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Tém tit:

Nghién ctru nay khio sat mot sé yéu té anh hwong téi qua trinh xir Iy 2,4-D va 2,4,5-T trong dung dich bang Fe"
nano. Khi sir dung Fe® nano (khoing 95% s hat c6 kich thuwéc nhé hon 100 nm, trong d6 50% sb hat c6 kich thwéc
tir 11 dén 20 nm) dé xir Iy 2,4-D va 2,4,5-T trong dung dich cho thiy, hiéu qua xir Iy 2,4-D ting tir 18,66% (sau 1h)
1én dén 75,28% (sau 1 tudn); ddi véi 2,4,5-T, hiéu qua xir Iy ting tir 16,76% (sau 1h) 1&n dén 71,7% (sau 1 tuin). Két
qua nghién ciru ciing chi ra rang, hi¢u qua xir 1y 2,4-D va 2,4,5-T cao nhit ¢ diéu kién pH=3,0.

Twr khéa: chat dgc mau da cam, Fe’ nano.
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Abstract:

This research investigated some factors that affects
the treatment of 2,4-D and 2,4,5-T in solution using
nano-Fe'. When we used nano-Fe’ made in laboratory
(about 95% particles small than 100 nm, about 50% of
which have the diameter from 11 to 20 nm), the results
exhibited that the effect of 2,4-D treatment rose from
18.66% in one hour to 75.28% in one week, and the
effect of 2,4,5-T treatment increased from 16.76% in
one hour to 71.7% in one week. The optimal condition
to deoxidizing reaction is pH=3.0.
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Dit van dé

Trong cudc chién tranh Viét Nam, tir nam 1961 dén 1972,
My da st dung mot lugng 1on chét doc hoa hoc, bao gém chat
da cam (gém hai thanh phan chinh 1a 2,4-D va 2.4,5-T) va
nhiéu chat khéc. San bay Bién Hoa 1a mot cin ctr chinh cua 2
chién dich Ranch Hand va Pacer Ivy tai mién Nam Viét Nam.
Trong chién dich Ranch Hand, theo céac sb liéu do quan doi
M§¥ cung cép, tai day c6 hon 98.000 thung phuy (loai 208 lit)
chit da cam, 45.000 thung chat tring va 16.000 thing chit
xanh dd duoc luu trit va sir dung. Trong chién dich Pacer Ivy,
hon 25.200 thing chat diét co da dugc van chuyén tir Bién
Hoa vé& My tir thang 9/1971 dén thang 4/1972 nham phi tang
va xo4 du vét viéc da st dung chat doc & Viét Nam [1]. Trong
qua trinh sir dung may bay dé phun rai, quan doi My phai nap
chit diét co 1én may bay va rira may bay sau mdi lan phun
réi tai can ctr khong quan, diéu nay da lam mot luong rat 16n
chat diét co phat tan ra moi trudng tai cac san bay, trong d6
¢6 sin bay Bién Hoa. Hau qua la cho dén nay, ham lugng
chét da cam/dioxin ton luu trong dat 1én dén hang tram ngan
ppt-TEQ [2].

Véi dac tinh thoi gian ban phan huy lau, tich luy trong
md mo dong vat nén 2,4-D va 2.4,5-T ton luu rat lau trong
mdi trudng, dic biét 1a trong moi truong dat, tram tich; gay
nén nhiéu bénh tat dbi véi dong vat va nguoi nhu: ung thu,
cac bat thuong vé sinh san, di dang, di tat bam sinh, rbi loan
tam than...[2]. Do vy, du cudc chién tranh da di qua hon 40
nam nhung hau qua da va dang dé lai con rat nang né va lau
dai d6i voi ste khoé con nguoi, thién nhién va méi trudong &
Viét Nam.



Di c6 nhidu cong trinh & trong nudc va nude ngoai nghién
ctru vé kha ning ciia Fe® nano trong viée xtr Iy 6 nhidém moi
truong nhu: xir Iy nude thai co chita cac hop chét hiru co kho
phan huy POPs, xir Iy kim loai ning, xir Iy hoa chét bao vé
thyc vat trong dét va nudc, xtt Iy cac hop chit hitu co chira clo
[3-10]. Theo cac tai liéu nay, Fe® nano hoan toan khong doc va
an toan voi moi truong, vi vay viée st dung Fe® nano trong xtr
ly 6 nhlem mbi trudong véi hiéu suat rat cao va gia thanh hop
ly 1a vin dé hién dang nhan dwoc nhiéu sy quan tam. O mot
s6 nghién ciru truge day vé xir Iy DDT (dichloro-diphenyl-
trichloroethane) trong dat bang Fe® nano da nghién ctru dnh
huong cua pH, thoi gian phan tng, ham lugng Fe’ nano, ham
lwong chit hitu co dén qua trinh xi 1y, theo d6 cac yéu té nay
¢6 anh huong rat 16n dén hiéu qua xt ly DDT trong dit [9,
11-13]. Trong nghién ctru ndy, chung t6i danh gia cac yéu to
anh hudng t61 qua trinh xt 1y 2,4-D va 2.4,5-T trong dung
dich bing Fe’ nano nhu: diéu kién pH tir 3 dén 7, thoi gian tir
1h dén 1 tuan sau khi phan g, ty 16 ham lugng Fe® nano so
v6i 2,4-D va 2,4,5-T tir 20 dén 100%.

Noi dung va phuong phap nghién ciiu
Ngi dung nghién ciru

- Nghién ciru anh huong cua pH dén qua trinh xur 1y 2,4-D
va 2,4,5-T trong dung dich bang Fenano.

- Nghién ctru anh hudng cuia thoi gian dén qua trinh xtr ly
2,4-D va 2,4,5-T trong dung dich bé‘lng Fe’nano.

- Nghién ctru anh huong ctia ham lugng Fe nano dén qua
trinh xir 1y 2,4-D va 2,4,5-T trong dung dich bang Fe° nano.

Vit ligu, héa chit

- Vit liéu sir dung trong qua trinh nghién ctru 12 Fe’ nano
diéu ché trong phong thi nghiém bang phwong phap khu [11,
14], v6i 95% hat c6 kich thudc <100 nm (hinh 1), trong d6
khoang 50% hat c6 kich thudc tir 11 dén 20 nm.

mau 2 -tuananh.011 mau 2 - tuananh-008
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Hinh 1. Fe0 nano cac tac gia ty diéu ch& trong phong thi nghiém,
anh chup bang phuong phap TEM, do phan gidi 100 nm.

- Hoa chét: cic loai héa chit nhu 2,4-D va 2,4,5-T,
NH,OH, CH,COOH Ia hoa chat tinh khiét phan tich, do hing
Merck (CHLB Dirc) san xuit.
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Phwong phdp bé tri thi nghiém

Pha dung dich héa chdt thi nghiém:

Pha mau nhan tao (hdn hop dung dich 2,4-D va %,4,5—T):
can 200 mg 2,4-D, 200 mg 2,4,5-T st glung may khuay tur gia
nhiét hoa tan hoan toan trong nudc cat hai lan va dinh mirc
dén 2.000 ml dugc dung dich 2,4-D c6 nong d 100 ppm.

Pha dung dich dém: dé diéu chinh pH cta cac truomg hop
thi'nghiétrn, cbﬁng toi su dung dung dich dém axetat d¢ han
ché su bién doi pH trong qua trinh phan tng.

Pha 2 dung dich NH,OH 0,2N va CH,COOH 0,2N:

- Dung dich NH,OH 0,2N: 1ay 15 ml dung dich amoniac
nong do 25% pha trong nudc cét hai lan, sau d6 dinh mirc dén
1.000 ml.

- Dung dich CH,COOH 0,2N: lay 13 ml dung dich axit
axetic nong do 99 98% pha trong nudc cat hai lan rdi dinh
mtrc dén 1.000 ml.

Pha cac dung dich dém c6 pH khac nhau tr 2 dung dich
NH,OH 0,2N va CH,COOH 0,2N da pha ¢ trén theo ty 1¢
trong bang 1.

Bang 1. Pha dung dich dém axetat.

Thé tich cac dung dich (ml)

STT pH te odt hai
P CH,COOH 02N NH,0H 0,2N %‘;”" AL

1 3 99,24 0,76 100

2 4 80,20 19.8 100

3 5 58,6 414 100

4 7 50 50 100

Thi nghiém cac yéu to anh hwong doi voi mau nhan tao:

Thi nghiém vé sy dnh hudng ciia pH va thoi gian ti higu
qua xr 1y: 1iy 4 binh thay tinh sach c6 thé tich 1 lit dé tién
hanh thtr nghiém dugc ghi ma hiéu nhu sau W1, W2, W3,
W4. Lay 125 ml hdn hop dung dich mau nhan tao & trén cho
vao mdi binh, sau d6 cho thém 50 ml dung dich dém vao mdi
binh c6 pH nhu sau: W1: pH=3, W2: pH=4, W3: pH=5, W4:
pH=7. Can 50 mg Fe nano cho vao tit ca cac binh, sau d6
dinh murc tt ca cac binh dén thé tich 250 ml. Pua cac binh
thi nghiém 1én méy lac, lac véi toe do 150 lan/phut. Khao sat
hiéu qua xu ly 2,4-D va 2,4,5-T theo thoi gian 1, 8, 24h va
1 tuan tai céc gi4 trj pH. Thi nghiém dugc lam 13p lai 3 1an.

Nghién ciru vé anh huong cua ham lugng Fe nano téi
hiéu qua xur 1y: tién hanh thir nghiém anh huéng cua ham
lugng Fe® nano t6i hiéu qua xur 1y voi ty 1€ ham lugng Fe°
nano/néng d6 chat 6 nhiém 1a 1:5; 2:5; 3:5; 4:5 va 1:1. Léy
5 binh thuy tinh sach, cho vao mdi binh 25, 50, 75, 100 va
125 ml dung dich mau nhén tao, sau d6 thém vao mdi binh
50 ml dung dich dém pH=3, thém viao mdi binh 50 mg Fe°
nano, cudi cung dinh muc thé tich & cac binh dén 250 ml
bang nudc cat hai lan. Pua cac binh thi nghiém 1én may
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lic, lic vé6i toc do 150 lan/phut trong thoi gian 1 tuan. Thi
nghiém duogc lam 13p lai 3 lan.

Phuong phdp phan tich 2,4-D va 2,4,5-T trén sdc ky
long cao ap (HPLC): léy 60 ml nu6c nhiém 2,4-D va 2,4,5-
T vao binh cau 250 ml, can 3,6 g KOH cho vao binh cau.
Pun hdi luu trong 2h trén bép cach thuy, dé ngudi dén nhiét
d6 phong va chuyén vao phéu chiét loai 250 ml. Chiét voi
diclometan 3 lan, tong thé tich diclometan trong 3 lan chiét
12 100 ml, b6 phan dung méi chiét. Phan dung dich con lai
thém 25 ml axit sunfuric 18N, Iic 2 phut, dé yén 10 phut.

Chiét 2,4-D va 2,4,5-T sang pha hitu co bang dietyl ete
3 lan, tong thé tich diclometan trong 3 lan chiét 1a 100 ml.
Trang rira binh cAu va phéu chiét sir dung 5 ml dietyl ete.
Tap hop dich chiét dietyl ete vao binh nén dung tich 250 ml.

Cho 10 g natri sunphat khan vao binh nén, thinh thoang
lic nhe, thoi gian 1am kho it nhit 1a 2h, c6 thé dé qua dém.
Loc dich loc da dugc lam kho qua phéu, trong qué trinh
chuyén dung méi qua phéu thinh thoang lic nhe binh nén,
trang binh non va rira bo natri sunphat 2 lan, mdi lan béng
5 ml dietyl ete tinh khiét. Tap hop pha hitu co vao binh cau
loai 250 ml. Lép binh cdu vao may cat quay, cho bay hoi tai
30°C dén 5 ml.

Dung pipet paster chuyén dich chiét dietyl ete sang binh
qua nhét 25 ml, trang binh qua nhét. Lap binh qua nhot vao
may chung cit quay, cho bay hoi v& 1 ml. Thao binh qua
nhot va dé bay hoi trong tii hat dén kho. Ding micropipet
hat 1.000 pl axeton nitril & hoa tan cin chiét trong binh
qua nhot, loc dich chiét qua mang siéu lgc, dem phéan tich
trén HPLC.

Két qua thu dugc duge xur 1y bang phdn mém Microsoft
excel 2013.

Két qua nghién ciiu va thao luan
Két qud nghién cuu anh huong ciia pH

Trong thi nghiém nay, ching t6i tién hanh nghién ciru
anh huong cua pH téi hiéu qua xir 1y 2,4-D va 2,4,5-T bang
Fe’ nano ¢ cac gia tri pH=3, pH=4, pH=5 va pH=7 sau 24h
phan tng, thu duoc két qua nhu sau:

Theo két qua khao sat dugc thé hién trén biéu dd 1 va
2 cho thdy, & khoang pH=3 dén pH=7, hiéu qua xir 1y giam
dan tir pH=3 dén pH=7. Tai pH=7, hiéu qua xur Iy thip nhat:
13,28% dbi v6i 2,4-D va 11,62% ddi véi 2,4,5-T. Tuy nhién,
do viéc ap dung xir 1y ¢ didu kién thyc té véi pH<3 1a rat
khé khin, gay 6 nhidm thr cap nén tac gia khong tién hanh
nghién ctru & diéu kién pH thap hon 3,0.
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Biéu d6 1. Anh hudng ctia pH téi qua trinh xit ly 2,4-D bing Fe°
nano sau 24h.
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Bidu do 2. Anh hudng clia pH t6i qué trinh xi ly 2,4,5-T bing
Fe nano sau 24h.

Két qua nghién citu anh hwong ciia thoi gian phén iing
toi hiéu qud xu ly

Theo két qua nghién ctru ctia Xiao-qin Li, Daniel W. Elliott
va Wei-xian Zhang vao ndm 2006 vé& sir dung Fe’nano xtr 1y 6
hop chit bao gom trans-dicloroetan (t-DCE), cis-dichloroeten
(c-DCE), 1,1,1-tricloroetan (1,1,1-TCA), tetracloroetylen
(PCE), tricloroetylen (TCE) va tetraclorometan, nong do ctia
mdi hop chat 1a 10 mg/l; ndng d6 ctia Fe® nano 1a 5 g/l thi
sau 1h tetracloroetylen giam dugc 99%, sau 120h toan bd 6
hop chéat da giam hon 95% [9]. Nhu véy, theo Xiao-qin Li,
Daniel W. Elliott va Wei-xian Zhang, thoi gian phan ung cua
Fe® nano vdi cac hop chét hitu co chira clo anh hudng rat 16n
t6i tbe do phan tmg va hidu qua xur 1y. Két qua nghién ctru
anh huéng cta thoi gian dén qua trinh xir 1y 2,4-D (50 ppm)
va 2,4,5-T (50 ppm) trong mau dung dich nhén tao bing Fe’
nano (50 mg) nhu sau:

- P6i v6i 2,4-D sau 1, 8, 24h va 1 tudn phan tmg, hiéu suat



dat twong tng 1a 18,66, 35,74; 42,44 va 75,28%.

- Doi v6i 2,4,5-T sau 1, 8, 24h va 1 tudn phan mg, hiéu
suat dat tu’orng,l'mg la 16,76; 31,26; 4Q,28 va 71,7%, thap hqn
s0 vo1 hi€u suat xur 1y 2,4-D. Ta c6 thé quan sat r6 hon ¢ bicu
do 3 va4.
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Bi€u db 3. Khao sat anh huéng cia thoi gian phan tng téi higu
qua xt ly 2,4-D bing Fe® nano.
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Biéu db 4. Khao sat anh huéng ciia thoi gian phan tng téi hiéu
qua x& ly 2,4,5-T bang Fe® nano.

Theo thi nghiém cia Wei-xian Zhang vé sit dung Fe'
nano nham lam sach kim loai ning va PCBs trong dat bing
phuong phap bom Fe’ nano vao khu vire 6 nhiém can xtr ly
cho thy, tc d6 phan mg xay ra rat nhanh, ddc biét vdi cac
ving bi 6 nhiém ¢ mirc nhe. Thi nghiém ciing chi ra ring
hat st ¢& nano c6 kha ning giir nguyén tinh hoat hoé ciia no
trong dét trong vong tir 6 dén 8 tuan [9].

Hon ntta, thi nghiém cua P.J. Shea, T.A. Machacek va
S.D. Comfort (2004) vé nghién ciru tang toc do xir Iy thube
bao vé thuc vat trong dit bang Fe’, khi cho 5% (w/w) Fe°
phén tmg véi miu dét co chira 1.000 mg metolaclo/kg, 55
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mg alaclo/kg, 64 mg atrazin/kg, 35 mg pendimethalin/kg va
10 mg clopyriphot/kg cho thay, sau 90 ngay, hiéu sut xu Iy
ctia 5 loai hoa chat bao vé thuc vat trén dat hon 60% va hiéu
suét dat hon 90% khi thém 2% (w/w) AL(SO,), vao Fe’ [8].

Nhu vy, két qua thi nghiém vé anh huéng cia thoi gian
phan tng toi hidu sudt cia qua trinh xir 1y 2,4-D va 2,4,5-
T trong dit bang Fe° nano trong nghién ctru cia ching toi
hoan toan phu hop véi Iy thuyét va két qua thuc nghiém cta
cac nha nghién cuu da thuc hién trude day.

Két qua nghién citu anh hwong ciia ham lwgng Fe'
nano toi hiéu quad xw ly 2,4-D va 2,4,5-T

Theo Xiao-qin Li va cac cdng su, Fe nano c6 nhitng tinh
ning hoat hoa dic biét va tinh ning bé mit cta chung thay
d6i mot cach nhanh chéng boi thoi gian, dung dich hoa chat
va didu kién méi truong [9] (hinh 2).

Me"
Sw hat thu

Phin wmg khir

Me(®= (n>m)

FeOOH

Hinh 2. M6 hinh ciu tao hat Fe® nano va cac phan tng khir xay
ra trén bé mat cta hat Fe® nano [9].

Thi nghiém vé ty 1& dién tich dinh ctia Fe/OH- va OH7/
O chi ra rang, mang oxit dugc hinh thanh tr sat hydroxit
va sat oxyhydroxit [9]. K&t qua cua qua trinh 6xy hoa sat,
Fe?* duge hinh thanh dau tién trén bé mat theo phan ung
dudi day:

2Fe +0,+2H,0 — 2Fe*" +40H

Fe’+2H 0 — Fe*" + H, + 20H

Fe?* ciing c6 thé bi 6xy hoa thanh Fe’*:

4Fe* +4H" + O, — 4Fe*" +2H,0

Fe*" phan tng véi OH hodc H,O va tao thanh hydroxit
hodc oxyhydroxit:

Fe*" + 30H" — Fe(OH),

Fe*"+2H,0 — FeOOH + 3H"

Fe(OH), cling c6 thé bi dehydrat tao thanh dang FeOOH:
Fe(OH), — FeOOH + H,0

O moi truong axit, Fe® dong vai tro 1a chit khu, cho
electron:

Fe' - Fe* +2¢ (1)
RCl + H* + 2¢ —> RH + Cl ©)
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Téng hop ciia hai phan tng (1) va (2) la:

RCl+ Fe’+ H" — RH + Fe** + CI' (3)

Theo két qua thi nghiém, sau 1 tuan phan tng hiéu suit
xtr Iy & ndng d6 Fe® nano 20% dat 8,28% ddi voi 2,4-D va
7,32% dbi v6i 2,4,5-T; & néng do Fe® nano 40% hiéu suét
xu ly dat 21,27% dbi v6i 2,4-D va 20,16% dbi v6i 2,4,5-T;
& nong do Fe® nano 60% hiéu suét xir ly dat 38,44% doi
v6i 2,4-D va 37,06% dbi voi 2,4,5-T; & ndng do 80% Fe’
nano hi¢u suat xir Iy dat 59,38% ddi vai 2,4-D va 54,7% d6i
v6i 2,4,5-T; & ndng d6 100% Fe° nano hiéu suat xir ly dat
75,28% dbi voi 2,4-D va 71,7% db6i voi 2,4,5-T. Ta c6 thé
quan sat rd hon ¢ biéu dd 5 va 6.
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Biéu db 5. Anh huéng ctia ham lugng Biéu dé 6. Anh hudng cia ham lugng
Fe® nano téi hiéu qua xt ly 2,4-D sau Fe®nano t6i hiéu qua xd& ly 2,4,5-T sau

1 tuan. 1 tuan.

Tir biéu dd 5 va 6 cho thdy rd hon sy anh huéng manh
mé& cua ham lugng Fe nano t6i hiéu suat cta qua trinh xr 1y.
Sau khi mau duoc xi 1y trong thoi gian 1 tuan, véi ham luong
Fe® nano 20% va 40% hiéu suit xir Iy ¢6 su thay dbi 1o rét tir
8,28% lén dén 21,7%. Két qua nay ciing cho thiy phu hop
v6i két qua thi nghiém xtr Iy DDT trong dat bang Fe® nano do
Pham Viét Buc, Lé Puc thyc hién nam 2008 [11-13] va két
qua thir nghiém céng nghé Fe° nano xir Iy DDT trong dat tai
Hon Tro, xd Dién Yén, huyén Dién Chau, tinh Nghé An do
Trung tam Cong ngh¢ Xt Iy Mo6i truong/Bo Tu 1énh Hoa hoc/
Bo Qudc phong thyuc hién nam 2016 [15].

Keét luan

Nhu vy, khi st dung Fe® nano diéu ché trong phong
thi nghiém vé6i khoang 95% s6 hat <100 nm, trong d6 c6
khoang 50% s6 hat co kich thudc tir 11 dén 20 nm dé thu
nghiém xu 1y 2,4-D va 2,4,5-T trong dung dich cho ta théy:
trong khoang pH nghién ctru tir 3 dén 7, hiéu qua xu 1y 2,4-
D va 2,4,5-T dat cao nhat & diéu kién pH=3,0; & diéu kién
pH=3 va ty 1¢ Fe° nano/2,4-D (2,4,5-T) 1a 1:1, hiéu suét xur
ly dbi véi 2,4-D dat tir 18,66% trong thoi gian 1h va lén
dén 75,28% trong thoi gian 1 tuan, di voi 2,4,5-T dat tir
16,76% trong thoi gian 1h va 1én dén 71,7% trong thoi gian
1 tuan.
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