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Abstract

The living environment is severely contaminated by the toxic wastes discharged into the environment, which
polluted land, water and air environments. The waste is a direct threat to human living environment, as well as living
organisms on Earth. There have been many methods are to handle the hazardous waste such as: Processing of domestic
wastewater, industrial wastewater, process waste gas and solid waste. Especially the handling of plant protection drugs
used in agriculture has expired is extremely difficulties, requiring the cost of handling very expensive. This paper
presents the result of applied research, catalysis, complex, created by ion Co(ll) with Axetylaxeton (Acac), to the
destruction of pesticide DDT (dichloro-diphenyl-trichloroethane) has expired use duration, must be destroyed. The
results DDT the destruction of time 120 minutes achieved 90.4 % performance. The obtained results are the scientific
basis for the use of catalytic complex [Co(Acac)]” in the production process technology.
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1. PAT VAN BE

Hop chit thuéc trir sau  dichloro-diphenyl-
trichloroetan DDT, c6 cong thirc phan tir C14HyCls 1a
mdt hdn hop nhiéu dong phan, gdm hai vong thom co
chira Clo, trong d6 ddng phén para c6 do doc tinh cao
nhit d6i v6i con tring, do nha sinh hoa hoc Paul
Muller ngudi Thuy si tim ra, di duoc sir dung nhiéu
trong nong, 1am nghiép, nhat 1a trong linh vuc y té,
duoc st dung dé phun mudi, diét con tring [1, 2, 4, 7].

Trong qué trinh st dung DDT, ngoai tinh chat
tich cyc 1a tiéu diét sdu bo pha hai mua mang, mang
lai nang xuat cho cay trdng, khir trung va diét muoi
kiém soat madm mdng giy bénh sét rét. Song ciing
gay ra nhirng anh hudng tiéu cuc tdi mdi truong
song, khi bi DDT tham nhdp vao co thé con ngudi,
qua cac con dudong khac nhau, nd pha huy cac co
quan ndi tang ciia con ngudi, giy ra cac bénh veé
than kinh, rdi loan chirc ning gan, giy ra cac bénh
ung thu, anh hudng nghiém trong dén sirc khoe con
nguoi [3, 4].

DDT cho dén nay da bi cam st dung, song bang
nhiéu con duong khac nhau, nguoi ta van tiép tuc st
dung, do gia thanh ré, dé san xuét dic biét 1a nhép
lau tir Trung Qudc. Con ton dong mot lwong 16n
thudc bao vé thuc vat DDT da qué han str dung tai
Viét Nam, cin phai thu gom tiéu hay. Song, viéc
tiéu hiy DDT 1a v6 cling ton kém vé thoi gian, ciing
nhu chi phi cho qué trinh tiéu hily, sao cho khong

phat sinh ra cic chat doc hai cho méi truong song
clia cac loai sinh vat. Bang nhiéu phuong phéap khac
nhau nhu: phuong phap dét, chon 1ip va phuong
phap héa hoc [1, 4, 7].

Phuong phap ddt phai tiéu ton nhiéu ning luong,
song lai phat sinh ra cac chat khi doc hai hon dic
biét 1a khi Clo ciing can phai xu 1y. Phuong phap
chon 1ap ciing rat ton kém, doi hoi mot chu trinh kép
kin hoan toan trong bé chira, néu bé chitra bi ro ri d6
1a nguy co chat doc hai ngdm vao moi truong dat, sé
anh huong truc tiép dén ngudn nudc ngém Phuong
phép hoa hoc dung phan tmg hoa hoc dé tao ra cac
san pham it doc hai hon [2, 5, 6].

Bai bao nay 1a két qua nghién ctru tmg dung xuc
tac phtrc dong thé cua Co(Il) voi Axatylaxeton, dé
tiéu huy xu 1y chét thai doc hai thube trir sdu DDT.
Két qua xir 1y DDT trong khodng thoi gian 120 phut
dat hiéu xut 90,4 %. Uu diém cua phuong phap nay
1a phan tmg xay ra & diéu kién thudng, vai toc do va
do chon loc cao. Két qua nghién ctru 1a co sé khoa
hoc cho viéc ing dung xtc tac phirc vao trong cac
qua trinh céng nghé san xudt.

2. PHUONG PHAP NGHIEN CUU

Céac hoa chit duge st dung c6 d6 sach PA. Tao
ngudn ion Co(l1) tir dung dich CoSO,; Axetylaxeton
(Acac) dong vai tro 1a ligan tao phurc voi ion Co(ll);
H,0, 13 chét oxi hoa; Hydroquinon (Hq) dugc sir
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dung 1a chit trc ché; pH cua dung dich phan tmg
dugc do trén may KEN-AT-500N cia My; NaOH va
HCIO, dugc s dung dé diéu chinh pH cta dung
dich phan tng.

Nhiét 46 dugce duy tri & nhiét do 30 °C nho may
6n nhi¢t U10. DDT déng vai trd 1a co chat can phai
phén huy.

Phuong phap duoc sir dung dé nghién ciru 13 sic
ky khi khdi phé GC/MS (Gas Chromatography Mass
Spectometry) 1a mét trong nhitng phwong phap sic
ky hién dai nhét hién nay, véi do nhay va do chon
loc cao, dugc st dung trong cac nghién ctru va phan
tich két hop, c6 the danh gi, phan tich dinh tinh va
dinh luong cac mau can nghién ciru.

Phan séc ky khi (GC) dung dé phan tich hdn hop
cac chit va tim ra chat can phan tich.

Phan khéi phd (MS) dung dé xac dinh khoi
lugng cua phan ti hop chat, hay ting phan tach
riéng cta nd, xac dinh chu trac cua mot hop chat va
néng do cac chit trong mau, dya trén ty 1& khdi
luong trén dién tich cua ion (M/Z). Tir d6, c6 thé xac
dinh duogc thanh phan héa hoc ciia mau.

Phuong phap GC/MS ding dé xac dinh cac san
pham chuyen hoa co chat bang hé xtc tac phirc, phat
hién sy xudt hién ciing nhu bién mat cua cac san
pham trung gian. P chuyén hoa co chit theo thoi
gian phéan huy tinh theo cong thirc sau:

~S0=C 100% 1)
0
Trong d6: Co 12 ndéng d6 co chét trong dung dich
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phan tmg trude khi phan tng; C 12 néng do co chét
con lai sau nhu’ng khoang thoi gian chuyén hoa.

Xéc dinh phan tram DDT bi chuyén hoa, xay
dung dudng chuan dinh 1uorng DDT theo tin hiéu sac
dd tong ion pho khéi TIC, r6i dinh lugng nong do
DDT con lai theo thdi gian phan (mg bing duong
chuan nay.

Xéc dinh lugng DDT con lai theo thoi gian va
dinh danh c&c san pham phan hiy ctia DDT theo
thoi gian, bang ky thuat sic ky khi phd khdi 6890GC
Plus - 5973N MSD cua hang Agilent Technologies
(USA). Cic miu nghién ciru déu c6 thé tich bang
nhau, sau nhimng khoang thoi gian nhat dinh, ngay
lap tirc dua toan b miu di xur 1y, chiét tach, lam
sach va phén tich trén hé théng GC/MS.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru d9 chuyén h6a DDT
Hé phan tng duoc sir dung dé nghién ciru la:
H,O — Co(ll) — Acac — DDT - H,0,

Phtrc tao boi ion Co®* véi Axetylaxeton (Acac)
dong vai tro 1a chat xuc tac [Co(Acac)] cho qua
trinh phéan huy co chat co nong do 10 M; nong do
[H.0.]o = 10% M. Nhiét d6 dugc duy tri ¢ 30 °C.
Tién hanh phan hily cac mau, sau nhitng khoang thoi
gian khac nhau, tir 0 dén 120 phut, dimg phan tng
bang chit trc ché Hg dé phan tich mau.

Bang I: Do chuyén héa co chat DDT theo thoi gian phan ting

Thoi gian (phut) 0 10 20 40 60 80 100 120
Néng dé C (mg/l) 0,773 | 0587 | 0346 | 0215 | 0149 | 0,105 | 0,096
o (%) 227 | 413 | 654 | 785 | 851 | 895 | 904

Két qua nghién ctiru duoc thé hién trén bang 1
va hinh 1 cho thay: dién tich pic ctia co chat DDT
giam dan theo thoi gian. Nguyén nhén 1a do, trong
cau ndi cua phirc xtic tac [Co(Acac)]* con nhiéu vi
tri con trong, nén phéan tor H,O, da tham nhap vao
cau ndi cua phirc, tao thanh phuc trung gian hoat
dong Peroxo [Co(Acac)H,0,]" theo phuong trinh:
[Co(Acac)]” + H,0, — [Co(Acac)H,0,]"

Luc nay trong phéan tir phiic Peroxo dién ra qua
trinh phan huy H,0, ngay trong ciu néi, tao thanh
cac goc tu do HO* theo phuong trinh:
[Co(Acac)H,0,]" — [Co(Acac)]**+ HO* + OH"

Céc gbc tu do HO* sinh ra, dd oxi hoa ngay co
chat DDT, tao thanh cac san phdm oxi hoa khac ¢
khdi lwgng phan tir nho hon theo phuong trinh:

HO* + DDT—— P, (CAc san pham oxi hoa)

Mit khac, ion Co(lll) trong phirc [Co(Acac)]*"
cing khir mot phan co chat DDT, dé tao ra cac san
pham oxi hoa khac, dong thoi phuc hdi dang phirc
xUc tac ban dau [Co(Acac)]+ theo phuong trinh:
[Co(Acac)]”* + DDT — [Co(Acac)]” + P,

(P, 14 san pham oxi hod)

Qua trinh cu lap di, lap lai, co chat DDT dan
dan bi phan hity thanh cac san pham oxi hoa c6 khdi
lugng phan tiru nhé hon, it doc hai hon va phirc xic
tac ludn dugc phuc hoi sau phan Gng.

Nhin vao db thi trén hinh 1 cho thdy, ndng do
ctia co chit DDT giam dan theo thoi gian va hiéu
sudt ciia qué trinh chuyén hoa DDT, ting dan theo
thoi gian dugc thé hién trén hinh 2, sau khoang thoi
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gian 120 phat, dat 90,4 %.

3.2. X&c dinh cac san pham oxi héa DDT

Biang phuong phap GC/MS (Gas
Chromatography Mass Spectometry) dé phan huy
DDT theo thoi gian cho théy:

Duéi tac dung cua xtc tac phirc [Co(Acac)]”,
chat DDT di bi phan hiy, tao thanh cac san pham
trung gian khac nhau. Phan t& DDT bi phan cit
thanh nhiéu manh, thoi gian cang dai, thi sy phan cat

C (mg/l)

o Thoi gian (phut

0 20 40 60 80 100 120

Hinh 1: Su phu thudc cta C vao thoi gian

Nghién ciru phédn hity thuéc béo vé...

thanh nhidu manh nhé hon, c6 thé bi oxi hoa sau dén
CO,, H,0 va Cl,. Bang phu'ong phap GC/MS da
dinh danh dugc mot sd san pham, cac san pham dic
trung dugc thé hién trén bang 2.

Nhu vay, duédi tac dung ctia xuc tac phtrc ma
phan to DDT da bi phan huiy, dién tich pic cia DDT
giam dan, nong 6 DDT da giam dan theo thoi gian,
do bi phan huy thanh nhidu manh phén tir khac nhau
¢6 khoi lugng phén tir cang nho dan, xuat hién nhiéu
san pham trung gian khac nhau.

1007 H (%)

80 4
60 4
40
20 4

Thoi gian (phtt)

0 ; ; ; ; ; ;
0 20 40 60 80 100 120

Hinh 2: Hiéu suat xir Iy DDT theo thoi gian

Bdng 2: Su phu thudc cua dién tich pic TIC ciia cac chat vao thoi gian phan ting

Thoi gian
(min) | 19 20 40 60 80 100 120

San phdm

giggcls 3,208x10° |1,813x10°|1,651x10° | 1,109x10° | 0,807x10° | 0,582x10° | 0,307x10°
(CeH4Cl).CH, 1,952x10° |3,998x10°|5,027x10°| 5,861x10° | 6,364x10° | 6,835x10° | 6,568x10°
g:ﬂﬁgt_"éﬁ? 2,092x10° (3,993x10° [5,015x10° | 5,847x10° | 6,441x10° | 6,623x10° | 6,519x10°
g?ﬁ:@f’enze” 1,878x10° [2,137x10°(2,529x10°| 2,532x10° | 2,743x10° | 2,912x10° | 2,837x10°
o ggl'soroema” 1791 | 1835 |6,089x10°| 8,036x10° | 9,157x10° | 9,985x10° | 1,024x10°
g:ﬁgzorm 1897 1934 [1,327x10%| 1,742x10*|2,519x10° | 4,647x10* | 7,219x10°*

Céc gia tri dic trung ciia phd khdi lugng (M/Z)
ctia cac san pham oxi hoa duoc thé hién trén bang 3
cho thidy: Duéi tac dung cia xGc tic phuc
[Co(Acac)]", ma tir phan tir 1on DDT, da bi phan ct
thanh nhiéu manh c6 khdi lugng phan tir nho hon,
tao thanh cac hop chét it gy doc hai hon dbi voi
sinh vat séng. Dicu nay chimg to, vai trd clia xic tac
phtic [Co(Acac)]” da xtic tac cho qua trinh phan hiy

céc hop chét hitu co, xir Iy cac chét thai doc hai bao
v€ mdi trudng.

Bing phuong phap GC/MS di chi ra rang, qua
trinh phan huy phan te DDT dudi tac dung cia xuc
tac phuc [Co(Acac)]*, da sinh ra cac san phdm khac,
c6 khi lugng phan tir nho hon, cac két qua nghién
ctru duge thé hién trén hinh 3 dén hinh 6.
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Bdng 3: Cac gia tri dic trung trong phd khéi lugng cua cac san pham phan hay (M/Z)

DDT p-Chlorotuluen Chlorobenzen 1,1,1-Trichloetan Chloroform
C1sHoCls CeH4CI-CH; CesHsClI CH3;—CCly CHCl;

M/Z | Ty1é| Cong | M/Z | Ty1¢| Cong | M/Z | Ty1¢| Cong | M/Z | Ty1¢| Cong | M/Z | Ty 1¢|Cbng
% | thuc % | thuc % | thuc % | thuc % |thuc

265 | 431 39 [108 38 | 57 26 | 118 35 [18,6
276 | 10,0 50 | 47 |CHCI| 50 | 96 27 | 88 37 | 58
292 | 13,4 51 | 55 |-H" 51 | 12,0 60 | 58 47 1351
316 | 10,7 63 | 11,2 56 | 39 61 | 453 48 | 16,0 |CH-
355 | 100 |CiHs | 65 | 15,6 74 | 43 63 | 14,9 |CoHe—| 49 |122|CI'

356 | 16,3 |-Cls" | 89 | 75 75 | 4,6 97 | 100 |CL" 50 | 5,1
357 | 65,1 91 | 100 | C,H,"| 77 | 453 |CeHs" | 99 | 63,4 82 | 3,8

358 | 9,5 92 | 84 112 | 100 | CgHs | 101 | 10,1 83 | 100 |CH-
359 | 10,5 126 | 20,8 |C;H~| 113 | 6,9 | -CI" | 117 | 16,4 |CCI;" 85 |63,6|Cl,’
361 | 99 128 | 6,1 | CI" | 114 | 329 119 | 16,0 87 9,5
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Hinh 3: Khi pho cua phan tit DDT
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Hinh 4: Khdi phé ctia phan tir chlorobenzen
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Hinh 5: Khéi phd ciia phan tir 1,1,1-trichloroetan
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Hinh 6: Khéi pho cua phén tir chloroform

Céc san pham sinh ra trong qué trinh phéan hiy
DDT chu yéu la p-chlorotoluen, chlorobenzen,
1,1,1-trichloroetan va chloroform, thoi gian cang dai
thi qua trinh phan huy cang sau, tao ra cac san pham
c6 khoi hIO’ng phén tir nho hon va it gy doc hai hon
d6i v6i moi trudng sdng.

Chung t6 xtc tac phirc [Co(Acac)]’, dong vai
tro 1a chat xuc tic cho qua trinh phan hiy cac chat
thai doc hai nhu thudc trr sdu DDT bao vé moi
trudng.

4. KET LUAN

Phtrc [Co(Acac)] la chat xuc tac, trong qué
trinh phan hiyy chét thai doc hai thude trir sau DDT
(dichloro-diphenyl-trichloroetan), sau thoi gian 120
phat xt 1y, dat hiéu suat 1a 90,4 %, ching to kha
nang umg dung xuc tac phurc vao qua trinh tiéu huy
cac chit thai doc hai, dat két qua tot, nhdm giam
thiéu tac hai giy 6 nhiém moéi truong.

Két qua nghién ctru 1a co sé khoa hoc, cho viée
ung dung xuc tac phuc [Co(Acac)] vao trong cac
qua trinh c6ng nghé san xuit.
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