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(54) PHUONG PHAP LOAI BO SOy TU KHi BANG DUNG DICH KHU GOC AMIN

(57) Sang ché dé cap dén phuong phap loai bo SO tir khi bang dung dich khtr gbc amin.
Dung dich khir goc amin dugc tron tr etylen glycol va/hodc polyetylen glycol voi hydroxyl
va/hodc hop chat hitu co cacboxyl cé cac nhém co ban chira nito. Dung dich khir gbc amin
duogc tac dung voi khi chira SO, dé hap thu SO, trong khi, trong d6 x=2 va/hoic 3. Dung
dich khir gbc amin véi khi SO, dd hip thu duogc tai sinh bﬁng mot hodc nhiéu phuong phap
gia nhiét, phuong phap hut chan khong, phuong phap tdch khi, phuong phap siéu am,
phuong phap vi séng, va phuong phap birc xa dé giai phong san pham phu 1a lvu huynh
dioxit va luu huynh trioxit, va dung dich khir gbc amin di tai sinh duoc tai st dung.
Phuong phap nay c6 thé duoc str dung dé loai bo SO, tir khi thai, khi ddt, khi than 16 céc,
tong hop khi thai tir cic nha may nhudm, khi thai tir cic nha may soi hoéa hoc, va cac khi
cong nghiép khac hodc cac loai khi thai c6 chira SO,.
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Linh vue k¥ thuit dwoc dé cap

Sang ché dé cap dén phwong phéap lam sach khi thai, khi thai chira luu huynh,
va/hogc khi cong nghiép, ddc biét 1a phwong phép loai bo SOy (x=2 va/hodc 3) tir khi
thai, khi thai chra SO,, va/hodc khi cong nghiép.

Tinh trang ky thuit ciia sang ché

Su ti€u thy va thai khi thai, khi cong nghi€p chira Iuu huynh va céac loai khi thai
khac dang ngay cang gia ting do su phat trién nhanh chong cia cong nghiép. Viée xa
khi thai chira lvu huynh gy nén viéc 6 nhiém moi trudng nghiém trong, nhu su hinh
thanh mua axit, an mon axit xay dung, cac bénh dudong hd hip va cac bénh vé da, v.v.,
ma c6 hai truc tiép dén strc khoe con ngudi. Qua nhidu nim, nghién ciru khoa hoc va
cdng nghé & cac nudc khac nhau da nghién ctru siu vé qua trinh khir lvu huynh cia khi
thai, khi cong nghiép chira lwu huynh va céc khi thai khéc va luu tri¥ rat nhiéu dit liéu
nghién ctru. Viéc khir luu huynh trong khi thai, khi cong nghiép chira lwu huynh va (‘;éc
khi thai khac ngay ée‘mg nhén duoc nhiéu sy quan tAm va ning cao nhén thirc v& moéi
truong. Tuy nhién, cho dén nay, ching ta chwa c6 budc dot pha nao trong k§y thuét khir
luu huynh trong khi thai, khi cong nghi€p chira luu huynh va céc loai khi thai khac.
Viéc khir luu huynh trong khi thai, khi cong nghi€p chtra luu huynh va céc loai khi thai

khac van con 1a mot thach thie.

Céc qué trinh khr lvu huynh trong khi thai, khi cong nghi€p chira luu huynh va
céc loai khi thai khac chi yéu bao gdm khir lvu huynh w6t va khir Iuu huynh kho. Khir
lwu huynh w6t bao gdm phuong phap loc 4m, phuong phap sir dung da voi va nudce
v6i, phuong phap st dung kim loai kiém, phuong phép kiém hoa, phuong phap
amoniac va phuong phap khir gdc amin. Khtr luu huynh khé bing sét oxit, kém 0>i<it,
mangan oxit, coban oxit, crom oxit, molypden, va phuong phap kich hoat cacbon.
Phuong phap loc 4m, phuong phap st dung d4 voi va nude voi da duoc st dung tai
Trung Qudc. Phuong phap st dung d4 voi va nudc voi, phuong phéap sir dung kim loai
kiém, phuong phap kiém héa, phwong phép amoniac va phuong phap khtr gbc amin
duogc st dung rong rai & céc nude phat trién. Phuong phép loc 4m c6 nhitng bat loi nhu

can phai tiéu thu mot lugng nudce 16n, nude da sit dung khong thé tai ché, dan dén viée
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6 nhidm the cip do thai nu6c cé chira lru huynh va anh hudng x4u tir viéc khir luu
huynh. Phwong phap st dung d4 voi va nude voi tot hon viée st dung phuong phép loc
4m. Tuy nhién, phuong phap sir dung d4 voi va nudc voi ¢b nhitng bét loi nhu tao ra
nhidu chét thai rén nhu canxi sunfat, canxi sunfit va canxi cacbonat, cn tiéu thu mot
lwong 16n da voi va canxi oxit, thiét bi dd s6, dau tu 16n va cac thiét bi c6 xu hudéng bi
tac do su két tha rin duoc tao ra trong qud trinh hép thyu. Thém vao @6, canxi hydroxit
phan mg truc véi cacbon dioxit trong subt qua trinh hép thu do d4 voi va canxi
hydroxit it tan trong nudc, va sau d6 1a phan tng véi luu huynh oxit, hiéu qué khir luu
huynh ctia phuong phdp dung nudc vodi khong dugce nhu mong mubn. Thém vao do,
phuong phép dung nudce voi c6 nhing bat 1gi nhu xa nhiéu nudc thai va 6 nhidm thi
cép nghiém trong. Phuong phédp st dung kim loai kiém, phuong phap kiém h‘c’>a,
phuong phap amoniac va phwong phap khtr gbc amin dugc sir dung chu yéu dé khir
lwu huynh trong khi thai v6i luong luu huynh dioxit twong dbi cao (cac khi tao ra tix
viéc lam nong chay nhu thép néng chay va ddng noéng chay, khi d6 lugng luu huynh
dioxit co thé 1én téi 8% hodc nhiu hon), va luu huynh dioxit da loai bé lai dugc phuc
hdi. Nhitng phuong phap nay khong phit hop dé khir luu huynh trong khi thai thong
thuong do yéu ciu k¥ thuét twong dbi cao, ning luong tiéu thu twong dbi cao va yéu
clu cao dbi voi nguyén liéu clua thiét bi. Trong/khi d6, cac thiét bi bi0 #n mon mot
cach vo cung nghiém trong trong toan by qua trinh khir luvu huynh trong khi thai, khi

cdng nghiép chira lwu huynh va céc loai khi thai khac.

Cho dn nay, nhiéu loai khi hiém khi duoc xtt 1y khtr luu huynh trude khi thai
vao mdi trudng. Céc loai khi van ¢6 lwong lwu huynh twong dbi cao mic du da duoc
xtr ly khtr Ivu huynh. Cac phuong phap khtr Ivu huynh hién c¢6 nhu phuong phép
HiPure, phuong phap Benfield, phuong phap G-V, phuong phap A.D.A, phuong phap
loc 4m, phuong phép st dung d4 voi va nude voi, phurong phap sir dung kim loai kiém,
phuong phap kiém héa; phuong phép amoniac, phwong phap khir gbc amin, phuwong
phap trich xuit tannin, va phuong phap sulfolan, cling nhu phuong phép khtr luu
huynh kho b%lng sat oxit, k&m oxit, mangan oxit, coban‘oxit, crom oxit, molypden, va
phwong phép kich hoat cacbon duge str dung chti yéu nhu phwong phap khir luvu huynh
dé loai bo hydrogen sunfit tir cac khi cdng nghi€p, nhung khong thudng duge sir dyng
dé loai bo hydrogen sulfit tir khi tbng hop. Cac 1y do chinh dé phwong phép khir lﬁu

huynh nay c6 hiéu quéa thap 1a do chi phi van hanh cao, ddu tu 16n cho trang thiét b,
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thiét bi bi an mon nghiém trong, hiéu qua khtr lvu huynh khéng duoc nhu mong mudn,
tbc do loai bo luu huynh hitu co thap!'?. Phuong phap khr luu huynh bing metanol
nhiét d6 thip ! 1a phwong phép tu nhién hép thu hydrogen sulfit, luru huynh cacbonyl,
cacbon disulfit va cacbon dioxit va thuong dugc st dung cho viéc khir cacbon va khir
luu huynh cia khi nguyén vt liéu trong kinh doanh héa chit quy mé 16n hién dai. Tuy
nhién, do metanol ¢6 nhiét dd so6i thép, khong 6n dinh, va ¢6 ap suit hoi bdo hoa cho,
n6 thuong phai phan ng trong ap sut cao va nhiét d6 thip (dudi -10 °C) va din dén
nang lugng ti€u thu cao, metanol hao hut nghi€m trong, qua trinh phtrc tap, van hanh
kéo dai, va toan bd chi phi van hanh cao. Phuong phép metanol nhiét do thuong ! 1a
phwong phép hép thy hydrogen sulfit, luu huynh cacbonyl, cacbon disulfit va cacbon
dioxit trong khi ga bing cach tron 60% metanol va 40% dietanolamin va sau d6 giai
phéng hydrogen sulfit, lwu huynh cacbonyl, cacbon disulfit va cacbon dioxit bang
nhiét d6 va giam 4p suat. Tuy nhién, do metanol ¢6 nhiét do sbi thap, khong én dinh,
va ¢6 4p suét hoi bdo hoa cao, khi dugc thoat ta chir mot lugng 16n metanol, dan dén
duné dich san phém.bién ddi va mét lugng 16n metanol. Thém vao @6, su bn dinh cia
dung dich thap vi nhing 1y do sau dietanolamin d& bi oxy hoa phan huy sau khi t.’lép
xuc v6i 4nh sédng ban ngay va khong khi. Do @6, sau khi hydrogen sulfit, luvu huynh
cacbonyl, cacbon disulfit va cacbon dioxit dwgc tai sinh va dugc giai phong bang gia
nhiét va giam ap suit khi 4p dung phuong phap tai tao dung dich, phuong phéap Claus
¢6 thé duoc sir dung dé ‘chuyén dbi cac loai khi dugc giai phong chira Iwu huynh thanh
Iwu huynh. Viée nay din dén tiéu thu niang lugng nhidu, mit mot lvong 16n metanol va
dietanolamin, qua trinh phuc tap, van hanh kéo dai, va tf)ng chi phi van hanh cao. Cac
phuong phép dugc mo ta & trén chi yéu duoc sir dung dé loai bé luu huynh hitu co
nhu hydrogen sulfit; luu huynh cacbonyl, va cacbon disulfit trong khi, nhung khéng
duogc ding dé loai bo SO, va/hoic SO trong khi.

Mot dung dich urotropin chita glyxerol (glyxerin) da dugc dé xuit dé hép thu
SO, trong khi . Tuy nhién, thuc t& thic nghiém cho thay urotropin c6 xu hudng bi
oxy hoa phén hiy bdi oxy trong khi thi sau khi tac dung vé6i nd, ddn dén cac dung cu
thi nghiém hoa hoc khong bén. Thém vao do, urotropin 1a mot san phém héa hoc va
dugc phim dit va khong c6 sin. Do do, phuong phap niy khéng thé dwoc 4p dung
rong rdi do chi phi van hanh dét va phan tmg khir lvu huynh khong én dinh.
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Mot dung dich dém ctia axit axetic va amoniac chira Fe** va Fe** ™! da duoc
sit dung dé khtr luu huynh ciia semi-water gas, ¢6 hidu qua khtr luu huynh twong dbi
cao va su 4n mon twong ddi thip. Tuy nhién, dung dich khong 6n dinh do hiéu tmg ion
va mudi. Trong phuong phap ding xtc tac 12 ion sét trong dung dich kidm khtr cacbon,
khr -luu huynh, va khir xyanua tir khi, dung dich c6 chira cac ion sét duoc sir dung dé
hép thu luu huynh trong khi. Phuong phép nay c6 thé duoc sir dung dé loai bo nhiéu
loai chat chira lvu huynh va c6 hidu qua khr hru huynh t&t hon phwong phéap khir luu
huynh w6t trong khi trude day cho nhitng khi c6 lwong lﬁu huynh thap. Tuy nhién, ion
sit khong bén trong dung dich kim va tao ra mot lwong 16n két tia cia sét (II)
hydroxit va st (II) hydroxit. Déng thoi, mot lwong 16n két ta sit sulfat hodc sit sulfit
s& duoc tao ra khi dung dich kiém chira cac ion sit tic dung v6i khi ga chia sulfit. Do
do, luong ion sét trong dung dich s& giam mot cach nhanh chong va hiéu qua khir luu
huynh s& giam dang ké. Thém vao do, hién tuong tic nghén thap khr luu huynh s& xay
ra. Do d6, phuong phap nay khong phit hop @& khir luu huynh trong khi ¢6 ham luong
Iwu huynh cao ", D& cai thién tinh trang ndy, ching t6i nd luc thuc hién phuong phép
khir v huynh bang "dung dich kidm chira ion sit" chta cc vi sinh vt ma trong ap
sudt thuong hodc 4p suét cao va dem lai hidu qua khtr luu huynh caot'!. Thém vao do,
n6 hép thy hydrogen sulfit bang etylen glycol, hodc etylen glycol este, hoic dung dich
dietylen glycol monometyl ete. Sau d6, khi lvu huynh dioxit dwgc thdi vao dung dich
hitu co dé hip thy hydrogen sulfit, va hydrogen sulfit dugc tac dung véi luu hujf!nh
dioxit dé tao ra luu huynh dé cho phép céc dung dich hitu co ti tao va téi st dung!'>
" Mic du phuong phép tai tao dung dich etylen glycol chtra hydrogen sulfit bing luu
huynh dioxit rit don gian, luvu huynh dioxit ¢6 han va khéng c¢6 sdn. Thém vao dé, no
doi hoi thiét bi dic biét va phuong phap an toan trong qua trinh van chuyén. Do d6,
phuong phap nay co hah ché 1a chi phi van hanh cao va phuong phap an toan nghiém
ngit. Phuong phép hap thu hydrogen sulfit, lvu huynh hitu co va nuéc trong khi tu
nhién hoic cac loai khi khac bing dung dich etylen glyéol, hodc tron dung dich etylen
glycol va alkanolamin, hodc tron dung dich etylen glycol, alkanolamin, va natri
cacbonat, hoic dung dich dietanol dimetyl ete, hodc trdn hén hop dung d;ch
dietylamin, dietylen glycol, trietylen glycol va trietylen glycol metyl ete, hodc tron
dung dich amin va axetaldehyt, hoic tron hdn hop dung dich dietylen glycol

monometyl ete va sit (III) nitrilotriaxetat "2’ Tuy nhién, nhitng qua trinh dwgc mo ta
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bén trén hi¢n nay chi duoc sir dung dé& khir luu huynh trong khi céng nghiép véi sb
luong 16n dé loai bo hydrogen sulfit, luu huynh cacbonyl, va cacbon disulfit, nhung

S , |
khong dugc st dung d€ khir luu huynh trong khi thai va céc loai khi khac d€ loai bd
SO, (bao gbém luu huynh dioxit va/hodc luu huynh trioxit).

Sang ché trudc diy coa tac gia “Phuong phap loai bo SO, tir khi bing
polyetylen glycol (Sang ché sé Z1.200910009058.1)” va “Phuong phap loai bé SOy tr
khi thai bing etylen glycol (Sang ché s6 ZL200710110446.X)” ¢6 hiéu qua khir luu
hli}‘/nh tt trong qua trinh thir nghiém san xuét cong nghiép. Tuy nhién, mdt lwong nho
dung dich etylen glycol va polyetylen glycol s& hu hong trong qua trinh tai tao bing
gia nhi€t, né s& lam tdng chi phi van hanh va hi€u qua khir luvu huynh bi anh hudng.
Pidu nay cho thdy ring lvu huynh dioxit hodc lwu huynh trioxit cht yéu tac dung vai
cac nhom hydroxyl trong phéan tir etylen glycol hodc polyetylen glycol va dong ﬂ!’lf)‘i
lam yéu sy lién két ete troflg polyetylen glycol khi tuong tac véi etylen glycol hodc

polyetylen glycol. Cac co ché twong tac nhu sau:

L4y etylen glycol va dietylen glycol 1am vi du, phan ng héa hoc nhu sau:

CH,—OH CH,— OH--- 0«
SO, + | = | S
CH,—OH CH,—_OH---0/
CH,—OH CH,—OH---0
SOs+ | — |7 Ss=
CH,—OH CH,—O0H---0
~ CH,—CH,— OH ,CH,—CH,— OH--- O\
802 + O > O\ S
“CH,—CH, —OH CH,—CH,—OH---0/
CH,—CH,—OH CH,—CH,— OH---0
CH,—CH, —OH NCH,—CH, —OH---0/

Cac rang budc yeu sau day s€ xay ra bén canh nhitng phan ting chinh trén:

CH,—CH,— OH HO—CH, —CH
' SOZ + O . —_— 2 2\0'""302

NCH,—CH,—OH HO—CH, —CH;

/CH,—CH,— OH HO—CH, —CH. '
803 + 0) — 2 Z\OIIIIISO3

NCH,—CH,—OH HO—CH,—CH;

Céc phan (mg phuy sau ddy s& xay ra trong qua trinh tai tao bang cach gia nhiét:
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CH;— OH---O._ CH;—0—S0,H
| S —

CH,_OH---0/ CH, —OH

etylen glycol sulfinat

CHy— OH---O o CfIg— 0—S0:H
I S=
CH,—OH---0/ CH;_OH

etylen glycol sulfinat

O/ CH,—CH;— OH---0O O/ CH;—CH;— O—S0OH

| J—

“CH;_CH;_OH--.0/ “CH,—CH,_ OH
dietylen glycol sulfinat

o CH;—CH,—OH---0O “sco o /CH—CHy— 0—S03H
“NCH;_CH;_OH--.0/ “CH,_CH,_OH

dietylen glycol sulfinat

T nhiing ké_t qua nghién ctru ciia ching t6i, ¢6 thé thiy duoc cac phan Gng phu
néu trén c6 thé 1a phan tng khong dao nguoc. Néi cach khac, khong c6 cach nao dé
dao nguoc cic phan tmg phu. Tir d6 d4n dén sulfinat va sulfonat khong thé duoc tai
sinh dé giai phong luu huynh dioxit hodc luu huynh trioxit. Kha ning hép thu luu
huynh cta dung dich s€ giam khi Iugng sulfinat va sulfonat trong dung dich ting.
Dung dich giam, hé thdng bi pha hity va s& khong hoat dong.
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Ban chit k§ thuit ciia sing ché

Dé giai quyét nhitng thidu sét trong nhitng sang ché trude ddy cia ching toi
“Phwong phap loai bd SO, tir khi bing polyetylen glycol (Sang ché sé
Z1.200910009058.1)” va “Phuong phap loai bd SOy tir khi thai bang etylen glycol
(Sang ché s6 ZL200710110446.X)”, tang kha ning khir Ivu huynh, va tranh lam giam
dang ké cac sulfinat va sulfonat, sang ché dé cap dén phwong phap loai bé SO, tir khi
thai bing dung dich khir gbc amin bang cach trén etylen glycol va/hodc polyetylen
glycol véi hop chét hﬁru co hydroxyl c6 cac nhém co ban chira nito va/hodc hop éhét
hitu co cacboxyl c6 cdc nhom co ban chira nito. Sau mdt nghién ctru sau rong, ngu(‘yi‘ ta
da xac dinh dugc ring etyien glycol va/hodc polyetylen glycol s€ tac dung véi hop
chét hiru co hydroxyl c6 cac nhém co ban chira nito va/hodc hop chét hitu co cacboxyl
cd cac nhom co ban chta nito dé tao thanh mot lién két 6n dinh thong qua lién két
hydro, va tir 6 sy on dinh cta dung dich kh gbc amin duge ting 1én mot cach dang
ké, tir d6 ting mot cach dang ké axit va sirc bén cia dung dich khir gdc amin. Duéi tac
dung cua axit va bazo manh, hodc trong didu kién nhiét do cao, cdc lién két hydrogen
lién phan t&r da hinh thanh dugc s€ dugc khir nude dé tao lién két ete hodc lién két este.

Trong trudng hop nay, dung dich s& 6n dinh hon.

P& minh hoa cho cic co ché lién két hydro ctia dung dich khir gbc amin theo
sang ché, etylen glycol va etanolamin, dietylen glycol va etanolamin, etylen glycol va
trietanolamin, dietylen glycol va trietanolamin, etylen glycol va mudi dinatri EDTA,
cling nhu dietylen glycol va mudi dinatri EDTA duoc minh hoa. Tuy nhién, minh hoa
khong gioi han ring dung dich khir gdc amin theo sang ché chi bao gdm etylen glycol
va/hodc dietylen glycol va etanolamin va/hodc trietanolamin va/hodc mudi dinatri
EDTA. Thay vao d6, dung dich khir gbc amin theo sang ché bao gdm etylen glycol

va/hoidc polyetylen glycol va hop chét hitu co hydroxyl ¢6 cac nhém co ban chia nito
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va/hodc axit cacboxylic c¢6 cdc nhom co ban chira nito va/hodc cacboxylat cé cac

nhom co ban chira nito.

H H
I |
HO—CHy;—~CH,~OH + 2HO—CHy—~CHyNH, ===NH,— CH,~ CH,~OH-- O—CHy~CHy-0O-- HO— CH,~ CH,~NH,

HO—CH;~CH,~OH + 2HO—CH y~CHjy~NH)===NH,—CH;~ CH;~O— CHy- CH;~O—CH,~ CH,~NHj, + 2H,0

H H
| |
HO—(CH,);~0—(CHy),—OH + 2HO—CH,—CH,-NH, === NH,—CH,~ CH,~OH--O— (CH,),~0—(CH,),—O-- HO— CH,-CH,-NH,

HO—(CH;),—0—(CH,),—OH + 2HO—-CHy~ CHy~NH, === NH;— CHy—CHy—0- (CH;);—O—(CH3),—O—CH,—CH»-NH, + 2H20

¥ i
CHy—CHy=O----HO- CHy~CH,—OH-----O—CH,—CH,
HO—CH,~CH;_ / H H
3HO—CHyCH,~OH + 2HO—CHy—CH,N === N—CH,~CHy=O--- HO~CH,-CH,— OH---—O—CH» CH?/
HO—CH,~CH; CH,- CHZ—?--- HO—CH,;~CH,—OH---- (IJ—CHZ—CHZ
H H
HO—CH,~CH,_ CHy-CHz-0-CHy~CH;— O—CH,~CH,_
3HO —CH,—CH,~OH + 2HO—CH,— CH2 N == N—CH,~CH,~0O—-CH,~CH,— O—CHZ—CHZ N + 6H,0
HO—CH,—CH; CH,~CHy~O—CHy~CH,—0~CH,~CH;
i i
CHy~CHyO--- HO—(CH,),~O—(CH,),— OH----O—CHy-CH,
HO—CH,~CH, H H
3HO—(CH,),~O—(CHy),—OH + 2HO—CHy~CH- N == N CHy CH,~0--- HO—(CH,);—O—(CHy);—OH--~ O—CHt CHy N
HO—CH,—CH CHy~CHy~ -~ HO—(CHy);~O—(CHy)y~OH---~ 0~ CHy~CH;
H H
HO—CH,—CH, CHy—CH;y—~0—(CH;)2—0—(CH2);—O—CH;—CH,
3HO—(CHy),—O—(CHy),~OH + 2HO—CHyCHy N == NZ-CHy~CHy~O— (CH,);~0—(CHp);—O-CH,~CHy-N + 6H,0
HO—CIIZ—CHZ/ CHy~CHy-O—(CH,)>—0—(CH,),—0-CH,—CH;
i
CH,—OH  HOOC—CHj _CH;~COONa CH-0--HOOC—CH, CH,-COONa
+ N-CHy—CH~N_ _ N-CHy—CHp-N
CH,—OH  HOOC—CHY CH,—COONa CHZ—(I)--HOOC—CHZ/ CH,—~COONa
H
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I
CH,—OH HOOC—CHj CH,~COONa CHy-0—C—CHy, CH,-COONa
+ N-CHy—CHy- N\ —— N-CH,—CHy N\ +2H,0
CH,—OH  HOOC—CHy” CH,~COONa CHZ—O-—I(IZ—CH2/ CH,COONa
i
CH,—OH HOOC—CHj . ,CHy~COONa HO-CHCH;-O--HOOC—CHj, ,CH;~COONa
2| + N-CHy~CHy-N_ _ N-CHy—CH-N :
CH,—OH  HOOC—CH{ CH,~COONa HO-CHz-CH7-0-- HOOC—CHy CH,~COONa
H
CH,-OH O
CH,—OH HOOC—CHy _CH;-COONa CHy-0—C—CHy, _CH;-COONa
2 + N-CHy—CHp-N{ - N-CHy—CHy-N{ +2H,0
Ch—OH  pgooc—cHy CH,~COONa (Isz—O—ﬁ—CHz/ CH,~COONa
CH,-OH O
i
(CH;),~OH  HOOC—CHy, _CH,~COONa (CH),~0--HOOC—CHy, CH;~COONa
4 + N-CHy—CHy-N{ — { N-CH—~CHy-N{
(CH,),-OH  HOOC—CHy CH,-COONa (CHz)z-(I)--HOOC—CHZ/ CH,~COONa
H
I
(CHy);-OH  HOOC—CH, _CH,~COONa (CHz);-0—C—CHy, CHCOONa |
4 + N-CH—CH,~N{ —— N-CHz=CHy-N 4 21,0
(CHy-OH  HOOC—CHy _ CH,-COONa (CHa)z-0—C—CH CH~COONa
_(CHy),~OH
0, I
(CHp),~OH  HOOC—CHy, _CH;~COONa \(CHZ)Z—OH---é—c—CHz\ _CH,~COONa
2 O\ + /N-CHz—CHz—N\ — N-CH,— CHZ—N\
(CH,)-OH HOOC—CHj CH,~COONa ,(CHz)z-OH---ﬁ)—ﬁ—CHz/ CH,~COONa
™ (CH)~OH
,(CHp),-OH 0
I
/(CH2)2"OH HOOC—-CHZ\ /CHZ_COONQ \(CHZ)Z_O _ C_CHQ\ /CHz—COONa
2 O\ + /N' CH,—CH,- N\ —_— N-CHy— CHQ—N\ +2H,0
(CHz)z—OH HOOC— CH2 CHz— COONa , (CHZ)Z_O_ ﬁ_CHZ/ CHz—COONa

N cHy~on ©

Nghién ciru chi ra ring kha ning tan cia EDTA (va cac loai mudi cia EDTA)
trong polyetylen glycol trd nén giam du sy tring lip ciia cac gbc polyetylen glycol
ting. Khi su tring lip cta cac gdc polyetylen glycol nhidu hon 12, EDTA (gdm cac
loai mudi cia EDTA) s& khong tan trong polyetylen glycol. Do d6, dé ting do tan cta
EDTA (g6m céc loai mudi cia EDTA) trong polyetylen glycol, mét lugng etylen
glycol hoic polyetylen glycol ¢6 su tring lip cta cic gde nhod hon 8 c6 thé dugc thém

vao polyetylen glycol.

Trong phuong phap khir luu huynh bing dung dich khtr gbc amin theo sang ché
nay, thit nhit, polyetylen glycol dugc dung dé hip thu SO, (x=2 va/hoic 3) trong khi,

va sau d6 dung dich khir géc amin véi SO, da hép thu duoc tai sinh bé‘mg mot hodc
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nhidu phuong phép gia nhiét, phuong phap hit chan khéong, phwong phéap tach khi,
phuong phép si€u &m, phuong phap vi song, va phwong phép bic xa, va dung dich khir
géc amin da tai tao dugc tai st dung. Khi dung dich géc amin da duoc khir ¢c6 ham
luong nudc twong dbi cao va giy anh huéng dén hidu qua khir luvu huynh, viéc loai bd
nudc ra khoi dung dich khir gbc amin 1 cdn thiét. Phuong phap loai bé nuéc bing
cach dung nhiét do, hép thu nude bdi cac chit thAm nude hodc 12 hdn hop céac chét

trén. Dung dich khir goc amin da loai bo nuée duge dua ra dé tai st dung.

Theo phwong phéap khir luu huynh bing dung dich khtr gbc amin theo sang ché,
khong ¢6 yéu cau dic biét cho tdng ham luong SO trong khi trudc khi khtr lvu huynh.
Tuy nhién, dé ting kha ning khir luu huynh, tdng lugng SO, trong khi chtra luu huynh
t5t nhét 1a dudi 99,9% (phan tram khoi lugng).

Trong phuong phap khir luu huynh bing dung dich khir gbc amin theo sang
ché, khong c¢6 han ché nghiém ngit trong didu kién thuc hién. Tuy nhién, viéc hép thu
dugc thuc hién t6t nhét trong ap sut thuong hoidc cao va nhiét do trong khoéang tir -
20°C dén - 80°C. Tiép d6, dung dich khir gbc amin da hip thu SOy s& dugc tai sinh
bing phuong phap gia nhiét, phuong phap hut chan khéng, phuong phép tach khi,
phwong phap siéu 4m, phuong phép vi song, va phuong phéap bire xa. Tét hon, nhiét|do
ctia phan wng trong khoang tir 0°C dén 300 °C.

Dung dich khir gbc amin 1a dung dich dwgc tao ra bang cach tron etylen glycol
va/hoic polyetylen glycol véi hop chét hitu co hydroxyl ¢ cac nhom co ban chira nito
va/hoac axit hitu co cacboxylic ¢6 cac nhém co ban chira nito va/hoac hop chét hitu co
cacboxylat ¢6 cac nhom co ban chira nito, trong d6 tbng phén tram lugng etylen glycol
va/hoic polyetylen glycol va hop chit hitu co hydroxyl ¢é cac nhém co ban chira nito
va/hoac axit hitu co cacboxylic ¢6 cac nhom co ban chl’xé nito va/hoic hop chét hitu co
cacboxylat ¢6 cdc nhém co ban chira nito nhidu hon hodc bing 80%, va phin trim

luong nude nhd hon 20%. |

Trong phwong phap khir lvu huynh biang dung dich khir gbc amin theo séng
ché, khi dung dich khir gbc amin va SO, bi hip thu duoc tai sinh bang phuong phép
gia nhiét, phuong phap hut chan khong, phuong phép tach khi, phuvong phép siéu am,
phuong phap vi séng, va phuong phép birc xa, san phdm tao ra 13 luu huynh dioxit

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

Pé giai thich rd hon vé nguyén tic cua sang ché, dietylen glycol va
trietanolamin va/hosc mudi dinatri EDTA nhu d4 dwgc minh hoa. Tuy nhién, viéc nay
khéﬁg gi¢i han rang dung dich khir gbc amin theo sang ché chi bao gdm etylen glycol
va/hodc dietylen glycol va etanolamin vd/hoidc trietanolamin va/hoic mudi dinatri

EDTA. Ngoai ra, n6 ciing khong lam han ché nhirng yéu ciu bao ho ciia sang ché.

Phan ung hip thu dudi ddy dién ra khi khi thai hodc cac khi ga khac chira SO, phan

ung véi dung dich khir goc amin:

H H

H H
| | ) |
CHy-CHy-0O---HO—(CH,),~O—(CH3)>—OH---- (S—CHz‘CHz CHz~CHy0---HO—(CH,);~0—(CH,);—OH----O—CH,~CH,
H H H H
80, + NeCHy-CHy-O-- HO—(CH,);~O—(CH,);~OH-~ O-CHy~CHy-N === N—CH,~CHy-0O-- HO—(CHy)7~0—(CHy);~OH--- O~CHp-CHNwiSO,
CHZ-CHZ-CI)--- HO—(CHz)g—O—(CHz)z—OH----(T)—CHZ—CH z/ CHz—CHz-?---HO-—(CH;);—O-—(CH;)Z—OH----?—CHZ-CHZ
H H H H
i i ) ;i
CHy~CHy~O---HO—(CH,);~0—(CH,),~O} ----O-CH.»-CHz\ CHZ-CHZ—(!)---HO—(CHZ)I—O—(CHZ)Z—OH--"O—CHz—CHz
H H H H
280, + N—CHZ—CHz—(‘)---HO—-(CHz) 7—~0—(CHj)>,—OH---- (I)—CHZ"CHZ— N =—=0 zS""'N—CHrCHrb--' HO—(CH,);~0—(CH,);~OH--- (‘)—CH;—CH NSO,
CH;—-CHZ-CI)--- HO—(CH,),—0—(CH;),—OH---- ?—CH —CH; CH;—CH:—?--- HO—(CH;),-0—(CH,),—OH~---- ?—CH;—CH;
H H H H
H H H II-I
CHz-CHz—<5--- HO—<CH2)2—O—<CH2)2—OH---é—CHz-CHz CH;—CH;—(I)--- HO—(CH,);~O—(CHy),~OH----O—CH;~CH,
H H H H
S04+ N—CHy=CHy-0O-HO—(CHy);~0—(CHa)y~OH---- O—CHy=CHy-N === N—CHy~CHyO--- HO—(CHy);~O—(CH;);~OH--~ 6—CHZ—CH2; NS0,
CHZ—CHZ—CI)--- HO—(CHy);—0—(CH,)— OH----Cl)—CHz—CHz/ CHZ-CHZ-E--- HO—(CHﬁ;—O—(CH;);—OH----CI)-CHz—CHz
H H H
H I]-l H Ii[
CH )y~ CHy~O--- HO—(CHy),~0—(CHy);~OH----O~CH~CH, CHy-CH;~O--- HO—(CH,),~0—(CH,),—~OH---- O—CHz-CH,
H H H H
280; + N—CHzCHy0-- HO—(CHy) y=0~—(CH);~OH-~ (5‘-CH3—CH:' N === 0;Swmn N—CHrCHrb---HO—(CHz)z—O—(CHz)z-OH-—-- 6—CH1—CH1—N"---503
CH;—CH;—?---HO—(CHI )l—o—(c;{:)z—on----(I>—c1{3—cnz/ CHz-CHz-(i)--- HO—(CHz);—O—(CHz)l—OH----?—CHZ—CHZ/
H H H H
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CHy—CHy~O—(CH2);~0—(CH3);—0—-CHyCH, CH,—-CHy—0—(CH,),-0—(CH,),—O—CHy~ CHI\

SO, + N<CH2— CHy~0— (CHy);~0—(CH,),—0~CH,~CHp~ N == N<CH2—CH2—O— (CH,);~0O—(CHy);—0O—CH,~CH,~ Nmu SO,
CHy—~CHy~O—(CHy),~0—(CH;);—-0-CH;-CH3 CH,~CH,~0—(CHy);~0—(CH,),~ O—CH,~CH;
CHy—CHy~0—(CH,),—0—(CH,),—0—-CHy-CH, CHy—CHy—~0—(CH,);—O—(CH,),— O—CH,~CH,

280, + NZCHy=CHy~O—(CH,);~0—(CHy)y—0-CHy—CHy~ N === 0,8 N=CHy—~CHy~0— (CHy);~O—(CHy),— 0~ CHy~CHy~ Nww SO,
CH 2"CH2—O— (CHQ)Q"O—(CHg)z“ O—CHZ—' CHQ/ CHZ_CHQ_O_—(CHZ)l_O_(CHZ)Z— O“CHZ"CH?.
CHy—CHy—~0—(CH3);—0—(CH;),—0—CH,-CH, CH,—CH,—0—(CH,),-0—(CH;),—0—-CH,-CH,

8§03 + NZ=CHy-CHy-0—(CH,),~0—(CH,);—0-CH,~CHy- N === N<CH2"CH2"0—(CHz)z—O—(Cﬂz)z—O'CHz- CHy NunSO;3
CH,—CHy~O—(CH,),~0O—(CH;),~0-CHy— CHQ/ CH,—~CH;—0—(CH3);-O—(CH;),— O—CHy~CH3
CHy—CHy-0—(CH,);~0—(CHy),— O~ CH,~CH, CHy~CHz-0—(CHy);~O—(CHy),— O—CH,-CH,

25805 + N<CH2-CH2—O—-(CHZ)Z—O—(CHE)Z—O-CHZ-CHZI N === 038 N=CHy-CHy~0— (CH,);~O—(CHx);—O-CHy—CHy~ N SO;
CHy— CHy~O0—(CHa,);—0—(CH,);~0-CH,—CHj CHy—CHy~0—(CH,),~O—(CHj);—~O—CHy~CH/

H H S0,
,(CHz)z—&)" HOOC—CHa, ,CH,;—COONa /(CHg)z—(])--HOOC—CHz\ o,  CH~COONa

SO, + 0\ N-CH,—CHy- N\ JE— 0\ NY CH;—CH;—'N\

(CHa);-Q--HOOC—CH{’ CH,~COONa (CH)~Q--HOOC—CHy CH;~COONa
H ' H
I e SO,
,(CH);~0--HOOC—CHy, CHy~COONa (CH,);-0--HOOC—CHy, o “,, CHz~COONa
280, + O /N—CHZ—CHZ—N\ _ ozs...o\ ) NfCHz—CHz-'N\
(CHy)z-Q--HOOC—CH; CH;-COONa (CHy)~0--HOOC—CH{” CH,COONa
H H
H : H S0,
(CHy)~0--HOOC—CHy, _CHy-COONa (CHy-O-HOOC—CH,, & ™, CHCOONa
SO3 + O\ N-CHQ—CHz‘ N\ _— O\ N‘l CHZ—CHZ—'N\
(CHa)-0--HOOC—CHy” CHy~COONa (CH)=0--HOOC—CHy CH,~COONa
H H
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H H
SO
/(CHZ)Z—(l)—-HOOC-—CHz\ ,CH,~COONa /(CHZ)Z—(I)-—HOOC—CHZ\ o 3"'0,,,,,‘ /CHr¢OONa
2805 + O\ N-CH:——CHZ—N\ _ o3s...0\ NQCHz—CHz-'N\ !
(CHy)-0--HOOC—CHy” . CH,-COONa (CHy)r-0--HOOC—CH CH,~COONa
H H
I I SO,
_(CHz),~O—C—CHy, ,CH;~COONa (CH)-O—C—CHy o, CHr-COONa
SO, + O /N—CHZ—CHZ—N\ =0 N*CHy—CH;=N_
(CH),~0—C—Cl; CH,~COONa (CHZ)Z—O—I(T‘—CHZ/ CH,~COONa
[l I SO;
(CHz);-O—C—CHy, _CH;~COONa (CH)y-0—C—CHy, " “, CHy-COONa
803+ O N-CHy—CHy-N ==0{ NE CH2—CHZ-'N\
(CHZ)Z—O—ICI—CHZ/ CH,~COONa (CHZ)Z—O—ﬁ—CHZ/ CH,~COONa
0
¢ CH,~COON: I $0s
(CH2)z~0—C—CHy H: a (CH);-O—C—CHy,_ o ", CHyCOONa
2805 + 0O N-CHy—CHy-N — 0,80 NYCH,~CH;“N
\ / \ 058 O\ —CHy
(CHg)y-0—C—CHj CH,~COONa (CHy)y-O—C—CH CH,-GOONa
i
CH7OHO ' CH,-OH O 0,
CH,~0—C—CHy,_ _CHy-COONa CHj-O—C—CHy " ™, CHyCOONa
SO, + N-CHy—CH,— N\ _ N- CH,—CH,- N\
?HTO—E—CH{' CH,~COONa ?Hr0~ﬁ—CH{ CH,-COONa
CH,-OH O CH,-OH O
?H'_)" OH (’? CH,-OHO SO;
CH,~0—C—CHy, _CH,-COONa CH-0—C—CHa, \\\\\\\\o "'o,,,lw ,CH,~COONa
SO; + N-CH;—CHy~ N\ —_— . N- CH2—CH2—N\
?HTO—E—CH{ CH,-COONa $Hro-ﬁ;CH{' CH,-COONa

CH,-OH O CH;-OHO

Dung dich khir géc amin hdp thu luu huynh dioxit va lIuvu huynh trioxit tao
thanh chét khtr ndng do cao; chay ra tir day cta thap khir lru huynh va chay vao budng
tai tao dé dwoc tao ra bang moét hodc nhiéu phuong phap gia nhiét, phuong phap hit
chan khong, phuong phap tach khi, phuong phép si€u dm, phuong phép vi séng, va
phuong phap birc xa, san pham tao ra 1a luu huynh dioxit va/hodc luu huynh trioxit véi
néng dd cao. Céc phan ‘1'rng sau day s& dugc thuc hién trong bo tai tao cho dung dich

nong do cao.
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H H H H
| I |
CH:'CHZ—O“‘HO_(CHZ)Z—O—(CHz)z—OH-—--O—CHrCHz\ CHz—CHré---HO—(CH;);—O—(CH;);—OH----O—CHz-CH2
H H H . H
N—CHz-CHy=0--- HO—(CH3);~0—(CHa),—OH-— Cl)—CHrCHz-/ NSO, = NeCHy=CHy=O---HO—(CH,);~O—(CH;);—OH-- O—CH~CH,-N + soz‘[
CHz'CHz'())"'HO—(CHz)z'O—(CHz)z—OH'"'?‘CHJ'CHZ CH;f-CHz-?---HO—-—(CHz);—O—(CH;);—OH----?—CH;—CH;
H Il-l H Il{
(H;—(H»—(B-—- HO—(CH,);~0—(CH,) /~OH----O—CHCH, CHz—CHz—é)--- HO—(CH,);~0—(CH,);—OH---- O—CH-r—CHz
H H
OZS--"-N—(,HZ-(,HZ-O-- HO—(CH;)y=0—(CHy)y—=OHx-= O~ CH~CH,- N SO, === N—CHz~CHy=O--HO—(CH;)7-O—(CHy),—OH--- (5—CH1—CI—D-N‘+ 230,1
CHZ—CIIZ—(P-- HO—(CHy)~ O—(CHg)g—OHn--(i)-CHZ—CHg CHz-CHz-?-- HO—(CHz)z-O—(CHz);—OH----?—CH;—CHZ
H
CH:-CHTJ)"' HO—(CH;)~O0—(CHy)—OH--- A'CHz'CHz CH,~CHO-- HO—(CHz)z—O—(CHz)z—OH--—-é)—CHz—CHl
H H H H
N—CHZ-CHT'.O'" HO"'(CH;):"O_(CH2)2_OH"" ({)—CHz—CHz‘N'"" SO] =N—CH1—CH2—O'“HO_(CHZ)Z_O_(CHZ)I_OH“" 6-CH1-CH2"N + SO]T
CHg—CH-_;—CI)--- HO—(CH,);—=0—(CH;),—~OH---- CI)-CHZ-—CHl CHz—CHr?--- HO—(CHZ)Z—O—(CHZ)Z—OH----(l)—CH;—CHz
H - H H H
H
CH;—CHZ—(B---HO—(CHJ7—0-—(CH3)>—-0H----A)-CH1-CH2 CHz—CHz-é)" HO—(CH,);~0—(CH,),—0H---- (!)—CHZ—CHZ
H H
035...,.1\/ CHy=CHy=0O-=- HO—(CHy)3=O—(CHy)y—OH--- o—cHr-CHz NunS0; == N—CHz-cx-L-o-- HO—(CH,),-0—(CH,),—OH---- (E)—CH;—CHZ-N +280; T
CH-C Hz—(l)" HO—(CH)7-O—(CH),—OH- “'(l}-CHrCHz CHz—CH;-(I)--- HO—(CHZ)Z-O—(CHZ)Z—OH----(I)—CHZ—CHZ
H H H H
/CHz_CH]"O—(CHZ)Z"O—'(CHQ)Z_O—CH2_CH2 CH;—CHy~0—(CH,),—O0—(CH»),—0—CH,-CH,
N<CH3“CH2—O‘—' (CH32);~0—(CH3)—0~CH;—CHyp= Nuu SOy === N—CH,—CH;~0O—(CH,),~0—(CH,),—0-CH,~CH;-N + SOJ
CHz— CHZ"O—‘(CHQ)Q"O_(CHz)Q— O—CHZ—' CH2 CHZ—CHTO—(CHz)z-O—(CHz)g— O—CHZ— CH2
CH;~CHy—-0—(CH,);—O—(CH,),— O0—CH,— CHZ CHy—~CHz0O—(CH,),~O—(CH,;),—0—CH,~CH,
025'""N<CHTCI’12—0—(CI-'IZ)Z—O—(CH-,% O-CH,~CHp- NSO, ==NZCHzCHy~0— (CH,);—O—(CHy),—O-CH,~CH,-N + 2504
CHy~CHy~O—(CHy)3~O—(CHy)y~ O~ CH,~ CH CHy~CHy-0—(CHy)~O—(CHy)y—O—CHy~CHY
CHZ—CHZ—O—(CHz)z—O—(CHZ)g—O—CHZ-CHZ\ CH;—CHZ—O——(Cﬂg)z—O-—(CHz)z—O—CHz—CH;\
N{CHZ_CHZ_O—(CH2)2—O—( CH,),—O0-CHy—CHy-Nmw§0; === N—CH,—CHy~O—(CH;),—0—(CH3),—O-CH,~CH-N + SO3T
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Nghién ctru chi ra ring kha ning hip thy lvu huynh ciia dung dich khir goc

amin s& giam dang k& khi dung dich khtr gbc amin chira nuée. Do d6, nudc trong dung

dich khir goc amin can dugc loai bo cang nhi€u cang tot. Nong do nudc cang thap,

hi€u qua khir Ivu huynh cang cao. Tuy nhién, trong thuc nghi€ém khir luvu huynh, khong
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thé loai bé hoan toan nudc trong dung dich khir gbc amin. D& giam lwong nudc trong
dung dich khir gc amin d& qua trinh khir lwu huynh duge hidu qua, phan trim luong

nudce trong dung dich khir gbc amin c6 thé giam xudng 20% hoic it hon.

Dung dich khir gc amin sau khi duoc tai sinh (sau day goi 1a "chit khir hwu
huynh") c6 thé tai st dung.
| Pé dat dugc cac nguyén tdc co ban néu trén, can thuc hién hai qué trinh. Qua
trinh thtt nhat 13 kit lwu huynh va hap thu, va qua trinh thi hai 13 tai tao chét khir luu
huynh. Phuong phap st dung trong qua trinh tai tao chét khir lvu huynh bao gdém
phuong phép gia nhiét, phuwong phap hat chan khong, phwong phap khir khi, phuong

phap siéu am, phuwong phap vi song, va phuong phap burc xa.

Qué trinh th@ nhit dugc mé ta nhuw sau: qua trinh khir lvu huynh va hép thy c6
. thé thyc hién trong diéu kién thuong hoic ap suét cao. Qua trinh khtr lvu huynh va hép
thu dugc thé hién trong Hinh 1. Qua trinh khir lvu huynh va hép thu thuc hién tr(;ng
thap khir luu huynh. Th6ng thuong, khi chita SO, dugc dua vao trong thap khir luu
huynh tir day thap khtr Iuu huynh. Chét khir luu huynh duoc ti sinh (thuong dugc goi
1a “chét khtr luvu huynh ndng do thip”) dwoc dua vao thap khir lru huynh tir dinh cia
thap khtr luu huynh. Trong thap khr luu huynh, khi chira SO, phan tng v6i chit khir
lwu huynh chay nguoc va SO, trong khi duge hip thu boi chét khir lvu huynh. Sau do,
khi chira SO, bi loai bd dugc thai ra tir dinh thap khi Iuvu huynh. Chét khir Tuu huynh
véi SO, duoc hép thu trong khi dugc chuyén thanh “ché.t khtr luu huynh néng do cao”.
“Chat khtr Iuu huynh ndng d6 cao” duoc thai ra tir ddy cta thap khir luu huynh va sau
d6 chay vao budng tai tao. Ngoai ra, ca khi va chéit khir lvu huynh duge dua vao thap
khir Ivu huynh tir dinh thap khir lvu huynh trong qua trinh hip thyu. Su hip thu duge
thuc hién dong thoi trong thap khir lueu huynh.

Qua trinh thir hai 1 qua trinh tai tao chit khtr lvu huynh. Phuong phap tai tao
bao gdbm phuong phap gia nhiét, phwong phéap hit chan khong, phwong phép tach khi,
phuong phap si€u &m, phuong phéap vi song, va phuong phép buc xa.

Céac so dd dong chay cia viéc tai tao phuong phép gia nhiét duoc thé hién trong
Hinh 2. "Chéat khir luu huynh ndng d6 cao" véi SOy du@c hép thy duge dua vao may
tdi tao nhiét va lam nong giai phong SO, va/hodc SOs;. Chét khir luu huynh duogc tai

sinh bang phuong phap gia nhiét thuong dugce goi 1a chit khir lvu huynh “ndng do
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trung” hodc “ndng do thdp”. “Chét khir luu huynh ndng d6 trung” hodc “chét khtr luu
huynh ndng d6 thap” co thé bién ddi truc tiép trong qua trinh khtr luu huynh va hip
thu dé c¢6 thé st dung nhidu lan. Ngoai ra, n6 ¢6 thé dugc chuyén dbi sang m{t may tai
tao khac dé tai tao bing mot phuwong phap tai tao khac va sau d6 dugc chuyén dbi dé

thuc hién ldp lai qud trinh khir lvu huynh va hép thu.

Céc so @6 dong chay cua viée tai tao bang phuong phéap hut chan khong dugc
thé hién trong Hinh 3. "Chéit khir luu huynh ndng d6 cao" véi SO, da dugc hép thu
dugc dua vao may téi tao chan khong va duogc tai sinh dé giai phong SO, va’hodc SO;.
Chat khir luu huynh dugc tai sinh bai budng chan khong thudng duge goi 1a “chét khir
lwu huynh ndng d6 trung” hoic “chit khir lvu huynh ndng do thap”. “Chét khir luu
huynh ndng d6 trung” hodc “chit khir luu huynh ndng d6 thip” co thé bién ddi truc
tiép trong qua trinh khtr lwu huynh va hép thu dé c6 thé st dung nhiéu 14n. Ngoai ra,
n6 c6 thé duge chuyén ddi sang mot may tai tao khac dé tai tao bang mot phuong phap
tai tao khac va sau d6 duoc chuyén dbi dé thuc hién 13p lai qua trinh khtr Iuu huynh va

hép thu.

Céc so dd dong chay cua viée tai tao bang phuong phap tach khi dugc thé hién
trong Hinh 4. Chét khtt luvu huynh “ndng do cao” véi SO, dd duge hép thu dugc thdi
vao may tai tao tach khi. Khi tro (nhu nito, argon, va hoi nudc, ...) dugc thdi tir phia
cu(‘)i. cung cda may tai tao tach khi. SO, va’/hoiac SO; dugc thuc hién tir chit khir luu
huynh "ndng dd cao" bang khi tro, va chit khir lvu huynh duoc tai sinh. Chét khir luu
huynh duge tai sinh béi budng tach khi thuong dugc goi 1a “chat khir Ivu huynh ndng
do trung” hodc “chét khir lwu huynh ndng d6 thdp”. “Chit khir lvu huynh ndng do
trang” hodc “chat khir Iwu huynh nong d6 thip” c6 thé bién dbi truc tiép trong qua
trinh khtr leu huynh va hép thu dé ¢o thé st dung nhidu 1an. Ngoai ra, n6 ¢6 thé duge
chuyén d6i sang mot may tai tao khac dé tai tao bang mot phuong phap tai tao khac va

sau d6 dugc chuyén dbi dé thyuc hién 13p lai qua trinh khir luvu huynh va hép thu.
|
Céc so db dong chdy cta qu4 trinh tai tao bing phwong phép siéu 4m va/hodc

phuong phép vi séng hodc phuong phap bire xa duoc thé hién tai Hinh 5. Chit khir luu
huynh “ndng d6 cao” véi SO, da duge hip thu duoc thdi vio may tai tao siéu 4m
va/hodc vi séng hoidc bire xa va duogc tai sinh bdi chiéu siéu 4m va/hodic vi song hodc
birc xa dé giai phong SO, va/hodc SO;. Chét khir lvu huynh dwoc tai sinh boi siéu 4m

va/hodic vi séng hodc birc xa thuong duoc goi 1a “chét khir lvu huynh ndng d6 trung”
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hodc “chét khir lvu huynh ndng d6 thip”. “Chét khir lvu huynh ndéng do trung” hogic
“chét khtr luu huynh ndng do thip” ¢6 thé bién dbi truc tiép trong qua trinh khir luu
huynh va hép thu dé ¢ thé sir dung nhiéu 1an. Ngoai ra, n6 c6 thé duge chuyén dabi
sang mot may tai tao khac dé tai tao bing mot phuong phép tai tao khac va sau d6

duoc chuyén dbi dé thuc hién lap lai qué trinh khir luu huynh va hip thy.

Qua trinh tai tao theo sang ché co6 thé 4p dung hai hodc nhidu phuong phép gia
nhiét, phuong phap hat chan khong, phuong phap tach khi, phuong phép si€u &m,

phuong phéap vi séng, va phuong phéap birc xa da dugc @& cap trong mot may téi tao.

Khi dung dich gbc amin da dwoc khir ¢6 ham lrong nuée twong dbi cao va gay
anh hudng dén hidu qua khtr luu huynh, viéc loai bé nudc ra khéi dung dich khi gbe
amin 1a can thiét. Phuong phép loai bé nudce bang phuong phép gia nhiét, hap thu nuée
bdi cac chit thdm nuéc hodc hdn hop cac chét d6. Dung dich khir gbc amin da loai b6

nuéc dugc dua ra dé tai st dung.

Chét khir luu huynh cta dung dich khir gbc amin theo sang ché 12 mot dung
dich dugc tao bang viée tron etylen glycol, hodc polyetylen glycol, hodc hdn hgp dung
dich etylen glycol va polyetylen glycol v6i hop chit hitu co hydroxyl/cacboxyl ¢6 cac
nhom co ban chira nito.- Trong mot phuong an theo sang ché, polyetylen glycol c6 thé
1a polyetylen glycol c6 mot ge, hdn hop dung dich polyetylen glycol ¢6 nhidu gbc
khac nhau. Trong mot phuong 4n theo sang ché, hop chét hiru co hydroxyl/cacboxyl
¢6 cac nhom co ban chira nito ¢6 thé 1a hop chit hitu co hydroxyl c¢é cic nhém co ban
chira nito, hodc axit hitu co cacboxylic ¢6 cac nhdm co ban chira nito, hodc hgp chét
hitu co cacboxylat c6 cdc nhém co ban chira nito, hodc bét ky su Két hop nao. Hop
chét hitu co hydroxyl ¢6 cdc nhom co ban chira nito dwgc néu tai day 1a hop chét
alcoholamin (nhu monometanolamin, dimetanolamin, trimetanolamin,
monoetanolamin, dietanolamin, trietanolamin, N,N-dimetyl etanolamin, N,N-dietyl
etanolamin, N,N-diisopropyl etanolamin, N-metyl dietanolamin, monopropanolamin,
dipropanolamin, tripropanolamin, isopropanolamin, diisopropanolamin,
triisopropanolamin, = monobutanolamin,  dibutanolamin, - tributanolamin, = N-
hydroxyetyletylendiamin, N,N'-dihydroxyetyletylendiamin, N,N-dihydroxyetyl anilin,
N-etyl-N-hydroxyetyl anilin, N-metyl-N-hydroxyetyl anilin, o-aminophenol, m-
aminophenol, p-aminophenol, 2,4,6-tri(dimetylaminometyl)phenol, | 3-

dietylaminophenol, = 2-amino-5-nitrophenol, = aminothiaoximoaxit, = rugu  N-
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metylpyrrolidinyl, 2,4-diamino-6-hydroxy pyrimidin, axit xyanuric, 2-(2'-hydroxy-5'-
metylphenyl)benzotriazol, axit Gamma, axit J, axit phenyl J, axit Chicago va mubi cia
chung, axit H va mudi cta ching, axit di-J, axit scarlet va mudi cia ching va cac chit
twong tw nhu vdy). Axit hitu co cacboxylic ¢6 cac nhom co ban chira nito 13 mot hgp
chét hitu co bao gdm ca nhom axit cacboxylic va nhém amin trong phén tir (nhiéu hon
mot nhom axit cacboxylic c6 thé duge chira trong phan tir giéng nhau, hoc nhidu hon
mot gde amin ¢6 thé duoc chira trong phan tir gidng nhau, va nhém amin c6 thé} la
nhom amin so cép, nhom amin thir cép, nhém amin bac ba hodc nhém amoni béc bén)
(nhu, céac loai amino axit, EDTA, axit nitrilotriaxetic, axit xyanoaxetic, axit hippuric,
axit o-aminobenzoic, axit m-aminobenzoic, axit p-aminobenzoic, axit o-
aminophenylaxetic, axit p-aminophenylaxetic, axit o-aminophenylpropionic, axit m-
aminophenylpropionic, axit p-aminophenylpropionic, axit o-aminophenylbutyric, axit
m-aminophenylbutyric, axit p-aminophenylbutyric, axit o-aminophenylpentoic, axit
m-aminophenylpentoic, axit p-aminophenylpentoic, axit o-aminophenylhexylic, axit
m-aminophenylhexylic, axit p-aminophenylhexylic, axit isonicotinic, axit 2,3-pyrazin
dicacboxylic va cac chét twong tw). Hop chit hitu co cacboxylat ¢6 cac nhom co ban
chtra nito 14 hop chit hiru co cacboxylat chira ca nhém axit cacboxylic va nhém arrllin
trong phan tir (nhidu hon mdt nhom cacboxylic c6 thé duge chira trong phan tir gidng
nhau, it nhit mot trong s6 chung ¢ cac lién két ion nhu ion amoni, va/hodc ion natri,
va/hodc ion kali, va/hodc ion magie, va/hodc ion canxi, va/hodc ion kim loai chuyén
tiép dé hinh thanh cacboxylat, hodc nhiéu hon mdt nhém amincé thé duge chira trong
phén tir gibng nhau, va nhém amin c6 thé 14 nhom amin so cdp, nhém amin thir cép,
nhém amin bac ba hodc nhom amoni bac bon (nhu céc lpai mudi ctia amino axit, mubi
cua EDTA, mudi cta axit nitrilotriaxetic, mudi cta axit Xyanoaxetic, mubi cﬁa axit
hippuric, mudi clia axit o-aminobenzoic, mubi cla axit m-aminobenzoic, mudi cla axit
p-aminobenzoic, mubi cia axit o-aminophenylaxetic, mudi cua axit m-
aminophenylaxetic, mubi - cia axit p-aminophenylaxetic, mudi cGa axit o-
aminophenylpropionic, mudi ctia axit m-aminophenylpropionic, mudi cua axit p-
aminophenylpropionic, mubi ctia axit o-aminophenylbutyric, mubi cia axit m-
aminophenylbutyric, mudi cta axit p-aminophenylbutyric, mudi cua axit o-
aminophenylpentoic, mudi cta axit m-aminophenylpentoic, mudi cua axit p-

aminophenylpentoic, mudi cla axit o-aminophenylhexylic, mudi cia axit m-
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aminophenylhexylic, mudi cda axit p-aminophenylhexylic, mudi cia axit isonicotinic,

mudi cta axit 2,3-pyrazin dicacboxylic va cac chét trong tu).

Trong dung dich khtt gbc amin theo sang ché, luong etylen glycol, hoic
polyetylen glycol, hoic hdn hop cia etylen glycol va polyetylen glycol nhidu hon hozic
bing 50% (khdi lugng), lwong hop chit hiru co hydroxyl/cacboxyl ¢ cic nhém co ban
chtra nito nim trong khoang 0,1% dén 30% (khéi lugng), va luong nudce it hon 20%
(khdi luong). |

Dé cai thién kha niang hép thu lwu huynh cia dung dich khir gbc amin, ¢6 thé
thém mot lwong cac chét phu gia vao dung dich khir gdc amin theo sang ché. Chét phu
gia co thé 1a cc amin hitu co, amit, cac sulfon, sulfoxit, axit hitu co, mudi cua axit hfxu
co, va cac hop chét hitu co kim loai. Cac amin hiru co ¢6 thé 1a alkylamin (vi du anllin
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 cc chét twong ty). Cac amit bao gdm formylamit, axetamit, DMF,
MDEA, formanilit, axetanilit, propionanilit, butyrylanilit, benzyldimetylarﬁin,
benzyldietylamin, benzyldimetylpropylamin, benzyldibutylamin va cac chit tuong tuy.
Sulfon va sulfoxit bao gdm cac dimetyl sulfon, dietyl sulfon, dipropyl sulfon, dibutyl
sulfon, bis-hydroxyetyl sulfon va cac chét twong tu, dimetyl sulfoxit (DMSO), dietyl
sulfoxit, dipropyl sulfoxit, dibutyl sulfdxit va cac chit twong tw. Cac axit hitu co bao
gbm axit hitu co don, axit hitu co d6i, axit hitu co ba, va polyaxit va céc chét tuong tu.
Mubdi cla céac axit hitu co bao gém mudi cla cac axit hitu co cia kim loai kiém, kim
loai kiém thd, va céac kim loai chuyén hoéa (nhu mudi cla axit salixylic, mudi cia axit
tannic, mudi cua axit gallic, mudi cia axit xitric va cac chét twong tw). Cac hop chit
hitu co kim loai bao gdm cac hop chét hiru co kim loai chuyén tiép va cac chét tuo‘ng

tw. Mot, hai hodc nhiéu céc chét phu gia dugc dé cap bén trén co thé duogc thém vao
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dung dich khir géc amin. Luong cic chat phu gia theo sang ché trong dung dich khtr

gbc amin dudi 10% (khéi lugng).

So sanh v6i quaé trinh khtr luu huynh u6t thong thudng (vi du qua trinh khi luu
huynh bing canxi, va qu4 trinh khir luu huynh bing amin), sang ché c¢6 nhitng loi ich
sau day. (1) Qua trinh khit luu huynh w6t théng thuong chi ¢ thé thuc hién viéc Khur
Iwu huynh trong khi ¢6 ham lugng lwu huynh thdp. Phuong phép khir luu huynh be°1|ng
dung dich khir gbc amin theo sang ché c6 thé thyuc hién viéc khir luvu huynh cho khi ¢6
ham luong luu huynh thip va khi ¢6 ham luong lvu huynh cao. (2) Qua trinh khtr Iuu
huynh wdt thong thuong, két tia khong tan ciia mudi canxi hoic mudi amoni s& tao ra
trong subt qua trinh khtr luu huynh va tai tao, dan dén céc thiét bi va 6ng din bi tic.
Déi v6i phuong phap khfr lwu huynh bing dung dich khir gc amin theo sang ché,
khong c6 két tia khong tan ctia mudi canxi hay mudi amoni. (3) Pbi voi phuong phap
khir luu huynh w6t da duge st dung dé loai bé lwu huynh tir khi thai, cdc san phim phu
1a canxi sulfat va canxi sulfit, hoic amoni sulfat va amoni sulfit. Pi v6i phwong phép
khr luu huynh bing dung dich khir gbc amin theo sang ché, san pham phu la luu
huynh dioxit va/hodc luu huynh trioxit véi do tinh khiét cao, ¢6 thi trudng rong 16n va
dwoc ap dung rong rai nhu mot nguyén liéu hoa hoc quan trong. (4) Pi vai sang ché
trude day “Phuong phép loai b SOy tir khi bing polyetylen glycol (Sang ché sb
71.200910009058.1)” va “Phuong phép loai bd SOy tir khi bing etylen glycol (Sang
ché s6 Z1.200710110446.X)”, mot vai sulfinat va sulfonat s& duogc tao ra trong qud
trinh hoat dong, do d6 kha ning hip thy luu huynh giam, va dung dich bi bién chit, do
d6 gay ton hai cho hé théng va thdm chi khién hé thdng ngimg hoat dong. Déi voi
phwong phap khir lvu huynh bang dung dich khir gdc amin theo sang ché, cac sulfinat
va sulfonat s& khong bi tao ra trong sudt qué trinh hoat dong, va dung dich s& khong bi
bién cht. Do do, dung dich s& 6n dinh va do d6 hoat dong &n dinh. Thém vao do,
phuong phéap khtr luu hu}‘/nh bang dung dich khir gbc amin theo sang ché, luu huynh
trong khi co thé dugc tinh ché va tdng lwong luu huynh trong khi c6 thé duogc giam
din con 50 mg/m3 hoac it hon. Luong khi/chét long cda viéc khir luu huynh la rét 1on,
va muc tiéu thu nang luong thip. Thém vao do, chi phi hoat dong thip, thoi gian hoat

dong ngén, dau tu thap va van hanh don gian.

Phuong phép khir Iuu huynh bang dung dich khir gbc amin theo sang ché c6

g dung céng nghiép 16n va co thé dugc str dung dé khir luu huynh trong khi thai, khi
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d6t, khi than 10 cbc, tng hop cac loai khi thai tir cic nha may nhudm, khi thai tir cac
nha may hoa chit xo, va cac khi cong nghiép khac va cac khi thai c6 chira SO,. Céic
khi d& cap bén trén chwra téng lugng luu huynh nhé hon 99,9% (phén trim khdi

luqn‘g).
M6 ta vin tit cac hinh.vé
Hinh 1 12 so dd qua trinh khir lvu huynh va hép thy.
Hinh 2 thé hién so d6 tai tao chit khir luu huynh Béng phuong phap gia nhiét.

Hinh 3 thé hién so d tai tao chét khir lvu huynh bing phwong phap hit chan
khong.

Hinh 4 thé hién so dd tai tao chét khir lvu huynh bing phuong phép khir khi.

Hinh 5 thé hién so dd tai tao chit khir lvu huynh bing phuong phap siéu am,

va/hodc phuong phap vi song, va/hodc phuong phap burc xa.
Hinh 6 thé hién c4u trac nho cua thiét bi khir luu huynh va hap thu.
Hinh 7 thé hién cAu tric nho cia thiét bi gia nhiét va khir khi.
MO ta chi tiét sang ché
Phuong phép khtr luu huynh bing dung dich chira gbc amin theo sang ché dugc

md ta dudi day theo mot s phuong an cu thé. Cac phuong 4n sau day chi dé minh Hoa

rd hon vé sang ché chlr khong gidi han pham vi bao hd cia sang cheé theo sang che.

Qué trinh thir nhét 1a qua trinh khir luu huynh va hip thu dugc thé hién trong
Hinh 1. Qua trinh tht nhéit 13 khir luu huynh va hap thu nhu trong hinh 1 khi chira SO,
2 duoc dua tir tir ddy thap khir luu huynh 1 va tiép xtic véi chit khir luu huynh ndng d6
thap 4 chay tir dinh théb. Chét khir lvu huynh ndng d6 thip 4 hip thu SO trong moi
truong khi 2 chira SO,. Khi 2 chira SO, dugc chuyén déi thanh khi sach 3 va di ra tir
dinh thap kht luu huynh 1. Chét khir luu huynh ndng do thip 4 va SO, dugc hip thu
tiép xtic v6i chit khir luu huynh ndng do cao 5 & dudi ddy cua thdp khr luu huynh 1.
Chit khir lvu huynh ndng d¢ cao 5 di ra tir dudi ddy cta thap khir luu huynh 1 va
chuyén t&i bo tai tao gdm mét hodc mot sb cac phuong phép gia nhiét, phuong phép
hit chan khong, phuong phép khir khi, phuong phép si€u &m, phuong phap vi song, va
phuong phéap buc xa.
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Qua trinh tha hai 14 qua trinh ti tao chit khir lvu huynh. Phuong phap st dung
bao gdm phuong phap gia nhiét, phuong phép hut chan khoéng, phuong phap khi khi,

phuong phép si€u am, phuong phap vi séng, va phuong phap birc xa.

Céc so dd dong chay ciia phuong phéap gia nhiét dwoc thé hién trong Hinh 2.
Chéat khir lwu huynh ndéng d6 cao 5 duoc chuyén vao may tai tao nhiét 6 va dugc lam
noéng dé giai phéng lwu huynh dioxit va/hodc luu huynh trioxit dang khi 7. Khi luu
huynh dioxit va/hodc luu huynh trioxit 7 dwgc ché bién thanh san phdm phu cia dung
dich luu huynh dioxit va/hodc lwu huynh trioxit ¢6 do tinh khiét cao. Trong khi d6, bot
luu huynh va/hodc bui & ¢6 thé duoc san xuit hoic tich iy, va dugc tach ra khoi chét
kht luu huynh. Céc bot luu huynh tach va/hodc bui 8 co thé dugc tiép tuc ché bién
thanh céc san pham phu ca luu huynh, va ciing ¢6 mot s6 du lwong tro thai ra. Chét
khtr luu huynh nE‘)ng do cao 5 duoc tai sinh bai tai tao béng may tai tao nhiét 6 va sau
d6 dugc chuyén doi thanh chét khir luu huynh ndng do thip 4. Chét khir luu huynh
ndng d6 thip 4 duoc chuyén truc tiép dén qua trinh khir Ivu huynh va hip thu dé taisir
dung. Ngoai ra, qua trinh trén c6 thé dugc chuyén sang may hit chan khong va/hoic
may khr khi, va/hodc may si€éu am, va/hodc may vi séng, va/hodc may birc xa dé tai

tao thém.

Cac so dd dong chay caa phuong phap hut chan khong dugc thé hién trong
Hinh 3. Chét khir luu hli}‘/nh ndng do cao 5 dugce chuyén vao may tai tao chan khong 9,
chan khéng duoc tao ra véi su trg gitp cia phong chin khong 10 va dé giai phong luu
huynh dioxit va/hodc luu huynh trioxit dang khi 7. Khi. luu huynh dioxit va/hoac luu
huynh trioxit 7 duoc ché bién thanh san phim phu cta dung dich lwu huynh dioxit
va/hodc luu huynh trioxit ¢ do tinh khiét cao. Trong khi dé, bot luvu huynh Va/hqac
bui 8 ¢6 thé duge san xuit hodc tich lily, va duoc tach ra khoi chét khir lvu huynh. Céc
bot luu huynh tach va/hodc bui 8 ¢6 thé duogc tiép tuc ché bién thanh cac san phdm phy
ctia lwu huynh, va ciing c6 mot s6 du lugng tro thai ra. Chéat khir lvu huynh ndng do
cao 5 dugc tai sinh boi tai tao bang may tai tao chan khéng 9 va sau d6 duoc chuyén
ddi thanh chét khtr lvu huynh ndng do thap 4. Chit khir lvu huynh ndng do thip 4
dugc chuyén truc tiép dén qua trinh khir lwvu huynh va hip thu dé tai st dung. Ngoai
ra, qua trinh trén co thé duoc chuyén sang may tai tao nhi¢t va/hodc may khir khi,

va/hodc may si€u 4m, va’hodc may vi song, va’/hodc may buc xa d€ tai tao thém.
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Phuong phép khir bing may tai tao tach khi dwoc thé hién tai Hinh 4. Chét khir
lwu huynh ndéng d6 cao 5 duge chuyén dén may tai tao tach khi 11, va tc dung nguoc
v6i khi tro 12 (bao gdm nito, argon va hoi nudc, ...) tir phia cudi cling cia may tai tao
tach khi 11. Luu huynh dioxit va/hodc luu huynh trioxit trong chét khir luu huynh
ndng dd cao 5 trdn vao khi tro va hdn hop khi 13 cia luu huynh dioxit va/hoic luu
huynh trioxit voi ndng d6 cao dugce hinh thanh va duge thai ra tir phia trén cling cia
may tai tao tach khi 11. Khi Iuvu huynh dioxit va/hodc luu huynh trioxit thai ra trong
khi tro dugc xir Iy thanh san pham phu ciia dung dich lwu huynh dioxit va/hodc trioxit
lwu huynh ¢6 d6 tinh khiét cao. Chét khit lwu huynh ndng d6 cao 5 duoc tai sinh béi tai
tao bang may tai tao tach khi 11 va sau d6 duge chuyén d6i thanh chét khir Iuu huynh
ndng do thip 4. Chit khtr luu huynh ndng do thip 4 duogc chuyén truc tiép dén qua
trinh khtr Ivu huynh va hip thu dé tai st dung. Ngoai ra, qua trinh trén c6 thé dugc
chuyén sang maéy tai tao nhiét va/hodc may hat chin khéng, va/hodc may siéu am,

va/hodc may vi séng, va/hodc may bic xa dé tai tao thém.

Phuong phép tai tao khi bang phuong phap siéu dm, va/hodc phuong phap vi
s6ng, va/hoic phuong phéap birc xa dugc thé hién tai Hinh 5. Chét khir luu huynh nong
d0 cao 5 duogc chuyén vao may tai tao si€u am, va/hodc may tai tao vi sobng, va/hodc
may tai tao birc xa 14 trong diéu kién song siéu 4m va/hogc vi séng va/hodc buc xa}dé
giai phong luu huynh dioxit va/hodc luu huynh trioxit dang khi 7. Khi luu huynh
dioxit va/hodic lvu huynh trioxit 7 duge ché bién thanh san phim phu cta dung dich
lru huynh dioxit va/hoac trioxit luu huynh c6 do tinh khiét cao. Trong khi do, bot luu
huynh va/hodc bui 8 c6 thé duoc san xudt hodc tich lily, va duoc tach ra khai chét khir
luu huynh. Céc bot luu huynh tach va/hodc bui & c6 thé dugc tiép tuc ché bién thanh
cac san phém phu cda luu huynh, va cling c6 mot sb du lugng tro thai ra. Chét kht luu
huynh ndng do cao 5 duoc tai sinh bdi tai tao bang mdy tai tao siéu 4m, va/hodc may
tai tao vi song, va/hodc may tai tao buc xa 14 va sau dé dugce chuyén ddi thanh chét
khr luu huynh n(;)ng‘ d6 thap 4. Chét khtr luu huynh ndng do thip 4 dugc chuyén truc
tiép dén qua trinh khtr lwu huynh va hip thu dé tai str dung. Ngoai ra, qua trinh trén‘c()
thé duge chuyén sang méy‘ tai tao nhiét va/hodc may hut chan khong, va/hodc may

tach khi dé tai tao thém.

Khi dung dich gdc amin da dugc khir c6 ham lugng nudc tuong db6i cao va gay

anh hudng dén hidu qua kht luu huynh, viéc loai bo nude ra khoi dung dich khir gbe
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amin 13 cin thiét. Phuong phap loai bé nude bing phwong phép gia nhiét, hip thu nuéc
boi cac chét thAm nude hodc hdn hop céc chét do. Dung dich khtr géc amin da loai bd
nuée duge dua ra dé tai st dung. Cac chit hip thu nude thudng duge st dung bao gém

CaO, CaSO, khan, gel silic va nhya thdm nude.

Theo khai niém cu thé cia cac phuong 4n néu trén, maot thiét bi hép thu thu nhé
duoc thé hién tai Hinh 6 va mot thiét bi gia nhiét va thiét bi tach khi thu nhé dugc thé

hién tai Hinh 7 da duoc thiét ké va lp dat twong Ung.

Nhu dugce thé hién tai Hinh 6, trong thiét bi hip thu thu nhé, gdm binh hip thu
15 (hodc binh tai tao néu thuc hién viéc tai tao), dung dich khir gbc amin 16, khi luu

huynh dioxit 17, va khi thoat 18.

Nhu duoc thé hién tai Hinh 7, trong thiét bi tai tao gia nhiét va thiét bi tach khi
thu nhd, gdm binh hép thu 15 (hogc binh tai tao néu thuc hién viée téi tao), dung dich
khir gbc amin 16 da dwgc hép thy luu huynh dioxit, khi 19 ding cho viéc tach khi
(trong thi nghiém nay 14 N,), khi tach 20 chira lwu huynh dioxit, ddu silicon hoic binh

dau 21, va bd cam g nhiét 22.

Trong thi nghiém nhu duoc thé hién tai Hinh 6, khoang 100 ml dung dich khir
gbc amin tinh khiét 16 duoc dua vao binh hip thu 15. Mot luong nhét dinh (L, lit) khi
17 gém lwa huynh dioxit duoc thdi vao binh hip thu 15 c¢6 chira dung dich khir gbc
amin 16 tai nhiét 46 phong va di qua dung dich khtr gbc amin 16. Luu huynh dioxit
trong khi da dugc hip thy boi dung dich khtr géc amin 16. Khi chira lvu huynh dioxit
bi loai bd di ra ngoai nhu khi thoat 18. Khi thoat 18 dugc dua ra ngoai. Tai cung t]i](‘)'i
diém, lugng khi Iuu huynh dioxit (C*go,, g/L) trong dung dich khit goc amin 16 dugc
do theo phép chuén d6 iot. Sau d6, binh hép thu chira dung dich khtr gbc amin véi luu
dioxit da bi hip thu dugc dua dén bd cam ung nhiét trong binh dau. Tai thoi diém do,
binh hép thu 15 dugc dung nhu binh tai tao 15. Lwong luu huynh dioxit trong dung
dich khtr gbc amin 16 da duge do va c6 thé dwoc st dung nhu 14 dung dich khtr gbe
amin 16 v6i luu huynh dioxit da hép thu duoc tai sinh. Nhu dugc thé hién tai Hinh 7,
nhiét d6 ctia bd cam tng nhiét 22 dugc didu chinh dén mot nhiét do6 én dinh bing cach
lam néng dAu silicon 21 cho binh dau. Khi nhiét do cua hé théng da dugc gilt & mot
nhiét d6 mong mudn (t, °C), khi 19 dung cho viéc tach khi (N, trong thi nghi¢ém nay)
da duge thoi vao binh tai tao 15. Khi 19 ding cho viée tach khi (N, trong thi nghiém
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nay) dugc tac dung du voi dung dich khir gdc amin 16 chira luu huynh dioxit. Tai thoi
didm nay, luvu huynh dioxit trong dung dich khir géc amin 16 da dugc chuyén héa
thanh khi 19 dung cho viéc tach khi (N, trong thi nghiém nay). Tai thoi diém nay, khi
19 dung cho viéc tach khi (N, trong thi nghi¢ém nay) chtra luu huynh dioxit da duoc
chuyén hoa thanh khi tach 20 chira luu huynh dioxit, duéc thoat ra ngoai. Sau khi dugc
tai sinh trong mot khoang thoi gian (T, phit) biang phuong phap gia nhiét hodc tach
khi, binh tai tao 15 duoc dua ra va lam mat béng nude dé tré vé nhiét dd binh thubpg.
Luong khi luu huynh dioxit (CSO2, g/L) trong dung dich khir gbc amin 16 d3 duoc tai
sinh duge do theo phép chuén do iot. Sy hép thu va tai tao dung dich khtr gbc amin 16
duge thue hién Lip di ldp lai nhidu 14n theo cac budc trén. Nhitng thay dbi cia dung

dich khir gbc amin dwoc quan sat.

Theo céac thi nghiém trén, thi nghiém cho Aviéc hép thu va sy giai hip cac khi
chira SO, duogc ldp di ldp lai nhiéu 1an theo hé théng EG +5% trietanolamin, hé théng
PEG(400) +5% trietanolamin, hé théng EG +10% EDTA, hé thong EG +2% mubi
dinatri EDTA, hé théng EG +5% mubi dinatri EDTA, hé théng EG +10% mubi dinatri
EDTA, va hé théng EG + 2% mudi dinatri EDTA + 1% trietanolamin. Thong tin thuc
nghiém duoc liét ké twong (g tai bang 1, bang 2, bang 3, bang 4, bang 5, bang 6LV5l
bang 7.

Bang 1. Su hép thu va su giai hap ctia SO, v6i EG +5% trietanolamin (150mL)

Su
Luong luu 4
Luogng khi xuat
) Luong luu huynh hién
dugehdp | o o : '
thu(luong uynh dioxit | dioxit trong Nhiét do téi cia
” ,: . . . h\ . .
Chi s khi SO, trong dun% dung d1’ch tao t Thoi gian | dung
hip thu dich khur goc | khir gde taitao T | dich
" | trong khi , i _ (°C) o
A 4] amin sau khi | amin sau - kho
va tai tao khodng 1%) ; : o (phut) ’u
. hap thu C g, | khi tai tao goc
(g/L) CSOZ amin
(lit) )
(g /L) sau khi
tai tao
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1 36 60,9924 3,1993 150 30
2 6 4,6176 2,9685 150 30
3 6.4 4,4527 3,0344 150 30
4 10 5,6071 2,9025 150 30
5 6 5,5411 2,0120 150 30
6 6 3,8260 2,2758 150 30
7 6 4,4527 2,2428 140 30
8 6 2,6386 1,9790 140 30
9 6 2,0779 1,9130 140 30
10 6 2,5727 1,9790 140 30
11 6 2,6716 1,9460 140 30
12 6 2,3418 1,7481 140 30

Mau
séc cla
dung
dich

Bang 2. Su hép thu va sy giai hip cta SO, véi PEG(400) +5% trietanolamin

(150mL)
Luong khi
. Luogng luu Su xuét
duogc hap Luong luu i
huynh dioxit hién ciia
thu (lugng | huynh dioxit ae AA s |
trong dung | Nhiét do tai o dung
Chi sb khi SO, trong dung Thoi gian
, dlCh khir taot ) dich
hép thy | trong khi | dich khtr goc ) . : taiitao T ‘
' . . | &0c amin (°C) khir gbc
vataitao | Kkhoang amin sau khi hi
' , .| saukhitai (phaty | .
1500 ppm) | hap thu C o
L ‘ ta0Csoy sau khi
(L) (g/L) tai tao
(lit)
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1 55 1,6194 0,1747 130 30
2 12 0,5398 0,1270 130 30
Mau séc
3 12 0,5557 0,1588 130 30 ,
cua
4 12 0,5081 0,1429 130 30 dung
dich
5 12 0,5239 0,1429 130 30 .
thong
6 12 0,4446 0,1040 130 30 thuong
: chuyén
7 12 0,5199 0,2773 130 30 tr
8 13 0,6066 0,4333 130 30 khong
. mau
9 13 0,8319 0,4853 130 30 sang
; mau nau
10 12 0,7361 0,3848 130 30 ‘
do.
11 12 0,7361 0,1338 130 30
12 12 0,5186 0,1004 130 30

Bang 3. Su hip thu va su giai hip cta SO, with EG +10% EDTA (150mL)

Luong khi | Luong luu
. Luong luu
duoc hdp |huynh dioxit o Su xuAt
huynh dioxit AL AR A ) |
thu (lugng | trong dung ; Nhiét do ti| Thoi | pien cia
738 : trong dun i
Chisd 1 yhiso, | dichkhir | | 1 tot | gianti dung dich
hép thu | dich khir goc (
© | trong khi | gOc amin . _ (°C) tao T khir gbe
va tai tao thod : Khi b amin sau khi
i oang | sau khi ha . i
: p t4i tao Csog (phat) | amin sau
1%) L thu C g0y khi tai tao
(g/L)
(lit) (g/L)
1 4 0,7421 0,0825 130 30 .
Mau séc
2 4 0,8410 0,0825 130 30 cua dung

-30-




28849

3 4 0,7586 0,0330 130 30
4 4 0,8410 0,0330 130 30
5 4 0,8246 0,0330 130 30
6 4 0,7916 0,0495 130 30
7 4 0,8576 0,0330 130 30

dich thong
thuodng
chuyén tir
khong
mau sang
mau vang

nhat.

Bang 4. Su hip thu va su giai hip cia SO, véi EG +2% EDTA mudi dinatri

(150mL) i
Luong khi | Luong luu
, Luong luu
dugc hap |huynh dioxit _ Su xuét
huynh dioxit |\ .. .. .. _ '
thu (lugng | trong dung Nhi€t d0 tai| Thoi | pisn cia
Chi s6 . trong dung o '
khi SO, | dich khtr ] tao t glan tai | dung dich
hép thy . dich khtr goc '
© | trongkhi | gb6c amin . . (°C) tao T khir gbe
va tai tao Khos Khi 1S amin sau khi
i oan sau khi ha , :
g : P 4i taoCyoy (phat) | amin sau
1%) L thu C 502 khi tai tao
(g/L)
(lit) - (g/L)
|
1 3 0,8246 0,8246 135 30 | Mausic
cua dung
2 20 7,0913 0,7615 135 30 .
dich
3 10 6,1678 0,6597 135 30 thuong
thuong
4 10 60,2667 0,6597 135 30 2 s
chuyén tu
5 10 3,3643 0,4947 ‘135 30 khong
mau sang
6 10 4,9474 1,6491 135 15 | manvane
nhat‘.

Bang 5. Su hip thy va sy giai hip cua SO, véi EG +5% mudi dinatri EDTA

(150mL)
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Luong luu | Lugng luu Sw xuat
Lugng khi hién
, huynh huynh i
duoc hap cua
.| dioxit trong | dioxit trong Ay A
thu (lugng . Nhiét do dung
Chi s dung dich | dung dich iy Thoi gian |
khi SO, , j tartao t dich
hép thu khtr goc khtr goc tditao T '
: trong khi ) ] (OC) Khir
19%)L khi hap thy khi tai
() N 1
C 5o ta0Csoz -
(lit) sau khi
(e/L) (&/L) i a0
1 2,8 0,5937 0,5937 / 0
2 2,04 - 0,9895 0,5937 135 30 Mau
sic ¢la
3 2,01 1,0884 0,4947 135 30
' dung
4 1,3 0,8576 0,1649 135 30 dich
thuong
5 10 2,8035 0,5937 135 30 .
thuong
6 10 3,5292 0,4288 135 30 | chuyén
tur
7 10 3,6611 0,3958 135 30 khéng
8 10 . | 3,5951 0,3958 135 30 mau
sang
9 10 3,7930 0,3298 135 30 mau
10 10 3,5951 0,6597 135 30 vane
nhat va
11 10 3,8920 0,3958 135 30 gilt &
, mau
12 10 3,8260 0,2968 135 30
vang
13 10 3,9579 0,1979 135 30 nhat.
14 10 3,7930 0,2968 135 30
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15 10 2,9685 0,8246 135 30
16 10 3,4632 0,7586 135 30
17 10 3,9579 0,6597 135 30
18 10 4,4857 1,0225 135 30
19 10 4,5187 0,2097 135 60
20 10 3,3062 0,2903 135 30
21 10 2,8224 0,7258 135 30

Béang 6. Su hép thy va sy giai hip cia SO, with EG +10% EDTA mubi dinatri

(150mL)
Luong khi | Luong luu . | )
i uong luu A
dugc hap |huynh dioxit et d Sw xuat
uynh dioxit nr an ige ién ct
thu (luong | trong dung g . Nhiét d tai ™ hién cua
R trong dun 01 gian
ChisO T 1hiso, | dichkhu . ih °| ot y . dung
£ . ic 0 gdc taitao T | dich kho
hép thu trong khi | goOc amin _ ih' (°C) derh lfhu
3 141 . ; amin sau 1 , A 3
vatalteo | oang | sai khihp . (phdt) | £0camin
. tai tao i
1%)L | thu C g0 502 sau khi
(g/L) tai tao
(lit) (g/L)
1 10 2,7046 0,3298 135 30 Mau sic
cua dung
2 10 3,3972 0,6597 135 30 _
dich
3 10 3,5621 0,4947 135 30 thuong
thuong
4 10 3,9250 0,4618 135 30 1;
chuyén
5 10 3,7930 0,6597 135 30 |turkhong
mau sang
6 10 4,7825 0,6597 135 30 mau nau
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do.

7 10 4,2878 0,4947 135 30
8 10 4,4527 0,4288 135 30
9 10 4,6836 0,4947 135 30
10 10 4,4857 0,7741 135 30
11 10 3,8062 0,6451 135 30
12 10 4,1126 1,2096 135 30

Bang 7. Su hip thu va giai hip ciia SO, voi EG + 2% EDTA mudi dinatri + 1%

trietanolamin (150mL)

Luong khi | Lwongluu | Luong luu ,
' . . . . . Su xuat
| dugchdp | huynhdioxit | huynh dioxit Nhidt d3
Chi s6 e hién cia
) thu (luong | trong dung trong dung 41 tao Thoi gian
hap . . % : . X : . dung dich
khi SO, dich khtr goc | dich khur goc taitao T i
thu va : : . .| t(°C) khir goc
trong khi | amin sau khi | amin sau khi (phit)
tai tao z . ,. amin sau
khoang 1%) | hap thu C g0 | tai taoCsop
' khi tai tao
L (lit) (/L) (g/L)
1 10 4,1888 3,2983 135 30
2 10 6,1678 3,9579 135 30 o,
Mau sic cua
3 10 6,1018 5,1123 135 30 dung dich
thuong
4 10 6,7615 4,4527 135 30 thuong
5 10 6,5966 4,4527 135 30 | chuyéntu
khong mau
6 10 7,9159 3,8590 135 30 sang mau
au do.
7 10 6,7615 4,3550 135 30 nan o
8 14 8,9054 3,7930 135 30
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9 10 7,4211 5,3123 135 30
10 10 10,8843 3,1334 135 30
11 10 8,0808 3,6281 135 30
12 10 6,2093 3,7271 i35 30
13 10 7,7414 2,9030 135 135

Tir cac thong sb thuc nghiém trén, c6 thé thdy ring cac dung dich khir gbc amin
c¢6 anh hudng tot dén su hip thu va tai tao cia SO,. Piéu nay cho thiy rang cac hé

théng nay la cac dung mdi khtr luu huynh tét cho cac loai khi thai.
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YEU CAU BAO HO

1. Phuong phép loai bd SO tir khi, bao g0m: tao ra dung dich khir bang cach tron
etylen glycol va/hodc polyetylen glycol véi hop chét hitu co hydroxyl/cacboxyl, d"ua
dung dich khir gbc amin tic dung vé6i khi chira SO dé hap thu SO, trong khi, dung
dich da hap thu SO, duogc ti sinh bang phwong phap gia nhiét, hoic két hop phuong
phap gia nhiét véi mot hodc nhiéu phuong phap chan khong, phuong phép siéu 4m,
phuong phap vi song va phuong phéap birc xa dé giai phong lwu huynh dioxit va/hodc
luu huynh trioxit, va dung dich da tai sinh dugc tai sir dung, khi dung dich téi sinh ¢6
ham lugng phén trim ham luong cia nudce trén 20% va cac hiéu tng khir lvu huynh bi
anh huodng, thi dung dich nay s& loai bd nudc va duge tai sit dung, trong d6 x=2
va/hodc 3; hop chit hitu co hydroxyl/cacboxyl 12 mdt hodc nhiéu hop chit hitu co

hydroxyl, hop chét axit htu co cacboxylic, va hop chét hiru co cacboxylat,

trong d6 hop chét hﬁﬁ co hydroxyl dugc lga chon tir mgt hodc nhiéu
monometanolamin, dimetanolamin, trimetanolamin, monoétanolamin, dietanolamin,
trietanolamin, N,N-dimetyl etanolamin, N,N-dietyl etanolamin, N,N-diisopropyl
etanolamin, N-metyl dietanolamin, monopropanolamin, dipropanolamin,
tripropanolamin, isoprobanolamin, diisopropanolamin, triisopropanolamin,
monobutanolamin, dibutanolamin, tributanolamin, N- hydroxyetyletylendiamin, N,N'-
dihydroxyetyletylendiamin, N,N-dihydroxyetyl anilin, N-etyl-N-hydroxyetyl anilin, N-
metyl-N-hydroxyetyl anilin, o-aminophenol, m-aminophenol, p-aminophenol, 2,4,6-
tri(dimetylaminometyl)phenol, 3-dietylaminophenol, 2-amino-5-nitrophenol,
aminothiaoximoaxit, rugu N-metylpyrrolidinyl, 2,4-diamino-6-hydroxy pyrimidin, axit
xyanuric, 2-(2'-hydroxy-5'-metylphenyl)benzotriazol, axit Gamma, axit J, axit phenyl

J, axit Chicago va cac mudi cua céc axit nay, axit H va cac mudi cua axit nay;

hop chét axit hitu co cacboxylic dugc Iwa chon tir mdt hodc nhiéu loai amino
axit khac nhau, EDTA, axit nitrilotriaxetic, axit xyanoaxetic, axit hippuric, axit o-
aminobenzoic, axit o-aminophenylaxetic, axit o-aminophenylpropionic, axit o-
aminophenylbutyric, axit o-aminophenylpentoic, axit o-éminophenylhexylic, axit m-
aminobenzoic, axit m-aminophenylaxetic, axit m-aminophenylpropionic, axit m-
aminophenylbutyric, axit m-aminophenylpentoic, axit m-aminophenylhexylic, axit p-

aminobenzoic, axit p-aminophenylaxetic, axit p-aminophenylpropionic, axit p-
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aminophenylbutyric, axit p-aminophenylpentoic, axit p-aminophenylhexylic, axit

isonicotinic, va axit 2,3-pyrazin dicacboxylic;

hop chét hitu co cacboxylat dugc lya chon tir mdt hodc nhiéu mudi cia amino
axit, mudi cia EDTA, mudi cta axit nitrilotriaxetic, mubi cia axit xXyanoaxetic, mubi
cua axit hippuric, muéi cla axit o-aminobenzoic, mubi cia axit m-aminobenzoic, mubi
clia axit p-aminobenzoic, mudi clia axit o-aminophenylaxetic, mubi cta axit m-
aminophenylaxetic, mudi ctia axit p-aminophenylaxetic, mudi ctia axit o-
aminophenylpropionic, mudi cia axit m-aminophenylpropionic, mudi ctia axit p-
aminophenylpropionic, mudi ciia axit o-aminophenylbutyric, mudi cla axit m-
aminophenylbutyric, mudi cta axit p-aminophenylbutyric, mudi cta axit o-
aminophenylpentoic, mubi cta axit m-aminophenylpentoic, mubi cia axit p-
aminophenylpentoic, mudi cia axit o-aminophenylhexylic, mudi cta axit m-
aminophenylhexylic, mudi cia axit p-aminophenylhexylic, mudi cta axit isonicotinic,

va cac muoi cda axit 2,3-pyrazin dicacboxylic;

phin trim hu'@mg hop chit hitu co hydroxyl/cacboxyl nim trong khoang tir 0,1%
dén 30%.

2. Phuong phap loai bd SO, tir khi theo diém 1, diic trung & chd, phan trim lwong
etylen glycol va/hodc polyetylen glycol trong dung dich c6 thé nhidu hon hoic bang

50%, va phan tram luong nude nho hon 20%.

3. Phuong phép loai bod SO, tir khi theo diém 1, dic trung & chd, dung dich chira
mot ‘luqng xé4c dinh cac chét phy gia amin hitu co, amit, cac sulfon, sulfoxit, axit hitu
co, mudi caa axit hitu co, va cac hop chat metalorganic; cac chét phu gia c6 thé 1a mot
hozic nhidu chit; va phin tram cac chit phu gia trong dung dich chiém khoang duéi
10%. |

4. Phuong phép loai bd SO tir khi theo diém 1, diic trung & chd, dung dich khir
gbc amin hip thu SO, trong khi dudi 4p suét binh thudng hodc cao tai nhiét d6 hp thy
tir -20°C dén 80°C.

5. Phuong phép loai bo SO, tir khi theo diém 1, dic trung & chd, phuong phép nay
loai bd SO, tir khoi thai, khi thai c¢6 chira SO, va/hodc khi cong nghiép.
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