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TOM TAT

Nghlen cuu tim ra cong nghe xit Iy chdt doc CS va san pham thity phan dang ddt ra hét sirc cdp
thiét. Bai bdo nay trinh bay két qua nghién ciru kha ndng xir 1y cdc chat doc néi trén bang phwong
phdp dé clo héa két hop thiéu dot c6 sir dung xiic tac. Chdt déc CS va san pham thity phdn dwoc
dé clo héa bdng dung dich KOH/PEG. Hiéu qua dé clo héa phu thudc vao nhiét do, thoi gian, mdc
PEG, ti 1é KOH/PEG. Khdo sdt tai 70 °C, thoi gian 3 h, ti I¢ khoi lwong KOH/PEG400 (30%, 50%)
hiéu sudt dé clo héa CS va san pham thity phdn dat dwoe lan ot 1o 94,8% va 95,4%. San pham
thuy phan trudc va sau khi dé clo héa dwoc dot trén 10 dot véi su cé mdt ciia xiic tdc sdt oxit FesOq
1 1¢ 0,5% tai 600 °C dat hiéu sudt chuyén héa CO; lan liot la 92,5% va 97,1%.

Tir khoa: CS; 2-chlorobenzylidene malononitrile; 2-chlorobenzaldehyde; KOH/PEG.
1. MO PAU

Hién nay, chit doc CS (2-chlorobenzylidene malononitrile) va san pham thiy phan chéat doc
CS (SPTPCP CS) (2-chlorobenzaldehyde) 1a nhitng hop chét hitu co chira clo dugc tim thiy trén
dia ban mét s6 noi trén ca nudc dit ra vin dé can thiét phai xir Iy. Tai Viét Nam, chat doc CS dugc
xtr ly theo phuong phap phan huy nhiét [1], thiéu dt c6 miat phu gla va chat xdc tac [2], thuy phan
trong moi truong kiém [3]. Tuy nhién, qua trinh thuy phan chit doc CS tao ra san phdm 2-
chlorobenzaldehyde con nguyén tir clo trong phan tir. D6i voi phuong phap phan huy nhiét, do su
xudt hién cac hop chét chira clo trong mach vong, viéc thidu hity khong tranh khoi sy hinh thanh
cac hop chit dioxin va furan. Trén thé gidi, viéc pha hity cac hop chit POPs c6 chira clo trong
phan tir duoc thyuc hién bang phuong phap ddt bang 10 nung [8], plasma [12] hodc dé clo hoa sir
dung tac nhan KOH/PEG tao ion hydroxit va alkoxit thay thé nguyén tir clo trong nhan thom theo
co ché (1), (2), (3) [5-9, 11]:

ROH (PEG) + KOH —ROK +H,0 1)
Ar—X + OH" >Ar—OH + X )
Ar—-X + RO —>Ar-OR + X~ 3)

Mot sé nghién ctru str dung xtc tac sit oxit tron 1an trong khi d6t 1am giam ning lwong hoat
hoa qua trinh phan huy chét hitu co [3]. Dé xu 1y triét dé can tién hanh dé clo hoa chat doc CS va
san pham thily phan chira clo trudc khi thidu ddt bang cach sir dung tac nhan KOH/PEG. Sau khi
dé clo hoa, chit 6 nhidm dugc thiéu dbt trén 16 dbt c6 st dung xuc tac FesOs nhim pha huy cac
hop chét 6 nhiém, ngin chin qua trinh hinh thanh dioxin [10].

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi nghién ctru

Lo nung SRIK-2-13, Taisite, Trung Qudc. Nhiét do didu khién tir 20 - 1300 °C, sai s6 + 1 °C,
buong gia nhiét Iam bang thach anh chiu nhiét. Lo nung dat trong ti hut trong qua trinh thi nghiém.
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1. Lo nung

2. Pau do nhiét 46

3. Vi tri lay mau khi

4. Ong dan khi

5.Thiét bi diéu chinh nhiét d6 10 nung
6. Sinh han lam mat khi thai

Hinh 1. Lo nung gia nhiét.

May sic ky khi khdi pho GC-MS 6890-5975, Agilent, My. Dung dé phan tich chat doc CS va
san pham thuy phan. Khoi lugng hoa chat nghién ciru dugce xac dinh trén can phan tich Precisa,
Thuy Si ¢6 d6 chinh xac 10*g.

2.2. Phwong phap nghién ciru

Nghién ctru anh hudng cua cac yéu té nhiét do (30 - 100 °C); thoi gian (0.5 - 4 h); loai PEG
(PEG200, PEG300, PEG400, PEG600); ti 1¢ tac nhan PEG400/CS (SPTPCD CS) (10 - 50%); ti 1¢
tac nhan KOH/CS (SPTPCD CS) (10 - 50%) dén hiéu suat dé clo hoa. Luong chat doc CS va san
pham thuy phan st dung 0,5 g moi loai cho tirng thi nghiém.

_ Xéc dinh hiéu suat qué trinh ¢ clo hoa chat doc CS va san pham thuy phan dugc thyc hién
bang cach chict trong 50 ml dung méi dichlomethane, 1am kho dung dich chi€t bang Na,SO4 khan,
cat quay dung dich vé 1 ml. Tién hanh chay trén may GC-MS 6890-5975, Agilent ¢ diéu kién: khi
mang He, ccf):[ HP5-MS 30 m, ap sué‘g dau cot 10,1 ~2 psi, chuong trinh nhiét d¢: bat dau 40 OQ, téng
10°C/phut dén 289 °C giir 5 phut, thé tich bom mau 1 pL. Pinh lugng dya trén duong chuan chat
ddc CS va san pham thay phan.

. P m,—m
Tinh hiéu suat dé clo hda: H% = ———x100%
mO

Trong d6: mo: Khdi lwong chat 6 nhiém trude khi dé clo héa (g).

m: Khéi lwong chét 6 nhiém con lai sau khi dé clo hoa (g).

Nghién ciru anh hudng ciia nhiét do dén qua trinh thiéu dot san pham sau khi d& clo hoa dugc
thue hién trong khoang tir 200 — 600 °C, anh hudng cua xic tac sat oxit FesOs voi % khoi lugng
0,1; 0,2; 0,3; 0.4; 0,5% & 400 °C. Xéq dinh hiéu suat chuyé,n hoa thrélnh CO2 bang dung dich nuéc
vo1 trong 10%. Ham luong CaCOs két tua dem loc trén gidy loc, say kho, cén trén can phén tich.
Lam mau trang xac dinh lugng CO; trong budng phan tmg.

. o . L CO,tt
Tinh hiéu suat thiéu dot san pham dé clo hoa: H% = —2—x100%
2

Trong d6: COstt: Khéi lugng CO, tinh duge tir thuc té két tia CaCOs (g).
CO.lt: Khéi lugng CO; tinh duge tir 1y thuyét (g).
2.3. Héa chit

Chat doc CS (2-chlorobenzylidene malononitrile), Chemdirect; san pham thiy phan chira clo
(2-chlorobenzaldehyde), dichlomethane (CH,Cly), oxit sat (FesOa), kali hydroxit (KOH), canxi
hydroxit (Ca(OH)>), natri sunphat (Na,SO.) hdng Sigma-aldrich.

Polyethylene glycol (PEG): PEG200, 300, 400, 600, hdng Sigma-aldrich. PEG200: MW 180 -
220 g/mol, @6 nhot dong 60 - 67 mPa s ¢ 20 °C. PEG300: MW 280 - 320 g/mol, d6 nhét dong 88
- 96 mPa s ¢ 20 °C. PEG400: MW 380 - 420 g/mol, d6 nhét dong 110 - 125 mPa s ¢ 20 °C.
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PEG600: MW 570 - 630 g/mol, d6 nh6t dong 17 - 18 mPa s ¢ 20 °C.
3. KET QUA VA THAO LUAN

3.1. Nghién ctru dnh hwéng ciia nhiét do dén hi¢u suit dé clo hoa

Két qua nghién ciru trong bang 1 cho thy nhiét do phan tmg c6 dnh hudng 16n t6i hiéu suat dé
clo hoa. Hiéu suat dg}t duoc cao nhat tai 100 OC doi voi c’hét‘d(f)c CS va san pham thity phén lan luot
1a 87,1%, 89,2%. Do thi hinh 2 cling cho thay hi¢u suat dé qlo héa tang nhanh ¢ nhiét do tu' 30 -
70°C, tir 70 - 100 °C, mac du nhiét 46 tang lén nhung hi¢u suat dé clo hoa tang 1én khong nhicu, xu
huéng tang chdm lai. Dicu nay cling phu hop voi ket qua nghién ctru cua tac gia Cafissi va cong su
khi d¢ clo hoa PCB trong khoang nhiét do tir 60 - 120 °C [S]. Do do, dé tiét kiém chi phi trong qua
trinh de clo hoa, chon d¢€ clo hoa ¢ 70 °C trong khao sat cling nhu trong thyc t€ xtr ly.

100

Bdng 1. Nhiét d"é anh huong dén hiéu suat dé clo
hoa chat doc CS va SPTPCD CS. —
80 o
Nhiét d9 | Chatddéc CS | SPTPCP CS
(°C) Higu suit (%) | Hiu sufit (%) | < ©
30 9,6 12,3 5 w0,
50 47,2 50,8 *
60 64,1 67,3 20
70 75,7 80,5
80 80 ! 8 84 ! 6 0 20 30 40 50 60 70 80 90 100 110
90 84,3 87,4 Nhiét a6 (°C)
100 87,1 89,2 Hinh 2. Nhiét 6 anh huong dén hiéu sudt
Khéi lugng 0,5 g (CS, SPTPCD CS), KOH 10%, | dé clo hoa chat djc CS va SPTPCP CS.
PEG400 10%, 3 gio

3.2. Nghién ctru dnh huéng ciia thoi gian dén hiéu suit dé clo héa

90

Bdng 2. Thoi gian anh hwong dén hiéu sudt dé .
clo héa chat déc CS va SPTPCP CS. 80 .o""' .
Thoi gian | Chatdoc CS | SPTPCP CS ) -
(h) Hi¢u suat (%) | Higu suat (%) g Yy
05 37,2 47,4
1 49,6 59,7 Tl |
15 37,5 67,5 //
2 64,8 74,1 1 e cs
2,5 70,2 77,6 30 e ————
3 75,7 80,5 T T giar{ (h) R
4;. 79,0 83,4 Hin‘h 3. Thoi gian anh huong dén hiéu sudt
Khoéi lugng 0,5 g (CS, SPTPCD CS), KOH dé clo héa chdt déc CS va SPTPCD CS.
10%, PEG400 10%, 70 °C

Két qua nghién ctru trong bang 2 cho thiy hiéu suat dé clo hoa dbi v4i chat doc CS va san pham
thity phan ting 1én theo thoi gian. Hiéu sudt dé clo hoa dat dugc cao nhat sau 4 gio dbi voi CS va
san phdm thiy phén 1an luot 14 79,0% va 83,4%. Két qua tur db thi hinh 3 ciing cho théy hiéu suat
dé clo hoa tang nhanh trong khoang thoi gian 3 gio dau, tir gio thir 3 tro di hidu sudt dé clo hoa
tang 1én khong nhiéu. Piéu nay ciing pht hop véi nghién ciru cta tac gia Toshiaki Yoshioka va
cong su vé kha nang d¢ clo hoa tang nhanh trong giai doan dau [11]. Do d6, trong khi tién hanh dé
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clo hoa, lya chon thoi gian trong khoang 3 gid nhdm tan dung ngudn nhiét tao ra trong qua trinh
hoa tan KOH vao nudc dé giam gia thanh xir 1y.
3.3. Nghién ctru dnh huéng ciia mac PEG dén hi¢u suiat dé clo hoa

Tir bang 3 cho thdy, tir mac PEG200 dén méac PEG400 cho kha ning dé clo ting 1én, méac
PEG400 cho hiéu suét dé clo hoa cao nhat ddi véi chat doc CS va SPTPCP CS, dat gia tri lan luot
1a 75,7% va 80,5% trong thoi gian 3 gio. Trong khi d6, sir dung mac PEG 600 thi hi¢u suat dé clo
hoa lai giam. Nguyén nhéan cua hién tugng nay 1a do mac PEG600 c6 do nhot giam, khbi luong
phan tir 16n dan dén su twong tic va khudy tron bi han ché. Piéu nay ciing phu hop v6i nghién ctru
dé clo hoa trén hop chit PCB cua tac gia Cafissi va cong su [5]. Do d6, Iwa chon mac PEG 400 1a
phu hop cho qua trinh d& clo héa ddi véi chat doc CS va san pham thuy phan trong thuc té.

Bdng 3. Mdc PEG dn,h huong dén hiéu sudt dé 80 . .
clo hoa chat doc CS va SPTPCP CS. 754 - ]
PEG | ChitdgcCS | SPTPCDCS | _.o] 7~ o
(10%) | Hiéu suat (%) | Hiéusuat (%) | S..] v
PEG200 48,0 59,0 o] /
PEG300 67,6 73,2 //
PEG400 75,7 80,5 sof
PEGGOO 72,4 7816 * PEG’ZOO PEG’GOO PEG"AOO PEG"GOO
Khoi luong 0,5 g (ng ‘SPTPCD CS), KOH Hinh 4. Mac PEG anh huong dén hiéu sudt
10%, 3 gio, 70 °C dé clo héa chat déc CS va SPTPCP CS.

3.4. Nghién ctru dnh huéng cia ti 18 PEG dén hiéu suit dé clo hoa

Tir két qua bang 4 ¢6 thé thiy rang ti 18 PEG400/CS (SPTPCP CS) énh hudng t6i hiéu suat dé
clo hoéa, khi chi ¢6 mat PEG400 ma khong cdé mat KOH, hiéu suat dé clo héa dat dugc thap do chi

c6 phan ung (2) xay ra, hiéu suit dé clo hoa dat duoc cao nhét 1a 35,5% va 40,7%, mac du ti 1€

Bing 4. Anh hwong cua ti 1¢ PEG400 dén hiéu sudt 120 A CL
dé clo hoa chat déc CS va SPTPCP CS. [ CS -10% KOH
- ; . 100 | SPTPCB CS - 10% KOH
Khoi | Chat doc | SPTPCPD | Chat doc | SPTPCD _ - a _
lwgng | CS o CS cs €= o 1 fl Hl B
PEGA400|Hiéu suat|Hiéu suat|Hiéu suat| Hiu suat| 3 _ |
%) | ©6) | %) | (6) | (%) |z
0% KOH 10% KOH *
10 216 034 | 757 80,5 0. W W W W
20 | .81 | 305 | 781 | 832 .
! ! 10 20 30 40 50
30 32,6 36,2 80,6 84,5 PEG400 (%)
40 34,3 38.6 81,9 86,4 Hinh 5. Anh huéng ciia ti 1¢ PEG400
50 355 40.7 82,3 87,1 den hiéu suat dé clo hoa chat doc CS va
: . SPTPCD CS.
Khéi lugng 0,5 g (CS, SPTPCP CS), 70 °C, 3 gid

PEG400 tang 1én dén 50%. Tuy nhién, khi c6 mit KOH 10% két hop v6i PEG400 thi hiéu suét
dé clo hoa tang 1én déng ké do xay ra dong thoi ca 3 phan tmg (1), (2), (3). Hiéu suat d& clo hoa
tang 1én cung véi viée tang ti 16 PEG400 tir 10 - 50%. Hiéu suét dé clo hoa dat duoc cao nhét khi
ti 16 PEG400 & 50%, KOH 10% d6i v6i CS va SPTPCD CS theo thir tu 12 82,3%, 87,1%.
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3.5. Nghién ctru danh hwéng cia ti 18 KOH dén hiéu suat dé clo héa

Tir bang 5 cho thay ti 16 KOH/CS (SPTPCD CS) anh hudng t6i higu suat dé clo hoa. Khi khong
st dung PEG400, hi¢u suit dé clo hoa dat dugc cao nhét dbi voi CS va san phém thily phan la
44,7% va 46,2%. Tuy nhién, hi¢u suét dé clo hoa tang cao khi st dung kém theo PEG400 30% do
céc phan tmg (1), (2), (3) cung xay ra. Hidu suat dé clo hoa dat duoc cao nhét dbi véi chat doc CS
va san pham thuy phan lan luot 12 94,8% va 95,4% khi ti 18 KOH/CS (SPTPCD CS) 1a 50%,
PEG400 30%. Ngoai ra, hi¢u suét dé clo hoa SPTPCD CS ludn cao hon chat doc CS cho théy chét
ddc CS bi thuy phan di phé v cu triac lam cho viée d& clo hoa dé dang hon.

Bing 5. Anh huong cia ti 16 KOH dén hiéu sudt dé

clo hia cht dgc CS va SPTPCP €. ™ || serecp cs - ow pes

Khéi | Chit doc | SPTPCP | Chét doc | SPTPCP| ™ |LIsPTPeoCs-sonpes -
lwong CS CS CS CS & 80- — | B
KOH Hiéu suat|Hi¢u sut|Hi¢u suit|Hi¢u suit g 604

@) | @ | ) | %) | % |

0% PEG400 30% PEG400 7

10 24,2 24,6 80,6 84,5 201 W H

20 | 354 36,2 85,3 88,1 0

30 | 416 435 90,1 93,5 ’ ? T oonen

0 | 425 ] Me | B3 | S | i s ohds e G

50 | 44,7 46,2 94,8 95,4 ' o3 SPTPCD CS. '
Khéi luong 0,5 g (CS, SPTPCP CS), 70 °C, 3 gid

3.6. Nghién ciru anh hwéng ciia nhiét do va xic tac dén hiéu qua qua trinh thiéu dét san
pham sau khi dé clo héa

Két qua bang 6 cho thay trong khoang nhiét do 200 - 500 °C, hiéu suit chdy ting nhanh, ting
cham lai tai ving 600 °C. Hiéu suat chay cta san phim dé clo héa cao hon so vé6i san pham chua
dé clo hoa. Nguyén nhén ciia hién twong trén c6 thé do sau khi d& clo héa, hop chat tao thanh chét
hitu co d& bét chay hon.

Bing 6. Anh huong ciia nhiét @6 dén qud trinh 804 e
thiéu dot san pham.

1 g SPTPCD CS 1 g SPTPCD CS 704

Ng;)?t chua tach loai clo sau tach loai clo °§ o ]
¢C) | €Oz | €O [Higu sud( CO. | CO; [Higu sudl £

—=— SPTP Chuwa tach loai clo
—e— SPTP Sau tach loai clo

200 {1,92| 40| 481 |068| 1,3 | 523 50
300 2139 410 59!8 0184 113 6415 s 2(’)0 3(’)0 4[’)0 5(’)0 6(’)0

400 |2,73| 40 | 683 |09 | 1,3 | 738 . . Nhietae () )
500 | 2,90 40 | 726 |103| 1.3 | 791 Hinh 7. Anh hudng cia nhiét d6 den qua

trinh thiéu dot san pham.

600 [298| 40| 745 |105| 1,3 | 80,7

Mot s6 nghién ciru sir dung FesO4 dé ting kha nang oxi hoa cac chat nhidém, ngan chin qua
trinh hinh thanh dioxin va giam nhiét d¢ trong qua trinh thiéu d6t nham tiét kiém chi phi [3]. Két
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qua nghién ctru trong bang 7 cho thy hiéu suit chuyén héa thanh CO, khi c6 mit xtc tac oxit st
FesO, tang 1én khi ti 1¢ phan trim xtic tic ting. Tir hinh 8 c6 thé thiy khi ti 1¢ xtic tic FesOq ¢ 0,3%
thi hiéu suit chuyén hoa dat gia tri gan v6i gia tri 16n nhat, tiép theo mic du ti 18 xtc tac ting lén
nhung hiéu suat chuyén hoa tang 1én khong dang ké. Hiéu suat qué trinh d6t chay san pham dé clo
hoa ¢ 600 °C khi c6 mat xuc tac FesO, ¢ ti 1€ 0,5% dat toi gia tri 97,1%.

Bing 7. Anh huéng cia xiic tac dén qud trinh ™ B
thiéu dot san pham. 051 — 7
/

) 1 g SPTPCD CS 1gSPTPCDCS | oo - .
):;CC chwa tach loai clo sau tach loai clo § o5 e
(%) | CO2 | CO; Hiéu suit| CO; | CO, Hiéu suitl 4.

tt It (%) tt It (%) )

0,1 (281 4,0 70,3 1099 1,3 76,9 ‘ —=— SPTP Sau tach loai clo
02 |321| 40| 802 |115] 1,3 | 884 —
03 |344| 40| 81 |122] 13| 939 '  Xctae @) '
0,4 |3,58]| 4,0 895 |1,25| 1,3 96,3 Hinh 8. Anh huong cua xuc tac dén qua
05 1370 40 | 925 |126] 1.3 | 971 trinh thiéu dot san pham.

File : D:\Data\Mr Thuc CS\CS va SPTP SXL.D

Operator : D.HUNG

Accuired : 30 Oct 2022 9:30 using AcgMethod OPCW PT.M
Instrument : GC-MS

Sample Name: CS wva SPTP SXL No Update
Mizc Info : Mau Mr Thuc

Vial Number: 1

[Abundance TIC: CS va SPTP TXL.D\data.ms
TIC: CS va SPTP SXL.D\data.ms

9000000 15.678
| €8 (2-chlorobenzylidene malononitrile)
8000000 |
I
7000000 f ‘
6000000 |
5000000 |
2-chlorobenzaldehyde |
4000000 15.138 | I‘
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2000000 ’ \ f |
\

1000000 !

AR e S —

0 T T T T T T T T T T T
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Hinh 9. Pho GC-MS ciia CS va san pham thity phén truede va sau khi dé clo héa & diéu kién
70 °C, thoi gian 3 h, ti I¢ khoi lrong KOH/PEG400 (30%, 50%).
4. KET LUAN

Qua trinh xur ly chat doc CS va san pham thuy phén da két hop dugc d(‘)ng thoi hai phuong phép
xtr 1y ¢6 tinh chat khoa hoc 1a phuong phap e clo hoa truge khi d6t nham lam giam doc tinh ciing
nhu ngan chin qué trinh tai to hop dioxin. Tiép theo sir dung phuong phap thiéu dbt két hop st
dung xtic tac oxi hoa FesO4 nhim giam nhiét do va tang hiu sudt qua trinh pha hay cac hop chét
hiru co. Qua trinh thiéu ddt san pham thity phan chat doc CS sau khi d& clo hoa kém theo xuc tac
FesO4 dat dugc mirc chuyén hoa hoan toan thanh CO; 1a 97,1% cao hon so vdi san phém khi chua
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de

clo héa 13 92,5%. Nhu vy, c6 thé thdy rang, viéc xir 1y chat doc CS va san pham thuy phan cho

hiéu qué cao, ¢6 tinh kha thi khi két hop giita phuong phap dé clo hoa va phwong phap thiéu dot
két hgp xtc tac oxi hoa FezOa.

[1].
[2].
[31.

[4].
[5].
[6].
[71.
8.

[9].

TAI LIEU THAM KHAO

Lam Vinh Anh, “Pé tai nghién cizu tiéu hay chdr déc quan su CS bang phwong phdp phdn hiy nhiét”,
B6 Quéc phong, (1999).

Lam Vinh Anh, “Nghién citu xir Iy mét sé hop chdt clo hitu co bang xiic tac dong oxit”, Luan an tién
si hod hoc, Vién khoa hoc va Cong nghé quan sy, Bo Qudc phong, (2010).

Lam Vinh Anh, Pham Van Au, Trin Vin Cong, “Nghién citu cdc yéu té anh hieong dén qud trinh gidi
hdp chat da cam dioxin trong ddt nhiém bang cong nghé gidi hap nhiét két hop xiic téc oxi héa nano
Fe304.Ca0”, Tap chi Nghién ciru Khoa hoc va Cong nghé quan su, S6 40, tr.133-139, (2015).
Nguyén Vin Minh va cong su, “Pé tai quy trinh cong nghé thu gom, xiz ly chat déc CS ton heu sau
chién tranh”, B6 Quéc phong, (2002).

Cafissi, S. Beduschi, V. Balacco, B. Sacchin, “Chemical dechlorination of polychlorinated biphenyls
from dielectric oils”, Environ Chem Lett, 5, pp.101-106, (2007).

D.J.Brunelle, D.A.Singleton, “Destruction/removal of polychlorinated biphenyls from non-polar media.
Reaction of PCB with poly (ethylene glycol)/KOH”, Chemosphere, Vol.12, No 2, pp.183-196, (1983).
D.J.Brunelle, D.A.Singleton, “Chemical reaction of polychlorinated biphenyls on soils with poly
(ethylene glycol)/KOH”, Chemosphere, Vol.14, No 2, pp.173-181, (1985).

Hu X, Zhu J, Ding Q, “Environmental life-cycle comparisons of two polychlorinated biphenyl
remediation  technologies:incineration and base catalyzed decomposition”, J Hazard
Mater,191,pp.258-268, (2011).

Keon Sang Ryoo, Jong-Ha Choi, and Yong Pyo Hong, “Treatment of PCB-Laden Transformer Oil with
Polyethylene Glycols and Alkaline Hydroxide”; Bull. Korean Chem. Soc, Vol.36, pp.1082-1088, (2015).

[10]. Otto Hutzinger, Ghulam Ghaus Choudhry, Brock G, “Formation of Polychiorinated Dibenzofurans

and Dioxins during Combustion”, Environmental Health Perspectives, VVol.60, pp.3-9, (1985).

[11]. Yoshioka T, Kameda T, Imai S, Noritsune M, Okuwaki A, “Dechlorination of poly (vinylidene

chloride) in NaOH/ethylene glycol as a function of NaOH concentration, temperature, and solvent”.
Polym Degrad Stab 93, pp.1979-1984, (2008).

[12]. Yaojian Li Zhiqin Huang, Yongxiang Xu, and Hongzhi Sheng, “Plasma-Arc Technology for the

Thermal Treatment of Chemical Wastes", Environmental engineering science, Vol.26, No 4, pp.731-
737, (2009).

ABSTRACT
Studying the ability to treat toxic CS compounds and hydrolysis products of toxic CS

compounds using the dechlorination method combined with treating heat using catalysts

Studying and finding techniques to treat CS compounds is an extremely urgent task. This
article presents the results of research on the treatment process of CS and hydrolysis products
of CS by incineration technology combined with oxidation catalysts. The CS and hydrolysis
products of CS are removed from the chlorine atom by KOH/PEG solution to prevent dioxin
formation before burning. The results showed that the effectiveness of the removal of chlorine
for CS and hydrolysis product of CS depends on temperature, time, PEG grade and KOH/PEG
mass proportion. The survey at a temperature of 70°C, after 3 hours, the mass proportion of
KOH/PEG400 (30%, 50%) and the removal efficiency of chlorine for CS and hydrolysis
product of CS were 94.8% and 95,4%, respectively. The hydrolysis product without removing
chlorine and after removing chlorine was burned on a furnace system in the presence of FezO.
catalyst proportion was 0.5% and at a temperature was 600 °C, the conversion efficiency into
CO, achieving 92.5% and 97.1%, respectively.

Keywords: CS; 2-chlorobenzylidene malononitrile; 2-chlorobenzaldehyde; KOH/PEG.
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