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(54) QUY TRINH SAN XUAT AXIT AXETIC

(57) Séng ché& dé cap dén quy trinh sin xudt axit axetic 6n dinh c6 do tinh khiét
cao trong khi loai dugc axetaldehyt mot cach hiéu qua. Quy trinh san xuit axit
axetic nay bao gom cic budc sau: budc phan 1’mg dé cho phép metanol phan ting
v6i cacbon monoxit v6i sir ¢ mat ctia chét xidc tdc kim loai, mudi halogenua, va
metyl iodua; budc nap lién tuc hén hop phan dng vao binh bay hoi cuc nhanh va
tdch hop phan c6 diém soi thap (2A) chira axit axetic va metyl iodua va hop phan
c¢6 diém soi cao (2B) chifa chat xdc tac kim loai va mudi halogenua; budc nap
horp phéan c6 diém soi thap (2A) vio cot chUng cét, va tach thanh hop phan cé
diém s6i thap (3A) chita metyl iodua va axetaldehyt va dong (3B) chtra axit
axetic d€ thu hdi axit axetic; buc ngung tu dé 1am ngung tu va luu glu tam thoi
hop phan ¢6 diém soi thap BA) trong binh lang gan va dwa hop phan c6 diém so6i
thap (3A) ra tir binh ling gan; va buéc tich axetaldehyt tir hop phan c6 diém s6i
th?ip (3A) dugc thdo ra tir binh ldng gan va quay vong phein chat long duoc tach
vao hé phan tng. Trong buéc ngung tu, lugng hop phin c6 diém soi thdp (3A)
ma dugc glu dugc kiém sodt dya trén dao dong t6c d6 dong chay clia hop phan
¢6 diém soi thap (3A) duoc nap vao binh ling gan.
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Linh vie ky thuit dwoc dé cap

Séng ché dé cap dén quy trinh san xut axit axetic mot cach 6n dinh bing qua
trinh cacbonyl héa metanol véi su ¢6 mit ctia chit xtc tac kim loai (nhu chat xuc tac

rodi) va metyl iodua.
Tinh trang ky thuit ciia sing ché

Nhiéu quy trinh san xuét axit axetic cong nghiép da dugc biét dén. Trong sb cac
quy trinh ndy, quy trinh c6 hiéu qua vé& mit cong nghiép 14 quy trinh bao gdm viéc cho
- phép metanol phan tng lién tuc véi cacbon monoxit cé st dung chit xuc tac rodi va
metyl iodua véi su c6 mit clia nude dé tao ra axit axetic. Ngoai ra, g?m day da c6 nhiéu
nghién ctru nhim cai thién cac diéu kién phan tng va chit xuc tac. Két qua 1a da phat
trién duge quy trinh cong nghiép san xuét axit axetic c6 hiéu sult cao bing cach bd
sung chit 1am 6n dinh xuc tic (nhu mudi iodua) va phan ung dién ra & didu kién ham
lugng nudc thip hon so vai didu kién phan ting th6ng thudng. Quy trinh nay cho phép
gidm céc san phdm phu bao gém cacbon dioxif hodc axit propionic do c6 ham luong
nude thip trong hdn hgp phan tmg. Tuy nhién, trong hn hop phan tng nay, ngoai céc
thanh phén ké trén con c6 céac san pham phu khéc (céc tap chit) vai lugng nho, vi du,
hop chit cacbonyl (nhu axetaldehyt, butyraldehyt, crotonaldehyt, 2-etylcrotonaldehyt,
va san phim ngung tu aldol ciia ching), iodua hitu co (vi du, ngoai metyl iodua con cd
alkyl iodua , nhu etyl iodua, butyl iodua, hodc hexyl iodua). Do san lugng axit axetic
dugc san xuit ting lén, nén sy tao thanh cac tap ,Achét cling ting, didu nay lam giam
chét lugng clia axit axetic. Vi du, trong thir nghiém chét luong nhim kiém tra sy c6
mat véi lugng rAt nho cua cac tap chét khu trong axit axetic, thir nghi€ém nay duoc goi
1a thir nghiém co chat khir-pemanganat (thoi gian pemanganat), c6 thé phat hién dugc
cac tap chit & ndng d6 rit nho ma rat kho dé dinh lwong duoc tham chi bing céc
phuong phap phan tich nhe thiét bj rit hién dai ngay nay, céc tap chét nay din dén
giam chat Iugng san phdm. Ngoai ra, mot vai trong s6 cac tap chit nay con gay anh
huong xdu dbi véi vide sit dung axit axetic. Vi du, trong quy trinh san xuat vinyl axetat
tir etylen va axit axetic, di biét ring cac tap chdt nay 1am hu hai chit xuc tac loai

paladi dugc st dung trong quy trinh.
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Tuy nhién, rat khé dé loai bo hoan toan hop chit cacbonyl hodc alkyl iodua
bing céc bién phdp théng thudng nhu chung cit, boi vi diém s6i cia hop chét
cacbonyl hoic alkyl iodua gan véi didm sbi ciia chit xtc tac iodua, hodic vi cac ly do
khéc.

Do do6, viéc xur ly axit axetic thd chita lugng nhd céc tap chit nay vi du béng
ozon hoc tac nhén oxy héa da dugc phat trién. Do viée xtr Iy niy c6 han ché vé& ndng
d6 clia céc tap chit can duoc xir 1y, khong thé loai bd hop chit cacbonyl va iodua hitu

co mot cach hi€u qua.

Trong khi d6, trong quy trinh phan tng lién tuc, viéc loai bo hop chat cacbonyl
trong chat 16ng tudn hoan cta quy trinh cling dugc thir nghiém. Vi du, Cong bd Pon
yéu cdu cap patent Nhat cong khai s6 4-266843 (JP-4-266843A, Tai liéu Patent 1) boc
16 quy trinh loai tap chét cacbonyl, quy trinh nay bao gdm viéc cho phép dong metyl
iodua dugc quay vong vao binh phan tng cacbonyl héa tiép xic v6i hop chét amino,
hop chét nay dugc d cho phén tmg véi tap chat cacbonyl dé tao ra chit din xuét nito
hoa tan dugc trong nudc, tich pha metyl iodua hitu co tao thanh ra khéi pha din xuét
trong nudc tao thanh, va chung cit pha metyl iodua. Nong do ctia tap chét cacbonyl
trong dong hitu co dugc quay vong vao binh phan tmg cacbonyl héa van con cao, va
khé loai hoan toan tap chét cacbonyl. Hon nita, quy trinh dugc mé ta trong tai li€u

Patent nay doi hoi budc loai hop chét nito.

Cong bb Don yéu cau cp patent Nhat cong khai sé 8-67650 (JP-8-67650A, Tai
liéu Patent 2) boc 16 quy trinh san xuét axit axetic c6 d¢ tinh khiét cao, quy trinh nay
bao gdm viéc cho phép metanol phan ung lién tuc véi cacbon monoxit v4i sy ¢6 mat
clia chét xuc téc rodi, mudi iodua, va metyl iodua, trong d6 phan tmg dugc tién hanh
bang cach loai axetaldehyt khoi chét long quy trinh dugc quay vong vao binh phan
ting dé duy tri ndng d6 axetaldehyt trong hdn hop phan tmg & 400 ppm hoic thip hon.
Tai liéu Patent nay tip trung vao viéc hiu hét cac tap chét duoc hinh thanh trong h¢
phén Ung va viéc tao ra cac tap chit nay 1a do san phim phu axetaldehyt duoc hinh
thanh trong hé phan ung. Do d6, ndng d6 cla axetaldehyt trong hé phan Gng dugc
giam dé 1am giam hop chét cacbonyl hodc iodua hitu co, va két qua 13, c6 thé thu dugc

axit axetic c6 do tinh khiét cao.
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Ngoai ra, tai liéu Patent nay boc 16 rang, lién quan d&én quy trinh san xuét axit
axetic trong khi loai axetaldehyt, quy trinh nay bao gdm viéc tach hdn hop phan ung
thanh pha dé bay hoi chita axit axetic, metyl axetat va metyl iodua va pha bay hoi kém
chira chét xtc tac rodi, chung cit pha d& bay hoi dé thu dwoc hdn hop san phim chtra
axit axetic v phan cit dinh chita metyl axetat va metyl iodua, va t4i tuin hoan phin
cét dinh thu dugc vao trong binh phéan tmg, trong d6 phén cét dinh hodc phin ngung
tap chit cacbonyl (cu thé 14 axetaldehyt) ctia n6 dugc cho tiép xtc véi nude dé tach
pha hitu co chira metyl axetat va metyl iodua va pha nuéc chita tap chét cacbonyl, va
pha hitu co duoc quay vong lai vao binh phan tmg. Hon nita, tai liéu nay boc 16 ring
phuong phap cu thé dé thu nhén metyl iodua tir phdn ngung tap chét cacbonyl t&t hon
1a phuong phap c6 budce tach axetaldehyt long chita metyl iodua tir chit 16ng quy trinh

br?tng cach chung ct, va chiét c6 chon loc axetaldehyt 16ng tao thanh véi nuée.

Tuy nhién, ti liéu ndy khong bdc 16 ring, tdc d6 dong chay ciia phin cét dinh

duoc kiém soat trong qué trinh t4i tudn hoan phén cit dinh vao trong binh phan ung.
Céc tai li€u lién quan
Tai liéu s‘éng ché
Tai liéu séng ché 1: JP-4-266843 A (Yéu ciu bao ho)
Tai li€u sang ché 2: JP-8-67650A (Yéu ciu bao hd)
Béan chfif k¥ thuit cia sang ché
Vén dé duoc giai quyét bang sang ché

Do dé, muc dich cua sang ché 1a d€ xuat quy trinh san xuat axit axetic mot cach

4n dinh d@)ng thoi loai bd dugc axetaldehyt mét cach hiéu qua.

Muc dich khac ctia séng ché 1a @& xuét quy trinh san xuét axit axetic trong khi
tai sir dung metyl iodua lam chét xvc tac v6i hiu qua cao.
Céc phuong 4n dé giai quyét van dé

Trong hang loat quy trinh san xult axit axetic lién tuc v6i hé chit xuc tac chira
chit xtic tac kim loai, mudi halogenua va metyl iodua, téc gia sang ché di nghién ctru
quy trinh loai axetaldehyt tir hop phan c6 diém s6i thip (phan cét dinh) thu duoc sau

khi tdch dong chira axit axetic va it nhit chira metyl iodua va axetaldehyt, thu lai thanh
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phan hitu dung (nhu metyl iodua) mt cach hiéu qué, va tai sit dung thanh phin hitu
dung nay vao hé phan tmg hodc vao cic budc khéc. Tac gia sang ché di phat hién ra
réng, viéc loai truc tiép axetaldehyt tir phén cit dinh b%mg cach chung cét hoic cac

phuong phép khéc thyc té 1am cho khé véin hanh quy trinh mét céch én dinh.

Dic biét 13, @ loai axetaldehyt tir phdn cét dinh, doi héi tién hanh cac budc sau
day: 1am ngung tu phan cit dinh va luu gii tam thoi trong binh ling gan, va tiép theo
nap phan cét dinh dwoc ngung tu (hodc phan ngung dinh) tir binh ling gan vao quy
trinh tich axetaldehyt (vi dy, quy trinh chung ct). Qua hang loat cic budc san xuét
lién tuc, tc dd dong chay cia phﬁn cét dinh duoc nap vao binh léng gan thuong dao
dong cung voi sy dao dong clia 4p suat trong quy trinh. Tuy nhién, do binh ling gan c6
gi6i han vé dung tich cho phép, viéc nap truc tiép phan cét dinh gay ra sy dao dong
mic chit 16ng trong binh ling gan cing véi sy dao dong téc d6 dong chay cia phin
cAt dinh, va su dao dong muc chét long ddi khi can trd viée van hanh 6n dinh cta quy
trinh tiy thudc vao mirc do dao dong. Nguoc lai, nd luc dé nap phin cit dinh vao quy
trinh tach axetaldehyt sao cho tuwong Ung v6i dao dong téc d6 dong chay cua né véi
muc dich 1am gidm sy dao dong mic chit 16ng trong binh ling gan khong thé 1am nhe
(hogc hép thu) dao dong téc dd dong chay cta phan cit dinh dugc nap tir binh ling gan
vao quy trinh tach axetaldehyt mét cach hiéu qua. Do do, viéc tch axetaldehyt d6i khi
khong c6 hiéu qua (do d6 ndng d¢ clia axetaldehyt trong hé phén ung ting), hoic thiét
bi tidch axetaldehyt (nhu c6t chung cAt) d6i khi khong dugc van hanh én dinh. Hon
nita, do dao dong t6c d6 dong chay cuia phin cit dinh khong thé dugc giam nhe trong
quy trinh téch axetaldehyt, din dén mirc chit 1ong trong binh ling gan (hon nita 1a

budc trude do) cling dao dong.

Do d6, téc gia sang ché di tién hanh cac nghién ctru sau rong dé dat duoc cac
muc dich néu trén day va cudi cling phat hién ra ring, bing cach (i) quay vong phan
(mbt phén) ctia phan cit dinh ngung tu ma s& dugc nap vao binh ling gan vao hé phan
tng ma khong dua dén quy trinh tich axetaldehyt hogc (ii) nap phan cét dinh tir binh
ling gan vao quy trinh tach axetaldehyt qua bé dém, lwong phin cit dinh dugc luu giit
trong binh léng gan duoc diéu chinh hoic duoc kiém soat tuy thudc vao dao dong vé
luong nap phén cét dinh, va sau d6 lugng phan cét dinh dugc nap tir binh ling gan vao
quy trinh tach axetaldehyt dugc didu chinh hodc duge kiém soat; theo cch nay, chudi

céc quy trinh san xuit axit axetic, bao gdm budc loai axetaldehyt va thu hdi metyl
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iodua, dugc tién hanh dn dinh va hiéu qué. Sang ché duge hoan thién dua trén cac phat
hi€n néu trén day.

Séng ché dé cap dén quy trinh (quy trinh khép kin) @& san xuét axit axetic, quy
trinh nay bao gdém céc budc sau ddy: budc phan img dé cho phép metanol phan ng
mot cach lién tuc véi cacbon monoxit voi su ¢ mit ctia hé chét xuc tac bao gém chét
xuc tac kim loai (vi dy, xtic téc rodi), mudi halogenua (vi du, mudi iodua), va metyl
iodua trong binh phan tng cacbonyl héa; budc lam bay hoi cuc nhanh dé nap lién tuc
hén hop phan tng tlr binh phan ting vao binh bay hoi cuc nhanh (hodc gian bay hoi)
va tach hop phén ¢ diém soi thip (2A) (hodic hop phin d& bay hoi (2A)) chia sin
phim axit axetic va metyl axetat v hop phin c6 didm sbi cao (2B) (ho#c hop phan bay
hoi kém (2B)) chira chét xtc tac kim loai va mudi halogenua; budc thu hdi axit axetic
& nap lién tuc hop phén c6 didm s6i thip (2A) vao cot chung cét, va tach hop phin c6
diém soi thap (hodc phan cit dinh hoic phin cit dinh diu tién) (3A) chita metyl iodua
va san pham phy axetaldehyt va dong (3B) chira axit axetic d& thu hdi axit axetic; buéc
ngung tu dé 1am ngung tu (ngung ty bing cach lam lanh) va luu gitt (chtra) tam thoi
hop phan c6 diém s6i thip (3A) (hodc mot phan ctia toan bd hop phin c6 diém soi thip
(3A)) trong binh ling gan (thiét bi ling gan, bé chira) [hodc gilt hop phan ngung tu
(phan ngung)] va thdo hop phin c6 didm séi thip (3A) ra khoi binh ldng gan [hodc
thdo hop phén c6 diém sbi thép (3A) ra dé nap hop phan (3A) nay vao bude tach va
quay vong hodc dua hop phan (3A) vao budc tich axetaldehyt]; va budc tach va quay
vong dé tach hop phin c6 diém sbi thip (3A) dugc ngung tu [hozc hop phin c6 diém
s6i thap (3A) dugc thao ra tir binh ling gan] [hodc hop phin ngung tu (3A°) trong hop
phan c6 diém soi thip (3A)] thanh axetaldehyt va phan cin 16ng (hodc phin con lai &
dang 16ng) va quay vong (hoic tuin hoan) phn cin long nay, vi du, quay vong vao it
nh4t mot budc tir bude phan tng (hodc binh phén ng hoic hé phan tmg) dén budc
tach axetaldehyt; trong d6 trong budc ngung tu, luong duoc gift ctia hop phén ¢ diém
s0i thip (3A) [hodc hop phén ngung tu (3A”) trong hop phan c¢6 diém séi thip (3A)]
dugc didu chinh hodic duge kiém soat dua trén dao dong tdc do dong chay cua hop
phan c6 diém sbi thdp (3A) [hoic hop phan ngung tu (3A”) trong hop phén c6 diém soi
thép (3A)] dwoc nap vao binh ling gan.

Theo quy trinh sn xuét axit axetic, lwong hop phin c6 diém so6i thip (3A) duoc

nap vao binh ling gan dao dong rd rét trong qua4 trinh van hanh (hodc qua toan bo quy
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trinh). Vi du, d6i voi dao dong (hodc thay ddi hodc bién thién), cho ring tdc do dong
chay trung binh ctia hop phén c6 diém s6i thép (3A) dugc nap vao binh ling gan 1a
100 theo thé tich chit 1ong (phin ngung), téc d6 dong chay cta hop phén c6 diém soi
thip (3A) ma s& dugc nap vio binh ling gan c6 thé ndm trong khoang tir 80 dén 120
trong qua trinh vén hanh.

Phuong phép cu thé dé diéu chinh (hoic kiém soat) lwong hop phin c¢6 diém sbi
thip (3A) dugc giit bao gdm, vi du, (1) phuong phép trong d6 hop phan c6 didm soi
thip (3A) duoc théo ra sao cho dao déng vé& lugng hodc mirc chit 1ong cua hop phin
c6 diém soi thap (3A) duoc gitt trong binh lang gan c6 thé dugc han ché (hodc duge
gilt gin nhu khong dbi) va/hoic (2) phwong phép trong do6 binh ling gan c6 chic nang
dém duoc st dung lam binh léng gan dé 1am nhe (hoic khuéch tan) dao dong cua
luong hop phén c6 diém s6i thip (hodc phin ngung) (3A) duoc nap bén trong binh

ling gan.

Theo phuong phap (1), vi dy, trong budc ngung tu, cho rang mdi murc chét long
trung binh (hodc lugng trung binh) va mitc mit phan cach trung binh ctia hop phén c6
diém soi thap (3A) duoc giit trong binh ling gan 1a 100, mirc chét léng (hodc luong
trung binh) va/hodc mutc mit phan cach ciia hop phan c6 diém s6i thép (3A) dugc giit
trong binh lang gan c6 thé dugc didu chinh [dic biét 14, hop phin c6 diém sbi thip
(3A) c6 thé dugc théo ra tir binh léng gan dé didu chinh mic chét 16ng] dén tri s6 ndm
trong khoang tir 90 d&n 110 (vi du, tir 95 d&n 105) trong qu4 trinh van hanh. Mic chit
long 13 dé chi d6 cao ctia bé mit tiép xtic ciia hop phin c6 diém s6i thip duoc ngung tu
(3A) véi khi (pha khi) trong binh léng gan. Khi hgp phan c6 diém s6i thip duoc ngung
tu (3A) dugce tach thanh 2 pha (pha trén va pha duéi), mirc mit phan cach 1a dé chi do
cao cua ranh gidi gifta 2 pha (hodc dd cao ctia pha duéi). Do d6 khai niém vé muc mat
phan cach dugce st dung khi hop phén c6 didm s6i.thip (3A) trai qua qua trinh tach 16p
(tach pha).

Hon nita, theo phuong phép (2), trong budc ngung tu, binh ling gan c6 chuc
nang dém co thé dugc sir dung lam binh léng gan. Cuy thé, thoi gian luu (hodc thoi gian
gift) ctia hgp phin c6 diém so6i thép (3A) [hodc hop phin ngung tu (3A°) trong hop
phin c6 diém sdi thap (3A)] trong binh ling gan nay c6 thé duge didu chinh sao cho |
khéng it hon 1 phit (vi du, khong it hon 3 phut). Viéc st dung binh ling gan cho phép
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thoi gian luu du nay c6 thé 1am giam mot cach hiéu qua dao dong tdc do dong chay
ctia hop phin c6 diém s6i thip (3A) [hoic hop phan ngung tu (3A°) trong hop phén c6
diém sdi thap (3A)] trong binh ling gan.

Theo sang ché, dé tién hanh toan bd quy frinh mot cach on dinh, trong budc
ngung tu luong hop phéan c6 diém séi thip (3A) dugc gitt ¢6 thé thuong dugc diéu
chinh hoic duge kiém soat dua trén dao dong tdc do dong chay ctia hop phan c6 diém
s6i thip (3A) dugc nap vao binh ling gan, va tiép theo luong hop phin c6 diém so6i
thdp (3A) [hoic hop phin ngung tu (3A”) trong hop phan c6 diém sbi thip (3A)] duoc
nap vao budc tich va quay vong cé thé duoc diéu chinh hodc kiém soat. Pic biét 1a,
trong budc ngung tu, lugng hop phan c6 diém s6i thip (3A) duoc nap vao bude tach
va quay vong c6 thé dugc diéu chinh sao cho ¢6 tri sé khong dbi hodc hau nhu khong
d6i (hodic co tri s6 duoc giit gAn nhu khong dbi) [vi du, cho ring téc do dong chay
trung binh ctia hgp phan cé diém sbi thip (3A) 1a 100, téc d6 dong chay ciia hop phin
c6 diém sbi thip (3A) duge nap vao buéc tach va quay vong cé thé dugc didu chinh
dén tri s6 ndm trong khoang tir 90 dén 110 (vi dy, tr 95 dén 105) trong qua trinh vén
hanh].

Céc vi dy dién hinh vé& phuong phép didu chinh hodc kiém soat lugng hop phén
c6 diém so6i thip (3A) duoc nap vao bude tach va quay vong bao gbm it nhit mot
phuong phap dugc chon tlr cdc phuong phap (a), (b) va (c) sau day: (a) phuong phap
tudn hoan mét phin hop phén c6 diém soi thép (3A) dugc théo ra tir binh ling gan vao
bude khac v6i bude tich va quay vong [vi dy, it nhdt mét bude duoc chon tit nhém
bao gdm hé phan tng (binh phan tng hoic bude phan tng) va budc thu hdi axit axetic
(hodc cot chung cit), cu thé 14 it nhit hé phan tng (hodc binh phan tng) hodc budc
phan tmg]; (b) phuong phap nap hop phin c6 diém soi thip (3A) dugc théo ra tit binh
ling gan vao budc tach va quay vong qua bé chita ¢6 chirc ning dém; va (c) phuong
phép diéu chinh lwong hop phin c6 diém soi thdp (3A) duoc théo ra tir binh ling gan
dé c6 tri s khong d6i (hoic hdu nhu khong ddi, vi du, cho rﬁmg tbc do dong chay
trung binh ctia hgp phan c6 diém s6i thip (3A) dugce thao ra tir binh ling gan 14 100,
lwong hop phan c6 diém s6i thip (3A) ma s& duoc théo ra tir binh ling gan trong qué
trinh vén hanh dugc diéu chinh dn tri s6 nim trong khoang tir 90 dén 110 (vi dy, tir
95 dn 105)).
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Déi véi phuong phap (a), trong bude ngung tu, lugng (hoic tbe dd dong chay)
ctia hgp phan c6 diém s6i thap (3A) dugc nap vao ’buc'rc tach va quay vong c6 thé duge
diéu chinh bang cach quay vong mét phin hop phan c6 diém s6i thdp (3A) duoc thao
ra tir binh ling gan vao budc khic véi bude tach va quay vong. Trong phuong phap
(a), khong it hon 10%, t6t hon 1a khéng it hon 20% (vi du, tir 20 dén 90%) tdc do dong
chay trung binh ctia hgp phan c6 diém séi thdp (3A) duoc nap vao binh ling gan c6 thé
duoc tudn hoan (hodc dugc quay vong), cu thé, khong it hon 40% (vi du, tir 40 dén
90%) téc 46 dong chay trung binh c6 thé dugc tuin hoan. Hon nita, trong phuong phap
(2), hop phan c6 diém s6i thip (3A) ¢6 thé duogc tach thanh 16p trén va 16p dudi trong
binh lang gan, va 16p trén va/hodic 16p dudi nay c6 thé duoc quay vong. Hon nita, hop
phén c6 diém so6i thip (3A) c6 thé dugc quay vong dudi dang mdt pha ma khéng tach

hop phén c6 diém s6i thép (3A) thanh 2 16p.

D6i v6i phuong phap (b), thoi gian luu ciia hop phin c6 diém sbi thip (3A)
trong bé chira c¢6 chirc ning dém c6 thé khong it hon 0,5 phut (vi du, khong it hon 1
phut). Hon nita, trong phuong phap (b), tng thoi gian lwu ctia hop phin ¢6 diém séi
thap (3A) trong binh ling gan va thoi gian luu cua hop phén c6 diém séi thip (3A)
trong bé chtra c6 thé khong it hon 1,5 phut (vi du, khong it hon 2 phut).

Déi véi phuong phap (c), thong thudng, binh ling gan c6 chirc ning dém duoc
str dung lam binh ling gan, va thoi gian luu ctia hop phin c6 diém sbi thip (3A) trong

binh ldng gan c6 thé khéng it hon 1 phut.

Céc phuong phap tir (2) dén (c) c6 thé dugc tién hanh riéng hodc & dang két hop
(vi dy, it nhit phuong phap (a) hoic phwong phép (b)).

Phuong phap theo séng ché, khong chi loai dugc axetaldehyt ma con dat dugc
viéc thu hdi (quay vong) metyl iodua mot céch hiéu qua. Vi dy, bude tach va quay
vong c6 thé bao gdm viéc nap hop phin c6 diém s6i thdp (3A) vao cdt chung cat
axetaldehyt, tdch hop phan c6 diém sbi thip (4A) (hodc 16p thu hai (4A)) chta
axetaldehyt va hop phin c6 diém sdi cao (4B) (hoic dong day (4B)) chtrta metyl iodua
bang cach chung cét, va quay vong hop phan cé diém sbi cao (4B) dudi dang phin cin
1ong [vi du, it nhit mét loai duoc chon tit nhém bao gém h¢ phan tng (binh phan Gng
hodc budc phan tng), budc thu hdi axit axetic (hodc cdt chung cét), va cOt loai

axetaldehyt].
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Hon nita, theo sang ché, phin cin 16ng dugc tach trong budc tach va quay vong
c6 thé duoc quay vong trong khi lam giam dao dong vé tdc d6 dong chay ctia phén cin
long. Pic biét 14, trong budc tach va quay vong, phin cin 1éng c6 thé dwoc quay vong

qua be chira c6 chirc nang dém.

Hop phian c6 diém sbi thap (4A) dugc d& cap trén day doi khi chira metyl iodua
ma khong thé tich duoc. Do d6, theo sang ché, khi hop phin c6 didm sbi thip (4A)
con chira metyl iodua, trong budc tdch va quay vong, metyl iodua c6 thé dugc thu hdi
tir hop phan c6 diém s6i thip (4A) dé quay vong [vi du, d& quay vong vao budc tir hé
phan ting dén céng doan tach axetaldehyt, vi du, dugc quay vong it nhit vao mét budce
duoc chon tir nhém bao gdm hé phan tng (binh phén tmg hodc budce phan tng), budc

thu hdi axit axetic (hoac cdt chung cit), va cot chung cAt axetaldehyt].

Trong toan bd ban mo ta nay, thuat ngit “hgp phan c6 diém s6i thép (3A)” trong
budc ngung tu va cc bude tiép sau bude ngung tu 1a d& chi hop phan ngung tu (phin
ngung hozc hop phan 16ng) trong hop phin c6 diém s6i thap (hoic phan cét dinh) (3A)
dugc tach trong bude thu hdi axit axetic. Hop phin ngung tu doi khi dé chi thuat ngit
“hgp phin ngung tu (3A°)”, “phin ngung (3A°)” hoic tuong tu d& phan biét voi hop
phén c¢6 diém s6i thip (3A).

Hiéu qua cuta sang ché

Theo sang ché, axit axetic (axit axetic c6 d0 tinh khiét cao) c6 thé duoc san xuit
mot cach dn dinh trong khi loai duogc axetaldehyt mdt cach hiéu qua béng cach diéu
chinh lugng hop phan ¢ diém s6i thip duoc luu giﬁ trong binh ling gan d4p ung véi
dao dong vé& lwong nap hop phén c6 diém séi thdp chita metyl iodua va axetaldehyt.
Hon nita, theo sdng ché, do axetaldehyt c6 thé dugc tach tir hop phén c6 diém sbi thip
mdt cach hiéu qua va chéc chin, axit axetic c6 thé duge san xuit trong khi tai sir dung
chit ddng xuc tac v6i hidu qua cao, metyl iodua, ‘c’[uqc tach tir hop phan c6 diém s6i

thap.
Mo ta vin tit cac hinh vé

Fig.1 1a so dd thé hién quy trinh san xuit (hodc thiét bi san xut) axit axetic

theo phuong 4n ctia séng ché.
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Fig.2 14 so d6 thé hién quy trinh san xut (hodc thiét bi san xuét) axit axetic
theo phuong 4n khac ciia sang ché.
M5 ta chi tiét sang ché

Duéi ddy, sang ché ma s& dugc giai thich chi tiét c6 vién din dén cac hinh va.
Fig.1 1a so d (so db tién trinh, hinh vé& thé hién quy trinh dang so @, hodc hinh v& bb
tri nha mdy dang so dd) dé giai thich quy trinh san xuét (hodc thiét bi san xuAt) axit

axetic theo phuong 4n ciia sang ché.

Phuong é4n trén Fig.1 thé hién quy trinh (hodc thiét bi) lién tuc dé san xuét axit
axetic tir moi truong phan tng 16ng (hodc hdn hop phan tng) dugc tao ra bing phan
g cacbonyl hoa lién tuc giita metanol va cacbon monoxit véi sy ¢6 mit ctia hé chét
xtc tic bao gdm rodi lam chét xiic tac kim loai va chit ddng xuc téc [lithi iodua lam
mubi halogenua va metyl iodua], ciing nhu axit axetic, metyl axetat, va lugng nudc
xac dinh.

Quy trinh (hoic thiét bi san xuét) nay bao gdm binh phan tng (hé phan Gng) 1
dé tién hanh phan tmg cacbonyl héa metanol; binh bay hoi cuc nhanh 2 dé tach hop
phén c6 diém s6i thdp hoic pha d& bay hoi (2A) chita san pham axit axetic, metyl
iodua, metyl axetat, va nudc va hop phin c6 diém s6i cao hodc pha bay hoi kém (2B)
chira chét xtc tac rodi va lithi iodua tir méi truong phan ung 16ng (hodc hén hgp phan
g hodc dung dich phan tng) chira axit axetic dwoc tao ra bang phan tmg nay; cot
tach 3 dé tach hop phan c6 diém s6i thip hodc phin cit dinh (phin cAt dinh thit nhat)
(3A) chira metyl iodua, metyl axetat, sin phim phu axetaldehyt, nudc, va cac hop chat
khéc, dong ho3c pha axit axetic (3B) chita axit axetic lam dong bén, va hop phin c6
diém s6i cao (3C) chira axit axetic, nudc, axit propionic, va cdc hgp chét khac, tir hop
phan c6 diém s6i thip (2A) dugce nap vao binh bay, hoi cuc nhanh 2; binh ling gan 4 dé
luu gift hodc chita tam thdi hop phén c6 diém séi thip (3A) duoc ngung tu bing cach
1am lanh [hodc hop phén ngung tu (3A°) trong hop phin ¢6 diém séi thép (3A)]; bé
dém 5 & chira (hoic huu giit) tam thoi hop phédn c6 diém s6i thip (3A) [hodc hop phan
ngung tu (3A”) trong hop phan cé diém so6i thdp (3A)] duge nap hodc dua ra tir binh
ling gan 4; cot chung cit (cot chung cit axetaldehyt) 6 @& tach hop phén c6 diém so6i
thép (3A) [hop phin ngung tu (3A°) trong hop phan c6 diém séi thip (3A)] duoc nap
hodc dua ra tir binh ling gan 4 hodc bé dém 5 thanh hop phan c6 diém sbi thip (4A)
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chira axetaldehyt va metyl iodua va hop phin cé diém s6i cao (4B) chira metyl iodua,
metyl axetat, nuGc, axit axetic, va cac hop chat khac; bé dém 7 @& chira (hodc luu giit)
tam thoi hop phﬁn c6 diém s6i cao (4B) duogc tach trong cot chung cit 6; thiét bi chiét
hodc bd chiét 8 dé tach axetaldehyt tir hop phin c6 diém s6i thip (4A) bang cach chiét
(vi du, chiét nudc) d& quay vong metyl iodua; va nhidu dudong din dé nap hodc quay

vong timg thanh phén vao cac thiét bi nay.
Duéi day, quy trinh dugc thé hién trén Fig.1 ma s& dugc giai thich chi tiét hon.

Metanol & dang chit l6ng dugc nap li€n tuc vao binh phan tng 1, & tbc do duge
dinh trudc, va chét phan tng cacbon monoxit & dang khi dugc nap lién tuc. Ngoai ra,
hén hop chit xtc tac (hdn hop chit xic tac dang 1ong) chira hé chit xuc tac cho phan
{mg cacbonyl héa [hé chit xuc tac bao gdm thanﬁ phén xic tic kim loai chinh (vi dy,
xtc tac rodi) va chat ddng xuc tac (vi du, lithi iodua va metyl iodua)] va nudc cé thé
dugc nap vao binh phan tng 1. Ngoai ra, dong (vi dy, & dang 16ng) chta (cac) hop
phin c6 diém sbi thdp hodc (cac) hop phin c6 diém s6i cao tir (cac) bude ké tiép duoc

nap vao binh phan ing 1 qua duong 13 va/hodc duong 40.

Sau d6, bén trong binh phan ung 1, hé phan tmg pha 16ng chtta chét phan tmg
va hop phin c6 diém s6i cao nhur thanh phin chét xic tac kim loai (vi du, xuc tac rodi
va lithi iodua) cAn bang v6i hé pha khi bao gdm cacbon monoxit, cac san pham phu
ctia phén tmg (hydro, metan, cacbon dioxit), va hop phan c6 diém séi thdp héa hoi (vi
du, metyl iodua, axit axetic lam san pham, va metyl axetat), va phan ung cacbonyl hoa
metanol dién ra. Dé git 4p sudt trong ctia binh phan tmg 1 (vi dy, 4p suit phan tng, 4p
sudt riéng phan cacbon monoxit, v ap suét riéng phin hydro) khéng dbi, hoi c6 thé
dugc rut va dua ra tir dinh ctia binh phan tmg 1. Ngoai ra, hoi dugc rt ra tir binh phan
ung 1 cé thé dugc lam lanh béng thiét bi trao ddi nhiét dé tao ra hop phﬁn long (chira
axit axetic, metyl axetat, metyl iodua, axetaldehyt, nudc va cac hgp chat khac) va hop
phan khi (chtta cacbon monoxit, hydro, va céc hop chit khac). Hop phén 1ong thu
duoc c6 thé dugc quay vong vao binh phan tng 1 (khong duge thé hién trén hinh veE),

va hop phén khi thu duoc (khi thai) c6 thé duge xa ra.

Néu cén, hydro c6 thé dugc nap vao binh phan tmg 1 dé 1am ting hoat tinh xuc
tac. Hydro c6 thé dugc nap vao cling v6i cacbon monoxit hodc ¢6 thé duoc nap riéng.

Ngoai ra, do h¢ phan ting nay 14 hé phan Ung tda nhiét kém theo qua trinh sinh nhiét,

-12-



20761

nén binh phan ung 1 c6 thé dugc trang bi by phan cé thé loai nhiét (hoidc loai nhiét)

hodc bd phan lam lanh (vi du, 40 1dm mat) dé kiém soat nhiét do phén ng.

Céc thanh phdn c6 trong hdn hop phan tng (chét long phan ung tho) dugc tao
ra trong binh phan tmg 1 c6 thé bao gbém axit axetic, hop phdn c6 diém soi thip hoic
tap chit c6 diém soi thip c6 diém soi thip hon diém sbi cua axit axetic (vi dy, metyl
iodua 1a chit ddng xuc tic, metyl axetat 13 san phdm phan ung cua axit axetic véi
metanol, va axetaldehyt va iodua bdc cao (nhu hexyl iodua) 1a cic san phim phuy), va
hop phan ¢6 diém sbi cao hoic tap chit c6 diém sbi cao c6 didm sbi cao hon so véi
diém sbi cua axit axetic [vi du, thanh phén xtc tac kim loai (vi du, chét xuc tic rodi),

chat dong xtc téc lithi iodua, axit propionic, va nudc].

Dé tach phin 16n hop phin c6 diém sbi cao (nhu thanh phin chat xtic tac kim
loai) tir hdn hgp phan ting, mét phan ctia hdn hop phan tmg duoc rut ra lién tuc tir binh
phan Umg 1 va dugc dua vao hodc nap vao binh bay hoi cuc nhanh (cot chung cAt hodc

cdt tach xuc tac) 2 qua duong nap 11.

Luong hdn hop phan tmg dugc nap tir binh phan tng 1 dén binh bay hoi cuc
nhanh 2 khéng hing dinh va dao dong (hoic bién {hién) trong quy trinh lién tuc do dao
dong vé ap suit duoc gay ra do viéc suc khi cacbon monoxit ma s&€ dugc nap vao pha
16ng va cc phan khéc. Vi dy, cho ring tbc d6 dong chay trung binh ctia hén hop phan
tmg dugc nap vao binh bay hoi cuc nhanh 2 1a 100, tdc do dong chay (hodc van tdc
chay, dudi ddy, dung tuong tu véi toe do dong chay) ciia hdn hop phan ung dugc nap
vao binh bay hoi cuc nhanh 2 nim trong khoang tir 98 dén 102 trong qué trinh véan
hanh. Nhu duge mé ta duéi ddy, dbi véi quy trinh khép kin, dao dong vé lugng nap
anh hudng dén (cic) bude ké tiép va 1a yéu té gdy ra dao déng vé luong nap cua hop

phén c6 diém sbi thip dugc nap vao binh ling gan.

Trong binh bay hoi cuc nhanh (ct chung cit nhanh) 2, tir hdn hop phan tng,
dong c6 diém sdi cao hodc hop phén c6 diém sdi cao hoic pha san pham d& bay hoi
(2B) (chtt yéu chtra thanh phin chit xuc tac kim loai nhu xuc tc rodi hodc lithi iodua,
va céc thanh phan khéc) va dong c6 didm sbi thip hodc hop phan c6 didm sbi thip
(2A) (chi yéu chira axit axetic 1 san phdm va cling hoat dong nhu dung méi phan
Ung, metyl axetat, metyl iodua, nudc, axetaldehyt, va cac thanh phén khac) duoc tach,

va hop phan c6 diém s6i cao (2B) dugc rut ra tir ddy ctia binh bay hoi cuc nhanh qua
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duong 13 & day va dugc quay vong vao binh phan tmg 1, va hop phin c6 diém soi
thip (2A) (dong axit axetic) dugc rut ra tir dinh cot hodc phan cét dinh cua binh bay
hoi cuc nhanh 2 qua dudng nap 12 va duge nap hodc duge dua vao cot tach (hodc cot
chung cit) 3. Trong trudng hop nay, hop phén c6 diém séi cao (2B) ciing chira chit
xtc tac kim loai (xtc tac rodi) va mudi halogenua (lithi iodua), va ngoai ra con cd cac
thanh phan con lai khéng bay hoi (vi du, metyl iodua, metyl axetat, nudc, va luong
nhd axit axetic). Ty 18 vé thé tich cia hop phin c6 diém sbi thip (2A) @ duoc tach
trong binh bay hoi cuc nhanh 2 nim trong khoang tir 20 dén 40% trong toan b hén
hop phan ung.

Mot phén ctia hgp phén c6 diém s6i thdp (2A) c6 thé duoc loai nhiét va duoc
quay vong vao binh phan tng. Theo phuong én trén Fig.1, mot phan ctia hop phan c6
diém s6i thip héa hoi (2A) (vi dy, tir 10 dén 30% thé tich) dwoc nap vao bé chira (bé
luu gift) va/hodc thiét bi trao ddi nhiét 9 qua duong 12a va duge ngung tu bang cach
loai nhiét, va dugc quay vong vao binh phan tng 1 qua dudng 12b. Theo cach nay,
viéc loai nhiét mot phan ctia hop phin c6 diém sbi thip (2A) va quay vong thanh phan
nay vao binh phan tmg cho phép giam kich ¢& (hodc thu nho kich ¢&) thiét bi nhu cot
chung cét (vi du, cot tach) thdm chi déi voi nha may c6 quy md 16n. Do d6 c¢6 thé san
Xuét axit axetic c6 d6 tinh khiét cao va san luong cao trong thiét bi tiét kiém nguyén

liéu va nang lugng.

Luong (lugng nap) cua hop phin c6 diém séi thip (2A) dugc nap tir binh bay
hoi cyc nhanh 2 vao cét tich 3 ciing dao dong trong quy trinh lién tuc ciing véi su dao
dong vé luong (lugng nap) cua hdn hop phan tmg dugc nap vao binh bay hoi cuc
nhanh 2. Vi dy, cho ring tbc d6 dong chay trung binh cua hop phdn c6 diém so6i thip
(2A) dugc nap vao cdt tach 3 1a 100, tbc d6 dong chay ctia hop phin ¢6 diém séi thip
(2A) duge nap vao cdt tach 3 nim trong khoang tir 98 dén 102 trong qué trinh vén
hanh.

Trong c6t tach 3, thong thuong, hop phan c6 diém séi thip (hodic phin cét dinh)
(3A) (chtra metyl iodua, metyl axetat, axetaldehyt, nudc, axit axetic, va cac hop chit
khéc) duoc tach tir dinh cdt hodc phan cit dinh cia cot qua dudng xa 14, va dong co
diém sbi cao hoic hop phin c6 diém s6i cao (3C) (thanh phin chira axit axetic, nuéc,

axit propionic, va cac hgp chat khac) dugc tich (hodc duoc loai) tir day hodc phan
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duéi clia cot qua dudng ddy 16. Hop phan c¢6 diém sdi cao (3C) dugc tach c6 thé duoc
théo ra qua duong 16, hoic c6 thé duge quay vong mdt phan hodc toan bd vao binh
phén tmg 1 qua dudng 40. Dong bén hodc dong pha axit axetic (3B) (dong axit axetic)
cht yéu chira axit axetic duoc thu hdi tir cot tach 3 qua dudng nap 15 bang cach cit
bén. Trong trudng hop ndy, dong (3B) chira axit axetic thu hdi dugc bang cach cit bén
c6 thé thudong duoc nap vao cot chung cit khac (khéng duoc thé hién trén hinh vé) qua
dudng 15 va sau d6 dugc chung cit dé tinh ché (khong dugc thé hién trén hinh ve). Ty
1¢ ctia hop phin c6 diém s6i thip (3A) duoc tach trong cot tach 3 ndm trong khoang tur
35 dén 50% khdi lugng tdng hop phin c¢6 diém sbi thip (2A). Nhu duge mo ta dusi
day, khi chit 1éng quy trinh tir (cac) bude ké tiép duoc tudn hoan hodc duge quay vong
vao cot tach 3, téng lugng thanh phﬁn dugc nap tr binh bay hoi cuc nhanh 12 va thanh
phin dugc quay vong tir (cac) budc ké tiép duoc dua vao chung cit trong cot tach 3 dé

tach hop phan c6 diém s6i thip (3A).

Lugng hop phin c6 diém soi thip (3A) dugc nap tir cdt tich 3 vao binh ling
gan 4 bi anh hudng bdi sy dao dong vé lwvgng hén hop phan ung dugc nap vao binh
bay hoi cuc nhanh 2 va sy dao dong vé lugng ciia hop phin c6 didm so6i thdp (2A)
dugc nap tir binh bay hoi cuc nhanh 2 vao cft tach 3, va dao dong trong quy trinh lién
tuc. Vi dy, cho rdng tdc d6 dong chay trung binh ctia hop phan c6 diém s6i thip (3A)
dugc nap vao binh ling gan 4 1a 100, toc do dong chay ctia hop phin c6 diém séi thép
(3A) dugc nap vao binh ling gan 4 ndm trong khoang tir 90 dén 110 trong qua trinh
van hanh (ttc 13, tbc d6 dong chay cua hop phin c6 didm sbi thip (3A) dao dong trong
pham vi tir 0 dén + 10% thé tich). Hop phdn c6 diém soi thdp (3A) duoc nap vao binh

ling gan 4 v6i dao dong trong dbi 16n nay.

Hop phin c6 diém séi thip (3A) duoc tach qua dudng 14 dugc ngung tu bang
cach lam lanh, dugc nap li€n tuc vao binh léng gan (bé chtra) 4, va duogc giit (duoc
chira) tam thoi trong binh ldng gan 4. Bén trong binh léng gan 4, hop phén c6 diém s6i
thip dwoc ngung tu (phan ngung) (3A) d6i khi dugc tach thanh 16p trén chira nude
(I6p nude hodc pha nudc) va 16p dudi (16p hitu co hodc pha hitu co). Khi thanh phin
(3A) dugc tach, axetaldehyt va metyl iodua c6 trong ca hai 16p. Trong nhiéu trudng
hop, lugng axetaldehyt c6 trong 16p trén (16p nuée) 16n hon so véi 16p dudi. Trong
hop phén c6 diém s6i thip (3A) dwoc nap vao binh ling gan 4, ty 18 thé tich cua 16p
trén (hodc thanh phin 16p trén) so véi 16p dudi (hodc thanh phan 16p dudi) [16p
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trén/16p dudi] 14, vi du, nim trong khoang tir 0,5/1 dén 1,5/1 (vi du, tr 0,7/1 d&n
1,3/1). Dao dong vé lugng nap trong 16p trén va 16p dudi & trong pham vi c6 cung

khoang tri s nhu duoc dé cap trén day.

Hop phén c6 diém s6i thip (phin ngung) (3A) dugc gift trong binh ling gan 4
duge nap vao cot chung cét axetaldehyt 6 qua dli‘ong nap 17 va/hodc duong nap 18.
Theo phuong 4n trén Fig.1, lugng luu gitt (hoic mirc chit 16ng) ciia hop phén c6 didm
s6i thap (phan ngung) (3A) duoc giit trong binh ling gan 4 duoc kiém ché rd rét khoi
dao dong bang cach quay vong (hoic tudn hoan) moét phan hop phén c6 diém s6i thip
(3A) vao hé phan tmg hogc c4c phan khac qua dudng 17a (dudng phu 17a) phén nhanh
tir dudng 17 hodc dudong 18a (duong phu 18a) phan nhanh tir duong 18 dua trén dao
dong tdc d6 dong chay ctia hop phén c6 didm sbi thép (phan ngung) (3A) dwoc nap
véo binh ling gan 4.

Cu thé 13, lugng hop phin c6 diém sbi thip (3A) dugc nap lién tuc vao binh
léng gan 4 (vi dy, luong duoc nap trong mdt don vi thoi gian) khong héng dinh trong
phan Ung li€n tuc, va nhu dugc md ta trén day, luong nay dao dong qua phan tng
cacbonyl héa, chung cét nhanh, va viéc quay vong ciia metyl iodua (vi du, luong hop
phan c6 diém s6i thdp (3A) dugc nap trong mot don vi thoi gian 14 tdng hodc giam).
Do d9, viéc nap truc tiép hop phén c6 diém sdi thdp (3A) vao binh ling gan 4 giy ra
dao dong 16n vé murc chét 1ong cia hop phén c6 diém so6i thap (phin ngung) (3A)
dugc ngung tu va dugc luu giit trong binh ling gan 4, va qué trinh van hanh d6i khi b
can tré tuy thugc vao mirc d¢ dao dong. Pé lam nhe (hodc lam giam) dao ddng, hop
phin c6 diém s6i thip (3A) c6 thé duoc nap tlr binh ldng gan 4 dén cot chung cét
axetaldehyt 6 & téc d6 dong chay di dé lam nhe dao déng téc d6 dong chay. Tuy

nhién, viéc nap nay gy ra viéc xtt Iy khong du trong cot chung cét aldehyt 6.

Sau do, theo phuong an trén Fig.1, lugng hop phan cé didm s6i thip (phin
ngung) (3A) dugc gitt trong binh ling gan 4 duoc didu chinh hodc duoc kidm soat
biang cach quay vong mot phin hop phan c6 diém sbi thip (phin ngung) (3A) vao
budc (trong phuong 4n trén Fig.1, binh phan tng 1 va/hodc cot tach 3) khac véi bude
tach va quay vong, khong c6 budc nap tir binh ldng gan 4 dén cot chung cét 6 dua trén
dao dong téc do dong chay ctia hop phin c¢6 diém s6i thip (3A) duoc nap vao binh
ling gan 4.
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Dic biét 13, theo phuong 4n trén Fig.1, hop phan ¢ diém s6i thip (phin ngung)
(3A) dugc théo ra tir 16p trén va 16p dudi trong binh ling gan 4 qua dudng 17 va
dudng 18, twong tmg. Téc do dong chay ctia hop phan c6 diém s6i thép (phin ngung)
(3A) duogc théo ra tir binh ldng gan 4 dwoc didu chinh sao cho mdi mic chét l1éng cua
16p trén va 16p dudi c6 thé khong ddi (hoic hdu nhu khong dbi) tham chi véi sy dao
dong téc do dong chay cua hop phin c6 diém so6i thip (3A) duoc nap vao binh ling
gan 4. Ttc 13, binh ling gan 4 duoc d& xudt ¢ cac bo phan cam bién murc chét long dé
quan tric dao dong mirc chit 1ong (khéng dwoc thé hién trén hinh v&), va mot trong s6
céc bd phan cam bién quan tric dao dong mirc chit Iéng ciia 16p trén va bd phan cam
bién kia quan tric dao dong mirc chit long cua 16p dudi. Luong hop phan c6 diém sbi
thép (phin ngung) (3A) duoc thio ra tir 16p trén va 16p dudi trong binh ling gan 4
duoc diéu chinh dya trén théng tin vé& muc chét léng quan tric dugc nhd cac bd phén
cam bién sao cho c6 thé duy tri dugc cic mirc chét léng da dugc dinh trude cla céac
16p nay. Déc biét hon 1a, dua trén thong tin thu dugce bdi cac bd phan cam bién mirc
chét 16ng hodc thong tin khéc, khi téc do dong chay dugc nap vao binh léng gan la 16n,
téc do dong chay ciia hop phin c6 diém sbi thip (phan ngung) (3A) cin théo ra duge
ting 1én dé ngin ngira mic chét 1ong dang 1én; khi téc do dong chay duge nap vao
binh ldng gan 14 nho, tdc d6 dong chay cta hop phin c6 didm s6i thip (phin ngung)
(3A) cén théo ra dugc giam. Theo cch nay, mic chit 1ong cla hop phin c6 diém soi
thép (phan ngung) (3A) trong binh ling gan 4 (muc chit l16ng cta 16p trén va lop dudi)
dugc gitt khong d6i hodc hau nhu khong ddi bing cach didu chinh (kiém soat) toc do
dong chdy trong qué trinh van hanh [vi du, d6i véi mdi 16p trén va 16p dudi, cho ring
mtrc chit 16ng trung binh 14 100, mirc chit long duoc didu hoa (hodc duoc didu chinh)
dén tri s6 nim trong khoang tir 99 dén 101 trong qu4 trinh vén hanh, tc 13, dao dong

mttc chét 1éng dugc didu chinh dén ti da khoang 1% trong toan by quy trinh].

Tiép theo, mot phin ctia hop phin c6 didm sbi thip (3A) duoc théo ra qua
duong 17 va duong 18 dugc nap vao duong 19 qua dudng 17b va duong 18b. Toc do
dong chay ctia hop phan c6 diém sbi thip (3A) ma s& duogce nap vao dudng 19 dugc
diéu chinh (duoc kiém soat) dé gitt tri s khong ddi hodc hiu nhu khong ddi bing cach
diéu chinh luong hop phin c6 diém sbi thip (3A) duoc quay vong qua dudng 17a
va/hodc dudng 18a. Tt 13, theo phuong an trén Fig.1, nhu duge mo ta trén day, luong

hop phan c6 diém sbi thdp (3A) duoc théo ra tir mdi 16p trén va 16p dudi trong binh
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ling gan 4 dao ddng sao cho mirc chit long trong binh ling gan 4 c6 thé co tri sb
khong d6i hodc hau nhu khéng ddi. Bing cach thay dbi lwong hop phin c6 didm soi
thép (3A) dugc quay vong qua duong 17a va/hodc duodng 18a dap tng vdi dao dong,
téc d6 dong chay ctia hop phén c6 didm soi thédp (3A) ma s& duoc nap vao dudng 19
duoc diéu chinh dé tranh (hogc hau nhu tranh duoc) khoi dao dong [vi du, cho ring téc
do dong chay trung binh clia hop phin c6 diém so6i thip (3A) ma s& duoc nap vao
dudng 19 1a 100 thé tich chét 1éng, tdc do dong chay cta hop phin c6 diém séi thip
(3A) dugc diéu hoa (hodc duoc didu chinh) &n trj s6 ndm trong khoang tir 98 dén 102
trong qué trinh van hanh, tic 13 sy dao dong téc d6 dong chay dugc didu chinh dén téi
da 1a 2% trong toan by quy trinh]. Theo phuong 4n trén Fig.1, dao dong téc d6 dong
chdy cta hop phan c6 diém s6i thdp (3A) ma s& duge nap vao duong 19 c6 thé duoc
kiém soét cha yéu bing cach didu chinh luong hop phan c¢6 diém s6i thip (3A) dugc
quay vong, va ngodi ra con c¢6 c6 thé dugc kidm soat hon nira bing cach diéu chinh

thoi gian luu ctia hop phén c6 diém sbi thép (3A) trong binh ling gan 4.

Chi cén 1a tbc d6 dong chay cua hop phan c6 diém sbi thip (3A) ma s& duoc
nap vao dudng 19 dugc diéu hoa bing cach diéu chinh tde do dong chay ctia hgp phin
c6 diém s6i thip (3A) dwoc quay vong vao duong 17a va/hodic dudng 18a. Chi cin 1a
khong gdy ra dao dong 16m vé tbc d6 dong chay dwoc nap vao duomg 19, téc d6 dong
chay ctia-hop phén c6 diém so6i thdp (3A) ma s& duoc quay vong vao duong 17a hodc
dudng 18a c6 thé duogc giit khong ddi (n6i cach khéc, tbe do dong chay ciia hop phin
c6 diém s6i thap (3A) dugc nap vao dudng 17b hodic dudng 18b c6 thé dao dong).

Hon nita, theo phuong 4n trén Fig.1, hop phan c6 diém sbi thip (3A) duge théo
ra qua dudng 17 va dudng 18. Téc d6 dong chay cta hop phan c6 didm sbi thép (3A)
ma s& dugc nap vao duong 19 c6 thé dugc diéu hoa bing céach théo hop phan c¢6 diém
s6i thép (3A) chi qua mt trong cic duong 17 va 18 va quay vong mot phan hop phén
c6 diém sdi thp (3A). Ngoai ra, khong lién quan dén 16p trén va 16p dusi, hop phin
c6 diém s6i thdp (3A) c6 thé dugc nap hodc dua ra qua mdt dudng.

Hop phan c6 diém soi thip (3A) ma s& dliqc nap vao dudng 17a cé thé duge
nap vao duong 30 qua duong 17al va dugc quay vong vao cdt tach 3, c6 thé duge nap
vao duodng 40 qua dudng 17a2 va duge quay vong (hodc duge dua trd lai) vao binh

phén tng 1, hodc c6 thé dugc quay vong qua ca hai dudng 17al va 17a2. Hon nita,
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hop phan c6 diém sbi thdp (3A) ma s& dugc nap vao duong 18a dugc nap vao dudng

40 va dugc quay vong vao binh phan tng 1.

Do sy dao dong téc d6 dong chay ciia hop phén c6 diém soi thip (3A) da duoc
nap vao dudng 19 bi han ché r& rét nhu dugc mo ta trén day, hop phf?m c6 diém soi
thép (BA) c6 thé duge nap truc tiép vao cdt chung éét 6. Theo phuong 4n trén Fig. 1, dé
lam nhe (hodc lam gidm) hon nita dao ddng tbc d6 dong chay, hop phan ¢6 diém soi
thép (3A) dugc nap vao cot chung cét 6 qua bé chira (b8 dém) 5 c6 chirc ning dém.
Ttc 14, hop phan c6 diém sbi thip (3A) da duge nap vao dudng 19 duge nap vao bé
dém 5 va sau d6 dugc nap vao cot chung cit 6 qua duong 20. Béng cach luu gitt hop
phan c6 diém soi thip (3A) tam thoi trong bé dém 5 theo cach nay, thim chi khi lugng
duoc nap tir bé dém 5 vao duong 20 duoc gitt khong dbi (hodc hiu nhu khong dbi),
dao dong téc d¢ dong chay ctia hop phin c6 diém sbi thép (3A) dugc nap tir dudong 19

trong bé dém 5 c6 thé duge lam nhe (hodc giam) mot cach hiéu qua.

D¢ bé dém 5 ¢6 thé thé hién chic ning 1am giam thich hop dao déng téc do
dong chay, quan trong dbi v6i bé dém 5 1a ¢ dung tich du dé luu gitt hop phén c6
diém s6i thdp (3A) va lam nhe hon nita dao dong téc do dong chay. Dung tich phu
thudc vao mirc @6 dao dong tbc d6 dong chay va co thé thuomg duoc thé hién két hop
v6i thoi gian luu ctia hop phén c6 diém s6i thdp (3A) trong bé dém 5. Dung tich ctia bé
dém ddi véi tbe d6 dong chay co thé thuong dugce diéu chinh sao cho thoi gian luu cua
hop phén ¢6 diém séi thép (3A) c6 thé khong it hon 1 phut (vi dy, t5t hon 1a khong it
hon 3 phit, va t6t hon nita 1a khéng it hon 6 phit). Tét hon 13, bé dém 5 c6 thé luu gt
hop phin c6 diém s6i thép (3A) trong thoi gian duge dé cép trén diy. Nhu dugc mo ta
trén day, trong trudng hop ma dao dong téc do dong chay ciia hop phin c6 didm soi
thép (3A) duoc nap vao dudng 17 dugc han ché trudce bang cach quay vong hop phin
c6 diém s6i thip (3A) hodc duy tri thoi gian Iuu trong binh ling gan du nhu dugc md
ta dudi ddy, tham chi bé dém c6 thoi gian Iru ngén hon so véi khoang tri s§ trén day
cling c¢6 kha ning van hanh én dinh. Thoi gian luu.(thdi gian lwu néi chung) c6 thé tinh
toan dugc tir tbe do dong chay (hodc vén téc chay) va dung tich ctia bé dém. Vi du,
cho ring tbc d6 dong chay trung binh clia hop phan c6 diém sbi thip (3A) duge nap
vio bé dém 5 1a A m*/gid va luong luu gift trung binh ctia hop phin c6 diém sbi thip

duoc giit trong bé dém 5 1a B m®, thoi gian lwu ¢6 thé tinh toén dugc 1a (B/A) gio.
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Hop phin c¢6 diém s6i thép (3A) da duoc nap vao cot chung cét 6 duoc tach
thanh dong c6 diém soi thip hodc hop phin c6 didm soi thdp (hodc 16p trén tht hai)
(4A) va dong c6 diém sdi cao hodc hop phin c6 didm s6i cao (4B) trong c6t chung cét
6; trong d6 dong c6 diém soi thép (4A) chira luong nho cic hop chit metyl iodua,
cacbon monoxit, hydro, va céc thanh phan khéc ngoai axetaldehyt, va dong c6 diém

s0i cao (4B) chira metyl axetat, nuéc, axit axetic, va cac hop chat khac.

Hop phén c6 diém s6i thip duoc tach (4A) dugc nap tir dinh cot hodc phin cét
dinh vao thiét bi chiét axetaldehyt (cot chiét nuéce) 8 qua duong (duong dua ra) 21, va
axetaldehyt dugc chiét tir hop phin c6 diém sbi thdp (4A) nhd su dung nudc.
Axetaldehyt chiét dugc (dung dich aldehyt trong nuéc) duge thio ra qua dudng 21b.
Mot phan ctia hop phan c6 diém s6i thip (4A) c6 thé duoc dua trd v& cot chung cit 6
qua dudng 21a. Hon nita, san pham tinh ché chta lugng nho metyl iodua, va cac hop
chat khac c¢6 thé dugc théo ra khoi hé. Theo phuong 4n trén Fig.1, san phdm tinh ché
dugc thdo ra qua dudng 24 duge nap vio cdt chung cit 6 qua dudng 24a, va/hodc dugce
nap vao dudng 40 qua dudng 24b d duoc quay vong vao binh phan tng 1. Theo cach
ndy, viéc chung cét hodc quay vong san phim tinh ché c6 thé cai thién hon nita ty 1&

thu hdi metyl iodua.

Hon nita, hop phén c6 diém sbi cao duge tach (4B) duogc nap dudi dang cin
long (phén doan ddy hodc phan doan day cua ct) qua dudong 22 vao duong 40, hudng
vao binh phén tng 1 hodc cot tach 3. Theo cach nay, thanh phan hitu dung chta metyl
iodua duoc tudn hoan (dugc quay vong) vao hé phan ting v céc phan khac. Hop phén
c6 diém sbi cao (4B) c6 thé duoc nap truc tiép vao dudng 40 qua dudng 22. Theo
phuong 4n trén Fig.1, hop phan c6 diém sbi cao (4B) dugc nap vao bé dém 7 va sau d6
vao dudng 40 qua duong 23. Tuc 13, mic du sy dao dong tdc do dong chay cua hop
phén ¢6 diém s6i cao (4B) ma s& duogc nap qua dirdng 22 bi han ché véi tdc do dong
chay ctia hop phén c6 diém sbi thip (3A) dugc kidm soat & mitc d6 cao ma s& dugc
nap vao cdt chung cit 6 nhu dugc mé ta trén ddy, viéc quay vong san phim tinh ché
sau khi chiét axetaldehyt dugc dé cap trén ddy, va cac yéu té khac d6i khi gay ra dao
dong téc d6 dong chay cua hop phan ¢ diém sbi cao (4B). Tuy nhién, tham chi néu
téc d6 dong chay ctia hop phén c6 diém s6i cao (4B) dao dong, viéc Iuu gitt tam thoi
hop phin c6 diém s6i cao (4B) ma s& duge nap qua dudng 22 trong bé dém 7 cho phép
dao dong trong bé dém 7 trd nén nhe bét. Do d6, hop phén c6 diém so6i cao (4B) c6 thé
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duge nap vao dudng 40 trong khi gitr tdc d6 dong chay ctia hop phin ¢ diém séi cao
(4B) ma s& dugc nap vao dudng 23 & tri s6 khong dbi (hodc hau nhu khong ddi). Do
d6, dao dong téc d6 dong chay cua hop phan ¢6 diém s0i cao (4B) ma s€ dugc quay

vong c6 thé bi han ché (hoic giam).

Hop phan c6 diém s6i cao (4B) da dwoc nap vao dudng 40 c6 thé duoc quay
vong mot phan hodc toan bd vio ot tach 3 qua dudng 40a. Hop phin c6 diém s6i cao
(4B) da duoc nap vao duong 40a cé thé dugc nap mot phz‘?m hodc toan bd vao cot
chung cét 6 qua dudng 40al chi cn 1a ¢6 thé dam bao duge viéc van hanh én dinh ctia

cot chung cit 6.

Fig.2 14 so dd thé hién quy trinh san xuét (hodc thiét bi san xuét) axit axetic
theo mot phuong an khéc ctia sang ché. Quy trinh (hozc thiét bi) trén Fig.2 1a tuong tu
véi quy trinh hodc thiét bi trén Fig.1 ngoai trir binh léng gan 4A cé chic niang dém
dugc st dung thay cho binh ling gan 4 trén Fig.1 va hop phén c6 diém so6i thip (3A)

duoc nap truc tiép vao cot chung cit 6 qua duong 17.

C6 nghia 13, theo phuong 4n trén Fig.1, thong thuong, binh ling gan khong thé
lam giam hoan toan dao dong téc d6 dong chiy ctia hop phin c6 diém sbi thip (3A)
dugc nap tir cot tach 3. Nguoc lai, theo phuong an trén Fig.2, ¢6 st dung binh léng gan
4A vé6i dung tich 16n @ dé 1am nhe (Iam giam) dao déng téc d6 dong chay, va téc do
dong chay ma s& dugc théo ra dudng 17 c6 thé duoc gitt khong dbi hodc hiu nhu
khong ddi bing cach lam nhe dao dong tbc do dong chay bén trong binh ling gan 4A
(vi du, cho ring tdc d6 dong chay trung binh ctia hop phin c6 diém sbi thdp (3A) ma
s& dwoc nap qua dudng 14 1a 100 thé tich chét long, tbc d6 dong chay ciia hop phin c6
diém s6i thip (3A) ma s& duoc thdo ra hodc duge nap vao dudng 17 trong qua trinh
van hanh c6 thé duoc didu hoa (hoic dugc didu chinh) dén tri s6 ndm trong khoang tir
98,5 dén 101,5, tirc 1a mirc d6 dao dong tdc do dong chay c6 thé duoc diéu chinh dén
t6i da khoang 1,5%) trong qua trinh van hanh.

Dic biét 13, theo phuong 4n trén Fig.2, téc d6 dong chay cia hop phdn c6 diém
s6i thap (3A) ma s& dugc théo ra tir dudng 17 (va dudng 18) dugc giit khong dbi hoic
hau nhu khéng dbi, trong khi theo phuong 4n trén Fig.1, tdc d6 dong chay cua hop
phén c6 diém s6i thip (3A) dugc thio ra tir dudng 17 (va dudng 18) duoc thay doi.
Khi téc d6 dong chay duogc gifr khong dbi, thong thuong quy trinh khéng thé van hanh
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6n dinh. Tuy nhién, viéc sir dung binh ling gan 4A c6 dung tich da @& cho phép quy
trinh van hanh 6n dinh vi ly do sau: lwong hop phén c6 diém s6i thip (3A) duoc gitr
bén trong binh ldng gan 4A bi dao dong 1a do dao dong tbc d6 dong chay, trong khi
binh ling gan 4A c6 dung tich di dé 1am nhe dao dong nay. Theo phuong an nay, 1a
phuong 4n twong tu nhu phuong 4n trén Fig.2, dung tich ca binh ling gan 4A 1a quan
trong. Quy trinh c6 thé van hanh dn dinh trong nhiéu trudng hop bing cach didu chinh
thoi gian luu ctia hop phén c6 diém s6i thip (3A) bén trong ciia binh léng gan 4A dén
khoang trj s6 twong tu nhu dugc mé ta trén day (vi du, khong it hon 1 phut, tdt hon 1a
khong it hon 3 phiit, va tot hon nita 1a khong it hon 6 pht).

Theo phuong 4n trén Fig.2, hop phin c6 diém s6i thip (3A) duoc nap 1am 16p
trén vao cot chung cit 6 qua dwong 17. Hop phén c¢6 diém s6i thip (3A) c6 thé duoc
nap lam 16p duéi qua dudng 18 nhu dugc thé hién theo phwong 4n trén Fig.1, hodc ¢6
thé duoc nap qua ca hai dwong 17 va 18. Hon nita, khong lién quan dén 16p trén va 16p

dudi, hop phan c6 diém sbi thip (3A) ¢6 thé dwoc nap qua mot dudng.
Buéc phan ung

Trong budc phan tng (hé phan ung cacbonyl héa), metanol duge cacbonyl hoa
véi cacbon monoxit véi su ¢ mit ciia hé chit xuc tic. Metanol méi ¢6 thé duoc nap
truc tiép hodc gian tiép vao hé phan tmg, hoiic metanol va/hodc din xuit cua nd dugc
rit ra tir nhidu budc chung cit khac nhau ¢6 thé duoc quay vong va duge nap vao hé

phan ing.

Thong thuong, hé chit xtic tac c6 thé bao gdm chét xc tic kim loai, chit ddng
XUc tac, va chit ting t5c phan ting. Céc vi du v& chit xtc tac kim loai c6 thé bao gdm
chét xtc tac kim loai chuyén tiép, cu thé 1a chét xuc tac kim loai chira kim loai thudc
nhém 8§ trong Bang Tuin Hoan (vi du, xtic tdc coban, xtc tac rodi, va xdc tac iridi).
Chét xtc tac c6 thé 1a kim loai nguyén t6 hodc c6 thé duge st dung & dang oxit kim
loai (bao gdm phirc oxit kim loai), hydroxit kim loai, mubi halogenua ctia kim loai (vi
du, clorua, bromua, va iodua), mubi cacboxylat ctia kim loai (vi du, axetat), mubi kim
loai ctia axit v co (vi du, sulfat, nitrat, va phosphat), phirc kim loai, va cac hop chét
khac. Cac chét xuc tac kim loai nay co thé duoc st dung riéng hodc & dang két hop.
Chét xuc tac kim loai duge wu tién bao gém xtic tac rodi va xuc tac iridi (cu thé 13, xuc

tac rodi).
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Hon nita, vu tién st dung chét xtic tac kim loai & dang c6 thé hoa tan trong mdi
trudng phan umg 16ng. Do rodi thudng t6n tai & dang phirc trong méi truong phén Ung
16ng, dang ctia xtc tac rodi khong bi gisi han cu thé, chi cn 13 chit xuc tic c6 thé bién
d6i thanh phirc trong méi trudng phan tmg 16ng, va c6 thé duge sir dung & nhiéu dang
khac nhau. Phirc rodi iodua [vi du, Rhl;, [RhI,(CO),], va [Rh(CO),I,]], phitc rodi
cacbonyl, hodc tuong tu duge dic biét duge wu tién lam xuc tac rodi. Hon nita, chit
xtc téc c6 thé duoc 1am &n dinh trong méi trudng phan g 16ng bing cach bd sung

muoi halogenua (vi du, mudi iodua) va/hodc nude.

Néng d6 cta chat xuc tac kim loai 13, vi du, nim trong khoang tir 10 dén 5000
ppm (dya trén khdi luong, dudi ddy 4p dung twong ty), t6t hon 1a nim trong khodng tir
100 dén 4000 ppm, t6t hon nita 13 nim trong khoang tir 200 dén 3000 ppm, va dic bist
14 ndm trong khoang khoang tir 300 dén 2000 ppm (vi du, tir 500 &én 1500 ppm) cua
toan bd pha long trong binh phan {mg.

Mubi halogenua (vi du, mudi iodua) dugc st dung lam déng xtc tac hodc chét
tang tSc phan (mg trong hé chit xuc tac. Mubi iodua duge b6 sung dé 1am 6n dinh xtc
tac rodi va tic ché phan tmg phuy, cu thé 13, véi ham luong nudc thap. Mudi iodua
khoéng bi giéi han cu thé & loai cu thé, chi cin 1a muéi iodua cung nap ion iodua trong
mdi trudong phan tng 16ng. Mubdi iodua c¢6 thé bao gdm, vi du, muébi halogenua cta
kim loai [vi dy, mudi iodua ctia kim loai nhu mudi iodua ctia kim loai kidm (vi du, lithi
iodua, natri iodua, kali iodua, rubidi iodua, va xesi iodua), mubi iodua ctia kim loai
kiém thé (vi du, beryli iodua, magie iodua, va canxi iodua), hoic mudi iodua cua kim
loai nhém 3B trong Bang Tudn Hoan (vi dy, bo iodua va nhém iodua), cac hop chét
bromua hogc clorua tuong tng], halogenua hitu co [vi du, iodua hitu co nhu mudi
phosphoni ciia iodua (phosphoni iodua) (vi du, mudi v&i tributylphosphin va
triphenylphosphin) hogc mudi amoni ctia iodua (amoni iodua) (vi du, muéi ctia amin
béc ba, hop chét pyridin, hop chit imidazol, hop chét imit, hodc hop chét tuong tu voi
iodua), cac hop chit bromua hodc clorua tuong tng]. Trong d6 mudi iodua cua kim
loai kiém (vi dy, lithi iodua) con hoat d6ng nhu chét 1am dn dinh cho xtc tac phan ung
cacbonyl hoa (vi dy, xtic téc rodi). Cac mudi halogenua nay c6 thé duogc st dung riéng
hodc & dang két hop. Trong sé cic mudi halogenua nay, mudi iodua cta kim loai kiém

(nhu lithi iodua) dugc wu tién.
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Trong hé phan tmg (hdn hgp phan tng 16ng) & trong binh phan mg, ndng do
ctia mudi halogenua (vi dy, mudi iodua) 13, vi du, nim trong khoang tir 1 dén 25%
khdi lwgng, t6t hon 1 ndm trong khoang tir 2 dén 22% khéi luong, va t6t hon nita 1a
nim trong khoang tir 3 dén 20% khéi lugng ctia toan bd pha 16ng trong binh phan tng.
Hon nita, ndng d6 ctia ion iodua trong hé phan tng c6 thé, vi dy, nim trong khoang tur

0,07 dén 2,5mol/lit va t6t hon 14 nim trong khoang tir 0,25 dén 1,5mol/lit.

Alkyl iodua (vi du, C;4alkyl iodua nhu metyl iodua, etyl iodua, hodc propyl
iodua), dic biét 12 metyl iodua, dugc st dung 1am chét ting tc phan tmg trong hé chét
xuc tac. Do phan g dugc xuc tién & cac ndng d6 chit ting t6c cao, ndng d6 c6 loi v&
kinh t& c6 thé dugc lya chon phit hop khi cin nhéc viéc thu hdi chit tdng tbc phan ing,
quy md nha may clia budc quay vong chét ting tdc thu hdi dwoc vao binh phan Ung,
lugng ning lugng can thiét dé thu hdi hodc quay vong, va cac yéu té khéc nita. Trong
hé phan tmg, néng do cla alkyl iodua (cu thé 1a metyl iodua) 13, vi du, nim trong
khoang tir 1 dén 20% khdi luong, t6t hon 13 nim trong khoang tir 5 dén 20% khéi
lugng, va t6t hon nita 1a ndm trong khoang tir 6 dén 16% khéi luong (vi du, tir 8 dén

14% khéi luogng) ctia toan bd pha long trong binh phan ung.

Phén Umg 1a phan ung lién tuc, va mdi truong phan tmg 1ong chita metyl axetat.
Ty 1& cua metyl axetat c6 thé nim trong khoang tir 0,1 dén 30% khéi lugng, tot hon 13
nim trong khoang tir 0,3 dén 20% khdi lwong, va t6t hon nita 14 nim trong khoang tir
0,5 dén 10% khdi luong (vi du, tir 0,5 dén 6% khéi luong) trong toan bd méi trudng

phan tng long.

Cacbon monoxit dugc nap vao hé phan tmg cé thé dugc sir dung & dang khi
tinh khiét hoic c6 thé duge st dung & dang khi duéc pha loang véi khi tro (vi du, nito,
heli, va cacbon dioxit). Hon nita, (cac) hop phan khi duoc thai ra chita cacbon monoxit
thu dugc tir (céc) bude ké tiép c6 thé dugc quay vong vao hé phéan ting. Ap suét riéng
phan ciia cacbon monoxit trong binh phan ting c6 thé, vi dy, ndm trong khoang tur
202634 dén 3039514N/m” (tir 2 dén 30atm) va t6t hon 1a ndm trong khoang tir 405268
dén 1519757N/m? (tir 4 dén 15atm).

Trong phén ting cacbonyl héa, hydro dugc hinh thanh (hoic dugc tao ra) bang
phan tmg chuyén dich giita cacbon monoxit va nudc. Hydro c6 thé dugc nap vao hé

phén tng. Hydro c6 thé dugc nap & dang hdn hop khi véi cacbon monoxit 1am nguyén
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liéu thd vao hé phan tmg. Hon nita néu cén, sau khi tinh ché mét cach phi hop (céc)
hop phan khi, hydro c6 thé dugc nap vao hé phan tng bing cach quay vong (cac) hop
phan khi (bao gdm hydro, cacbon monoxit, va cac khi khac) dugc thai ra trong (cac)
budc chung cét (cot chung cit) ké tiép. Ap suét riéng phin cua hydro trong hé phan
ting c6 thé, vi du, ndm trong khoang tir 5x10? dn 25x10“N/m? (0,5 dén 250kPa), t6t
hon 14 nim trong khoang tir 1x10° dén 2x10°N/m? (tr 1 dén 200kPa), va t&t hon nira 1a
nam trong khoang tir 5x10° dén 15x10*N/m? (tir 5 dén 150kPa) [vi dy, tir 1x10* dén
1x10*N/m? (tir 10 dén 100kPa)] khi xét dén 4p sudt tuyét déi.

Ap suét riéng phin cua cacbon monoxit hodc &p suét riéng phin cua hydro
trong hé phan tmg c6 thé dugc diéu chinh, vi dy, bing cach didu chinh mét cach phu
hop Iugng cacbon monoxit va hydro dugc nap va/hodc dugc quay vong vao hé phan
ung, lugng co chét tho (vi du, metanol) dugc nap vao hé phan tng, nhiét 46 phan tng,

ap suat phan ing, va céc yeu to khac.

Trong phan tmg cacbonyl héa, nhiét do phan tng c6 thé, vi dy, ndm trong
khoang tir 150 dén 250°C, t&t hon 13 nim trong khoang tir 160 dén 230°C, va tt hon
nita 12 ndm trong khoang tir 180 dén 220°C. Hon nita, &p suit phan tmg (tdng 4p sudt
binh phan tmg), bao gdm cac ap suit riéng phin cla cla céc san phim phuy, c6 thé, vi

dy, nim trong khoang tir 1519757x10° dén 4052685x10°N/m? (tir 15 dén 40atm).

Phan tng c6 thé duogc tién hanh véi su 6 mat hodc khéng c6 mit dung moi.
Dung mdi phan tng khong bi gi6i han & loai cu thé, chi can 1a dung méi nay khong
lam gidm kha ndng phan ng, hodc hiéu qua técﬁ hogc tinh ché, va nhidu dung méi
khéc nhau c6 thé dugc st dung. Trong céc trudng hop thong thuomg, trén thuc té axit

axetic dud6i dang san phim c6 thé duogc sir dung 1am dung moi.

Néng dd cua nude trong hé phan ing khong bi gidi han & tri sb cu thé, va c6 thé
1a ndng d6 thip. Ndng do cua nudc trong hé phan tng 14, vi dy, khéng 16n hon 15%
khéi lugng (vi dy, ndm trong khoang tr 0,1 dén 12% khéi luong), t6t hon 1a khong 16n
hon 10% khdi lugng (vi dy, ndm trong khoang tir 0,1 dén 8% khéi lugng), va tét hon
nita 12 nim trong khoang tir 0,1 dén 5% khéi Iuong va c6 thé thuong nim trong
khoang tir 1 dén 15% khéi lugng (vi du, tir 2 dén 10% khéi lugng) cua toan bd pha
l6ng trong hé phan mg. P9 hoa tan cua cacbon monoxit trong chit 1éng dwoc nap vao

binh bay hoi cuc nhanh dugc 1am giam bang cach tién hanh phan ung trong khi duy tri
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ndng d6 dic hidu cta timg thanh phan [cu thé 13, mudi iodua (lithi iodua) va nuéc]

trong hé phan tmg, va c6 thé giam duoc thit thoat cacbon monoxit.

Trong phan ung cacbonyl héa trén diy, vi€c san xuit axit axetic di kém véi su
tao thanh este ctia san pham axit axetic véi metanol (metyl axetat), nudc dugc tao ra

v&i phan tng este hoa, ngoai axetaldehyt, axit propionic, va cac hop chat khac.

Trong truong hop nay, do axetaldehyt dwgc tach bing budc tach axetaldehyt
duge @& cap dudi day, ndng do cua axetaldehyt trong binh phan tmg duoc giit thip va
twong dbi thip mic du phan g lién tuc. Vi du, néng do coa axetaldehyt trong binh
phan tng (hodc hé phan tmg) c6 thé khong 16n hon 1000 ppm (vi dy, 0 hodc gidi han
do 1én dén 700 ppm) va tét hon 1a khong 1én hon 400 ppm (vi dy, 5 dén 300 ppm) cua
pha 16ng trong binh phan g trong qua trinh van hanh.

Hon nita, bén trong binh phan tng, cdc san phim phu dwoc tao thanh tir
axetaldehyt cling duoc san xuit ra (vi dy, crotonaldehyt, 1a co chat khir, dugc tao ra
bing cach ngung tu aldol ciia axetaldehyt; 2-etylcrotonaldehyt duoc tao ra bing cach
ngung tu aldol cta crotonaldehyt dugc hydro héa va axetaldehyt; va hexyl iodua dugc
tao ra thong qua ngung tu aldol cuia ba phin tir axetaldehyt, hydro hoéa, va iot hoa).
Theo séng ché, do dao dong v& ndng do cila axetaldehyt trong binh phan Gng cling bi
trc ché, su két hop cua e ché nay va nong do axetaldehyt thip duoc dé cap trén day co
thé lam giam 3 rét vi€c tao ra cac san phém phu dugc tao thanh tir axetaldehyt. Tirc 13,
céc san phdm phu nay thudng dwoc san xuét ra véi ty 1& bang hai phin ba ndng do
axetaldehyt, va néng do axetaldehyt bi trc ché (hodc dugc lam giam) va dao dong co

theé dan den tc che viéc sdn xuat san pham phu mot cach hiéu qua.

Hiéu suit khong-thoi gian cta axit cacboxylic muc tiéu (axit axetic) trong hé
phéan tmg c6 thé, vi du, nim trong khoang tir 5mol/lit gior &n 50mol/lit gidy, tét hon 1a
nim trong khoang tir 8mol/lit gi> dén 40mol/lit gid, va tét hon nita 13 ndm trong

khoang tlr 10mol/lit gitr dén 30mol/lit gid.

Hop phan hoi c6 thé dugce rit ra tir dinh ctia binh phan tng véi muc dich kiém
S04t 4p sudt ctia binh phan tng hodc cac phén khac, va hop phan hoi dugc riit ra c6 thé
duoc lam lanh béng thiét bi ngung tu, thiét bi trao ddi nhiét hodc céc cach khac dé loai
mdt phan nhiét phan tng. Hop phén hoi sau khi duoc 1am lanh c6 thé dugc tach thanh

hop phén 16ng (chira axit axetic, metyl axetat, metyl iodua, axetaldehyt, nude, va cic
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hop chit khéc) va hop phan khi (chita cacbon monoxit, hydro, va céc khi khac), va hop

phén 16ng c6 thé dwoc quay vong vao binh phan ung
Budc bay hoi nhanh

Trong budc chung ct nhanh (binh bay hoi cuc nhanh), tir hdn hop phéan img
duoc nap tr budc phan tmg hodc binh phin tmg vao binh bay hoi cuc nhanh (thiét bi
bay hoi hodc cot chung c4t nhanh), hop phin c6 diém s6i cao (2B) chita it nhét thanh
phﬁn xtc tac c¢6 diém soi cao (thanh ph?m xuc tac kim loai, vi du, xtc tac rodi va mubi
halogenua) dugc tach & dang (thanh phan) léng, va hop phin c6 diém sbi thip (2A)

chita axit axetic va metyl iodua dugc tach & dang (thanh phan) hoi.

Nhu duge mé ta trén day, luong nap hdn hop phan tmg vao binh bay hoi cuc
nhanh ¢6 dao dong. Xét dén mtic d6 dao dong, cho ring tdc d6 dong chay trung binh
(thé tich chit long; twong tu 4p dung cho trudng hop khéc, trir khi c6 quy dinh khéc)
ctia hdn hop phan ting dugc nap vao binh bay hoi cuc nhanh 14 100, téc d6 dong chay
ctia hdn hgp phén tng dugc nap vao binh bay hoi cuc nhanh nim trong khoang tir 90
dén 110 (vi dy, tir 93 dn 107), t6t hon 14 ndm trong khoang tir 95 dén 105 (vi du, tir
97 dén 103), va t6t hon nita 1a nim trong khoang tir 98 dén 102 (vi dy, tir 98,5 dén
101,5) trong qua trinh vén hanh.

Budc tach (chung cét nhanh) thanh phn chit xdc tic kim loai c6 thé duge tién
hanh bing phuong phap tach théng thudng hoic thiét bj tach thong thudng, va co thé
thuong dugc thuc hién b.%mg cach st dung cdt chung cAt nhanh. Hon nita, thanh phén
chét xuc tac kim loai c¢6 thé duoc tach béng cac phuong cach chung cit nhanh két hop
v6i phuong phap thu hédi chit & dang suong mit hoic phuong phap thu hdi chit rén

duoc str dung rong rai trong ing dung cong nghiép.

Trong budc bay hoi nhanh, hdn hgp phan ting c6 thé duoc tach thanh hop phin
hoi (hoic dong hoi) va hop phin 1éng (hodc dong chit 10ng) c6 hoic khong co6 gia
nhiét. Vi dy, trong doan nhiét nhanh, hdn hgp phan tng c¢6 thé dugc tach thanh hop
phén hoi va hop phin 1ong khéng c6 gia nhiét va véi giam ap sut; trong didu kién 6n
nhiét nhanh, hdn hop phéan ting c6 thé dugc tach thanh hop phin hoi va hop phén léng
vé6i gia nhiét (va giam 4ap suit). Hén hop phan tmg c6 thé duoc tach thanh hop phin
hoi va hop phén long bang cach két hop cac didu kién bay hoi nhanh nay. Céc budc
chung cAt nhanh nay cé thé dugc tién hanh, vi du; & nhiét d6 nim trong khoang tir 80
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dén 200°C dudi ap sudt (ap sudt tuyét d6i) ndm trong khoang tir 5x10* dén 1x10°N/m>
(tlr 50 dén 1000kPa) [vi dy, tir 1x10° dén 1x10°N/m? tir 100 dén 1000kPa), tdt hon 12
nim trong khoang tir 1x10° dén 5x10°N/m? (tr 100 dén 500kPa), va t6t hon nita 1a
nim trong khoang tir 1x10° dén 3x10°N/m? (tir 100 dén 300kPa).

Budc tach chit xtc tac c6 thé chi gdm mot bude, hodc c6 thé bao gdm nhiéu
bude két hop. Thanh phan xuc tic c6 diém s6i cao (thanh phan xuc téc kim loai) duoc
tach bdi (cac) bude ndy c6 thé thudng dugc quay vong vao hé phan ung, nhu duoc thé

hién theo phuong 4n trén hinh vé.

Hon nita, mdt phan ctia hop phén c6 diém so6i thip (2A) c6 thé duge quay vong
vao binh phan tmg hodc hé phan tng, nhu duge mé ta trén day. Hop phéan c6 diém sbi
thip (2A) dugc quay vong c6 thé duoc loai nhiét va duoc ngung tu bing phuong phép
phu hop (vi du, phuong phap sir dung thiét bi trao di nhiét hodc thiét bi ngung tu)
dwoc quay vong vao binh phan tng. Ty 1¢ ctia hop phén ¢ didm sbi thp (2A) duge
quay vong c6 thé, vi du, nim trong khoang tir 1 dén 50% thé tich (vi dy, tir 5 dén 45%
thé tich), t6t hon 14 nim trong khoang tir 10 dén 40% thé tich, va tét hon nita I nim

trong khoang tir 10 &n 30% thé tich.

Hop phén c6 diém s6i thip duge tach (2A) chua san phim axit axetic, ngoai ra
con ¢6 hydro iodua, chit ddng xiic tic (nhu metyl iodua), metyl axetat, nuGe, (cac) san
phdm phu (vi dy, aldehyt nhu axetaldehyt, va axit propionic) va cac hop chat khéc, va
dugc nap vao cot chung cit dé thu hdi axit axetic. Ty 18 ctia hop phan c6 diém sbi thip
(2A) duge nap vao budc thu hdi axit axetic trong toan bd hdn hop phan tng c6 thé, vi
du, nim trong khoang tir 5 dén 50% khdi lugng, t5t hon 1a ndm trong khoang tir 8 dén
40% khdi lwong, va tét hon nita 12 ndm trong khoang tir 10 dén 35% khdi lwong (vi du,
tir 12 dén 30% khéi lugng). '

Budce thu hdi axit axetic

Trong budc thu hdi axit axetic, hop phdn c6 didm soi thdp (2A) dugc nap vao
cOt chung cat (cot tich) va duge tach thanh hop phin c6 diém sbi thép (3A) chira
metyl iodua va san phdm phu axetaldehyt va dong (3B) chira axit axetic dé thu hdi axit
axetic. Pdc biét 14, trong cft chung cét, hop phan c6 diém sbi thip (3A) (phan cit
dinh) chira metyl iodua, metyl axetat, axetaldehyt, nudc, va cic hop chit khac dugc

tach & dang hoi tir hop phan c6 diém s6i thip (2A) (dong axit axetic) dugc nap tir binh
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bay hoi cyc nhanh; va dong chat 1ong (3B) (dong cit bén, dong bén) chita axit axetic
duoc loai bang cich cit bén. Trong cot chung cit, hop phan ¢ diém sbi cao (3C) chua
axit axetic, nudc, axit propionic, thanh ph?ln xtic tic kim loai bi cudn theo, mudi
halogenua, va céc thanh phéan khac c6 thé duoc tach. Hop phén c6 diém sdi cao 30O
c6 thé duoc loai (thdo ra) tir day cila ¢t chung cit. Do hop phan cé diém sbi cao (3C)
chtra thanh phin hiru dung nhu chét xic tac kim loai hodc axit axetic con lai khong
bay hoi, thanh phin (3C) nay c6 thé duoc quay vong vao binh phan tng (hodc budc
phan tmg), bude bay hoi nhanh (hodc cot chung cAt), hoic cac phin khéc, theo phuong
an trén hinh vé. Trudc khi tai st dung, c6 thé loai di axit propionic, 1a hop chit lam
anh hudng xiu dén chét lugng cia axit axetic thanh pham. Dong axit axetic (dung dich
axit axetic tho) thuong dugc loai nuée trong cot chung ct ké tiép va sau d6 dugc dua
vao cdt tinh ché axit axetic dé tach c4c hop phin c6 diém s6i cao va thip bang cach

chung cat de tao ra san pham axit axetic.

Hon nfta, nhu dugc md ta dudi diy, hop phén c6 diém s6i cao (3C) dé duogc
quay vong c6 thé duoc quay vong vao hé phan g hoic cic phan khac qua bé chta c6

chic ning dém.

Nhu duge md ta trén day, luong hop phén c6 diém sbi thip (2A) duoc nap vao
cdt chung cAt con bi anh hudng bdi su dao dong vé lugng dugc nap tir binh phén ing
va ¢ dao dong. Xét dén mirc do dao dong, vi dy, cho réng tbc do dong chay trung
binh cta hop phén c6 diém so6i thép (2A) duoc néap vao cot chung cat 1a 100, téc do
dong chay ctia hop phan c6 diém sbi thip (2A) duoc nap vao cdt chung cit (2A) ndm
trong khoang tir 90 d&én 110 (vi dy, tir 93 dén 107), t5t hon 1a nim trong khoang tir 95
dén 105 (vi dy, tir 97 dén 103), va t6t hon nita la ndm trong khoang tir 98 dén 102 (vi
dy, tlr 98,5 dén 101,5) trong qué trinh van hanh.

Trong cot chung cit (cot tach), vi tri cta clra nap dé nap hop phén ¢ diém soi
thép (2A) khong b gi6i han & vi tri cu th. Vi dy, vi tri cia cira nap c6 thé & phén ct
dinh, phan giita, hoic phin dudi cua cot chung cét. Hon nita, trong cot chung cit, hop
phén c6 diém s6i thép (2A) c6 thé dugc nap & vi tri trén hodc vi tri dudi so véi clra
dong bén dé cit bén dong axit axetic. Hon nita, vi tri clia cira dong bén d cit bén dong

axit axetic c¢6 thé & phan cat dinh, phan gifta, hodic phan dudi ctia cot chung cit, va
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thong thudng, vi tri clia clra dong bén tét hon 12 & phin gitta hodc phin dudi cia cot

chung cét.

C6 thé st dung cdt chung cAt thong thudong lam cdt chung cit, vi du, cot dia,
cOt nap, va cft chung cAt nhanh. Cot chung ct nhur cot dia hodc cot nap c6 thé thuong
duoc st dung. Trong truong hop nay, vat liéu cua (hoic dé tao) cot chung cét khong bi
gi6i han & loai cu thé, va thity tinh, kim loai, gbm, hodc cac vat liéu khac ¢6 thé dugc
st dung. Thong thuong, ¢t chung cAt duoc le‘lmv béng kim loai dugc st dung trong

thuc té.

Nhiét d6 va ap suét chung ct trong cot chung cit c6 thé duge lua chon phu hop
tly thudc vao diéu kién nhu loai cot chung cét, hoic hop chét chinh (dich) can loai di
dugc chon tir hgp phén c6 diém s6i thip va hop phin c6 diém s6i cao. Vi dy, trong cot
chung cit, nhiét do trong cta cdt (thuong 1a nhiét @6 dinh cot) ¢ thé dugc diéu chinh
bang cach diéu chinh 4p suét trong cta cot, va c6 thé, vi du, nim trong khoang tur 20
dén 180°C, t6t hon 1a nim trong khoang tir 50 dén 150°C, va 8t hon nita 1 nim trong

khoang tir 100 dén 140°C.

Hon nita, d5i véi cot dia, sb dia theo ly thuyét khong bi gi6i han & tri sb cu thé,
va, tiy thudc vao cac loai thanh ph?ln dé duogc tach, ndm trong khoang tir 5 dén 50, tbt
hon 14 ndm trong khoang tir 7 dén 35, va tdt hon nita 1 nim trong khoang tir 8 dén 30.
Hon nita, dé tach axetaldehyt & mirc d cao (hodc véi d6 chinh x4c cao) trong cot
chung cét, sé dfa theo ly thuyét c6 thé ndm trong khoang tir 10 dén 80, t&t hon 12 nim
trong khoang tir 20 dén 60, va t6t hon nita 1a nim trong khoang tir 25 dén 50. Hon nita,
trong cft chung cét, hé sb hdi luu c6 thé duoc chon tur, vi du, cac tri s6 ndm trong
khoang tir 0,5 dén 3000, va t6t hon 14 nim trong khoang tir 0,8 dén 2000 tiy thudc vao
s6 lugng dia theo 1y thuyét duoc dé cip trén day, hodc ¢ thé giam bang cach 1am ting

s6 lugng dia theo 1y thuyét.

Trén thyuc té, hop phan c6 diém s6i thip duoc tach (BA) c6 chtra metyl iodua,
axetaldehyt, va ngoai ra con chita metyl axetat, nudc, axit axetic, va cac hop chét khac.
Ty 1¢ clia hop phan c6 diém s6i thip (3A) duoc nap vao budc ngung tu hoic binh ling
gan c6 thé, vi du, nim trong khoang tir 5 dén 70% thé tich, tt hon 1 nim trong
khoang tir 10 dén 65% thé tich, va t6t hon nita 1a ndm trong khoang tir 12 dén 60% thé
tich (vi dy, tir 15 dén 50% thé tich) ctia tdng hop phén c6 diém sbi thip (2A).
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Budc ngung tu va dua ra

Trong budc ngung tu va dua ra (c6 thé goi don gian 12 budc ngung tu), hop
phan c6 diém soi thip dugc tach (3A) (hoic phan ngung) duogc gitr (hodc duge chira)
tam thoi trong binh léng gan (hoic bé chira) trong khi ngung tu, va sau d6 duoc thao ra
dé dugc dua vao it nhit bude tach axetaldehyt. Hon nita, theo sang ché, lwong hop
phén c6 diém s6i thip (3A) dugc gitr (hodic luong hop phin c6 diém s6i thip (3A) ma
s& dugc thdo ra) trong budc ngung tu va dua ra duoc diéu chinh (hodc duge kiém soat)
trong qué trinh vin hanh dya trén dao dong toc d6 dong chay cta hop phén ¢ diém
s6i thdp (3A) duoc nap vao binh ling gan.

Nhu duge mé ta trén day, luong hop phz‘?ln c6 diém soi thép (BA) duogc nap vao
binh ling gan dao dong nhiéu qua hang loat cac budc. Vi du, dao dong nhiéu nhu sau:
cho ring tbc d6 dong chay trung binh cua hop phin c6 diém s6i thip (hodic phin
ngung) (3A) dugc nap vao binh lang gan 14 100, tc d6 dong chay cua hop phan ¢6
diém s6i thap (hoic phin ngung) (3A) dugce nap vao binh ling gan nim trong khoang
tir 80 dén 120 (vi duy, tir 85 dén 115), tét hon 12 nim trong khoang tir 90 dén 110 (vi
dy, tir 93 dén 107), va t6t hon nita 4 ndm trong khoang tir 95 dén 105, trong qua trinh
van hanh. Theo séng ché, d 1am giam dao dong tdc do dong chay, lugng hop phin c6
diém s6i thap (3A) duoc giit trong binh ldng gan dugc diéu chinh.

Céc vi du cu thé vé& phuong phéap diéu chinh (hogc kiém soat) lugng hop phin
c6 diém sdi thap (3A) duoc giit c6 thé bao gdm (1) phuong phép trong d6 hop phan c6
diém soi thép (3A) duoc thdo ra sao cho dao dong cuia lwgng hodc mitc chét léng cta
hop phén c6 diém soi thip (3A) dugc giit trong binh ling gan ¢6 thd giam (vi du,
phuong phép dugc thé hién trén Fig.1) va (2) phuong phap trong d6 binh ling gan c6
chtic nang dém dugc st dung lam binh léng gan'dé lam nhe dao ddng vé luong nap
hop phin c6 diém sbi thip (3A) trong binh ling gan (vi du, phuong phép dugc thé hién
trén Fig.2). Cac phuong phép nay c6 thé dwoc két hop v6i nhau.

Theo phwong phap (1), lugng dua ra ctia hop phin c6 diém s6i thip (3A) dugce
diéu chinh sao cho twong ing véi dao dong cua hé*p phin c6 diém soi thip (3A) dugc
nap vao binh ling gan. Trong phuong phép ndy, vi dy, cho ring mirc chét long trung
binh ctia hop phin c6 diém s6i thip (3A) dugc gift trong binh ling gan 1a 100, mirc
chit 16ng ctia hop phin c¢6 diém séi thip (3A) dugc giit trong binh ling gan c6 thé
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dugc diéu chinh dén tri s ndm trong khoang tir 80 dén 120 (vi du, tir 85 dén 115), tdt
hon 13 ndm trong khoang tir 90 dén 110 (vi du, tir 93 dén 107), va tét hon nita 12 ndm
trong khoang tir 95 dén 105 (vi du, tir 98 dén 102) trong qua trinh vin hanh (hoic
lugng dua ra clia hop phan c6 diém sbi thip (3A) c6 thé duge didu chinh). Hon nita,
trong trudng hop ma hop phin c6 diém séi thip (3A) dugc giit trong binh ling gan
duge tach pha (hodc dugce tach thanh 2 16p (hodc 2 pha)), cho ring mic mit phin cach
trung binh 1& 100, mttc mit phan cach ctia hop phin c6 diém s6i thip (3A) duoc gitt
trong binh ling gan (vi dy, mirc chit 1ong ca 16p dudi) c6 thé duge didu chinh dén tri
s nam trong khoang tir 80 dén 120 (vi du, tir 85 dén 115), t6t hon la ndm trong
khoang tir 90 dén 110 (vi du, tir 93 dén 107), va tét hon nita 1 nim trong khoang tir 95
dén 105 (vi du, tir 98 dén 102) trong qua trinh van hanh (hodc luong dua ra cta hop
phan c6 diém s6i thip (3A) c6 thé dugc didu chinh).

Hon nita, theo phuong phép (1), cho ring lrong trung binh cia hop phan ¢6
diém s6i thdp (3A) dugc giit trong binh léng gan 1a 100 dua trén thé tich chat 16ng,
Iwong hop phan c6 diém s6i thip (3A) dugc gitt trong binh ling gan c6 thé dugc diéu
chinh dén trj s6 khong d6i hodc hdu nhu hodc gin nhu khong ddi [vi du, nim trong
khoang tir 80 dén 120 (vi du, tir 85 dén 115), tét hon 14 ndm trong khoang tir 90 dén
110 (vi dy, tr 93 dén 107), va t6t hon nita 14 nim trong khoang tir 95 dén 105 (vi dy,
tir 98 dén 102)] trong qua trinh vAn hanh.

Trong phuong phap (1), mic chét 1ong hodic tuong tu c6 thd duoc diéu chinh
béng cach st dung b phén cam bién duoc dé cap trén day (bd phan cam bién murc
chét 16ng) hodic cac cach khac hodc c6 thé dugc didu chinh béng cach trang bi binh
ling gan v&i cac cach thirc phit hop dé thao hop phén c6 diém sbi thdp (3A) ra khi muc

chit 1ong dat t6i mirc chit 16ng x4c dinh trudc.

Trong phuong phap (2), chi can 14 binh ling gan c¢6 chic ning dém c6 dung
tich du dé 1am giam dao dong vé lugng nap ctia hop phin c6 diém soi thip (3A). Nhu
dugc md ta trén day, binh ling gan c6 thé thudng dugc lwa chon dua trén chi s§ vé
khoang trj s6 dt dé huu gitr hop phdn c6 diém s6i thép (3A) trong khoang thoi gian luu
trong binh ling gan, vi dy, thdi gian luu (hodc thoi gian luu trung binh) khong it hon 1
phut [vi dy, khong it hon 2 phiit (vi dy, ndm trong khoang tir 2,5 phut dén 3 giv), tét
hon 13 khong it hon 3 phut [vi dy, khong it hon 4 phut (vi dy, nim trong khoang tir 5

-32-



20761

dén 60 phut)], tt hon nita 1a khong it hon 6 phit (vi du, ndm trong khoang tir 8 dén 50
phut), va dic biét 1a khéng it hon 12 phit (vi du, ndm trong khoang tir 15 dén 40
phat)]. Tham chi khi lugng nap hop phin c6 diém s6i thip (3A) dao dong, viéc st
dung binh ling gan dam bao thoi gian luu di c6 thé 1am nhe dao dong bén trong binh
ling gan, didu nay cho phép quy trinh vn hanh 5n dinh. Nhu dugc moé ta dudi day,
trong trudng hop hop phan c6 diém séi thip (3A) duoc tach thanh 16p trén va 16p dudi,
thoi gian luu clia toan b 16p & trong khoang duoc dé cap trén day la d4. Hon nita, thoi
gian luu cua 16p trén khong cén thiét phai bing thoi gian luu ciia 16p dudi. Thoi gian

luu ctia mét trong céc 16p nay co6 thé duoc kéo dai (hodc duge rut ngén).

Trong phuong phap (1), thoi gian lwu ciia hop phin c6 diém s6i thip (3A) trong
binh léng gan khong bi gidi han & tri s6 cu thé, vi du, c6 thé 1a khéng it hon 5 gidy (vi
du, khong it hon 10 gidy), tdt hon 1a khéng it hon 15 gidy (vi du, khong it hon 20
gidy), va t6t hon nita 14 khong it hon 30 gidy. Hon nita, trong phuong phap (1), binh
ling gan c6 chirc ning dém c6 trong phuong phap (2) c6 thé dwoc sir dung dé gitr

trong khoang thoi gian luu du.

Hop phén 6 didm s6i thip (3A) d6i khi duge tach thanh 16p trén va 16p dudi
trong binh ling gan, nhu duoc mé ta trén day. Trong truong hop nay, hop phin cé
diém s6i thip (3A) ¢6 thé duoc théo ra tir 1op trén hoiic 16p dudi hodc ca hai 16p trén
va duéi. Trong hop phin c6 diém sbi thép (3A) dugc nap vao binh ling gan, ty 18 thé
tich ciia 16p trén so v6i 16p dudi c6 thé dugc chon tir tri s6 ndm trong khoang tir 0,2/1
dén 5/1 (vi du, tir 0,3/1 dén 3/1) lam ty 18 ciia 16p trén/I6p dudi, va vi du nim trong
khoang tir 0,5/1 d&n 1,5/1, t6t hon 14 nim trong khoang tir 0,6/1 dén 1,4/1, va tét hon
nita 1a nim trong khoang tir 0,7/1 dén 1,3/1 1am ty 1é cua 16p trén/l6p dudi. Trong 16p
trén va 16p dudi, dao dong vé luong nap 1a ndm trong khoang tuong tu nhu dugc mo ta
trén ddy. Hon nita, trong phuong phap (1), khi hop phan c6 diém s6i thip (3A) dugc
tach thanh 16p trén va 16p dudi, lam gidm sy dao dong téng thé mirc chit long (hodc
luong luu gift) sao cho nim trong khoang dugc d& cap trén day 1a du. Dao dong mirc
chit long (hoic luong luu gitt) cua mdi 16p trong hai 16p c6 thé giam sao cho ndm
trong khoang dugc d cap trén day. Vi du, theo phuong an trén Fig.1 dugc mo ta trén
day, dao dong mirc chét 16ng cta ca hai 16p trén va 16p dudi c6 thé giam dugc bing

céch thay ddi tbc o dong chay ctia hop phén c6 diém soi thip (3A) ma s& duoc théo ra
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tir mdi 16p trén va 16p dudi, dap tmg véi dao dong téc do dong chay ciia hop phin c6

diém sdi thap (3A) dwoc nap vao binh ling gan.

Hop phin c6 diém s6i thip (3A) dugc théo ra tir binh ling gan duoc nap vao
budc tach axetaldehyt (hodc cot chung cét axetaldehyt). Khi hop phin c6 diém soi thép
(3A) dugc nap truc tiép ma khong diéu chinh téc do dong chay, viéc tach axetaldehyt
4n dinh d6i khi bi e ché do chiu anh hudng cta sy dao déng vé luong hop ph?m co
diém s6i thip (3A) dugc nap vao binh léng gan. Do dé, theo sang ché, lugng hop phin
c6 diém sdi thap (3A) dugc nap vao bude tach va quay vong, ngoai lugng hop phan c6

diém s6i thip (3A) dugc gitt trong binh ling gan, c6 thé duoc diéu chinh.

Dic biét 13, cho rang téc d6 dong chay trung binh cia hop phén c6 diém soi
thdp (3A) dugc nap vao budc tach va quay vong 1a 100, téc d dong chay cia hop
phén c6 diém séi thip (3A) duoc nap vao budc tich va quay vong cé thé duge diéu
chinh (co ban 1a 6n dinh) sao cho ¢6 tri sb khong ddi hodc hau nhu khong ddi [vi du,
nam trong khoang tir 90 dén 110 (vi du, tr 93 dén 107), tét hon 13 nim trong khoang
tir 95 dén 105 (vi dy, tir 97 dén 103), t6t hon nita 1a ndm trong khoang tir 98 dén 102,
va dic hidu 1a tir 98,5 dén 101,5] trong qua trinh vén hanh.

Phuong phép didu chinh hoic kiém soét lwong hop phén c6 diém sbi thip (3A)
duoc nap vao budce tach va quay vong cé thé bao gdm, vi du, (a) phuong phap quay
vong mét phin ctia hop phin c6 diém sbi thip (3A) duogc théo ra tir binh ling gan vao
budc khéc voi bude tach va quay vong (cu thé 13, it nhat binh phan tmg hodc budc
phéan ng) (vi du, phuong 4n dugc thé hién trén Fig.1), (b) phuong phap nap hop phin
c6 diém s6i thip (3A) duoc thio ra tir binh ling gan vao budc tach va quay vong qua
bé chira c6 chiic ning dém (vi du, phuong 4n dugc thé hién trén Fig.1), va (c) phuong
phép diéu chinh luong hop phin c6 diém séi thép (3A) duoc théo ra tir binh ling gan
dé luong nay duge gitt khong ddi (hodc hiu nhu khong dbi) (vi du, phuong 4n dugc

thé hién trén Fig.2). C4c phuong phép nay c6 thé duoc két hop véi nhau.

Déi véi phuong phap (a), mot phan ctia hop phin c6 diém sbi thdp (3A) da
duoc thdo ra dugc tudn hoan (dugc quay vong) dap tng véi dao dong ctia hop phan c6
diém sbi thip (3A) ma s& duoc nap vao binh ling gan ma khong dua vao budc tach va
quay vong, va do d6 luong hop phén c6 diém s6i thip (3A) dugc nap vao budc tach va

quay vong c6 thé dugc diéu chinh sao cho c6 tri s6 khong dbi hodc hdu nhu khong dbi.

-34-



20761

Dic biét 13, trong trudng hop ma lugng hop phan c6 diém sbi thdp (3A) duoc thio ra
tir binh ling gan dao dong, dao dong ctia hop phan c6 diém sbi thip (3A) ma s& duogc
nap vao budc tach va quay vong cé thé giam dugc & mirc cao bing cach thay ddi
luong hop phéan c6 diém soi thip (3A) ma s& dugc quay vong. Budc (hoic thiét bi) dé
quay vong hop phén c6 diém sbi thip (3A) khong bi gi6i han cu thé & loai cu thé, chi
can 1a budc (hoic thiét bi) khong phai la budc tach va quay vong (hoac cot tach
axetaldehyt). Budc (hogc thiét bi) dé quay vong hop phan c6 diém s6i thip (3A) c6 thé
1a binh phéan tmg (hodc budc phan {mg), budc thu hdi axit axetic (hodc cot chung cAt),
hodc cac bude khéac. Hop phan c6 diém s6i thip (3A) c6 thé duoc quay vong vao nhidu
budc. Cu thé, hop phan c6 diém sbi thip (3A) ¢6 thé duoc quay vong it nhit vao budc

phén Ung.

Trong phuong phép (a), lugng d& dugc quay vong ¢6 thé duoc Iya chon tuy
thudc vao cong suét clia cot tach axetaldehyt, mirc d6 dao dong ctia hop phin c6 diém
s6i thip (3A), hoic cac yéu tb khac. Vi duy, luong @& dugc quay vong c6 thé khong it
hon 2% (vi dy, ndm trong khoang tir 3 d&n 99%), t&t hon 1a khong it hon 5% (vi du,
nam trong khoang tir 7 dén 95%), t6t hon nita 14 khong it hon 10% (vi du, ndm trong
khoang tir 12 dén 90%), va dic hiéu la khéng it hon 20% (vi dy, ndm trong khoang tir
20 dén 90%) ctia toc d6 dong chiy trung binh ctia hop phan ¢6 diém s6i thip (3A) ma
s& dugc nap vao binh léng gan. Cu thé, viéc quay vong lugng tuong ddi 16m [vi du,
khong it hon 40% (vi du, nam trong khoang tir 40 dén 90%), tét hon 13 nim trong
khoang tir 50 d&n 90% (vi dy, tir 55 dén 85%), t6t hon nita 1a ndm trong khoang tir 60
dén 80%, va thuong nim trong khoang tir 55 dén 90% (vi du, tir 65 dén 85%) ctia tbc
do dong chay trung binh ctia hop phan c6 diém s6i thip (3A) ma s& dugce nap vao binh
ling gan] ctia hop phin c¢6 diém sbi thip (3A) dat duge mot cach hiéu qua cd viéc qua

trinh van hanh 6n dinh va viéc loai axetaldehyt.

Ty 1& ctia hop phan c6 diém sbi thip (3A) (hodc téc do dong chay trung binh
ctia hop phén c6 diém s6i thip (3A)) dé quay vong vao h¢ phan tng (hodc budc phan
g hodc binh phan tng) trong tong hop phan c6 diém so6i thdp (3A) dé quay vong co
thé nim trong khoang tir 5 dén 100% thé tich, t&t hon 13 nim trong khoang tir 10 dén
90% thé tich, t6t hon nita 12 nim trong khoang tir 15 dén 80% thé tich, va dic biét tot
1a nim trong khoang tir 20 dén 75% thé tich (vi du, tir 25 dén 70% thé tich). Hon nita,
trong trudng hop hop phin c6 diém so6i thip (3A) dugc quay vong vao binh phan ng
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va bude thu hdi axit axetic (hodc cot chung cét), ty 18 (ty 1& thé tich) cta thanh phan
(3A) déquay vong vao binh phan tng so v6i ty 18 thé tich duoc quay vong vao budc
thu hoi axit axetic c6 thé nim trong khoang tir 95/5 dn 5/95 (vi du, tir 90/10 dén
10/90), tot hon 14 nim trong khoang tir 85/15 dén 15/85 (vi du, tir 80/20 dén 20/80), tbt
hon nita 1a ndm trong khoang tir 75/25 dén 25/75 (vi du, tir 70/30 dén 30/70), va dic
biét t6t 1a ndm trong khoang tir 65/35 dén 35/65 (vi du, tir 60/40 dén 40/60) lam ty 1¢
cta 16p trén/16p dudi. Hon nita, ty 1€ (ty 18 thé tich) cta hop phin c6 diém sbi thip
(3A) (hoic tdc d6 dong chay trung binh cuia nd) duge quay vong vao binh phan g so
v6i hop phén c6 diém sbi thdp (3A) (hodc téc do dong chay trung binh cta né) dugc
nap vao budc tach va quay vong cé thé nim trong khoang tir 95/5 dén 10/90 (vi du, tir
90/10 dén 15/85), t6t hon 1a ndm trong khoang tir 85/15 dén 20/80 (vi du, tir 80/20 dén
25/75), tt hon nita 1a nim trong khoang tir 75/25 dén 35/65 (vi du, tir 70/30 dén
40/60), va dic biét tot 1a nim trong khoang tir 70/30 dén 45/55 (vi dy, tir 65/35 dén
50/50) 1am ty 1& cta 16p trén/16p dudi.

Trong trudng hop hop phén c6 diém s6i thip (3A) duoc tach thanh 16p trén va
16p duéi bén trong binh ling gan, hoic 16p trén (mot phan ciia toan bd 16p trén) hodc
16p dudi (mdt phan ciia toan bd 16p dudi) c6 thé duge quay vong. Cu thé, ca hai 16p c6
thé dugc quay vong vao hé phén tmg. Khi ca hai 16p duge quay vong, ty 18 thé tich cua
hop phén c6 diém soi thip (3A) cua 16p trén duoc quay vong so v6i hop phin c¢6 diém
s6i thép (3A) cua 16p dudi duge quay vong c6 thé nim trong khoang tir 99/1 dén 1/99,
t6t hon 14 nim trong khoang tir 95/5 dén 5/95, va tdt hon nita 1 ndm trong khoang tir
90/10 dén 10/90 1am ty 1& ctia 16p trén/16p dudi. Hon nita, & quay vong mot phin cia
16p trén, ty 1& ctia hop phin ¢ diém sbi thip (3A) d& quay vong trong téng hop phén
c6 diém so6i thip (3A) cua 16p trén c6 thé, vi du, ndm trong khoang tir 3 dén 90% thé
tich, t5t hon 14 ndm trong khoang tir 5 dén 80% thé tich (vi dy, tir 10 dn 75% thé
tich), va t6t hon nita 1a ndm trong khoang tir 15 dén 65% thé tich (vi du, tir 20 dén 60%
thé tich). Hon nita, d& quay vong mot phin cua 16p duéi, ty 1& ctia hop phén c6 diém
s6i thap (3A) dé quay vong trong tdng hop phan c¢6 diém s6i thip (3A) cua 16p dudi cd
thé, vi du, ndm trong khoang tir 5 dén 95% thé tich, t&t hon la nim trong khodng tir 10
dén 90% thé tich (vi du, tir 15 dén 85% thé tich), va 8t hon nita 13 nim trong khoang
tlr 20 dén 80% thé tich (vi du, tir 25 dén 75% thé tich).
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Néu cin, hop phin c6 diém soi thip (3A) dé quay vong vao hé phan tng hoic
céc phan khac c6 thé dugc dua vao phuong phap thong thuong (vi du, phuong phéap
chiét duoc dé cap dudi day) dé tach axetaldehyt va sau d6 dugc quay vong vao hé

phan tmg hoic cac phan khac.

Déi véi phuong phép (b), trude khi hop phin c6 diém sbi thip (3A) sau khi
dugc théo ra tir binh ling gan dugc nap vao bude tach va quay vong, hop phan c6
diém sbi thap (3A) dugc giit trong bé chira (nhu bé dém) c6 chic nang dém. Viéc luu
gift tam thdi hop phan c6 diém s6i thép (3A) trong bé chira lam giam hon nita dao
dong tdc d6 dong chay trong bé chira va cho phép hop phén c6 diém s6i thip (3A)
dwoc nap vao budc tach va quay vong & toc do dong chay khéng ddi hodc hiu nhu

khéng ddi, va do d6 c6 thé dat duge viec qua trinh vn hanh 6n dinh.

Bé chtra c6 chirc ning dém c6 thé duoc lua chon dya trén mic d§ dao dong tbc
do dong chay hodc céac yéu t6 khac, twong ty nhu dugc md ta trén day, hoic cé thé
duoc lua chon theo thoi gian luu cia hop phﬁn c6 diém so6i thép (3A). Trong bé chira,
thoi gian luu ctia hop phén c6 diém sbi thap (3A) khong bi gidi han & tri sb cu thé, vi
dy, c6 thé 1a khéng it hon 0,5 phit [vi dy, khong it hon 1 phut (vi du, ndm trong
khoang tir 1,5 phut dén 3 gid)], tot hon 1a khong it hon 2 phut [vi du, khong it hon 3
phut (vi dy, nim trong khoang tir 4 dén 60 phut)], tdt hon nita 1a khong it hon 6 phut
(vi du, ndm trong khoang tir § d&n 50 phut), va dic hiéu 1a khong it hon 12 pht (vi du,
nam trong khoang tir 15 dén 40 phut).

Khi dao dong téc d6 dong chay cia hop phin c6 diém sbi thp (3A) c6 thé duoc
1am gidm trong binh ling gan & mirc d6 nao do, thoi gian luu cua hop phan c6 diém s6i
thdp (3A) trong bé chira ciing c6 thé duoc rut ngén. Do d6, thoi gian luu cua hop phin
c6 diém sbi thip (3A) trong bé chira c6 thé duoc xac dinh theo thoi gian luu cua hop
phén c6 diém sbi thip (3A) trong binh ling gan. Vi dy, bé chira c6 thé dugc lya chon
sao cho téng thoi gian lwu ciia hop phén c6 diém soi thép (3A) trong binh léng gan va
thoi gian luu clia hgp phan c6 diém so6i thip (3A) trong bé chira c6 thé 1a khong it hon
1 phut [vi dy, khong it hon 1,5 phut (vi dy, nim trong khoang tir 2 phat dén 3 gio)], tdt
hon 1a khong it hon 3 phut [vi du, khong it hon 4 phut (vi dy, ndm trong khoang tir 5
dén 60 phat)], tot hon nita 1a khong it hon 6 phit (vi dy, nm trong khoang tir 8 dén 50
phut), va dc biét 1a khong it hon 12 phat (vi dy, nim trong khoang tir 15 dén 40 phut).
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Bé chita c6 chirc nang dém duogc dé xudt (hoic duogc 18p dat) trong budc trudc
bude tach va quay vong la da. Bé chira c6 thé duoc dé xuét (hodc duoc lap dit) & day

ctia cot tich axetaldehyt dugc dé cap dudi day.

Déi v6i phuong phép (c), luong hop phin c6 diém séi thip (3A) ma s& dugc
thao ra tlr binh l&ng gan duoc gitt khéng ddi (hodc hdu nhu khong d6i)[vi du, cho ring
téc d6 dong chay trung binh ctia hop phin c6 diérﬁ s6i thap (3A) ma s& dugc thdo ra tir
binh ldng gan 14 100, lwong hop phén c6 diém sbi thdp (3A) ma sé& dugc théo ra tir binh
ling gan trong qué trinh van hanh dugc diéu chinh dén tri s6 nim trong khoang tir 90
dén 100 (vi dy, tir 95 dén 105), t5t hon 1 nim trong khoang tir 98 dén 102, va tét hon
nita 14 ndm trong khoang tir 98,5 dén 101,5]. Do lugng hop phin c6 diém sbi thip (3A)
ma s& dugc thdo ra tir binh ldng gan duoc giit gin nhu khong dbi, phuong phap (c) ¢
thé t6t hon 14 dwoc két hop v6i phwong phap 1am nhe dao dong tbc d6 dong chay bén
trong binh ling gan (vi dy, phuong phap (2)) dé qua trinh van hanh 6n dinh.

Vi tri (vi tri clia cira x&) dé thao hop phan c6 didm s6i thdp (3A) ra tir binh léng
gan khong bi giéi han & vi tri cu thé. Vi tri cta cira xa c6 thd & phén cét dinh, phan
gifta, phan dudi hodc phin d4y cua binh ling gan. Mot vai trong sb cac vi tri nay c6
thé duoc két hop d tao ra nhidu cira xa. Hon nita, trong trudmg hop hop phin c¢6 diém
si thép (3A) dugc tach thanh 16p trén va 16p dudi bén trong binh ldng gan, hop phin
c6 diém so6i thap (3A) c¢6 thé dwoc théo ra tir vi tri tuong Umg véi 16p trén, vi tri twong
ung voi 16p dudi, hoac ca hai.

Budc tach va quay vong

Trong budc tach va quay vong, hop phan cé diém sbi thip (3A) duoc théo ra
hodc dugc nap & trang thai duoc ngung tu (trang thai long) nhd budc ngung tu, dugc
tach thanh axetaldehyt va phan cin long (hodc cin 16ng), va phan cin 16ng duoc quay

vong vao bude tir hé phan tng dén cong doan tach axetaldehyt.

Hop phan c6 diém so6i thip (3A) dugc théo‘ra c6 thé con chira hop phén hoi rit
ra to dinh cua binh phan Ung, hc_rp phén c6 diém s6i cao (3C), hodc céc thanh phin
khéc. Trong nhiéu trudng hop, hop phin c6 diém s6i thip (3A) dé dua vao tich chira
axetaldehyt, metyl iodua, va ngoai ra con chira metyl axetat, nuéc, cic tap chit
cacbonyl khac (vi du, crotonaldehyt va butyraldehyt). Trong hop phin c¢6 diém sbi
fhéip (3A), ty 1& cta axetaldehyt c6 thé ndm trong khoang tlr 0,05 dén 50% khéi luong,
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ty 1& ctia metyl iodua c6 thé ndm trong khoang tir 0,5 dén 90% khédi lwong, ty 1& cua
metyl axetat c6 thé nim trong khoang tir 0 &n 15% khdi lugng, ty 1€ cta axit axetic co
thé ndm trong khoang tir 0 dén 80% khdi luong, va ty 1& cta nudc c6 thé nim trong
khoang tir 0,1 dén 40% khéi luong.

Phuong phap tach axetaldehyt khong bi gi¢i han cu thé & phuong phép cu thé,
chi cin 1a phuong phép c6 thé thu duoc phin cén long. C6 thé st dung phuong phap
thong thudong lam phuong phap tach [vi du, chiét, chung cit (vi du, tach va chung cit
chit 16ng trong quy trinh chira axetaldehyt ¢ stt dung mot hogc nhiéu cot chung ct),

dang két hop clia n6, va chung cét chiét].

Dién hinh 13, phwong phép hitu dung dugc wu tién bao gdm phuong phép c6
bude nap hop phin ¢6 diém soi thdp (3A) vao cot chung cit (cot tach axetaldehyt) va
tach hop phan c6 diém s6i thip (3A) bing cach chung cét thanh hop phin c6 diém so6i
thip (4A) chira axetaldehyt va phan cin 16ng (phan doan d4y hodc phan doan day cua
cdt). Viée san xuét paraldehyt va/hodc metaldehyt c6 thé giam dugc bang cach nap
nudc vao cot chung cit va lam tdng ap sudt hodc/va nhiét do chung cit. Hon nita,
paraldehyt va metaldehyt c6 thé dugc san xudt ra mot cach tich cuc bang cach thay dbi
cac didu kién chung cit sao cho axetaldehyt co thé duge tach va dugc loai ¢ dang
paraldehyt hodc metaldehyt tir ddy clia cot chung cét. Trong trudng hop nay, su tc do
tinh thé héa metaldehyt c6 thé giam duoc bing cach bd sung dung moi dé hoa tan

metaldehyt (vi duy, metanol) vao cot.

Phén cin l6ng, 14 phan con lai sau khi tich axetaldehyt bang cach chung cit,
thudng duge tach dudi dang phin cin long (hop phin c¢6 diém sbi cao (4B)) chua
metyl iodua 13 thanh phén hitu dung va dugc quay vong. Trudce khi téch axetaldehyt,
hop phén khi thai c6 thé dugc loai trude bing cach sir dung thiét bi ngung ty, thiét bi

1am lanh, hoic cac loai thiét bj khac.

Cot chung cit théng thuong c6 thé duge sir dung lam cdt tach axetaldehyt, vi
du, cdt dia, cft nap, va cdt chung cAt nhanh. Cot chung cAt nhu cot dia hodc cdt nap c6

thé thuong dugc st dung.

Nhiét d6 (nhiét d6 dinh cot) va 4p suét (4p suét cta dinh cdt) trong cot tach
axetaldehyt c6 thé duoc lwa chon tiy thudc vao didm s6i cta axetaldehyt va ctia metyl

iodua cling nhu dang cla ctia cdt chung cat va cc yéu to khac, va khong bi giéi han cu
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thé & trj s6 cu thé, chi cAn 13 hop phin c6 diém s6i thip (4A) chura it nhét axetaldehyt
c6 thé tich dugce tir hop phin c6 didm s6i thép (3A) bing cach st dung su khac nhau
vé diém sdi cua axetaldehyt va céc thianh phan khac (cu thé 1 metyl iodua). Vi dy, déi
v6i cOt dia, 4p suit dinh cot ndm trong khoang tir 1x10*dén 1x10°N/m? (tir 10 dén
1000kPa), tét hon 12 nim trong khoang tir 1x10* dén 7x10°N/m? (tir 10 dén 700kPa),
va t6t hon nita 1 nim trong khoang tir 1x10° dén 5x10°N/m? (tir 100 dén 500kPa) khi
xét dén 4p sudt tuyét ddi. Nhiét d6 trong ciia cot (nhiét d6 dinh cot) 13, vi dy, ndm
trong khoang tlir 10 dén 80°C, t6t hon 1 ndm trong khoang tir 20 dén 70°C, va tét hon
nita 1 nim trong khoang tir 40 dén 60°C. Sé dia (s6 luong theo 1y thuyét) cua cot
chung cit c6 thé, vi du, ndm trong khoang tir 5 dén 80, t6t hon 1a ndm trong khoang tir

8 dén 60, va t6t hon nita 1 ndm trong khodng tir 10 dén 50.

Trong cdt tach axetaldehyt, hé s6 hdi uu c6 thé duoc chon nim trong khoang tir
1 dén 1000, t&t hon 1a ndm trong khoang tir 10 dén 800, va tét hon nita la ndm trong
khoang tir 50 dén 600 (vi dy, tir 100 dén 600) tiy thudc vao sé dia theo ly thuyét duoc

dé cap trén day.

Viéc quay vong phan cin 1ong (hoic hop phin c6 didm soi cao (4B)) khong bi
gi6i han cu thé & budce cu thé, chi can 1a bude quay vong dugc dat tir hé phan ing dén
cdng doan tach axetaldehyt. Buéc nay c6 thé 1a bit ky budce phan tmg (hodic binh phan
mg), budc chung cit nhanh (hodc cot chung c4t nhanh), va budc thu hdi axit axetic
(hodc cot chung cit). Theo phuong 4n trén hinh v&, hop phan ¢6 didm s6i cao (4B) co
thé duoc quay vong vao cot chung cat axetaldehyt, hodc c6 thé dugc quay vong vao
budc két hop cuia cac budc nay. Thong thudong, phin cin 16ng (hozc hop phin c6 diém

s0i cao (4B)) sau khi tach axetaldehyt dugc quay vong it nhat 13 vao binh phan tmg.

Phén cin 16ng (hodc hop phin ¢ diém s6i cao (4B)) c6 thé duoc quay vong
truc tiép hodc dwoc quay vong thong qua bé chira ¢6 chirc ning dém (vi du, bé dém).
Vige st dung bé chira c6 chirc ning dém lam nhe dao dong tdc do dong chay trong bé
chira va cho phép d& dang quay vong phdn cin léng & téc d6 dong chay khong d6i
hodc hiu nhu khong dbi, thdm chi néu tdc do dong chay ctia phan cin 1ong dao dong.
Do d6 bé chira c6 thé lam gidm anh huodng cia dao dong téc do dong chay dén budc

quay vong.
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Déi v6i dao dong tdc d6 dong chay ciia phin cin 16ng (hop phin c6 diém sbi
cao (4B)), vi du, cho ring tc d6 dong chay trung binh cua phén cin long 14 100, toc
d6 dong chay ctia phan cin 16ng ¢ thé ndm trong khoang tir 85 dén 115 (vi du, tr 90
dén 110), t5t hon 12 nim trong khoang tir 93 dén 107 (vi du, tir 94 dén 106), va tdt hon
nita 13 nim trong khoang tir 95 dén 105 trong qu4 trinh v4n hanh.

Bé chira c6 chirc ning dém c6 thé duoc lwa chon dya trén muc do dao dong téc
d dong chay, theo cach tuong tw nhu trong budce ngung ty, va c6 thé duoc lya chon
dya trén thoi gian luu mong mudn ciia phin cin 1ong. Trong bé chira, thoi gian luu cla
phﬁn can long khong bi gidi han & tri sb cu thé, va c6 thé vi du khéng it hon 1 phut (vi
du, nim trong khoang tir 2 phiit &én 3 gid), t6t hon 14 khong it hon 3 phut (vi dy, nim
trong khoang tir 4 d&n 60 phut), va t5t hon nita 14 khéng it hon 12 phut (vi dy, nim
trong khoang tir 15 dén 40 phut).

Khi phan cin long duoc quay vong qua bé chira c6 chuc ndng d€ém, muc do dao
dong tbc d6 dong chay ctia phin cin 1ong (hop phén c6 diém sdi cao (4B)) cé thé
giam. Vi du, cho ring tbc do dong chay trung binh cua phén cin 1éng 1a 100, tdc do
dong chay ctia phin cin 16ng c6 thd nim trong khoang tir 90 &én 110 (vi du, tir 93 dén
107), tot hon 1a ndm trong khoang tir 95 dén 105, va t5t hon nita 13 nim trong khoang

tir 96 dén 104 (vi du, tir 97 dén 103) trong qua trinh van hanh.

Dé quay vong phan cin 1ong (hop phin c6 didm sbi cao (4B)) vao cot tach
axetaldehyt, dé lam giam dao dong tdc d6 dong chay trong cot tach & muc cao, tbc do
dong chay ctia hop phin c6 diém sbi cao (4B) dugc quay vong vao cdt tach co thé co
tri sd khéng dbi hodc hiu nhu khong ddi [vi du, cho rﬁng tbc do dong chay trung binh
clia phan c3n 16ng 14 100, tbc d6 dong chay ctia phin cin 16ng dugc quay vong vao cot
tach c6 thé ndm trong khoang tir 95 dén 105, t6t hon 1a nim trong khoang tir 97 dén
103, va t6t hon nita 1a nim trong khoang tir 98 dén 102 (vi dy, tir 99 dén 101) trong
qua trinh van hanh].

Hop phan c6 diém s6i thip dugc tach (4A) chua axetaldehyt c6 thé duoc thao ra
nhu chinh né. Do hop phén cé diém s6i thip (4Aj d6i khi chira thanh phén hiru dung
nhu metyl iodua, metyl iodua (hoic thanh phén chira metyl iodua, vi du, thanh phﬁn
chira metyl iodua, metyl axetat, va céc hop chét khac) c6 thé dugc thu hdi tir hop phén

c6 diém sbi thap (4A) va duoc quay vong.

-41-



20761

Phuong phap tach timg hop chit trong s6 axetaldehyt va metyl iodua (hoic
thanh phan chira metyl iodua) tir hop phin ¢6 didm s6i thip (4A) khong bi gi6i han &
phuong phép cu thé, va c6 thé bao gdm phuong phép théng thudong (vi du, phuong
phép chiét, chung cit). Cac vi du tiéu bidu v& cac phuorng phap nay c6 thé bao gdm (i)
phuong phap tach timg hop chét trong s6 metyl iodua va axetaldehyt bang cach chung
cit hop phin c6 diém so6i thip (4A), (ii) phuong phép tach timg hop chét trong sb
metyl iodua va axetaldehyt bing phwong phap chiét nu6c, phuong phép dua trén loi
thé vé& kha ning trén 13n duoc véi nudc cla axetaldehyt va kha ning khong tron 1an
duoc véi nude cia metyl iodua. Tir khia canh @c ché san xuét metaldehyt hodc cac hop
chit khac, phwong phap chiét nuéc (ii) duoc wu tién. Theo phuong phap nay, do viée
tang ndng d¢ ion hydro trong dung dich chung cét tir sw phan hay este hodc cac hop
chit khac 1am tic ché viéc tao thanh paraldehyt va metaldehyt, nén axetaldehyt c6 thé

dugc ngung tu va loai bé mdt cach hi¢u qua dén murc cao.

Nhiét d6 va thoi gian chiét khong bi gidi han cu thé & cac tri sb cu thé. Vi dy,
cong doan chiét c6 thé duogc tién hanh & nhiét &6 ndm trong khoang tir 0°C dén 100°C
trong khoang thoi gian tir 1 gidy dén 1 gio. Ap suét chiét khong bj gii han cu thé & tri
sb cu thé, va diéu kién c6 loi c6 thé dugce lua chon dya trén chi phi va cac yéu t khac.
Céc thiét bi sau c6 thé sir dung 1am thiét bj chiét, vi du két hop thiét bi tron voi thiét bi
ling, két hop thiét b tron tinh voi binh ling gan, RDC (dung cu tiép xic quay hinh
dia), cot Karr, cdt phun, cdt nap, cdt dia duc 13, cot ngin, cdt xung, va cac thiét bi
khac.

Viéc quay vong metyl iodua (hogc thanh phin chita metyl iodua) khong bi gioi
han cu thé & budc cu thé, chi can 1a bude quay vong duoc ddt tir hé phan Gng dén cong
doan tach axetaldehyt. Metyl iodua c6 thé dugc quay vong vio budc phan ung bét ky
(hoic binh phan tmg), budc chung cit nhanh (hoic cot chung cit nhanh), va budc thu
hdi axit axetic (hoic cot chung cit). Theo phuong 4n trén hinh v&, metyl iodua c6 thé
duoc tudn hoan (duge quay vong dudi dang hop phén c6 diém s6i cao (4B)) vao cot

tach axetaldehyt, hogc c6 thé dugc quay vong vao bude két hop cia cac budc nay.
Vi du thie hién sing ché

Céc vi dy duéi day chi nhim myc dich mé ti sang ché chi tiét hon va khong

nén duogc hicu 1a dé gidi han sdng ché
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Vidul

Trong céc thiét bi (hodc quy trinh) duoc thé hién trén Fig.1, quy trinh san xuAt
axit axetic duoc tién hanh lién tuc nhu duogc thé hién trén Fig.1 ngoai trir hop ph?ln co
diém so6i thip (3A) dugc nap vao cot tich axetaldehyt 6 ma khong di qua bé dém 5.

Chi tiét ctia quy trinh ma s& dwoc mo ta dudi day.

Moi truong phan Umg 16ng cé thanh phén. (hoic cong thirc) sau: metyl iodua
(13% khéi luong), nudc (8% khdi lugng), metyl axetat (1,3% khdi luong), axit axetic
(73,6% khdi luong), lithi iodua (5% khéi lwong), va rodi (800 ppm khéi luong). Méi
truong phan tmg 16ng nay duoc nap vao binh phan g 1, va quy trinh bit ddu. Trong
toan bd quy trinh, bién thién vé tdc d6 dong chay ciia méi trudong phan ung long dugc
nap tr binh phan tmg 1 dén binh bay hoi cuc nhanh 2 1 khoang +1,6% so véi tdc do
dong chay trung binh. Trong binh bay hoi cuc nhanh 2, khoang 27% khdi luong cia
téng moi trudng phan tmg 16ng duoc nap vao cot tich 3 14 hop phén c6 diém sbi thép
(2A) (bién thién vé tdc do dong chay 1a khoang +1% so vdi tbe do dong chay trung
binh); thanh phén con lai ¢6 diém s6i cao (2B) dugc quay vong vao binh phan tng 1
ma khong c6 xir ly bat ky. Mot phan (khoang 19% thé tich) cua hop phan c6 diém sbi
thép héa hoi (2A) dugc nap vao bé luu gitt 9 dé loai nhiét, va dugc quay vong vao

binh phan tng 1.

Trong cot tach 3, hop phin d& bay hoi (2A) duoc tach bing cach chung cét
thanh hop phén c6 diém sbi thip (3A) (khoang 50% thé tich), dong chua axit axetic
(3B), va hop phén c6 diém sbi cao (3C). Dong chtra axit axetic (3B) dugc rit ra bang
céch cét bén, va hop phan c6 diém s6i cao (3C) dugc quay vong truc tiép vao binh
phéan tmg. Trong cdt tach 3, tng lugng thanh phin dugc nap qua dwong 12 va thanh
phén dugc nap qua dudng 30 duge dé cap dudi ddy dugc chung cat, va hop phin bay

hoi duge tach 1a hop phan c6 diém s6i thip (3A).

Trong khi d6, khi hop phén c6 diém soi thip (3A) duoc nap vao binh ling gan
4, bién thién vé tbc d6 dong chay la khoang +5% so véi tbc d6 dong chay trung binh
(48,5 m*/gi®). Hop phén c6 diém soi thip (3A) c6 céc thanh phan (hoiic céc hop phin)
sau: metyl iodua (61% khdi lugng), metyl axetat (6% khi lugng), axit axetic (6% khdi
lwong), nuéce (24% khéi lugng), va axetaldehyt (0,27% khdi luong).
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Trong binh léng gan 4, hop phin c6 diém s6i thép (3A) duoc tach thanh 16p trén
va 16p dudi ((ty 1¢ thé tich) 16p trén/16p dudi = 1,1/1).

Hop phén c6 diém s6i thdp (3A) duoc thdo ra qua dudng 17 va duong 18 sao
cho murc chét 1ong va mirc mit phan cach cua hop phén c6 diém so6i thip (3A) duoc
gift trong binh ling gan 4 duoc duy tri gin nhu khong dbi (sao cho dao dong murc chat
16ng 1a khoang %1% so v6i mic chat 1ong trung binh va dao dong ciia mirc mat phan
céch (hodc mic chét 1éng ciia 16p dudi) 1a khoang +1% so véi muc mit phan cach
trung binh). Ttc 13, mic chit 16ng va muc mat phan cach cia hop phén c6 diém so6i
thép (3A) trong binh ling gan 4 dwoc duy tri gln nhu khong dbi bang cach thay dbi toc
d6 dong chay ciia hop phan c6 diém s6i thip (3A) ma s& duoc thio ra qua duong 17 va
dudng 18 sao cho twong tng vé6i dao ddng tde dd dong chay ctia hop phén c¢6 didm s6i
thdp (3A) dugc nap vao binh ling gan 4 va bing cach diéu chinh thoi gian luu cta hgp
phan c6 diém s6i thdp (3A) trong binh ling gan 4.

Hop phan c6 diém s6i thdp dwoc thio ra (3A) dugc nap vao dudng 19 (hodc
dudng 20) sao cho tdc d6 dong chay ciia n6 gin nhu khong ddi (mutc do dao dong toc
d6 dong chay 1a khodng £1,5% so véi tbc d6 dong chay trung binh) bing cach quay
vong mot phin hop phan c6 diém s6i thip (3A) qua dudng 17a va duong 18a, va dugc
nap vao cdt chung cit 6 ma khong c6 xir 1y bat ky. Téc d6 dong chay ciia hop phin c6
diém s6i thap (3A) dugc nap vao dudng 19 dugc didu chinh bang céach thay dbi luong
hop phin c6 diém s6i thip (3A) duoc quay vong vao hé phéan tng (binh phan ting) qua
dudng 17a va dudng 18a va biang cach didu chinh'thdi gian Iru ciia hop phén c6 diém
soi thap (3A) trong binh lang gan 4. Trong binh léng gan 4, thoi gian luu ciia 16p trén
1a 13 phit va thoi gian luu cta 16p dudi 1 6 phit. Lugng hop phin c6 diém séi thip
(3A) dugc nap vao mdi dudng 17b va duong 18b dugce duy tri gan nhu khong dbi mot
céch hiéu qua bang cach thay dbi téc d6 dong chdy cia mdi dudng 17a va duong 18a
sao cho twong tmg véi dao dong tdc d6 dong chay ctia hop phén c6 diém s6i thép (3A)
ma s& duogc théo ra tir binh ling gan 4. Vi du, bién thién v& tc do dong chay cua hgp
phén c6 diém s6i thip (3A) dugc nap vao dudong 18a la khoang +£10%. Do d¢, téc do
dong chay cua hop phin c¢6 diém so6i thip (3A) dwoc nap vao dudng 19 (va ca tc do
dong chay cua hop phén c6 diém soi thép (3A) dugc nap vao cdt chung cit 6) duoc

duy tri gan nhu khong d6i mét cach hidu qua.

-44-



20761

D6i v6i hop phan c6 diém sbi thip (3A) clia 16p trén, ty 16 ctia hop phin c6 didm
s6i thdp (3A) dugc nap vao dudng 19 (hodc dudng 17b) 1a 13,5% thé tich (twong Umg véi
25% thé tich ctia toan b 16p trén) clia tdng hop phén c6 diém soi thip (3A) duge nap vao
binh ling gan 4; d6i véi hop phén c6 diém s6i thép (3A) cua 16p dudi, ty 1& ctia hop phan
c6 diém so6i thip (3A) duoc nap vio dudng 19 (hodc duong 18b) 1a 13,5% thé tich (twong
g v6i 28% thé tich clia toan bd 16p dudi) clia tong hop phin c6 diém soi thép (3A) duoc
nap vio binh ling gan 4.

Tt 13, 27% thé tich cta tong hop phén c6 diém s6i thip (3A) da duge nap vao
binh ling gan 4 duoc nap vao duong 19 (hodc cot chung cit 6), va 73% thé tich cua
téng hop phan c6 diém sbi thip (3A) da duoc nap vao binh ling gan 4 dwoc quay
vong. Ty 1€ quay vong 1a nhu sau: 34% thé tich [0% thé tich tir 16p trén, 34% thé tich
tir 16p dudi (tuong tng véi 72% thé tich ctia toan bd 16p dudi)] cia tdng hop phén cé
diém soi thip (3A) duoc nap vao binh ling gan 4'duoc quay vong vao binh phan tng
1, va 39% thé tich (twong tmg véi 75% thé tich clia toan bd 16p trén) ctia tong hop
phan c6 diém s6i thip (3A) dugc nap vao binh ling gan 4 dugc quay vong vao cdt tach
3.

Thanh phan c6 trong hop phén c6 diém s6i thép (3A) dugc nap vao cot chung
cit 6 1a nhu sau: metyl iodua (46% khdi lugng), metyl axetat (6% khéi luong), axit
axetic (10% khéi luong), nude (37% khdi lugng), axetaldehyt (0,3% khéi luong), va
hydro iodua (0,01% khéi luong).

Trong cdt chung cat 6 (cdt chung cét c6 80 dia, hé s6 hdi luu: 170, dia nap: dia
thr 70 tir dinh, nhiét d6 dinh c6t: 54°C, nhiét d¢ ddy cot: 82°C), 0,3% thé tich ciia hop
phan c6 diém s6i thép (3A) duge rit ra tir dinh cot 13 hop phan c6 diém sbi thip (4A),
va toan bd luong con lai 12 hop phan c6 diém sbi cao (4B) duoc quay vong vao binh
phén tmg 1 tir d4y c6t ma khong di qua bé dém 7. Thanh phin cua hop phin c6 diém
s6i thip (4A) dugc rat ra tir dinh cot 1a nhu sau: metyl iodua (42% khéi lwong), nudc
(2% khdi luong), va axetaldehyt (56% khéi lugng).

Hon nita, hop phin c6 diém s6i thdp (4A) duoc rit ra tir dinh cot duge dua vao
chiét nuée trong thiét bi chiét 8, sao cho loai dugc axetaldehyt, va tich dugc san phém
tinh ché chua metyl iodua. Sau d6, san phdm tinh ché dugc chia thanh hai phﬁn; mot

phan dugc quay vong truc tiép vao day (dia thir 10) cua cot chung cit 6 va phén kia
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duge quay vong truc tiép vao binh phéan tmg 1. Luong dugc quay vong vao cdt chung
cit 6 dwoc thiét 1ap & tri sb khong dbi. Ty 16 chiét axetaldehyt ctia hop phan c6 didm
sdi thip (4A) 1a 98%. Axetaldehyt (19kg/gid) duoc loai mot céch hiéu qua bing cach
Xt Iy toan bd phan chit long (3 4kg/gidy) duge rit ra tir dinh ctia cot chung cét c6 80 dia
dugc dé cap trén day. Theo cach ndy, 59% axetaldehyt (32kg/gid) duoc san xuit ra

trong binh phan tmg dugc loai bé mdt cach hiéu qua.

Quy trinh néu trén ddy dugc tién hanh lién tuc, va quy trinh ndy duge van hanh
mot cach hi¢u qua va 4n dinh. Sau khi vin hanh trong khoang thoi gian dugce dinh
trude (200 gid), ndng do axetaldehyt do dwoc trong binh phan g 14 390 ppm. Piéu
ndy chimg to rang, di dat dwoc mot cach hidu qua ca viée van hanh dn dinh va viéc
loai axetaldehyt & mutc cao. Phét hién ra ring san phim axit axetic thu dugc c6 thoi

gian permanganat 1a 240 phut.

Vidu2

Vi du 2 duoc tién hanh theo cach tuwong ty nhu trong Vi du 1 ngoai trir viéc mot
phin hop phén c6 diém sbi thip (3A) duoc thao ra tir binh ling gan 4 dugc quay vong
va phﬁn con lai dugc nap vao cdt chung cit 6 trong quy trinh nhu dugc mé ta dudi
day.

Déi v6i hop phan ¢ diém so6i thdp (3A) ctia 16p trén, ty 1& ctia hop phin c6
diém so6i thip (3A) dwoc nap vao dudng 19 (hodc dudng 17b) 1a 0% thé tich cia tng
hop phin c6 diém s6i thip (3A) dugc nap vao binh ling gan 4 (ttrc 13, hop phdn c6
diém s6i thdp (3A) cua 16p trén dugc quay vong toan by ma khdng dugc nap vao
duong 19 hodc dudng 17b); déi véi hop phan cé diém séi thip (3A) ciia 16p dudi, ty 16
ctia hop phin c6 diém sbi thdp (3A) duoc nap vao duong 19 (hodc dudng 18b) 1a 27%
thé tich (tuong tng véi 57% thé tich cua toan bo 16p duéi) ctia tbng hop phin c6 diém
s6i thap (3A) dugc nap vao binh ling gan 4.

Tt 13, 27% thé tich ciia tdng hop phin c6 didm s6i thip (3A) da duoc nap vao
binh léng gan 4 dugc nap vao duong 19 (hodc cdt chung ct 6), va 73% thé tich cua
téng hop phin c6 diém sbi thip (3A) da duoc nap vao binh ling gan 4 dugc quay
vong. Ty 1€ quay vong 1a nhu sau: 34% thé tich [13% thé tich tir 16p trén (tuvong tng
v6i 25% thé tich cta toan bg 16p trén), 21% thé tich tir 16p dudi (twong tmg véi 43%
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thé tich cta toan b 16p dudi)] ctia tng hop phin c6 didm so6i thip (3A) da dugc nap
vio binh ling gan 4 dugc quay vong vao binh phan tng 1, va 39% thé tich (tvong tng
v6i 75% thé tich clia toan bd 16p trén) cia tdng hop phan c6 didm s6i thép (3A) da

dugc nap vao binh ling gan 4 dugc quay vong vao cot tach 3.

Theo budc duge dé cap trén ddy, hop phan c6 diém soi thip da dugc théo ra
(3A) duoc nap vao duong 19 (hodc dudng 20) sao cho téc d6 dong chay cia nd gin
nhu khéng dbi (mtc d6 dao dong téc d6 dong chay la khoang +2,5% so véi tde do
dong chay trung binh) bing cach quay vong mdt phin hop phén c6 diém sbi thip (3A)
qua dudng 18a, va nap vao cot chung cit 6 ma khéng cé xir Iy bit ky. Téc d6 dong
chiy ctia hgp phin c6 diém soi thip (3A) ma s& dugc nap vao dudong 19 duoc didu
chinh béang cach thay dbi lwgng hop phin c6 diém s6i thip (3A) ma s& duoc quay vong
vao hé phan tng (binh phan tng) qua dudng 18a. Vi du, lwong hop phin c¢6 diém soi
thip (3A) ma s& dugc nap vao dudng 18b dwoc duy tri gin nhu khéng dbi mot cach
hiéu qua bing cach thay dbi téc d6 dong chay cia dudng 18a sao cho tuong ung voi
dao dong tbc d6 dong chay ctia hgp phén c6 diém sbi thip (3A) ma s& duoc thdo ra tir
binh lang gan 4 (bién thién vé tbc d6 dong chay ciia hop phin c6 diém s6i thdp (3A)
duoc nap vao dudng 18a 14 khoang +17%). Do d6, tc d6 dong chay ciia hop phén c6
diém s6i thap (3A) ma s& dwoc nap vao dudng 19 (va ca téc do dong chay cua hop
phin c6 diém s6i thdp (3A) ma s& duoc nap vao cdt chung cit 6) duoc duy tri gin nhu
khong ddi mot cach hidu qua.

Thanh phén ctia hop phan c6 diém sbi thip (3A) dwoc nap vao cot chung cét 6
1a nhu sau: metyl iodua (91% khéi luong), metyl axetat (7% khdi lugng), axit axetic
(1% khéi lugng), nudc (0,3% khdi luong), axetaldehyt (0,1% khéi luong), va hydro
iodua (0,001% khdi luong).

Trong cft chung cit 6 (cot chung cit c6 80 dia, hé sb hdi luu: 170, dia nap: dia
thir 70 tir dinh, nhiét do dinh cot: 54°C, nhiét do day cot: 82°C), 0,3% thé tich cia hop
phén c6 diém sdi thép (3A) duogc rit ra tir dinh cot 1a hop phin ¢6 diém s6i thip (4A),
va toan bd lugng con lai 1a hop phén c6 diém s6i cao (4B) dugc quay vong vao binh
phan ung 1 tr ddy cot ma khong di qua bé dém 7. Thanh phin ctia hop phin c¢6 didm
sbi thép (4A) duoc it ra tir dinh cot 1a nhu sau: metyl iodua (43% khdi luong), nude
(1% khdi luong), va axetaldehyt (56% khéi luong).
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Hon nita, hop phin c6 diém séi thap (4A) duoc rut ra tir dinh cot duoc dua vao
chiét nude trong thiét bi chiét 8, do vay ma loai 'dugc axetaldehyt, va tach duogc san
phém tinh ché chtta metyl iodua. Sau d6, san phim tinh ché dugc chia thanh hai phan;
mdt phan dugc quay vong truc tiép vao day (dia tht 10) cia cot chung cit 6 va phan
kia dugc quay vong tryc tiép vao binh phan tmg 1. Luong dugc quay vong vao cot
chung cit 6 dugc thiét 1ap & tri s6 khong dbi. Ty lé chiét axetaldehyt ctia hgp phdn c6
diém s6i thip (4A) 1a 98%. Axetaldehyt (20kg/gidy) dwoc loai mét cach hiéu qua bing
céch xtr Iy toan bd phin chit 1ong (34kg/gid) duoc rut ra tir dinh cot cua cot chung ct
c6 80 dia dugc dé cap trén ddy. Theo cach ndy, 63% axetaldehyt (32kg/gid) duoc san

xuét ra trong binh phan g dugc loai bdé mdt cach hiéu qua.

Quy trinh néu trén day duoc tién hanh lién tuc, va quy trinh ndy dugc véan hanh
mdt cach hiéu qua va on dinh. Sau khi v4n hanh trong khoang thoi gian xac dinh trudce
(210 gid), néng do axetaldehyt do dwoc trong binh phan tng la 375 ppm. Diéu nay
ching té réng, dat dugc mot cach hidu qua ca viéc van hanh 6n dinh va viéc loai
axetaldehyt & mirc cao. Phét hién ra ring sin pham axit axetic tao thanh c6 thoi gian

permanganat 1a 260 phit.

Vidu3

Vi du 3 dugc tién hanh theo cach twong tu nhu trong Vi du 1 ngoai trir 1a mét
phan hop phén c6 diém s6i thip (3A) dugc thao ra tir binh ling gan 4 dwoc quay vong
va phan con lai dugc nap vao cot chung cét 6 trong quy trinh nhu duge mé ta dudi
day.

Theo céch twong tw nhu trong Vi du 1, hop phan c6 diém s6i thip (3A) duoc
thdo ra tir phan cit dinh cua binh ling gan 4 (vi tri twong ung voi 16p trén) qua duong
17 sao cho mirc chit 1éng va mirc mit phan cach ctia hop phin c6 diém soi thip (3A)
duoc gitt trong binh ldng gan 4 dugc duy tri gin nhu khong dbi (sao cho mirc do dao
dong mirc chit long 1a khoang +1% so véi murc chit 1ong trung binh va mac d6 dao
dong ctia mirc mit phan cich (hosic mic chit 1ong ciia 16p dudi) 1a khoang £1% so véi
murc mat phan c4ch trung binh). Tic 13, mic chit long va mirc mit phan cach ciia hop
phén c6 diém s6i thip (3A) trong binh ling gan 4 duoc duy tri gdn nhu khong d6i bing

céch thay déi tdc do dong chay ctia hop phan c¢6 diém soi thip (3A) ma s& duoc théo ra
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qua dudng 17 cing véi dao dong téc d9 dong chay cta hop phén cé didm so6i thip

(3A) duoc nap vao binh ling gan 4.

Téc do dong chay dugc nap vao duong 19 giam dugc mot cach tuong dbi hiéu
qua bing cach thay ddi tbc do dong chay dugc nap vao duong 17a (khoang +1,5% so
vé6i tde dd dong chay trung binh).

Xét ¢én hop phin c6 diém so6i thép (3A) cia 16p trén, ty 16 cla hop phin c6
diém s6i thap (3A) duoc nap vio dudng 19 (hodc dudng 17b) 1a 27% thé tich (twong
tmg v6i 51% thé tich ciia toan bd 16p trén) clia tng hop phén cé diém sdi thip (3A)
duoc nap vao binh ldng gan 4; xét dén hop phin c6 diém sbi thip (3A) cta 16p dudi, ty
1& ctia hop phan c6 diém s6i thép (3A) dugc nap vao duong 19 (hoic dudng 18b) la
0% thé tich ciia tbng hop phdn c6 diém s6i thip (3A) duge nap vao binh ling gan 4
(twong Umg v6i 0% thé tich clia toan bd 16p dudi, tic 13, hop phin c6 diém s6i thip
(3A) cua 16p dudi dugc quay vong toan by ma khong dugc nap vao dudng 19 hoic
duodng 18b).

Vi dy, 27% thé tich ciia tbng hop phén c6 diém soi thip (3A) da duge nap vao
binh léng gan 4 dugc nap vao duong 19 (hodc cdt chung cit 6), va 73% thé tich cta
tdng hop phin c6 diém soi thip (3A) dd dwoc nap vao binh ling gan 4 dugc quay
vong. Ty 1& quay vong la nhu sau: 47% thé tich [0% thé tich tir 16p trén, 47% thé tich
tlr 16p dudi (tuong tng v6i 100% thé tich ciia toan bd 16p duéi)] cua tdng hop phin c6
diém s6i thip (3A) dd duoc nap vao binh ling gan 4 duoc quay vong vao binh phan
tng 1, va 39% thé tich (tuong tng véi 75% thé tich ctia toan bd 16p trén) cta tdng hop
phén c6 diém soi thép (3A) da duoc nap vao binh ling gan 4 dugc quay vong vao cot
tach 3.

Sau d6, hop phﬁn ¢ diém s6i thép da duogc thio ra (3A) dugc nap vao bé dém 5
va dugc duy tri voi thoi gian luu 13 3 phut dé 1am nhe dao dong tdc d6 dong chay trong
bé dém 5, va hop phén c6 diém s6i thép (3A) duogc nap & tdc do dong chay vdi tri sb
khong ddi vao cot chung cét 6.

Théanh phén ctia hop phén c6 diém so6i thip (3A) duoc nap vao cdt chung cét 6
12 nhu sau: metyl iodua (3% khdi luong), metyl axetat (4% khdi luong), axit axetic

(19% khdi luong), nuée (73% khbi lugng), axetaldehyt (0,5% khdi lwong), va hydro
iodua (0,01% khéi luong).
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Hon nita, tdng lugng hop phin c6 diém s6i cao (4B) duoc tach trong cot chung
cit 6 dugc quay vong vao cdt tach 3 qua bé dém 7. Mic du bién thién vé tc 3o dong
chay cta hop phin c6 diém sdi cao (4B) dugc tach tir cot chung cit 6 14 khoang +4%,
téc d6 dong chay ciia hop phén c6 diém sbi cao (4B) duoc quay vong qua duong 23
dugc duy tri gan nhu khéng d6i mot cach hiéu qua bing cach quay vong phin (4B)

qua bé dém 7.

Quy trinh néu trén ddy duoc tién hanh lién tuc, va quy trinh nay dugc van hanh

mdt cach hiéu qua va 6n dinh.
Vidu 4

Quy trinh san xuét axit axetic dugc tién hanh lién tuc nhu duge thé hién trong
thiét bi (hodc quy trinh) trén Fig.1. Cac didu kién bao gdm lwong nap vao 13 gibng nhu

cac lwong nap vao & Vi du 2 ngoai trir 1a quy trinh duogc tién hanh nho bé dém 5.

Theo cach twong tu nhu trong Vi du 2, hop phin ¢6 diém s6i thip (3A) duoc
th4o ra tir phan dudi ctia binh ling gan 4 (vi tri twong tmg v&i 16p dudi) qua duong 18
sao cho muc chit 1éng va muc mit phan céchl ctia hop phin c6 diém sbi thip (3A)
dugc gitt trong binh ling gan 4 dugc duy tri gin nhu khong ddi (sao cho mirc do dao
dong muc chét 1ong 13 khoang £1% so voi mite chit 16ng trung binh va dao dong cia
mitc mit phan cach (hodc murc chit 1ong ctia 16p dudi) 14 khoang £1% so v6i muc mit
phan céch trung binh). Tic 13, mic chit 1éng va miic mit phan cach cia hop phin c6
diém so6i thap (3A) trong binh ling gan 4 dugc duy tri gin nhu khong ddi bing cach
thay d6i téc d6 dong chay ciia hgp phin c6 diém sbi thip (3A) duoc thio ra qua duong
18 twong tng véi dao dong tbc d6 dong chay clia hop phéan c6 diém so6i thip (3A) ma
s& dugc nap vao binh ling gan 4. Sau d6, hop phén c6 didm sbi thip da dugc thdo ra
(3A) duoc nap vao bé dém 5 va duoc luu giit trong thoi gian Iuu 13 3 phit d& 1am nhe
dao déng tbc d6 dong chay trong bé dém 5, va hop phin c6 diém s6i thdp (3A) dugc
nap & tbc 46 dong chay khéng dbi vao cot chung cét 6.

Thanh phan ctia hgp phén c6 diém sbi thdp (3A) ma s& dugc nap vao cot chung
cit 6 1a nhu sau: metyl iodua (91% khéi luong), metyl axetat (7% khéi luong), axit

axetic (1% khdi lugng), nuée (0,3% khéi lugng), axetaldehyt (0,1% khéi luong), va
hydro iodua (0,001% khdi lugng).
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Hon nita, khodng 80% thé tich ctia hop phin c6 diém s6i cao (4B) tach duoc
trong cot chung cét 6 dugc quay vong vao binh phan ting 1 qua bé dém 7, va khoang
20% thé tich cta thanh phin nay duoc quay vong vao cot chung cét 6 qua bé dém 7.
Téc d6 dong chay ctia hgp phin c6 diém sbi cao (4B) ma sé& duogc quay vong vao cdt
chung cit 6 1a khong dbi. Hon nita, mic du bién thién v& téc do dong chay ciia hop
phdn c6 diém s6i cao (4B) duoc tach tir cot chung cit 6 1a khoang +4%, tbc d6 dong
chay ctia hop phin c6 diém s6i cao (4B) ma s& duoc quay vong qua duong 23 duoc
duy tri gdn nhu khong d8i mét cach hiéu qua bing cach quay vong thanh phan (4B)

qua bé dém 7.

Quy trinh néu trén day dugc tién hanh lién tuc, va quy trinh nay dugc van hanh

mot cach hi€u qua va on dinh.
Vidu sosanh 1

Quy trinh dugc tién hanh theo cach twong tw nhu trong Vi du 2 ngoai trur viéc
hop phan cé diém sbi thip (3A) cua 16p dudi duge nap toan bd vao cot chung cit 6
qua céc dudng tlr 18b dén 19 va tdng lwong hop phin c6 diém s6i cao (4B) duoc quay
vong vao binh phan tmg 1 ma khong di qua bé dém 7. Mitc chit 1ong 16p dudi cua
binh ling gan 4 hoic tdc d6 dong chay cua hop phén c6 diém s6i thip .(3A) dugc nap
vao cdt chung cit 6 dao dong rat 16n, va khoé tiép tuc van hanh 6n dinh trong cdt tach 3

va cot chung cit 6. Do d6, van hanh bi gian doan.
Vi du so sanh 2

Quy trinh dugc tién hanh theo cach twong ty nhu trong Vi du 3 ngoai trir viéc
hop phén c6 diém sbi thip (3A) ctia 16p trén duge nap toan bd vao cdt chung cit 6 qua
cac duong tlr 17b d&n 19 ma khong di qua bé dém 5 va hop phin c6 diém sdi cao (4B)
dugc quay vong ma khong di qua bé dém 7 (khoang 10% thé tich ctia né duoc quay
vong vao binh phén tng 1, khodng 20% thé tich ctia né duoc quay vong vao cot chung
cét 6, va phan con lai duoc quay vong vao cft tach 3). Mirc chét 16ng 16p trén cta binh
ling gan 4 hoic tdc d6 dong chay cua hop phén c6 diém sbi thip (3A) ma s& duoc nap
vao cot chu'ng cit 6 dao dong rét 16m, va kho tiép tuc van hanh 6n dinh trong cdt tach 3

va cdt chung cit 6. Do d6, van hanh bi gidn doan.

Vidu sosanh 3
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Quy trinh san xuét axit axetic duoc tién hanh theo cach twong tu nhu trong Vi
du 2 ngoai trir viéc 57% thé tich ctia hop phan cé diém séi thip (3A) cta 16p dudi
duoc nap vao dudng 19 (hoic dudng 18b) ma khong co thay ddi tbe d6 dong chay cia
dudng 18a dip tng véi dao dong tdc dd dong chay ciia hop phin c6 diém sbi thip
(3A) ma s& dugc théo ra tir binh ling gan 4. Bién thién v& tdc d6 dong chay cua hop
phan c6 diém s6i thip (3A) dwoc nap vao dudng 19 nim trong khoang 57+5% thé tich.

Trong cdt chung cit 6 (cot chung cit c6 80 dia, hé sd hdi luu: 170, dia nap: dia
thtt 70 tir dinh, nhiét d6 dinh ct: 53 dén 55°C, nhiét d6 day cot: 82°C), 0,3% thé tich
ctia hop phan c6 diém s6i thép (3A) dugc rit ra tir dinh c6t 14 hop phin c6 didm soi
thip (4A), va toan bd luong con lai 13 hop phin c¢6 diém sbi cao (4B) duoc quay vong
vao binh phan tmg 1 tir ddy cdt ma khong di qua bé dém 7. Thanh phan cta hop phin
c6 diém sdi thdp (4A) dwoc rat ra tir dinh c6t 14 nhu sau: metyl iodua (tr 37 dén 49%
khéi luong), nudc (khoang 1% khéi luong), va axetaldehyt (tr 50 dén 62% khdi

lugng).

Hon nita, hop phéan c6 diém s6i thip (4A) duoc rut ra tir dinh cot duge dua vao
chiét nudc trong thiét bi chiét 8, sao cho loai duoc axetaldehyt, va tach duoc san pham
tinh ché chua metyl iodua. Sau do, san phém tinh ché duoc chia thanh hai phﬁn; mot
phan duoc quay vong truc tiép vao day (dia thit 10) cia cot chung cét 6 va phan kia
dugc quay vong truc tiép vao binh phan tmg 1. Luong dugc quay vong vao cdt chung
cit 6 duoc thiét 1ap & tri s6 khong dbi. Ty 1& chiét axetaldehyt ciia hop phén c6 diém
s6i thap (4A) 1a 98%. Axetaldehyt (17 dén 21kg/giv) duoc loai mot cach hiéu qua
bang cach xir Iy toan b phan chit 16ng (34kg/gid) dwoc rut ra tir dinh cua cot chung
cét c6 80 dia dugc d cap trén ddy. Theo cach nay, 53 dén 66% axetaldehyt (32kg/gid)
duoc san xuét ra trong binh phan tng dugc loai bé mot cach hiéu qua.

Quy trinh néu trén ddy dugc tién hanh lién tuc, va quy trinh nay hoi c6 dao dong.
Sau khi van hanh trong mét khoang thoi gian xac dinh trudc (200 gio), néng do
axetaldehyt do dwoc trong binh phan ting dao dong tir 350 dén 435 ppm. Phat hién ra

ring, thoi gian permanganat cila san phim axit axetic thu duoc gidm dén 200 phut.

Quy trinh san xuét theo sang ché 14 rit hitu dung 1am quy trinh san xuét dn dinh

axit axetic trong khi tach va loai axetaldehyt mot cach hiéu qua.
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Giai thich cic s6 chi din
1 - Binh phan ting
2 - Binh bay hoi cuc nhanh (Thiét bi bay hoi)
3 - Cot tach
4 - Binh ling gan
4A - Binh ling gan c6 chiic ning dém
5,7 - Bé d&m
6 - C4t tach axetaldehyt
8 - Thiét bi chiét

9 - B& luu gitt

-53-



20761

YEU CAUBAO HQ

1. Quy trinh san xuét axit axetic bao gdm cac budc:

(a) budc phan timg dé& cho metanol lién tuc phan tmg vi cacbon monoxit véi su
c6 mit ciia hé chét xuc tac bao gdm chét xuc tac kim loai, mudi halogenua, va metyl
iodua trong binh phan tng cacbonyl hoa,

(b) budc bay hoi nhanh d& nap hdn hop phéh ung tir binh phéan tng lién tuc vao
thiét bj bay hoi nhanh va tach hop phin c6 diém so6i thip (2A) chira san pham axit
axetic va metyl iodua va hop phan cé diém sbi cao (2B) chira chét xvc tac kim loai va
mudi halogenua,

() bude thu gom axit axetic dé nap hop phan c6 diém soi thdp (2A) lién tuc vao
cot chung cit, va tach hop phin c6 diém sbi thdp (3A) chira metyl iodua va san phim
phu axetaldehyt va dong (3B) chira axit axetic dé thu gom axit axetic,

(d) budc ngung ty dé 1am ngung tu va tam thoi gitt hop phin c6 diém sbi thip
(3A) trong binh ldng gan va théo hop phin c6 didm s6i thdp (3A) ra khoi binh ling
gan, va

(e) budc tach va quay vong dé tach hop phan c6 diém s6i thdp (3A) théo ra tir
binh léng gan thanh axetaldehyt va phin cin 16ng va quay vong phdn cin 16ng nay vao
céc budc tir bude phan ting dén budc tach axetaldehyt, trong d6 trong bude tach va
quay vong nay, hop phan c6 diém sbi thip (3A) dwoc nap vao cdt tach axetaldehyt va
tach thianh hop phan c6 diém s6i thip (4A) chira axetaldehyt va hop phan c6 diém s6i
cao (4B), 14 phan cin long dé quay vong, chira metyl iodua bing cach chung cAt,

trong d6 qud trinh nay la qua trinh lién tuc,trong do;

trong budc thu gom axit axetic (c), toc 4o dong chay cta hop phén c6 diém s6i
thép (2A) dugc nap vao cot chung cit 12 90 dén 110, gia dinh rang tbc d6 dong chay
trung binh ctia hgp phéan c6 diém s6i thip (2A) ma s& dugc nap vao cot chung cét 1a
100; va

trong budc ngung tu (d), tbe do dong chay ciia hop phén c6 diém soi thip (3A)
can dugc nap vao binh ling gan 1a 80 dén 120, gia dinh ring tc d6 dong chay trung
binh clia hgp phén c6 diém s6i thép (3A) cin dugc nap vao binh ling gan 1a 100;
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trong d6 trong budc ngung tu (d), lugng hop phan cé diém s6i thip (3A) cin
duoc giit duoc didu chinh hodc kidm soét dya trén téc do dong chay dao dong ctia hop
phin c6 diém sbi thip (3A) ma s& dugc nap vao binh léng gan, va lwong hop phin c6
diém s6i thip (3A) ma s& dugc nap vio budc tach va quay vong (e) dugc diéu chinh
hoic kiém soat bang cach quay vong phan hop phin c6 diém soi thdp (3A) théo ra tir
binh ling gan vao binh phan tmg cacbonyl hoa va/hodc vao cot chung cét, gia dinh
ring tdc d6 dong chay trung binh ciia hop phén c6 diém s6i thip (3A) ma s& duoc nap
vao budce tach va quay vong 1a 100, tdc d6 dong chay ctia hop phén c6 didm sbi thap

(3A) ma s& dugc nap vao budc tach va quay vong duoc diéu chinh dén 90 dén 110.

2. Quy trinh theo diém 1, trong d6 gia dinh ring téc d6 dong chay trung binh cia hop
phén c6 diém s6i thdp (3A) ma s& dugc nap vao binh ling gan 1a 100, tdc d6 dong
chay cua hop phan ¢6 diém soi thip (3A) ma s& duogc nap vao binh ldng gan 1a 95 dén
105 trong qué trinh véan hanh.

3. Quy trinh theo diém 1 hoic 2, trong d6 trong budc ngung tu (d), luong hop phan c6
diém s6i thip (3A) ma sé& dugc nap vao budc tach va quay vong (e) dugc diéu chinh
hoic kiém soét thém béi it nhdt mot phuong phép duoc chon tir nhém gbm cac phuong
phép (a) va (b) sau:

(a) phuong phép nap cho budc tich va quay vong (e) hop phan c6 diém soi
thép (3A) thdo ra tir binh ling gan thong qua binh luu trit ¢6 chitc nang dém,

(b) phuong phép diéu chinh lwong hop phin c6 diém so6i thip (3A) ma s& duoc
thdo ra tlr binh ling gan trong qu4 trinh van hanh dén 95 dén 105, gia dinh ring téc d6
dong chay trung binh ciia hop phén ¢ diém soi thip (3A) ma s& dugc tho ra tir binh
ling gan 1a 100.

4. Quy trinh theo diém 1, trong d6 khong thip hon 10% hop phin c¢6 diém séi thip

(3A) véi toe do dong chay trung binh ma sé& dugc nap vao binh ling gan duoc quay

vong.
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5. Quy trinh theo diém 1, trong d6 khong thip hon 20% hop phan c6 diém s6i thip
(3A) v6i tde d9 dong chay trung binh ma s& dwoc nap vao binh ling gan dwoc quay

vong.

6. Quy trinh theo diém 1, trong d6 40 dén 90% hop phin c6 diém s6i thip (3A) véi

téc d6 dong chay trung binh ma s& dwoc nap vao binh léng gan duoc quay vong.

7. Quy trinh theo diém bt ky trong sb cac diém 1 dn 6, trong d6 hop phin c6 didm
sdi thip (3A) duge tach thanh 16p trén va 16p dudi trong binh ling gan, va 16p trén

va/hodc 16p dudi nay dugc quay vong.

8. Quy trinh theo diém bat ky trong s6 cac diém 1 dén 7, trong d6 trong budc tach va
quay vong (e), phan cin long dugc quay vong théng qua binh luu trit ¢6 chic nang

dém.
9. Quy trinh theo diém 1 dén 8, trong d6 trong budc tich va quay vong (e), hop phén

c6 diém so6i thip (4A) con chira metyl iodua, va metyl iodua nay dugc thu gom tir hop

phan c6 diém sbi thip (4A) d& quay vong.
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