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Linh vue k§ thuit dwgc dé cap

Sang ché d& cap dén mang copolyimit khéi thom c6 tinh chon loc cao chtra ca
nhom chtrc hydroxyl va nhém chirc axit cacboxylic va phuong phap san Xuét va str
dung mang nay.
Tinh trang ky thuit ciia sing ché

Trong tir 30 dén 35 niam trude, cac quy trinh téch khi dya vao mang polyme cua
giai phap k¥ thuat da biét da phét trién nhanh chéng. C4c cong nghé dua vao mang c6
cac uu diém vé ca gia thanh ddu tu thap va hiéu qua nang lugng cao so v6i cac phuong
phap tach thong thuong. Quy trinh tdch khi bing mang c6 dugc sy quan tdm dic biét
dbi v6i céc nha san xuét va tinh ché diu mé, céc cong ty hoa chat va cic nha cung cip
khi céng nghiép. Vai tng dung cua quy trinh tach khi bing mang da dat dugc thanh
cong trén quy md thuong mai, bao gdm viéc lam giau N, tir khong khi, loai bd khi
cacbon dioxit ra khéi khi tu nhién va ra khéi qua trinh thu hdi dau ting cudng va ca
trong viéc loai bo hydro ra khoéi nito, metan va agon trong dong khi lam sach amoniac.
Vi du, hién nay mang polyme cudn xodn xenluloza axetat Separex™ ctia UOP la nha

dan ddu thi trudong qudc t& vé quy trinh loai bd cacbon dioxit ra khoi khi tw nhién.

Céc polyme c6 nhidu dic tinh bao gém chi phi thap, tinh thdm, d6 6n dinh co
hoc va d& dang xur ly, cac dic tinh nay rit quan trong dbi v6i quy trinh tach khi. Céc
polyme thuy tinh (nghia 1a, cidc polyme & nhiét do thdp hon T, ctia ching) c6 khung
chinh polyme cting va do d6 cho phép cic phan tir nho hon ching han nhu hydro va
heli di qua nhanh hon, trong khi cac phéan tir I16n hon chang han nhu hydrocacbon di
qua chdm hon so véi cdc polyme cd khung chinh ctrng it hon. Cidc mang polyme thuy
tinh xenluloza axetat (CA) dugc sit dung rdng rdi trong quy trinh tdch khi. Hién nay,
cac mang CA nay dugc sir dung dé lam sach khi ty nhién, bao gém viéc loai bo khi
cacbon dioxit. Mic dit mang CA ¢6 nhiéu vu diém, nhung ching bi gi¢i han vé mot sd

dac tinh bao g61n tinh chon loc, tinh thdm va do dn dinh hod hoc, nhiét va co hoc.

Céc mang duoc sir dung phd bién nhit trong céc tmg dung tach khi va chét 1ong
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trén quy md thuong mai la cac mang polyme khong dbi xtmg c6 16p vo chon loc mong
khong x&p dé thuc hién qua trinh tach. Quy trinh tdch dya trén co ché khuéch tén dung
dich. Co ché nay bao gdm céc twong tic quy md phén tir cia khi thAm v6i mang
polyme. Co ché nay dam bao ring trong mang c6 hai bé mat ddi dién, mdi thanh phan
dugc mang hép thu & mot bé mat, dugc van chuyén bdi gradien theo néng do khi va
duoc giai hap boi bé mat ddi dién. Theo mo hinh khuéch tan dung dich nay, hiéu ning
cia mang trong quy trinh tdch mot cdp khi da néu (vi du, CO2/CHa, O2/Na, Ho/CHa)
duoc xac dinh theo hai tham s6: hé sb thAm (dudi day duoc viét tit 1 tinh thAm hodc
Pa) va tinh chon loc (oa/B). Pa 1a san pham cua dong khi va d6 day cta 16p vo chon loc
ctia mang, duoc chia theo su chénh 1éch 4p sudt xuyén mang. oam 1a ty 1€ cia cac hé s6
thdm cta hai khi (oas = Pa/Pp) trong do6 Pa 13 tinh thAm cta khi thdm dwoc nhiéu hon
va Pp 12 tinh thim cta khi thim duoc it hon. Céc khi ¢6 thé c6 céc hé sb thdm cao do
hé sb tan cao, hé s6 khuéch tan cao hodc do ca hai hé sb nay déu cao. N6i chung, hé sb
khuéch tan giam khi hé sb tan ting cing véi viéc ting kich c& phéan t& khi. Trong
mang polyme hiéu ning cao, mong mudn ¢é ca tinh thAm va tinh chon loc cao vi tinh
thdm cao hon s& lam giam kich c& cua dién tich mang cin c¢6 dé xt ly thé tich khi da
néu, do d6 lam giam chi phi ddu tu vé cac thiét bi mang va vi tinh chon loc cao hon s&

dan dén khi san phdm c6 do tinh khiét cao hon.

Mot thanh phdn trong s cdc thanh phan can dugc tach béi mang phai c6 hiéu
nang di cao & cac diéu kién duoc wu tién hodc cin phai c6 dién tich bé mit mang rit
16n dé cho phép tach lugng 1on vat li€u. Do thdm, dugc do theo cac don vi thAm khi
(GPU, 1 GPU=10"%cm? (STP)/cm? s (cm Hg)), 1a dong chudn hoa ap sudt va bang tinh
thim duoc chia theo dd day 16p vo cia mang. Cac mang polyme tach khi c6 ban sin
trén thi truong, nhu mang CA, polyimit va polysulfon dugc san xuat bang phwong
phép nghich ddo pha va phuong phép trao dbi dung méi c6 cdu tric mang vé nguyén
ven khong dbi xtng. Cac mang nhu vay déc trung boi “vo” bé mat chon loc ban thim,
mong, chéc, va chira khoang tréng mat do thép (hodc Xép), vung do khong chon loc,
v6i kich ¢ 16 ndm trong khoang tir 16n trong ving do dén rat nho gin bang véi “vo”.
Tuy nhién, s& kho tao ra mang polyimit vo nguyén ven khong d6i xtng c6 tinh chon
loc cao khdng khiém khuyét. Su c6 mit ctia 16 dang nano hodc cc khiém lihuyét trong
16p v6 lam gidm tinh chon loc clla mang. Sy co ngoét cao cua mang polyimit trén nén

vai dét trong qua trinh dic mang va trong quy trinh lam kho dan dén viéc khong tao ra
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dugc cac mang polyimit vé nguyén ven khong d6i xtmg bang cach st dung k¥ thuat
dao pha.

Cac cong bd don yéu ciu cp patent My s6 US 2005/0268783 Al, US
2009/0182097 A1 va US 2009/0178561 Al da boc 16 cac mang s¢i rdng polyimit lién
két chéo vé& mat hoa hoc dugc tao ra tir hai bude riéng biét. Budc mot 1a téng hop
polyme polyimit dugc este hod mot lan trong dung dich bang cach xtr Iy polyme
polyimit chira nhém chire axit cacboxylic v6i phan tir diol nho6 & céc didu kién este hoa
vO1 su ¢6 mat clia cac diéu kién khu hydrat. Tuy nhién, lugng diol du dang ké duoc st
dung dé ngan ngira su hinh thanh polyme polyimit duoc este hoa hai 1an. Budc hai 1a
chuyén hoa este ciia mang polyimit dugc este hod mat lan & nhiét do cao dé tao ra
mang polyimit lién két chéo.

Viéc lién két chéo hod hoc cua polyimit bang cach st dung cdc phén ti nho
diamin ciing dugc boc 16. (J. MEMBR. SCI., 2001, 189, 231-239). Tuy nhién, tinh thAm
CO, gidm di ddng ké sau khi dang nay lién két chéo. Ngoai ra, do 6n dinh nhiét va do

n dinh thuy phan cua polyimit lién két chéo diamin khong duoc cai thién.-

Koros et al. bdc 16 mang polyimit lién két chéo do nhiét gdy ra qua trinh
cacboxyl hoa kht. (J. MEMBR. ScI., 2011, 382, 212-221 and MACROMOLECULES,
2011,44, 6046). Tuy nhién, phan tng khir cacboxyl trong s cac nhém axit cacboxylic
trén mang polyimit chira nhém axit cacboxylic x&y ra ¢ nhiét dd cao hon so véi nhiét
d6 chuyén hoa thuy tinh ciia polyme polyimit. Nhiét d§ cao nhu vdy din dén viéc lam
day mat d6 cua cu tric phu clia mang va lam giam hiéu ning cia mang. Ngoai ra,
6FDA-DAM:DABA polyimit duoc ghi nhan boi Koros 13 copolyimit ngdu nhién duoc

tong hop bang cach cho tat cd cdc monome phéan ng v6i nhau.

Liu et al. (US Appl. No. 14/039,477) da boc 10 dang méi ciia mang polyimit
thom tu lién két chéo dugc tao ra tir polyme polyimit thom tu lién két chéo chira ca
nhém chirc hydroxyl va nhém chirc axit cacboxylic. Polyimit thom chira ca nhém chtic
hydroxyl va nhém chtrc axit cacboxylic 1a copolyimit ngéu nhién duoc téng hop bing

cach cho hai monome diamin khac nhau phan Gng cung lic véi monome dianhydrit.

Sang ché dé xuit mang copolyimit khdi thom c¢ tinh chon loc cao chia ca
nhém chte hydroxyl va nhém chirc axit cacboxylic va phuong phép san xuét va sir

dung cédc mang nay.
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Ban chit k§ thuit ciia sang ché

Sang ché dé& xuit mang copolyimit khdi thom c6 tinh chon loc cao chtra ca
nhém che hydroxyl va nhém chure axit cacboxylic va phuong phép san xuét va st
dung cac mang nay. CAu trac chudi polyme khéi ctia copolyimit khdi thom chta ca
nhém chire hydroxyl va nhém chire axit cacboxylic khac vé&i cAu trac cua copolyimit
ngau nhién thom chira c& nhom chirc hydroxyl va nhém chuc axit cacboxylic nhu
duoc boc 10 boi Liu et al. (don yéu cau cdp patent My sb 14/039,477). Céc dac tinh
vén chuyén khi cu thé 1a tinh chon loc cta copolyimit khdi thom chira cd nhom chirc
hydroxyl va nhom chtrc axit cacboxylic dugc cai thién dang ké so voi cac dac tinh cla
copolyimit ngdu nhién thom chira ca nhém chic hydroxyl va nhém chuc axit
cacboxylic nhu duge boc 16 boi Liu et al. (don yéu ciu cip patent My sb 14/039,477)
chi yéu 13 do sy tao ra cAu triic chudi polyme khéi. Copolyimit khdi thom chira ca
nhém chitc hydroxyl va nhém chtre axit cacboxylic duoc bdc 10 trong sang ché c6 su
dong gbi chudi polyme t6t hon 12 tao ra nhiéu lién két hydro gitta nhém chirc hydroxyl
va nhém chirc axit cacboxylic hodc nhidu lién két hydro gitta nhom chirc axit
cacboxylic hon so véi copolyimit ngiu nhién thom chira ca nhom chire hydroxyl va

nhom chire axit cacboxylic.

Mot phuong 4n cta sang ché @& cap dén copolyimit khdi thom chtra ca nhom
chirc hydroxyl va nhom chirc axit cacboxylic va mang copolyimit khdi thom dugc tao
ra tir polyme ndy. Polyme copolyimit khdi thom dugc mo ta trong sang ché chira ca
nhém chtc hydroxyl va nhoém chirc axit cacboxylic. Polyme copolyimit khéi thom
chita nhidu khéi Ia va nhidu khdi Ib, trong d6 khéi Ia va khdi Ib duge lien két cong hod
tr v&i nhau, trong d6 khéi Ta va khéi Ib ¢6 cong thie:

o) FsC_ CFs 0
I U0
n
o) O HO OR (Ia)
o) FsC_ CF; 0
{NNQJF
m
o 0]
COOH (Ib)

trong do khdi Ta nay cu thanh khoang 1 dén 99% mol cia téng cia khéi Ia va khéi Ib;
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trong d6 -R dugc chon tu nhém bao gém -H, COCH3, va hdn hop cua ching; n va m
doc lap 1a s nguyén nam trong khoang tir 10 dén 500. Tét hon 13, khdi Ia cAu thanh

khoang 50 dén 90% mol ctia tong cua khéi Ia va khéi Ib.

Copolyimit khéi thom chtra c& nhém chirc hydroxyl va nhom chuc axit
cacboxylic dugc mo ta trong sang ché 1a poly[axit 2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,S-diaminobenzoic]-khéi- poly[2,2’-bis-(3,4-
dicacboxyphenyl) hexaflopropan dianhydrit—3,3'-dihydroxy-4,4'-diamino-biphenyl].

Sang ché con dé xuit phuong phép san xuit polyme polyimit khdi thom chua
ca nhom chirc hydroxyl va nhom chure axit cacboxylic. Phuong phap nay bao gdm ba
bude: a) cho 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit (6FDA) phan
ng da trung ngung vGi axit 3,5-diaminobenzoic (DBA) trong dung méi phan cuc nhu
dung moi dimetylaxetamit (DMAc) hodc (NMP) tai nhiét do phong dé tao ra poly(axit
amic) trén co s 6FDA-DBA; b) thém monome 3,3'-dihydroxy-4,4'-diamino-bipheny!
(HAB) vao dung dich poly(axit amic) trén co s& 6FDA-DBA sau d6 thém tung giot
monome 6FDA vao dung dich nay dé tao ra dung dich poly(axit amic) trén co sO
6FDA-DBA-khdi-poly(axit amic) trén co s& 6FDA-HAB; ¢) imit hod hod hoc dung
dich chta poly(axit amic) trén co sO 6FDA-DBA-khéi-poly(axit amic) trén co s¢
6FDA-HAB véi sy c6 mit cua chét khir hydrat anhydrit axetic va chét xuc tdc imit hoa

pyridin dé tao ra copolyimit khoi poly(6FDA-DBA)-khdi-poly(6FDA-HAB).

Polyme copolyimit khdi thom c¢6 tinh chon loc cao chira cd nhém chuc
hydroxyl va nhom chirc axit cacboxylic theo séng ché c6 thé ché tao thanh két ciu
hoic dang mang d biét bat ky.

Sang ché con dé xuét quy trinh tach it nhit mot chét khi ra khoi hdn hop gdm
c4c chat khi, trong d6 quy trinh nay bao gdm budc tao ra mang polyme copolyimit
khdi thom co tinh chon loc cao chita ca nhom chirc hydroxyl va nhom chuc axit
cacboxylic; cho hdn hop gdm céc khi nay tiép xtic véi mot phia bén clia mang polyme
copolyimit Kkhéi thom c6 tinh chon loc cao chira ca nhém chire hydroxyl va nhém chuce
axit cacboxylic 8 khién cho it nhat mot chét khi thAm vao mang nay; va loai bd ché
phdm dang khi thdm chira mot phan cla it nhét mot chit khi ma thAm qua mang nay ra
khoi phia ddi dién cua mang polyme copolyimit khdi thom c6 tinh chon loc cao nay

chita ca nhom chirc hydroxyl va nhom chirc axit cacboxylic.
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MO té chi tiét sang ché

N6i chung, sang ché dé cap dén dang mdi cua polyme copolyimit khéi thom
chtta ¢4 nhém chic hydroxyl va nhém chic axit cacboxylic va mang polyme
copolyimit khéi thom c6 tinh chon lgc cao duge tao ra tir polyme copolyimit khéi
thom chtra ¢4 nhom chirc hydroxyl va nhdém chirc axit cacboxylic. Sdng ché con d cép
dén phuong phép san xuit mang polyme copolyimit khéi thom c6 tinh chon loc cao,
cling nhu viéc st dung mang polyme copolyimit khdi thom c6 tinh chon loc cao dé
tach khi, hoi nudc va chét long.

Chu trac chudi khdi polyme ctia copolyimit khéi thom chira ca nhém chirc
hydroxyl va nhém chtc axit cacboxylic khic véi céu tric cia copolyimit ngdu nhién
thom chira ¢4 nhom chirc hydroxyl va nhom chitrc axit cacboxylic nhu dugce boc 10 boi
Liu et al. (don yéu clu cép patent My sb 14/039,477). Cac dic tinh van chuyén khi cu
thé 1a tinh chon loc ctia copolyimit khdi thom chira ca nhém chtrc hydroxyl va nhém
chirc axit cacboxylic dugc cai thién mot cdch dang ké so v6i cac dac tinh cua
copolyimit ngdu nhién thom chtra cd nhém chirc hydroxyl va nhém chirc axit
cacboxylic nhu dugc boc 16 bai Liu et al. (don yéu cau cip patent My s6 14/039,477)
chit yéu 1a do su tao ra céu tric chudi polyme khdi. Copolyimit khdi thom chira ca
nhom chirc hydroxyl va nhém chire axit cacboxylic duoc boc 16 trong sang ché c6 su
dong g6i chudi polyme tét hon va tao ra nhiéu lién két hydro gitra nhém chirc hydroxyl
va nhém chuc axit cacboxylic hoic nhiu lién két hydro gifta nhém chirc axit
cacboxylic hon so v&i copolyimit ngiu nhién thom chtra cd nhém chirc hydroxyl va

nhom chtic axit cacboxylic.

Mang polyme copolyimit khéi thom dugc md ta trong séng ché co tinh chon loc
cao va tinh thim tt ddi v6i cac tng dung tach khi nhu tach CO»/CHa, Ho/CHy, va
He/CHs. Vi du, mang polyme copolyimit khdi thom dugc tao ra tir copolyimit khdi
thom chita poly[2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,3'-
dihydroxy-4,4'-diamino-biphenyl]-khbi-poly[axit 2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,5-diaminobenzoic] (dugc viét tit 1a poly(6FDA-HAB)-
khdi-poly(6FDA-DBA)) ¢6 tinh thdm CO; 1a 3,4 Barrer va tinh chon loc CO2/CHs cao
1a 59,0 dé tach CO»/CHs. Mang copolyimit khéi thom poly(6FDA-HAB)-khéi-
poly(6FDA-DBA) ¢6 tinh thdm Hy 14 20,5 Barrer va tinh chon loc Hy/CHj cao 1a 354,1

dé tach Ho/CHs. Mang copolyimit khéi thom poly(6FDA-HAB)-khéi-poly(6FDA-
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DBA) nay cling c6 tinh thAm He 1a 32,1 Barrer va tinh chon loc He/CH4 cao la 554,5
dé tach He/CHa.

Sang ché dé xuit copolyimit khéi thom chira ca nhém chirc hydroxyl va nhém
chuc axit cacboxylic va mang copolyimit khéi thom duoc tao ra tlir polyme nay.
Polyme copolyimit khdi thom dwoc md ta trong sang ché chira ci nhém chirc hydroxyl
va nhém chirc axit cacboxylic. Polyme copolyimit khdi thom chtra nhidu khéi Ia va
nhidu khéi Ib, trong d6 khdi Ia va khéi Ib dugc lién két cong hod tri v6i nhau, trong do
khéi Ia va khéi Ib ¢ cong thirc:

0 FsC_ CFs 0
b <00k
o HO

o) OR (Ia)

FsC_ CFs 0

o
m
o 0
COOH  (Ib)

trong d6 khdi Ia cdu thanh tir 1 dn 99% mol téng ctia khdi Ia va khdi Ib; trong d6 -R
duoc chon tir nhom bao gém —H, COCH3, va hdn hop cuia ching; n va m doc lap 1a )
nguyén nim trong khoang tir 10 dén 500. T5t hon 1, khdi Ia cdu thanh tir 50 dén 90%

mol tong ctia khéi Ia va khéi Ib.

Copolyimit khéi thom chira ¢4 nhém chic hydroxyl va nhém chic axit
cacboxylic dugc md ta trong sing ché 1a poly[2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,3'-dihydroxy-4,4'-diamino-biphenyl]-khdi-poly[axit 2,2’-
bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic] (duoc viét
tit 14 poly(6FDA-HAB)-khéi-poly(6FDA-DBA)).

Sang ché con dé xudt phuong phap san xuét polyme polyimit khdi thom chua
ca nhém chtre hydroxyl va nhém chire axit cacboxylic. Phuong phép nay bao gdm ba
budc: a) cho 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit (6FDA) phan
ung da trung ngung voéi axit 3,5-diaminobenzoic (DBA) trong dung moi phan cuc nhu
dung mdi dimetylaxetamit (DMAc) hodc (NMP) & nhiét do phong dé tao ra poly(axit
amic) duoc tao ra chu yéu tir 6FDA-DBA; b) thém monome 3,3-dihydroxy-4,4'-
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diamino-biphenyl (HAB) vao dung dich poly(axit amic) trén co sO 6FDA-DBA tiép
theo bd sung tung giot 6FDA monome vao dung dich dé tao ra dung dich poly(axit
amic) trén co s 6FDA-DBA- khéi-poly(axit amic) trén co s& 6FDA-HAB; c) imit hoa
hoa hoc dung dich chira poly(axit amic) dugc tao ra chu yéu tir 6FDA-DBA- khi-
poly(axit amic) dugc tao ra chi yéu tir 6FDA-HAB v6i su ¢6 mét cta chit khtr hydrat
anhydrit axetic va chit xuc tac imit hod pyridin dé tao ra poly(6FDA-DBA)- khbi-

poly(6FDA-HAB) khéi copolyimit.

Polyme polyimit Kkhéi thom chira ca nhom chic hydroxyl va nhom chic axit
cacboxylic dugc md ta trong sang ché ¢6 trong luong phén tir trung binh theo trong
lugng ndm trong khoang tir 10.000 dén 1.000.000 Dalton, tét hon 1a nam trong khoang
tr 70.000 dén 500.000 Dalton.

Mang polyme polyimit khdi thom dugc tao ra tir polyme polyimit khéi thom
chra ca nhom chite hydroxyl va nhém chire axit cacboxylic dugc mo ta trong sang ché
c6 thé duoc ché tao thanh dang hinh hoc thong thuong bat ky nhu tdm phang (hodc
cudn trong khong gian), dang bng hoic soi 16 rdng.

Sang ché d& xuét quy trinh tach it nhit mot khi ra khoi hdn hop cac khi bang
cach st dung mang polyme polyimit khdi thom duoc md ta trong sang ché, quy trinh
nay bao gbm cic budc: (a) tao ra mang polyme polyimit khédi thom dugc mo ta trong
sang ché ma thdm duoc dbi veéi it nhit mot khi; (b) cho hdn hop tiép xtc trén mot phia
bén ctia mang polyme polyimit khdi thom dugc md ta trong sdng ché dé khién cho it
nhit mot khi thAm qua mang; va (c) loai bd ché phdm khi thim chra mot phan cla it

nhét mot khi ma thAm qua mang nay ra khoi phia bén doi di¢n cia mang.

Mang polyme polyimit khdi thom duoc md ta trong sdng ché dic biét hitu ich
trong céac quy trinh tinh ché, tach hodc hap phu cac loai hat trong pha long hodc khi.
Ngoai quy trinh tach mot cdp khi, mang polyme polyimit khdi thom dugc md ta trong
sang ché c6 thé, vi du, dugc s dung dé khir mudi cua nu6e nhd thdm thau ngugc hodc
dé tach protein hodc cac hgp chéat khong dn dinh nhiét khac, vi du trong cac nganh
cong nghiép duoc phém va cong nghé sinh hoc. Mang polyme polyimit khéi thom
duoc md ta trong sang ché ciing ¢6 thé dugc st dung trong céc bé 1&n men va céc bé
phan tng sinh hoc dé van chuyén khi vao trong binh phén tng va van chuyén mdi

treong nuoi céy té bao ra khoi binh nay. Ngoai ra, mang polyme polyimit khéi thom
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dugc mo ta trong sang ché c6 thé dugc st dung dé loai bé vi sinh vat ra khoi dong khi
hodc nudc, qué trinh tinh loc nudc, tao ra etanol trong hé théng 1én men/bay hoi qua
mang lién tyc va trong viéc do tim hodc loai bo cac hop chit vi luong hodc cac mubi
kim loai trong dong khi hodc nude.

Mang polyme polyimit khdi thom dugc md ta trong sang ché 1a dic biét hiru ich
trong cac quy trinh tach khi trong céc nganh cong nghiép tinh loc khi, hoa déu, tinh
ché va nganh cong nghiép khi tu nhién. Céc vi du vé& quy trinh tach khi nhu vy bao
gdm quy trinh tach cac hop chét hitu co bay hoi (nhu toluen, xylen va axeton) ra khoi
khi quyén, chéng han nhu thu hdi nito hodc oxy va nito tir khong khi. Cac vi du khéc
vé phén tach nhu vy la dé tach He, CO; hodc HaS ra khoi khi tu nhién, H; ra khoi No,
CHs, va Ar trong dong khi lam sach amoniac, thu hdi Hy trong nha mdy tinh ché, tach
olefin/parafin ching han nhu tach propylen/propan, tach xylen, tach parafin iso/tiéu
chuén, tach khi tu nhién dang léng, thu hdi hydrocacbon Cat. Bét ky cip hodc nhom
khi nao da néu khac nhau vé kich c& phén tir, vi du nito va oxy, cacbon dioxit va
metan, hydro va metan hodc cacbon monoxit, heli va metan, cling déu co thé dugc tach
bing cach st dung mang polyme polyimit khdi thom dugec mo ta trong sdng ché. Co
thé loai bé nhidu hon hai khi ra khoi khi thtr ba. Vi dy, mot s thanh phan khi c6 thé
duoc loai bé mdt cach chon loc ra khoi khi tu nhién tho béng cach sir dung mang
polyme polyimit khéi thom dugc mo ta trong ban md td nay bao gdm cacbon dioxit,
oxy, nito, hoi nude, hydro sulfua, heli va cac khi pha lodng khac. Mot sb thanh phan
khi ma c6 thé dugc giit lai mot cach chon loc bao gém khi hydrocacbon. Khi céac thanh
phén thdm duoc 1a c4c thanh phén axit duoc chon tir nhéom bao gém cacbon dioxit,
hydro sulfua, va hdn hop ctia ching va dugc loai bd ra khoi hon hop hydrocacbon nhu
khi tu nhién, m6t modun hodc it nhét hai trong dich vu song song hodc mot day modun
¢ thé duge st dung dé loai bé céc thanh phﬁn axit. Vi du, khi mot médun dugc st
dung, ap sut cua khi nap c6 thé thay doi nim trong khoang tir 275kPa dén 2,6MPa (25
dén 4000psi). Ap suét chénh léch xuyén mang ¢6 thé thip nhu khoang 70kPa hodc cao
nhu 14,5MPa (khoang 10psi hodc cao nhu khoang 2100psi) phu thudc vao nhiéu yéu
t6 nhu mang cu thé duge st dung, tdc d6 chay cta dong vao va tinh s&n co cua thiét bi
nén dé nén dong thim néu mudn nén nhu vay. Ap suét chénh léch 16n hon khoang -
14,5MPa (2100psi) c6 thé lam rich mang. Ap suat chénh léch it nhit 1a 0,7MPa

(100psi) 12 dwoc uu tién do 4p suét chénh léch thép hon ¢6 thé cAn phai c6 nhidu
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mddun, nhiéu thoi gian va nén cac dong san phim trung gian. Nhi¢t d¢ van hanh cua
quy trinh ¢ thé thay d6i phu thudc vao nhiét do cua dong nap va phu thudc vao cac
diéu kién nhiét do moi truong. T6t hon 13, nhiét @6 van hanh c6 hiéu quéa cua mang cua
séng ché s& nim trong khoang tir -50° dén 150°C. Tét hon nita néu, nhiét do van hanh
¢6 hiéu qua ctia mang polyme polyimit khdi thom cua sang ché s& ndm trong khoang
i -20° dén 100°C va tbt nhét 1, nhiét do van hanh c6 higu qua ciia mang cta sang ché

s& ndm trong khoang tir 25° dén 100°C.

Mang polyme polyimit khdi thom duoc mo ta trong sang ché ciing dic biét hiru
ich trong cac quy trinh tich khi/hoi nudc trong cac nganh cdng nghiép hoa chét, hod
diu, duoc phim va céc nganh cong nghiép o lién quan dé loai bd hoi nuge hitu co ra
khoi dong khi, vi du trong qué trinh xir 1y téch khi d8 thu hdi cac hop chat hitu co bay
hoi dé dép tmg céc yéu cau vé khi sach hodc trong cac dong khi quy trinh trong nha
may san xuéit sao cho cac hop chét c6 gié tri (vi du, monome vinylclorua, propylen) ¢6
thé duge thu hdi. Céc vi du khac nita vé quy trinh tach khi/hoi nuéc ma trong dé mang
polyme polyimit khéi thom dugc md ta trong sing ché co thé duge sur dung la quy
trinh tach hoi hydrocacbon ra khoi hydro trong cac nha may tinh ché dau va khi, ddi
v6i diém swong hydrocacbon cta khi tu nhién (nghia 1a, dé lam giam diém suong cla
hydrocacbon xubng thap hon nhiét do duong dng xuit khiu thip nhit c6 thé co sao
cho céc hydrocacbon dang léng khong phén tich trong duong 6ng), dé didu khién sb
lrong metan trong khi d6t déi véi dong co khi va tua bin khi, va dé thu hdi nhién liéu.
Mang polyme polyimit khdi thom duge md ta trong sang ché c6 thé két hop cic loai
ma hép thu manh d6i voi cac khi nhit dinh (vi du coban porphyrin hodc phthaloxyanin
d6i v6i Oy hoiic bac (I) dbi voi etan) dé tao dicu kién thudn loi cho su di chuyén ctia
ching qua mang.

Mang polyme polyimit khdi thom duoc mo ta trong sdng ché cling c6 ung dung
trung gian dé co dic olefin trong dong parafin/olefin dbi voi cac tmg dung crachking
olefin. Vi du, mang polyme polyimit khéi thom duoc md ta trong sang ché c6 thé duogc
st dung dé tach propylen/propan dé lam gia ting ndng do ctia nhanh ra trong phan ng
khir hydro cé xuc tac dé tao ra propylen tir propan va isobutylen tir isobutan. Do do,
cic giai doan cua thiét bi tach propylen/propan ma cén phai c6 propylen dang polyme

c6 thé giam di. Ung dung khéc ddi v6i mang polyme polyimit khdi thom dugc mo ta
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trong sang ché 13 dé tach isoparafin va parafin tidu chuén trong qua trinh isome hoa
parafin nhe va MaxEne™, quy trinh tir UOP LLC, Des Plaines, IL, d¢ lam ting noéng
dd cua parafin tiéu chuin (n-parafin) trong nguyén liéu gbc cracking naphtha, ma sau
d6 c6 thé duge chuyén hod thanh etylen.

Mang polyme polyimit khdi thom duoc mo ta trong sang ché ciing ¢6 thé dugc
van hanh ¢ nhiét do cao dé tao ra ria diém suong du dé 1am sach khi ty nhién (vi du,
loai bd CO, ra khoi khi tw nhién). Mang polyme polyimit khdi thom duge md ta trong
sang ché ¢6 thé duoc str dung trong mang mot giai doan hodc nhu mang glal doan thu
nhat va/hodc giai doan thtr hai trong hé théng mang hai giai doan aé lam sach khi tu
nhién.

Mang polyme polyimit khdi thom dugc md ta trong sang ché ciing c6 thé duoc
st dung trong quy trinh tach hén hop dang 16ng nho bay hoi qua mang, chang han nhu
trong quy trinh loai b6 céc hop chét hitu co (vi du, rugu, phenol, hydrocacbon dugc
clo hoa, pyridin, xeton) ra khoi nudc ch'flng han nhu nhanh ra chira nu¢e hodc chét luu
quy trinh. Mang chon loc etanol s& duoc st dung dé lam ting ndng do etanol trong cic
dung dich etanol tuong dbi loang (5 dén 10% etanol) thu dugc bang cic quy trinh lén
men. Céc quy trinh tach pha 1éng khéc vi du bang cach st dung mang polyme polyimit
khdi thom duoc mo ta trong sang ché 14 qua trinh khir luu huynh sdu cua khi a6t va
nhién liéu diezen bang quy trinh mang bay hoi tuong tu v6i quy trinh dugc mo otar
trong patent My s6 US 7,048,846, dugc dua vao ban md ta nay béng cach vién dan.
Mang polyme polyimit khoi thom dugc mo ta trong sdng ché chon loc ddi véi céc
phén tr chira luu huynh s& dugc st dung dé loai bdé mdt cach chon loc cic phén tu
chira luu huynh ra khéi qua trinh cracking c6 xuc tac chét luu (FCC) va cac dong
naphtha hydrocacbon khac. Céc vi du vé pha chét long khéc bao gbm viéc tach mot
thanh phan hitu co ra khoi thanh phan hitu co khéc, vi du dé tach céc chit ddng phan
cia cac hop chit hitu co. Hon hop gdm céc hop chét hitu co c6 thé dugce tach bang
cach sir dung mang polyme polyimit khdi thom duoc md ta trong sang ché bao gom:
etylaxetat-etanol, dietylete-etanol, axit axetic-etanol, benzen-etanol, cloroform-etanol,
cloroform-metanol, axeton-isopropylete, ruou alylic-alylete, ruou alylic-xyclohexan,
butanol-butylaxetat, butanol-1-butylete, etanol-etylbutylete, propylaxetat-propanol,

isopropylete-isopropanol, metanol-etanol-isopropanol, va etylaxetat-etanol-axit axetic.

Vi du thue hién sang ché
-12-



33763

Céc vi du sau dugc dua ra dé minh hoa mdt hodc nhiéu phuong an dugc uu tién
cla sang ché, nhung khong phai la cac phuong an bi gi¢i han ciia n6. Céc stra doi co

thé duoc tao ra doi voi cdc vi du sau day nam trong pham vi bao ho cua sang che.

Vi du 1: Téng hgp copolyimit khéi thom poly[2,2’-bis-(3,4—dicacb0xyphenyl)
hexaflopropan dianhydrit-3,3'-dihydroxy—4,4'-diamino-biphenyl]-khéi-poly[axit 2,2°-
bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic] (dugc viét
tht 13 poly(6FDA-HAB)-khdi-poly(6FDA-DBA))

Copolyimit khéi poly(6FDA-HAB)-khoi-poly(6FDA-DBA) dugc tbng hop tur
phén (g da tring ngung ba budc. Binh thét c¢b ddy tron ba ¢d 1L duoc trang bi ctra
nap nito va dung cu khuéy co hoc dugce nap 4,56g (0,03mol) DBA va 25g DMAc. Khi
DBA tan hoan toan, thém 13,5g 6FDA (0,0303mol) vao dung dich DBA trong binh
thot ¢d. Sau do, thém 95g DMAc vao dung dich nay. Khudy co hoc hdn hop phan tng
trong 8 giv tai nhiét do moi truong dé thu duoc dung dich poly(axit amic) trén co sO
6FDA-DBA nhét. Tiép theo, thém 25,9g (0,12mol) HAB va 50g DMAc vao dung dich
poly(axit amic) trén co SO 6FDA-DBA. Thém tur tir 53,7g 6FDA (0,0303mol) vao
dung dich nay. Tiép theo, thém 380g DMAc vao dung dich nay. Khudy co hoc hdn
hop phan Gmg trong 16 gio nita & nhiét dd moi truong. Tiép theo, thém 70g dung mdi
DMAc, 32,1g (0,315mol) anhydrit axetic va 49,8g (0,63mol) pyridin vao hdn hop
phan Umg trong diéu kién khuy. Khuéy co hoc hdn hop phan ng nay trong 3 gio nira
& 95°C dé thu dugc copolyimit khéi poly(6FDA-HAB)-khdi-poly(6FDA-DBA). Thu
hdi san phim copolyimit khéi poly(6FDA-HAB)-khéi-poly(6FDA-DBA) bang cach
thém metanol va nuéc vao hdn hgp phan Gmg trong diéu kién khudy co hoc. Tiép theo,
rira k§ copolyimit khdi poly(6FDA-HAB)-khéi-poly(6FDA-DBA) thu dugc bang

metanol va lam kho trong 16 chéan khong & 120°C trong 48 gio.

Vi du so sanh I: Tbng hop copolyimit ngu nhién thom poly[axit 2,2’-bis-(3,4-
dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic-3,3'-dihydroxy-4,4'-
diamino-biphenyl] (duoc viét tit 1a poly(6(FDA-HAB-DBA))

Copolyimit ngdu nhién poly(6FDA-HAB-DBA) dugc tong hop tir phan tng da
trung ngung cua 2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit (6FDA) véi
hén hop gom axit 3,5-diaminobenzoic (DBA) va 3,3'-dihydroxy-4,4'-diamino-biphenyl
(HAB) trong dung méi phan cuc DMAc bang quy trinh hai buéc. Binh thot cb day
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tron ba ¢ 1L duoc trang bi ctra nap nito va dung cu khudy co hoc dugc nap 25,9¢
(0,12mol) HAB, 4,56g (0,03mol) DBA va 121,8g DMAc.Khi HAB va DBA tan hoan
toan, thém 66,6g 6FDA (0,15mol) vao dung dich HAB va DBA trong binh thot cb.
Tiép theo, thém 428g DMAc vao dung dich nay. Khudy co hoc hén hop phan Gng
trong 24 gio & nhiét do moi truong dé thu duoc dung dich poly(axit amic) ngau nhién
6FDA-HAB-DBA nhét. Tiép theo, thém 32,1¢g (0,315mol) anhydrit axetic va 49,82
(0,63mol) pyridin vao hon hop phan tng trong diéu kién khudy. Khudy co hoc hdn
hop phan tng trong 3 gio nira 6 95°C dé thu duoc copolyimit poly(6FDA-HAB-DBA)
ngu nhién. Thu hdi san phim copolyimit ngdu nhién poly(6FDA-HAB-DBA) dang
bot bang cach thém metanol vao hdn hop phan tng trong diéu kién khudy co hoc. Tiép
theo, rira k§ copolyimit ngau nhién poly(6FDA-HAB-DBA) thu dugc bing metanol va
Jam khd trong 10 chan khong ¢ 120°C trong 48 gio.

Vi du 2: Didu ché va 1am bay hoi copolyimit ngau nhién poly(6FDA-HAB-DBA) va
mang méng dic Copolyimit khoi poly(6FDA-HAB)-khdi-poly(6FDA-DBA) lan luot
tlr copolyimit ngdu nhién poly(6FDA-HAB-DBA) va copolyimit khéi poly(6FDA-
HAB)-khbi-poly(6FDA-DBA).

Hoa tan 5,0g copolyimit ngdu nhién poly(6FDA-HAB-DBA) duogc tobng hop
trong vi du so sanh 1 trong 20,0g dung mdi NMP. Khudy co hoc hdn hgp nay trong 2
oiy dé tao ra chat phu gia dic khuén dong nhat. Cho phép khir khi chét phu gia duc
khuén dong nhit thu duoc qua dém. Mang moéng dic copolyimit ngau nhién
poly(6FDA-HAB-DBA) duge diéu ché tir chét phu gia diic khudn khong chira bot trén
tdm thuy tinh sach bang cach st dung dao bac si voi khe ho 15-mil. Tiép theo, mang
cung voi tAm thuy tinh dugc dat vao trong 16 chén khong. Loai bo dung moi bang cach
tang tir tir chan khong va nhiét do cua 1o chan khong. Cudi clng, gia nhiét mang &
200°C trong chan khong trong 48 gio dé loai bd hoan toan cac dung mdi du va tao ra
mang mong dac copolyimit ngau nhién poly(6FDA-HAB-DBA) kho.

Mang moéng ddc copolyimit khoi poly(6FDA-HAB)-1<h6i-poly(6FDA-DBA)
duoc tao ra tir copolyimit khéi poly(6FDA-HAB)-khoi-poly(6FDA-DBA) duge tong
hop trong vi du 1 bing cach st dung quy trinh tuong tu nhu quy trinh d6i v6i mang

mong dac copolyimit ngau nhién poly(6FDA-HAB-DBA).

Mang mong dac copolyimit ngiu nhién poly(6FDA-HAB-DBA) va mang mong
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dic copolyimit khéi poly(6FDA-HAB)-khéi-poly(6FDA-DBA) duge thir nghiém d6i
v6i qua trinh tach CO2/CHa, H,/CHs, va He/CH4 ¢ 50°C trong ap suét khi nap don 1¢
Jam sach 791kPa (100psig). Cac két qua trong cac Bang 1,2 va 3 cho thdy ring mang
méng dac copolyimit khdi poly(6FDA-HAB)-khéi-poly(6FDA-DBA) ¢6 tinh thim
CO, 1a 3,4 Barrer va tinh chon loc CO2/CHas cao 14 59,0 dé tach CO»/CHa4 (Bang 1).
Mang moéng dac p01y(6FDA-HAB)—khéi-poly(6FDA-DBA)khéi copolyimit nay co
tinh thém Ha 13 20.5 Barrer v tinh chon loc Hy/CHy cao la 354,1 dé tach Ha/CH,
(Bang 2). Mang méng déc poly(6FDA-HAB)-khéi-poly(6FDA-DBA)khéi copolyimit
cling c6 tinh thAm He 1a 32,1 Barrer va tinh chon loc He/CHy4 cao 1a 554,5 dé tach
He/CHs (Bang 3). Mang méng day dic Copolyimit khéi poly(6FDA-HAB)-khoi-
poly(6FDA-DBA) cho thdy tinh chon loc CO2/CHy va Ho/CHa dugc cai thién dang ké
so v6i mang méng dac copolyimit ngay nhién poly(6FDA-HAB-DBA).
Béang 1

Két qua cua thtr nghiém thAm khi 1am sach ctia mang mong copolyimit ngau
nhién poly(6FDA-HAB-DBA) va mang mong dac copolyimit khéi poly(6FDA-HAB)-
khéi-poly(6FDA-DBA) dé tach CO2/CHa4*

Mang mong ddc Pco> (Barrer) OLCO2/CH4
Poly(6FDA-HAB-DBA) 5,13 49,3
Poly(6FDA-HAB)-khdi-poly(6FDA-DBA) 3,41 59,0

2 Peop va Poms duoce thir nghiém & 50°C va 690kPa (100psig); 1 Barrer = 10
0em3(STP).cm/cm?.sec.cmHg.
Béang 2
Két qua thr nghiém thdm khi 1am sach ciia mang méng dac copolyimit ngiu
nhién poly(6FDA-HAB-DBA) va mang moéng dac copolyimit khéi poly(6FDA-HAB)-
khéi-poly(6FDA-DBA) dé tach Ho/CHs*

Mang méng dac Pm (Barrer) | oun/cH4

Poly(6FDA-HAB-DBA) 22,9 220,1
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Poly(6FDA-HAB)-khbi-poly(6FDA-DBA) | 20,5 354,1

2 Py va Pems duge thir nghiém 6 50°C va 690kPa (100psig); 1 Barrer = 107

10¢m3(STP).cm/cm?.sec.cmHg.
Bang 3
Céac két qua thtr nghiém thAm khi 1am sach cia mang moéng dic copolyimit khéi

poly(6FDA-HAB)-khéi-poly(6FDA-DBA) dé tach He/CH4 ®

Mang méng dic Pue (Barrer) | OlHe/CH4

Poly(6FDA-HAB)-khdi-poly(6FDA-DBA) | 32,1 554,5

P va Pems dugc thir nghiém ¢ 50°C va 690kPa (100psig); 1 Barrer = 10
10em3(STP).cm/cm?.sec.cmHg.
Vi du 3: Didu ché mang soi rdng copolyimit khoi poly(6FDA-HAB)-khbi-poly(6FDA-
DBA)

Chat phu gia xe s¢i rdng chtra 28,2 copolyimit khéi poly(6FDA-HAB)-khoi-
poly(6FDA-DBA), 55g N-metyl-2-pyrolidon (NMP), 6,3g 1,3-dioxolan va 2,2g
isopropanol dugc tao ra. Chét phu gia xe sgi dugc ép dun & tdc d6 dong 3,0mL/phut
thong qua 6ng dinh hinh & nhiét do xe s¢i la 50°C. Chét luu trong 156 chira 25% trong
lugng 1a nudce trong NMP duge tiém vao 16 soi & tbc d6 dong 0,6mL/phut cung luc voi
viéc ép dun chét phu gia xe soi. Soi méi sinh ra duoc di qua khe hd khong khi ¢o chiéu
dai 7em tai nhiét do phong véi do 4m 32% va sau d6 nhung vao trong bé lam dong
nuée & 4°C va cudn & te do 23m/phut. Toi sgi nude chira nude trong bé nudc nong &
85°C trong 30 phut. Sau do, trao dbi soi nude 4m nudce da toi 1an luot véi metanol va
hexan trong ba 1An va mdi 14n trong 30 phut, sau d6 lam kho & 85°C trong 1o trong 1
gid dé tao ra mang soi rong copolyimit khéi poly(6FDA-HAB)-kh6i-poly(6FDA-
DBA) khé. Mang soi rdng copolyimit khoi poly(6FDA-HAB)-khéi-poly(6FDA-DBA)
kho nay con duogc phu tiép v6i 16p mong polyme silicon RTV luu hod nho nhiét bang
cach pht nhung sgi rdng trong dung dich RTV615A+B silicon 5% trong luong trong

hexan sau d6 luu hoa & 85°C trong 10 trong 1 gio.

Vi du 4: Panh gia hiéu qua tach CO»/CH4 cua mang soi rong copolyimit khéi
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poly(6FDA-HAB)-khdi-poly(6FDA-DBA)

Mang soi rong copolyimit khoi poly(6FDA-HAB)-khdi-poly(6FDA-DBA)
duoc didu ché trong Vi du 3 dugce thir nghiém d tach CO»/CHs & 50°C dudi ap suit
khi nap 5617kPa (800psig) voi 10% CO, va 90% CHy trong khi nap. Poly(6FDA-
HAB)-khéi-poly(6FDA-DBA) cho thiy hi¢u qua tich CO»/CHs cao v6i tinh thim CO»
14 48 GPU va tinh chon loc CO2/CHs cao 1a 38,8 dé tich CO2/CHa.

Vi du 5: Panh gid hiéu qua tich Ha/CHa ciia mang soi rdng copolyimit khoi
poly(6FDA-HAB)-khéi-poly(6FDA-DBA)

Mang soi rong copolyimit khoi poly(6FDA-HAB)-khdi-poly(6FDA-DBA)
duge didu ché trong Vi du 3 duoc thir nghiém dé tach Hy/CHy ¢ 50°C dudi dp sudt khi
nap 5617kPa (800psig) véi 10% H, va 90% CHg trong khi nap. Poly(6FDA-HAB)-
khéi-poly(6FDA-DBA) thé hién hiéu qua tach Hy/CHs cao véi tinh thAm Ha 1a 226
GPU va tinh chon loc Hy/CHy cao 13 265 dé tach Ho/CHa.

Céac phuong an cu thé

Trong khi phin mo t& sau dugc mo ta két hop v6i cdc phuong 4n cu thé, can
phai hiéu rdng phan mo ta nay duoc du dinh d& minh hoa sang ché va khong lam giGi
han pham vi bao ho cla sang ché va cac diém yéu ciu bao ho kem theo.

Phuong an thir nhét cua sang ché dé cap dén polyme copolyimit khéi thom chira
ca nhom chac hydroxyl va nhém chire axit cacboxylic trong do polyme copolyimit
Khéi thom chita nhidu khéi Ta va nhidu khéi Ib, khéi Ia va khéi Ib duoc lién két cong
ho tri v6i nhau, khdi Ia va khéi Ib c6 cong thire

o) FsC_ CFs 0
I U 04y
n.
0 O HO OR (Ia)
o) FsC_ CF3 0
resa e
m
o o
COOH (Ib)

trong do khéi Ia céu thanh khoang 1 dén 99% mol cua tong cia khdi Ia va khdi Ib;
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trong d6 -R dugc chon tir nhdm bao gém -H, COCHj3, va hdn hop cua chiing; va n va
m doc 1ap 1a s6 nguyén nam trong khodng tr 10 dén 500. Phuong 4n cla cua sang ché
12 mot, bét ky hodc tit ca cac phuong 4n néu trén trong doan nay dén phuong an thi
nhit trong doan nay trong d6 khéi Ia chtra khoang 50 dén 90% mol cta tdng cta khoi
la va khéi Ib. Phuong 4n ctia sang chélaf mot, bat ky hodc tit ca cac phuong 4n néu
trén trong doan nay dén phuong 4n thir nhit trong doan nay trong dé copolyimit khéi
thom 1a poly[2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,3'-dihydroxy-
4,4'-diamino-biphenyl]-khbi-poly[axit 2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan

dianhydrit-3,5-diaminobenzoic].

Phuong 4n tht hai cua sdng ché d& cap dén phuong phép san xudt polyme
polyimit khdi thom chtra ca nhém chtc hydroxyl va nhém chire axit cacboxylic, trong
d6 phuong phap nay bao gbm cic bude (a) cho 2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit phan g da trung ngung véi axit 3,5-diaminobenzoic trong
dung mdi phén cuc tai nhiét dd phong dé tao ra poly(axit amic) trén co s& axit 2,2°-bis-
(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic; (b) thém
monome 3,3'-dihydroxy-4,4'-diamino-biphenyl vao poly(axit amic) trén co s& axit
2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic sau dé
thém ting giot monome 2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit vao
dung dich nay dé tao ra dung dich poly(axit amic) trén co s& axit 2,2’-bis-(3,4-
dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic-khdi- poly(axit amic)
trén co s¢ 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,3'-dihydroxy-
4,4'-diamino-biphenyl; va (c) tién hanh imit hoa ho4 hoc dung dich chira poly(axit
amic) trén co s¢ axit 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-
diaminobenzoic-khdi-poly(axit amic) trén cd  2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,3'-dihydroxy-4,4'-diamino-biphenyl v&i sy ¢6 mét ctia chit
khir hydrat anhydrit axetic va chit xuc tic imit hod pyridin dé tao ra copolyimit khoi
poly(axit 2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-
diaminobenzoic)-khdi-poly(2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-
3,3'-dihydroxy-4,4'-diamino-biphenyl).

Phuong an cua sang ché 1a mot, bit ky hodc tit ca cac phuong 4n néu trén trong
doan nay dén phuong 4n thir hai trong doan nay trong d6 dung méi phan cuc 1a dung
moi dimetylaxetamit hodc dung moi N-metyl-2-pyrolidon. Phuong 4n cta sdng ché 1a
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mdt, bt ky hoic tit ca cic phuong an néu trén trong doan nay dén phuong 4n tht hai

trong doan nay trong d6 polyme polyimit khdi thom dugc ché tao thanh két cAu mang.

Phuong an thr ba ctia sang ché @& cap dén quy trinh tach it nhit mot khi hodc
chét 16ng ra khoi hdn hop céc chit khi hodc chaét 1ong trong d6 quy trinh nay bao gdm
budce tao ra mang chita polyme copolyimit khéi thom cua sang ché, khién cho it nhét
mot khi hodc chit 16ng thim qua mang; va loai bo ché pham khi hoic chit 16ng thAm
chira mot phan cta it nhit mot khi hogc chét 16ng da thdm qua mang ra khéi phia d6i
dién cia mang nay. Phuong 4n cua sing ché 1a mot, bt ky hodc tit ca cac phuong an
néu trén trong doan nay dén phuong 4n thtr ba trong doan nay trong d6 hdn hop gdm
céc khi 1a hdn hop gém céc hop chét hitu co bay hoi va khong khi. Phuong 4n clia né
cta sang ché 1a mot, bat ky hodc tit ca cac phuong 4n néu trén trong doan ndy dén
phuong 4n tht hai trong doan nay trong d6 hon hop khi nay chia heli, cacbon dioxit
hodc hydro sulfua trong khi ty nhién. Phuong 4n clia séng ché 1a mot, bat ky hodc tét
¢4 cac phuong 4n néu trén trong doan nay dén phuong an thir ba trong doan nay trong
d6 hdn hop khi chita hdn hop gdm hydro, nito, metan va agon trong dong khi 1am sach
amoniac. Phuong 4n ctia sang ché 1a mot, bt ky hodc tit ca cac phwong 4n néu trén
trong doan ndy dén phuong 4n thir ba trong doan nay trong d6 hdn hop gdm céc khi
duoc chon tir nhém bao gém nito va oxy, cacbon dioxit va metan, hydro va metan
hodc cacbon monoxit, heli va metan. Phuong én cta séng ché 1a mét, bét ky hodc tat ca
cac phuong 4n néu trén trong doan nay dén phuong 4n thit ba trong doan nay trong dé
hén hop gdém céc khi hodc chat 1ong 1a hdn hop gdm olefin va parafin. Phuong 4n ciia
sang ché 1a mot, bat ky hodc tit ca cac phuong 4n néu trén trong doan nay dén phuong
an th ba trong doan nay trong d6 mang dugc van hanh ¢ nhiét do nim trong khoang
tir -50° dén 150°C. Phuong 4n ctia sang ché 1a mot, bat ky hodc tit ca cac phuong an
néu trén trong doan nay dén phuong an thir ba trong doan nay trong d6 khi hodc chét
long chira hdn hop gdém cac hop chat hitu co dwoc chon tir nhém bao gdm hdn hop
géln etylaxetat-etanol, dietylete-etanol, axit axetic-etanol, benzen-etanol, cloroform-
etanol, cloroform-metanol, axeton-isopropylete, rugu alylic-alylete, ruou alylic-
xyclohexan, butanol-butylaxetat, butanol-1-butylete, etanol-etylbutylete, propylaxetat-
propanol, isopropylete-isopropanol, metanol-etanol-isopropanol, va etylaxetat-etanol-
axit axetic. Phuong an ciia sang ché 1a mot, bit ky hodc tit ca cdc phuong an néu trén

trong doan ndy dén phwong 4n thi ba trong doan nay trong d6 hdn hop gém céc hop
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chét hitu co trong nuéc. Phuong 4n cla sang ché 1a mot, bat ky hodc tit ca cdc phuong
4n néu trén trong doan nay dén phuong 4n thtt ba trong doan nay trong dé hdn hop
gbm céc phan tir chira luu huynh trong dong hydrocacbon. Phuong 4n clia sing ché 1a
mdt, bat ky hodc tit ca cac phurong 4n néu trén trong doan nay dén phuong an thtt ba
trong doan nay trong d6 hon hop nay chira chét 1ong trong khi tw nhién. Phuong 4n cta
sang ché 1a mot, bit ky hodc tit ca cac phuong 4n néu trén trong doan nay dén phuong
4n thir ba trong doan nay trong d6 hdn hop nay chira cacbon dioxit, oxygen, nito, hoi

nudce, hydro sulfua, heli va céc khi pha lodng khéc trong khi tu nhién.

Khong can phai md ta chi tiét hon nita, tin rang khi doc phin md ta trén day
chuyén gia trong linh vuc nay c6 thé sir dung sang ché dén pham vi ddy du ctia n6 va
dé dang x4c dinh duogc céc dic diém thiét yéu cua sang ché, ma khong chéch khoi y
tudng va pham vi bdo hd cua no, dé tao ra cac thay dbi va stra dbi khac nhau cua sang
ché va 1am thich Gng né véi cac cach sir dung va cac diéu kién khic nhau. Do d6, cic
phuong 4n riéng duoc uu tién trén day cén phai duge hiéu 1 chi don thudn minh hoa
sang ché va khong gioi han pham vi bao hd cia sang ché theo cach bit ky va ma duge
du dinh dé bao gdm cac stra dbi khac nhau va cac cach bb tri twong duong c6 trong

pham vi bdo hd cua cac diém yéu cau bao hd kem theo.

Trong phén mo ta trén day, tht ca nhiét do dugc dua ra theo °C va tit ca céc

phan va ty 18 phén trim 13 theo trong luong, trir khi ¢6 quy dinh khAc.
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YEU CAU BAO HQ
LPhnmgmﬁpdﬁudépdwmumwmmkh&ﬂwmcmmcémmmcmmhwmmwvé
nhém chirc axit cacboxylic, phuong phép nay bao gbm céc budc:

(a)  cho 2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit phan (mg
da trung ngung voi axit 3,5-diaminobenzoic trong dung mdi phan cuc tai nhiét do
phong dé tao ra poly(axit amic) trén co s¢ axit 2,2°-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,5-diaminobenzoic;

(b)  thém monome 3,3'-dihydroxy-4,4'-diamino-biphenyl vao poly(axit amic)
trén co s& axit 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-
diaminobenzoic sau d6 thém tung giot monome 2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit vao dung dich nay dé tao ra dung dich poly(axit amic) trén
co sO axit 2,2°-bis-(3,4-dicacboxyphenyl)  hexaflopropan  dianhydrit-3,5-
diaminobenzoic-khdi- poly(axit amic) trén co s& 2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,3'-dihydroxy-4,4'-diamino-biphenyl);

(c)  tién hanh imit hoa hoa hoc dung dich chira poly(axit amic) trén co s&
axit 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic-
khéi-poly(axit amic) trén co s& 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan
dianhydrit-3,3'-dihydroxy-4,4'-diamino-biphenyl véi sw c¢6 mat ctia chat khtr hydrat
anhydrit axetic va chit xuc tac imit hod pyridin dé tao ra copolyimit khéi poly(axit
2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-3,5-diaminobenzoic)-khoi-
poly(2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit—3,3'—dihydroxy-4,4'-
diamino-biphenyl),

trong do copolyimit khéi poly(axit  2,2’-bis-(3,4-dicacboxyphenyl)
hexaflopropan dianhydrit-3,5-diaminobenzoic)-khdi-poly(2,2’-bis-(3,4-
dicacboxyphenyl) hexaflopropan dianhydrit-3,3'-dihydroxy-4,4'-diamino-biphenyl)
chira nhiéu khéi Ia va nhiéu khdi Ib, khéi Ia va khéi Ib dwoc lién két cong hod tri v6i
nhau, khéi Ia va khéi Ib c6 cong thirc:

FsC_ CF3

KO -

OR (Ta)
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ot

COOH  (Ib)

trong do khéi Ia chira khoang 1 dén 99% mol cua tong clia khéi Ta va khéi Ib; trong do
-R duoc chon tir nhém bao gém -H, COCHs, va hdn hop cta ching; van vam doc lap
la s6 nguyén nam trong khoang tir 10 dén 500,

trong d6 copolyimit khéi poly(axit 2,2°-bis-(3,4-dicacboxyphenyl) hexaflopropan
dianhydrit—3,5-diaminobenzoic)-khéi-poly(2,2’-bis-(3,4-dicacboxypheny1)
hexaflopropan dianhydrit-3,3'-dihydroxy-4,4’-diamino-biphenyl) dugc ché tao thanh
két cAu mang.

2. Quy trinh tach it nhAt mot chét khi hodc cac chét 1ong ra khoi hdn hop cac chét khi
hodc chéit long, trong d6 quy trinh nay bao gdm buéc tao ra mang chia polyme
copolyimit khéi poly(axit 2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan dianhydrit-
3,5-diaminobenzoic) khéi-  poly(2,2’-bis-(3,4-dicacboxyphenyl) hexaflopropan
dianhydrit-3,3'-dihydroxy-4,4'-diamino-biphenyl) theo diém 1, khién cho it nhat mot
chét khi hodc chat 16ng thdm qua mang nay; va loai bo ché phim khi hogc long thim
qua chira mot ph?m clia it nhat mot chét khi hoic chét l6ng ma thidm qua mang nay, ra
khoi phia d6i dién clia mang nay.

3. Quy trinh theo diém 2, trong d6 hon hop khi nay 1a hdn hop cta cac hop chét hitu co
bay hoi va khong khi.

4. Quy trinh theo diém 2, trong d6 hdn hop khi nay la hdn hop gdm heli, cacbon dioxit
hozc hydro sulfua trong khi tu nhién.

5. Quy trinh theo diém 2, trong d6 hdn hop khi nay 1a hdn hop gébm hydro, nito, metan
va agon trong dong khi lam sach amoniac.

6. Quy trinh theo diém 2, trong d6 hon hop khi ndy duge chon tir nhom bao gdm nito
va oxi, cacbon dioxit va metan, hydro va metan ho#c cacbon monoxit, heli va metan.
TQw&MﬂMm%mLumgﬁh&Mmm&mhémﬁw@nwmh&hwmh
olefin va parafin.

8. Quy trinh theo diém 2, trong d6 mang nay hoat dong tai nhiét do tir khoang -50°C
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dén khoang 150°C.

9. Quy trinh theo diém 2, trong do chit khi hodc chét 16ng nay chira hdn hop gdm céc
hop chat hitu co duge chon tir nhom bao gdm hdn hop clia etylaxetat-etanol, dietylete-
etanol, axit axetic-etanol, benzen-etanol, cloroform-etanol, cloroform-metanol, axeton-
isopropylete, rugu alylic-alylete, rugu alylic-xyclohexan, butanol-butylaxetat, butanol-
1-butylete, ~etanol-etylbutylete, propylaxetat-propanol, isopropylete-isopropanol,

metanol-etanol-isopropanol, va etylaxetat-etanol-axit axetic.
10. Quy trinh theo diém 2, trong d6 hdn hop nay chira cdc hop chét hitu co trong nudc.

11. Quy trinh theo diém 2, trong d6 hdn hgp nay chtra cac phén tir chtra luu huynh

trong cac dong hydrocacbon.
12. Quy trinh theo diém 2, trong d6 hdn hgp nay chira céc chét 1ong trong khi tu nhién.

13. Quy trinh theo diém 2, trong d6 hdn hop nay bao gdm cacbon dioxit, oxy, nito, hoi

nude, hydro sulfua, heli va cac khi pha loang khac trong khi ty nhién.
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