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(54) PHUONG PHAP LOAI BO SOX RA KHOI KHI BANG CACH SU DUNG DUNG
DICH HON HOP ETYLEN GLYCOL

(57) Sang ché dé cap dén phuong phap loai bo SOy bang cach str dung dung dich hdn hop
etylen glycol. Dung dich hdn hgp etylen glycol duoc tao thanh bang cach tron etylen
glycol va/hodc polyetylen glycol vé1 mdt axit hitu co khong chira nguyén tir nito trong
phan tr va/hoic mot mudi cua axit hitu co khéng chira nguyén tir nito trong phan tir, va
dung dich hon hop etylen glycol vira tao thanh dugc phan g voi khi chira SO, dé hap thu
SO trong khi, trong d6 x=2 va/hodc 3. Dung dich hén hop etylen glycol chira SO, da hap
thu dugc tai sinh bang cach sir dung mot hodic nhiéu cac phuong phép gia nhiét, phuong
phap huat chan khong, phuong phap tach khi, phuong phap si€u am, phuong phap vi song,
va phuong phap buc xa, san pham 14 lvu huynh dioxit va luu huynh trioxit duoc giai phong
va dung dich hon hop etylen glycol di tai sinh s& duoc tai sur dung. Phuong phap nay c6
thé 4p dung vao khir Iuvu huynh trong khi thai, khi dét, khi 1o than cdc, khi thai tong hop tai
nha may nhudm, khi xtr Iy nudc thai trong nha may soi héa hoc va khi nguyén li€u tho
cong nghi¢p khac hodc cac loai khi thai chira SO,.
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Linh vue k§ thuit dwoc dé cap

Sang ché d& cap dén phuong phap lam sach khoi, khi thai va/hoic khi nguyén liéu
thd cdng nghiép, dac bi€t 1a phuong phéap loai bé SO, (x=2 va/hodc 3) tir khoi, khi thai
khéc va/hodc khi nguyén liu thé cong nghi€p SO,.

Tinh trang k¥ thuit ciia sang ché

Su tiéu thu va thai khéi, khi nguyén li¢u thé cdng nghi€p va cac loai khi thai khac
chira luu huynh dang ngay cang gia ting do sy phat trién nhanh chéng ctia cong nghiép.
Viéc xa khi thai chtra luu huynh gy nén viéc 6 nhiém méi trudng nghiém trong, nhu sy
hinh thanh mua axit, &n mon axit xay dung, cac bénh duong ho hép va cdc bénh vé da,...
ma c¢6 hai truc tiép dén strc khoe con nguodi. Qua nhiéu nim, nghién ctru khoa hoc va
cdng nghé & cac nude khac nhau da nghién ctru sau vé qua trinh khir lvu huynh cia khoi,
khi nguyén liéu tho cong nghiép va cac khi thai khac chira luu huynh va lwu trit rit nhidu
dit liéu nghién ctru. Viéc khir lvu huynh trong khéi, khi nguyén li€u thé cong nghiép va
cac khi thai khac chira Iuu huynh ngdy cang nhan dwoc nhidu sy quan tim va ning cao
nhén thirc vé méi truong. Tuy nhién, tinh dén thoi diém hién tai, vAn khong c6 tién bo
dang ké nao trong k¥ thuét khir Iuru huynh trong khéi, khi nguyén liéu thd coéng nghiép
va céc khi thai khic chira luu huynh. Viéc khir lvu huynh trong khoéi, khi nguyén li¢u tho

cdng nghiép va céac khi thai khic chira lvu huynh van 1 mét thach thirc.

Céc qua trinh khir Ivu huynh trong khdi, khi nguyén li€u thé cong nghi€p va céc
loai khi thai khac chira luu huynh cht yéu bao gdm hai loai khtr lvu huynh wét va khir
lwu huynh khé. Khir luu huynh w6t bao gdbm phuong phéap loc 4m, phwong phap st
dung d4 v6i va nude voi, phuong phap sir dung kim loai kiém, phuong phap kiém héa,
phwong phap amoniac va phwong phap khir gbc amin,... Khir luu huynh khé bao gdm
phuong phap oxit sit, phuong phéap oxit kém, phuwong phép oxit mangan, phurong phép
oxit coban, phuong phép oxit crom, phuong phép oxit molypden va phuong phép kich
hoat cacbon,... Phwong phép loc 4m, phwong phép st dung d4 vdi va nudc voi da dugce
sit dung chil yéu tai Trung Qudc. Phuong phép sir dung d4 voi va nuéc voi, phuong

phap st dung kim loai kiém, phuong phap kiém hoa, phuong phap amoniac va phuong
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phap khtr gbc amin dugc st dung réng rii & cac nudc phat trién. Phwong phap loc 4m
c6 nhitng bat loi nhu cin phai tidu thy mot lwong nudce 16n, nude da sir dung khong thé
tai ché, din dén viéc 6 nhidm thi cip do thai nuéc c6 chira luu huynh va anh hudng
x4u tir viéc khir lvu huynh. Phuong phép st dung da voi va nude voi tt hon viée sir
dung phuong phép loc 4m. Tuy nhién, phuong phap st dung d4 voi va nude voi cb
nhing bét 1oi 13 tao ra nhitng chét thai rin nhu canxi sulfat, canxi sulfit va canxi
cacbonat, tiéu thy mot luong 16n da voi va canxi oxit, thiét bi 16n, dau tu nhidu va thiét
bi ¢6 thé bi tic do két tua dugc tao ra trong qué trinh hép thu. Thém vao dd, canxi
hydroxit phan tng trudc véi cacbon dioxit trong sudt qua trinh hép thu do d4 voi va
canxi hydroxit it tan trong nudc va sau do6 1a phan ing véi luu huynh oxit, hi¢u qua
khir lvu huynh ctia phuong phap ding nudc voi khong duoc nhuw mong mudn. Thém
vao d6, phuong phap ding nude voi cé nhitng bit loi nhu xa nhidu nude thai va 6
nhiém tht cdp nghiém trong. Phuong phap sir dung kim loai kiém, phwong phap kiém
hoa, phwong phap amoniac va phuong phéap khir gbc amin dugc st dung chu yéu dé
khir lru huynh trong khi thai véi lugng lwu huynh dioxit twong dbi cao (cac khi tao ra
tir viéc 1am néng chay nhu thép néng chay va ddng néng chay, khi d6 lugng lvu huynh
dioxit c6 thé 1én t6i 8% hogc nhiéu hon) va luu huynh dioxit da loai bo lai dugc téi
sinh. Nhitng phwong phap nay khong phit hgp dé khir luu huynh trong khi thai thong
thuong do yéu cu k§ thudt twong dbi cao, ning luong tiéu thu twong ddi cao va yéu
cau cao ddi véi nguyén liéu cua thiét bi. Trong khi do, cac thiét bi bi #n mon mdt cach
v cung nghi€ém trong trong toan by qué trinh khir luu huynh trong khéi, khi nguyén

liéu tho cong nghiép va céc loai khi thai khac chira luu huynh.

Cho dén nay, nhiéu loai khi hiém khi dugc xtr Iy khir Ivu huynh trude khi thai vao
moi truong. Céc loai khi van c6 luong luu huynh twong dbi cao mic du da duge xir ly
kht lvu huynh. Cac phuong phap khir luvu huynh hién c6 nhu phuong phap HiPure,
phuong phap Benfield, phwong phap G-V, phuong phap A.D.A, phuong phép loc im,
phuong phap st dung da voi va nudc voi, phuong phap sir dung kim loai kiém,
phuong phap kiém hoéa, phuong phap amoniac, phuong phap khir gc amin, phuong
phap trich xut tannin va phuong phép sulfolan, ciing nhu phuong phap khir luu huynh
kho nhu phuong phéap oxit sit, phuong phap oxit kém, phuong phap oxit mangan,
phuong phép oxit coban, phuong phap oxit crom, phuong phédp molypden va phuong
phap kich hoat cacbon dugc sir dung chi yéu nhu phuong phéap khtt luu huynh dé loai
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bd hydro sulfua tir cac khi nguyén li€u thd cong nghi€p, nhung khdng thuong dugc st
dung dé loai bo hydro sulfua ra khoi khi tong hop. Cac 1y do chinh d& phuong phap
khir Iru huynh nay c6 hiéu qua thép 1a do chi phi van hanh cao, d4u tr 16n cho trang
thiét bi, thiét bi bi an mon nghiém trong, hidu qua khtr lvu huynh khong dugc nhu
mong mudn, téc d loai bé Iuvu huynh hiru co thip!™l. Phuong phép khir lvu huynh
bang metanol nhiét do thip M 13 phuong phép tu nhién hép thy vat 1y hydro sulfua,
cacbonyl sulfua, cacbon disulfit va cacbon dioxit va thudng dugc st dung cho viéc
khir cacbon va khir luu huynh ciia khi nguyén vat liéu trong kinh doanh héa chét quy
md 16n hién dai. Tuy nhién, do metanol c6 nhiét dd soi thap, khong én dinh va c6 4p
sudt hoi bdo hoa cao, n6 thudng phai phan tng trong 4p sut cao va nhiét do thip
(duéi -10°C) va din dén ning luong tiéu thu cao, metanol hao hut nghiém trong, qua
trinh téng hop tap, van hanh kéo dai va toan bd chi phi van hanh cao. Phuong phap
metanol nhiét d6 thuong® 1a phwong phap hip thu hydro sulfua, cacbonyl sulfua,
cacbon disulfit va cacbon dioxit trong khi ga biang cach trén 60% metanol va 40%
dietanolamin va sau do6 gidi phong hydro sulfua, cacbonyl sulfua, cacbon disulfit va
cacbon dioxit bang nhiét do va giam 4p suit. Tuy nhién, do metanol ¢ nhiét do sbi
thép, khong bn dinh va c6 ap suit hoi bdo hoa cao, khi dugc thoat ta chit mot lugng
16n metanol, din dén dung dich san phdm bién ddi va mit lvong 16n metanol. Thém
vao d6, su 6n dinh ciia dung dich thip vi nhitng 1y do sau dietanolamin d& bi oxy hoa
phén hiy sau khi tiép x@ic v6i 4nh sang ban ngdy va khong khi. Vi vy, dung dich tai
sinh c6 dugc sau khi hdn hop hydro sulfua, cacbonyl sulfua, cacbon disulfit va cacbon
dioxit dugc t4i sinh va giai phéng bing nhiét d6 va giam ap sult, sau d6 st dung
phwong phép Claus dé chuyén dbi khi thoat ra chtra luu huynh thanh luu huynh. Viéc
nay din dén tiéu thu ning lrong nhiéu, mit mot lwong 16n metanol va dietanolamin,
qué trinh téng hop tap, van hanh kéo dai va tong chi phi vin hanh cao. Cac phuong
phap duge mé ta & trén chi yéu dugc sir dung dé loai bo luu huynh hitu co nhu hydro
sulfua, cacbonyl sulfua va cacbon disulfit trong khi, nhung khong dugc dung dé loai
b6 SO, va/hodc SOj; trong khi.

S can bing ciia dung dich chét 1éng glyxerol (glyxerin) hép thu Ivu huynh dioxit
da duoc thuc hién® va n6 cho thiy ring dung dich chét 16ng c6 kha ning hip thu luu
huynh dioxit kém, do d6 khong thé sir dung tryc tiép nhu 13 tc nhéan cho viéc khir Iuu
huynh bang hip thu lwu huynh dioxit trong khi thai; glyxerol (glyxerin) dugc thém vao
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mot dung dich chita CI" hodc mdt dung dich c6 chira natri hydroxit nhu 1a mot chit 6n

dinh phén tich lugng lwu huynh dioxit trong Kkhil™10!

, nhung né khdng dugc st dung
nhu 13 mot chét khir luvu huynh dé loai bé luu huynh dioxit trong khi thai va sau khi
dung dich chira glyxerol d hdp thu lwu huynh dioxit, né ¢6 thé dugc tai sinh dé giai
phéng luu huynh dioxit, do d6, dung dich khong thé dugc sir dung nhu 12 mot dung
moi khir luu huynh trong khi thai; Mot dung dich urotropin chtra glyxerol (glyxerin)
cling dugc dua ra ¢é hép thu SO, trong khi thai"!. Tuy nhién, thuc té thuc nghiém cho
thdy urotropin c6 xu huéng bi oxy héa phan hity bdi oxy trong khi thai sau khi tac
dung véi no, din dén cac dung cu thi nghiém héa hoc khong bén. Thém vao do,
urotropin 13 san phim héa hoc va dugc phim dit va khong c6 sdn. Do d6, phuong
phap nay khong thé dugc 4p dung rong rdi do chi phi van hanh dét va phan tung khir
lwu huynh khong 6n dinh.

Dung dich dém cla axit axetic va amoniac chua Fe?* va Fe** U1 g3 duoc st
dung dé khir lvu huynh ctia khi than wét, ¢6 hiéu qua khir luu huynh tuong d6i cao va
sy in mon twong ddi thip. Tuy nhién, dung dich khong on dinh do hiéu Gng ion va
mudi. Trong phuong phép ding xtic tac 13 ion sit trong dung dich kiém khir cacbon,
khtt lvu huynh va khir xyanua ra khoéi khi, dung dich c6 chira cac ion sét dugc st dung
@3 hép thu lwu huynh trong khi. Phuong phap nay c6 kha ning loai bo nhiéu loai chét
chita Iwu huynh va c6 hiéu qua khir luu huynh t6t hon phuong phap khir luu huynh w6t
trong khi trude ddy cho nhiing khi c6 lugng luu huynh thip. Tuy nhién, ion sit khong
bén trong dung dich kiém va tao ra mét lugng 16n két tha cia sit (I) hydroxit va sit
(IIT) hydroxit. Déng thoi, mot lugng 16n két tha sit sulfat hodc sét sulfit s& dugc tao ra
khi dung dich kiém chta c4c ion sét tac dung véi khi ga chira sulfit. Do 6, lugng ion
sét trong dung dich s& giam mot cach nhanh chéng va hi€u qua khir luu huynh s& giam
dang k&. Thém vao d6, hién tuong tic nghén thap khir luu huynh s& xay ra. Do do,
phuong phap nay khong phu hop dé khir luru huynh trong khi ¢6 him lugng luu huynh
cao™®!. P& cai thién tinh trang nay, chi don nd luc thuc hién phuwong phép khtr luu
huynh bing "dung dich kiém chita ion sat" chira cac vi sinh vit ma trong 4p suit
thuong hodc 4p suét cao va dem lai hidu qua cao!’®. Thém vao d6, né hép thy hydro
sulfua bing etylen glycol, hoic etylen glycol este, hodc dung dich dietylen glycol
monometyl ete. Sau d6, khi luu huynh dioxit dugc thdi vao dung dich hitu co dé hip

thu hydro sulfua va hydro sulfua dugc tdc dung v6i luu huynh dioxit dé tao ra luu
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huynh dé cho phép cac dung dich hitu co tai sinh va tai st dung!""). Mac du phuong
phép tai sinh dung dich etylen glycol chira hydro sulfua bing luu huynh dioxit rit don
gian, luu huynh dioxit ¢6 han va khong c6 sén. Thém vao d6, né doi hoi thiét bi dic
biét va bién phap an toan trong qua trinh van chuyén. Do d6, phuwong phéap nay c6 han
ché 12 chi phi van hanh cao va bién phép an toan nghiém ngit. Phuong phép hip thu
hydro sulfua, Iuu huynh hitu co va nuéc trong khi ty nhién hoic cac loai khi khac bang
dung dich etylen glycol, hodc tron dung dich etylen glycol va alkanolamin, hoic trdn
dung dich etylen glycol, alkanolamin va natri cacbonat, hodc dung dich dietanol
dimetyl ete hoic dung dich diethanol dimetyl ete, hodc tron hdn hop dung dich
dietylamin, dietylen glycol, trietylen glycol if&‘l trietylen glycol metyl ete, hodc tron
dung dich amin va axetaldehyt, hodc tron hdn hop dung dich dietylen glycol
monometyl ete va sit (III) nitrilotriaxetat [20-28] Tuy nhién, nhitng qué trinh dugc mo ta
bén trén hién nay chi duoc st dung @& khir lvu huynh trong khi nguyén liéu thd cong
nghiép véi sb lugng 16n dé loai boé hydro sulfua, cacbonyl sulfua va cacbon sulfit,
nhung khong duoc sir dung dé khir lvu huynh trong khi thai va cac loai khi khac dé
loai bd SOy (bao gbém luu huynh dioxit va/hodc lwu huynh trioxit).

Sang ché trudc d6 cua chia don “Phwong phap loai bd SO, ra khéi khi bang
polyetylen glycol (Bing sang ché s6 ZL200910009058.1)” va “Phuong phép loai bd
SO, ra khéi khi thai bing etylen glycol (Bing sang ché sé ZL200710110446.X)” ¢6
hidu qua khir lvu huynh t6t trong qua trinh thir nghiém san xudt cong nghiép. Tuy
nhién, trong qué trinh tai sinh bing nhiét do, nhiét do sbi cla etylen glycol chi la
197°C, theo d6 s& mit mot lugng etylen glycol va trong khi d6, mdt lvgng nhdé dung
dich etylen glycol va polyetylen glycol s& bi hu héng, lam ting chi phi van hanh va
anh hudng dén hiéu qua khir luu huynh. Bing céc nghién ctru, didu nay cho thiy ring
Iwu huynh dioxit hodc Ivu huynh trioxit chii yéu tac dung véi cic nhém hydroxyl trong
phan tir etylen glycol hodc polyetylen glycol va ddng thoi 1am yéu sy lién két ete trong
polyetylen glycol khi tuong tac v6i etylen glycol hodc polyetylen glycol. Co ché twong

tac nhu sau:

Ly etylen glycol va dietylen glycol 1am vi dy, phén (g héa hoc nhu sau:
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CH,—OH CH,—OH--- O«
SOQ_ + iq . s | S
CH,—OH CHy—QH---07
CHy—CH CHy~OH---0 .
SO'_; + l“ _ . ] I /S.._... )
CH;—CH CH,—QH---0
CH,—CH,— OH /CH,—CHy—OH--0
SO, + O< _ 2 - gt ()\ \S
CH,—CH,—OH CH;—CH; —QH ---0/

/CH—CH,—OH o CHa—CHo—OH--- 0

SO3 + <
“CH,—CH, —OH NCH,—CH,—OH--- 0/

Céc lién két yéu sau day s& xay ra bén canh nhiing phéan (g chinh trén:

/CH,—CH,—OH HO—CH, —-CHZ\O

4 | S0,
CH,—CH,—OH ™ HO—CH, —CH;

SOZ +

/CH—CH,—OH HO—CH, --CHZ\ O

0 303
CH, —CH,--0H HO—CH, —CHj

SO3 +

Céac phan Gng phu sau day s& xay ra trong qua trinh tai sinh bang cach gia nhiét:

CH,— OH--- o\s CH,—0—S0.H
P - I

|
CH; —OH--- 0/ CH, —OH

este etylen glycol sulfinat

CH,—OH---0+ Cflz—O——SOsH

CH,_OH---0/ CH,_OH

este etylen glycol sulfonat

o Ca—CH— OH---O\S o CHa—CHa— 0—SOzH
“CH;_CH,_OH-..0/ “CH,—CH,— OH

este dietylen glycol sulfinat
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_/CHy,—CH,— OH---0 CH,—CHo— O—SOsH
o “s=0 o’ T2 3

NCH;—CH,_OH--.0/ NCH,_CH,_ OH

este dietylen glycol sulfonat

Tl nhitng két qua nghién ctru ctia chi don, c6 thé thy dwoc cac phan tng phy néu
trén c6 thé 1a phan ng khong dao nguge. Néi cach khac, khoéng c6 cach nao dé dao
nguoc cac phan tng phu. Tir d6 din dén este sulfinat va este sulfonat khong thé duoc
tai sinh dé giai phong luu huynh dioxit hoc Ivu huynh trioxit. Kha ning hip thu luu
huynh ctia dung dich s& giam khi lugng este sulfinat va este sulfonat trong dung dich

tdng. Dung dich gidm, hé bi ph4 hiy va s& khong hoat dong.
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Ban chit ky thuit ciia sang ché

Pé giai quyét nhitng thiéu s6t duge mo ta bén trén trong nhitng sang ché trudc day
cia “Phuong phap loai bé SO, ra khéi khi bing polyetylen glycol (Sang ché sb
71.200910009058.1)” va “Phuong phép loai bd SO, ra khéi khi thai bang etylen glycol
(Sang ché s6 Z1.200710110446.X)”, ning cao nhiét do sdi cua dung dich, gidm sy mét

‘méat cia dung moi trong khi tdng kha nang khir lvu huynh cua dung dich va tranh hodc
giam mot cach dang ké su tai sinh este sulfinat va este sulfonat, sang ché str dung mot
dung dich tdng hop chira etylen glycol va/hodc polyetylen glycol cung v&i mdt axit hitu
co khong chira nguyén tir nito trong phén tir va/hoic mubi cia axit hitu co khong chira
nguyén tlr nito trong phén tir dé hap thu SO, ra khéi khi, trong d6 axit hitu co va/hodc

mubi clia axit hitu co khong chira nguyén ti nito trong phan tir gdbm c6 axit hitu co don
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chirec, mudi cia axit hitu co don chitc, mét axit da chirc va mot mubi cua axit hitu co da
chirc khong chira nguyén tir nito trong phan tir. Trong dung dich hdn hop etylen glycol
chira etylen glycol va/hodc polyetylen glycol cung véi axit hitu co va/hodc mubi ciia axit
hitu co khong chita nguyén tr nito trong phén tir, etylen glycol va/hodc polyetylen
glycol s& tao thanh chét lién két &n dinh véi axit hitu co va/hoic mubi cua axit hitu co
khong chira nguyén tir nito trong phan tir thong qua lién két hydro va ciing tao thanh céc
este 6n dinh, do d6 dung dich hdn hop etylen glycol duge ting cudng 6n dinh dang ké,
dung dich hdn hop etylen glycol dugc cai thién dang ké trong {Iiéc chéng bi axit va bazo

1am héng va nhiét 6 soi ctia dung dich hdn hop etylen glycol ciing ting 1én rit nhidu.

Sau day etylen glycol va dietylen glycol cung v6i axit xitric va mudi ciia né s& duge
dwara lam vi du minh hoa cho co ché este hoa ctia dung dich hdn hop etylen glycol trong
sang ché, tuy nhién dung dich hdn hop etylen glycol theo sang ché khong bi giéi han chi
chira etylen glycol va/hodc dietylen cing véi axit xitric va mudi ctia né, né 12 mot dung
dich hén hop etylen glycol gbm c6 etylen glycol va/hoic polyetylen glycol cing mot

axit hitu co va/hodc mudi cia axit hitu co khong chira nguyén tir nito trong phén ti.

HOOC—CH, HOOC—CH, O
CH,-OH [
| + HO—C—COOH == HO—C—C—0—CH,  +H,0
CHyOH N |
HOOC—CH, HOOC—CH, CH,-OH
CHr-OH Q
cHom HOOC—CH, CHy—O0—C—CH,
H....
o] ° on HO—C—COOH =—= HO—C—COOH + 2H,0
CH-OH - ooc—cn, ?Hg——— 0—C—CH,
CH,-OH O

) (CH,)~OH HOOC—CH, HOOC—CH; (l)

|
o + HO—C—COOH ===  HO—C-—C—0—(CHp)_ +H;0
N (CHyp)y~OH

HOOC—CH, HOOC—CHa  pyo  cprpy

08 o

e N O e O—C—CH

(CHy),-OH HOOC—CH, (CHy),—0—C cl: )

20 + HO—(C—COOH —= HO—C—COOH +2H,0
(CH,),~OH , |

v HOOC—CH, ,(CHy)y—0—C—CH,

“cHy0H ©

Trong cong thirc dudi diy, M dai dién cho ion kim loai, nhu ion natri, ion kali, ion
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magi€, ion canxi va/hodc ion cia mot kim loai chuyén ti€p.

MOOC—CH, MOOC—CH, O
CH,~OH [ i
L on* HO—C—COOH ===  HO—C—C—O0—CH,  +H,0
z HOOC—CH, HOOC—CH, CH,~OH
MOOC—CH, MOOC—CH, O
CH,~OH
Loom HO—C—COOH ===  HO—C—C—0—CH,  4H,0
P2 MOOC—CH, MOOC—CH, CH»OH
CHy-OH O
HOOC—CH, CHy— O—C—CH,
CH,~OH
2] 7 ¢ HO—C—COOM == HO—C—COOM + 2H,0
Ho~OH
- HOOC—CH, CHy—0—C—CH
CH~OH 0
(CHy-OH MOOC—CH, MOOC—CH, O
o + HO—C—COOH ===  HO—C—C—0—(CHpy +H,0
“CH)rOH oo ¢y HOOC—CH >0
PRV 2 HO—(CHy)/”
(CHyy-oH MOOC—CH, MOOC—CH, Q
o + HO—C—COOH ===  HO—C—C—O0—(CHy)s +H,0
™ (CHy)-OH MOOC—CH S
) MOOC—CH; o oy
5 ,(CHy),-OH ﬁ)
(CHp,-0H HOOC—CH; \(CHz)z-—O"C‘-?Hz
20, 4+ HO—C—COOM =—= HO—(—COOM + 28,0
(CHy)»-OH . -
- HOOC—CH, ,(CHp)— O"‘"ﬁ"‘ CH;
O\ 0]
(CHz),—OH

Trong phwong phéap khir lvu huynh bang dung dich hdn hop etylen glycol theo sang

ché, ddu tién, mo6t dung dich hén hop etylen glycol dwoc ding dé& hip thu SO, (x=2

va/hodc 3) trong khong khi va sau d6 dung dich hdn hop etylen glycol da hép thu SO,

dwogc tai sinh bing mo6t hodc nhidu phuong phap gia nhiét, phwong phap hit chan

khong, phwong phéap tach khi, phuong phép siéu dm, phuong phap vi séng va phuong

phap birc xa va dung dich hdn hop etylen glycol dd dugc tai sinh s& dugc tai st dung.

Trong phwong phéap khir lru huynh bang dung dich hdn hop etylen glycol theo sang

ché, khong cd yéu cau dic bi€t nao doi véi doi véi ham lugng SO, trong khong khi chira

Iwu huynh truée khi khir lru huynh. Tuy nhién, dé dat duoc hiéu sudt khir lvu huynh t6t
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hon, ham lugng tdng cdng ctia SO, trong khi chira luu huynh nén it hon 99.9% (phin

tram khdi luong).

Trong phuong phép khir lvu huynh bang dung dich hdn hop etylen glycol theo sang
ché, khong c6 han ché nghiém ngit trong didu kién xir Iy. Tuy nhién, viéc hép thu dugc
thuc hién tdt nhét trong 4p suét binh thudng hodc cao va nhiét d§ trong khoang tir -20
dén 80°C. Tiép d6, dung dich khir gbc amin da hép thu SO, s& duoc tai sinh bing
phuong phép gia nhiét, phuong phép hat chan khong, phuong phap tach khi, phwong
phép siéu 4m, phuong phép vi séng va phuong phap birc xa. T6t hon, nhiét do cia

phan Umg trong khoang 0-300°C.

Dung dich hén hop etylen glycol 14 mot dung dich hén hop etylen glycol
chira etylen glycol va/hodc polyetylen glycol cung véi mot axit hitu co khong chira
nguyén ti nito trong phan ttr va/hodc mdt mudi ctia axit hitu co khong chira nguyén tir
nito trong phan tt, trong d6 tdng lwong etylen glycol va/hoic polyetylen glycol cung véi
axit hitu co khong chira nguyén t nito trong phan tir va/hoic mudi cua axit hitu co
khong chira nguyén tir nito trong phén tir nhiéu hon hoic bing 50% va luong nude nhé
hon 50%. |

Trong phuong phép khir lru huynh bang dung dich hdn hop etylen glycol theo sang
ché, khi dung dich hén hop etylen glycol v6i SO, bi hdp thu dugc ti sinh bang phuong
phéap gia nhiét, phuong phap hut chan khong, phuong phap tach khi, phuong phap siéu
am, phuong phép vi soéng, va phuong phap birc xa, san pham tao ra 1 luu huynh dioxit

va/hodc luu huynh trioxit.
Céc nguyén tic co ban cua sang ché nhu sau:

Sau ddy, etylen glycol cling véi axit xitric vi/hogic mudi cua axit xitric, cling nhu
dietylen glycol ciing axit xitric va/hodc mudi clia axit xitric s& dugc st dung @& lam vi
du dé minh hoa giai thich cho nguyén 1y loai bd SO, khéi khéng khi bang dung dich hén
hop etylen glycol, nhung dung dich hdn hop etylen glycol theo sang ché khong chi bi
gidi han trong dung dich chi chira etylen glycol ciing véi axit xitric va/hodc mudi cta
axit xitric, hodc diétylen glycol cling véi axit xitric vi/hodic mudi cia axit xitric va né

khong 1am gi6i han yéu cdu bao ho theo sang ché.
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Phan tng hip thu du6i ddy didn ra khi khi thai hodc cac khi ga khéac chira SO,
phan tng v6i dung dich hdn hop etylen glycol:

HOOC—CH, O

o HO—C—C—O0—CH,
HOOC—CH, O
00 1) . HOOC—CH, CH-OH--O_
HO—~C~—C—0—CH -
SO, + 2 o HOOC—CH, O  CHy-OH--0"
HOOC—CH, CH,-OH [ 20

HO—C—C—0—CH,
HOOC—CH,

HOOC_(I:HZ ?

HO—C—C—0—CH,
—CH,
HOOC—CH, O HOOC—CHj, CHr~OH--0_
SO; + 2 HO—C—C—0—CH, Sl 5=0
) , HOOC—CH, O CH~OH--O
HOOC—CH, CH-OH Il l
HO—C—C—0—CH,
HOOC—CH,
CH~OH (”) (i?
CHy;—O0—C—CH, /O--CHT—-CHQ—O—C—CI-Iz
SO, + HO—C—COOH =—= § HO—C—COOH
(I:Hz-—o—@-CHz O-wCHz——CHz—~()——ICI1——CH2
CHOH O
CH>-OH O

0

| I
CH,—O0—C—CH, 0~ CHz—CHy—0—C—CH,

SO; + HO—C—COOH === 0=S§
?HQMO—-C—-—CHQ,
CH,-OH O

\ HO-—Cl‘.— COOH
0--CHy—CHy— O—C—CH,

HOOC—CH, O

HOOC—%lZHZ Q
S0, + HO—(——C—0—(CHa),

0 _— HO—-(IZ-——-C——()—(Cf{z)Z\ "SOQ.
HOOC~—CH ,. :
2 HO—(CHy{ HOOC—CH; g o o

HOOC—CH,; O

SO; + HO—(I,“-—C"—O"“(CHz)Z\O —_— HO—CI:'—'—C“"O—(Cﬂz)Q,\ /503
HOOC—CH
2 HO—(CHpy HOOC—CH, HO__(CI%)Z/O

HOOC—CH, O

,(CH),-OH L(CH~OH

Y I '\ O\\ ”
(CHz)ZMO'“"C""- CH)_ \“ (CHZ) 2__O—(':—-C]:—]:2
SO, 4+ HO—C—COOH === IS0, HO—C—COOH
(CHy)y— 0—C—CHy ;::(CHZ)Z;— O—C—CH
°N o N 0
(CH,),~0H (CH,),~OH



,(CH;)—OH

0L I .
(CH,);—0—C—CH,
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HO—C—COOH ==== S04

, (CHp)-OH (4

N

Il

SOz + HO—C—COOH
,(CHy)y— 0—C—CH {,(CHy)y— O0—C—CH,
o)
0
N (CH,),-OH N (CHy)~0H
MOOC—CH; O
MOOCCLL HO—C—C—0—CH,
C—CH, O
2 HOOC—CHj, CHy-OH--O__
SO, + 2 HO—C——C—0—CH; Sl oS
HOOC—CH, O  CH;~OH--O
HOOC—CH, CH,-OH i I
HO—C~—C—0—CH,
MOOC—CH,
MOOC—CH, O
MOOC—CH, O HO—(—C—0=(H,
—CH,
I 0 MOOC—CH, CHr-OH--O_
»  HO—C——C—0—CH, —_
SOz + 2 g MOOC—CH, O CHp~OH--0"
MOOC—CH, CH-OH [ [
HO—C—C—0—CHj,
MOOC—CH,
MOOC—CH, O
HO—C—C—0—CH,
MOOC—=CH, & HOOC—CH; CH~OH--O__
S0; + 2 HO—C—C—0—CH; == =
| HOOC—CH, O CH,~OH--0
HOOC—CH, CH,-OH
HO—(—C—0—CH,
MOOC—CH,
MOOC—CH; O
HO—C—C—0—CH,
MOOC—CH, O MOOC—CH, CHy-OH--0O_
SO; + 2 HO—C——C—0—CHj; = =
[ ‘ MOOC—CH, O CHp~OH--O
MOOC—CH, CH,-OH I
HO-—-?-—-—C—O—CHZ
MOOC—CH,
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(HrOH O i
CH,—O0—C—CH, 0-- HO—CH,-CH,-0—C—CH,

S0, + HO—C—COOM === § HO—C—COOM

CHz—O—C—CH O-- HO~CHz-CH;-0—C—CH,
CH~OH O 0
(I:H2~()H o 0

CHy;—O0—C—CH, O-- HO—CH,~CH,- O—C—CH,

SO; + HO—C—COOM === 0=S$ HO—C—COOM
?Hz-—o——C—CHg 0~ HO~CHz-CHy-0—(—CH,
CH~OH O
MOOC—-w(l,Hg . MOOC—-?Hz 0

SO, + HO-—C-———-C—O"'(LHZ)Z\O - HO—C—C—O—(Cﬂz)z\ "502
HOOC—CH, -y / I O

HO—(CH,), HOOC—CH, HO'—"(CHZ)Z/
MOOC—CH; (ﬁ ‘ MOOC—CH, ﬁ

50, + HO_(I""C"“O‘“(C*'I2)2\() == HO—C—C—0—(CHp, 502

MOOC—CH, RPN _ 0
HO—(CH,); MOOC—CH o opp )
MOOC—CH, O | MOOC—CH, O

SO; + HO““‘,*““‘“C““O“(CHE)Z\O == HO—C—C—0—(CHy_ 03

HOOC—CH, PNy . . 0
HO—(CH,)7 HOOC—CH  yo oy
MOOC—CH, O MOOC—CH, O

SO; + HO-—-C———C—O—'(CHz)-z\O —_— HO_?_C_O_(CHZ)Z\ ,’SO?’

MOOC—CH, PNy | . o

HO—(CH,), MOOC—CH, HO— (CHZ)Z/

L(CHp-OH L(CH,-OH

. I o I
(CHy)y—O—C—CH, \ (CHp)p—O0—C—CH,

SO, 4 HO—C—COOM=== )50, HO—C—COOM

(CHy)y— O—C—CHj, ! (CHy)y— O—C—CH,

% i % I

O 0 O 0O
(CHp)>-OH (CHp),-CH
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(‘}/(CH2)2"OH (l’l) O/(CHQ)I—OH (l-!)
N(CHy)—0—C—CH, \ (CHy);—0—C—CH,

SO; 4+ HO—C-—COOM=== 150; HO—C—COOM
(CHy)y—0—C—CH, { (CHy)y— O—C—CH,
9] il d/ T
NCHy)~0H © N (CHp-0H

- Dung dich hdn hop etylen glycol hép thy Ivu huynh dioxit va luu huynh trioxit tao
thanh dung dich ndng d cao, chay ra tir ddy cua thap khir luvu huynh va chay vao
buéng tai sinh dé duoc tao ra bing mot hodc nhidu phuong phép gia nhiét, phuong
phéap hut chin khéng, phuong phap tich khi, phuong phap siéu 4m, phuong phap vi
séng, va phuong phép biic xa, sin phdm tao ra 13 Ivu huynh dioxit va/hodc luu huynh
trioxit v6i ndng do cao. C4c phan Ung sau day s& dugc thyuc hién trong bd tai sinh cho

dung dich ndng do cao.
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HOOC—CH, O
HO—C—C—0—CH, HOOC—CH, O
HOOC—CH, CHrOHOsg s HO—(—C—O—CH, +50, ]
HOOC—CH, O CHy-OH--O HOOC—CH, CH,-OH
HO—C——C—0—CH,
HOOC—CH;
HOOC—CH, O
HO—(—C—0-(H, HOOC—CH, O
HOOC—CH, CHZ—OH——O>S=O‘~___:2 HO— é_g_O_CHZ . 8031
HOOC—CH, @ (HyOH—O HOOC—CH, CH,-OH
HO—C——C—0—CH,
HOOC—CH, . CHOH ©
O--HO—CH,~CH,— o—y:——cx-_l2 éHz—O——g—(lin
5. HO—C—COOH === HO—(—COOH 50,
O--HO-CHy~ CHy- 0—C—CH CHy—0—C—CHy
0 CH~OH O
0 CH7OH Q
/O--HO—-CHT—CHZ—-O-—-C——CHZ CH— O—C—(‘?Hz
0=8_ HO—C—COOH === HO—C—COOH + 505
0=~ HO~CHy~CHy-0—C—CH, CHy~0—C—CH,
0 CH,-OH O
HOOC—CH, O
HO—CI‘.-——-C--O—(CHZ)Z\ 502 L HOOC—CH, O
HOOC—CHy o= HO-—C——-C—-—O-—(CHZ)Q\O + SOZT
HOOC—CHy o o
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HO—C~—C—0—(CHa)z, SO03
0

HOOC—CH: o (cHy)y”

o I
y (CHz)z_'"O"”C—(I:Hz
}soz HO—C—COOH

( 5{, (CHp)y— ()—(ﬁ——CHZ
™ (CH,),~OH
,(CH2)-OH

BN I
‘\‘ (Cflz)z—O_C—CHg
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HOOC—CH,
HO—(—C—0—(Clan,  + so_;T

. 0
HOOC—CHy oy o/

P oy
TaRgTsm————

o T

\(CH,_)z—()——C»-%‘HQ,
HO—C—COOH 4 SOZT

,(CH2)— O“ﬁ"'CHz

“CHy)-0H ©

,(CH)-OH

O Il
(CH,);—0—C—CH;

504 HO—C—COOH === HO—C—COOH. 4 $05 |
{ (CHy)y— 0—C—CH, (CHy),— O—C—CHy
/ I 0 R
~(CHyy-oH © ™ (CHy)~OH
MOOC—CH, O
HO—C—C—O0—CH,
0—C——C—0—CH, MOOC—GH; 9
HOOC—CH “Hp-OH--0
HOOC—CH, 0 CHy-OH--O HOOC—CH, CHy-OH
HO—C——C—0—CH,
MOOC—CH,
MOOC—CH, O
HO—C—C—0—CHy MOOC—CH, 0
MOOC—CH, CHE—OH--0> HO—— b O—CH, 4 OzT
MOOC—CH, @ CHy-OH--0 MOOC—CH, CHy-OH
HO—C—C—0~CH,
MOOC—CH,
MOOC—CH, O
C—CH. CHy-OH--0
HOO 2 2 <> —o===2 HO—C—C-O0-CH, SOaf
HOOC—CH, @ CHyOH-O HOOC—CH, CHz-OH
HO—(~—C—0—CHy
MOOC—CH,
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MOOC—CH; O
MOOC—CH, CHy-OH--0
2 2 :‘,S:O—A 2 HO""C‘""’C"'O"‘?HZ + 3031
MOOC—CH, @ (Hy-OH--0 MOOC—CH, CHy-OH
HO—C—C—0—CH,
MOOC—CH,
0 CHy-OH Q
il L
/o-- HO~CH,—CH;~0—C—CH, CH;—O0—C—CHy
4 HO—C—COOM == HO—C—COOM + 50|
0--HO-CHy-CHy- O—C—CH, CHz-—O—mﬁ——CHz
A CH;-OH O
CHr-OH O
i
/o-- HO—CH,~CHy~0—C—CH, CHy—0—C—CH,
0=s{ HO—C— COOM === HO—C—COOM + 50|
0--HO-CHy~CH,- 0—C—CHj CITHE—O—F—Cﬂz
4 CH;OH O
MOOC—CHz O MOOC—CH, O
HO""'?"""C'""O""(CHZ)E\O/SOZ HO—C~——C—0—(CHa)y,
HOOC—CH e S = . 0 + soﬁ
2 HO—(CH) HOOC—CHy o (cHy)y
MOOC—CH, O MOOC—CH, O
,. | I
H,()——C—--(_—O—~(CH2)2\O,SOZ HO—C——C—0—(CHaa,
MOOC—CH, / T MOOC—CH 0 + sogT
2 HO—(CHy) MOOC—CH:  yo(cH,)
MOOC—CH Q MOOC—CH, O
H:o-c--—c—-o—(C}iz‘)z\O,,SOs HO—(—C—0—(CHya,
HOOC—CH : R - O + SOsT
MOOC—CH, 0 MOOC—CH, O
HO——C-—“C—"O-—(CHz)z\O,SOT* HO—C——C—0—(CHy)y,
MOOC—CH . = - - 0 + SO‘T
2 HO—(CHyy” MOOC—CHz o ey ’
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CHy),~OH 1)—O)
o /( 2)2 ?I) O/(CI [2)2 OH (I-])
' (CHp);—0—C—CH, ~(CHp)y—0—C—CH,
150, HO—C—COOM == HO—C—COOM sozT
O O O
~ “ O
(CHp),~OH (CH,)»-OH
,(CHz),~OH 0 L(CHy=OH
N s o) I
" (CHy)—O—C—CH, ™ (CH,)y—O0— —CH,
1503 HO—C—COOM === HO—C—COOM 4 3031
., (CH)p— O“ﬁ—CHz (CHp)y— O—ﬁ——CHz
o)
. e 0
(CH,),—OH ™ (CHy)-OH O

Dung dich hén hgp etylen glycol dwgc tai sinh (sau ddy goi 14 "dung dich khir luu
huynh") c6 thé tai st dung.

Pé dat dugc cac nguyén tic co ban néu trén, cin thuc hién hai qué trinh. Qua trinh
thir nhét 13 khir Ivu huynh va hép thy, va qua trinh tht hai 1a téi sinh dung dich khir Iuvu
huynh. Phuong phap stt dung trong qué trinh tai sinh dung dich khit lwvu huynh bao
gdbm phuong phap gia nhiét, phuong phdp hut chan khong, phwong phap khir khi,

phuong phép siéu 4m, phuong phap vi séng, va phuong phap bic xa.

Qué trinh thtt nhat dwgc mé ta nhu sau: qua trinh khir luu huynh va hép thy c6 thé
thuc hién trong diéu kién thudng hoac 4p suit cao. Qua trinh khir luu huynh va hép thu
dugc thé hién trong Hinh 1. Qu4 trinh khir luu huynh va hép thu thuc hién trong thap
khtr Ivu huynh. Thong thuong, khi chira SO, dugc dua vao trong thap khir luu huynh
tir ddy thap khir Ivu huynh. Dung dich khir luu huynh dugc tai sinh (thuong dugc goi
13 “chit khtt luu huynh ndng d¢ thip”) dugc dua vao thap khir lvu huynh tir dinh cta
thap khtr Ivu huynh. Trong thap khtr Iuvu huynh, khi chira SO phéan tng véi dung dich
khir luu huynh chay ngugc va SO, trong khi dugc hip thu boi dung dich khtr luu
huynh. Sau d6, khi chtra SO bi loai bé dugc thai ra tir dinh thap khir luu huynh. Dung
dich khir Iuru huynh véi SO, dwgc hip thy trong khi dwgc chuyén thanh “chit khir luu
huynh ndng d6 cao”. “Chét khir luvu huynh ndng d6 cao” duoc thai ra tir day cia thap
khir lru huynh va sau d6 chay vao budng tai sinh. Ngoai ra, ca khi va dung dich khir
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lvu huynh dugce dua vao thap khir [uu huynh tir dinh thap khit luvu huynh trong qué
trinh hp thu. Qua trinh hip thu dwoc thyc hién dong hién trong thap khir luvu huynh.

Qua trinh tha hai 1& qua trinh tai sinh dung dich khir luu huynh. Phuong phép su
dung bao gdm phuong phap gia nhiét, phuong phap hut chan khong, phwong phép khir
khi, phuong phép si€u &m, phuong phép vi séng, va phuong phap birc xa.

Céc so dd dong chay cua viée tai sinh phuong phép gia nhiét dugc thé hién trong
Hinh 2. Céch thuc tai sinh 13 "chit khir Ivu huynh ndng d6 cao" v6i SO, duoc hip thu
dugc dua vao may téi sinh nhiét va 1am nong dé giai phong SO, va/hodc SO;. Dung
dich khtr Ivu huynh dugc téi sinh bing phwong phép gia nhiét thuong dugc goi 1a chét
khir lvu huynh “ndng d6 trung” hodic “ndng dd thdp”. “Chat khir luu huynh ndng do
trung” hodc “chit khir luu huynh ndng d6 thap” c6 thé bién ddi truc tiép trong qua
trinh khtr lwu huynh va hép thu d& c6 thé sir dung nhiéu 1an. Ngoai ra, n6 c6 thé tiép
tuc dugc chuyén ddi sang mot may tai sinh khac dé tai sinh bing mét phuong phap téi
sinh khéc va sau d6 dugc chuyén ddi dé thuc hién 13p lai qua trinh khir lvu huynh va

hép thy.

Céc so d6 dong chay cua viée tai sinh bang phwong phap hit chan khong dugc thé
hién trong Hinh 3. Céch thtc téi sinh la "Chét khtr lvu huynh ndng d6 cao" véi SO, da
dugc hip thu duoc dua vao may tai sinh chan khong va dugc téi sinh dé giai phong
SO, va/hodc SO;. Dung dich khir luu huynh duge tai sinh bdi budng chén khong
thuong dugc goi 1a “chét khir luu huynh ndng d6 trung” hoic “chét khir luvu huynh
ndng do thap”. “Chét khir Ivu huynh ndng dd trung” hoic “chat khir Iuu huynh ndng
5 thép” c6 thé bién dbi truc tiép trong qua trinh khir luu huynh va hép thy dé c6 thé
sir dung nhiéu 1an. Ngoai ra, n c6 thé tiép tuc dugc chuyén ddi sang mot mdy tai sinh
khéc d8 t4i sinh bing mot phwong phép tai sinh khic va sau d6 dugc chuyén dbi dé

thuc hién l3p lai qué trinh khit luu huynh va hép thu.

Céc so db dong chay cua viée tai sinh bing phwong phép tach khi dugc thé hién
trong Hinh 4. Céch thirc ti sinh 1a chét khir luvu huynh “ndng d6 cao” véi SO, da dugc
hép thu duge thdi vao mdy tai sinh tach khi. Khi tro (nhw ni to, cacbon dioxit, argon,
va hoi nuéc,...) duge thdi tir phia cubi ciing clia may téi sinh tach khi. Thoi diém nay,

SO, vi/hoiic SO; duge thyc hién tir chét khir lvu huynh "ndng do cao" bing khi tro, va
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dung dich khir luu huynh duge tai sinh. Dung dich khir luu huynh dugce téi sinh boi
budng tach khi thuong dugce goi la “chét kit luru huynh ndng d6 trung” hodc “chét khir
lwu huynh ndng do thip”. “Chét khir luu huynh ndng do trung” hodc “chét khir luu
huynh ndng do thip” c6 thé bién ddi truc tiép trong qué trinh kht lvu huynh va hép
thy dé c6 thé st dung nhiéu 1an. Ngoai ra, n6 c6 thé tiép tuc dugc chuyén dbi sang mot
may tai sinh khac dé tai sinh bing mdt phuong phap tai sinh khac va sau d6 dugc
chuyén d6i dé thyc hién l3p lai qua trinh khir luu huynh va hép thu.

Céc so dd dong chay clia qué trinh tai sinh bing phuwong phép siéu am va/hodc
phuong phap vi song hodc phwong phap birc xa dugc thé hién tai Hinh 5. Cach thuc tai
sinh 1a chat khtr Ivu huynh “ndng do cao” véi SOy da dugc hép thu dugc thdi vio may
tai sinh siéu am va/ho#ic vi séng hodc bic xa va dugc tai sinh boi chiéu siéu 4m
va/hodc vi song hodc buc xa dé giai phong SO, va/hodc SO;. Dung dich khir luu
huynh dugc tai sinh béi siéu am va/hodic vi song hodc birc xa thudng dugce goi la “cht
khir Tuu huynh ndng d6 trung” hodic “chét khir luu huynh nong 49 thip”. “Chét khi lwu
huynh ndng d6 trung” hodc “chit khtt luru huynh ndng dd thip” c6 thé bién dbi truc
tiép trong qua trinh khir lvu huynh va hép thu dé c6 thé st dung nhiéu 1an. Ngoai ra,
n6 c6 thé tiép tuc dugc chuyén ddi sang mot mdy tai sinh khac dé tai sinh bang mot
phuong phap t4i sinh khéc va sau d6 duge chuyén dbi dé thyc hién 1dp lai qué trinh
khtt luu huynh va hép thu.

Hai hodc nhidu qua trinh t4i sinh cua phuong phép gia nhiét, phuong phép hut
chan khong, phuong phap tach khi, phuong phép siéu am, phuwong phap vi séng, va

phuong phép birc xa da dugc @& cap c6 thé duge két hop trong mdt may tai sinh.

Dung dich hdn hgp etylen glycol theo sdng ché 12 mot dung dich chira etylen glycol
va/hodc polyetylen glycol cuing v6i mot axit hitu co khong chira nguyén t nito trong
phén tir va/hodc mot mudi cta axit hitu co khdng chira nguyén tir nito trong phén tt,
trong d6 tdng lugng etylen glycol va/hodc polyetylen glycol cing voi axit hitu co khong
chira nguyén tit nito trong phén tir va/hodc mubi cta axit hitu co khong chira nguyén tit

nito trong phén tir nhidu hon hoic bing 50% va lugng nudc nho hon 50%.

Trong dung dich hdn hgp etylen glycol theo sing ché, axit hitu co va/hoic mudi cia

axit hitu co khong chira nguyén ti nito trong phén tir s€ 13 axit hiru co don chirc, mudi
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clia axit hitu co don chirc, axit hitu co da chirc va mudi ctia axit hitu co da chirc khong
chira nguyén tir nito trong phan tir, trong d6 axit hitu co don chirc khong chira nguyén tir
nito trong phan tt 1a mot hop chit hitu co khong chita nhém amin va chi chira mdt nhom
axit cacboxylic trong mdt phan tir, nhu axit focmic, axit axetic, axit butyric va cac chét
twrong tu; mubi cua axit hitu co don chirc khong chita nguyén tir nito trong phan tir
khong chira nhém amin va chi chita mgt nhém axit cacboxylic trong mét phan tir, véi
nhém axit cacboxylic mang lién két ion, nhu ion natri va/hodc ion kali va/hodc ion
magi€ va/hodc ion canxi va/hodc ion kim loai chuyén tiép, do d6 tao nén mudi cla axit
cacboxylic, nhu mudi cia axit focmic, mudi clia axit axetic, mudi clia axit butyric va cac
chit trong tw. Khi hinh thanh dung dich hén hop etylen glycol, cdc mubi ciia axit hitu co
don chirc khong chira nguyén tir nito trong phén tir nay c6 thé thu dugc bang cach thém
truc tiép axit hiru co don chirc khong chira nguyén tir nito trong phén tir va hydroxit kim
loai vd/hodic cacbonat kim loai vao dung dich dé phan tng; axit hitu co da chirc khong
chtra nguyén tit nito trong phan tir 1a mot axit hitu co khong chira nhém amin va chira hai
hay nhiéu nhém axit cacboxylic trong clng mot phan ti, nhu axit etandioic, axit
propandioic, axit butandioic, axit tannin, axit polygallic, axit xitric va céc chét twong tu;
mudi cia axit hitu co da chirc khong chira nguyén tir nito trong phan tir khong chira
nhém amin va chira hai hay nhidu nhém axit cacboxylic trong ciing mét phan tir, v&i it
nhét mot nhém axit cacboxylic chira lién két ion kim loai, nhu ion natri vi/hodc ion kali
va/hoic ion magié€ va/hodc ion canxi va/hodc ion kim loai chuyén tiép, do d6 hinh thanh
mubi cua axit cacboxylic, nhu mudi natri cua axit etandioic, mudi kali cua axit
propandioic, mudi kali ctia axit butandioic, mubi kali cta axit tannin, mubi kali cta axit
polygallic, mudi kali clia axit xitric va cac chét twong tw. Khi tao thanh dung dich hén
hop etylen glycol, cdc mudi ciia axit hitu co da chirc khong chira nguyén tit nito trong
phén tir nay c6 thé thu dugc bang cach thém tryc tiép axit hiru co don chirc khéng chira
nguyén tir nito trong phan tr va hydroxit kim loai va/hoédc cacbonat kim loai vao dung
dich dé phan tmg. Dung dich hdn hop etylen glycol trong séng ché c6 thé chira mét hogic
hai hodc nhidu axit hitu co khong chtra nguyén tir nito trong phan tir va mudi cta axit
hitu co khoéng chira nguyén tir nito trong phédn tir va lugng axit hitu co khong chira
nguyén t nito trong phan tr va/hodc mudi cta axit hitu co khéng chtra nguyén tir nito

trong phan tir trong dung dich hdn hop etylen glycol nhd hon 30%.

Pé cai thién kha ning hép thy lwu huynh cta dung dich hdn hop etylen glycol, mot
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lwong chit xtc tac c6 thé duoc thém vao dung dich hdn hop etylen glycol theo sang ché.
Céc chét xtic tac c¢6 thé 1a amin hitu co, amit, sulfon, sulfoxit va hop chit co kim. Cac
amin hitu co c6 thé 13 alkylamin (vi du amin béo nhu monometylamin, dimetylamin,
trimetylamin, monoetylamin, dietylamin, trietylamin, monopropylamin, dipropylamin,
tripropylamin, n-propylamin, iso-propylamin, monobutylamin, dibutylamin,
tributylamin, n-butylamin, sec-butylamin, iso-butylamin, tert-butylamin, etylendiamin,
propandiamin, hexametylendiamin, trietylendiamin, dietylentriamin,
trietylentetraamin, tetraetylenpentaamin, polyetylenpolyamin), va amin thom (nhu
anilin, N-metylanilin, N-etylanilin, N-propylanilin, N-butylanilin, N,N-dimetylanilin,
N,N-dietylanilin, N,N-dipropylanilin, N,N-dibutylanilin, phenylendiamin,
alpha-naphtylamin, anilin halogen, nitroanilin, anilin sulfonic va cdc chét twong tu).
Amit gém c6 focmylamit, axetamit, DMF, MDEA, focmanilit, axetanilit, propionanilit,
butyrylanilit, benzyldimetylamin, benzyldiethylamin, benzyldimetylpropylamin,
benzyldibutylamin va cac chit twong tu; sulfon gdm cé dimetyl sulfon, diethyl sulfon,
dipropy! sulfon, dibutyl sulfon, bis-hydroxyethyl sulfon va cic chét twong tw; sulfoxit
gdm c6 dimetyl sulfoxit (DMSO), diethyl sulfoxit, dipropyl sulfoxit, dibutyl sulfoxit va
cac chét twong tr; hop chit co kim gém c6 céc hop chit co kim chuyén tiép. Chét xtic tac
trong dung dich hdn hop etylen glycol c6 thé gdm bit ky mot, hai hoic nhiéu hop chit
dugc thém vao dung dich hdn hop etylen glycol. Céc chit xuc tac trong dung dich hdn

hop polyol chiém mét lugng nhé hon 10%.

So sanh v6i qua trinh khit luvu huynh uét thong thuong (vi du qué trinh khir luu
huynh bang canxi, va qué trinh khtr luvu huynh bing amin), séng ché c6 nhing loi ich
sau ddy. (1) Qua trinh kht lvu huynh uét thong thuong chi ¢ thé thuc hién viéc khir
Iwu huynh trong khi ¢6 ham lrong luu huynh thip. Phuong phép khit lvu huynh bang
dung dich hdn hop etylen glycol theo sang ché c6 thé thuc hién viéc khir luu huynh cho
khi c6 ham lwong lwu huynh thip va khi ¢6 ham lwgng luu huynh cao. (2) Qua trinh
khtr Iuvu huynh w6t thong thuong, két tia khong tan cla mudi canxi hoic mudi amoni
s& tao ra trong subt qua trinh khir luu huynh va téi sinh, dn dén céc thiét bi va éng dan
bi tic. P6i v6i phuong phéap khir luu huynh bang dung dich hdn hop etylen glycol theo
sang ché, khong c6 két tia khong tan cia mudi canxi hay mubi amoni. (3) Déi véi
phuong phéap khir luu huynh w6t da dugc sir dung dé loai b6 luu huynh ra khéi khi

thai, cac san phdm phu 1a canxi sulfat va calcium sulfit, hodc amoni sulfat va amoni
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sulfit. P6i v6i phuong phap khir Iwu huynh bang dung dich hdn hop etylen glycol theo
sang ché, san phdm phu 13 luu huynh dioxit va/hodc ru huynh trioxit véi d9 tinh khiét
cao, ¢O thi truong rong 16n va dugc ap dung rong rdi nhu mot nguyén li€u hdéa hoc
quan trong. (4) Dbi v6i sang ché truée day “Phuong phép loai bé SOy ra khéi khi bang
polyetylen glycol (Bing sang ché sé Z1.200910009058.1)” va “Phwong phép loai bd
SO, ra khoi khi bing etylen glycol (Bing sang ché s ZL200710110446.X)”, este
sulfinat va este sulfonat s& dugc tao ra trong qué trinh hoat déng, do d6 kha ning hép
thy Iru huynh gidm, va dung dich bi bién chit, do d6 gay tén hai cho hé va tham chi
khién hé ngimg hoat dong. Dbi v6i phuong phap khir luu huynh bing dung dich hdn
hop etylen glycol theo sang ché, este sulfinat va este sulfonat s& kh6 dugc tao ra trong
qué trinh phan tmg, va dung dich s& khong bi suy giam. Do d6, dung dich s& on dinh
va do d6 hoat dong én dinh. Thém vao d6, phwong phap khir lvu huynh bing dung
dich hdn hop etylen glycol theo sang ché, lvu huynh trong khi c6 thé dugc tinh ché va
tdng lwong lwu huynh trong khi c6 thé duge giam dan con 50 mg/m’ hoic it hon. Dung
dich c6 nhiét do sdi cao, va lwong bi mit nhod. Luong khi/chét 1éng cta viée khir luu
huynh 1a rit 16n, va mirc tiéu thu ning lwong thap. Thém vao d6, chi phi hoat dong

thép, thoi gian hoat dong ngén, dau tu thip va van hanh don gian.

Phuong phap khir Iuu huynh bing dung dich hdn hop etylen glycol theo sang ché
¢6 ing dung cong nghiép 16n va c6 thé dugc st dung dé khir luu huynh trong khi thai,
khi d6t, khi than cbc 10, tdng hop céc loai khi thai tir cAc nha may nhudm, khi thai tir
c4c nha may hoéa chit xo, va cic khi nguyén lidu thd cong nghiép khéc va cac khi thai
¢6 chira SOy. Cac khi d& cép bén trén chtra tong lugng luu huynh nho hon 99.9%
(phi‘m trim khéi luong).

MO ta vin tit cac hinh vé
Hinh 1 13 so d qua trinh khir luvu huynh va hép thu.

Hinh 2 thé hién so dd tai sinh dung dich khtr lvu huynh bing phuong phap gia
nhiét.

Hinh 3 thé hién so d0 t4i sinh dung dich khir lru huynh bing phwong phap hut
chan khong.
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Hinh 4 thé hién so dd tai sinh dung dich khir Iru huynh bing phuong phép khir
khi.

Hinh 5 thé hién so dd tai sinh dung dich khir lvu huynh bing phuong phap siéu

am, va/hodc phuong phap vi song, va/hodc phuong phap birc xa.
Hinh 6 thé hién cAu triic nhé cua thiét bi khir luu huynh va hip thy.
Hinh 7 th& hién cAu trac nhé cta thiét bi gia nhiét va khir khi.

MO ta chi tiét sang ché

Phuong phép khit luu huynh bing dung dich hdn hop etylen glycol theo sang ché
dugc mo ta dudi day theo mot sd phwong 4n cu th. Cac phwong 4n sau day chi dé

minh hoa rd hon vé sang ché chir khong gidi han pham vi bao hd cua séng ché.

Qua trinh diu tién 12 qu4 trinh khi luvu huynh va hép thu dugc thé hién trong Hinh
1. Khi 2 chira SO, dugc dua tir day thap khir luu huynh 1 va tiép xtic véi dung dich
khir lwu huynh ndng do thip 4 chay tir dinh thép. Dung dich khi Iuu huynh ndng do
thip 4 hip thu SO, trong méi trudng khi 2 chira SOy. Khi 2 chira SO, dugc chuyén dbi
thanh khi sach 3 va di ra tir dinh thdp khir lvu huynh 1. Dung dich khtt Iuvu huynh ndng
d6 thip 4 va SOy dugc hép thu tiép xtc v6i dung dich khir luu huynh ndng do cao 5 &
dudi day cua thap khtt lvu huynh 1. Dung dich khir luvu huynh ndéng dd cao 5 dira tir
dudi day cia thap khir luu huynh 1 va chuyén téi qué trinh téi sinh dung dich khir luu
huynh dé dugc tai sinh bang mot hodc mot s6 cac phuong phép gia nhiét, phuong phép
hut chan khéng, phuong phap khir khi, phuwong phép siéu 4m, phuwong phap vi song, va
phuong phap buc xa.

Qua trinh th@ hai 12 qua trinh tai sinh dung dich khir luru huynh. Phuong phap st
dung bao gdm phuong phép gia nhiét, phuong phap hit chén khong, phwong phép khu
khi, phuong phép siéu am, phwong phap vi séng, va phuong phap birc xa.

Phuong 4n tai sinh cia phuong phép gia nhiét dugc thé hién trong Hinh 2. Dung
dich khir Iuu huynh ndng d¢ cao 5 duge chuyén vao mdy tai sinh nhiét 6 va dugc lam
néng dé giai phéng luu huynh dioxit va/hodc luu huynh trioxit dang khi 7. Khi luu
huynh dioxit va/hodc luu huynh trioxit 7 duge chuyén thanh san phim phu cta dung
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dich luu huynh dioxit va/hogic trioxit lvu huynh c6 do tinh khiét cao bang phuong thirc
xu ly nhét dinh. Trong khi do6, bot lvu huynh va/hodc bui 8 c6 thé dugc san xuit hodc
tich lily, va dugc tach ra khoi phan 16n dung dich khir lvu huynh. Cac bot lvu huynh
tach va/hodc bui 8 c6 thé duge tiép tuc ché bién thanh céc san phﬁm phu cta luu
huynh, va ciing c6 mot s& du lwong tro thai ra. Dung dich khir luvu huynh ndng d6 cao
5 dugc tai sinh béi tai sinh bing may tai sinh nhiét 6 va sau d6 dwoc chuyén dbi thanh
dung dich khtt lvu huynh ndng d6 thip 4. Dung dich khir luvu huynh ndng d6 thip 4
duogc chuyén truc tiép dén qua trinh khir luu huynh va hip thu dé tai st dung. Ngoai
ra, qua trinh trén c6 thé duge chuyén sang may hut chénvkhc‘)ng va/hodc may khir khi,

va/hodc may si€u am, va/hodc may vi song, va/hodc may birc xa dé tai sinh thém.

Phuong an tai sinh ciia phuong phdp chidn khong dugce thé hién trong Hinh 3.
Dung dich khir luvu huynh ndng d9 cao 5 duge chuyén vao may tai sinh chan khong 9,
chan khong duoc tao ra voi sy tro giap cia phong chan khong 10 va dé giai phéng luu
huynh dioxit va/hodc luu huynh trioxit dang khi 7. Khi luu huynh dioxit va/hogdc luu
huynh trioxit 7 dwoc chuyén thanh san phim phu ciia dung dich luu huynh dioxit
va/hodc Iuu huynh trioxit cé d) tinh khiét cao. Trong khi d6, bot luu huynh va/hodc
bui 8 c6 thé dugc san xuét hoic tich Iy, va dugc tach ra khoi phén 16n dung dich khur
Iwu huynh. Céc bot lwu huynh tich vi/hodc bui 8 c6 thé duge tiép tuc ché bién thanh
c4c san phdm phu cta lwu huynh, va cling c6 mot s& du lugng tro thai ra. Dung dich
khir Ivu huynh ndng d6 cao 5 dugc i sinh boi tai sinh bing may tai sinh chan khong 9
va sau d6 dugc chuyén dbi thanh dung dich khir lvu huynh ndng @9 thip 4. Dung dich
khir lvu huynh ndng dd thip 4 dugc chuyén truc tiép dén qua trinh khir luu huynh va
hép thu dé tai sir dung. Ngoai ra, qua trinh trén c6 thé duoc chuyén sang may tai sinh
nhiét va/hodc may khir khi, va/hodc may si€u am, va/hodc mdy vi séng, va/hodc may

burc xa dé tai sinh thém.

Phuong phap khir bing may tai sinh tach khi duge thé hién tai Hinh 4. Dung dich
khir lvu huynh ndng do cao 5 dugc chuyén dén may tai sinh tach khi 11, va tac dung
nguoc v6i khi tro 12 (bao gbém nito, cacbon dioxit, argon va hoi nuéc,...) tir phia cubi
cung cia may tai sinh tach khi 11. Luu huynh dioxit va/hodc luu huynh trioxit trong
dung dich khir lvu huynh ndng d9 cao 5 tron vio khi tro va hdn hop khi 13 cia luu

huynh dioxit va/hodc luu huynh trioxit véi ndéng d6 cao dugc hinh thanh va dugc thai
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ra tr phia trén cing cia mdy tai sinh tach khi 11. Khi luvu huynh dioxit va/hodc luru
huynh trioxit dugc thai ra trong khi tro duge chuyén thanh san phim phu cia dung
dich Ivu huynh dioxit va/hoic trioxit Iwvu huynh c¢é do tinh khiét cao bang phuong thirc
xir 1y nhét dinh. Dung dich khir lwvu huynh ndng d6 cao 5 dwoc tai sinh béi tai sinh
bang may tai sinh tach khi 11 va sau d6 duoc chuyén dbi thanh dung dich khir lwu
huynh ndng d6 thap 4. Dung dich khir luu huynh ndng d6 thip 4 dugc chuyén truc tiép
dén qué trinh khir lvu huynh va hip thu dé tai sir dung. Ngoai ra, qué trinh trén c6 thé
dugc chuyén sang may tai sinh nhiét va/hodic may hit chin khong, va/hodc may siéu

am, va/hodc may vi song, va/hodc may buc xa d¢ tai sinh thém.

Phuong phap tai sinh khi bing phuong phap siéu 4m, va/hoic phwong phép vi
séng, va/hoic phuong phap bic xa dugc thé hién tai Hinh 5. Dung dich khir luvu huynh
ndng dd cao 5 dugc chuyén vao may tai sinh siéu 4m, va/hoic may tai sinh vi song,
va/hodc may tai sinh birc xa 14 trong diéu kién séng siéu 4m va/hoic vi séng va/hodc
birc xa dé giai phong luu huynh dioxit va/hodc luvu huynh trioxit dang khi 7. Khi lwu
huynh dioxit va/hodic Ivu huynh trioxit 7 chuyén thanh san phdm phu cta dung dich
Iwu huynh dioxit va/hogc Ivu huynh trioxit c6 do tinh khiét cao. Trong khi d6, bot luu
huynh va/hoic bui 8 c¢6 thé duoc san xuét hoic tich iy, va dugc tach ra khoi phin 16n
dung dich khir lvu huynh. Céc bot Ivu huynh tach va/hodic bui 8 c6 thé dugce tiép tuc
ché bién thanh cic san phdm phu ciia luu huynh, va ciing c6 mét s§ du lugng tro thai
ra. Dung dich khir lvu huynh ndng do cao 5 dugc tai sinh béi tai sinh bing may tai
sinh si€u 4m, va/hodc may tai sinh vi séng, va/hodc mdy tai sinh birc xa 14 va sau d6
dugc chuyén ddi thanh dung dich khir lvu huynh ndng d¢ thip 4. Dung dich khir lru
huynh ndng d6 thip 4 dugc chuyén truc tiép dén qué trinh khir luu huynh va hép thu
dé tai sir dung. Ngoai ra, qua trinh trén c6 thé duoc chuyén sang may tai sinh nhiét

va/hodc may hit chan khéng, va/hodc may tach khi dé tai sinh thém.

Theo khai niém cu thé cia cac phuong an néu trén, mot thiét bi hép thu thu nhé
dugc thé hién tai Hinh 6 va mot thiét bi gia nhiét va thiét bi tach khi thu nhé dugc thé
hién tai Hinh 7 d3 dugc thiét ké va lip dat trong tng.

Thiét bi hip thu c¢& nhé duoc thé hién & Hinh 6, 15 thé hién binh hip thu (hoic
binh tai sinh khi dang thyc hién viéc tai sinh), 16 thé hién dung dich hén hgp polyol,
17 thé hién khi chtra luu huynh dioxit, va 18 thé hién khi thoat.
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Trong thiét bj gia nhiét va thiét bi tach khi thu nho dugc thé hién tai Hinh 7, 15 thé
hién binh hép thu (hoic binh tai sinh néu thwc hién viéc tai sinh), 16 thé hién dung
dich hén hop polyol di dugc hip thu luu huynh dioxit, 19 thé hién khi ding cho viéc
tach khi (trong thi nghiém nay 1a N2 ), 20 thé hién khi tach chira lvu huynh dioxit, 21

thé hién dau silicon hoic binh dau, va 22 thé hién bd cam tng nhiét.

Trong thi nghiém nhu dwgc thé hién tai Hinh 6, khoang 100 ml dung dich hén hop
etylen glycol tinh khiét 16 dwoc dua vao binh hap thu 15. Mét lugng nhit dinh (L, lit)
khi 17 gdm Iuu huynh dioxit dugc thdi vao binh hép thu 15 c6 chira dung dich hdn hop
etylen glycol 16 tai nhiét do phong va di qua dung dich hdn hop etylen glycol 16. Luu
huynh dioxit trong khi di dwgc hdp thu boi dung dich hdn hop etylen glycol 16. Khi
chira luu huynh dioxit bi loai bo di ra ngoai nhu khi thoat 18. Khi thoat 18 dugc duara
ngoadi. Tai cing thoi diém, lwong khi Ivu huynh dioxit (C*go,, g/L) trong dung dich
hén hop etylen glycol 16 dugc do theo phép chudn d9 iot. Sau d6, binh hip thu chia
dung dich hén hop etylen glycol véi luu dioxit da bi hip thu duge dwa dén bd cam tng
nhiét trong binh dau. Tai thoi diém d6, binh hip thu 15 dwgc ding nhu binh tai sinh
15. Lugng luu huynh dioxit trong dung dich hén hop etylen glycol 16 di duge do va c6
thé st dung nhu dung dich hdn hop etylen glycol 16 v6i lwu huynh dioxit dugc hip thu
da duogc tai sinh. Tham chiéu Hinh 7, nhiét d6 ctia b cam tng nhiét 22 dugc diéu
chinh dén mot nhiét d6 én dinh bing cach 1am néng dau silicon 21 cho binh dau. Khi
nhiét 40 cia hé da dugc gitt & mdt nhi¢t d) mong mubn (t, °C), khi 19 dung cho viéc
tach khi (N, trong thi nghiém nay) da dugc thdi vao binh tai sinh 15. Khi 19 ding cho
viéc tach khi (N, trong thi nghiém nay) dugc tc dung dii v6i dung dich hdn hop etylen
glycol 16 chtra Ivu huynh dioxit. Tai thoi diém nay, lru huynh dioxit trong dung dich
hdn hop etylen glycol da dugc chuyén héa thanh khi 19 dung cho viéc tach khi (N,
trong thi nghiém nay). Tai thdi diém nay, khi 19 ding cho viéc tach khi (N, trong thi
nghiém nay) chra luu huynh dioxit da dugc chuyén hoa thanh khi tich 20 chira luu
huynh dioxit, dugc thoat ra ngoai. Sau khi dugc tai sinh trong mot khoang thoi gian
(T, phat) bang phuong phap gia nhiét hodc tach khi, binh tai sinh 15 dugc dua ra va
1am mét bang nudc dé tré vé nhiét do binh thudng. Lwong khi luu huynh dioxit (Csop,
g/L) trong dung dich hdn hop etylen glycol 16 dd dugc tai sinh dugc do theo phép
chuin do iot. Sy hdp thu va tai sinh dung dich hdn hop etylen glycol 16 dugc thyc hién
lap di lap lai nhidu 14n theo cdc budc trén. Nhimng thay ddi cia dung dich hdn hop
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Theo thi nghiém trén, cic thi nghiém cho su hép thu va phét khi SO, trong khi da

dugc lip di lip lai nhidu 14n v6i hé 84% EG (etylen glycol) + 6% mubi kali ctia axit

xitric + 10% axit xitric, hé 93% EG (etylen glycol) + 7% mudi kali cta axit xitric, hé

60% PEG (polyetylen glycol 400) + 3,3% axit xitric + 4% mudi kali cia axit xitric +
32,7% H,0, hé 60% PEG + 3% axit xitric + 5% mudi kali cta axit xitric + 32% H,0, hé
60% PEG + 8% axit xitric + 5% mudi kali ctia axit xitric + 27% H,0, hé 76% EG (etylen

glycol) + 22% axit axetic + 2% mudi kali cta axit axetic va hé 60% EG + 30% nudc +

7,8% mudi kali cua axit oxalic + 2,2% axit oxalic. Thong tin thi nghiém dugc liét ké

tuong tmg tir Bang 1 dén Bang 7.

Bang 1: Su hép thu va thoét ra SO, v6i 84% EG (etylen glycol) + 6% mudi kali cia

axit xitric + 10% axit xitric (100mL)

Luong luu | Lugng luu
Lugng khi | huynh huynh
Chi s6 thoi tflig(rcl:ulz)f trocrlllozllin tro(rlllozﬁn Sy hap thy
150 thot | thu (luong | frong dung | ong N8 | \rpiar 4o | Thoi gian | dung dich
gian hap khi SO, | dichhon | dich hon .. .. x
\ s , tdisinh | tdisinh T | honhop
thu va tai | trong khi | hop polyol | hop polyol £(C) (phit) olvol sau
sinh khoang | saukhi | saukhi tai P lfhi féi b
1%) L hép thu sinh
(lit) C'so2 Cso02
(g/'L) (g/L)
1 30 3,6288 0,2097 150 45
2 40 4,4029 0,2097 150 45 Kho ,
3 50 46610 | 04516 150 s t(})lr;g ;%i
4 50 5,6448 0,2419 150 45 T yc
mau sac
5 50 5,5158 0,3226 150 45
6 50 5,6125 0,2903 150 45

Bang 2: Su hép thu va thoat ra SO, vdi 93% EG (etylen glycol) + 7% mubi kali

cua axit xitric (100mL)

Chisd |Luongkhi | Lugng luu | Luong luu Su hép thu
thoi gian | dugc hip huynh huynh Nhiét 40 | Thoi gian | dung dich
hép thy | thu (lugng | dioxit trong | dioxit trong |  t4i sinh tai sinh T | hdn hop
va tai khi SO, | dungdich | dung dich t (°C) (phut) polyol sau

sinh trong khi | hdn hop hdn hop khi tai sinh
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khoang | polyol sau | polyol sau
1%) L | khi hép thu | khi tai sinh
(lit) C'so2 Csoz
(g/L) (g/L)
1 10,5 1,2096 0,5645 135 30
2 20 2,1612 0,9838 135 30
3 10 1,7741 0,6451 135 30
4 10 1,6934 0,6129 140 45
5 27 3,7901 1,9837 140 30 khong c6 su
6 13 3,3385 1,1773 140 30 thay dbi
7 10 2,1492 0,4838 140 90 mau sic
8 38 4,5481 0,8064 145 60
9 30 4,1610 0,7741 145 60
10 30 4,2739 0,8548 145 60
11 30 4,5158 0,4838 150 90

Bang 3: Su hip thu va thoat ra SO, v&i 60% PEG + 3,3% axit xitric + 4% mudi kali
cua axit xitric + 32,7% H,0 (150mL)

Lugng Lugng
luu luu
Luogng huynh huynh
khi dwgc |  dioxit dioxit Su hap
C‘I.u s.o hap thy trong trong Nhiét do Thei th:u duI:g
th(’n gian (luong dung~ dung~ t41 sinh gian téi dich hon
hap thu khi SO, dichhon | dich hon ¢ <inh T hop
va tai trong khi hop hop °C) (phi) polyol
sinh khoang polyol polyol sau khi
1%) L sau khi sau khi tai sinh
(lit) hipthu | taisinh
C'so Cso2
(glL) (g'L)
1 20 2,2579 0,2592 150 60
2 20 2,5915 0,6479 150 15
3 15 2,9155 0,1296 150 30
4 15 2,2676 0,1296 150 30 Khong c6 su
5 15 1,9436 0,1296 150 30 thay dbi i
6 15 2,1056 0,1296 150 30 R
mau sac
7 15 1,9436 0,1296 150 30
8 15 2,0408 0,1296 150 30
9 15 2,0732 0,1296 150 30
10 15 2,0408 0,1296 150 30
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11 15 1,9436 0,1296 150 30
12 15 2,1056 0,1296 150 30
13 15 1,9436 0,1296 150 30
14 15 2,0084 0,1296 150 30
15 15 1,9436 0,1296 150 30
16 10 1,4577 0,1296 120 30

Bang 4: Su hap thu va thoéat ra SO, v6i 60% PEG + 3% axit xitric + 5% mubi kali
cua axit xitric + 32% H,0 (150mL)

Luong Khi Luqn‘g luu Luc,m‘g luu
p huynh huynh
, & | duogchap | . C £
Chi s0 dioxit trong | dioxit trong nr i Su hap thu
e . thu (lugng : ) Nhiét do o .
thoi gian ) dung dich | dung dich .. Thoi gian | dung dich
X khi SO, x x tai sinh . . ,
hap thy trone khi hon hop hon hgp ¢ tdisinh T | hon hgp
va tai khoin polyol sau | polyol sau ©C) (phut) polyol sau
sinh. | f khi hp thy | khi t4i sinh Khi 4 sinh
0 *
(iit) Cso Cso2
(g/L) (glL)
1 16 2,2028 1,2310 120 30
2 15 2,9802 0,4211 130 30
3 15 2,2676 0,5507 130 30
4 15 2,5915 0,3239 130 30
5 30 4,0816 0,1296 130 30 khong c6 su
6 15 2,4295 0,1296 130 30 thay dbi
7 15 2,4619 0,1296 130 30 mau séc
8 15 2,4295 0,1296 130 30
9 19 3,1422 0,3239 130 30
10 15 2,5915 0,2592 130 30
11 15 2,7535 0,1296 130 30

Béang 5: Su hép thu va thoat ra SO, véi 60% PEG + 8% axit xitric + 5% mubi kali
cua axit xitric + 27% H,0 (150mL)

Chi s6
thoi gian
hép thu
va tai
sinh

Lugng khi
dugc hip
thu (lugng
khi SO,
trong khi
khoang
1%) L
(lit)

Luogng luu
huynh
dioxit trong
dung dich
hdn hop
polyol sau
khi hap thu
C'so2
(g/L)

Lugng luu
huynh
dioxit trong
dung dich
hdn hop
polyol sau
khi tai sinh
Csoz

(g'L)

Nhiét do
tai sinh
t
°C)

Thoi gian
tai sinh T
(phut)

Su hép thu
dung dich
hdn hop
polyol sau
khi tai sinh
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1 15 2,7859 0,1296 / 0
2 15 2,4619 0,1296 130 30
3 15 2,5267 0,1296 130 30
3 15 2,4295 0,1296 130 30
5 15 2,2676 0,1296 130 30
6 15 2,1704 0,2592 130 30
7 15 2,2676 0,2592 130 30
8 15 2,3324 0,2592 130 30
9 15 2,2676 0,2592 130 30
10 15 2,2352 0,1296 130 30

khong c6 su
thay doi
mau sac

Bang 6: Su hép thy va thoat ra SO, v&i 76% EG (etylen glycol) + 22% axit axetic

axit + 2% mudi kali cta axit axetic (130mL)

Luong khi Lu(_m‘g luu Luqn‘g luu
J huynh huynh
, z | dugchap | .. . .. £
Chi so dioxit trong | dioxit trong ns an Su hép thu
.. . |thu (lugng . . Nhiét do N .
thoi gian ) dung dich | dung dich e o Thoi gian | dung dich
A khi SO, x x tai sinh .. x
hap thu trone khi hon hop hon hgp ¢ tdisinh T | hon hop
va téi khoin polyol sau | polyol sau C) (phut) polyol sau
sinh. |00 Lg khi hép thu | khi t4i sinh khi t4i sinh
(] *
(1it) C so2 Cso2
(g/'L) (glL)
1 15 2,0408 0,1296 130 30
2 15 2,4295 0,1296 130 30
3 15 2,2028 0,1296 130 30
4 15 2,3000 0,1296 130 30 Kho ,
5 15 24295 | 0,1296 130 30 t;’f;g (c:I%isu
6 15 2,5915 0,1296 130 30 ‘y P
mau sac
7 15 2,5267 0,1296 130 30
8 15 2,7535 0,1296 130 30
9 15 2,9155 0,2592 130 30
10 15 2,8507 0,2592 130 30

Béang 7 Su hép thu va thoéat ra SO, vdi 60% EG + 30% nudc + 7,8% mubi kali ctia

axit oxalic + 2,2% axit oxalic (150mL)

Luogng khi | Lugng luu
Chi s6 thoi| dwochdp | huynh
gian hip | thu (lugng | dioxit
thuvatai | khi SO, |trongdung
sinh trong khi | dich hdn
khoang | hop polyol

Lugng luu
huynh
dioxit

trong dung

dich hén
hop polyol

Nhiét do
tai sinh
t (°O)

Thoi gian
tdi sinh T
(phat)

Su hip thu
dung dich
hdn hop
polyol sau
khi tai sinh
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1%) L sau khi | sau khi tai
(lit) hép thy sinh
C'so Cso2
(g/'L) (g/L)
1 15 2,4295 0,1296 130 30 Dung dich
2 15 1,9436 0,1296 130 30 trg thanh
3 15 2,1056 0,1296 130 30 mau tring
4 15 2,1704 0,1296 130 30 sita va hoi
5 15 2,1056 0,1296 130 30 duc trong
6 15 1,9436 0,1296 130 30 qud trinh
7 15 1,9436 0,1296 130 30 hap thy, va
8 15 1,8788 0,1296 130 30 dung dich
9 15 1,9436 0,1296 130 30 tré nén
khong mau
10 15 1,8788 0,1296 130 30 Khi t41 sinh

Tir cac thoéng sb thuc nghiém tir Bang 1 dén Bang 7, c6 thé thdy ring cic dung

dich h8n hop etylen glycol c6 anh hudng t6t dén sy hip thu SO, va tai sinh. Didu nay

cho thiy ring cac hé nay 13 cac dung mdi khir lvu huynh t5t cho cac loai khi thai.
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YEU CAUBAO HO

1. Phuong phéap loai bd SOy ra khéi khi, bao gdm: tron etylen glycol va/hoic
polyetylen glycol v4i mgt axit hitu co khong chira nguyén tir nito trong phéan tir va/hodc
mot mubi cua axit hitu co khong chira nguyén tir nito trong phan tir dé tao thanh mot
dung dich hdn hop etylen glycol, mang dung dich hdn hop etylen glycol phan tng véi
khi chta SO, dé hép thu SO, trong khi, trong d6 x=2 va/hoic 3;

trong d6 trong dung dich hdn hop etylen glycol chia etylen glycol vd/hodc
polyetylen glycol ciing véi axit hitu co va/hoic mudi ciia axit hiru co khong chua
nguyén tir nito trong phéan tir, etylen glycol va/hodc polyetylen glycol s€ tao thanh chét
lién két &n dinh v6i axit hitu co va/hodc mubi clia axit hiru co khéng chira nguyén tir nito

trong phén tir théng qua lién két hydro va ciling tao thanh céc este;

trong d6 dung dich hdn hgp etylen glycol chita mot lugng chét xtc tac nhét dinh,
chét xtic tac 12 mot hodc nhidu trong s6 c4c chat amin hitu co, amit, sulfon, sulfoxit va
céc hop chét co kim va téng lugng chét xuc tac trong dung dich hdn hop etylen glycol
nho hon 10%;

cac amin hitu co c6 thé 13 alkylamin va amin thom; cac alkylamin nhu
monometylamin, dimetylamin, trimetylamin, monoetylamin, dietylamin, trietylamin,
monopropylamin, dipropylamin, tripropylamin, n-propylamin, iso-propylamin,
monobutylamin, dibutylamin, tributylamin, n-butylamin, sec-butylamin, iso-butylamin,
tert-butylamin, etylendiamin, propandiamin, hexametylendiamin, trietylendiamin,
dietylentriamin, trietylentetraamin, tetractylenpentaamin, polyetylenpolyamin; céc
amin thom nhu anilin, N-metylanilin, N-etylanilin, N-propylanilin, N-butylanilin,
N,N-dimetylanilin, N,N-dietylanilin, =~ N,N-dipropylanilin, N,N-dibutylanilin,

phenylendiamin, alpha-naphtylamin, anilin halogen, nitroanilin, anilin sulfonic;

cac amit gém c6 focmylamit, axetamit, DMF, MDEA, focmanilit, axetanilit,
propionanilit, butyrylanilit, benzyldimetylamin, benzyldiethylamin,

benzyldimetylpropylamin, benzyldibutylamin;

cac sulfon gém cé dimetyl sulfon, diethyl sulfon, dipropyl sulfon, dibutyl sulfon,

bis-hydroxyethyl sulfon;
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cac sulfoxit gdm c6 dimetyl sulfoxit (DMSO), diethyl sulfoxit, dipropyl sulfoxit,
dibutyl sulfoxit;

cac hop chét co kim gdm cé cac hop chét co kim chuyén tiép;

trong d6 dung dich hdn hop etylen glycol véi SO, da hap thu dugc i sinh bing mot
hoic nhiéu trong cac phuong phap nhu phuong phép gia nhiét, phwong phép hit chan
khong, phuong phap tach khi, phuong phap siéu am, phuong phap vi séng, va phuong
phap birc xa; nhiét 46 tai sinh tir 0°C dén 300°C; khi luu huynh dioxit va/hodc Iuvu huynh
trioxit dugc giai phong khi tai sinh; va dung dich hdn hop etylen glycol dugc tai sinh

duoc tai st dung;

1a tdng lugng etylen glycol va/hoic polyetylen glycol ciing véi axit hitu co khong
chira nguyén ti nito trong phén tir vi/hodc mubi clia axit hitu co khong chira nguyén tir
nito trong phan it trong dung dich hdn hop etylen glycol nhiéu hon hozc bang 50%, va

tdng luwgng nudc nho hon 50%;

trong dung dich hdn hgp etylen glycol, axit hitu co va/hodc mudi cla axit hitu co
khong chira nguyén t nito trong phén tr s€ 1a axit hitu co don chire, mudi cta axit hitu
co don chire, axit hitu co da chirc va mubi clia axit hiru co da chitc khdng chira nguyén tir
nito trong phén tir, trong do6 axit hitu co don chirc khong chira nguyén tr nito trong phén
tt 12 mot hop chat hitu co khéng chira nhém amin va chi chita mot nhém axit cacboxylic

trong phéan tr, nhu axit focmic, axit axetic, axit butyric;

mudi cta axit hitu co don chirc khong chira nguyén tit nito trong phan tir khong chia
nhém amin va chi chira mdt nhoém axit cacboxylic trong phén tr, véi nhém axit
cacboxylic mang lién két ion, nhu ion natri vd/hodc ion kali va/hogic ion magié va/hodc
ion canxi va/hodc ion kim loai chuyén tiép, do d6 tao nén mubi cia axit cacboxylic, nhu

cac mudi cua axit focmic, mudi cla axit axetic, muoi cla axit butyric;

axit hiru co da chirc khong chita nguyén ti nito trong phén tir 13 axit hitu co khong
chira nhém amin va chira hai hay nhiéu nhém axit cacboxylic trong cing mot phén tt,
nhu axit etandioic, axit propandioic, axit butandioic, axit tannin, axit polygallic, axit

Xitric;
mudi ctia axit hitu co da chirc khong chira nguyén ti nito trong phén tir khdng chira
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nhém amin va chira hai hay nhiéu nhém axit cacboxylic trong cung mot phan tir, vdi it
nhét mot nhém axit cacboxylic chira lién két ion kim loai, nhu ion natri va/hodc ion kali
va/hodc ion magié va/hodc ion canxi va/hoic ion kim loai chuyén tiép, do d6 hinh thanh
mubi cua axit cacboxylic, nhu mudi natri coa axit etandioic, mudi kali cua axit
propandioic, mudi kali ctia axit butandioic, mudi kali cta axit tannin, mudi kali cta axit
polygallic, mudi kali cia axit xitric; tdng lwong axit hitu co khong chua nguyén t nito
trong phén tir va lugng axit hitu co khong chtra nguyén tir nito trong phan tir va/hoic
mubi ctia axit hitu co khong chira nguyén ti nito trong phan ti trong dung dich hdn hop

etylen glycol nho hon 30%;

viéc hép thu dugc thyc hién tot nht trong ap suét binh thuong hodc cao va nhiét

trong khoang tir -20 dén 80°C.

2. Phuong phép loai bé SO, ra khdi khi theo diém 1, khéc biét & chd, khi 13 khoi, khi

thai khac va/hodc khi nguyén liéu tho céng nghiép c6 chira SO,.
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