ ngudi t6i nhiét d6 phong, loc hut
chan khéng tach 1dy phan san pham két tinh. Dung DMF dé
trang sach sdn pham trong binh ciu khi loc hut chan khéng.

DPun héi luu san phdm véi 100ml dung dich DMF tai
90°C trong 20h. Loc hut chan khéng tach san phdm. Dung
etanol dé trang sach san pham trong binh cau khi loc hut
chan khéng.
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Pun héi luu sdn phdm véi 100ml dung dich etanol tai
81°C trong 22h. Loc hat chan khéng tach san phdm. Dung
etanol dé trang sach san pham trong binh khi loc hut chan
khéng.

Sdy kho san phdm trong ta sy tai 120°C trong 24h, dé
nguoi tu nhién t&i nhiét dé phong.

2.2, Cac phuong phap dac trung vat liéu

- Phuong phap quang phé hap thu héng ngoai (IR)

- Phuong phap nhiéu xa tia X (XRD)

- Phuang phap dang nhiét hap phu - gidi hdp phu Nitg
(BET) - Phuang phép phd tan sdc nang lugng tia X (EDX)

2.3 Nghién ctru kha nang xir li ctia vat liéu Ui066-M véi
Chlorpyrifos-Ethyl va Xanh Methylene

2.3.1. Nghién ciu kha ndng xit Ii caa vat liéu UiO66-M
véi Chlorpyrifos-Ethyl

Chuén bi dung dich Chlorpyrifos-ethyl 50mg/Il: Dung
pipet loai 10ml hat lay 25ml dung dich Chlorpyrifos-ethyl
200m/l, cho vao binh dinh muc loai 100ml (trudc khi lay thi
lac déu chai dung dung dich Chlorpyrifos-ethyl 200m/l), roi
thém vao 22,5ml ethnol, sau d6 b8 sung lugng nudc cat
vlia dud t6i vach dinh mic, lac déu, siéu am 10 phut, ta dugc
dung dich Chlorpyrifos-ethyl 50mg/I trong dung méi nuéc
30% ethanol.

Sau d6 chuan bj 2 c8c thuy tinh loai 500ml:

- C6¢ 1: 100ml dung dich Chorpyrifos-ethyl 50mg/l +
15mg vat lieu UiO-66-M (khéng chiéu dén). Dat c6c lén may
khudy véi t8c d6 500rpm. Lay 4ml mau tai thoi diém 30
phut, 60 phat, 90 phat, 120 phat, 180 phut, 240 phut, 300
phut. ly tam trong 20 phut, téc dé ly tam 4000rpm, diing xy
lanh hat va loc qua mang loc 0,45um, r6i do UV-vis 1dng xéac
dinh néng d6 Chorpyrifos-ethyl con lai.

- C6¢ 2: 100ml dung dich Chorpyrifos-ethyl 50mg/l +
15mg vat liéu Ui0-66-M (chiéu dén Kosslic voi cuong do la
2360 Lux). Dat c6c lén may khuay véi téc do 500 rpm. Lay
4ml mau tai thai diém 30 phut, 60 phut, 90 phat, 120 phut,
180 phut, 240 phut, 300 phdat. ly tdm trong 20 phut, t6c do
ly tdm 4000 rpm, dung xy lanh hut va loc qua mang loc
0,45um, r6i do UV-vis ldng xac dinh néng d6 Chorpyrifos-
ethyl con lai.

2.3.2. Nghién ciu kha ndng xir li caa vat liéu UiO66-M
véi Xanh Methylene

Pha Methylene Blue néng d6 10 mg/l bang cach can
10mg Methylene blue cho vao binh dinh muc 1 lit va dinh
muc vira d0 téi vach bang nudc cat. Lac déu va theo déi hat
Methylene Blue tan hét trong binh.

Sau do chuén bi 2 céc thay tinh loai 500m

- C6¢c 1: 100ml dung dich Methylene Blue 10mg/l +
15mg vat liéu UiO-66-M ( khong chi€u dén). Dung may
khudy, khudy & t6c d6 500rpm. Ldy mau tai thai diém 240
phut. Loc mau trudc khi dem do UV-Vis.

- C6¢ 2: 100ml dung dich Methylene Blue 10mg/l + 15mg
vat liéu Ui0-66-M (chiéu den Kosslic vai cuong do la 2360

Lux). Dung mdy khudy, khudy & téc dé 500rpm. Lay mau tai
thai diém 240 phut. Loc mau trudc khi dem do UV-Vis.

3. KET QUA THAO LUAN
3.1. Két qua phan tich dac trung vat liéu
3.1.1. Phé nhiéu xa tia X (XRD)
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Hinh 1. Phd nhiéu xa tia X (XRD) ctia Ui0-66-M

Quan sat phd XRD ctia mau Ui0-66-M & hinh 1 cho thay,
xudt hién cac nhom pic dac trung cda vat liéu UiO-66-M do
la cac pic nhiéu xa & géc 26 ~ 7,34°, 8,48° phu hgp véi cong
trinh céng bé [5]..

3.1.2. Két qua chup dnh phé tdn xa ndng luong tia X
(EDX)

Hinh 2. Anh phd tén xa ning lugng tia X (EDX) ctia Ui0-66-M
hién vi dién ti quyét (SEM)

3.1.3. Két qua chup dnh
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Hinh 3. Anh SEM ctia vt liéu Ui0-66-M
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TU két qua hinh 3 cho thay cac hat tinh thé UiO-66-M c6
kich thudc nano tir 30 - 40nm.

3.1.4. Két qud chup dnh hién vi dién tir truyén qua
(TEM)
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Hinh 4. Anh TEM ciia vét liéu Ui0-66-M

100 nm

TU &nh TEM clia mau (hinh 4), c6 thé thdy rdng ton tai
céc tinh thé & cac hinh dang khac nhau, cac tinh thé dugc
sap x€p chat ché, c6 dé trat tu cao, co kich thudc tur 30 -
40nm.

3.2. Panh gia kha nang quang héa ctia vat liéu Ui066-M
véi Xanh Methylene

Tién hanh danh gia hoat tinh hap phu va quang hoa: st
dung 15mg vat liéu v&i 100ml dung dich AMethylen blue
(10mg/l) ta thu dugc mét s6 két qua nhu bang 1.

Bang 1. Bang két qua dung lugng hap phu cla vat liéu ddi véi dung dich MB

oooooo

(Chlorpyrifos-ethyl (Khong quang)

théi gian Co Hiéu suat xtt | Dung lugng ha
T gni | g | ™9 o | phuimgle)
1 30 50 47,72 4,56 15,20
2 60 50 45,88 8,24 27,47
3 90 50 41,90 16,20 54,00
4 120 50 38,26 23,48 78,27
5 180 50 3512 29,76 99,20
6 240 50 32,74 34,52 115,07
7 300 50 32,71 34,58 115,27
H%

Thei gian (phiit)
Hinh 5. D6 thi khdo sat anh hudng cla thoi gian dén kha nang x{ Iy
Chlorpyrifos-ethyl cta Ui0-66-M (Khong quang)

777777

(Chlorpyrifos-ethyl (Quang)

Dung STT Thoigian | Co ¢ Hiéu suat Dung lugng hap
Thoi Hieu | | ong (phit) | (mg/l) | (mg/l) |  xitly (%) phu (mg/g)
STT|  Ténvatliéu gian (°/| “ﬂ s‘,":t, hdp 1] 30 50 | 3895 | 2210 73,66
(phat) |9V | (mg/D "';V phu 2 | 60 50 | 3738 | 2524 84,13
() (mg/q) 3 90 50 | 35,71 28,58 95,27
) . 4 120 50 | 34,03 31,94 106,47
1 | Ui0-66-M (chiéu quang) | 240 10 415 |58,50( 39,00 5 180 50 3062 3876 129,20
y 6 240 50 | 29,10 41,80 139,33
Ui0-66-M (Khong chiéu ’ - -
2 (Khong 240 10 4,92 50,80 | 33,87 7 300 50 | 29,06 41,88 139,60
quang)
Dua vao s6 liéu trén bang 1 ta thay: H/
- Vat lieu UiO-66-M khi chiéu quang c6 hiéu suat la a5
58,5% cao hon khi khong chiéu quang. s
- Vat liéu c6 dung lugng xtr ly khi quang héa xuc tac
dat 39,00 (mg/g) khi khéng chiéu quang vat liéu nay dat 25
33,87 (mg/qg).
Qua két qué xt ly dung lugng hép phu cho thdy vat lieu
hap phu t6t, thé hién ré dugc hoat tinh quang xtc tac. .
3.3. Panh gia kha nang xt ly cta vat liéu Ui0O66-M véi 0 e

Chlorpyrifos- Ethyl

Tién hanh danh gia hoat tinh hap phu s& dung 15mg
vat liéu véi 100ml dung dich Chlorpyrifos-ethyl (50mg/I) ta
thu dugc mot s6 két qua nhu bang 2.
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Thei gian (phiit)
Hinh 6 . Do thi khdo sat anh hudng cla thoi gian dén kha nang x{ Iy
Chlorpyrifos-ethyl ctia Ui0-66-M (Quang)
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4, KET LUAN

Sau qud trinh nghién ctu, nhém tac gid thu dugc mot
s6 két qua nhu sau:

- P4 téng hgp dugc vat liéu khung hitu co kim loai UiO-
66-M.

- Da tién hanh dac trung vat liéu bang cac phuong phap
hoa ly hién dai nhu XRD, SEM, EDX, TEM.

- Pa tién hanh khao sat kha nang quang héa cla vat liéu
UiO-66-M vé&i MB, vat liéu hdp phu t6t, thé hién ré dugc
hoat tinh quang xuc tac.

- Da danh gia kha nang x{ ly cda vat liéu UiO-66-M vdi
Chlorpyrifos-ethyl, vat liéu cé hoat tinh quang, thai gian xU
ly t6i uu la 240 phut, dung lugng hap phuu t6i da dat
139,33mg/g.
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