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SUMMARY

OPTIMIZING FENOBUCARB DESORPTION FROM SOIL TO WARTER BY
SIMULTANEOUS EFFECT OF DISSOLVE ORGANIC CARBON,
SURFACTANT AND SODIUM OXALATE

This study was built the quadratic regression equations for desorption concentration

of fenobucarb with response variables (concentration of dissolve organic carbon,

sodium dodecyl sulfate, sodium oxalate). The quadratic regression equation with

. . 2 . . . 2
square regression coefficient (R°), adjusted square regression coefficient (R .q) are

0.99 and 0.976, it has good statistic validate to predict experiment with concentration

range studied.

1. GIOI THIEU

Thudc trir sdu duoc st dung trong nong
nghiép dé bao vé mia mang dam bao
ning suat cay trong, nhung né ciing gay
ra mot s6 van dé vé moi truong ciing
nhu stc khde con nguoi. Fenobucarb la
thubc trir sdu thudc nhom carbamate
duoc st dung rdng rai trong cac khu
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vuc trong laa. N6 gy doc cho cac sinh
vat sdng trong nudc, va cling 1a ngudn
gdy 6 nhiém nudc ngdm va nudc mit.

Tang cuong nha hip thu cia cac thube
trir sdu lam ting cudng sy van chuyén
n6 dén nude ngdm va nudc mit. Co rat
nhiéu yéu t6 anh huéng dén su nha hip
thu thudc trir sdu tir dat vao nude nhu



cac chat hitu co hoa tan, oxalat, chét
hoat dong bé mit...Trong nghién ciu
cia White [1] di cho thdy cac axxit
hiru co 1am ting cuong nha hip phu cia
cia thubc trir sdu ky nudc trong dat.
Nong d6 axit Oxalat tr 0,001M dén
0,1M lam tidng cudng nha hip phu cua
DDT trong céc loai dat [2]. Sy hoa tan
ciia cac hop chit hiru co dugc ting
cuong boi mixen ciia cac chat hoat dong
bé mit [3, 4], va né phu thudc nong do
chét hoat dong bé mat va loai thude trur
sau. Dung dich chét hoat dong bé mat
natri dodecyl sulfat (SDS) & ndng do tir
2 dn 10
concentration) da lam tang cuong nha

cmc (critical micellar
hdp phu cua cac thude trir sdu ky nuéde
tir dat [5]. Cac bon hitu co hoa tan
(DOC) c6 ngudn gde tir axit humic voi
néng do tir 30 dén 90mg/l ciing lam
ting su nha hip phu cta cac thudc trir
sau [4, 5].

Nghién ctru cac yéu té anh huong dén
su nha hap phu cua cac thudc trir sau tir
mdi truong dat vao nude chu yéu tap
trung riéng trén ting ddi tuong, trong
khi d6 vAn con nhiéu ngudn nudc chit
luong thip st dung trong ndng nhiép
[6], cling nhu khi cac dat nong nghiép
bi ngdp lut, cac ngudn nudc nay chia
rat nhiéu cac thanh phan trong d6 co
DOC, chét hoat dong bé mat tr nude
thai sinh hoat, cac axit hiru co ¢o nguén
géc tu thyc vat... Vi vay can thiét
nghién ctu anh huong ddng thoi céac
yéu t6 nay nén su nha hap thu cua céc
thudc trir sdu vao moi trudng nudc.
Phuong phédp ham muc ti€éu mat (RMS)
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13 mot k¥ thuat thdng ké toan hoc hiéu
qua dé md hinh hoa va tbi wu hoa anh
huong dong thoi cna cac bién doc lap
dén ham muc tiéu, ciing nhu danh gia
ddng thoi nhiéu théng s va tuong tac
cua chung Ién ham muc ti€u. Ky thuat
thong ké nay da duoc tmg dung rong rai
trong cac linh vuc nhu hoa thuc phim
[7, 8], cong nghé hoa hoc, nong nghiép
[9]... Trong nghién ctru nay chiang toi
st dung phuong phap ham muc tiéu mat
dé nghién ctru sy anh hudong dong thoi
ciia ndong do cac bon hiru co hoa tan
([DOC]), nébng dd chat hoat dong bé
mat natri dodecyl sulfat ([SDS]), ndng
d6 natri oxalat ([OXa]) dén su nha hap
phu cua céac thudc trir sdu fenobucarb,
va tim diéu kién tdi wu cho n6ng do nha
hép thu cua fenobucarb.

2. THI NGHIEM

2.1. Héa chét, dung cu thiét bi

* Thiét bi:

- Thiét bi sic ky khi két ndi khdi phd
(GC/MS) (QP-2100 Plus, Shimadzu,
Kyoto, Japan), may lic dung, bd ct
quay chan khong, va hé théi khi nito.
May phan tich tong cac bon TOC-Vcpn
(Shimadzu), hé chiét pha ran, can phin
tich Precisa XB 2204 c¢6 d0 chinh xac
0,0001 g.

* Héa chat:

- Dung dich chuin fenobucarb c6 nong
do 500pg/L cua Sigma — Aldrich. Cac
hoa chit methanol, axeton, n-hexan va
diclometan déu thudc loai tinh khiét cua
Merk, NaCl va Na,SO4 voi do tinh
khiét >99,5% ctia Sigma — Aldrich.



- Natri oxalat (Oxa) cua Meck, dung
dich dugc chuan bi & néng do 0,2M.
Chat hoat dong bé mat natri dodecyl
sunphat (SDS) cua Meck, dung dich
chét hoat dong bé mit duoc chuan bi &
néng d6 50cmc (trong d6 leme cua
SDS la 2,4g/1 [10].). Dung dich DOC
ndng d6 765mg/1 theo Strobel [11].

2.2. H¢ thi nghiém

2.2.1. Chudn bi mdu dit

Mau dit dugc 1y & 16p dat mat véi do
sau tr 0 - lem trén rudng lua & xa
Huong Toan, ngoai 6 thanh phé Hué.
Mau dit dugc siy khd, nghién min qua
rdy 2mm, bao quan & -4°C.

Bom thudc trir sdu vao trong dat: Sml
aceton cua dung dich fenobucarb nong
do 100mg/1, duoc tron déu voi S5¢g dat &
dang dung dich dat véi 20ml aceton, dé
bay hoi aceton sau 24 gio trong tu hut.
Sau d6 mau dat da bom thudc trir sau
nay dwoc tron déu v6i miu dit sach
thanh 100g dé dugc mau dat trong do
mdi thudc trir su dat Spg/g (khdi luong
kho) [5].

2.2.2. Thiét ké thi nghié¢m

Dung phan mém théng ké Modde 8.2
(Umetric, Sweden) dé thiét ké ma tran

thi nghiém, phén tich théng ké va mé
hinh héa dé tim phuong trinh hdi quy,
diéu kién toi wvu. Ham muc tiéu mat
(RMS) dua trén mo hinh hoéa thi nghiém
bac hai tim xoay diy du voi cac thi
nghi¢ém ¢ tam va nhirng thi nghiém &
diém sao (*) duoc st dung dé nghién
ctru anh huong dong thoi cua ndng do
cac chat DOC (mg/l), chat hoat dong bé
mat SDS (cmc) va natri oxalat (OXa)
(M) trong dung dich dén su nha hip phu
cia fenobucarb tir dat vao trong dung
dich.

M&i bién doc 1ap co6 5 mirc thi nghiém
(bang 1) va c¢6 14 thi nghiém 1a su két
hop gilta cac muc nay va 3 thi nghi¢m
lap lai & tam. Tong cong 17 thi nghiém
duoc thyc hién, mdi thi nghiém duogc
lam kép 2 miu va tién hanh mot cach
ngau nhién theo tinh toan cua Box-
Behnken [12] dé tranh sai s6 hé thong.
Céc thi nghiém cung véi cac bién da ma
héa va gia tri thuyc dugc chira ¢ bang 2.

Bang 1: Cdc hé s6 va cdc mikc sik dung trong thiét ké thi nghiém

Mtrc ma hoa
Budce
L Ma | Muc sao Lz Muc , Muc sao 2.
Céc bién . Mtrc thap . Mtrc cao thay do1
hoa (-) tam (+)
-1,682 -1 0 1 +1,682 A
DOC (mg/l) | x; 8 25 50 75 92 25
SDS (emc) | x2 0 1 3 5 6,4 2
Oxalate (M) | x3 0 0,001 0,05 0,1 0,15 0,049
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Céc bién doc 1ap DOC, SDS, Oxa duoc mé hoa thanh x1, x2, x3, giira bién doc lap va

bién ma hoa lién hé v6i nhau bai cong thire: X, = —DO;_ >0 (1); x,= SD‘; -3
Oxa — 0,05

2 X, =—— " (3

? 0,049 3

Ham muc tiéu Y 14 ndng d6 nha hap phu cta fenobucarb trong dung dich.

Y = Zbl.xi +Zbl.jxixj +Zbl.jkxixjxk +,...,+Zbﬁxi2 +... 4
Trong do: x;, xj la cac bién doc lap, Po la héng s0, Bi, Bii, Bij 1a cac hé s6 bac nhat, bac
hai va hé s tuong tac giira 2 bién.

Bang 2: Ma trdn thiét ké thi nghiém va cdc két qua thi nghiém

TN | Cac bién da mi hoa Céc bién doc lap o
DOC SDS Oxa I\fong do nha hap thu
X] X2 X3 (mg/l) (cme) (M) cua fenobucarb (pg/l)
1 -1 -1 -1 25 1 0,001 17,11
2 +1 -1 -1 75 1 0,001 106,18
3 -1 +1 -1 25 5 0,001 74,76
4 +1 +1 -1 75 5 0,001 79,17
5 -1 -1 +1 25 1 0,1 92,67
6 +1 -1 +1 75 1 0,1 120,91
7 -1 +1 +1 25 5 0,1 125,52
8 +1 +1 +1 75 5 0,1 94,67
9 | -1,682 0 0 8 3 0,05 38,96
10 | +1,682 0 0 92 3 0,05 125,66
11 0 -1,682 0 50 0 0,05 78,26
12 0 +1,682 0 50 6,4 0,05 108,05
13 0 0 -1,682 50 3 0 59,11
14 0 0 +1,682 50 3 0,15 117,58
15 0 0 0 50 3 0,05 65,52
16 0 0 0 50 3 0,05 67,14
17 0 0 0 50 3 0,05 66,61
2.2. 3. Thi nghigm nhd hdp phu 40ml dung dich nha hap phu goém c6
Thi nghi€ém nha hép phu duoc tién hanh DOC, SDS, Oxa v&i mdi n6ng do theo
cing mdt loat véi mdi ng thi nghiém ma tran thi nghiém ¢ bang 2. Hon hop
gdm 4g dit da bom thudc trir siu va ctia dat va dung dich nha hip phu dugc
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lic voi tée do 150 vong/phut, & 25°C.
Sau d6 dung dich duoc ly tdm & tdc do
2000 vong/phut trong 15 phat. Dich
chiét tam duoc chiét pha ran voi cot
C18 (sau khi hoat hoa lan luot voi 3ml
dichlorometan 3ml
3mlH,0) véi toc d6 dong 8ml/phit. Sau
d6 cot C18 duoc thoi khé 30 phut, va

rua  giai

methanol

voi 3x2ml dichlorometan,
3x2ml hon hop dichlorometan : hexan
(1 : 1) va 3x2ml hexan. Dung dich rtra
giai duoc dong kho ¢ -80°C, pha hitu co
con lai duoc cat quay chan khong, phan
can dugc hoa tan trong Iml hexan, va
phan tich trén thiét bi GC/MS [5]. bing
phuong phap Sim véi diéu kién do: Cot
sic ky DB-5MSi (30 m x 0.25 mmx
0.25 pwm) . Chuong trinh nhiét d6 cdt
duogc cai dat & 40°C (2 phat), ting dén
300°C (8°C/phut), giit & 300°C (4 phut).

Bom miu tr dong v6i 1pL, ché do

splitless mode, khi mang He vé6i van toc
40cm/gidy, tbc d0 dong khong doi.
Nhiét d6 cong bom miu, ngudn ion va
interfac 1a 250°C, 200°C va 300°C [13].
3. KET QUA VA THAO LUAN

3.1. Phwong trinh hoi quy

Két qua cac thi nghiém xac dinh ndng
do fenobucarb trong dung dich nha hip
phu véi cic ndng do khac nhau cua
DOC, SDS, Oxa theo ma tran thi
nghiém duoc chi ra & bang 2. Két qua
nay duoc str dung dé phan tich thong ké
va du doan phuong trinh hdi quy théng
qua phian mém Modde 8.2. Chuén théng
ké student (chudn t) duoc s dung dé
danh gia do tin cdy cua cac h¢ s6 hoi
quy. Sau khi loai bo cac hé sé hdi quy
khong c6 nghia, va thay thé cac bién da
ma hoda bdi cac gia tri thuc, thu duoc
phuong trinh hdi quy ctia cac ham muc

tiéu sau:

[ fenobucarb|=-27,92 +1,42[SDS 1+ 7,51[SDS]+ 693[ Oxa] + 0,008[ DOCT +2,45[SDST

+2809[0xa* —0,35[DOC|x[SDS |- 9,81[DOC x[Oxa]-33,49[SDS [x[Oxa]

)

Vi khoang gid tri: 25 <[DOC] <90mg/1, 0 <[SDS]<6,4cme, 0<[Oxa] <0,133M

Gia tri R? cua phuong trinh hdi quy béc
hai day du cua ndng d6 nha hap phu cua
fenobucarb 1 0,990; R%,5 = 0,976 gan
v6i 1, va gid tri cua chuan F 13 68,45
(>3,67) n6 cho thiy moé hinh nay phu
hop véi dir 1i€u thi nghiém [14]. Gia tri
chuidn F cho su thiéu phu hop cua
phuong trinh hdi quy bac hai day du cua
ndng d6 nha hip phu cua fenobucarb 1a
0,07 (<5,78) n6 loai trir su thiéu phu
hop ctia cac mo hinh [14]. Tir cac két
qua nay cho thiy mé hinh phuong trinh
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héi quy bac hai (ndng d6 nha hip phu
ciia fenobucarb) cho cac bién twong
quan ([DOC], [SDS], [Oxa]) duogc chi
ra & phuong trinh (5) ¢6 gié tri thong ké
t6t dé du doan thi nghiém trong ving
gia tri ma thi nghiém nghién ctru.

3.2. To6i wu héa nha hdp thu caa
thubc trir sdu véi cac diéu kién thi
nghiém

Kiém tra lai phuong trinh hdi quy (5)
v6i thi nghiém duogc tién hanh boi thi
nghiém nha hip phu véi 2 dung dich



nha hép phu khic nhau (bang 3). Két Tir phuong trinh hdi quy tim dugc cho

qua & bang 3, cho thiy su sai khac giira phép chiing ta tim thy cac diéu kién tdi
thi nghiém va tinh toan theo md hinh wu cho ndng d6 nha hip phu cua

cho fenobucarb 1a (106 = 16%). Két qua fenobucarb bai anh huong dong thoi
nay mot 1an nita khang dinh lai phuong ciia ndng d6 DOC, SDS va Oxa trong
trinh hdi quy thu dwoc 1a phu hop véi dung dich.

thi nghiém.
Bdng 3. Két qua thi nghiém va dw dodn boi cdc phirong trinh héi quy
DOC:40mg/1 DOC:70mg/1
Dung dich nha hip phu SDS:1cmc SDS:1,5cmce
Oxa: 0,0505M Oxa: 0,1M
Nong d¢ nha hap phu du doan boi ph
ong o a hap phu dy doan bdi phuong 58,082 113,69
trinh ho1 quy (mg/1)
Nong d6 nha hap phu thu duoc boi thi
. 68,31 + 3,75 107,60 + 4,97
nghi¢m (mg/1)
Su sai khac gitra thi nghi€ém va phuong trinh
A 117,61 94,65
hoi quy (%)
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a) Oxa=0.05M b) SDS =3 cmc ¢) DOC = 50 mg/L
Hinh 1: B6 thi mdt muc tiéu va duwong déng miuec chi ra sy anh huong cua DOC, SDS
va Oxa lén nong dé nha hdp phu ciia fenobucarb
Hinh la,b, ¢ & dd thi mit muc tiéu va cua fenobucarb trong vung thi nghiém
trong ddng mirc véi ndng d6 khac nhau duogc thuc hién bang phan mém Modde
ciia 2 bién doc lap, trong khi giit ¢ 8.2 voi phuong phap dudng dbc nhit.
dinh bién tht 3 & mirc tAm duoc thuc Két qua thu duogc voi néng do DOC,
hién boi phan mém Modde 8.2, né chi SDS va Oxa tuong tuUng la 50mg/l;
ra ving t6i wu cho ndng d6 nha hip phu 3,75cme; 0,1M thi ndng d6 nha hap phu
cua fenobucarb. Trong nghién ctru nay t6i wu dat duoc 1 95,5ug/1.

tim diéu kién t6i wu cho nha hip phu
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4. KET LUAN

Anh hudng ddng thoi ciia ndng do céac
bon hitu co hoa tan, chat hoat dong bé
mat va natri oxalat trong dung dich 1én
ndng d6 nha hap phu cua thudc trir sau
fenobucarb d3 duoc thé hién qua
phuong trinh hdi quy bac hai véi d6 tin
cdy thong ké trong ving thi nghiém boi
phuong phdp mat muc tiéu.

Bang viéc st dung cac phuong trinh hdi
quy nay cé thé du doan duoc nong do
nha hip phu coa thubc trir sdu
fenobucarb trong nudc khi c6 mat céac
yéu td cac bon hitu co hoa tan, chit hoat
dong bé mit va natri oxalate trong diéu
kién 4p dung cua nghién cuu nay. Tu
diéu kién t6i wu cho nha hip phu cua
fenobucarb c6 thé kiém soat va khéng
ché cac diéu kién cta cac bon hitu co
hoa tan, chat hoat dong bé mat natri
dodecyl sunphate va natri oxalate dé
han ché nha hip phu cua fenobucarb
vao pha long.

M6 hinh nay méi chi nghién ctu & muc
d6 cua 3 yéu t6 cac bon hitu co hoa tan,
chat hoat dong bé mit natri dodecyl
sunphat va natri oxalat dén su nha hip
phu cua céc thube trir sdu, @& mo hinh
nay cé thé st dung trong danh gia thuc
té can phai co6 nghién ctru thém vé anh
huong cua cac yéu té khac nhu nong do
ban dau cia thudc trir sau, ty 1€
dat:nudc, thoi gian nha hip phu.

Loi cam on: Nghién ciru nay dwoc thuc
hién theo nhiém vu KH va CN cap co
so 2016 ciia Vién Hoa hoc, Vién Han
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