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(54) QUY TRINH SAN XUAT CHAT BONG TRUNG HOP PROPYLEN

(57) Sang ché dé xuat quy trinh san Xuét chat dong trang hop propylen. Trong médt phuong
an, quy trinh ndy bao gdm viéc san xuét polyme dwa trén propylen trong 16 phan ng trung
hop pha khi (10) trong cac diéu kién trang hop. Cac diéu kién tring ’hop bao gom ap suét
riéng phan két hop propylen-va-propan tir 290 psia (1999550 Pa) dén 450 psia (3102750
Pa). Quy trinh con bao gom viéc duy tri ap sut riéng phan két hop ctia propylen-va-propan
trong khoang tir 290 psia (1999550 Pa) dén 450 psia (3102750 Pa), dong thoi: (i) 1am giam
ap sudt riéng phan cua propylen trong 10 phan Umg trung hop pha khi; (ii) bd sung propan
vao 10 phan umg trung hop pha khi; (iii) dua it nhat mot comonome C4-Cio vao 10 phan tng
trang hop pha khi (26); va tao chat dong trang hop propylen/C,4-Cyo trong 10 phan tmg
trung hop pha khi (44).
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Linh vie ky thuat dwoc dé cap
Sang ché d& cap dén linh vuc san xudt polyme dua trén propylen. Cu thé 13,

séng ché dé cap dén quy trinh san xuét chit dong tring hop propylen.

Tinh trang k¥ thuit ciia sang ché

Thi tredng ludn ludn c6 nhu cau ddi voi cac san pham polypropylen méi @& dap
ing c4c tng dung dang m& rong hon bao gid hét. P& dap tng nhu cdu, viée chon (cac)
comonome dé ddng tring hop véi propylen s& cho phép cai bién rong rai cac dic tinh
ctia nhua nhu d0 rin, do bén kéo, do cling, ty trong, diém noéng chay, do bén c-h(“'mg va
dap, v.v..

Cu thé, polyme dua trén propylen, bao g&n mét, hai, hodc nhiu comonome
(nhu etylen va/hodc buten) va sau day sé& dugc goi 1a "chat ddng trung hop propylen”,
dang ngdy cang duoc quan tAm vé mit thwong mai trong cac ung dung nhu mang
phim, bao bi va s¢i. Tuy nhién, vin con mét s tré ngai khi san xuét polyme dya trén
propylen v6i comonome buten bang thiét bi triung hop pha khi "quy mé thuong mai"
thong thuong (40 kiloton (40000 tan) mdi nam (kilo tons annually: KTA) hodc 16n hon
hoic 5 tAn/gid).

Trong tring hgp pha khi quy mé thwong mai théng thuong dbi véi propylen,
propan tich tu theo cach ty nhién trong hé théng 16 phan tng va hoat dong hiép ddng
nhu 14 mot tdc nhan ngung tu. Khi polyme dua trén propylen v6i mét hodc nhiéu
comonome duoc san xuét, lugng propylen duogc cép cho 10 phan ung trung hop pha khi
s& it hon so véi san xudt polyme dong nhét ciia propylen. Két qua 1a, propan tich tu
trong hé théng 16 phan tmg véi tbe do cham, thuong 1 khoang mot hoic nhidu ngay.
Pé ¢6 ty trong khi twong dwong va diém suong ciia khi tudn hoan cin thiét dé dat duoc
ning sut terpolyme ciia propylen cao, phai ¢6 nhiéu propan tich tu trong 10 phan Gng
hon so véi san xuat polyme ddng nhit cia propylen.

Su tich tu propan chdm xay ra theo céch ty nhién trong sin xuit chit dong tring
hop propylen quy md thwong mai, trong d6 mot hodc nhidu comonome duge bd sung
vao propylen, c6 mét sb diém bét loi. V&i mot luong propan khong du (tirc 13, tdc nhan

ngung tu khong dit) trong hé théng 10 phan Gng, hoat dong theo ché dd ngung tu s&
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khong thé dat dugc trong qua trinh van hanh binh thudng. Viéc van hanh 10 phan tng
tring hop pha khi & ché do kho (ché do khong ngung tu) yéu ciu nhiét do phan Gng rat
thép va s& din dén nang sut thip, 1a diéu cAm ky trong quy md thuwong mai.

Céc nd luc da duge thue hién dé bd sung mot thanh phan tro (thudng duge goi
12 "tac nhan ngung tu cdm (mg" nhu nito hodc alkan khong phai propan) mot cach lién
tuc nham didu chinh va duy tri 4p suét riéng phan clia céc thanh phén trong hé théng
phan Ung t6i cac mire do chip nhén dugc dé san xuit terpolyme ctia propylen & quy
md thuong mai. Viée bd sung thanh phan tro da 1am ting thém chi phi nguyén liéu va
thiét bi, 1am phirc tap qua trinh didu khién 10 phan tng, va dat dugc cao nhét 12 60 %
cong sudt dinh mirc. Do do6, viée b6 sung thanh phan tro 1a khong thyc té trong sin
xuét terpolyme ciia propylen trong céc 10 phan tng trung hgp pha khi quy mo thuong
mai thong thuong.

Can phai c6 mdt hé théng va phuong phép san xuit polyme dya trén propylen
v6i mot hodc nhidu comonome & ning suit dinh mirc trong san xuét quy mod thuong
mai st dung céc 16 phan g trung hop pha khi thong thuong. Cling can c¢6 mot hé
théng va phuong phap lam giam thoi gian chuyén dich tir san xut polyme dong nhét
cua propylen quy md thuong mai sang san xuét chit dong tring hop propylen quy md

thuong mai.

Ban chét ky thuit cia sang ché
Sang ché @& xuit quy trinh. Trong mot phuong 4n, quy trinh nay bao gdm san

xuit polyme dua trén propylen trong 10 phan tng tring hop pha khi trong cac didu
kién trang hop. Céc diéu kién tring hop bao gbm 4p suét riéng phén két hop propylen-
va-propan tir 290 psia (1999550 Pa) dén 450 psia (3102750 Pa). Quy trinh nay con bao
gdm duy tri 4p suét riéng phan két hop ctia propylen-va-propan trong khoang tir 290
psia (1999550 Pa) dén 450 psia (3102750 Pa), trong khi ddng thoi:

(i) 1am gidm &p suét riéng phan cia propylen trong 10 phan tng tring hop pha khi;

(ii) bd sung propan véo 16 phan Gng trung hop pha khi;

(iii) dua it nhit mot comonome C4-C, vao 10 phén tng trung hop pha khi; va tao

chét ddng tring hop propylen/C,-Cyy trong 10 phéan tng tring hop pha khi.
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Mo ta vin tit hinh vé

Hinh 1 12 so dd hé théng trung hop pha khi theo mdt phuong 4n cia sang ché.
MO ta chi tiét sang ché

Quy trinh nay bao gdm budce bd sung mét lugng propan ban dau (hoic mot chit
tro twong tu khac) vao hé théng phan tng trong qué trinh chuyén dich, budc nay cé thé
duoc thue hién véi propan 14y tir ngudn bén ngoai hodic propan thu dwgc tir quy trinh
tring hop trong qué trinh san xuit san phidm polyme thtr nhat. Trong ci hai truong
hop, muc dich ciia viée bd sung propan 1a dé diéu chinh diém swong ctia hdn hop trong
hé thdng phan tng gitp ngung tu, viéc ngung tu nay, nguoc lai, ciing gitp lam gidm
nhiét cia phan tng. Trong truong hgp propan dugce thu gom tir bén trong hé thdng 16
phan Ung trung hgp, qué trinh trung hop thir nhit dugc thuc hién trong 16 phan (ing
tring hop pha khi. Qué trinh tring hop thir nhit bao gbm tring hop propylen va
comonome tdy chon. Khi lugng mong mudn cia san phim polyme thtr nhit da duoc
tao thanh, cac diéu kién duoc thay dbi sang cac didu kién cin thiét dé san xuét san
phdm th@ hai. Qua trinh tring hop thtr hai bao gdm trung hop propylen va (céc)
comonome, v6i tbng cac chit nay chira it propylen hon. Quy trinh nay bao gbm viéc
dua propan vao 10 phan tng trong qué trinh chuyén dich tir san xuit quy md thuong
mai san phdm polyme dua trén propylen thir nhét (San phdm 1) sang san xuit quy mo
thuwong mai san phdm th hai khac, 1a chit dong tring hop propylen (San phim 2).

Trong mdt phuong 4n, quy trinh nay bao gébm san xuét polyme dua trén
propylen (hodc San pham 1) trong 16 phan Gng tring hop pha khi trong céc diéu kién
trang hop. Ap suét riéng phan két hop cuia propylen-va-propan trong 16 phan (g trong
quy trinh san xut San phdm 1 trang thai 6n dinh 1 tir 290 psia (1999550 Pa) dén 450
psia (3102750 Pa). Thuat ngit "4p suét riéng phéan két hop cuia propylen-va-propan" 1a
téng ap sut riéng phin cua propylen va 4p sut riéng phan cia propan. Quy trinh nay
bao gdbm budc chuyén dich sang san xuét san phdm polyme thir hai, hodc chat dong
tring hop propylen (San pham 2) trong ciing 10 phan tng tring hop. Quy trinh ndy bao
gdm bude duy tri (trong pha chuyén dich) 4p suét riéng phan két hop cta propylen-va-
propan trong khoang tir 290 psia (1999550 Pa) dén 450 psia (3102750 Pa) trong 10
phén tng, trong khi ddng thoi:

(1) [am gidm ép suét riéng phan ciia propylen trong 16 phan ung tring hop pha

khi;
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(i) b6 sung propan vio 10 phan ting tring hop pha khi; va

(iii) dua it nhit mot comonome C4-Cqo VAo 10 phan ting tring hgp pha khi. Quy

trinh ndy con bao gdm buéce tao chit ddng trung hop propylen/C4-Cy trong 16

phan tng trung hgp pha khi.

Trong mdt phuong 4n, quy trinh nay bao gdm buéc duy tri ap suét riéng phan
két hop ciia propylen-va-propan trong khoang tir 290 psia (1999550 Pa) dén 450 psia
(3102750 Pa) trong qua trinh tao thanh chit dong tring hop propylen/Cy-C.

Trong mdt phwong 4n, quy trinh nay bao gdm budc thu gom propan trong qué
trinh san xudt San phim 1 va sau d6 bd sung propan thu duge vao 10 phan ung trang
hop pha khi trong qua trinh chuyén dich.

Trong mdt phuong an, quy trinh nay bao gbm budc tao thanh chit dong tring
hop propylen/C4-C, trong 30 gidy dén 48 gid sau khi duwa comonome méi vao.

Trong mot phuong &n, quy trinh nay bao gdm budc san xudt chat dong tring
hop propylen/C4-C,y vO1 néng sut 16n hon 60% ning sut dinh muec, trong d6 ning
sudt dinh muc 16n hon 5 tin/gid. Trong mdt phuong 4n khic, quy trinh nay bao gbm
bude san xuat chét ddng tring hop propylen véi ning suét tir 60% dén it nhat 100%
nang suét dinh mirc trong khoang 1 gio dén 20 gid sau khi dwa comonome Cy-Cyg vao
16 phan tng.

Trong mot phuong &n, budc dua vao bao gbm viéc dua comonome buten vao 10
phan tng trung hop pha khi dé tao copolyme ciia propylen/buten.

Trong mdt phuong an, budc dua vao bao gbm viéc dua comonome etylen va
comonome buten vao 10 phan tng tring hop pha khi dé tao ra terpolyme cua
propylen/etylen/buten.

Trong mot phuong an, budc san xudt bao gdm viée cép nguyén liéu monome
propylen va tlty chon comonome etylen vao 16 phan tng trung hop pha khi dé san xuat
San pham 1, 1a copolyme ciia propylen/etylen.

Trong mdt phuong 4n, quy trinh ndy bao gdm budc tao ra terpolyme clia
propylen/etylen/buten (sau ddy goi 1a terpolyme P/E/B) véi nang suit dat 60% dén it
nhét 100% ning sut dinh muc trong 1 gid' dén 20 gid sau khi dua comonome etylen
va comonome buten vao 10 phan tng.

Thuét ngir "diéu kién tring hop" dé tring hop pha khi quy mé thuong mai d6i

v6i polyme dua trén propylen bao gdm, 16 phan tng va cac diéu kién phan ung (nhiét
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do, 4p suit, monome va chét xuc tac) phi hop dé san xuét polyme dua trén propylen
v6i nang suit dat 60% dén it nhét 100% nang suét dinh mtec.

Trong mot phuong &n va tham chiéu Hinh 1, quy trinh nay bao gdm tring hop
pha khi quy md thuong mai (A) bao gbm 10 phan tng trung hop pha khi 10 ¢6 ving
phan g 12 va vung gidm vén tbc 14. Ving phan tng 12 bao gOm tang sbi 102 cua
céc hat polyme dang ting trudng, cac hat polyme da hinh thanh va mét lugng nho cac
hat xtc tac duoc 16ng hoa bsi dong chay lién tuc cuia cac thanh phan khi c6 thé tring
hop va cai bién dudi dang nguyén liéu cAp vao bd sung va chét Iuu t4i tudn hoan qua
vung phan ing 12.

Qua4 trinh tring hop pha khi (A) con bao gdm chit xtc tac, propylen, (cac)
comonome tiy chon, va cac chit phan tmg khac dugc cAp lién tuc cho ving phan tng
12, tao ra san phém polyme dang hat (bot). Chét xtc tac duoc stir dung tai tﬁng soi ¢b
thé duge cp cho 10 phan tng 10 dudi dang hat rn, huyén phu dic hodc dung dich
long. Vi du, chét xtic tac rén co thé dugc trit tai bé 16 duoc bao phu bai khi tro va
dugce dua vao vung phan ung 12 tai diém 42. San pham polyme dugc 14y ra mot cach
gian doan tai diém 44 va di vao bé thao san phim 46 qua van 48.

Trong mdt phuong an, viéc san xult san phdm polyme tht nhit bao goém
propylen va tity chon mdt comonome nhu etylen, qua trinh trung hop tao ra polyme
ddng nhét cta propylen hodc copolyme cuia propylen/a-olefin. Trong mot phuong an
khac, qua trinh trung hop thir nht khong bao gdbm comonome buten va tao ra polyme
ddng nhét ctia propylen (“PP” hodc "San pham 1").

Trong qua trinh trung hop thir nhét, propylen dugc cAp vao 16 phan ung 10 aé
dat duoc 4p suit riéng phin két hop ctia propylen-va-propan trong khoéng tir 290 psia
(1999550 Pa) dén 450 psia (3102750 Pa). Tai mirc cép nguyén liéu propylen nay, ndng
do propan tich tu dén cac muc thich hop trong qué trinh tring hop thir nhét trong vai
gid. Cac muc phu hgp dugc xdc dinh la co tbng 4p suét riéng phan ciia propan,
propylen, va cac khi 10 phan mg khac nim trong khoang 290 psia (1999550 Pa) dén
450 psia (3102750 Pa). Do d6, qua trinh trang hop thir nhét s& tao ra propan véi lugng
du dé propan co thé hoat dong nhu mdt tac nhén ngung tu. Néi cach khac, qua trinh
trung hop thu nhét s& tao ra tdc nhan ngung tu cta chinh nd, d6 1a propan.

Mot phan ctia dong héa 1ong ma khong phéan Gng trong tang s6i 102 tao thanh

dong tai tuan hoan bi loai bo ra khoi khu vue trung hop, bang céach cho no di vao ving
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giam véan tdc 14 phia trén viing phan tng 12, tai d6 céc hat bi cudn theo dugc cho mét
co hoi roi trd lai vao téng soi dam dac.

Céc chét phan tng trong pha hoi dugc tudn hoan lién tuc tir ving phéan tng 12,
qua ving giam van téc 14, qua may nén 30 va bd trao d6i nhiét va quay tro lai tang
s0i. Nhiét do cua ting sb6i 102 duge kiém soat & nhiét do gin nhu khong dbi trong cac
diéu kién trang thai n dinh bing cach lién tuc 1am giam nhiét phan tmg bang dong khi
tudn hoan. Dong khi tudn hoan cling déng vai trd 1am 16ng héa tAng phan ung dé co
thé tron nguoc t6t.Dong khi tudn hoan ciing cung cip cac chét phan ng t&i cac vi tri
phéan ng.

Chét luu bd sung duoc clp cho dudng tai tudn hoan 22, vi du, tai diém 18.
Thanh phén cta dong nguyén lidu bd sung (nhu monome méi) duge xac dinh béi b
phan tich khi 21. B& phan tich khi 21 x4c dinh thanh phin ctia dong tai tudn hoan va
thanh phn cta dong nguyén lidu bd sung dugc diéu chinh theo d6 dé duy tri thanh
phan khi ¢ trang thai n dinh trong viing phan tmg 12.

Pé dam bao viéc hoa 16ng hoan toan, dong tai tudn hoan chét luu hai pha
(propylen/propan) va, néu mubn, mét phan ctia dong nguyén liéu bd sung, dugc cho
hdi lvu qua dudng tai tudn hoan 22 vé 16 phan tng 10 tai diém 26 dudi tng s6i 102.
Dia phan phéi khi 28 duwoc dat trén didm 26 dé hd trg hoa 16ng ting s6i 102. Khi di
qua tAng sbi 102, dong tai tudn hoan chét luu hai pha hép thu nhiét ctia phan tmg duoc
tao ra boi phan tmg tring hop. Sy hép thu nhiét phan tng din dén sy tang nhiét do ctia
dong tai tuAn hoan chét luu hai pha va su hoa hoi ctia cac phan 10ng cta dong ti tudn
hoan chét lwu hai pha.

Dong t4i tudn hoan sau d6 dugc nén lai trong may nén 30 va sau d6 dugc cho di
qua khu vire trao d6i nhiét, trong d6 nhiét phan tng duoc lam giam trude khi hdi luu
vé viing phan tng 12.

Trong mdt phwong 4n, quy trinh ndy bao gdbm buéc thu gom propan tir qua trinh
tring hop tht nhit. Propan ¢6 mit ty nhién trong nguyén liéu propylen ciia qua trinh
tring hop thi nhit. Khi qué trinh tring hop thtr nhét dién ra, propan cudi cling sé& tich
tu t61 cac ndng dd dang ké trong khi tudn hoan nho d6 propan hoat dong nhu 1a mot
chit ngung tu.

Trong mdt phuong an, propan dwoc thu gom bdi may tach thu hdi tir 18 thong

hoi (VRS) 24, nhu dugc minh hoa trong Hinh 1. May VRS 24, qua mot loat cic bd

-7-
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ngung tu va cdt cit phan doan, tao ra hai dong chét 1ong, mot dong gidu propylen va
mdt dong giau propan. Dong gidu propylen dugc tai tudn hoan trd lai ving phan tmg
bang dudng tai tudn hoan 22.

May VRS 24 chuyén héa dong tai tudn hoan thanh dong propylen va dong
propan nhu trinh by & phan trén.

Quy trinh nay bao gbm cho dong giau propan tiép xtic v6i nudc dé trung hoa
phin du chit xtc tac, cho dong propan nay chay qua bd loc 50 dé loai bo cac chit rén
duoc tao ra trong qua trinh trung hoa chat xuc tac, sau d6 cho dong propan nay chay tir
méay VRS 24 qua may sdy 52 dé loai bé nuée du tir qué trinh trung hoa chit xuc tac.
Tir may sdy 52, propan duogc cip t6i bé chta propan 54. May tach thu hdi qua 15 thong
hoi 24 thu hdi propylen trong khi dong thoi cho phép loai bé ¢6 kiém soédt propan ra
khoi hé théng. My VRS duy tri diém swong cta dong tai tudn hoan & nhiét do thip
hon nhiét do ciia tAng sdi 102. Khi can propan dé nap vao qué trinh tring hop pha khi
(vi du, trong qua trinh chuyén dich), bom 56 thio propan vao ving phan tmg 12 qua
dudng tai tuan hoan 22A. Sau d6 propan, mot thanh phin ciia dong tai tudn hoan, dugc
hoi Iru vé 10 phan tng 10 tai dé ¢ ciia n6 va dé hoa 1ong ting c¢6 cac hat polyme qua
dia phan phdi khi 28.

Trong mot phuong 4n, quy trinh nay bao gdm budc chuyén dich tir san xudt San
phim 1 sang san xut San phdm 2, trong 10 phan tng trung hop pha khi 10. Qua trinh
trung hop th hai bao gdbm budc cip monome propylen va mét hodc nhiéu comonome
C4-Cyp vao vung phan ng 12, gdy ra sy tring hgp propylen va (cac) comonome Cy-
Cio. Trong mét phuwong én khac, qua trinh tring hop th@ hai bao goém viéc cép
monome propylen, comonome etylen va comonome buten cho vung phan tng 12, giy
ra su trung hgp propylen, etylen va buten.

Trong mdt phuwong 4n, quy trinh nay bao gdm budc chdm dut qua trinh tring
hop thtr nht; tirc 14 chAm dut sy tring hop pha khi nhu d& mé ta & phan trén trude khi
chuyén dich. Buéc chidm dat pha khi ¢6 thé duoc thyc hién bing cach chim dut viec
cdp chét xic tic cho 10 phan tng qua duong 42 va dé phan @ng bién mét theo cach c6
kiém soat. Theo cach khéc, phan tmg c6 thé bi chdm dut nhanh chong bang cach chim
dirt dong chét xuc tac qua dudmg 42 va bd sung mot tac nhan e ché vao 1o phén Gng

dé bat hoat chat xtc tac trong vung phén tng 12.
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Trong qua trinh chuyén dich, quy trinh nay bao gdm budc duy tri ap suét riéng
phan két hop caa propylen-va-propan trong 16 phan tng tring hop pha khi 10 nim
trong khoang tir 290 psia (1999550 Pa) dén 450 psia (3102750 Pa), trong khi dong
thoi:

(i) 1am giam 4p suét riéng phan ctia propylen trong 10 phan trng 10;

(ii) bd sung propan vao 1o phén tng 10; va

(iii) dua it nhat mot comonome Cy4-Cyo vao 10 phan tng 10.

Thuat ngtt "dong thoi" chi mbi quan hé thoi gian gifta (A) 1a budce duy tri (duy
tri 4p suét riéng phan két hop cua propylen-va-propan tir 2290 psia (1999550 Pa) dén
450 psia (3102750 Pa)) va (B) la cac budc (i) lam giam &p sudt riéng phin cua
propylen, (ii) bd sung propan va (iii) dua comonome C4-Cyy vao nhu trén. Budc (A)
dugc thyc hién trong khi (B) dugc thuc hién. N6i cach khac, bude (A) duogc thuc hién
trong khi cac buéce con cia (B) 12 (i), (i), va (iii) duwoc thuc hién, bt ké thtr tu hay
trinh ty cda (i), (ii) va (iii).

Trong mot phuong 4n, (A) 1a bude duy tri dugc thuc hién trong khi cling déng
tho1i thyce hién (B) mot cach 14n luot: bude (i), sau d6 budce (ii), va sau d6 budc (iii).

Trong mot phuong 4n, (A) 1a bude duy tri dugc thuc hién trong khi (B) 12 cac
bude (i), (ii) va (iii) cling duoc thyc hién dong thoi hodic gan nhu ddng thoi.

Trong mot phuong 4n, quy trinh nay bao gbm budc bd sung propan vao qua
trinh tring hop pha khi (A) trong khi chuyén dich. Trong mot phuong én, quy trinh
nay bao gdm budc cép propan trit trong bé chtra 54 (tuc la propan thu dugc tir qua
trinh tring hop thi nhit) cho ving phan tmg 12 bing dudng tai tudn hoan 22A.

Quy trinh nay bao gbm buéc tao ra chét dong trang hop propylen/Cy-Cyo. Trong
céc hé thdng quy md thuong mai thong thuong, thoi gian yéu ciu dé tdng mirc propan
trong 10 phan Umg trong khi dich chuyén tir san xuét polyme dua trén propylen quy md
thwong mai sang san xudt chét dong trung hop propylen/C4-Cyy quy md thuong mai c6
thé vao khoang vai ngay. Su tich tu propan chdm ngédn chan viéc st dung van hanh ché
dd ngung tu cho dén khi ndng do propan tang dén mirc ¢6 thé van hanh. Thuat ngit
"mirc ¢6 thé van hanh" dwoc xac dinh 13 ap suét riéng phan két hgp cua propylen-va-
propan nim trong khoang tir 290 psia (1999550 Pa) dén 450 psia (3102750 Pa). Thoi

gian khéi dong vai ngay hodc dai hon truge khi 10 phan tng c6 thé chay & ning suit
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dinh mirc toan phan 14 khong thuc té d6i v6i cac quy trinh van hanh tring hop pha khi
quy mo thuong mai.

Viéc bd sung propan ddng thdi véi viée lam giam &p sudt riéng phin cia
propylen va déng thoi dua comonome C4-Cyy vao di cung cép mdt cach thuan lgi chit
ngung tu tu nhién (propan) cho hé thdng 10 phan tmg ngay tirc thi, hodc gan nhu ngay
tirc thi. Viéc bd sung propan cho phép 10 phan tng tring hop pha khi 10 van hanh ché
d0 ngung tu trong vong 1 gio &én 20 gidr sau khi dua comonome C4-Cyq vao. Didu nay
dan dén cac mirc san xuit & quy md thuong mai ciia cht dong trung hop propylen/Cy-
C)o trong vong 1 gior dén 20 gidr sau khi dira comonome C,4-Cyg vao 10 phan Gng.

Quy trinh ndy bao gdm budc dua buten vao 10 phan tng trong qué trinh chuyén
dich va tao ra copolyme propylen/buten. Trong mot phuong &n, copolyme
propylen/buten ¢6 ty trong 1a 0,905 g/cc, 14,5% khdi lugng buten, va ¢ luu luong
dong néng chay (melt flow rate: MFR) tir 2,7 g/10 phut dén 4,1 g/10 phut.

Trong mdt phuong 4n, quy trinh nay bao gém budc dua propylen, etylen, va
buten vao 10 phan Ung va tao ra terpolyme propylen/etylen/buten. Trong mdt phwong
én khac, quy trinh ndy bao gdm budc tao ra terpolyme cua propylen/etylen/buten véi
ning suét tir 60% dén it nhit 100% ning suét dinh mic, trong 1 gi¢r dén 20 gid sau khi
dua comonome C4-Cyg vao 10 phan tng.

Trong mot phuong 4n, quy trinh nay bao gdm budc san xuét (i) polyme dua trén
propylen (San pham 1) v&i nang suét tir 60% dén it nhat 100% nang suét dinh mutc va
(ii) san xuét copolyme propylen/C4-Cyq (San phdm 2) véi niang sudt tir 60% dén it nhat
100% nang sudt dinh murc, trong d6 ning suit dinh mic 13 5 tAn/ gi¢. Trong mot
phuong én khac, quy trinh nay bao gbm viéc san xuét copolyme propylen/buten hoac
terpolyme ctia propylen/etylen/buten véi nang suét tir 60% dén it nhat 100% nang suét
dinh mirc trong 1 gio: dén 20 gid sau khi dua comonome teong Ung (mdt minh buten
hodc véi etylen) vao 10 phan tGng.

Quy trinh nay c6 thé bao gdm su két hop ctia hai hodc nhiéu phuong an duge
mo ta & day.

Dinh nghia

Trir khi duoc quy dinh khac, ngdm hiéu tir nglt canh, hodc la thong thuong

trong linh vue, tit ca cc phan va ty 1 phén trim déu dugc tinh theo khéi lugng. Vi

cac muyc dich thue hanh bang sang ché Hoa Ky, cac ndi dung cla bing sang ché, don
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xin cdp bing sang ché hoic cong bd duoc dé cap bt ky duoc dua vao ddy bing cach
vién dan toan bo (hoic phién ban Hoa ky twong duong clia nd ciing dugc dua vao diy
biang cach vién din), diac biét 1a dbi v6i phin mo ta cac k§ thuét tdng hop, cac dinh
nghia (trong trudng hop khong mau thudn véi cac dinh nghia cu thé bat ky duoc néu ra
trong phan md ta nay), va céc kién thtrc chung trong linh vuc nay.

"Bao gdm", "gdm", "co" va cac tir phat sinh clia cac tir nay, khong dugc du dinh
loai trir sy ¢c6 mat cta thanh ph'?m, budce hodc quy trinh bd sung bét ky, cho du ching
¢6 dugc boc 16 cu thé hay khong. D8 tranh nghi ngo, tit ca cac thanh phan dugc yéu
cau bao hd qua viéc sir dung thuit ngit "bao gdm" c6 thé bao gdm céc chét phu gia,
chét bd trg hogc hop chét bd sung bit ky, cho di 1a polyme hay khong, trir khi ¢6 quy
dinh khéac. Nguoc lai, thuét ngit "bao gém chu yéu" loai trir khoi pham vi liét ké tiép
theo bat ky cac thanh phan, budc hoic quy trinh bt ky khac, khong k& céc thanh phén,
bude hodc quy trinh khong can thiét cho kha ning van hanh. Thuat ngit "gdm c6"
khong bao gdm céc thanh phan, budc hodc quy trinh bat ky ma khong dugc mé ta hodc
lit ké cu thé.

Thuét nglt "nang suét dinh mtrc", nhu dugc st dung ¢ diy, dugc xac dinh 1a
ning suit da duogc thiét ké cua thiét bi san xuét. Ning suét nay thuong duge tinh theo
nam (tirc 13, 400 KTA (400000 tdn mot ndm) trén co s& 8000 gid/nam) hodc tinh theo
gity (tie 14 5 tAn/gid). Thiét bi, duong dng, v.v. tit ca déu dwoc dinh ¢ dé phu hop véi
ndng suét dinh mirc da dinh.Cac thiét bi dugc thiét ké véi niang suét dinh muc cu thé
thuong co thé duge van hanh trén hodc dudi nang sut dinh mic nay. Niing sut dinh
muc d6i voi nha may polyme c6 thé 1a ning suit trung binh do cac san pham (hoic
nhém san phim) khac nhau c6 cac giéi han thiét k& khac nhau (tic 13, cac copolyme
ngau nhién tao ra nhiéu nhiét hon khi dwoc sén xuét va do @6 can lam mat nhidu hon
céc polyme dong nhat). Dé khong 1ip dit qué cong suat, thiét bj dugc thiét ké voi nang
sudt trung binh dugc yéu ciu trong mot loat céc sén phdm véi diéu kién 1a mot sb san
phdm s& bj gi6i han v& ning suat (nhu céc copolyme ngau nhién vira d cp). Pham vi
nang suat dinh mirc thwong mai 1a tir 40 KTA (40000 tn mdt ndm) va trén 650 KTA
(650000 tin mot nam) trén co s& van hanh 8000 gid/nim.

Luu lugng dong néng chdy (MFR) dugc xic dinh theo phwong phap thir
nghiém ASTM D 1238 & 230°C véi khdi lugng 2,16 kg dbi véi polyme dua trén
propylen.
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Thuat ngft "polyme" 12 hop chit dai phén tr dugc diéu ché bing cach tring hop
cac monome cung loai hodc khéc loai. "Polyme" bao gdm cac polyme ddng nhét,
copolyme, terpolyme, chit ddng tring hop, v.v.. Thuit ngt "chit ddng trung hop"
("interpolymer") chi polyme dwoc didu ché bing cach tring hop it nhit hai loai
monome hodc comonome. Chit nay bao gdm, nhung khéng gi6i han &, copolyme (chi
cac polyme dugc didu ché tir hai loai monome hodc comonome khéac nhau), terpolyme
(chi céc polyme duwgc diéu ché tir ba loai monome hodc comonome khéc nhau),
tetrapolyme (chi cac polyme duge diéu ché tir bdn loai monome hodc comonome khac
nhau), va tuong tu.

Thuat ngit "polyme dua trén propylen", nhu dugc st dung & day, chi polyme
chira monome propylen dugc tring hop véi ty 16 phin tram khéi luong chiém da sb
(tinh trén tong khdi lwong cdc monome ¢6 thé trung hop), va tlty chon ¢6 thé chua it
nh4t mét comonome dugc trung hop.

Thuét ngit "chét déng tring hop propylen”, nhu duoc sir dung ¢ day, 1a polyme
dua trén propylen va chtta propylen va mot hodc nhidu comonome duoc trung hop.
Thuét ngt "copolyme propylen", nhu dugc sit dyng & day, 1a polyme duwa trén
propylen va chtra propylen va mot comonome dwgc tring hop. Thuat ngit "terpolyme
propylen", nhu dugc st dung & ddy, 1a polyme dya trén propylen va chira propylen va
hai hodc nhiéu comonome dugc trung hop.

Céc vi du sau day dugce cung cip dé minh hoa cu thé cho cac phuong an cda
sang ché. Tuy nhién, cin phai hiéu r’fmg, sang ché khong bi giéi han vao cac chi tiét cu
thé duoc thé hién trong cac vi du ndy. Ngoai ra, khoang s6 bét ky dugc dua ra trong
phén mo ta hodc trong yéu cu bao hd, nhu cac khoang s6 thé hién mot tap hgp cu thé
c4c dic tinh, don vi do, diéu kién, trang thai vat ly hodc ty 1é phén tram, duoc du dinh
bao gdm theo nghia den, bang c4ch vién din hodc theo cach khac, bt ky s6 nao ndm
trong khodng nay, bao gdm céc tap con ctia cic sd nim trong khoang bét ky dugc dua
ra. Vi dy, khi mot khoang 36 ¢ gi6i han dudi, RL, va giéi han trén RU, duge mo ta, sb
R bat ky nim trong khoang nay dugc mo ta cu thé. Cuy thé, cac s6 R sau ddy ndm trong
khoang dugc mod ta cu thé:R = Ry + k(Ry -Ry), trong @6 k 12 mét bién nim trong
khoang tir 1% dén 100% véi lwong gia 1a 1%, vi du, k 14 1%, 2%, 3%, 4%, 5%.... 50%,
51%, 52%. ... 95%, 96%, 97%., 98%, 99%, hodc 100%. Ngoai ra, khoang sb bat ky

duoc thé hién béng hai gié tri R bat ky, nhu dugc tinh & trén ciing duge mo ta cu thé.
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Ngoai ra, khoang gia tri dugc thé hién bang hai diém dau mut s& duoc hiéu 1a bao gom
cd cac gia tri diém ddu mut trir khi ngit canh cua ban mo ta chi ra khac di mot cach 16
rang.

Mdt s phuong 4n cia sang ché s& duge mé ta chi tiét trong cac vi du sau day.

Vi du thye hién sing ché

Polyme ddng nhét ciia propylen (PP hodc San phim 1) dwoc san xudt trong 10
phan Ung tring hgp pha khi 300 KTA (300000 tin mot nim) (trén co s& 8000
gio/nam, 37,5 tAn/gid). Cac didu kién tring hop trang thai 6n dinh dé san xudt San
phdm 1 dugc néu trong Béng 1, cft A bén dudi.

Quy trinh nay dugc thé hién khi so sanh Cot A v6i Cot B va Cot C, nang sut
dinh mtrc 1 37,5 tAn/gid. Quy trinh san xudt San phdm 1 dugc chuyén dich."Chuyén
dich" dugc dinh nghia l1a viée thay dbi cac didu kién phan tmg trung hop d6i véi San
phim 1 sang cac didu kién phan mg khac dé san xuit san phim khac, San phim 2,
trong cting mot 10 phan tng tring hop. Trong vi du nay, San phdm 1 14 polyme dong
nhét ctia propylen va San phdm 2 1a terpolyme cua propylen/etylen/buten. Cac diéu
kién phan tmg bao gém nhiét do, ap suat, va luong cua tat ca cac nguyén lidu (chét
phan tmg, chét xtc tac, chét ddng xuc tac, va cc chit khéc) trong hé thdng phan
ting.Hé thdng phan Gng c6 thé dang san xut hoic c6 thé khong dang san xuét polyme
trong qué trinh dich chuyén. Ning suét cling c6 thé thay ddi trong qud trinh dich
chuyén, néu polyme dang duoc san xuit trong qué trinh dich chuyén.

Mot khia canh quan trong cia qué trinh dich chuyén 1a thoi gian cin thiét dé
thay di thanh phan cta céc nguyén liu trong hé théng phan ung. Céac 10 phan tng
tring hop pha khi quy m6 thuong mai théng thudng dd gip phai tinh trang thiéu
propan (hoic nguyén lidu diéu chinh diém swong khac) trong qué trinh chuyén dich
sang san xudt San phdm 2 theo ning sudt dinh muc. Céc tac gia sang ché da phat hién
ra rang viéc bd sung propan - va cu thé 1a mot luong ban dau duy nhét cua propan -
trong khi chuyén dich s& 1am giam dang ké thoi gian can thiét ¢é dat dugc loai san
pham mong muén va san lwong dinh mirc d6i v6i San phim 2.

So sanh Cot B Bang 1 (khong b sung lugng propan trong qué trinh chuyén
dich) v6i Cot C Bang 1 (c6 b sung lugng propan trong qua trinh dich chuyén).

Cot B thé hién sy chuyén dich sang San phim 2 tir San phim 1 ma khong bd

sung propan. Cot C thé hién su chuyén dich sang San pham 2 tir San phdm 1 ¢6 bd
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sung propan trong qua trinh dich chuyén. Propan dugc bd sung vao trong qua trinh
chuyén dich duoc thé hién trong Cot C dugc thu gom trong qua trinh san xuit San
phdm 1 dué6i Cot A.

Qud trinh chuyén dich dwoc xac dinh trong ¢t C (c6é lugng propan) dat san
lwong San pham 2 16n hon san lwong dinh mirc 60% trong 10 gid. Qua trinh chuyén
dich trong ¢t B (khong c6 propan) can téi 170 gid (7 ngay) dé dat dugc san lurong Séan
phdm 2 chi bing 42% san luong dinh muc. Cac téc gia sang ché da phat hién ra rang
viée bd sung propan vao 1o phan Gmg trong qua trinh chuyén dich s& giup dat san luong
San phdm 2 16n hon san lwong dinh mtrc 60% trong mot sb gidy, chir khong phai thoi
gian tinh biang s6 ngay khi khong bd sung propan (Cot B).

Céc tac gia sang ché da dat duoc su giam manh thoi gian chuyén dich bing
cach thyc hién cdc quy trinh sau (tring hop quy mé thwong mai San phim 1 & trang
thai on dinh):

1. lam gidm 4p suét riéng phan ctia propylen trong san xudt San phim 1;

2. bb sung propan vao 10 phan tng tring hop pha khi;

3. dua monome etylen va monome buten vao; va 4. Cac buéc 1-3 néi trén duoc thuc
hién sao cho 4p suét riéng phan két hop cua propylen-va-propan trong 10 phan ng
tring hop pha khi dugc duy tri trong khoéang tir 290 psia (1999550 Pa) dén 450 psia
(3102750 Pa) trong qua trinh chuyén dich.N6i cach khac, cac bude 1-3 néi trén duoc
thyc hién trong khi 4p suét riéng phan két hgp ctia propylen-va-propan trong 16 phan
Ung trung hop pha khi dugc duy tri & mic 290 psia (1999550 Pa) dén 450 psia
(3102750 Pa).

Béang 1

A B C
San phim 1 San phdm 2 San phim 2

(c4c diéu kién |(c4c diéu kién phan| (cac diéu kién
phén Ung déq dat L'mg de dat loai san | phan ing dé dat
loai san pham | phdm mong muon | loai sin phdm

mong muon) khong bd sung | mong mudn c6 bd
propan ban dau) | sung propan ban
dau)
Polyme dong nht

Loai polyme Terpolyme P/E/B | Terpolyme P/E/B

PP

THANH PHAN NHUA (% khéi
luong)

-14-




32046

kg/cm®a (psia) (MPa)

Etylen - 2% 2%
Propylen 100 % 84 % 84 %
1-Buten - 15 % 15 %
Hydro 0,002 % 0,003 % 0,001 %
Ning suét, tAn/gio
(Néng suit dinh mirc = 37,5 375 21,77 37,50
thn/gid)
Tong dp sudt 16 phan (g, 34,00484) (3,34) | 31,6(450) (3,1) | 29,9(425) (2,93)
kg/cm”a (psia) (MPa)
Ap suét riéng phan propylen,
27.4(390) (2,69) | 7,7(110) (0,76) | 7,7(110) (0,76

o (o) (VP (90) 2.69) | 7,7110) 076) | 7.7(110) (0,76)
A A A h/\

Ap sudt ring phan propan, 3.8(54) (0,37) | 3,4(49)(0,34) | 10,5(190) (1,31)

Tdng 4p suét riéng phan propylen
& propan,
kg/cm?a (psia)(MPa)

31,2(444)(3,06)

11,1(159) (1,1)

18,2(300) (2,07)

Ap suét riéng phan etylen

kg/em’a (psia) (MPa)

0,0(0 0,1(2) (0,01 0,1(2) (0,01
kg/cmza (psia) (MPa) ©) @ ( ) @)( )
4 A A A t

Ap sudtriéng phan buten 0,0(0) 1,8(26) (0,18) | 1,8(26) (0,18)

Ap suét riéng phan hydro

0,1(2) (0,01)

0,5(7) (0,05)

VA nang suét dinh mirc, gid

0,5(7) (0,05
kg/cm’a (psia) (MPa) (7)(0.05)
Ap suét riéng phin nito & etan,

2,7(38) (0,26 17,6(250) (1,73 6,1(87) (0,6
cg/onr®a (psia) (MPa) (38)(0.26) | 17.6250) (1.73) | 6,1(87) (0.6)
Thoi gian clguyén dich can dé, dat
duoc cac di§u kién mong mudn -- 10 10
cho San pham 2, gio
Thoi gian cl‘luyén dich can dé’ dat
duoc céc dieu kién mong mudn -- 170 10

1. Chét xdc tac chinh: chét xtc tic SHAC
2. Chét xtic tac 1: chét d6ng xuc tac (Teal)

4. Chét phu gia: Puoc st dung trong

budc hoan thién sau 16 phan tmg, bao gdm

3. Chét xuc tac 2: SCA toan phan peroxit néu cé.

Quy trinh nay khac v6i cdc quy trinh chuyén dich quy mé thuong mai thong
thuong phu thudc vao viée cung cip lién tuc tac nhan ngung ty cam Ung trong toan bo

qua trinh san xuit San phdm 2. Thuén loi 13, quy trinh nay chi yéu ciu mot lugng ban
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d4u propan duy nhét dé "khéi dong" viée san xudt dinh muc San phim 2 va lam giam
thdi gian chuyén dich tir 10 l4n t6i 20 14n so v6i cac hé thdng quy mo thuong mai
thong thudng.

Quy trinh nay lam gidm mdt cach thuan lgi thoi gian ngiing hoat dong cua 10
phan tng, 1am ting hiéu suét san xuit. Quy trinh ndy md rong tinh linh hoat va kha
nang thich Ung cua cac 10 phan Ung trung hop pha khi quy md thwong mai thong
thuong bang cach cho phép nhidu loai chit dong tring hop olefin khac nhau duge san
xudt theo quy mé cong nghiép va tiét kiém chi phi.

Nho viée bd sung propan, thdi gian chuyén dich dé dat dugc cac didu kién dé
san xuét loai san phém mong muén, thuat ngtt "loai sdn phém mong mudn" dugc dinh
nghia 1a polyme dat duoc cac thong s ky thuét yéu cau dé duoc thi truong chap nhan.
Céc didu kién dé san xuét loai san phdm mong mudn 14 cac diéu kién phan tng (bao
gdm nhiét do phan Gng, p suét, cic thanh phan chit phan tng trong hé théng phan
ng va twong tu) cin thiét dé san xudt dugc polyme dat cic thong s6 k§ thudt mong
mudn va nang suit dinh mac 1a 10 gio (Cot C). Nguoc lai, khi khong bd sung propan
thi thoi gian chuyén dich sang cac didu kién dé san xudt loai san phim mong mudn va
nang sudt dinh mac 14 170 gid (cot B). Viée bd sung propan trong qua trinh chuyén
dich gitip 1am giam thoi gian chuyén dich gitta San phdm 1 va San pham 2 t6i hon 10
14n, v6i ning suét 16n hon 60% nang sut dinh mtc (d8i v6i San pham 1 va San phim
2). Pay 1a mot két qua dang ngac nhién va bit ngd.

Pugc du dinh cu thé 13 sang ché khong bi gidi han vao cic phuong an va vi du
minh hoa nim trong phin mo t4, sang ché con bao gdbm cac dang dugce cai bién cia cac
phuong 4n nay va su két hop cia cac yéu td cta cac phuwong an khac nhau nim trong

pham vi céc yé€u cau bao ho sau day.
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YEU CAU BAO HQ
1. Quy trinh san xuét chit ddng tring hop propylen, trong d6 quy trinh nay bao gdm

cac budc:

(A) san xuét polyme dya trén propylen chira propylen va tily chon comonome o
olefin trong 10 phén (ng trung hop pha khi trong cac diu kién tring hop bao gbm 4p
sudt riéng phan két hop ctia propylen-va-propan nam trong khoang tir 290 psia
(1999550 Pa) dén 450 psia (3102750 Pa);

(B) duy tri ap suét riéng phan két hop cua propylen-va-propan nam trong khoang
tir 290 psia (1999550 Pa) dén 450 psia (3102750 Pa), trong khi dbng thoi:

(i) lam gidm ap suét riéng phan ctia propylen trong 10 phén ng trung hop pha
khi;

(ii) bd sung propan vao 16 phan Gng trung hop pha khi bing propan 14y tir ngudn
bén ngoai hogc propan thu duge trong budc san xuit (A);

(iii) dua it nhit mot comonome C4-Cyq vao 10 phan tmg trung hop pha khi; va

(C) taora chét ddng tring hop propylen/Cy-Cy, trong 10 phan tng trung hop pha
khi ma khac v6i polyme dya trén propylen trong (A).

2.Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm duy tri 4p suét riéng phan két
hop ctia propylen-va-propan trong khoang tir 290 psia (1999550 Pa) dén 450 psia
(3102750 Pa) trong qua trinh tao thanh chét dong tring hop propylen/Cy-Cyo.

3. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm thu gom propan trong budc
san xudt (A) va bd sung propan thu dugc vao 10 phan Ung trung hop pha khi trong

bude bd sung (ii).

4. Quy trinh theo diém 1, trong d6 quy trinh nay bao gbm thyc hién budc tao ra (C)

trong vong 30 gidy dén 48 gio sau khi 1am giam ap suét riéng phan ctia propylen.

5. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm sin xuét polyme dya trén
propylen véi nang suét it nhat 12 60% ning suét dinh muc, trong d6 nang sudt dinh

mirc 1 nang suét da dugc thiét ké cho thiét bi san xudt.

6. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm san xuAt chét ddng tring hop
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propylen/C4-Cyo v6i nang suét 16n hon 60% ning sudt dinh mirc, trong d6 ning sut

dinh mtc 12 ndng suét da duoc thiét ké cho thiét bi san xuit.

7. Quy trinh theo diém 1, trong d6 budc dua vao (iii) bao gdbm viéc dia comonome

buten vao 10 phan tng trung hgp pha khi va tao ra copolyme propylen/buten.

8. Quy trinh theo diém 1, trong d6 budc dwa vao (iii) bao gébm viéc dwa comonome
etylen va comonome buten vao 10 phan Uing tring hgp pha khi va tao ra terpolyme cia

propylen/etylen/buten.

9. Quy trinh theo diém 8, trong d6 quy trinh nay bao gdm tao ra terpolyme cua
propylen/etylen/buten v&i nang suét it nhat 13 60% ning suit dinh mic trong vong 1
gio dén 20 gio tir khi thuc hién bude dua vao, trong d6 ning suit dinh mirc 13 ning

suit da duoc thiét ké cho thiét bi san xuét.
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