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pham thuy phan; tach loai clo san pham thity phan sir dung hé PEG/KOH; dbt san pham
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Linh vwe ky thuét dwoc dé cip

Séng ché dé cap dén phuong phép xir Iy chét doc, cu thé 1a phwong phap xir ly
chét doc 2-clorobenzylyden malononitril (2-chlorobenzylidene malononitrile) st dung

10 ddt hai cap.

Tinh trang k¥ thuit cia sang ché :

Chét doc 2-clorobenzylyden malononitril (CS) dugce 2 nha hod hoc M¥ 1a B.B.
Corson va Stoughton diéu ché vao nim 1928. Pén nam 1960, CS chinh thuc dugc dua
vao trang bi cho quin d6i My vdi tu cach 1a chat doc kich thich mdi. Chat doc CS
duoc st dung lam phuong tién chién du cho luc luong canh sat dé dep loan, chéng
biéu tinh.

CS 1a chét doc thudc nhém chat ddc kich thich, duge sir dung véi sé lwong 16n
trong chién tranh Viét Nam.

Cong thue phan tir: C1oHsN2Cl.

Cong thirc ciu tao:

Cl
AN /}N

[l
N

Theo TUPAC, CS c6 mot s tén goi nhu 2-clorobenzylyden malononitril, 2-
chlorobenzylidene malononitrile, o-clorobenzylyden malononitril; trong quan sy CS
duoc goi tén dudi mot sb ky hiéu khac nhau nhu CS (M¥), CB (Phép).

Chét doc CS gdm 2 loai 1a: CS1 va CS2.

CS1: 12 hdn hop chira 95% CS va 5% silicagen da duoc tuyén chon. N6 ton tai
duéi dang bdt min va thudong duge nap vao trong cac loai vii khi nd hoac thiét bi phun
rai nhu bom, dan, can, thung phuy, dan phéng, v.v..

CS2: twong ty nhu CS1 nhung duoc tdm silicon (hexametylendisilosan ¢6 tac
dung chdng thim wét), CS2 co thé tdn tai & trang thai lo ling t6t hon CS1.

Tinh chét vat ly

CS 1a hop chit két tinh mau tring va c6 mui hat tiéu nhe. Ap suét hoi bdo hoa
cta CS khoéng dang ké, nhiét do néng chay ctia CS 1a tir 95°C - 96°C, nhiét 4o soi tur
310°C - 315°C, & nhiét d6 nay CS bi phan huy cho san pham mau den.
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CS tan it trong cdn, ete va CCly, tan tbt trong axeton, benzen, cloroform, dioxan,
etylacetat va cacbondisulfua, hiu nhu khong tan trong nude. N6 c6 kha ning bbc hoi
manh ddng thoi khuyéch tan nhanh trong khong khi, d& bi hip phu boi cac vat lidu xdp
nhu len, da, vai, gS, ngdi, rom ra, v.v..

Tinh chat héa hoc

- Phan tng thuy phan: CS twong ddi bén v6i nude va hau nhu khong tan trong
nudc, trong dung dich trung tinh it bi thuy phan. Trong moi trudng kiém, phan tmg

thuy phan dugc kich thich manh xay theo phuong trinh phén tmg sau:

&)
7
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L 4 BT i
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C=N T eHo
chiorobenyylidenc- malononitrile 2-chiorobenzaldehyde  Malononitrile
HoS

Quaé trinh thuy phén phu thudc vao mdi truong (vao do pH). Trong moi trudong
kiém manh thi phan tng thuy phin xay ra rit nhanh va nguoc lai trong moi truong axit
tdc d6 thuy phan s& giam.

- Phan tmg oxy hoa:

+ Phan tmg v6i hop chét hypoclorit (OCI-):

CS tham gia phan tmg t&t v&i cac hop chit ¢c6 Clo hoat dong tao ra san pham la
hop chit peoxit c6 kha ning gy kich thich di v6i da manh hon CS. Phan tmg xay ra
theo phuong trinh sau:

o=y O QN

v /"
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chiorobenzylidence- malononitrile

{CSy
+ Phan g véi KMnOy:

Trong mdi trudng axit, CS 1am mat mau thudc tim tao thanh san pham dang diol,

phuong trinh phan Gmg dién ra nhu sau:

€ e=N cl A~
@*HC + H0 + KMnQy —> + %’% g{ + KMnOs3
=N N N
Tt COOH
chlorobenzylidene- malononitrile 2-chlorobenzoic acid Malononiwile
(CS}
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- Phan Umg tao mau:

+ Phan tng v&i metadinitrobenzen:

/= oW =\
?@0:““‘*% 7 7F CHACOND: > NO: ;i?z A CHION: + HaO
NO: é\éi}:

1 Jedinitobenzene 2+ 2A-dindrophenylinslonomtnie

{Mau vang}

CS tham gia phan tng thuy phin va cho san phdm o-clobenzandehyt va
malononitril. Trong hai san phdm trén thi malononitril 1a chit c6 kha ning tham gia
phan tng tao mau véi mot sb hop chit hitu co nhu m-dinitrobenzen; 1,2-naphtoquinol
-4-sunfonat natri; natri nitropruxit.

Trong méi truong kiém manh, CS phan Gng v&i metadinitrobenzen tao ra hop
chit c6 mau vang, phan tmg xay ra nhu md ta & phan tng trén.

San phim nay c6 mau vang dén da cam phu thudc vao ndng dd CS. Phan ting nay
ding dé phat hién chat doc CS véi ndng d6 16n hon 0,003 mg/1.

+ Phéan trng véi 1,2-naphtoquinol-4-sunfonat natri

o}

O
o]
(OH)
CH,(CN)y—— + Hy0 + Na,SO;4
SOaH

C(CNy

Dac tinh ctia chit doc CS va con dudng phoi nhiém

- Con dudng phoi nhiém: CS gay tac hai chu yéu di véi mit, & ndng d6 cao CS
c6 thé gay tac hai qua ca dudng hd hip va tiép xtc qua da.

- D6 doc: ngay ca & ndng do rat thap CS da gy tac hai nhanh chéng cho con
nguoi, cu thé nhu sau:

+ Nodng d6 giy chay nudc mit 1a: tir 0,001 + 0,005 mg/1.

+ Nong do giy hai cho co quan hd hip: tir 0,012 + 0,020 mg/1.

+ ICt50 = 0,01 =+ 0,02 mg.phut/l; LCt50 = 25 mg.phut/l.

- Triéu trimg phoi nhim: chit doc CS gay tring doc trén nhiéu phuong dién
khac nhau nhu:

+ Trén mét: sau 20 + 60 gidy, gdy chay nuéc mit, dd mit, ning hon c6 thé giy
viém gidc mac, thi lyc gidm dan.

+ Theo dudng ho hip: duéi tac dung cia hoi chit doc CS c6 thé bi hit hoi lién
tuc, ho, rat hong va kho thd. Néu hit thé & ndng d6 cao va trong khoang thoi gian dai

thi ¢6 thé bi viém phdi va xung huyét phoi.
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+ Trén da: khi bi dinh chit doc CS 1én da, luc ddu s& khong c6 cam giac gi. Tuy
nhién, chi sau khodng 2 + 3 phut da s& bi bong rét, néu da bi 4m uGt 6 thé bi xung
huyét va rop phong khi tiép xtic & ndng d6 cao. Néu bi trang doc nhiéu 1an thi c6 thé bi

viém da di tng (da dé, ndi san va mong nudc).

+ Triéu chimg toan than: khi bi tring doc ning thudong xuyén xuit hién triéu
ching toan than nhu r6i loan hod hép rat khé thd, rdi loan tim mach, mét moi, suy

nhuoc co theé, mat sirc chién dau, kiét strc, hdn mé dan dén chét.

Nhu d4 biét, hién nay trén thé gidi chua c6 quéc gia nao cé cac phwong phap dé
Xt Iy triét dé, hiéu qua chéit doc 2-clorobenzylyden malononitril. Cac phuong phap xir
ly chit doc da dugc biét dén trén thé gidi nhu 1a phuong phap plasma, phuong phap
khir bang natri nguyén t5, phwong phap hydo dé Clo héa, phuong phép xir Iy bang tac
nhan PEG (polyetylen glycol), phuong phép thiéu dét, trong do:

Phuong phap plasma xi Iy cac d6i twong 6 nhidm bang plasma hinh thanh tir cac
thiét bi xir Iy. Dudi tac dung cta plasma, cac d6i twong 6 nhiém bi phan hity thanh céac
nguyén tir va ion. Sau d6 san phdm duoc 1am ngudi dé tao thanh cac phéan tir don gian.
Péi twong xir Iy ctia phuong phap nay 1a cac chit long, chét khi, cac dbi tuwong 6
nhiém 14 chét rin cin duoc tién xtir Iy bang cach hép thu trong cic dung méi hiru co.
Phuong phép nay bit diu dugc thuwong mai hoéa tir nam 1992, cho dén nay da co rat -
nhiéu nha may xi 1y tai Anh, Nhét ban, Uc. Uu diém ctia phuong phap nay 1a thoi gian
xtr ly nhanh, hi¢u suét cao. Nhung nhugc diém 1a tiéu tdn nang luong, doi hédi chi phi
16n vé thiét bi, kha ning dap tmg vé coéng nghé cao, cac san phim sau xtr 1y khong c6

kha nang tai st dung.

Phuong phap khir bang natri nguyén t& ding natri kim loai dé tach, loai Clo khéi
hop chit Clo hitu co, san phdm cta phan tng 12 mudi NaCl va cac hop chét hiru co da
duoc tach, loai Clo. Dbi tuong xu ly chua yéu duogc &p dung la cac chét 16ng nhiém
PCB nhu dau bién thé, ddu céach dién, v.v., v6i ham lugng PCB rat cao. Phan ung
thuong duoc tién hanh trong didu kién ap sudt cao (4 atm) va nhiét do tir 100°C -
180°C. Ngoai natri kim loai, ¢6 thé sir dung NaH 1am chét khir thay thé. Trén thé gisi,
phuong phép nay duoc 4p dung phd bién tai nhidu quéc gia nhu Canada, M§, Phap. O
Viét Nam, Vién Han 1dam Khoa hoc va Cong nghé Viét Nam da nghién ctru irng dung
cong nghé khir bang natri nguyén t6, va sir dung hop kim (Na + K) véi cac ty 16 %
khac nhau d& c6 thé xir Iy PCB chira trong dau bién thé. Phuong phép nay c6 uu diém
1a hidu suét cao, tién hanh don gian, cac san phim ctia qua trinh xir Iy nhu cac hop chit
hitu co da duoc tach loai Clo c6 thé duoc tai st dung cho cac muc dich khac, v6i cac

thiét bi xir Iy nho gon va tién hanh xir Iy theo mé. Tuy nhién, nhuoc diém 14 str dung
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lwong Na 16n tir 100 - 500 kg/tdn PCB din téi kha ning cung Gng nguyén liéu cho qua

trinh xt 1y, cling nhu cic nguy co chdy nd héa chét do str dung kim loai Na.

Phuong phap hydo dé clo héa xir Iy cac hop chét Clo hiru co bang phan tng khtr
c6 mat hydro nguyén td. Pay 1a phuong phap hiéu qua c6 thé tach loai hoan toan Clo
khéi hop chét hitu co & ap suét va nhiét do thép str dung xuc tac trén co s& cac kim loai
quy nhu Rh, Pd, Pt, v.v.. Phuong phap nay dugc st dung dé xtr 1y nhiéu loai hop chét
Clo hitu co khéc nhau, trong d6 chi yéu 13 cac hop chit phé hoai tAng ozon va cic hop
chét hitu co 6 nhidm khé phan huy. Ngudn hydro st dung c6 thé 1a hydro cap tir bén
ngoai hodc hydro ndi sinh bén trong binh phan img. San pham sau xir Iy 1a HCI va cac
chit hitu co di duoc tach loai Clo. Phuong phdp nay c¢6 nhidu wu diém 1a diéu kién
phan tng thuan loi, khong ti€u t6n nang luong, khong phat thai cic chat thai doc hai,
phan Gng c6 chon loc cao do vay san phim sau xir Iy ¢6 thé duoc tai st dung cho cac
muc dich khac. Nhuoc diém 1a st dung xuc tac kim loai quy véi chi phi cao.

Phuong phép xtr Iy bang tic nhan PEG (Polyethylene glycol) 1& phuwong phép
tiém ning dé xt 1y cac hop chét hiru co-clo bang cach thay thé nguyén tir Clo bang
mdt nguyén ti hydro trong hé phan tmg kiém polyethylene glycol. Phuong phap nay
sém duge nghién ctru dé xir Iy cac hop chét clo hitu co nhu PCB, HCB, v.v..

T4c nhan kiém dugc st dung cé thé 1a kim loai, oxit, hydroxit ciia Na, K trong d6
phd bién nhit 12 NaOH va KOH. Kawahara va Michalakos da nghién ctru va chi ra
rang, bazo cang manh thi cang lam ting tdc do phan tng tach loai Clo tuy nhién co
ché cu thé chua duoc xéac dinh rd rang. Uu diém cua st dung hé PEG/KOH 1a dé dang
thuc hién, c6 thé trién khai xur 1y véi sb lugng 16n cac chat 6 nhiém, nhuoc diém cua
phuong phap nay la chua xtr ly dugc triét dé chét 6 nhiém, hiéu suét xir Iy chua cao &
nhiét do thip.

Phuong phép thiéu ddt 1a phuong phap duge st dung phd bién d xtr 1y cac hop
chét POP n6i chung trong d6 ¢6 hop chit Clo hitu co. Phuong phép nay dua trén phan
g chay cta cic hgp chét hitu co véi oxy & nhiét do cao. San phim sau qu4 trinh xir
Iy s& 1a COs, H20 va cac mudi vo co. Xt Iy chét thai bing phuong phap dbt c6 y nghia
quan trong trong vi¢c giam thidu téi mic nho nhit lwong chét thai can phai c6 céc bién
phép xtr Iy cubi cing. Tuy nhién, vi yéu t6 an toan, giam kha ning hinh thanh va phat
thai dioxin viéc thidu dbt can phai duoc thuc hién & cac ché do nhiét thich hop trén céc
thiét bi chuyén dung, dugc kiém soat chit ch& viée xtr Iy khi thai sau khi dbt. Thong
thudng cac loai 10 dbt an toan phai gdm nhiéu giai doan (46t nhidu cip) va dic biét
phai c6 hé thdng thu gom xir Iy khi thai an toan. Dudi day 1a mot s6 yéu céu can c6 dbi
v6i 10 dét chét thai:

- Lalo dbt da cAp (2, 3 budng dbt lién thong, ké tiép nhau).
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- Nhiét d6 budng dbt thir cap tir 1000°C - 1200°C.

- Thoi gian luu khi & budng d6t thir cap t6i thiéu 1a 2 gidy.

- Toan bd hé théng khi thai ctia 16 dt phai duoc 1am lanh nhanh xudng dudi
200°C, va kiém soat chat ch& bang hé thdng xir Iy khi thai.

- Cac ngué)n thai nhu khi, nude, chét thai rin va tro bui phai dat tiéu chuin vé
ngudng an toan cho phép, dic biét khong phat thai dioxin (ham luwong dioxin dudi
ngudng cho phép theo tiéu chudn, quy chuin quy dinh).

Uu diém cua phuong phép nay 14 hiéu suét x@ Iy cao, dé tién hanh, c6 thé xtr Iy
v6i hau hét tit ca cac dbi tuong 6 nhiém, lwong chét thai ran con lai sau khi xtr Iy
khong doc va khéi lwong nhéd. Nhuge diém 14 tiéu tén ning lwong, khong thé 4p dung
duoc ddi voi cac hop chit c¢6 chua kim loai doc, dé bay hoi (As, Hg) cling nhu céc
chit d& nd hay chit phong xa, c6 thé phét thai cac chat thai doc hai hon nhu dioxin
trong qud trinh xir ly.

O Viét Nam, trong nhiing ndm qua Binh ching Hoéa hoc di chu dong thyc hién
cac nhiém vu khéc phuc chit ddc hoa hoc tdn luu sau chién tranh, xtr ly su cd méi
trudmg, trong d6 c6 nhiém vu diéu tra, thu gom, xi Iy chit doc 2-clorobenzylyden
malononitril (CS). Binh ching da tién hanh ddng thoi cong tac diéu tra, thu thap théng

tin v& chit doc CS tai cac tinh, thanh phd trong ca nudc va cong tac thu gom xir 1y

Tinh tr ndm 1999 dén nay, Binh ching d3 tién hanh diéu tra tai 293 huyén, thi,
thanh cta 34 tinh thudc cdc Quén khu 4, 5, 7, 9, phét hién, thu gom va xit Iy 330 tAn
chit doc va hang trim mét khéi dat nhidm doc CS. Khéi chat doc CS xir Iy tap trung 13
180 tAn va khoang 450 m? dit nhiém doc CS nam & 30 diém thudc 15 tinh, thanh phd
trén dia ban cac Quéan khu4, 5,7, 9.

Hién nay & Viét Nam, phuong phép xi Iy chat ddc CS thudong st dung 13 phuong
phép xtr ly don 1& va phuong phép xt ly tdp trung. Phuong phdp xt ly don 1é 1a dung
dung dich NaOH phén hily chét doc CS, sau d6 thiéu dbt san pham thity phan bang dau
mazut va cai, cudi ciing 13 chén lap ba thai. Phuong phap xir ly tip trung 13 ding dung
dich NaOH2N thity phén chét doc CS, san pham thiy phan duge chira trong cac thing
nhua va chon xuéng dat, qua trinh choén c6 st dung chét hép phu Bentonit 1am vat liéu
ngin cach nhim ngin chin su lan tda clia san phim thity phan chat doc CS ra ngoai
mdi truomg. Nhuoc diém ciia hai phuong phép néu trén 13 san pham sau thity phén tuy
da duoc chon cb 14p, nhung van chua duoc xir Iy triét dé. VE lau dai, do su thay dbi vé
thoi gian, didu kién dia ly, khi hau tic dong, ngudn ton luru nguy hai ndy c6 thé phat
tan gy 6 nhim moi trudng, anh hudng dén sic khoe clia ngudi dan quanh khu vuc

chén l4p.
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Ban chit ky thuit ciia sing ché
Muc dich ctia sing ché 1a d& xuit phwong phap xi Iy chat doc 2-

clorobenzylyden malononitril (CS) khic phuc duoc cac nhuoe diém cia cac phwong
phap da biét.

Pé dat duge muc dich néu trén, sang ché dé xuat phuwong phéap xir Iy chét doc 2-
clorobenzylyden malononitril st dung 106 dbt hai cip bao gdm céc budc:

Thu gom chét doc 2-clorobenzylyden malononitril;

Thuy phéan chét doc 2-clorobenzylyden malononitril bing dung dich NaOH2N dé
tao ra san pham thity phén;

Téch loai Clo san phém thily phan st dung hé PEG/KOH,;

D6t san phim thity phan sau khi duge tach loai Clo trén 16 ddt hai cép.

Theo mét khia canh khac ctia sang ché, loai PEG dugc st dung la PEG400.

Theo mdt khia canh khac cia sang ché, ty 1€ PEG400:san phém thuy phéan la tu
3,0:10 dén 3,5:10, tét nhat 1 3,3:10.

Theo mdt khia canh khic cta sang ché, ty 16 KOH:san phdm thity phén 1a tir
2,5:10 dén 3,5:10, t6t nhét 1a 3,0:10.

Theo mot khia canh khic ctia sang ché, thoi gian tach loai Clo 14 tir 2h - 3h, tot nhit
la 3h.

MO ta vin tit cac hinh vé

Hinh 1 12 hinh v& dang so d thé hién phwong phap xir 1y chdt doc 2-
clorobenzylyden malononitril st dung 16 d6t hai cdp theo sang ché.

Hinh 2 14 hinh v& thé hién bidu d6 minh hoa anh hudng cta loai PEG dén san
phdm thity phén, trong d6 Hinh 2(a) minh hoa anh huéng ciia loai PEG dén chét 2-
chloro benzaldehyde ctia san phdm thity phan, Hinh 2(b) minh hoa anh huéng ctia loai
PEG dn chit Methycyclopentane ctia san pham thiy phan, Hinh 2(c) minh hoa anh
huong cua loai PEG dén chét 2-chloro benzenemethanol cta san phim thiy phén,
Hinh 2(d) minh hoa anh hudng ctia loai PEG dén chit Malononitrile ctia san pham
thiy phan.

Hinh 3 12 hinh v& thé hién bidu dd minh hoa anh hudng cia ty 18 khdi lwong
PEG400:san phdm thiy phén, trong d6 Hinh 3(a) minh hoa anh huéng cua ty 18 khdi
lwong PEG400:san phdm thiy phan dén chat 2-chloro benzaldehyde ctia san phim
thiy phan, Hinh 3(b) minh hoa anh huéng cua ty 1& khdi lugng PEG400:s4n pham
thiy phan dén chit Methycyclopentane ctia san phim thiiy phan, Hinh 3(c) minh hoa
anh huéng cua ty 18 khéi luong PEG400:san phdm thiy phan dén chit 2-chloro
benzenemethanol cta san phim thity phan, Hinh 3(d) minh hoa anh hudng cta ty 1&
khéi lwong PEG400:san phim thiy phan dén chit Malononitrile cta san phidm thiy
phan.

Hinh 4 13 hinh v& thé hién biéu dd minh hoa 4nh hudéng cua ty 1& khdi luong

-8
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KOH:san phdm thiy phén, trong d6 Hinh 4(a) minh hoa anh huéng cta ty 1& Kkhoi
lvong KOH:san pham thiy phan dén chét 2-chloro benzaldehyde ctia san pham thiry
phan, Hinh 4(b) minh hoa anh hudéng ciia ty 18 khdi lwong KOH:san pham thiiy phan
dén chit Methycyclopentane clia san pham thily phan, Hinh 4(c) minh hoa anh huéng
ctia ty 16 khéi luong KOH:san phim thiry phan dén chét 2-chloro benzenemethanol cta
san phim thay phan, Hinh 4(d) minh hoa 4nh huéng cta ty 1& khdi lugng KOH:san
phAm thity phan dén chit Malononitrile ctia sin pham thity phan.

Hinh 5 1a hinh v& thé hién biéu d6 minh hoa 4nh huéng cia thoi gian tich loai clo
dén san pham thay phan, trong d6 Hinh 5(a) minh hoa dnh hudng cta thoi gian tach
loai clo dén chit 2-chloro benzaldehyde ctia san phdm thity phan, Hinh 5(b) minh hoa
anh hudng cta thoi gian tach loai clo dén chit Methycyclopentane ctia san pham thuy
phin, Hinh 5(c) minh hoa dnh hudng cda thoi gian tach loai clo dén chat 2-chloro
benzenemethanol ctia san phidm thity phan, Hinh 5(d) minh hoa &anh huéng cta thoi
gian tach loai clo dén chit Malononitrile ctia san phdm thity phan.

Hinh 6 12 hinh v& mat cét thé hién két cAu 10 dbt hai cip theo sang ché.

Hinh 7 1a hinh v& thé hién hé théng 1am mat va hé théng xir Iy khi ctia 10 ddt hai
cAp theo sang ché.

Hinh 8 1a hinh v& thé hién thiét bi thiét bi khudy cta 16 d6t hai cip theo sang ché.

Hinh 9 1a hinh v€& dang so dd thé hién nguyén ly hoat dong cuta 1o dbt hai cép‘

MBS ta chi tiét sang ché

Nhu duge thé hién trén Hinh 1, Chét doc 2-clorobenzylyden malononitril (2-
chlorobenzylyden malononitril) dugc thdo g&, thu gom tir cac loai dan, phdo, can,
thung, v.v.,, dugc thu gom va xr ly theo phip xu ly chit doc 2-clorobenzylyden
malononitril (CS) st dung 16 ddt hai cdp. Phap xtr Iy chit doc CS sir dung 16 ddt hai
cip bao gdm cac cong doan chinh 14 thity phan chéit doc CS bang dung dich NaOH 2N,
tach loai Clo sit dung hé PEG/KOH, thiéu dbt trén 10 d6t hai cip.

Chét doc CS sau khi duge thu gom vé vi tri xir Iy s& dugc thity phan biang dung
dich NaOH 2N dé tao thanh san phim thay phan (SPTP). SPTP sé& dugc tién hanh tach
loai Clo nh¢ tac nhdn PEG/KOH. SPTP sau khi dugc tach loai Clo s€ dugc dua vao bo
phén khudy dé dugce khudy déu, sau d6 dugce phun vao 10 d6t hai cap dé tién hanh dbt
triét dé. Khi thai sau qué trinh dbt s& duoc xtr ly thdong qua bd x1r ly va dugc kiém tra
trede khi thai ra ngoai méi trudng. San phidm qua trinh dét 13 tro, xi s& dugc kiém tra
va gidm sat, sao d6 dugc tién hanh chén lép.

Qua trinh thuy phan chat doc CS sir dung dung dich kiém (NaOH) & ndng d6 2N
s& cho ra san phdm o-clobenzandehyt va malononitril.

SPTP sau khi dugc tach loai Clo nho st dung PEG/KOH s€& thu dugc san phém
c6 thanh phin chét hitu co chi yéu gdm bén sin phdm 1a o-clorobenzandehyde,

malononitrile, benzenemethanol va methycyclopentane. Tén goi va cong thirc cdu tao
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clia cac san phdm sau tach loai Clo dugc tong hop trong Bang 1 duéi day.

Bang 1: Thanh phén cic hop chit hiru co chinh trong san phim tach loai Clo

bang PEG/KOH
STT Tén chét Cong thtc ciu tao
CHs
1 Methycyclopentane (C6H12) G
O
2 2-chloro benzaldehyde, (C7TH5CI1O) S’Qﬁ
g"\
O
1O
3 Benzenemethanol, 2-chloro (C7H7ClO) S
C,/\\(,
4 Malononitrile (C3H2N2) I Il

Trong sb 4 hop chit néu trén, 2-chloro benzaldehyde va malonitrile la thanh phan
cua san phém thiy phan khi khong c6é mat PEG/KOH, viéc bd sung PEG/KOH d3 tao ra
c4c san phdm methylcyclopentane va 2-chloro-benzenemethanol. Sy hinh thanh
methylcyclopentane ddng thoi véi viée gidm ham lugng hop chét hiru co nhan thom
chra nguyén tir Clo tao diéu kién cho qua trinh thiéu dbt tiép theo xay ra mdt cach hidu
qua va an toan.

X4c dinh anh hudng cua nhin PEG téi hi€u qué quad trinh tich loai Clo.

Tién hanh thtt nghiém c6 st dung céc nhan PEG thuong pham thudng dung trong
qué trinh xir Iy céc hop chat Clo hitu co 1a PEG200, PEG300, PEG400, PEG600. San
pham ciia qua trinh thity phan dd dugc phan tich theo quy trinh va két qua thanh phan
san pham duoc thé hién trong Bang 2

Bang 2: Thanh phan san phdm khi thay d6i loai PEG

) . Nhan PEG
San pham PEG200 | PEG300 | PEG400 | PEG600
Methycyclopentane (%) 34,2 36,2 40,1 39,2
2-chloro benzaldehyde (%) 56,3 53,3 50,5 52,1
2-chloro benzenemethanol (%) 5,1 5,1 4.9 5,1
Malononitrile (%) 4.4 5,4 4,5 3,6

Nhén PEG anh hudng dang ké dén thanh phan cia hén hop san phidm sau phan
ung. Khi thay dbi nhan PEG, ty 1& methycyclopentane va 2-chloro benzaldehyde thay

d6i trong khi 2-chloro benzenemethanol va malononitrile khong c6 su thay d6i dang
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ké. Pidu nay duoc thé hién 5 trong cac do thi nhu dwgc thé hién trén Hinh 2.

Nhu duge thé hién trén Hinh 2, ta théy trong s6 cac nhan PEG dugc lua chon,
PEG400 cho két qua phan trim san phim 2-chloro benzaldehyde thip nhét, phan tram
methycyclopentane cao nhat. Nhu d4 néu trong phan téng quan, cac hop chét Clo hitu
co 12 thanh phin c6 thé tao ra cac san phdm doc hai nhu dioxin/furan trong qué trinh
thiéu ddt, do vay PEG400 dugc chon st dung cho qua trinh tach loai Clo.

Xac dinh ty 1€ PEG400:SPTP

Tién hanh thir nghiém xir 1y c6 st dung PEG400 véi céc ty 1& caa PEG400:SPTP
khac nhau. San phim cta qua trinh tich loai Clo dwgc phan tich theo quy trinh va Kkét
qua phan tich thanh phan san pham dugc thé hién trong Bang 3.

Bang 3: Thanh phéan san phdm vd&i cac ty 16 PEG400:SPTP

) Ty 16 khéi lugng PEG400:SPTP
Tén chat
2,7:10 3,0:10 3,3:10 3,6:10
Methycyclopentane (%) 40,1 45,1 48,5 49,6
2-chloro benzaldehyde (%) 50,5 45,2 42.5 422
2-chloro benzenemethanol (%) 4.9 4.7 4.5 4.5
Malononitrile (%) 4,5 5 4,5 3,7

Tt Béng 3, thiy ring ty 16 PEG400:SPTP 4nh huéng dén thanh phan sin phim
sau xtr ly, khi ting luong PEG400, ty 1¢ methycyclopentane ting lén va 2-chloro
benzaldehyde c6 xu hudng gidm xudng trong khi malononitrile va 2-chloro-
benzenemethanol khong c6 su thay dbi dang ké, diéu nay dugc thé hién r6 trong Hinh
3.

Nhu duge thé hién trén Hinh 3, ta thiy khi ting ty 16 khdi lugng PEG400:SPTP
tir 2,7:10 dén 3,6:10 thi thanh phan 2-chloro benzaldehyde giam tir 53,5 xubng 35,2%,
thanh phan methycyclopentane ting tir 40,1 1&n 49,6%. Su thay ddi dién ra dang ké khi
ty 1€ tang tr 2,7:10 Ién 3,3:10 va khong thay d6i dang ké khi ty 1é tang tir 3,3:10 1én
3,6:10. Do vay, ty 16 khbi luong PEG400:SPTP 1a tir: 3,0:10 dén 3,5:10 dwgc lya chon,
tot nhét 1a 3,3:10.

Xac dinh ty 1€ KOH:SPTP

Tién hanh thtr nghiém xr Iy ¢6 st dung PEG400/KOH véi ty 18 vé khdi luong
KOH:SPTP 1a 2,0:10; 2,5:10; 3,0:10; 3,5:10, ty 16 PEG400:SPTP 1a 3,3:10. San pham
ctia qué trinh tach loai Clo dugc phan tich va két qua thanh phin san pham dugc thé
hién trong Bang 4.
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Bang 4: Thanh phén san phim khi thay ddi ty 1& khdi lwong
KOH:SPTP (% khéi luong)

. Ty 18 khéi lvong KOH:SPTP
S&n pham
2,0:10 2,5:10 3,0:10 3,5:10
Methycyclopentane 25,2 29,2 34,2 34,6
2-chloro benzaldehyde 62,6 59,3 56,3 55,8
2-chloro benzenemethanol 5,2 5,1 5,1 5,1
Malononitrile 7,0 6.4 5,4 4.5

Ty 1& vé khéi luong cia KOH:SPTP anh huéng dang ké dén thanh phan cia hdn
hop sau tach loai Clo. Khi tang lugng KOH str dung, ham lugng methycyclopentane
c6 su thay d6i theo huéng ting 1én va ham luong clia céc san phdm chta Clo (2-
chloro benzaldehyde, 2-chloro benzenemethanol) giam di. Diéu nay duoc thé hién ro
hon trong Hinh 4.

Nhu dugc thé hién trén Hinh 4, ta thiy khi tang ty 1é khéi lugng KOH:SPTP tir
2,0:10 dén 3,5:10 thi ham luong 2-chloro benzaldehyde giam tir 62,6% xubng 55,8%,
ham luong methycyclopentane tang tir 25,2% 1én 34,6%. Su thay dbi dién ra dang ké
khi ty 1& ting tir 2,0:10 1én 3,0:10 va thay ddi khong dang ké khi ty 1¢ ting tir 3,0:10
1én 3,5:10. Do vay, lwa chon ty 18 khéi lugng KOH:SPTP tir: 2,5:10 dén 3,5:10, tdt
nhét 14 3,0:10.

Xac dinh anh huong cta thoi gian tach loai Clo

Tién hanh thtr nghiém xir 1y san pham thity phéan c6 st dung PEG400/KOH véi ty
16 KOH:SPTP 1a 3,0:10 va PEG400:SPTP 14 3,3:10 trong cac khoang thoi gian khac
nhau 1a 2,0; 2,5; 3,0 va 3,5 gi¢. San phém clia qué trinh tach loai Clo dugc phén tich
theo quy trinh va két qua phan tich duge thé hién trong Bang 5.

Bang 5: Thanh phan san phdm véi thoi gian khdc nhau

) Thoi gian (h)
Tén chat
2,0 2,5 3,0 3,5
Methycyclopentane (%) 48,5 53,5 58,8 58,8
2-chloro benzaldehyde (%) 42,5 36,7 31,5 31,6
2-chloro benzenemethanol (%) 4.5 5,1 5,1 5,2
Malononitrile (%) 4,5 4,7 4,6 4,4

Tir két qua cho thdy, thoi gian phan tmg anh hudng dén thanh phan san phdm sau
khi tach loai Clo, khi thoi gian tdng, ham lugng 2- chloro benzaldehyde c¢6 xu huéng
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giam xudng, ham lugng methycyclopentane ting 1én trong khi ham lwong 2-chloro
benzenemethanol va malononitrile thay dbi khong déng ké. Piéu nay dugc thé hién rd
trong Hinh 5.

Nhu duge thé hién trén Hinh 5, ta thiy khi thoi gian ting tir 1h dén 4h ham luong
2-chloro benzaldehyde giam tir 42,5 xubng 31,6% va ham lugng methycyclopentane
tang 1én tir 48,5 1én 58,8%. Su thay d6i ham lwong dang ké trong khoang 1h - 3h va
gan nhu khong thay d6i trong khoang tir 3h - 4h. Do vy, lwa chon thoi gian xtt 1y 12 tir
2h - 3h, 6t nhat 1a 3h.

Hiéu suét cta qué trinh xtt Iy SPTP chat doc CS bing hé PEG:KOH phuy thude
vao cac yéu t§ sau: nhin PEG, ty 16 PEG:SPTP; ty 1& KOH:SPTP va thoi gian phan
tmg. Két qua nghién ctru cho thay, khi str dung nhan PEG400 véi ty 1&é PEG:SPTP la
3,3:10; ty 16 KOH:SPTP la 3:10 véi thoi gian phan tng 3h cho hiéu suét tach loai cao
nhét dat 59,35%, day chinh 1a c4c didu kién ti wu nhét.

X4c dinh ciu tao ctia 16 dt hai cip

Nhu duogc thé hién trén Hinh 6, 16 d6t hai cip dugc ciu tao hé thdng khung 10,
v6 10 11, budng dbt bao gdm budng d6t so cip 12 va budng @6t thir cép 13, hé thong
lam mat 14 va hé thdng xi Iy khi 15. Lo ddt phai kin, khong dé thoat khi ra moi trudng
xung quanh (dac biét khi nap liéu). Trong qué trinh hoat dong 160 duoc duy tri ap suét
am nho quat hit trung tdm, ddm bao an toan trong khi van hanh.

Budng dbt duoc cdu tao dam bao cho khi chdy dugc phan bd déu trong khong
gian dét. V4 10 11 duge lam bing kim loai (hodc vat liéu khac) bén vitng két cau dudi
tdc dung co hoc khi van hanh cling nhu cta nhiét va mdi truong xung quanh 10 dét.
Nhiét d6 mit ngoai budng dét (vo 10) khong vuot qua 60°C trong giai doan vén hanh
bn dinh (tranh thit thoat nhiét va anh hudng dén méi trudng xung quanh).

Buf‘)ng d6t so cép 12 ¢6 céu tao hinh hop tru thu dan vé dinh, day dudi duoc dat
trén ghi 10, phia trén dugce nbi tiép v6i budng @6t thir cip 13. Bén trong cung 1a 16p
gach chiu nhiét, gach cach nhiét, bong thity tinh va 16p ngoai cung 1a vo thép dugc son
16p son quan su; budng d6t so cip duge gia nhiét sir dung dau @6t dau DO.

Budng dbt thir cip 13 dugc chu tao tir cac dng cong nghé chiu nhiét, c6 kha ning
hoat dong trong mdi truong c6 tinh &n mon cao. Nhiét do budng thir cip dat 1000°C -
1200°C. Khi thai sinh ra tir budng thir ¢ip 13 duge dét chay hoan toan tai budng thi cép.
Dong khi chay trong cac 6ng cong nghé, nhién liéu diu DO d6t chay bén ngoai 6ng.
Qua trinh truyén nhiét dugc thuc hién qua phuong phép truyén nhiét tiép xtc va birc xa.
Didm dic biét cua hé théng 14 viéc st dung nhiét du tir budng thir cAp 13, cung cip gia
nhiét thém cho budng so cip théng qua duong cép khong khi néng 20. Khong khi sau
khi duge gia nhiét tai budng @6t thir cdp 13 @ tao thanh khong khi néng, khong khi
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néng nay sé& duoc cip mot phan cho budng dbt so cép 12 thong qua dudng cap khong
khi néng 20, didu nay sé& gitp lam ting hiéu sudt d6t cia budng ddt so cap.

Nhu duge thé hién trén Hinh 7, hé théng lam mat 14 duoc cAu tao tir 5 6ng thép
khong gi duoc dit trong bé 1am mat tudn hoan. Dong khi tir budng d6t thir cip 13 dugc
chuyén t6i hé théng lam mat 14. Khi néng chay bén trong éng, nudc lam maét dugc
bom tudn hoan bén ngoai. Qu4 trinh trao ddi nhiét 1am giam nhiét d6 khi thai xubng
dudi 200°C. Viéc lam mat nhanh cé tac dung tranh sy hinh thanh tai to hop
dioxin/furan.

Heé thdng xi 1y khi 15 dwoc ciu tao kiéu thap dap, dua trén nguyén ly mang dap
hoi nudce ¢6 dong khi va nude nguoc chidu, nham han ché téi mirc thip nhét cac yéu td
doc hai khuyéch tan vao mdi truong. Dong khi sau khi qua hé théng 1am mat dugc
chuyén dong tir dudi 1én, dung dich hip thuy (NaOH) dugc phun tir trén xubng, qua
trinh tiép xtic xay ra cdc phan Gng trung hoa két tia khi doc. Dung dich hip thu duoc
bom tuidn hoan vé bé chua, bé léng 18, bé loc 19, bom tuin hoan 1én thap hép thu. éng
khoi ¢6 dudmg kinh 30 cm, chiéu cao 20 m.

CAc chi tiéu thiét ké 10 ddt duoc thé hién tai Bang 6 va dap tng theo QCVN
30:2012/BTNMT quy chudn k§ thuét quc gia vé 10 d6t chit thai cong nghiép.

Bang 6: Céc thong s6 k§ thuét ctia 16 d6t

STT Céc chi tiéu thiét ké Pon vi Théng s

1 Kich thude khung 10 mm | 3.200 x 1.500 x 2.000
2 Kich thudc budng dbt so cap mm | 970 x 500 x 1.000
3 Kich thuéc cac éng budng dét thir cip mm | 100 x2.000

4 Kich thuéc 6ng khoi mm | 300 x 20.000

5 Tbng khéi luong caa 16 kg | 13.000

6 Cong suét tdi da (chit thai) kg/h | 50-70

7 Nhiét d6 budng dbt so cip 400 - 600

8 Nhiét d6 budng dbt thir cip . 1.000 - 1.200

9 Nhiét dd bén ngoai vo 10 ¢ <35

10 | Nhiét do khi thai ra mdi truong 68 - 70

11 Luong tiéu hao nhién lidu (cho 2 dau dét) /h | 26-30

12 Luong dau dé xir Iy 1 tin SPTP chit d6 CS lit | 500

13 Luong dién tiéu hao kW/h |2

14 Thoi gian luu chay trong ving ddt thir cip S ~2
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Kha ning hoat dong lién tuc (ma van dam
15 bdo veé dd bén co khi va céc thong so ky | gio > 72
thuat)

Nhu duoc thé hién trén Hinh 8 va Hinh 9, 16 dbt hoat dong trén nguyén tic dot
hai cip tai budng dbt so cdp va thtr cdp. Nhiét d6 ciia budng so cap duge duy tri trong
khoang 400°C - 600°C sir dung diu phun diu DO. Duéi nhiét d6 cta budng d6t so cp,
cac chét 6 nhidm bi chay, phan hity chuyén vé thé khi, hdn hop khi sau d6 dugc @bt
chay hoan toan tai budng dbt thir cip. Nhiét do budng dbt thir cap dugc duy tri trong
khoang 1.000°C - 1200°C. Tai nhiét &6 nay céac khi 6 nhiém bi phan hiy hoan toan tao
thanh CO;, NOx, SOx va hoi nudc.

Khi sau khi dbt & bué)ng dbt tha cép duoc chuyén qua hé théng lam mat 14, hé
théng 1am mat hoat dong theo nguyén ly trao ddi nhiét gian tiép, khi néng chuyén
dong trong cac 6ng trao d6i nhiét dat trong bé 1am mat, nudce 1am mat duge bom tudn
hoan tir bé vé téc chira. Viéc 1am mat nhanh ngoai tic dung ngin chin hinh thanh tai to
hop dioxin/furan con tao diéu kién thuan loi cho cac qué trinh xtr ly tiép theo. Khi thai
sau d6 dugce chuyén qua hé thng hép thu xtr 1y khi 15. Dong khi chuyén ddng tir dudi
1én, dung dich hép thu dugc phun tir trén xudng. Qua trinh tiép xtc xay ra phan Gng
ctia khi thai va dung dich hép thuy, hinh thanh cdc mubi tich ra khoi dong khi. Dung
dich sau khi tiép xtc v&i khi thai ¢6 nhiét dd cao va chita cac chit 6 nhidm, dugc thu
gom vé bé chira dung dich hip thu, tai day thuc hién qué trinh ling, tich cin, bo sung
thém nude va dung dich hip thu, sau d6 tai sir dung bang cach bom tuin hoan 1én thap
hép thu. Khi thai sau qua trinh xir Iy duge thai ra ngoai moi trudong qua 6ng khéi.

Tinh toan céc thong sb cong nghe, thiét ké ché tao 10 @bt can ct trén chung loai,
thanh phén cia chét thai can xi ly, loai nhién li¢u st dung. Can ctt vao muc ti€u clia
nhiém vu 1a xr Iy triét @& SPTP chét doc CS, lwa chon 10 dung hai cip véi cong suit
xt Iy 50 - 70 kg/h, st dung diu DO 1am nhién liéu dt v6i lwgng tiéu hao 360 - 500
lit/tin SPTP. Tinh toan cn bing khoi, cin bang nhiét ctia qua trinh d6t chay chét thai
cho phép xac dinh cac thong sb k¥ thuét ctia cac bd phén 16 dbt. Lua chon vat lidu ché
tao 10 1a thép SUS304, CT18, gach chiu lra samot, gach chéng noéng diatomit, bong
thay tinh dam bao tinh hiéu qua kinh té trong ché tao dong thoi dap ing duge cic yéu
ciu vé cong nghé d6i va4i 10 d6t chét thai nguy hai.

Két qua xir Iy SPTP ¢6 bd sung PEG/KOH bang 10 d6t hai cip

Tién hanh nghién ctru thir nghiém xtr Iy SPTP chat doc CS trén hé thdng 10 dbt
hai cép dit tai khu vuc Xudng thuc nghiém/Vién HHMTQS trong 02 trudng hop c6 st
dung va khong st dung hé PEG400/KOH, v&i cac diéu kién thir nghiém da néu & trén.

Pidu kién nhiét d6 10 so cp: 400°C - 600°C; nhiét do 1o thir cap: 1.000°C -
1.200°C; Thoi gian thuc nghiém: Sh.

-15-




30766

DPé danh gia hiéu qua xir ly, dd ldy mAu va phan tich x4c dinh ham luong
dioxin/furan trong mau khi thai, tro xi, nuéc thai va do nhanh mot s6 chi tiéu chét luong
khi thai 6ng khoi.

Ham lugng dioxin trong khi thai sau xir ly

Cht don d3 phdi hop v6i Trung tAm Nhiét d6i Viét - Nga 14y mau, phan tich danh
gi4 ham lwong dioxin va furan trong khi thai. Phuong phap 1y mau va phan tich tham
khao US.EPA23 va EPA 1613B. Két qua duoc téng hop trong Bang 7.

Bang 7: Bang tong hop két qua phan tich dioxin/furan trong khi thai xir Iy SPTP

chat doc CS
K1.1 K1.2
STT |Kétqua Do doc (pg/Nm3) D6 doc (pg/Nm3)
WHO WHO WHO WHO
TEQLB TEQUB TEQLB TEQLB
Tong d6 doc
1 WHO-TEQ 32,8 32,8 15,3 15,3
(pg/Nm3)

Tu bang Kkét qua dinh ham lugng dioxin va furan trong mau khi thai khi thuc hién
xtr Iy SPTP chit doc CS sir dung hé PEG400/KOH (K1.1 va K1.2) bang hé thdng 10
dbt hai cép duoc thuc hién tai Xudng thuc nghiém/Vién HHMTQS cho théy: c4c mau
phén tich déu cho két qua ham luwong dioxin nim trong ngudng cho phép dwoc quy
dinh tai QCVN30:2012/BTNMT.

Ham luong dioxin trong tro, xi

Tién hanh phan tich ham luong dioxin va furan trong mau tro, xi tir 16 d6t sau thir
nghiém. Liy va phan tich 02 miu 1a miu P1.1 (miu SPTP dugc xir ly bing hé
PEG/KOH) va 2.1 (mfu SPTP chua qua xir Iy bang hé PEG/KOH). Phwong phap 14y
mAu va phan tich tham khao US EPA-8280B. Két qua dwoc tong hop trong Bang 8.

Bang 8: Bang tdng hop két qua phan tich dioxin/furan

Két qua

TT Tén chi tiéu Pon vi
bl1.1 b2.1

1 Dioxin ng/kg-TEQ <50 <50

(50 ng/kg-TEQ la gidi han phat hién ctia phwong phéap phén tich)

Tir bang két qua phan tich trén cho thdy trong mau tro, xi thu dugc tir qu trinh
thiéu d6t SPTP chit doc CS da qua xir Iy biang hé PEG400/KOH khong phat hién thiy
dioxin/furan. Piéu nay khéng dinh qua trinh thiéu ddt 1a triét dé, mau tro, xi sau xu ly

khoéng phat hién duoc dioxin/furan va khéng can xir Iy trude khi thai bé.
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Ham luong Dioxin/Furan trong nudc thai
Tién hanh x4c dinh ham luwong dioxin/furan trong miu nuéc thu duge tir qua
trinh x@ 1y khi thai 16 d6t. Phuong phap 14y mau va phan tich tham khao US EPA-
8280B. Két qua duoc tong hop trong Bang 9.
Bang 9: Bang téng hop két qua phén tich dioxin/furan

trong mau nudce thai xir 1y khi

Két qua
TT Tén chi tiéu bon vi
N1.1
1 Dioxin pg-TEQ/L <2,5

(2,5 pg-TEQ/L 1a gidi han phat hién ctia phuong phap phén tich)

Tir bang két qua phan tich ham luong dioxin/furan trong mau nudc thai thu dugc
trong qud trinh xi 1y khi tai thap hép thu cho thdy ham dioxin/furan trong miu nudc
thai thdp hon ngudng phat hién ctia phuong phap va khoéng can xir Iy trude khi xa thai.

Céc chi tiéu khac cuia khi thai sau xt ly

Phan tich chét lwong khi thai 1o dét trong qué trinh xtr Iy gdm cac chi tidu: bui,
HCI, CO, NOx, SO,, CO,. Két qua duoc tong hop trong Bang 10.

Bang 10: Bang tbng hop két qua ham lwong mot sb thanh phan khi thai khi thure
hién tach loai Clo st dung PEG/KOH

Chi tiéu Bui HCI CO NOx SO» CO,
Mau mg/Nm> | mg/Nm® | mg/Nm®’ | mg/Nm? | mg/Nm® | Vol%
08:00 34 3,7 75,5 301,2 2,2 20,0
09:00 3,4 3,6 77,9 302,3 1,5 20,0
10:00 3.4 4.4 80, 0 305,0 2,3 20,0
11:00 34 5,1 73,9 312,4 5,2 20,0
12:00 3,4 4,7 73,6 306,3 6,2 20,0

QCVN

302012 100 50 250 500 250 -

Tir két qua cho thiy: cac miu khi thai cho két qua kha twong ddng tai cac thoi
diém khac nhau, hiu hét c4c chi tiéu phén tich déu cho két qua thip hon ngudng cho
phép quy dinh tai QCVN30:2012/BTNMT.

D3 tién hanh phan tich miu dé danh gia hiéu qua xtr Iy SPTP chat doc CS, két
qua thu dugc nhu sau:

Thir nghiém xir Iy d6i véi SPTP chat doc CS sau khi dugc @ clo héa bing hé
PEG/KOH, két qua phan tich ham luong dioxin/furan trong cic miu khi thai, nudc
thai va tro xi phat sinh tir 10 d6t déu dat tiéu chuan cho phép; cic chi tiéu khi doc khac
du thdp hon tiéu chun cho phép quy dinh tai QCVN30:2012/BTNMT. Piéu d6 cho
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théy, qua trinh tach loai clo khoi SPTP chit doc CS si dung hé PEG/KOH dat két qua
tot.

Mic di sang ché da duoc mé ta ddy da két hop voi cac phuong 4n cia sing ché
dua vao cac hinh v€ kém theo, nhung can luu y la cac thay ddi va cac cai bién da dang
1a hién nhién v6i ngudi ¢6 hidu biét trung binh trong linh vuc. C4c thay dbi va céac cai
bién nhu vay sé& dugc hiéu 1a thudc pham vi cua sang ché nhu dugce x4c dinh boi yéu

cau bao ho.
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YEU CAU BAO HO

1. Phuong phap xtt Iy chét doc 2-clorobenzylyden malononitril str dung 16 dt hai cap
bao gdm cac budce:

thu gom chét doc 2-clorobenzylyden malononitril;

thiy phan chit doc 2-clorobenzylyden malononitril bing dung dich NaOH &
ndng d6 2N dé tao ra san pham thity phan;

tach loai Clo cho san phim thay phan sir dung hé PEG/KOH, trong do:

loai PEG duoc st dung 1a PEG400;

ty 16 PEG400:san phdm thity phan 1a tir 3,0:10 dén 3,5:10;

ty 16 KOH:san phim thay phan 1a tir 2,5:10 dén 3,5:10;

tho1i gian tach loai Clo 1a tir 2h - 3h;

d6t san phAm thuy phan sau khi dugc tach loai Clo trén 16 d6t hai cip, trong d6 16
d6t hai cp bao gdm:

hé théng khung (10), vo 16 (11), budng dbt bao gdm budng dbt so cip (12) va
budng dét thir cip (13), hé théng 1am mét (14) va hé thdng xir 1y khi (15),

bubng dbt thir cip (13) dugc bd tri ndi tiép, ngay sau budng d6t so cap (12),
khong khi sau khi dwoc gia nhiét tai budng dét thir cdp (13) s& duoc cip mét phén cho
budng d6t so cap (12) théng qua duong cip khong khi néng (20),

dong khi tir budng dbt thir cip (13) duoc chuyén téi hé théng 1am mét (14) duoc
cAu tao tir nim 6ng thép khong gi dat trong bé 1am mat tudn hoan dé 1am giam nhanh
nhiét d6 khi thai xuéng dudi 200°C.
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2-chloro benzaldehvde
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2-chloro benzaldehvde
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