BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

comeesemonmeroe oY RN
CUC SO HUU TRi TUE
1-0036340
(s1¢ CU7C309/17; CO7C 313/04; COTC (13) B
313/02
(21) 1-2019-03000 (22) 12/12/2017
(86) PCT/EP2017/082443 12/12/2017 (87) W0O2018/108922 21/06/2018
(30) 16203719.6 13/12/2016 EP
(45) 25/07/2023 424 (43) 25/11/2019 380A

(73) L. BRUGGEMANN GMBH & CO. KG (DE)
Salzstr. 131, 74076 Heilbronn, Gemany

(72) BERGHOFER, Josef (DE); MARK, Stefan (DE); BITTLINGMAYER, Tamara
(DE); SCHREIWEIS, Jessica (DE).

(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) MUOI HON HOP CUA AXIT HYDROXYALKAN SULFINIC VA CHE PHAM
CHUA MUOI NAY

(57) Séang ché dé& cap dén mubi hdn hop cua axit hydroxyalkan sulfinic va tiy ¥ axit

hydroxyalkan sulfonic va ché phdm chira mudi nay. Kha ning khtr ciia cac mudi theo sang

ché 1a cao hon déng ké kha nang khir ciia mudi k&m tuong ng. Ngoai ra, d6 bén bao quan

ctia cac mudi nay dudi dang ran va dung dich nudc 1a cao hon dang ké d6 bén bao quan

ctia mudi natri twong tng.



36340

Linh vwe k§ thuit dwoc dé cap

Sang ché @ cap dén mudi hdn hop cua axit hydroxyalkan sulfinic va tily y axit

hydroxyalkan sulfonic, va ché phim chira mubi nay.
Tinh trang k§ thuit ciia sang ché

Formaldehyt sulfoxylat (hydroxymetan sulfinat), ddc bi¢t 1a natri formaldehyt
sulfoxylat, d chimg to 1a chét khir hiéu qua va co gia tri, ddc biét 1a trong qué trinh
polyme héa nhii twong duge khoi mao bang gbc tw do. Tuy nhién, trong qué trinh khtr
formaldehyt sulfoxylat thai ra formaldehyt doc tinh. Céc chét déo hoic cac dang phan tan
polyme ma khong duge chira formaldehyt dugc polyme héa bang cach str dung chat khir
thay thé, vi du, bisulfit, axit ascorbic, axit isoascorbic hodc natri erythrobat. Vi céc chét
khir khong chtra formaldehyt néu trén 1a chat khir yéu, phai chip nhan nhuge diém la
muc do polyme héa xay ra kém hoan toan hon so véi khi str dung formaldehyt sulfoxylat.
Hon nita, nhén thdy c6 sy gia ting tao thanh khéi két tu va gdy ra mau vang khi st dung

cac chat khtr thay thé nay.

Nhuge diém cia viée str dung formaldehyt sulfoxylat dd duoc khic phuc bang
cach st dung dan xuét cia axit sulfinic c6 thém nhém axit carboxylic trong phén tir. Cac
dan xuit nay duoc boc 16 trong WO 99/18067 va vi chiing c¢6 kha ning khir cao va khong
giai phong formaldehyt trong qua trinh san xuét hodc sau khi sir dung nén duoc sir dung
rong rai 1am chét khir, ddc biét 1a trong qua trinh polyme héa nhii twong dugce khoi mao
bang gbe tu do. Tuy nhién, cac dan xuat néu trén khong di bén trong dung dich nudc va
dac biét 1a trong mdi truong axit. Do dd, cac chit nay da tao ra mui “luu huynh” khong
d& chiu va hon nita 14 doc tinh trong dung dich nudc hodc axit cing véi ton that dang ké
v& kha nang khir. Mudi kém cua cac axit sulfinic néu trén ¢6 d on dinh trong dung dich

nuée chap nhan duge nhung ¢ kha ning khir chua théa déng.
Ban chit k§ thuit cia sing ché

Do d6, van dé ma sang ché nham gidi quyét la tim ra chat khir c6 kha nang khu

cao, dic biét 1a, c6 kha nang kht twong duong voi kha ndng khir cia cdc dan xuat axit
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sulfinic néu trén, va dong thoi c6 dd do on dinh cao trong dung dich nudc dac biét la co

d6 6n dinh tuong dwong véi dd 6n dinh cua mudi kém cia dan xuat axit sulfinic.

Dé giai quyét van dé nay, sang ché dé cép dén muoi magie-kém hon hop hoac

mudi nhém-kém hon hop hoic mudi canxi-k&m hon hgp cla axit sulfinic ¢6 cong thire (I)

R"i

HO—s{0}s—C—R?

OH

trong do R' 1a H hodc C;-Cq alkyl, R? 1a COOH, SO;H hoiac CH(OH)S(0),-OH, n
bang 1 va trong d6 axit ndy tao ra anion va cic ion d6i chta ion magie va ion k&ém hodc
ion nhém va ion kém hodc ion canxi va ion kém.

MO ta vin tit cac hinh vé

Fig.1 thé hién do 6n dinh ctia cdc mudi theo sang ché theo thoi gian trong dung
dich nuéc ¢6 46 pH bang 5.

Fig.2 thé hién phén trim giam n-butylacrylat theo thoi gian trong qud trinh héu
polyme hoa styren acrylat.

Fig.3 thé hién phan trim giam styren theo thoi gian trong qua trinh héu polyme
hoa styren acrylat.

M6 t4 chi tiét sang ché

Thuat ngt “C;-Cg alkyl” duogc st dung trong ban md ta dé chi nhém alkyl mach

thang hodc mach nhanh c6 1 dén 6 nguyén tir cacbon. Vi du v& nhém nay bao gdbm metyl,

etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl va n-hexyl.

Tét hon néu R' 14 H. Tét hon néu R? 1a -COOH. Tét hon nita néu céc hop chit c6
cong thie (I) trong d6 R' 1a H va R* 1a -COOH.

Mudi hon hop theo séang ché c6 thé con chira mudi magie-kém hdn hop hodc mudi
nhém-kém hén hop hoic mudi canxi-kém hon hop cua axit sulfonic c6 cong thire (I)

trong d6 n bang 2.

Tét hon néu anion 1a dianion va c6 cong thirc (laa), (Ibb) hodc (lcc)

-3
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R1 i;iz’i
@0—3{0}5—0—-—00{}8 %0 s(o}a({: SO5
OH (laa), OH (Ibb)
hodc
RT
AN _— ©
0 S{O};(}*CH{OH) sfo}-0
OH (Icc),

trong d6 n dugc dinh nghia nhu néu trén.

Theo mdt phuong an, mubi theo sing ché 13 mudi magie-kém hdn hgp cua hop

chit c6 cong thire (1a), (Ib) hodc (Ic)

I i
HO lS (l} COOH HO ﬁ C—COOH
O OH (Ia), 0 OCH hosc '
R‘i
Ho—s{o};g;m(ews{@}ﬂ—w

(Ic) trong d6 n doc 1ap bing 1 hoic 2,
nhung it nhit mot n bang 1.

Theo mdt phuong 4n khac, mudi theo séng ché 12 mudi nhom-kém hdn hop cta
hop chét ¢6 cong thirc (la), (Ib) hodc (Ic).

Theo mot phuong an khéc, mubi theo sang ché 1a mudi canxi-kém hén hop cla

hop chit c6 cong thirc (1a), (Ib) hodc (Ic).
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Theo mot phuong an khic, mubdi nay 13 mudi magie-kém, trong d6 cac ion dbi 1a
ion magie & ham luong nim trong khoang tir 40% dén 60% mol va ion kém & ham lugng
nim trong khoang tir 40% dén 60% mol va tét hon néu ion magie & ham lugng nam trong
khoang tir 45% dén 55% mol va ion kém & ham luong nim trong khoang tir 45% dén

55% mol .

Theo mot phuong an khic, mudi ndy 14 mudi nhém-kém, trong d6 cac ion dbi
chira ion nhom & ham luong nam trong khoang tir 25% dén 60% mol va ion kém & ham
lwong nam trong khoang tir 40% dén 75% mol va 8t hon néu ion nhém & ham lwong nim
trong khoang tir 30% dén 50% mol va ion kém & ham lwong nam trong khoang tir 50%

dén 70% mol .

Theo mot phuong an khéc, mudi ndy 12 mudi canxi-kém, trong d6 céac ion déi 1a
ion canxi & ham lugng nam trong khoang tir 30 dén 60% mol va ion kém & ham lugng
nim trong khoang tir 40 dén 70% mol va t6t hon néu ion canxi & ham luong nam trong
khoang tir 35 dén 55% mol va ion kém & ham luong ndm trong khoang tir 45 dén 65%

mol.

Theo mdt phwong 4n khéc, hon hgp nay chita mudi cla axit sulfinic va mudi cia

axit sulfonic & ty 18 khéi lugng nim trong khoang tir 3:1 dén 1:5.

Theo mét phuong 4n khac, hon hop nay la mudi magie-kém hdn hop cla axit
sulfinic va& mudi magie-kém hon hop cua axit sulfonic & ty 1€ khéi luvong nim trong

khoang tir 2:1 dén 1:3.

Theo médt phuong 4n khac, hdn hgp nay 1a mudi nhom-k&m hén hop cla axit
sulfinic va mubi nhom-kém hdn hop cua axit sulfonic ¢ ty 1é khéi lugng nam trong

khoang tir 1:1 dén 1:2.

Theo mot phuong an khac, hdn hop nay 1a mudi canxi-k&m hdn hop cla axit
sulfinic va mudi canxi-kém hdn hop cla axit sulfonic & ty 1& khéi lwong nam trong
khoéng tir 3:1 dén 1:3.

Céc mudi theo sang ché ciing ¢ thé 1a mudi sulfit, dic biét 1a magie-kém-sulfit
hodc nhom-k&m-sulfit. N6i chung, mudi ndy chtra magie-k&m-sulfit hoac nhom-kém-

sulfit nhé hon 2% khéi luong, t6t hon néu nhé hon 1% khéi lugng va dic biét 1a nhé hon
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0,5% khéi lugng. Néu mubi nay 1a mudi sulfit thi mudi nay c6 mat & ham luong it nhét

béng 0,01% khdi lugng.

Theo mdt khia canh khéc, sang ché dé cap dén quy trinh didu ché cac hop chit

hodc ché pham theo sang ché bao gbm céc budc
a) diéu ché dung dich nuéc chira axit glyoxylic,

b) diéu chinh d pH cua dung dich axit glyoxylic dén tri s6 nam trong khoéang tir
2,8 dén 4 bang cach bd sung magie hydroxit, trong trudng hop mudn c6 mubi magie-kém,
hodc bang cach bd sung nhom hydroxit, trong trudng hop mudn c6 mubi nhom-k&m hoic
bing cach bd sung canxi hydroxit hodc canxi oxit, trong truong hop mudn c6 mubi canxi-

kém,
¢) bd sung k&m dithionit (ZnS,04) vao dung dich thu dugc & bude (b),

d) diéu chinh d6 pH ctia dung dich thu dugc & budce (c) dén tri s6 nam trong

khoang tir 4,5 dén 6.

Tét hon néu, cac bazo duge sit dung & bude (d) dé didu chinh @ pH 1a tuong tu
nhu bude (b), tirc 1a magie hydroxit duge str dung cho mudi magie-kém, nhém hydroxit
duogc st dung cho mudi nhém-kém va canxi hydroxit hodc canxi oxit dugc st dung cho

muoi canxi-kém.

Theo mdt phuong an, do pH & bude (b) dugc didu chinh dn tri s6 nam trong
khoang tir 2,9 dén 3,8. Theo mot phuong &n khac, @6 pH & bude (d) duge diéu chinh dén

tri sb ndm trong khoang tir 4,5 dén 5,5.

Theo mot phuong an khac, kém dithionit & budc (¢) duogc bd sung vao & ty 1¢ mol

nim trong khoang tir 1:0,5 dén 1:3 (kém dithionit : axit glyoxylic).

Theo mdt phuong an khic, mubi sulfinat va mubi sulfonat dugc tich riéng bang
cach két tinh hodc két taa. Pé dat dugc muc dich nay, dung mdi tron 1an dugc véi nuéc
(metanol, etanol, propanol, isopropanol, axeton, metyl etyl keton v.v..) ¢6 thé dugc bd
sung vao dung dich thu dugc & budc (d) dé lam két tia cac mudi nay. Cac mudi niy sau
d6 c6 thé duge tach riéng va 1am kho theo cach thong thuong, vi du bang cach két tinh
phan doan tur nudc hodc hdn hop nuée va dung moéi tron l1an dugc voi nude néu trén.

Buéc 1am khd ¢6 thé dugce thuc hién theo cach thong thuong, vi du béng cach lam kho
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bing céch sdy phun dung dich thu duge & bude (d) hodc hdn dich thu duge sau khi két
tinh.

Theo mot phuong an khdc, sang ché dé cap dén mudi thu duoc bang cach didu
chinh d6 pH cta dung dich nuéc chira axit glyoxylic dén tri s6 ndm trong khoang tir 2,8
dén 4, tbt hon néu nam trong khoang tir 2,9 dén 3,8, bang cach cho dung dich nay phan
mg v6i magie hydroxit hodc nhém hydroxit hodc canxi hydroxit, cho mudi magie hoic
nhom hodc canxi cta axit glyoxylic thu dugc phan ung v6i kém dithionit va diéu chinh
do pH dén tri sb nam trong khoang tur 4,5 dén 6, tdt hon néu nam trong khoang tur 4,5 dén
5,5, va tlly ¥ phan tach mubi nay. Tét hon néu budc phan tich mudi nay dugc thuc hién
nhu dugc md ta trén day. Theo mot phuong an khéc, kém dithionit dugc bd sung vao & ty

1& mol ndm trong khoang tir 1:0,5 dén 1:3 (kém dithionit : axit glyoxylic).

Cac mudi theo sang ché c6 thé duoc didu ché & dang réan, vi du dang bot hodc hat,
hodc dudi dang dung dich nude. Cac mubdi dang ran va dung dich nudc chira ching 1a bén
khi bao quéan trong mot thoi gian dai. Ngay ca sau khi bdo quan dung dich trong thoi gian
21 ngay & do pH 5 thi kha nang khir ctia dung dich chi giam rat it. Him luong nuée cua
cac mudi theo sang ché & dang rin, n6i chung, nam trong khoang tir 0,1 dén 3% khoi

luong, tinh theo chét rin kho.

DPé su dung, céic mubi nay cé thé dugc st dung & dang ran, dudi dang dung dich
nuée hodc hdn dich nuée cb thé méi duoc diéu ché. Vi du, dung dich nudc hodc hoén dich
nuée c6 thé chira hop chét hoic ché pham & ham lugng 10 dén 50% khéi luong, tinh theo

tong khdi lugng ctia dung dich hodc hon dich.

Theo mdt khia canh khac, sang ché dé cap dén ché pham chira mubi theo sang ché
va céc chat phu gia va cac chét bd tro thong thudng nhu cac mudi kim loai khac nhu
mudi kim loai cua sulfat.

Theo mot phuong an, ché pham theo séng ché chira cac chét khir bo sung nhu axit
ascorbic, axit isoascorbic hodc mudi cia cac axit nay, hodc bisulfit, v.v..

Luong cac chat khir bd sung va/hodc céc chét phu gia va/hodc cac chét bd trg
thong thuong, néi chung, it hon 30% khéi lugng, tinh theo tong khoi luong clia ché pham.
Do d6, ché pham theo sang ché chira mudi theo sang ché & ham luong it nhét 13 70% khdi

luong, dac biét 1a it nhat 80% khdi luong, tinh theo téng khdi lwong ctia hdn hop ran nay.

_7-
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Ché pham theo sang ché ¢6 thé dugc pha ché bang cach tron cac thanh phan theo

ty 18 phdi tron mong mudn.

Cac mudi theo sang ché 1a chit khir ma bén hon mudi natri twong Gng va khong
gy ra mui luu huynh va con c6 kha nang khir tvong duong. Tuy nhién, kha nang khtr
ctia cac mudi nay 13 cao hon kha ning khur cia mubi kém tuong tmg. Do vay, cac mudi
theo sang ché duoc wu tién st dung lam chét khir trong c4c linh vuc cin kha ning khu
cao va do 6n dinh theo thoi gian cao. Vi du, cc mubi nay co thé dugc str dung 1am chét
khtr trong trong cong nghé in dét, dac biét 1a trong in phd mau vai, trong tay trang vai
ho#c nhudm hoan nguyén, hodc lam chit khir dé tay tréng cac khoang chat, nhu kaolin
V.V.., vd X0 soi, vi du xo xenluloza. Tuy nhién, t6t hon néu ching dugc st dung lam chét
khoi mao trong polyme héa nhii twong cung voi cac chét khoi mao peroxit dé cho phép
qué trinh polyme hoa dugc thuc hién & nhi€t do thap hon. Dé dat dugc muc dich nay, céac
mubi theo sang ché, néu mubn, con co thé duoc st dung ciing véi cac ion kim loai c6 thé
oxy hoa, nhu Fe*", Mn?* v.v.. Tét hon néu, cac mudi theo sang ché duogc st dung lam
chét khir trong quéa trinh polyme hoa chinh va/hodc hau polyme hoa cua polyme nhii

twong dé khir ham lugng monome du dén muc chip nhan dugc.

Do do, sang ché con dé cap dén viéc sir dung mubi néu trén 1am chét khir, dic biét
1a 12 1am chét khir trong cong nghé in dét, dac biét la trong in phd mau vai, trong tay tring
vai hodc nhudm hoan nguyén, hodc lam chét khir dé tay trang cac khoang chét, nhu
kaolin v.v., va xo soi, vi du xo xenluloza.. Tbt hon néu, sang ché dé cap dén viéc st dung
cac mudi nay trong polyme héa nhil twong. Duoc uu tién ddc biét 1a viée st dung cac
mudi nay trong qua trinh polyme hoa chinh va/hodc hdu polyme hoéa cua polyme nhil

tuong.
Vi du thuc hién sang ché

Céac vi du sau chi nham muc dich minh hoa chir khong gi¢i han pham vi cua sang

ché.

Vi du diéu ché

Vidul

Didu ché mubi magie-kém hdn hop cua axit 2-hydroxy-2-sulfinato/sulfonato
axetic
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59,23g dung dich nudc axit glyoxylic 50% khéi luong duoc trung hoa mot phéan
bing 11,67g Mg(OH),. Pé dat dugc muc dich nay, axit glyoxylic duoc nap vao binh ba
c¢b va duoc pha lodng bang 150mL nuée. Sau d6, Mg(OH), duoc bd sung vao & dang ran.
Do pH da tang Ién dén 3,5. Mg glyoxylat thu dugc nay sau d6 duoc cho phan mg véi
k&m dithionit & ty 1é mol 1:1. K&m dithionit thu dugc duoc bd sung vao dudi dang dung
dich nudc (32% trong nuréc) qua phéu nhé giot. Hon hop phan tmg duge khudy trong thoi
gian 60 phit. Mg(OH), dugc bd sung tir tir vao dé chinh 9 pH dén 5 va hon hop phan
ung nay duogc khudy thém 60 phut & nhiét do phong. Hoén hop phén (g nay duge loc dé
thu duoc dung dich trong khong mau.

Dung dich ndy dugc phén tich bing chuin d iot. Dung dich Mg-Zn-
sulfinat/sulfonat chira 1,9% khéi luong magie va 5,5% khdi lrong kém, 7,9% khéi lugng

sulfinat, 10,6% khéi luong sulfonat, va 0,1% Kkhéi luong sulfit.
Phd IR trong nuéc cho céc pic & cac s6 song sau:

3290cm™ (74,7%T), 1733cm™ (47,3%T), 1630cm™ (75,6%T), 1545cm™ (75,3%T),
1502 cm™ (83,7%T), 1381 cm’' (81,5%T), 1334cm™ (81,3%T), 1 174em™ (61,9%T),
1083cm™ (78,2%T), 1034cm™ (76,3%T).

Dé thu duogc chit & dang ran, dung dich c6 thé duoc lam kho bang cach st dung

may sdy phun thé hé cai tién B-290 quy md phong thi nghiém tir Buchi, Switzerland.
Vidu2
Diéu ché mubi kém cua axit 2-hydroxy-2-sulfinato/sulfonato axetic

59,23g dung dich nudc axit glyoxylic 50% khéi luong dugc trung hoa mot phan
bang 16,28g ZnO. Pé dat duoc muc dich nay, axit glyoxylic dugc nap vao binh ba cd va
duogc pha loang bang 150mL nuéc. Sau d6, ZnO dugce bd sung vao & dang ran. Po pH da
tang 1én dén 3,5. Zn glyoxylat thu dugc sau do dugc cho phan tmg v6i kém dithionit & ty
16 mol 1:1. Kém dithionit dugc bd sung vao dudi dang dung dich nude (32% trong nudc)
qua phéu nhé giot. Hon hgp phéan Gng nay dugc khudy trong thoi gian 60 phit. ZnO dugc
b sung tir tir vao dé didu chinh @ pH dén 5 va hén hop phan g nay dugc khudy thém
60 pht & nhiét 46 phong. Hon hop phan tng nay duoc loc dé thu duoc dung dich trong

khong mau.
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Dung dich nay dugc phén tich bang chuin do iot. Dung dich Zn-sulfinat/sulfonat
chtra 11,9% khéi luong kém, 8,6% khdi luong sulfinat, 11,9% khéi lugng sulfonat, va
0,2% khéi lugng sulfit.

Pho IR trong nudce cho céc pic & cc s6 song sau:

3284cm™ (75,8%T), 1732cm’™ (47,0%T), 1630cm™ (76,3%T), 1545cm™ (75,8%T),
1501 cm™ (83,8%T), 1381 cm’ (82,1%T), 1334cm™ (81,6%T), 1 173cm™ (62,7%T),
1082cm™ (78,6%T), 1035¢m™ (78,1%T)

Pé thu dugc chit & dang ran, dung dich c6 thé dugc 1am kho bang cach str dung

may sy phun thé hé cai tién B-290 quy md phong thi nghiém tir Buchi, Switzerland.
Vidu3
Diéu ché mudi nhém-kém hdn hop cua axit 2-hydroxy-2-sulfinato/sulfonato axetic

59,23 g dung dich nudc axit glyoxylic 50% khéi luong dugc trung hoa mot phén
béng 20,80g AI(OH)s. Dé dat duge muc dich nay, axit glyoxylic dugc nap vao binh ba cd
va duge pha lodng bang 150mL nuée. Sau d6, Al(OH); dugc bd sung vao & dang rin. Do
pH da ting lén dén 3,0. Al glyoxylat thu duge sau d6 dugc cho phan tng v6i kém
dithionit & ty 1& mol 2:3. K&m dithionit nay dugc bd sung vao duéi dang dung dich nudce
(32% trong nuéc) qua phéu nhé giot. Hon hop phan tng nay dwoc khudy trong thoi gian
60 phit. Cho thém tir tir AI(OH); vao dé diéu chinh do pH dén 4,5 va hon hop phan ung
nay dugc khudy thém 60 phut & nhiét do phong. Hon hop phan tng nay dugc loc dé thu

duogc dung dich trong khong mau.

Dung dich nay dugc phéan tich bing chuin dd iot. Dung dich Al-Zn-
sulfinat/sulfonat thu duoc chia 3,9% khdi luong sulfinat, 6,2% khdi lugng sulfonat, va
0,1% khéi luong sulfit.

Céc gia tri cho Zn va Al dugc xdc dinh bang phép do phd huynh quang tia X bang
céch sir dung thiét bi S2 Ranger tir Bruker dudi khi heli: Zn: 2,6% khéi luong, Al: 0.7%
khéi luong.

Phé IR trong nudce cho cac pic & cac s6 song sau:

3294cm™ (47,8%T), 2158cm’™ (94,7%T), 1635cm™ (63,8%T), 1383cm™ (85,6%T),
1171 em™ (81,3%T), 1027cm’™ (78,5%T), 459cm™ (24,3%T)

-10-
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Pé thu dugc chit & dang ran, dung dich c6 thé duge 1am kho bang cach st dung

mAy sy phun thé hé cai tién B-290 quy md phong thi nghiém tir Buchi, Switzerland.
Vidu 4
Do 6n dinh cua cac dung dich mubi
Ham lugng sulfinat theo thoi gian cla cac dung dich 10% khéi luong chira cac
mubi sau
a) mudi dinatri cta axit 2-hydroxy-2-sulfinato axetic (47% khéi luong), mudi

dinatri cta axit 2-hydroxy-2-sulfonato axetic (18% khéi lwong), va natri sulfit (33% khdi

lugng),

b) mudi dinatri cta axit 2-hydroxy-2-sulfinato axetic (38% khdi lugng), mudi
dinatri cta axit 2-hydroxy-2-sulfonato axetic (57% khéi lugng), natri sulfit (1% khéi

lugng),

¢) Zn-Mg-sulfinat, Zn-Mg-sulfonat, va Zn-Mg-sulfit cta vi du 1,

d) Zn-sulfinat, Zn-sulfonat va Zn-sulfit cta vi du 2,

e) Zn-Al-sulfinat, Zn-Al-sulfonat va Zn-Al-sulfit ctia vi du 3

duoc xac dinh bang chuin do iot. Cho muc dich so sanh, céc gia tri cho cac dung
dich a) va b) ciing dugc xac dinh ¢ do pH 9 ma tao ra khi hoa tan mudi natri trong nudc.
Do pH cua cac dung dich a) va b) dugc didu chinh dén 5 bang axit sulfuric lodng. Cac két
qua nay dugc thé hién trén Fig.1. Nhu c¢6 thé duoc nhan thdy, mudi Zn-Mg va mudi Zn-
Al thé hién do 6n dinh cai thién so v6i mudi natri trong tmg. Do 6n dinh dugc cai thién
nay 1a uu diém dang ké cho ngudi str dung vi dung dich duy tri duoc kha nang khir cia
no trong thoi gian 1au hon nén dung dich cé thé duoc gitt va st dung trong thoi gian 14u
hon ma khong gay ra ton that hoat tinh dang ké.

Vidu5

Nhiét d6 chdt mau hoan nguyén (Vat dye)

Phuong phéap nay dugc biét dén tir cong nghiép dét va st dung phan Gmg cia chét
mau hoan nguyén (¢ day la indanthren) véi cac chat khtr. Nhiét do ma & do sy khir mau

cua que thir nghiém xay ra cang cao, thi chét khir cang 6n dinh & dd pH thir nghiém. Cac
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nhiét do chdt mau hoan nguyén sau ddy dugc xac dinh ¢ do pH 5 trong cac dung dich

trong nudc 2% khéi lwong.

Bang 1 : nhiét do chit mau hoan nguyén & pH=5

Chat khir Nhiét 6 chat mau hoan nguyén
Dung dich a) Nhiét d phong
Dung dich b) Nhiét d6 phong
Dung dich ¢) 72°C
Dung dich d) 85°C
Dung dich e) 55°C

Céc dit liéu nay khing dinh cac két qua duoc thé hién trong Fig.1 .
Vidué6
Kha nang khtr

Dé ching té kha ning khtt cla cac hop chét va ché phim theo séng ché trong viéc
kht ham luwgng monome du trong qué trinh polyme héa nhil twong st dung latec styren-

n-butylacrylat (Liocryl XAS 4727 thu dugc Synthopol Chemie GmbH & Co. KG).

Céac monome styren va n-butylacrylat dugc bd sung vao latec nay dén ham luong
cudi mdi loai 5000 ppm va dugc dong nhét hoa. 350g latec dugc nap vao binh va nhiét do
cia binh duoc didu chinh dén 60°C bang cach sir dung bo 6n nhiét. Chét khit va tac nhén
oxy hoa, tert.-butylhydroperoxit (tBHP: tert.-butylhydroperoxide), dugc cho dong thoi
vao latec & nhiét do 60°C & ham luong 0,1% khdi lwong mdi loai, tinh theo tong khéi
luong cua latec. Murc bd sung va noéng do twong Umg cla cic hén hop chit khir va chét
oxy hoa dugc dua ra trong bang 2 sau day. Cac dung dich chét khir a) dén e) duwocj néu
trong vi du 4 dugc st dung. N@)ng dd cua cac mubi sulfinat nhu 1 chit x4c dinh hoat tinh
trong cac hdn hop chét khir trong mdi trudng hop duge diéu chinh dén 4% khéi luong dé

thuc hién thir nghiém so sanh.

Bang 2: Liéu lugng cia chét oxy héa va chét khir

Lugng dung dich Mitc bd sun
duogc bo sung &

Dung dich sulfinat 4% khoi 8,75mL ,
luong (10g trong 250mL H,0) | (4 x 2,19mL m¥i 1n) 0,146ml/phit
Dung dich t-BHP 2,2% khoi 22,72mL ,
luong (5,5 t-BHP (70% khdi | (4 x 5,68mL mdi lan) 0.378mL/phit
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ﬁluc_mg) trong 250mL H,0) l I |

Cac mAu dugc 14y ra khéi binh theo lich trinh dugc dua ra trong bang 3:
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Bang 3

Mau
PO Ban dau, nhiét do chua duoc diéu chinh
P1 Ban dau, nhiét 46 da dugc diéu chinh
P2 Mau sau thoi gian phan tng 15 phat
P3 Mau sau thoi gian phan tng 30 phut
P4 Mau sau thoi gian phén Umg 45 phut
P5 Mau sau thoi gian phan ng 60 phut

Ham lugng monome du dugce xac dinh nhu sau:

Headspace-GC-MS cua Perkin Elmer c6 b phan héa hoi Headspace-bd Bom mau
ty dong (Headspace-Autosampler) va phuong phdp da chiét Headspace (Multiple
Headspace Extraction method) dugc st dung dé xac dinh ham lugng monome du. Céc
két qua cho n-butylacrylat du dugc thé hién trong bang 4 va Fig.2 va céc két qua nay cho
styren du dugc thé hién trong bang 5 va Fig.3.

Bang 4: phan trim gidm ham Iuong n-butylacrylat (BA) du

P1 P2 P3 P4 P5
Dung dich a) BAtheo% | 100 | 64,0 | 34,0 | 21,0 | 11,0
Dung dich b) BAtheo% | 100 | 55,4 | 31,3 | 152 | 3.5
Dung dich ¢) BAtheo% | 100 | 63,2 | 36,1 | 21,0 | 11,3
Dung dich d) BAtheo% | 100 | 67,6 | 52,8 | 34,5 | 20,6
Dung dich e) BA theo % 100 | 542 | 25,5 | 16,1 9,3

Bang 5: phan trim gidm ham lugng styren (St) du

P1 P2 P3 P4 P5
Dung dich a) | Sttheo% | 100 | 77,3 | 17,0 | 7.6 2,8
Dung dich b) | Sttheo% | 100 | 45,0 | 17,4 3.9 0,0
Dung dich¢) | Sttheo% | 100 | 489 | 20,7 | 8,3 2,9
Dung dichd) | Sttheo% | 100 | 58,4 | 43,2 | 24,1 | 10,6
Dung diche) | Sttheo% | 100 | 43,0 | 6,7 7,2 2,3

Cac Bang 4 va 5 va cac Fig.2 va 3 cho thdy 1a kha nang khir cta céc dung dich ¢)
va ) theo sang ché 13 tét hon déng ké kha nang khur cta dung dich d).

Vidu7
Xac dinh mui luvu huynh

Céac chat khir duge cép dudi dang rin va dung dich hoac hén dich 20% khdi lugng.
Mui duge xac dinh boi Ban danh gia gbm 5 nguoi va dugc danh gia theo phén loai &
bang 6. Chét khir 13 cac mubi duoc dua ra trong vi du 4. Céc két qua nay dugc dua ra &

bang 7.

Bang 6: Phan loai mui
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Mic danh gia Phan loai
0 Khong c6 mui luu huynh
1 Hoi ¢6 mui luu huynh
2 C6 mui luu huynh dang ké
3 Co6 mui luu huynh rd
4 C6 mui luu huynh rét 16

Bang 7: Murc danh gia phén loai

S Mirc danh gia
Chat khtr 0 T11213 34
Mudi a), rin X
Mudi a), dung dich X
Mudi b), rin X
Mudi b), dung dich X

Mubi c), ran
Mubi c), dung dich
Mudi d), rin
Mubi d), dung dich
Mudi e), ran
Mudi e), dung dich

Sisliddislislls!

Céac mubi theo sang ché khong hinh thanh mui luu huynh trong khi d6 céc mudi
natri it ra ¢6 mui luu huynh dang ké. Didu nay khang dinh céc két qua dugc dua ra trong

vi du 4.
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YEU CAU BAO HQ
1 . Mubi magie-kém hdn hop hodc mubi nhom-k&m hdn hop hodc mudi canxi-kém hdn

hop cua axit sulfinic c6 cong thire (I)

R'I

|

HO—S8(0}z—C—R?
OH

trong d6 R' 1a H hoic C;-Cg alkyl, R* 12 COOH, SO;H hodc CH(OH)S(0),-OH, n
bang 1 va trong d6 axit ndy tao ra anion va cac ion dbi chira ion magie va ion kém hodc

ion nhom va ion kém hodc ion canxi va ion kém.

2. Mubi magie-k&m theo diém 1, trong d6 cac ion dbi chira ion magie & ham lwgng nim
trong khoang tir 40% dén 60% mol va ion kém & ham lwong nam trong khoang tr 40%
dén 60% mol hodc ion magie & ham lugng nam trong khoang tir 45% dén 55% mol va

ion k&m & ham luong nam trong khoang tir 45% dén 55% mol.

3. Mubi nhom-kém theo diém 1, trong d6 cac ion dbi chira ion nhom & ham luong nam
trong khoang tir 25% dén 60% mol va ion kém & ham luong nim trong khoang tir 40%
dén 75% mol hodc ion nhém & ham luong nim trong khoang tir 30% dén 50% mol va
ion k&m & ham luong nam trong khoang tr 50% dén 70% mol.

4. Mubi theo diém bét ky trong sd cic diém néu trén, trong d6 R' 13 H.

5. Mubi theo diém bét ky trong s6 cac diém néu trén, trong d6 R* 12 COOH.

6. Mudi theo diém bét k¥ trong s6 cac diém néu trén, trong d6 mubi nay con chira mudi
magie-kém hdn hgp hodc mubi nhom-kém hdn hop hodc mudi canxi-kém hdn hop cua
axit sulfonic ¢6 cong thuc (I) trong d6 n bing 2.

7. Muéi theo diém 6, trong d6 mudi ndy chira mubi cua axit sulfinic va mubi cia axit
sulfonic & ty 18 khdi lugng nim trong khoang tir 3:1 dén 1:5.

8. Mudi theo diém 7, trong d6 mudi nay chira mudi magie-k&m hdn hop cta axit sulfinic
va mudi magie-kém hon hop cua axit sulfonic & ty 1 khéi lwong nim trong khoang tir 2:1

dén 1:3.
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9. Muoi theo diém 7, trong d6 mudi nay chira mudi nhom-kém hdn hop cua axit sulfinic
va mudi nhom-k&m hdn hop cia axit sulfonic & ty 1€ khoi luong nam trong khoang tir 1:1

dén 1:2.

10. Muéi theo diém bét ky trong sb cac diém tir 6 dén 9, trong d6 mudi nay chira magie-

kém-sulfit hoic nhom-kém-sulfit & ham lwong nhé hon 2% khéi lugng.

11. Mudi nhu duge xac dinh theo diém bét ky trong s6 cac diém tir 6 dén 10 duoc didu
ché bing cach diéu chinh do pH cua dung dich nuée chia axit glyoxylic dén tri s6 nim
trong khoang tir 3 dén 4, bang cach cho dung dich nay phéan tmg v6i magie hydroxit hodc
nhom hydroxit hodc canxi hydroxit, cho mudi magie hoic nhom hodc canxi cia axit
glyoxylic thu dugc phan tng v6i kém dithionit va didu chinh do pH dén tri s6 nim trong

khoang tir 4,5 dén 6.

12. Ché phim chira mudi theo diém bat ky trong sb cac diém tir 1 dén 11 va cac chit khir

bd sung, cic chét phu gia va/hodc cac chét bd tro thong thuong.
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Ham lwong sulfinat (%)

100 -

D6 ou dinh ciia sulfinat & 44 pH = S theo thoi gian

60+ T E T

opH9 OpHS 1 2 4 9 15 21
Thoi gian (ngay)

= Sulfinat cia a)
= Sulfinat cua b)
= Sulfinat cia ¢)
& Sulfinat cua d)
= Sulfinat cda e)

Fig.1

T¥ 1é phan tram cia monome butyl acrylat
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Fig.2
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TY 1€ phan tram ciia monome styren
100

S, 80 -

‘Dung dich a)
‘Dung dich b)
-Dung dich ¢)

e
= 40

== Dung dich d)
-Dung dich e)

B op
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