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Nghién ctru xir Iy Polyclobiphenyl bing phuong phap
hoéa nhiét xic tac
Phan I. Anh hudng ctia chat mang MB va
chat phan img CAO dén phan huy nhiét Polyclobiphenyl
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T6m tit. Bai bao da tién hanh nghién ctu phén huy PCBs ¢ nhiét Jo 600°C c6 sir dung chit mang
12 MB va chit phan img 1a CAO. San phén phan ung d dugc xac dinh. Cé sy khac biét vé san
phim phan hiy PCBs khi chi sir dung MB va khi sir dung hén hgp MB va CAO. Khi sir dung 3,0
gam MB c6 chira tir 1,0 dén 3,0 gam CAO thi san pham khi hinh thanh chi ¢6 chaa 1,2-
benzendicacboxylic axit khong dgc; PCBs con lai trén MB chi con 4 dén 6 nguyén tir clo trong
phén tir. Hiéu suit phan hiy PCBs ting khi sir dung thém chat phan (mg CAO, va dat cao nhét 1a

98,88%.

1. Dit vin dé

Polyclobiphenyl (PCBs) la mot hon hep
chit co clo dugc sir dung lam chit dién moi
trong dau bién thé, chit khang chay trong diu
thiy lyc, chit déo hoa, va chit cho vao muc
in,.... Bén canh d6, PCBs con 1a hdn hep chit
gdy 6 nhiém méi tnrong; gy ung thu & ngudi;
1am anh huéng dén hé than kinh, hé mién dich,
hé ndi tiét, hé sinh dyc ciia mot sb loai sinh vat.
PCBs rét bén trong tir nhién va khoé bj phan hay
bai vi sinh vt va hoa chét. Vi vy tir nim 1979,
PCBs di bj cAm san xudt trén toan thé gioi [1-3].
Tuy nhién, hi§n nay trén thé gidi, ciing nhu &
Viét Nam vin con tdn lru mét lugng 16n PCBs
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trong céc loai diu bién thé phé thai hojc dang
dugc sir dung. Vigt Nam, trudc ddy da nhdp
khdu khoang 30.000 tin diu bién thé tu
Rumani, Trung Quéc, Lién X6. Hiu nhu toan
b6 lugng dau nay chua duge kiém soat va xir Iy
sau khi thai bo [4]. Pay chinh 1a ngudn giy 6
nhiém chét hitu co kho phan huy rit 16n & nudc
ta hi¢n nay.

Viéc nghién ciru dé xir ly PCBs trong diu
bién thé phé thai da dugc nhiéu tic gia thuc
hién [5,6]. Mdi phuong phap nghién ciru ma
cac tac gia dua ra dya trén nhitng ky thuat khac
nhau. Trén co s& cac nghién ctru vé (g dung
vé cac khodng sét [7] va cac nghién ciru phan
hity PCBs, bai bio nay sé dé cap dén viéc
nghién ctru phan hiy PCBs bing phuong phap
hoa nhiét xic tac. Két qua da chi ra rang, &
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600°C khi tron ti 1é 3,0 gam khoang bentonit
giau montmorinolit (MB) véi khoang tir 1,0 dén
3,0 gam hdn hop oxit kim loai kiém thd (CAO)
thi PCBs s& bi phan hiy sau hon va san phdm
khi sinh ra chi cé chira 1,2-benzendicacboxylic
khong doc. PCBs con lai trén MB sau phan rng
¢6 chira tir 4 dén 6 nguyén tir Cl. Pdng thoi, khi
tang lugng CAO thi mic d¢ phan huy PCBs
ciing ting theo, va dat cao nhat 1 98,88%.

2. Thuc nghiém

2.1. Var ligu, hod chdt: Hén hgp PCBs
chuin KC 300 : 400 : 500 : 600 ti1g 1:1:1:1
c6 nong do mbi chat 1a 2ppm cua hiang HP
(M#). Ddu bién thé phé thai c6 ndng do PCBs la
418ppm. Cac dung moéi dung trong nghién ciru
c6 do tinh khiét nanograde. Chit hip phy
Silicagel kich thudc hat 320-630 mesh, axit
sunfuric 98%, cac mudi axetat cua Ni va Cu cua
hing Merck. Chét hép phu 5%C/Si.

Cot sic ky hap phu lam bing vat thay tinh
dai 300 mm, dudng kinh trong 6 mm dugc gin
khoéa diéu chinh téc do dong. Cot dugc nhoi
chit hip phu 5%C/Si theo thir ty tir dudi 1én
nhu sau: bong thuy tinh, 0,5g Na,SO,, 2g
5%C/Si, 0,5g Na;SO,, bong thuy tinh.

Vit liéu dung 1am chit mang xic tic MB va
duge tim cac chit xuc tic Cu, Ni va hdn hop
Cu-Ni véi cac lugng khac nhau da dugc st
dung trong cac nghién ciru trudc day [8].

2.2. Thiét bj: Hé thong may séc ky khi 6890
(GC) detecto cong két dién tir (ECD) va detecto
khdi phd phan giai thap 5973 (MS) cia hang
Agilent, My. Cét sic ky mao quan HP-5 c6 kich
thude 30m x 0,320mm. Thiét bj ding dé xac
dinh cac chit dau va cac chit con lai, cling nhu
chat sinh ra sau phan tmg. Thiét bj van hanh &
diéu kién t8i wu dé cdc dong phan tich ra khoi
nhau. Chuong trinh nhiét d§ cft 60°C, 1 phit,

20°C/phat, 130°C, 5°C/phat, 280°C, 10°C/phit,
300°C. Nhiét do detecto ECD la 300°C. Nhiét
d6 budng bom miu 1a 260°C. Ky thuat bom
mau splitless.

Thiét bj sir dung trong nghién ciru héa nhiét
xiic tic dé phan hiy PCBs dugc mo ta trong
Hinh 1. Ong phan img dugc sir dung c6 d6 dai
50cm, duong kinh 2,5cm. Trong dng dugce nhdi
bong thily tinh & hai dau, & gitra duge nhdi 3,0
gam vat li¢u mang xic tac va cling la vét liéu
mang chét phan {mg. Nhiét d% tién hanh phan
ing dugc lya chon trong khoang tir 400°C dén
700°C.

2.3. Cdc budc thuc nghiém: Lay 0,5ml dau
bién thé phé thai pha lodng trong Sml n-hexan.
Tam déu 10ml dung dich da chudn bj & trén lén
3 gam vit liéu mang xic tic. Dé bay hét dung
moi hexan. Nhdi vét liéu ndy vao éng phan ing.
Pit 8ng phan (g trong 10, gia ting nhiét d§ 1én
nhiét ¢ phan mg mong muén trong vong 10
phat. Cho qua 6ng phan tmg dong khi Nito tinh
khiét 1ml/phut. Khi sinh ra trong qua trinh phan
img dugc hap thu vao 100 ml heptan. Tiép do
Ian lugt nghién ciru 4nh hudng cia nhiét do,
thoi gian phan (g, lugng chat xiic tic tAm trén
chét mang, va anh hudng cia hdn hop oxit kim
loai kiém thd CAO dén higu xuit xir Iy PCBs.

Céc chét phan hiy, hinh thanh va con lai
sau phan (mg phan huy PCBs cé mit trong vat
liéu mang dugc chiét bang 3 x 50ml hdn hop
dung moi axeton : diclometan (ti 1€ 1:1). Dich
chiét dugc rira bing axit sunfuric 98% va nuéc
cat dén pH = 7. C6 can djch chiét dén 1ml va
nap vao cot sic ky di chudn bj & myc 2.1. Cho
qua cdt 2 x 30ml hdn hgp dung méi diclometan:
toluen (ti 1¢ 9:1) trwéc khi tach ldy phin doan
c6 chira cic hop chit co clo va PCBs. Sir dung
30ml toluen qua cdt, thu léy phan doan nay dé
phan tich cac hgp chéit co clo va PCBs trén
GC/ECD va GC/MS. Higu suat thu hoi cht dat
92 %.
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Hinh 1. So 4 h¢ thong xir ly PCBs trong phong thi nghiém.
1. Binh khi Nito; 2. Ong phan ing thach anh; 3. MB; 4. Béng thuy tinh;
5. L gia nhiét; 6. Gia 10; 7. Binh cau; 8. Dung mdi Toluen; 9. Ong sinh han.

3. Két qua va thao luian

Hén hgp PCBs chuin ndng d6 2ppm dugc
dung dé dinh lugng téng lugng PCBs trong mau
diu, mu sau khi xir Iy bing phuong phap héa
nhiét xtc tac. Trén co s& dudong ngoai chuan
Hinh 2 d3 xac dinh phuong trinh dinh lugng
PCBs nhu sau y = 47,696 .x.

Hinh 2. Pudng chuén dinh lugng PCBs.

Péanh gia kha nang lam viéc ciia chit mang
MB trong viéc phan huy nhiét PCBs da duoc
xem xét khi tron déu 3,0 gam MB vdi hdn hop
dung dich chira Sml hexan va 0,5ml dau bién

thé phé thai c6 ndng do PCBs la 418ppm va
duy tri nhiét d¢ phan (ng phan huy nhiét PCBs
& 600°C trong vong 6 gio. Két qua nhan duge
cho thiy, lugng PCBs bi phin hiy nim trong
khoang tir 95,92% dén 96,84%. Cac chat
PCBs con lai trén vét liéu mang va cac chit khi
thoat ra tr qua trinh phan huy hdéa nhi¢t PCBs
da dugc phan tich va chi ra trong Bang 1 va
Hinh 2. Diéu dang luu y & day 13, néu chi sir
dung MB lam chét mang trong qua trinh phén
hiy héa nhig¢t PCBs thi higu suit ciing dat dugc
kha cao, toi 96,84%; tuy nhién, san pham khi
sinh ra con cé chira ca cac hgp chit cuc ky doc
1a Dibenzofuran. Dé khic phuc nhitng nhugc
diém trén, cac thi nghiém tiép theo s& sir dung
cac chit phan ung CAO. Két qua cua viéc trén
1an chat phan tmg CAO vdi vét liéu mang MB
dd nhin dugc hiéu suit phan tng phan hiy
PCBs ¢ 600°C ting. Khi lap lai cac nghién ciru
néu trén, va ¢o tron cac lugng CAO khac nhau -
lan lugt 0,5; 1,0; 1,5; 2,0 va 3,0 gam véi 3,0
gam MB thi nhan thdy san phim khi va lugng
PCBs con lai sau phan img khac véi san phim
phan hiy héa nhi¢t PCBs khi chi st dung MB,
Bang 1 va Hinh 3. Hiéu suét phan (mg phén huy
PCBs tang khi ting luong CAO, va dat cao nhét
12 98,88%. Vai lugng CAO 14 0,5; 1,05 1,5; 2,0
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va 3,0g thi hi¢u suat phin hiy PCBs tuong tng
la 97.93; 98.78; 98,70; 98,88 va 98,72%.
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Sic ky dd phan tich PCBs trudc va sau phan
ing phén huy nhiét (& 600°C).

1. H3n hop PCBs truée phan tmg; 2. PCBs sau phan

ung trén MB;

3. PCBs sau phan ung trén MB + 2,0g CAO
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Va ciing nhan thiy riang, khi tang lugng
CAO thi san pham khi hinh thanh thap va khi
luong CAO sir dung tir 1,0 gam dén 3,0 gam thi
hinh thanh duy nhat mot san pham khi la 1,2-
benzendicacboxylic axit va PCBs con lai sau
phan (g trén chit mang kha giéng nhau vé
thanh phan, nhung & ham lugng khac nhau -
diéu nay ¢6 thé dugc danh gia thong qua hiéu
sudt phan (ng, Hinh 4.
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Hinh 4. Sy phy thuq")c’hiéu sut phéan huy PCBs vao
lugng chat phan ung CAO.

C6 thé thay rang cac san pham khi hinh
thanh trong phan ng phan huay nhi¢t PCBs &
600°C chii yéu la cac hop cac hgp chét clo
benzen c6 mirc d6 clo hoa tir 2 dén 4 nguyén tir
clo va dac biét tao ra hgp chit Dibenzofuran rét
doc. Khi sir dung lugng chit phan tmg CAO la
0,5 gam thi van thay xuat hién cic hgp chit clo
benzen trong san phdm khi; va khi do6 bét dau
xudt hién hop chat 1,2-benzendicacboxylic axit.
Khi ting lugng CAO tir 1,0 dén 3,0 gam thi san
phdm khi chi con xuit hién hop chat 1,2-
benzendicacboxylic axit khong doc.
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Bang 1. Thanh phén c4c chit PCBs con lai trén vat liéu mang MB va MB +CAO va cic chét khi thoét ra
tir phan tmg nhiét phan huy PCBs & 600°C

Chat mang Lugng CAO

Céc chat PCBs con lai va hinh thanh sau phan img

(gam) San pham khi

PCBs con lai

MB 0 1,3-diclobenzen
1,4-diclobenzen
1,2,3 -triclobenzen

C1,HCl, g6m 2 dong phan 1a:
2,3°,5,5’-tetraclo-1,1’-biphenyl
2,2’,5,6-tetraclo-1,1’-biphenyl

1,2,3,5-tetraclobenzen
1,2,4,5-tetraclobenzen
Dibenzofuran

C12HsCls gdbm 6 ddng phan la:
2,3°,4,4° 5-pentaclo-1,1’-biphenyl
2,2’,3,4,5’- Pentaclo-1,1’-biphenyl
2,2°,3,3°,6- pentaclo-1,1’-biphenyl
2,2°,3,4,5’-pentaclo-1,1’-biphenyl
2,3,3’,4,4’-pentaclo-1,1’-biphenyl
2,3,3’,4,6-pentaclo-1,1’-biphenyl
C;H4Cl¢ gdm 4 dong phén la:
2,2’.3,3’,6,6’-hexaclo-1,1’-biphenyl
2,2°,3,4’,4,6’-hexaclo-1,1’-biphenyl
2,2’,3,4’,5°,6-hexaclo-1,1"-biphenyl
2,2°,3,4,4°,5-hexaclo-1,1’-biphenyl
C1,H;Cl, gbm 4 déng phan la:
2,2°,3,4,4°,5,6-heptaclo-biphenyl
2,2’ 3,3’,4,6,6’-hexaclo-1,1’-biphenyl
2,2’,3,4,4°,5,6-hexaclo-1,1’-biphenyl
2,2°,3,3°,5,5’,6-hexaclo-1,1’-biphenyl

MBvaCAO 1,0-3,0

1,2-benzendicacboxylic axit

C]2H6Cl4 g("im 2 déﬂg phﬁn la:
2,3’,5,5 -tetraclo-1,1’-biphenyl
2,2’,5,6-tetraclo-1,1’-biphenyl
C1,H;sCls gbm 6 dong phén la:
2,3’,4,4’,5-pentaclo-1,1’-biphenyl
2,2°,3,4,5°- pentaclo-1,1’-biphenyl
2,2°,3,3’,6- pentaclo-1,1’-biphenyl
2,2°,3,4,5 -pentaclo-1,1’-biphenyl
2,3,3’,4,4’-pentaclo-1,1’-biphenyl
2,3,3’,4,6-pentaclo-1,1’-biphenyl

0,5 1,2,4-triclo-benzen
1,2,3-triclo-benzen
1,3,5-triclo-benzen
1,2-benzendicacboxylic axit

C1,H,Clg gdm 2 ddng phan 1a:
2,2’,3,4°,5’ 6-hexaclo-1,1’-biphenyl
2,2’,3,4,4°,5-hexaclo-1,1’-biphenyl

Trong khi d6 PCBs con lai trén chat mang
MB sau phan {mg bao gdm cic PCBs c6 mirc
clo hoa tir 4 dén 7 nguyén tir clo. Khi c6 chit
phin mg CAO, thi cac PCBs nhan dugc ¢
mic clo héa tir 4 dén 6 nguyén tir clo. Viée
hinh thanh 1,2-benzendicacboxylic axit trong
pha khi va lam giam sé nguyén tir clo trong
phén tir PCBs khi c6 mit ciia chét phan tmg cho

thay CAO déng vai trd quan trong trong phan
ing phan huy nhiét déi voi PCBs. Khi duy tri
nhiét d phian huy PCBs ¢ 600°C, tac dung cua
CAO ciing da phat huy tac dung, lam tang hi¢u
suat phan hiy PCBs tir 96,84% khi chi sir dung
chit mang MB lén dén 98,88%. Piéu d6 md ra
trién vong nhan dugc két qua tdt khi nghién ctru
vé héa nhiét xuc tac trong phan hiy PCBs.
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Research on destruction of Polychlorinated biphenyls by
thermal-chemical method with catalyst
Part 1. The effects of carrier MB and reactant CAO on thermal
destruction of Polychlorinated biphenyls

Nguyen Kieu Hung, Do Quang Huy, Tran Van Son,
Do Son Hai, Do Thi Viet Huong

College of Science, VNU, 334 Nguyen Trai, Hanoi, Vietnam

The research was conducted on destruction of PCBs at 600°C using MB as carrier and CAO as
reactant. End major products of the experiments were identified. There are differences in results
between use of MB and use mixture of MB and CAO. When using mixture of MB (3.0 grammes) and
CAO (1.0-3.0 grammes), gaseous products only contain 1,2-benzenedicarboxylic acid - non-toxic
substance. The remain of PCBs on MB have 4 to 6 Cl atomics. If we use more CAO reactant,
destrucion productivity of this reaction will increase and maximum is about 98,88%.



