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Nghién cfru kha ning xi 1y chat 2,4-D va 2,4,5-T bang Fe nano
trong dat nhiém da cam/dioxin tai san bay Bién Hoa
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Tom tit:

Nghién ciru nay khio sat kha ning xir 1y 2,4-D va 2,4,5-T bing Fe® nano trong dat nhiém chit da cam/dioxin tai sin
bay Bién Hoa. Khi sir dung Fe® nano (khoang 95% s6 hat c6 kich thuéc nhé hon 100 nm, trong d6 50% s6 hat cé
kich thwéc tir 11 dén 20 nm) dé xir Iy 2,4-D va 2,4,5-T trong dit nhiém da cam/dioxin tai sin bay Bién Hoa, hiéu qua
xir Iy dat tir 87,86 dén 91,03% dbi véi 2,4-D va tir 80,2 dén 87,5% dbi véi 2,4,5-T sau thoi gian 12 tuin, tiy tirng loai

dit c6 thanh phén cip hat khac nhau.
Tir khéa: chit da cam, Fe nano, 2,4-D, 2,4,5-T.
Chi 56 phan loai: 2.7

Dat van dé

T ndm 1961 dén nam 1972, trong cudc chién tranh ¢ mién Nam
Viét Nam, My da str dung gan 30 triéu lit chat doc hoa hoc, bao gom
chét da cam va nhiéu chit khac [1]. Do vay, mac du da trdi qua hon 40
ndm nhung cudc chién da va dang dé lai hau qua rat ning né va lau dai
d6i véi stre khoé con nguoi, thién nhién va moi truong Viét Nam. Hau
qué cho dén nay, ham luong cht da cam/dioxin ton luu trong dat véi
ham luong 1én dén hang trim ngan ppt-TEQ [2].

Pén nay, da c6 nhidu cong trinh nghién ciru vé kha ning cia Fe
nano trong viéc xtr Iy 6 nhiém moi trudng nhu: xtr Iy nudc thai co
chira cac hop chét hitu co kho phan huy POPs, xir Iy kim loai nang, xir
1y hoa cht bao vé thyc vat trong dat va nudc, xt 1y cac hop chét hiru
co chira clo [3-16]. Theo céac tai liéu nay, Fe’ nano hoan toan khong
ddc va an toan vdi moi truong, vi vay viée st dung Fe nano trong xur
1y 6 nhidm méi trudng voi hiéu sudt rat cao va gia thanh hop 1y 14 van
& hién dang nhan duoc nhiéu sy quan tim. Trong nghién clru ny, cac
thc gia tap trung danh gia kha ning xir Iy cia Fe® nano dbi vai 2,4-D;
2,4,5-T trong dit nhidm chét da cam/dioxin tai san bay Bién Hoa.

Noi dung va phuong phap nghién cifu
N¢i dung nghién ciru

Nghién ciru kha nang xtr 1y 2,4-D; 2,4,5-T bang Fe’ nano trong dét
nhiém da cam/dioxin tai san bay Bién Hoa.

Phwong phap nghién ciru

Vit liéu: st dung vat liéu nghién ctu la Fe’ nano diéu ché trong
phong thi nghi¢ém bang phuong phéap khu [11, 14], vdi 95% hat co
kich thude <100 nm (hinh 1), trong d6 khoang 50% hat c6 kich thudc
tir 11 dén 20 nm.

Héa chit: céc loai héa chit nhu 24-D va 2,4,5-T, NH,0H,
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mau 2 -tuananh.008
Print Mag: 39800x @ 51 mm

Hinh 1. Fe® nano do céc tac gia diéu ch& trong phong thi nghiém,
anh chup bang phuong phap TEM, dé phan giai 100 nm.

mau 2 -tuananh.011

Print Mag: 167000x @ 51 mm 100 nm 100 nm

CH,COOH, acetonitrile... 1a nhiing héa chét tinh khiét phan tich do
Hang Merck (CHLB bic) san XUAt.

Pha dung dich héa chdt thi nghiém:

Pha mAu nhan tao 2,4-D va 2,4,5-T ¢6 ndng d6 100 ppm. Pha dung
dich dém axetat c6 pH=3: lay 99,24 ml CH,COOH 0,2N, thém 0,76
ml NH,OH 0,2N, duge 100 ml dung dich dém axetat c6 pH=3.

Thi nghiém kha nang xir Iy 2,4-D; 2,4,5-T trong ddt nhiém da
cam/dioxin tqi sdn bay Bién Hoa: chuan bi 4 khay nhya sach c¢6 ky
hiéu Mb04.B; Mb04.A; MD05.B; MD05.A; can 2,0 kg dAt nhidm
da cam/dioxin tai san bay Bién Hoa (mau MP04 va MP05) da duoc
chuan bj, sau do ngam trong dung dich dém c6 pH=3 trong thoi gian
mot tudn, tiép theo bé sung Fe” nano (theo ty 18 Fe’ nano so vdi tong
2,4-D va 2,4,5-T 1a 1:1) véi khéi lwong 1an luot 13 0 va 236 mg vao
cac khay MP04.B va MP04.A; b6 sung Fe” nano voi khdi lugng lan
luot 1a 0 va 117 mg vao cac khay MP05.B va MP05.A, sau do tron
déu trong 2 phut bang thiét bi dong nhét véi toc do 200 vong/phut. Dé
dam bao diéu kién ky khi, mau xir Iy luén dwgc dé ¢ tinh trang ngap
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Abstract:

This research investigated some factors that affect the
treatment of 2,4-D and 2,4,5-T in soil polluted with
orange/dioxin agent in Bien Hoa airport by nano-Fe'.
When nano-Fe’ (about 95% particles small than 100
nm, about 50% of which has the diameter from 11
to 20 nm) was used to treat 2,4-D and 2,4,5-T in soil
polluted with orange/dioxin agent in Bien Hoa airport,
the results exhibited that the effect of 2,4-D treatment
reached from 87.86 to 91.03%, and the effect of 2,4,5-T
treatment reached from 80.2 to 87.5% after 12 weeks,
and according to the kind of soils that have the diffirent
particles contents.

Keywords: nano-Fe', orange agent, 2,4-D, 2,4,5-T.
Classification number: 2.7

nude va dam bao cho diéu kién phan tan déu vat liéu Fe” nano trong
mau khuady tron déu 2 phit/lan/ngay. Thoi gian theo doi khdo sat sau
1,4, 8 va 12 tuan.

Céc mau phén tich trude x 1y va sau xit Iy 1, 4, 8 va 12 tudn duoc
ky hiéu nhu sau:

MDB04.B: mau MP04 trude xir ly; MD05.B: miu MDO0S5 trude xir
1y; MP04.A1: mau MD04 sau xir Iy 1 tudn; MP04.A4: mau MP04
sau xir 1y 4 tuan; MP04.A8: mau MP04 sau xir Iy 8 tuan; MD04.A12:
méiu MD04 sau xir [y 12 tuan; MP05.A1: mu MD05 sau xir Iy | tuan;
MD05.A4: mau MP05 sau xtr 1y 4 tuan; MP05.A8: mau MPO05 sau
xtr Iy 8 tudn; MP05.A12: miu MP05 sau xir Iy 12 tuan.

Phuwong phap phan tich 2,4-D; 2,4,5-T:

Thiét bi phan tich: thiét bi sic ky long hidu ning cao cua
Hang Agilent Technology, model 1100. Cot CI18, kich thudc
4,6x200 mm, kich thudc hat 5 um. Pha dong: 2% axit acetic trong
H,0O:acetonitrile=60:40 (v/v). Budc song 280 nm.

Xt ly mau nu6e: 1dy 30 ml dung dich nu6e da xi 1y, dung HCI
dua vé pH=4, dem chict v6i 25 ml dung mdi n-hexan, qua trinh chiét
1ap lai 3 1an. Dich chiét dugc loc qua mu6i Na, SO, khan. Lam bay hoi
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dung moi dén chom kho, dinh muc béng I ml dur}g dich pha dong,
dung dich nay loc qua mang loc 0,45 um va dung dé bom trén HPLC.

Xt Iy mau dét: can chinh xac 10 gram dét, chiét véi 25 ml dung
dich 2% HCI trong acetonitrile. Chiét lap lai 3 lan, dich chiét thu dugc
1am bay hoi dung méi dén chém kho, hoa tan bang 1 ml dung dich pha
dong, loc qua mang loc 0,45 um va ding dé bom trén HPLC.

Két qua phan tich duoc xt 1y bang phan mém Microsoft excel 2013.
Két qua nghién ciiu va thao luan

Do tinh chat tho nhudng va hiam lugng 6 nhiém chat da cam
khong dong déu & cdc miu thu thap, nén ching t6i chon mau MP04
va MD05 dé thir nghiém xir Iy nham danh gia hidu qua xir 1y doi voi
cac doi tuong dat khac nhau.

Bang 1. Két qua phan tich mgt s6 tinh chit co ban cia dat
nhiém chat da cam (MP04 va MD05) tai san bay Bién Hoa [17].

A. humic+
A. fulvie
Citmin ~ Limon  Sét %C

MDo4 58 1291 46,03 480 36,26 0,011 0,008 87,98
MDBOS 56 3773 29.35 720 2512 0,027 0,065 3936 6785

Thanh phan co gidi, % A humic  24-D

%C  (ugky

245T
(mg/kg)

Méu pH
Cit thi

148,38

Bang 1 cho thay, ty 1¢ thanh phan cat tho ctia mau MPO05 (37,73%)
cao hon nhiéu so vi mau MP04 (12,91%) va ty 1& thanh phan sét cua
miu MPO05 (25,72%) thip hon nhiéu so véi mau MDO04 (36,26%).
Thanh phan 2,4-D va 2,4,5-T trong mau MP04 cao hon 2 lan so v6i
mau MPO05.

Két qua khao sat hiéu qua xu Iy dat nhiém 2,4-D va 2,4,5-T tai sin
bay Bién Hoa bang Fe” nano dugc thé hién trong bang 2 cho thay:

- Hiéu qué xir ly 2,4-D d6i v6i mau dit MDO04 tang tir 54,91% &
tuan dau tién 1én 87,86% dén hét tuan thir 12.

- Hiéu qua xir Iy 2,4,5-T d6i véi mAu dat MPO04 ting tir 51,09% &
tuan dau tién 1én 80,2% dén hét tuan thir 12.

- Hiéu qua xir Iy 2,4-D dbi véi miu ddt MPO5 ting tir 59,78% &
tuan dau tién 1én 91,03% dén hét tuan thir 12.

- Hiéu qué xir Iy 2,4,5-T doi véi mau dit MDOS tang tir 53,61% &
tuan dau tién 1én 87,5% dén hét tuan thir 12.
Bang 2. Hiéu qua xt ly 2,4-D va 2,4,5-T trong mau dat nhiém da
cam/dioxin tai san bay Bién Hoa.

STT Ky hi¢u miu  2,4-D (mg/kg) H% 2,4,5-T (mg/kg) H%
1 Mb04.B 87,98 0 148,38 0

2 MD04.A1 39,67 54,91 72,56 51,09
3 MD04.A4 24,53 72,11 46,82 68,44
4 MD04.A8 15,82 82,01 34,79 76,55
5 MD04.A12 10,68 87,86 29,37 80,20
6 MD05.B 39,36 0 67,85 0

7 MDO05.A1 15,83 59,78 31,47 53,61
8 MDO05.A4 9,72 75,30 19,15 71,77
9 MDO05.A8 5,88 85,06 12,54 81,51
10 MDO05.A12 3,53 91,03 8,48 87,50
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So sanh hiéu qua xir Iy 2,4-D va 2,4,5-T trong 2 mau dat MP04
va MBPO05 tai san bay Bién Hoa (bang 2) cho thay, ¢ cling diéu kién thi
nghiém ty 1é Fe’ nano/téng ham luong 2,4-D va 2,4,5-T 1a 1:1, hi¢u
sudt xtr 1y d6i véi 2,4-D va 2,4,5-T trong mau MPO5 (tdi da tir 87,5
dén 91,03%) cao hon miu MP04 (t6i da dat tir 80,2 dén 87,86%),
trong khi d6 ty 1¢ thanh phan cét tho cia mau MDO5 (37,73%) cao
hon nhidu so véi mau MP04 (12,91%) va ty 1é thanh phan sét cia
miu MPO05 (25,72%) thip hon nhiéu so v6i mau MDO04 (36,26%).
Nhur vay, c6 thé giai thich rang ty 1¢ thanh phan cp hat trong miu
dét co anh huong twong ddi t6i hidu qua xt 1y 2,4-D va 2,4,5-T trong
dt bang Fe® nano, véi dit c6 ty 1¢ hat tho thap va ty 1¢ sét cao s& cho
hiéu qua xtr Iy thip hon so véi dét co ty 18 hat tho cao va ty 1& sét thép.

Trong qué trinh xir Iy 2,4-D va 2,4,5-T trong dét bang Fe nano,
hiéu suat xir 1y tang lién tuc tir tudn d4u tién dén tuan 12, trong d6 bién
do tang manh nhat trong tun dau tién va c6 xu hudng tang cham dan
& thoi gian tiép theo (hinh 2 va 3).

Hiéu sudt xtr ly 2,4-D Hiéu suat xtr ly 2,4,5-T
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Hinh 2. Hiéu suat x{ ly 2,4-D va 2,4,5-T trong miu dit MP04
tai san bay Bién Hoa béing Fe® nano.
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Hinh 3. Hiéu suat x& ly 2,4-D va 2,4,5-T trong miu dit MP05
tai san bay Bién Hoa bang Fe® nano.

So sanh két qua nghién ciru xir 1y 2,4-D va 2,4,5-T bang Fe® trong
dung dich [12] véi trong mau dat nhiém da cam/dioxin tai sin bay Bién
Hoa cho thay, cung trong thoi gian xir Iy 1 tuan va ty 18 Fe”2,4-D va
2,4,5-T 1a 1:1, hiéu suat xu ly trong dung dich cao hon nhiéu so véi
trong d4t nhiém da cam/dioxin tai san bay Bién Hoa: trong dung dich
hiéu suat xir Iy dat 75,28% ddi vai 2,4-D va 71,7% dbi v6i 2,4,5-T, trong
khi d6 dbi voi mau dat tai sin bay Bién Hoa, hiéu suat xir Iy 2,4-D 1a
54,91% dbi voi mau dit MDO04 va 59,78% ddi voi mau MDOS, hiéu suat
Xt 1y 2,4,5-T 12 51,09% d6i voi mau dat MP04 va 53,61% dbi voi mau
MDO05. Diéu nay chimg to cic dic diém clia moi truong dat nhiém da
cam/dioxin tai san bay Bién Hoa (bang 1) anh hudng dén sy phan bd hat
Fe? khong ddng déu trong qua trinh phan tmg va hiéu suat xir 1y 2,4-D
va 2,4,5-T bing Fe® nano.
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Két luan

Khi str dung Fe” nano diéu ché trong phong thi nghiém vai khoang
95% s6 hat <100 nm, trong d6 c6 khoang 50% s6 hat c6 kich thudc tir
11 dén 20 nm dé thir nghiém xtr 1y 2,4-D va 2,4,5-T trong d4t nhiém
chat da cam/dioxin, vdi tiy timg loai d4t c thanh phan cap hat khac
nhau, hiéu suat xir Iy dat dwoc an luot 1a 87,86 dén 91,03% ddi vai 2,4-
D va 80,2 dén 87,5% dbi v6i 2,4,5-T sau thoi gian 12 tuan.
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