(12) BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

% (19)  Cong hoa xa hoi chii nghia Viet nam (VN)  (11)  [{IIEMAMANN

CcuUC SG HOU TRI TUE 1-0019838
(51)7 C11D 10/00 (13) B

(21) 1-2013-01254 | (22) 25.10.2011
(86) PCT/US2011/057612 25.10.2011 (87) WO02012/061103  10.05.2012
(30) 61/406,547 25.10.2010 US

61/406,556 25.10.2010US

61/406,570 25.10.2010US
(45) 25.09.2018 366 (43) 27.01.2014 310

(73) STEPAN COMPANY (US)
22 W. Frontage Road, Northfield, IL. 60093, United States of America
(72) ALLEN, Dave, R. (US), BERNHARDT, Randal, J. (US), BROWN, Aaron (US),
MASTERS, Ronald, A. (US), WOLFE, Patrick, Shane (US), TITIEVSKY, Lena (US)
© (74) Cong ty TNHH T4m nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) CHf PHAM LAM SACH BE MAT CUNG VA CHE PHAM TAY DAU MO
CONG NGHIEP CHUA HON HOP THU PUGC TU QUA TRINH CHUYEN VI
DAU TUNHIEN

(57) Sang ché& dé cap dén ché pham lam sach bé mit cing thu dugc tir nguyén
liéu ddu tu nhién dugc chuyén vi. Theo mot khia canh, ché phdm nay chifa it
nhat mot chat hoat dong bé mat dang anion dugc tao ra tir axit C,,-C,, chita mot
vi tri chua no, axit octadexen-1,18-dioic, hodc cac din xudt este cta ching thu
duoc tir qua trinh chuyén vi. Cic nhém cu thé cia hop chét dugc sulfonat héa (vi
du mot s6 amit sulfonat, alkoxylat ciia este béo dugc sulfonat hda, amidoamin
sulfonat, amidoamin betain sulfonat, sulfo-estolit) duoc xac dinh hitu ich dung
lam chat hoat dong bé mat dang anion. Theo khia canh khic, sdng ch& dé cap
dén ché phdm lam sach bé mat cing chita nudc chifa it nhat mot chét hoat dong
bé mat khong phan ly hodc dang ludng tinh dugc tao ra tir axit C,,-C,; chita mot
vi tri chua no, axit octadexen-1,18-dioic, hodc céc din xudt este clia ching thu
dugc tir qué trinh chuyén vi. Cdc nhém cu thé trong s6 cdc chdt hoat dong bé mat
néu trén (vi du mot s6 amit, imidazolin quat sulfonat, alkoxylat ctia este béo, va
amin oxit, betain, amidoamin sulfobetam) cung duogc x4c dinh. Ché€ phdm lam
sach chia nuéc néu trén 1a san phadm c6 hiéu qua lam sach tuong dwong hodc t6t
hon cdc sin phdm thuong mai trong thit nghiém danh gid kha nang ria theo
dudng thang Gardner. Ché phdm tdy ddu m& cong nghiép chifa dung moi amit
C10 hoac C,, va dugc tao ra tur axit C,- C17 chita mot vi trf chua no thu dugce ti
qué hinh chuyén vi c6 hiéu qua 1am sach t6t hon so véi tiéu chuén thuong mai.
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Linh vie ky thuit dwoc dé cap

Sang ché dé cap dén ché phém lam sach bé mit cing, va cu thé dén thanh phén hitu
ich trong ché phim 1am sach nay 1am chat hoat déng bé mit hozc dung mdi cé ngudn gde tir

qué trinh chuyén vi dau tw nhién.
Tinh trang k§y thuit ciia sang ché

Ché phdm Iam sach bé mat cimg lién tuc dugc phat trién va dwoc cai tién d& phu hop
v6i nhu cdu clia ngudi tiéu ding thay ddi theo thoi gian, cac quy dinh mdi trudong va st
khée ngdy cang nghiém ngit. Cac ché phim lam sach bé mit cing hidu qua c6 thé loai bd
chit ban dang diu m?& ra khoi cac bé mit nhin hodc dugc danh bong & cép d6 cao va téy
tring cdc bé mit ndy ma khong dé lai cac mang hoic vét d& nhan thdy. Céc ché phdm chira
nudc méi dung d8 1am sach, dugc thiét k& cha yéu dé s dung trong gia dinh hodc co quan,
thuong bao gc‘Sm mot hodc nhidu chét hoat dong bé mit cling véi nude. Thong thudng, ché
phdm 1am sach bao gdm luong nho clia (c4c) dung méi hitu co ¢6 ddc tinh thap, chit khang
khuAn, chét dém, chat cang hoa, hoat chét tang cuong hi€u qua lam sach, chét téy tréng, chét
lam tang d9 tan, va céc thanh phan khac. Vi céc nha san xuét ¢ ging phat trién cac san
phim than thién hon v&i mdi trudng, nén luong (cac) dung mdi st dung thuong duge gidm,
do pH dugc didu chinh gﬁn hon véi @6 pH trung tinh (5-9), va chon hoat chét tdng cuong
hiéu qué 1am sach/chit dém nhu cic mudi ctia axit hitu co (xitrat) nhin chung cé tinh ning
thép hon so v&i phosphat hoac EDTA. Do vay, didu quan trong dé dat duoc tinh nang “sach
bong” 1a phai x4c dinh dugc cac chét hoat ddng bé mit ma tuong thich véi cac thanh phin
lam sach khac (k& ca céc chét hoat dong bé mat khac) va hoat dong theo cach hiép dong véi
cac thanh phin nay dé tao ra két qua t6t. Cac ché phim lam sach bé mit cimg cong nghiép,
ma duoc st dung cling véi viée kiém tra k§ thuat thich hop, thudng dya trén dung mdi va c6

thé xtr 1y cac diu m& kho thy hon.

Trong s& hang nghin tai liéu vién din lién quan téi ché phdm 1am sach bé mit cimg,
chi mot sb it tai liéu & ddy dé cdp dén céc linh vuc da dang néu trén: Patent My s6 US
5,770,549 (ché phém lam sach khong dung moéi st dung 3-67% chét hoat dong bé mat
duong va 1-3% etoxylat ctia rugu C4-Cy2); US 5,814,590 (ché phim 1am sach khong ty vét
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chira dianion sulfosuxinamat va chét hoat dong bé mit 1a ruou duoc polyetoxy hoéa); US
6,281,178 (chét hoat d6ng bé mit co tac dung téy rira, chét tdng cuong hoat tinh téy rira, va
chit 1am ting d¢ tan cho ché phdm lam sach khéng dung méi); US 6,284,723 (ché phim
khéang khuén chita amin oxit va chét hoat dong bé mit amoni bac bén); US 6,399,553 (hdn
hop chit hoat d6ng bé mit dang anion chira alkyl diphenyloxit disulfonat va alkan sulfonat);
US 6,511,953 (chét tdy tring, chit dém dé duy tri d6 pH it nhét 1a 11,5, va hdn hop chét
hoat ddng bé mit chira chét hoat dong bé mit khong phén ly dugc etoxylat héa va chit hoat
dong bé mit dang anion); va US 6,605,584 (quat dugc etoxy hda va chét hoat dong bé mit
14 etoxylat ciia rugu mach ngén két hop v6i hop chit amoni bac bdn d cho hiéu qua khang
khudn) va céng bd don yéu ciu cip patent M§ sb US 2010/0184855 (sulfoestolit diing lam
chét hoat dong bé mat).

D61 khi, ché phdm lam sach bé mit cimg dugce phdi ché chira este hodc amit béo thu
dugc bang cach thily phan hodc chuyén héa este céc triglyxerit, ma thuong 13 céc chét béo
d6ng vat hodc thuc vat. Do d6, phan béo ctia axit hoic este ndy thudng s& c6 6-22 nguyén tir
cacbon v6i hdn hop clia cdc mach no hodic chua no trong mach. Tuy thudc vao ngudn
nguyén lidu, cac axit hodc este béo thudng ¢ thanh phan Cis dén C,; chiém wu thé hon. Vi
du, qua trinh metanol phan dau d4u twong tao ra metyl este no cia axit palmitic (Cyq) va
stearic (Cyg) va metyl este chua no cua axit oleic (C;g chita mét vi tri chua no), linoleic (Cig
chtra hai vi tri chua no), va a-linolenic (Cyg chira ba vi tri chua no). Tuy nhién, cadc nguyén
lidu nay thudng c6 mic d6 dap tng nhu ciu thip hon do céc hop chit ¢6 mach cacbon 16n

nhu vay c6 theé lai 1a vét ban trong mot so dieu kién lam sach.

Céc cai tién gin day trong linh vuc chit xic tic chuyén vi (xem J.C. Mol, Green
Chem. 4 (2002) 5) da dem lai co hdi tao ra nguyén li€u ban d4u chira mot vi tri chua no ¢
chidu dai mach dugc giam bét, thich hop dé didu ché cac chét tiy rira va chit hoat dong bé
mit, tir ddu tu nhién giau Cyg dén C,, nhu diu dau tuong hodc dau co. Dau dau tuong va dau
co c6 thé kinh t& hon, vi du, diu dira, mot nguyén li¢u ban dau truyén théng dé didu ché cac
chét téy rira. Nhu Gido su Mol da giai thich, su chuyén vi dua vao su chuyén hoa olefin
thanh san phdm m&i bing cach pha v& va bién ddi lién két d6i cacbon-cacbon do phirc chit
carben kim loai chuyén tiép gdy ra. Sy tu chuyén vi ciia este béo chua no c6 thé tao ra hdn
hop cin bing ctia nguyén lidu ban dau, hydrocacbon chita vi tri chua no trong mach, va
dieste chua no. Vi dy, metyl oleat (metyl cis-9-octadexenoat) dugc chuyén héa mét phan

thanh 9-octadexen va dimetyl 9-octadexen-1,18-dioat, trong d6 c4 hai sin phim déu gdm
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chu yeu la chat dong phén trans. Su chuyén vi ndy lam dong phin héa mdt cach hiéu qua
lién két doi cis cuia metyl oleat d€ tao ra hon hgp cén bang clia cac chat dong phén cis va
trans trong ci nguyén liéu ban dau “chua dugce chuyén héa” va cic san phdm chuyén vi,

trong d6 chit déng phan trans chiém wu thé.

Su chuyén vi chéo clia este béo chua no vadi olefin tao ra cac olefin mdi va cac este
chua no méi ma c6 thé c6 chiéu dai mach ngén hon va c6 thé khé didu ché duge theo cach
khéc. Vi du, su chuyén vi chéo metyl oleat va 3-hexen tao ra 3-dodexen va metyl 9-
dodexenoat (xem patent M§ s& US 4,545,941). Olefin cudi clng 13 dich téng hop dic biét
mong mudn, va Elevance Renewable Sciences, Inc. gin ddy di mo ta cach thuc cai tién dé
didu ché ching bang cach chuyén vi chéo ndi olefin va o-olefin v&i sy c6 mit ctia chit xuc
tac ruteni alkyliden (xem Cong bb don yéu ciu cip patent M§ s6 US 2010/0145086). Nhiéu
phan tng chuyén vi chéo ctia a-olefin va este béo chua no (déng vai trd 1a ngudn nguyén
lidu ndi olefin) d4 dwoc mé ta. Do vdy, vi dy, phan Gng cta dau dau tuong voi propylen sau
do6 1a thuy phan tao ra, cung véi cac chét khéc, 1-dexen, 2-undexen, axit 9-dexenoic, va axit
9-undexenoic. Mic dii ¢6 sin (tr qué trinh chuyén vi chéo diu tu nhién va olefin) este béo
chua no c6 chiéu dai mach giam va/hodc chi yéu 14 cAu hinh trans ciia loai chua no, nhung

chét hoat dong bé mit nhin chung khéng dugc tao ra tir cic nguyén lidu nay.

Céc tac gia sang ché gin diy d4 mo ta thanh phin mdi thu duogc tir cic nguyén liéu
dua trén co s& su tu chuyén vi ctia ddu tu nhién hodc chuyén vi chéo dau tu nhién va olefin.
Cu thé, cé4c tac gia sang ché da x4c dinh dugc esteamin va este quat, amit béo, cac amin béo
va amidoamin, amin bic bdn, betain, sulfobetain, alkoxylat, sulfonat, sulfo-estolit, va céac
thanh phén khéc thu dugc bing cach tao din xult nguyén liéu duy nhit (xem cac don ndp
cuing thoi diém PCT/US11/57596, PCT/US11/57597, PCT/US11/57595, PCT/US11/57602,
PCT/US11/57605, PCT/US11/57609), tat ca déu duoc ndp vio ngay 25 thang 10 nim 2011,
Nguyén li¢u ban d4u, ma bao gém axit C;o-C;7 chita mdt vi tri chua no, axit octadexen-1,18-
dioic, va dan xuit este ca chung thu dugc tlr qua trinh chuyén vi, tot hon néu c6 it nhit 1%
mol trans-A9 chua no. Vi tinh ndng cua mdt chit hoat dong bé mit cu thé hozic hdn hop cta
céc chit hoat dong bé mit trong ché phdm lam sach bé mit cing khéng dugc suy ra mot
cach d& dang tir cAu tric cta chit hoat dong bé mit, nén céc tic gia sing ché da tién hanh
céc nghién ctru thir nghiém k§ ludng dé xac dinh cic phan nhém ctia chét hoat dong bé mit

¢6 cac dac tinh mong muon dé st dung trong ché pham lam sach bé mat cing.
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Viée tim ra nhém chét hoat dong bé mit méi ludn duge céc nha san xult ché phim
lam sach bé mait cimg quan tdm. Van c¢6 nhu ciu vé chét hoat dong bé mit dua trén céc
nguén c6 thé tai tao duoc dé thay thé cho cac chit hoat dong bé miit géc dau mo. Nguén
nguyén liéu tr nhién truyén théng 1a céc axit va este béo dugc sir dung d8 tao ra chét hoat
dong bé mit thudng ¢ chii yéu 1a (hodc chi ¢6) chit ddng phan cis va khong cé céc phin
béo chua no mach tuong dbi nge"ln (vi du, Cy¢p hodc Cyy). Héa hoc chuyén vi dem lai kha
ning dé tao ra cac tién chit c6 mach ngén hon va chi yéu 1a chit ddng phén trans, ma c6 thé
tao ra tinh ning t6t hon khi c4c tién chit ndy dwoc chuyén hoéa thanh cac thanh phin sau d6
(vi duy, trong chéit hoat dong bé mit). Cac nha san xuit ché phém s& thu loi néu xac dinh
duoc cac phan nhém cu thé ddi véi chat hoat dong bé mat thu duoc tir nguén nguyén li€u ¢

thé tai tao duge va c6 dic tinh phit hop véi ché phim 13m sach bé mit cimg.
Ban chét ky thuét cia sang ché

Muc dich cta sang ché 13 @8 xudt ché phém lam sach bé& mit ctmg, va cu thé dé xuét
dén thanh phan hiru ich trong ché phdm 1am sach nay lam chit hoat dong bé mit hodc dung

moi c¢é ngudn goc tr qua trinh chuyén vi dau ty nhién.

Theo mdt khia canh, sang ché @& cép dén ché phdm lam sach bé mit cimg chira it
nhét mot chét hoat dong bé mit dang anion dugc tao ra tir axit C;¢p-Cy7 chira mot vi tri chua
no, axit octadexen-1,18-dioic, hodc céc din xuét este cla ching thu dugc tr qué trinh
chuyén vi. Chét hoat dong bé mat dang anion dugc chon tir sulfonat Cyg, Cyp, Ci6, hodc Cys,
amit sulfonat Cy, alkoxylat cua este C;y béo dugc sulfonat hda, alkoxylat cua este Ci, béo
c6 mic EO trung binh dugc sulfonat hdéa, amidoamin sulfonat C;,, amidoamin betain
sulfonat C, hoac Cig, amidoamin oxit sulfonat C;o, C;5, Cyi¢, hodc Cyg, alkoxylat clia este
Cigbéo c6 muic EO thép duoc sulfonat hoa, diamidoamin sﬁlfonat Cis, amidoamin dibetain
sulfonat C;3, amidoamin diquat sulfonat C,g, sulfo-estolit clia axit C;y béo chua no va axit
Ci0 hodc C;g béo no, sulfo-estolit cia este Cqo hodac Ci, béo chua no va axit C;y hoac Ci, béo
no, sulfo-estolit cta axit C;, béo chua no, sulfo-estolit cta axit Ci, béo chua no va axit Cy,
hodc Cy5 béo no, va sulfo-estolit ciia este diaxit Cyg va axit C;q béo. Tt hon 14, ché phém
1am sach nay bao gdm mdt hoic nhidu thanh phan khéc, bao gdm nudce, dung mdi hitu co,

chét hoat dong bé mat khong phén ly, va cac chét tuong tu.

Theo khia canh khéc, sang ché dé cap dén ché phém lam sach bé mat cung chua it

nhit mot chit hoat dong bé mit kh6ng phén ly hoac ludng tinh duogc tao ra tr axit C;o-Cy7
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chita mdt vi tri chua no, axit octadexen-1,18-dioic, hodc céc din xuit este cua ching thu
dugc tir qué trinh chuyén vi. Chit hoat dong bé mit khong phan ly hodc ludng tinh duoc
chon tr amit Cyy hodc Ci,, imidazolin sulfonat quat C;o, Cyp, hodc Cig, alkoxylat clia este
Cyo hodc Cy; béo c6 mirc EO trung binh hoac cao, amin oxit Cy, betain Cyo, sulfobetain Cyq
va Cjp, amidoamin sulfobetain C;,, amidoamin sulfonat quat C;o hodc Ci,, amidoamin Cjg,
amidoamin betain Cyg, etoxylat C;gcd mirc EO trung binh ho#c cao, amidoamin monobetain
Cis, amidoamin dibetain C,3, amidoamin monobetain oxit Cyg, amidoamin monobetain quat
Cis, amidoamin monobetain este C;g, amidoamin oxit carboxylat Cig, esteamin Cg, diamit
C1s, amidoamin sulfobetain thu duogc tir ddu co hodc dau dau tuong chuyén vi chéo hodc tir
dau dau tuong tu chuyén vi, amidoamin betain thu dugc tir diu dau tuong chuyén vi chéo
hodc tu chuyén vi, va amidoamin oxit thu dugc tir diu dau twong dwoc chuyén vi chéo. Tt
hon 13, ché phidm lam sach nay bao gdbm mdt hoic nhidu thanh phan khac, bao gdm nuéc,

dung moi hitu co, chét hoat dong bé mit dang anion, va céc chét tuong tu.

Céc tc gia sang ché da bt ngd phét hién ra ring ché phdm 1am sach chira nu6c néu
trén dAy 13 san pham tuwong dwong hoic ¢ dic tinh tdt hon cac ché phdm thuong mai chinh

trong thtr nghiém dénh gia kha ning rira theo dudng thing Gardner chudn.

Séng ché con dé xuét ché phdm tdy ddu m& cong nghiép chira it nhat mot dung moi
dugc tao ra tir axit Cyy-C;7 chita mot vi tri chua no thu duge tir qué trinh chuyén vi va duoc
chon tir amit Cyq hodc Cyp. Céc tac gia sang ché dd ngac nhién phét hién ra ring amit Cy,
hodc Cjp ¢6 dic tinh tdt hon so véi cac tiéu chudn thuong mai, & dang nguyén chit hoic
duoc pha lodng, trong mdt thir nghiém duoc thiét ké dé xéc dinh do thich hop ciia dung méi
d& sir dung trong ché phdm tdy ddu m& cong nghiép.

MO ta chi tiét sang ché

Ché phdm 1am sach b& mit cimg theo sang ché chira chét hoat dong bé mit duge tao
ra tir qua trinh chuyén vi ddu tu nhién. Trong mdt s6 ché phém, chét hoat dong bé mit nay
phan ly thanh anion; trong cic ché phim khéc, chit hoat dong bé mit nay khong phan ly
hodc ludng tinh.

Ché phdm 1am sach bé mit ctng: Chét hoat dong bé mit dang anion tir qué trinh
chuyén vi diu tw nhién

Céac ché phém lam sach b& mit cimg niy chua it nhit mot cht hoat déng bé mit

dang anion thu dugc tir qua trinh chuyén vi ctia dAu tu nhién. T8t hon 13, ché phém lam sach
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con bao gdm mdt hodc nhiéu thanh phan khac, vi du nuéc, dung méi hitu co, va chat hoat

d6ng bé mit khong phan ly hodc ludng tinh. -

Khi ¢6 mit, lwgng nudc duoc sir dung thudng nim trong khoang tir 50 dén 99% khéi
luong, t5t hon néu nim trong khoang tir 70 dén 98% khdi luong, va t6t hon nita néu ndm
trong khoang tir 80 dén 96% khéi luong. Mét cach thuan loi, ché phim 1am sach bé mit
cung duoc cung cép hodc duoc ban dudi dang ché phém dam dac va chira lugng nudc nhod
can thiét dé hoa tan c4c thanh phan. Nha san xuét hoic thim chi nguoi tiéu ding c6 thé pha

lodng ché phdm d4m dic niy bing nuéc dé sir dung binh thuong,

Céc dung mdi hitu co thich hop dugec mo ta dudi day. Cac dung moi nay thuong
duoc st dung véi lugng trong khoang tir 0,5 dén 20% khdi luong, t6t hon 14 tir 1 dén 10%

khéi lugng, va t6t hon nita 13 tir 3 dén 8% khéi lugng.

Chét hoat dong bé mit khong phan ly hodc ludng tinh théng thudng c6 thé dugc bao
gdm. Céc chit hoat dong bé mit ludng tinh va khong phan ly thich hgp dé sir dung trong
cac ché phém nay s& dugc mo ta vén tit dudi day. Khi dugc st dung, luong chét hoat dong
bé mit khong phén ly hodc ludng tinh thudng nim trong khoang tir 0,1 &&n 10% khéi luong,
t5t hon néu nim trong khoang tir 0,2 dén 5% khdi lugng, va t6t hon nita 13 ndm trong
khoang tir 0,3 dén 2% khéi lugng. Néu mudn, chit hoat déng bé mit khong phan ly hoic
ludng tinh duoc tao ra tir qué trinh chuyén vi dau ty nhién c6 thé dugc sir dung bd sung

hoic thay thé cho chét hoat ddng bé mit khéng phan ly hodc ludng tinh théng thudng.

Chét hoat dong bé mit dang anion dugc tao ra tir qua trinh chuyén vi cta dau tu
nhién ciing ¢6 mat. Tuy nhién, khong phai tt ca thanh phin nay déu thich hop cho muyc dich
st dung. Qua tién hanh céc thir nghiém chuyén sdu, céc tic gia sang ché d3 x4c dinh duoc
cac nhém thanh phﬁn cu thé cho hiéu quéa 1am sach bﬁng hodc tbt hon chét hoat dong bé mit

dang anion dang ban trong ché phdm 1am sach bé mit cimg.

Do vdy, chét hoat dong bé mat dang anion thich hop thu dugc tir axit C(-C;7 chira
mdt vi tri chua no, axit octadexen-1,18-dioic, hoic cac din Xuat este cua chung thu dugc tur
qua trinh chuyén vi va duoc chon tir sulfonat Cig, Cip, Cyg, hoac Cig, amit sulfonat Cyy,
alkoxylat ctia este C;y béo duoc sulfonat hda, alkoxylat ctia este Cj, béo c¢6 mirc EO trung
binh duoc sulfonat hda, amidoamin sulfonat C;,, amidoamin betain sulfonat C;; hodc Cis,
amidoamin oxit sulfonat C;y, C;2, Cis, hodc Cyg, alkoxylat ctia este C;g béo c6 mirc EO thép

duoc sulfonat hoa, diamidoamin sulfonat C;g, amidoamin dibetain sulfonat C;3, amidoamin
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diquat sulfonat C,g, sulfo-estolit cta axit C;o béo chua no va axit C;y hodc C;5 béo no, sulfo-
estolit ctia este Cyg hodc Cj, béo chua no va axit C;y hodc C;; béo no, sulfo-estolit cia axit
Ci2 béo chua no, sulfo-estolit cia axit Cy, béo chua no va axit C;, hodc C;3 béo no, va sulfo-

estolit cuia este diaxit Cg va axit C;y béo.

Trong ban md ta nay, alkoxylat “cé mic EO thp” c6 trung binh tir 0,5 d&én 5 don vi
EO, alkoxylat “cé mirc EO trung binh”cé trung binh tir 5 dén 15 don vi EO, va alkoxylat |
“c6 mirc EO cao” ¢6 trung binh tir 15 dén 50 don vi EO.

Céc luu y chung li€n quan dén cac cau tric hda hoc:

Vi ngudi ¢6 hiéu biét trung binh trong linh vuc ndy s& nhén thiy, san phim thu dugc
theo sang ché thudng 13 hdn hop ciia chit ddng phan cis va trans. Trir khi duoc chi dinh theo
céch khéc, tit ca céc chu tric dwoc md ta trong ban mé ta nay déu chi thé hién chét ddng
phan trans. Nguoi c¢6 hiéu biét trung binh trong linh vyc nay s& hidu ring quy wéc nay chi dé
thuan tién, va dugc hiéu day 1a hdn hop cia chit ddng phan cis va trans trir khi ¢6 quy dinh
khac. (Thuat ngit loat san phém “Cqg” trong cac Vi du dudi day, vi du, trén danh nghia 1a
100% chét ddng phan trans trong khi loat san phim “hdn hop” theo danh nghia 13 hdn hop
chét ddng phan trans/chit ddng phén cis c6 ty 18 80:20). Céc cdu triic nay thuong dugc thé
hién dé chi san phim chinh c6 thé c6 ty 16 cac thanh phin hoic chit ddng phan khac it hon.
Vi dy, san phdm phan Gng thu dugc tir triglyxerit di cai bién 13 hdn hop phirc chat. Vi du
khéc 13 cac quy trinh sulfonat héa hodc sulfit héa thuong tao ra hdn hop ciia cac sulton, cic
alkansulfonat, va céc alkenulfonat, ngoai cdc san phim 14 ddng phan ctia nhau. Do vay, cac
chu tric d3 néu 1a san phém uu thé hoic ching cé thé chiém wu thé. Dién tich c6 thé dugc
biéu hién hoic c6 thé khong nhung duoc hiéu nhu trong trudng hop cta cAu triic amin oxit.
Céc ion trai ddu, nhu trong thanh phin bac bén, thudng khong c6 mit, nhung ching dwoc

hiéu béi ngudi ¢6 hiéu biét trung binh trong linh vuc ndy tir ngit canh nay.

Chét hoat dong bé mat dang anion t6t hon 13 duge chon tir amidoamin betain sulfonat

C,, va sulfo-estolit cua axit C;obéo chua no va axit Cy3béo no.

Theo mét khia canh dugc uwu tién, chét hoat dong bé mit dang anion 1a amidoamin
betain sulfonat Cj,. Cac hop chét nay d& dang thu duoc bang cich cho este metyl Cj, chira
mot vi tri chua no thu duoc tir qué trinh chuyén vi phan Gmg véi DMAPA, tiép d6 1a chuyén
héa thanh betain bing natri monocloaxetat trong cac didu kién bazo, tiép do6 1a sulfit hoa.

Amidoamin betain sulfonat C, dic biét dugc uu tién c6 cau tric sau day:
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Theo khia canh dugc wu tién khac, chit hoat dong bé mat dang anion la sulfo-estolit
clia axit C;o béo chua no va axit C;3 béo no. Cac chét ndy dé dang thu duogc béng cach
sulfonat héa hdn hop gém axit Cyg béo chua no va axit C3 béo no, tiép dé 1a trung hoa.

Sulfo-estolit ¢6 cau tric dudi day dugc dédc biét uu tién:

/\/\/\/\/\/\/\/\/ﬁ\o 0
MO Na

SO;Na

Luong chat hoat dong bé mit dang anion dugc sir dung thudng nim trong khoang tir
0,1 dén 10% khéi lugng, t6t hon néu nim trong khoang tir 0,2 dén 5% khéi lwong, va tbt

hon nita néu nim trong khoang tir 0,3 dén 2% khéi luong.

Nhu céc vi du du6i ddy cho thy, ché phdm lam sach trén dy 14 san phdm c6 tinh
ning tuong dwong hogc t&t hon so véi cac tiéu chudn thuong mai co ban trong thir nghiém
danh gi4 kha ning rira theo dudng thing Gardner. Trong thir nghiém nay, chit hoat dong bé
mit dang anion thu dugc tir qué trinh chuyén vi cta dau tu nhién. N6 duoc dung lam chét
thay thé cho chét hoat d6ng bé mit dang anion thwong mai, Stepanol® WA-Extra PCK (natri
lauryl sulfat) trong mét ché phim chita thém nudc, dung méi hitu co, va chit hoat dong bé
mit khong phan ly. Céc tac gia sang ché da phat hién ra ring chi mot s phan nhém cia chit
hoat dong bé mit dang anion dugc kiém tra cho két qua t6t bang hoic t6t hon miu dbi
chimg trong phép kiém tra kha ning tiy sach (xem Béng 8), trong khi c4c chit hoat dong bé
mit khac, thuong cé cdu tric twong tw, cho két qua kém trong phép thir ndy (xem Bang 9).

Axit C;o-Cy7 chira mdt vi tri chua no, axit octadexen-1,18-dioic, hodc din xuét este
ctia ching dugc ding 1am chét phan tng thu dugc tir qué trinh chuyén vi ddu ty nhién.
Théng thudmg, cic nguyén liéu nay, dic biét 13 axit mach ngén va cac din xuét (vi du axit 9-
dexylenic hodc axit 9-dodexylenic) kho thu dugc ngoai trir voi luong nhd trong phong thi
nghiém v6i gia thanh kha cao. Tuy nhién, nhd cic cai tién gin ddy vé cac chét xtc tac
chuyén vi, cac axit ndy va din xuit este cia ching c6 thé didu ché duoc vé6i luong 16n véi
gia thanh hop ly. Do vay, axit C1p-Cy7 chira m¢t vi tri chua no va céc este ciia nd dé dang

thu duoc bﬁng cach chuyén vi chéo diu tu nhién vé6i olefin, t6t hon 13 v&i a-olefin, va dic
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biét 1a etylen, propylen, 1-buten, 1-hexen, 1-octen, va cac olefin tuong tw. Viéc tu chuyén vi
ctia ddu tu nhién hodc tién chat este hodc axit Cyo (vi du metyl 9-dexenoat) tao ra dieste hodc

diaxit Cyg v&i hi€u suat toi vu khi no 1a san pham mong muon.

T6t hon 14, it nhit 13 mot phin cia axit C;o-Cy7 chita mdt vi tri chua no c6 muc dd
chua no “A”, tirc 12 lién két dbi cacbon-cacbon trong axit C;¢-C17 & vi tri 9 so v&i nhom axit
cacbonyl. N6i cach khac, tdt hon 14 ¢6 bay nguyén tir cacbon gitta nhém nhém axit cacbonyl
va nhém olefin & C9 va Cyo. Dbi véi axit Cy; dén Cy7, mach alkyl ¢6 tir 1 &n 7 nguyén tir
cacbon, 1an luot dugc gén vao Cyo. Tt hon 14, mirc 6 chua no it nhit 13 1% mol trans-A’,
tSt hon nita néu it nht 13 25% mol tr‘ans-Ag, t5t hon nita néu it nhét 1a 50% mol trans-A’, va
thdm chi t5t hon nita néu it nht 12 80% trans-A®. Mitc d6 chua no c6 thé 16n hon 90% mol,
16n hon 95% mol, hodc thdm chi 100% trans-A’. Tréi lai, axit béo c6 nguc‘A)n géc tu nhién c6

mitc d chua no A®, vi du axit oleic, thudng c6 khoang 100% chét ddng phén cis.

Mic du ty 1€ hinh hoc trans cao (dac biét 1a hinh hoc trans-Ag) c6 thé 1a yéu tb mong
mudn trong cdc amin béo va cac din xuét thu duge tir qué trinh chuyén vi theo sang ché,
nhung ngudi ¢ hidu biét trung binh trong linh vyc nay s& hidu rang c4u hinh va vi tri chinh
xé4c ca lién két d6i cacbon-cacbon s& phu thudc vao cic diéu kién phan tmg, chét xtic tic
duoc chon, va cac yéu t6 khac. Cac phan tmg chuyén vi thuong kéo theo viéc ddng phan
hoa, ma c6 thé mong mudn hoic khdng mong mudn. Xem, vi dy, tai lidu G. Djigoué and M.
Meier, Appl. Catal.. A: General 346 (2009) 158, nhit 1a Fig. 3. Do viy, ngudi cd hiéu biét
trung binh trong linh vuc nay c6 thé thay dbi cac didu kién phan tmg dé kiém soat mirc ddng
phan hoa hodc lam thay dbi ty 1€ cua chét déng phén cis va trans dugc tao ra. Vi dy, viéc gia
nhiét san phém chuyén vi v6i sy ¢6 mat coa chét xic tac chuyén vi khong hoat hoa co thé
cho phép ngudi c6 hiéu biét trung binh trong linh vyc nay thic dAy su chuyén vi lién két doi
d8 tao ra san phim c6 ty 18 hinh hoc trans-A° thip. A

Ty 16 ham luong cao ctia chit ddng phén trans (so v&i tAt c4 céc cAu hinh cis thong
thuong cia axit hodc este chira mét vi tri chua no cé ngudn gbc tw nhién) thudng tao ra cac
tinh chét vét 1y khac nhau cho chét hoat dong bé mit thu dugc tir ching, bao gém, vi du,
trang thai v4t 1y, khoang nhiét d6 néng chay, kha ning nén, va céc tinh chat quan trong khac
thay dbi. Cac khac biét nay cho phép céc nha san xudt sir dung chét hoat dong bé mit véi
pham vi rdng hon hodc cé nhidu lya chon khi chung dugc st dung trong ché phém lam sach,
xu ly vai, chdm soc co thé, st dung trong ndng nghiép va cac tmg dung khac, dic biét 1a ché

phim 1am sach bé mit cing.

-10-
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Axit C;y-Cy7 chita mot vi tri chua no thu dugce tir qua trinh chuyén vi thich hop bao
gé‘)m, vi dy, axit 9-dexylenic (axit 9-dexenoic), axit 9-undexenoic, axit 9-dodexylenic (axit
9-dodexenoic), axit 9-tridexenoic, axit 9-tetradexenoic, axit 9-pentadexenoic, axit 9-

hexadexenoic, axit 9-heptadexenoic, va cic axit twong tu, va din xuét este clia ching.

Thong thuong, su chuyén vi chéo hodc tu chuyén vi ctia diu tu nhién dién ra trudce
khi tach dong olefin ra khoi dong dau duoc cai bién, thudng 13 bang cach chung cét ra céc
olefin d& bay hoi hon. Dong dau dugc cai bién sau d6 dwoc cho phan tmg véi rwou thép,
thuong 13 metanol, dé tao ra glyxerin va hdn hop ctia alkyl este. Hén hop nay thudng bao
gdm alkyl este C¢-C,, no, chi yéu 13 alkyl este C16-C1g, ma chii yéu 1a chit khéng tham gia
phan tmg trong phan tmg chuyén vi. Phin cin ctia hdn hop san phim s& tiy thudc vao viée
li€u qué trinh chuyén vi chéo hay tu chuyén vi duogc st dung. Khi diu ty nhién dugc ty
chuyén vi va sau d6 dugc chuyén héa este, thi hdn hop alkyl este s& bao gdm dieste Cjg chua
no. Khi dau tu nhién duogc chuyén vi chéo v6i a-olefin va hdn hop san phém duoc chuyén
hoa este, thi hon hop alkyl este thu duge bao gém alkyl este C;o chua no va mot hodc nhiéu
san phdm két hop alkyl este C;; dn C;; chua no ngoai san phim phy glyxerin. San phdm
Cyo chua no cubi thuong di kém vdi cac déng san phém khéc nhau, tuy thudc vao viéc (cac)
a-olefin nao dugc dung lam chét phén Ung chuyén vi chéo. Do vay, 1-buten s€ tao ra este
alkyl C, chua no, 1-hexen s€ tao ra este alkyl Cy4 chua no, va v.v. Nhu dd dugc thé hién
trong céc vi du dudi ddy, alkyl este C;o chua no dugc tach mot cach d€ dang ra khoi alkyl
este Cy; &n Cy7 chua no va mdi phﬁn tach duoc dugc tinh ché d& dang béng chung cht phan
doan. Cac este alkyl nay 14 cic nguyén liéu ban dau rt tot ding @& san xut ché phdm lam

sach bé mit cimg theo sang ché.

DAu tu nhién thich hop dé sir dung lam nguyén li€u ban dau dé tao ra axit C-Cys
chta mdt vi tri chua no, axit octadexen-1,18-dioic, hodc din xuit este cia ching tr qua
trinh ty chuyén vi hodc chuyén vi chéo véi olefin 1a da biét. Dau ty nhién thich hop bao
gém dau thuc vat, cac dau tho, m& dong vat, dau nhua thong, dén xudt ctia cac du nay, va
hdn hop ciia ching. Do viy, dau ty nhién thich hop bao gém, vi dy, dau d4u tuong, dau co,
diu hat cai, dau dira, dau hat co, dau huéng duong, dau rum, diu vung, dau ngo, diu 6 liu,
du lac, dau hat bdng, dAu hat cai, diu thau dau, m&, m& lon, m& gia cAm, dau c4, va céc
dau tuong tu. Dau dau tuong, dau co, dau hat cai, va cac hdn hop ctia ching 13 dau ty nhién

duoc uu tién.

-11-
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Céc dau thu duoc tir thue vat cai bién di truyén, vi du dau dau tuong oleat cao hodc
dau tao dwogc cai bién di truyén, cling co thé duoc st dung. Déu tu nhién duge vu tién vé co
ban 13 chua no, do diu nay tao ra vi tri phan tmg cho qui trinh chuyén vi & tao ra cac
olefin. Pic biét dugc vu tién 13 ddu tw nhién c6 cdc nhém béo chua no v6i ham luong cao
thu dugc tir axit oleic. Do vay, dau ty nhién dic biét dugc vu tién bao gém dau dau tuong,

dau co, dau tao va dau hat cai.

Déu tu nhién dugc cai bién, nhu diu thyc vét duge hydro héa mét phén, c6 thé duoc
str dung thay cho hoic két hop v6i ddu ty nhién. Khi diu ty nhién duge duge hydro héa mot
phdn, thi vi tri chua no c6 thé dich chuyén &n céc vi tri khac nhau trén mach chinh
hydrocacbon cia gbc este béo. Do xu hudng ndy, nén khi diu ty nhién di cai bién duge tu
chuyén vi hodc dugc chuyén vi chéo véi olefin, sin phidm phan ting s& c6 su phan bd khac
nhau, va thuong 13 réng hon so véi hdn hop san phém duoc tao ra tir dau tu nhién chua
duge cai bién. Tuy nhién, san phém duogce tao ra tir ddu tw nhién duge cai bién duogc chuyén
héa tuong tu thanh thanh phﬁn chét hoat dong bé mit anion ding cho ché phém lam sach bé

mat cung.

Cach khac 1a st dung dau tu nhién 13m nguyén liéu ban dau @ tao ra axit Cy9-Cy7
chtta mét vi tri chua no, axit octadexen-1,18-dioic, hoic din xuét este cia chung tir qua
trinh tu chuyén vi hoédc chuyén vi chéo v6i olefin 13 axit béo chita mot vi tri chua no thu
duoc bﬁng cach thuy phan dau thuc vat hodc m& dong vat, hoic este hoic mudi cia axit nay
thu duge bing cach este hoa axit béo hosic mudi carboxylat, hozc béng cach chuyén hoa este
dau ty nhién véi rugu. Nguyén liu ban dau cling ¢co thé 13 este béo, axit, va cac mudi
carboxylat chira nhiéu vi tri chwa no trong mach. Cac mudi nay c¢6 thé bao gdm kim loai
kidm (vi du Li, Na, hodc K); kim loai kiém thd (vi du Mg hodc Ca); kim loai nhém 13-15
(vi du B, Al, Sn, Pb, hodc Sb), hodc kim loai chuyén tiép, ddy lantanoit, hodc kim loai
actinit. Cac nguyén liéu ban dau thich hop con duge md ta & céc trang 7-17 trong Cong b6
don qudc té s6 WO 2008/048522, ndi dung ciia tai liéu nay duogc két hop vao ban mé ta nay

bang céch vién din.

Chét phéan ting khéc trong phan (mg chuyén vi chéo 13 olefin. Olefin thich hop 1 ndi
olefin hodc o-olefin c6 mdt hodc nhiéu lién két ddi cacbon-cacbon. Hon hop ciia olefin c6
thé duoc sir dung. Tt hon néu olefin nay 1 a-olefin C,-C ;o chira mdt vi tri chua no, tdt hon
nita néu 13 a-olefin C,-Cg chira mot vi tri chua no. Olefin duge wu tién con bao gé)m noi

olefin C4-Cy. Do vdy, olefin thich hop d8 sir dung bao gbm, vi dy, etylen, propylen, 1-buten,

-12-
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cis- va trans-2-buten, 1-penten, isohexylen, 1-hexen, 3-hexen, 1-hepten, 1-octen, 1-nonen,

1-dexen, va céc olefin twong tu, va cac hdn hop ctia ching.

Qué trinh chuyén vi chéo dugc tién hanh bing céch cho diu tw nhién phan tng voéi
olefin v&i su c6 mit cta chét xtic tac chuyén Vi déng thé hodc di thé. Olefin nay khong can
st dung khi dau ty nhién dugc tu chuyén vi, nhung chét xtc tac déng thé thuong dugce s
dung. C4c chét xic tac chuyén vi ddng thé thich hop bao gdm hdn hop ctia halogenua hoac
oxo-halogenua cua kim loai chuyén tiép (vi du, WOCI, hosic WClg) véi chit déng Xuc tac
alkyl héa (vi du Me,Sn). Cac chit xtic tac ddng thé duge wu tién 1a céc phirc chét alkyliden
(hoac carben) da biét 13 cta kim loai chuyén tiép, dic biét 1a Ru, Mo, hodc W. Céc chét nay
bao gdm céc chét xic tac Grubbs, céc chit xic tic Grubbs-Hoveyda thé hé thir nhit va thi
hai, va céc chét xtc tac tuong tu. Céc chit xuc tac alkyliden thich hop c6 cbng thirc cdu tao

- chung:
M[X' XL AL}, J=Cr=C(RHR?

trong d6 M 1a kim loai chuyén tiép nhém 8, L', L% va L2 1a céac phéi tr cho dién tir
trung tinh, n b%mg 0 (sao cho L3 ¢6 thé khong c6 mét) hodc 1, m béng 0, 1, hodc 2, X' va X?
la cac phéi tr anion, va R! va R? doc 1ap dugc chon tr H, hydrocarbyl, hydrocarbyl dugc
thé, hydrocarbyl chita nguyén tir khéc loai, hydrocarbyl chira nguyén tir khac loai dugc thé,
va céc nhém chic. Hai phin ti bit ky hodc nhidu hon hai phén tir bt ky trong s cac X,
X2 LY 12 13, R! va R? ¢6 thé tao thanh nhém vong va nhom bét ky trong s6 cac nhém nay
c6 thé dwoc gén vao chit mang.

Céc chét xtc tic Grubbs thé hé thir nhit thudc nhém niy trong d6 m=n=0 va céc lya
chon cu thé cho n, xLx3 L1 1, R! va R? 1 nhu duge mé ta trong Cong bb don yéu cu
cAp patent M§ s6 US 2010/0145086 (“cong bd <086”), phan md ta ciia don ndy lién quan t6i

tat ca cac chat xdc tac chuyén vi dugc két vao day bang cach vién dan.

Céc chit xuc tdc Grubbs thé hé thi hai cling ¢6 cong thirc chung duge md ta trén day,
nhung L' 13 phi tir carben trong d6 carben cacbon dugc két nbi véi nhau bdi nguyén tir N,
0O, S, hodc P, t5t hon 14 boi hai nguyén tir N. Thuong 1a, phéi tir carben 13 thanh phén cia
nhém vong. Vi du v& céc cht xic tdc Grubbs thé hé thir hai thich hop ciing duge dé cap
trong cong b ‘086.

Trong mdt nhém céc chit xtc tac alkyliden thich hop khéc, L' 1a nhém cho dién tir
trung tinh phéi tri manh nhu trong cac chét xtc tic Grubbs thé hé thir nhét va hai, va L va

-13-
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L? 14 c4c phdi tir cho dién tir trung tinh phdi tri yéu cho & dang nhém di vong duge thé tiy
y. Do vay, L va L? 13 pyridin, pyrimidin, pyrol, quinolin, thiophen, hofic nhém tuong tu.

Trong mot nhém cac chét xtc tac alkyliden thich hop khac, cap phin tir thé dwoc st
dung dé tao thanh phéi tlr bi- hodc tridentat, nhu biphosphin, dialkoxit, hoéc alkyldiketonat.
Céc chét xtc tac Grubbs-Hoveyda 13 tip con ciia chét xic tAc nhém nay trong d6 L2 va R?
duoc lién két véi nhau. Thuong thi oxy hodc nito trung tinh phéi tri voi kim loai trong khi
cling lién két véi cacbon & vi tri a-, B-, hodc y- so v6i cacbon ca carben dé tao thanh phdi
tir bidentat. Vi du vé céc chét xuc tdc Grubbs-Hoveyda thich hop duoc d& cap trong cong bd
‘086.

Cac cau trac dudi day chi nham muc dich minh hoa mét s6 chit xuc tac thich hop co

thé duoc st dung:

PC
| " Mes/N N\Mes PCYs
Clll/n,,Ruz\ o Y Cllln,,,Rlu:/=<
i,
o | /RIU_\ a” |
PCys Cl Ph PCys
PCV3

Ph
!
N N N
Mes™ Y “Mes Ph/NYN\Ph Mes™™ YN\MeS
Cl//ll

“'RU__ S Cl I, C[/llu,,Ru_

Ru=—

ol '|°CV3 Q il ||=Cy3 OS o Fl’Cys Q

Céc chét xtc tac khac loai thich hop dé s dung trong phan tUng tu chuyén vi hodc

chuyén vi chéo bao gdm, mot s6 hop chit nhét dinh ctia reni va molypden nhu dugc mo ta

chéng han béi J.C. Mol trong tai liéu Green Chem. 4 (2002) 5 & céc trang 11-12. Cac vi du

cu thé 1 cac hé xtc tac bao gém Re,0; trén nhém oxit dugce xudc tién boi chét dé)ng xuc tac

alkyl héa nhu hop chét tetraalkyl thiéc chi, germani, hogc silic. C4c chit khac bao gdm
MoCl; hoéflc MoCls trén silic oxit dugc hoat hoa bdi tetraalkyl thiéc.

Céc vi du khac vé céc chit xtc tac thich hop dé tu chuyén vi hoac chuyén vi chéo,
xem Patent M§ s6 US 4,545,941, duoc két hop vio ddy bang cich vién din, va céc tai lidu
tham khao duoc trich din & day.

Axit C;-Cy7 chira mot vi trf chua no, axit octadexen-1,18-dioic, hodc cac din xuét

este clia ching thu dugc tir qua trinh chuyén vi dugc chuyén héa thanh cic phan nhém cu
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thé cta sulfonat, amit sulfonat, alkoxylat clia este béo duogc sulfonat héa, amidoamin
sulfonat, amidoamin betain sulfonat, amidoamin oxit sulfonat, sulfo-estolit, va thanh ph?m
khéc thich hop dé sir dung 1am cht hoat déng bé mit dang anion trong ché phdm 1am sach
bé mit cing. Céc phuong phap tdng hop chung @& téng hop nén cac thanh phin nay duoc
néu dudi day (Céc phuong phip chung A-L) va dugc trinh bay tém tit cho mdi thanh phin
cu thé dugc tdng hop trong cac Bang 2A va 2B. Vi du, amidoamin sulfonat C12-42 dugc
tbng hop d& dang bang cach st dung céc phwong phap E va J bang cach cho metyl 9-
dodexenoat phan g véi DMAPA d tao ra amit DMAPA, tiép d6 1a sulfit ho4 lién két doi

bén trong mach dé tao ra amidoamin sulfonat.

Ché phim lam sach bé mit cing c6 thé bao gdm cac thanh phin bd sung thudng
dimg. Ché phdm 1am sach thudng bao gdbm mot hodc nhidu chat phu gia nhu chit ting
cuong hoat tinh, chit dém, chit mai mon, chét dién phén, chét téy tréng, chét tao mui thom,
cac chét tao mau, chit kidm soat sy tao bot, chét khang khuén, chit lam dic, chat tao mau,
céc chit tang cuong do bong, enzym, chét téy rira, chét hoat dong bé mat, cac déng dung

moi, chit phén tan, polyme, silicon, chét lam tang d0 tan, va cac chét tuong tu.

Ché phém lam sach bé mit cung: Chét hoat dong bé mit khéng phan ly hoic ludng tinh thu

dugc tir qua trinh chuyén vi ddu tu nhién

Céc ché phdm 1am sach b mit cimg nay chira it nhit mot chat hoat dong bé mit
khong phén ly hodc ludng tinh dugc tao ra tir qua trinh chuyén vi ctia ddu tu nhién. Tt hon
14, ché phim lam sach bao gdm mét hoic nhiéu thanh phan khac, bao gdm nuéc, dung moi

hitu co, chit hoat dong bé mit dang anion, va cac chét tuong tu.

Khi dugc stt dung, lwong nude duge st dung thudng nim trong khoang tir 50 dén
99% khéi luong, t6t hon 14 ndm trong khoang tir 70 dén 98% khéi lugng, va tdt hon nita néu

nim trong khoang tir 80 dén 96% khéi lugng.

Dung mdi hitu co thich hgp duge md ta dudi ddy. Ching thudng dugce sir dung voi
lugng trong khoang tir 0,5 dén 20% khdi lugng, t5t hon néu nim trong khoang tir 1 dn 10%
khdi Iugng, va t6t hon nita néu nim trong khoang tir 3 dén 8% khéi luong.

Chét hoat dong bé mit thong thuong dang anion c6 thé c6 mat. Chét hoat dong bé
mt thich hop dang anion dé st dung trong céc ché phdm s& dugc trinh bay tém tat dudi
day. Luong chét hoat dong bé mit dang anion dugc st dung thudng nim trong khoang tir

0,1 dén 10% khéi luong, t6t hon néu 1a tir 0,2 dén 5% khéi luong, va t6t hon nita néu 1a tir
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0,3 dén 2% khéi luong. Néu mong mudn, chat hoat dong bé mit dang anion dugc tao ra tir
qua trinh chuyén vi diu ty nhién c6 thé dugc st dung bd sung hozc thay cho chat hoat dong

bé mit dang anion thong thuong.

Chét hoat dong bé mit khong phéan ly hodc ludng tinh dugc tao ra tir qua trinh
chuyén vi ctia ddu tw nhién dugc c6 mit. Tuy nhién, khong phai tt ca thanh phin nay déu
thich hgp cho muc dich st dung. Qua viéc tién hanh thur nghiém chuyén séu, cac tac gia
séang ché d3 xac dinh duge cac nhom thanh phﬁn cu thé cho hiéu qua bé“lng hodc tdt hon chét

hoat dong bé mat dang anion dang ban trong ché phém lam sach bé mat cung.

Do véy, chét hoat dong bé mat khong phén ly hodc ludng tinh khac thu dugc tir axit
C10-C 7 chirta mdt vi tri chua no, axit octadexen-1,18-dioic, hodc cac dan xuét este clia ching
thu dugc tir qué trinh chuyén vi va dugc chon tir amit Cyo hodc Cy,, imidazolin sulfonat quat
C10, Cip, hodc Cyg, alkoxylat cua este Cyp hodc Cj; béo c6 mirc EO trung binh hodc cao,
amin oxit Cy, betain Cy, sulfobetain C;q va Ci,, amidoamin sulfobetain C;,, amidoamin
sulfonat quat C;¢ hodc C;p, amidoamin Ci¢, amidoamin betain Cy6, etoxylat C;g c6 mirc EO
trung binh hodc cao, amidoamin monobetain C;3, amidoamin dibetain C;3, amidoamin
monobetain oxit C;g, amidoamin \monobetain quat C;g, amidoamin monobetain este Cis,
carboxylat cia amidoamin oxit C;g, esteamin C,g, diamit C;3, amidoamin sulfobetain thu
duogc tir ddu co hodc diu dau tuong dugc chuyén vi chéo hodc tir dau dau tuong tu chuyén
vi, amidoamin betain thu dugc tr dau dau tuong duogc chuyén vi chéo hoéc tu chuyén Vi, va

amidoamin oxit thu duoc tir dau du tuong dugc chuyén vi chéo.

Chét hoat dong bé mit khong phén ly hodc ludng tinh dic biét duge uu tién bao gbm
imidazolin sulfonat C;, bac bdn, alkoxylat ctiia este Cip béo c6 mirc EO cao, amidoamin
sulfobetain C;,, amidoamin sulfonat C;, bac bdn, va amidoamin sulfobetain thu duoc tir dau

dau twong duoc chuyén vi chéo.

Theo mét khia canh dugc wu tién, chit hoat dong bé mit khéng phén ly hodc ludng
tinh 13 imidazolin sulfonat Cj, bac bén. Cac hop chit nay d& dang thu dugc bing cch cho
metyl este Cj, chita mét vi tri chua no thu dugc tir qud trinh chuyén vi phan ing véi DETA
d8 tao ra san phim amit trung gian, tiép d6 1a phan tng déng vong duogc xuc tic boi axit
thanh imidazolin, sau d6 sulfit hoa olefin nay. Hop chit vi du dic biét dugc wu tién co cAu

truc sau day:
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Theo mdt khia canh dwoc wu tién khac, chit hoat dong bé mit khéng phan ly hoic
ludng tinh la alkoxylat cta este Cjy béo cd murc EO cao. Phan ing cua metyl este béo thu
duoc tir qua trinh chuyén vi v6i EO véi sy ¢6 mit cia chit xic tac cai xen d& dang tao ra

alkoxylat. Mdt hop chét vi du dugc wu tién c6 chu tric sau day:

4f\v/~\/f\v/~\/J\o/{%\\/0\}FCH3

trong d6 n 1a s6 lugng don vi oxyetylen trung binh, c6 gié tri trong khoang tir 15 dén
50.

Theo m(f)f khia canh duge wu tién khac, chét hoat dong bé mit khong phén ly hoac
ludng tinh 13 amidoamin sulfobetain Cj,. Cc hop chit nay c6 thé dwoc didu ché bang cach
cho metyl este béo thu dwoc tir qua trinh chuyén vi phan tmg véi DMAPA, tiép d6 chuyén
héa nhém amin bic ba thanh sulfobetain. Amin DMAPA béo dugc phan tng, vi du, véi san
pham phan tmg ciia epiclohydrin va natri metabisulfit. Hop chit vi du dugc wu tién c6 cong

thirc cau tao sau day:

SO,-

/\/\/\/\/\)OJ\ '/[OH
Z ”/\/\N+

Theo mot khia canh duge wu tién khéc, chit hoat dong bé mit khong phéan ly hodc
ludng tinh la amidoamin sulfonat C;, bac bdn. Thanh phﬁn'thich hop thude loai nay co thé
thu duoc bing céch cho metyl este Cjo thu dugc tir qua trinh chuyén vi phan tng véi
DMAPA, tiép d6 tao bac bdn cho amin bac ba bang dimetyl sulfat, sau d6 sulfit hoa olefin
nay. Mot hop chét vi du duoc wu tién c6 céu tric sau day:

0]

NaSOS\/\/\/\/\)J\ /\/\[Lv
I

N
H
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Luong chit hoat dong bé mit khong phén ly hodc ludng tinh duoc sit dung thuong
nim trong khoang tir 0,1 dén 10% khéi luong, t6t hon néu ndm trong khoang tir 0,2 dén 5%

khéi lugng, va t6t hon nita néu ndm trong khoang tir 0,3 dén 2% khéi luong.

Nhu céc vi du dudi day chi ra, ché phidm lam sach chita nuéc trén day 1a san phdm c6
tinh ning twong dwong hoic t&t hon so véi cac tidu chuén thwong mai co ban trong thir
nghiém d4nh gia kha ning rira theo dudng thang Gardner. Trong thir nghiém nay, cht hoat
dong bé mit khong phan ly hoic ludng tinh thu dwoc tir qué trinh chuyén vi diu tuw nhién.
N6 duge st dung trong ché phdm ma con bao gdm nude, dung méi hitu co, va chit hoat
dong bé mit dang anion. Mau dbi ching khong chira thanh phan thir nghiém. Cac tic gia
sang ché d3 phat hién ra ring chi mot sb phan nhém cta chit hoat dong bé mit dang anion
thir nghiém nay c6 két qua bang hoic tot hon miu d6i chiing trong thir nghiém kha ning rira
(xem Bang 6), trong khi cac chét hoat dong bé mit khac, thuong cé cAu trac tuong tu, cé

hiéu qua kém trong thr nghiém nay (xem Bang 7).

Axit C;o-C;7 chita mot vi tri chua no, axit octadexen-1,18-dioic, hodc cac dan Xuét
este cia chung dugc st dung dé diéu ché chit hoat dong bé mait dang anion thu dugc tir qua
trinh chuyén vi diu ty nhién nhu dugc néu chi tiét trén ddy. Nguyén lidu ban diu dugc
chuyén héa thanh cic phan nhém cu thé cta amit, imidazolin sulfonat bic bédn, alkoxylat
clia este béo, amin oxit, betain, amidoamin sulfobetain, amidoamin sulfonat bac bdn,
amidoamin monobetain, amidoamin monobetain oxit, amidoamin sulfobetain thu dugc tir
dau co hodc dau diu tuong chuyén vi chéo hoidc tir diu dau tuong tu chuyén vi, amidoamin
betain thu duoc tir ddu dau twong duoc chuyén vi chéo hodc tu chuyén vi, amidoamin oxit
thu duoc tir diu du tuong chuyén vi chéo, va thanh phf‘il’l khéc c6 thé sir dung 1am chét hoat
dong bé mit khong phan ly hogc ludng tinh trong ché phim lam sach bé mit cimg. Céc
phuong phap téng hop chung d& didu ché thanh phin niy dugc néu dudi day (Cac phuong
phap chung A-L) va dugc tom tit cho mdi thanh phan cy thé duge chuin bi trong Bang 2.
Vi du, amin oxit C10-39 duoc didu ché thuén loi bi'mg cach str dung cac phuong phép E, G,
va D bing cach cho metyl 9-dodexenoat phan tmg véi dimetylamin (DMA) & tao ra amit,
tiép d6 1a khir amit thinh amin ndy bang lithi nhém hydrua, sau d6 oxy héa amin bang
hydro peroxit d& tao ra amin oxit. Ché pham lam sach b& mit ctng c6 thé bao gdm cac
thanh phin bd sung théng thudng (hoat chit ting cudng hiéu qué 1am sach, chit dém, v.v.)

da duogc néu trén.
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Bét ky trong sb cic dung dich ché phim lam sach b mit cting trén day ¢ thé c6

chira c4c thanh phén sau:
Dung méi hitu co

Dung mbi hitu co, t6t hon 13 dung méi hitu co hoa tan trong nudc, c6 thé duge bao
gdm trong ché phim 1am sach bé mat cing. Dung moi dwoc wu tién bao gdm cac ruou,
glycol, glycol ete, este clia glycol ete, amit, este, va cac chét twong tu. Cac vi du bao gdm
ruou C;-Cs, diol C;-Cs, glycol ete C3-Ca4, va cdc hdn hop clia chiing. Céc ruou thich hop
bao gém, vi du, ruou metanol, etanol, 1-propanol, isopropanol, 1-butanol, 1-pentanol, 1-
hexanol, amyl va cac hdn hop cta ching. Céc ete glycol thich hop bao gdm, vi du etylen
glycol n-butyl ete, etylen glycol n-propyl ete, propylen glycol metyl ete, propylen glycol n-
propyl ete, propylen glycol tert-butyl ete, propylen glycol n-butyl ete, dietylen glycol n-
butyl ete, dipropylen glycol metyl ete, va cac chét twong tu, va cac hdn hop ctia ching. Cac
este clia ete glycol thich hop bao gbm, vi dy, propylen glycol metyl ete axetat, propylen

glycol n-butyl ete axetat, va cic chét twong tu.

Céc dung moéi hitu co thich hop khac dé sir dung trong ché phdm lam sach bé mat
cing da duoc biét trong linh vuc k§ thuat nay va da dugc dugc md ta vi dy, trong Patent M§
s6 US 5,814,590, US 6,284,723, US 6,399,553, va US 6,605,584, va trong Céng bd don yéu
cau cp Patent M§ s6 US 2010/0184855, duoc két hop vao ddy bing cach vién din.

Chét hoat dong bé mit dang anion

Chét hoat dong bé mit dang anion thuong cé khdi lugong phén tir dudi 10.000 va bao
gém mot hodic nhiéu nhém chirc ¢6 dién tich anion thuc khi & trong dung dich nu6c. Chat
hoat déng bé mit thich hop dang anion bao gdm alkyl sulfat béo, alkyl ete sulfat béo,
parafin sulfonat, olefin sulfonat, alkyl aryl sulfonat, alkyl este sulfonat, este sulfonat béo,
sulfosuxinat este, cic phosphat hitu co, sulfat duoc alkoxylat héa alkyl, va cic chit tuong

tur.

Vi du khéac vé cac chét hoat dong bé mit thich hop dang anion dugc mé ta trong
Patent M§ s§ US 3,929,678, US 5,929,022, US 6,399,553, US 6,489,285, US 6,511,953,
6,949,498, va Cong bb don yéu ciu clp Patent M§ s& US 2010/0184855, duoc két hop vao

day biang cach vién dan.

Chét hoat dong bé mit khéng phén ly hoic ludng tinh
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Chét hoat dong bé mit khong phan ly thudng cé tic dung nhu chit thdm ué6t, chit
lam ting d6 tan, vi/hodc chét két hop. Chét hoat dong bé mit khong phan ly thich hop bao
gém, vi du, cdc rugu béo, este ctia rugu béo, etoxylat ciia rugu béo, alkylphenol etoxylat,
copolyme khdi alkoxylat, amit béo dwoc alkoxylat héa, amit béo, oxit amin béo, alkoxylat
dAu thau diu, polyol este, metyl este béo, glyxerol este, glycol este béo, etoxylat amin m3,

polyetylen glycol este, va cac chét twong tu. Etoxylat ruou béo duge wu tién.

Chét hoat dong bé mat ludng tinh thich hop bao gdm, vi dy, amin oxit, betain,
sulfobetain, va céc chét twong tu. Céc vi du cu thé bao gdém cacaomidopropylamin oxit,
xetamin oxit, lauramin oxit, myristylamin oxit, stearamin oxit, alkyl betain, cocobetain, va
amidopropyl betain, (vi du lauryl betain, cacaomidopropy! betain, lauramidopropyl betain),

va hdn hop ctia ching.

Céc chit hoat déng bé mit khong phén ly va ludng tinh thich hop khac dugc boc 16
trong Patent My s US 5,814,590, US 6,281,178, US 6,284,723, US 6,605,584, va US
6,511,953, phﬁn mo ta clia cac don nay li€én quan téi chét hoat dong bé mat nay dugc két

hop vao ddy biang cach vién din.

Theo khia canh khac, sang ché @& cép dén ché phim tiy diu m& gbc dung moéi vé
nguyén tic duoc dy dinh d& sir dung chti yéu trong cong nghiép. Ché phim tdy diu m& nay
chtra dung méi amit Cyo hoac Cy, dugc tao ra tir axit C;(-Cy; chira mdt vi tri chua no thu
duge tir qua trinh chuyén vi hogc cac dAn xudt este ctia n6. Cac tac gia sing ché da phat hién
ra rang dung mdi amit néu trén khi duoc st dung du6i dang nguyén chit hodc duge pha
lodng cé hi€u qua loai bo chit ban dang ddu m& tdt hon so véi tiéu chuln thuong mai.
Trong thir nghiém so sénh, chit ban tiéu chudn (Gardner ASTM D4488-95 A5) duoc dua
1én gach tring bang ban chai. Giot dung méi thir nghiém duoc dua 1én gach ndy, va sau mdi
10 gidy (mAu nguyén chét), hoic 30 gidy (miu pha lodng), giot thir hai dugc dua 1én lién ké
v6i giot thir nhét, va tiép tuc nhu vdy. Sau it phit, dimg nho giot va gach dugc rira, chup
anh, va dénh gi4 hiéu qua 1am sach so v6i mau dbi chimg nguyén chét, va ché phim du’c;c
pha lodng. Cac miu thir nguyén chét chira dung médi amit C;o hodc Cy, dwoc tao ra tir axit
Cio-Cy7 chita mot vi tri chua no hodc cic din xuét este ctia nd, khi dugc so sanh véi
Steposol™ M8-10, hdn hop ctia N,N-dimetylcapramit va N,N-dimetylcaprylamit (sin phim
cua Stepan), c6 déc tinh t5t hon so v&i mau d6i chimg (xem Bang 10). Cac méu duoc pha

lodng chira amit, amin oxit béo, va nudc da khir ion cling c¢6 hiéu qua lam sach tot hon so
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v6i mau doi chimng. Trong khi d6, phan 16n cac nguyén liéu thir nghiém khéc c6 hiu qua

1am sach khéng bing miu dbi chung.

Theo khia canh dugc wu tién, dung méi amit Cyo hodc Ci, thu duoc tir axit C;o-Cy7
chira mét vi tri chua no thu dugc tir qua trinh chuyén vi hodc cac dan xuit este cia nd. Amit
thich hgp dugc diéu ché dé dang cich bing cach gia nhiét metyl este C; hodc Cj, béo thu
duoc tlr qua trinh chuyén vi véi dimetylamin. Cac hgp chét vi du dic biét duge wu tién c6

cau truc sau day:

hodc

Chat tAy dau m& gdc dung méi c6 thé duogc st dung dudi dang nguyén nhét (tic 13, &
ndéng d6 & mic cao nhét), hoic né cé thé duoc pha lodng bang nudc. Ché phim d4 pha
lodng chtra chit tdy diu m& véi lugng it nhit 2% khéi luong.

Theo khia canh dugc wu tién, ché pham tiy diu m& dugc pha lodng chtra tir 2 dén
20% khdi lugng dung moi amit C;y hodc Cy, tir 3 dén 25% khbi lugng oxit amin béo, va tir
55 dn 95% khdi lugng nude.

Ché phim ty diu m& c6 thé bao gdm mét hodc nhidu chit phu gia thong thudong
(hoat chéit tang cuong hi€u qua lam sach, chit dém, chét téy tréng, chét hoat dong bé mat,
dung mdi, v.v.) nhu dugc md ta trén ddy cho ché phdm lam sach bé mit cimg chira nudc.
Vi du thue hién sang ché

Céc vi du dudi ddy chi d& minh hoa sang ché. Ngudi cé hiéu biét trung binh trong
linh vuc ndy s& x4c dinh duge cc cai bién ma vAn nim trong y twdng clia sang ché va pham
vi ctia yéu cdu bao ho.
Téng hop nguyén liéu ban dau:
Diéu ché metyl 9-dexenoat (“C10-0”) va metyl 9-dodexenoat (“C12-0)

(0] o)
/\/\/\/\)J\OMe /WLOMe

Céc quy trinh duoc néu trong Coéng bd don yéu cau chp patent My s US
2011/0113679, duoc két hop vao day bang cach vién dan, duoc sit dung dé tao ra nguyén
liéu C10-0 va C12-0 nhu sau:
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Vidu 1A: Chuyén vi chéo ddu dau tuong va 1-Buten.

Thiét bi phan ting Parr dung tich 5 galong (1galéng M§ = 3,781) v6 bing thép khong
gi, khd, sach duogc trang bi dng dong, may khudy treo, dng xoin gia nhiét/lam ngudi bén
trong, diu do nhiét d9, van ldy miu, va van xa dugc suc argon dén 15 psig (1psig= 6,895
kpa). Déu dau tuong (SBO, 2,5kg, 2,9mol, Costco, Mn = 864,4 g/mol, mic chua no 85%
khéi lugng, dd suc argon trong binh chita 5 galong trong 1 gid) dwoc bd sung vao thiét bi
phan tng Parr. Thiét bi phan Ung dugc déng kin lai, va SBO duoc syc argon trong 2 gid
trong khi duoc 1am lanh xudng nhiét d6 10°C. Sau 2 gid, thiét bi phan ing dugc xa khi dén
10 psig. Van éng dong duoc nbi v6i xylanh chira 1-buten (Airgas, cAp d6 CP, ap suét
khoang tréng trong binh 33 psig, >99% khéi lugng) va duoc tao 4p lai ¢én 15 psig bang 1-
buten. Thiét bi phan tng lai dugce xa khi dén 10 psig dé loai b6 argon du thtra. SBO dugc
khudy ¢ tdc d6 350 vong/phit va nhiét d6 9-15°C dudi 4p suat 18-28 psig ctia 1-buten cho
dén khi 3mol 1-buten cho mdi lién két olefin ciia SBO dugc chuyén vao thiét bi phan tng

(khoang 2,2kg 1-buten trong 4-5 gio).

Dung dich toluen cua [1,3-bis-(2,4,6-trimetylphenyl)-2-imidazolidinyliden]-
dicloruteni(3-metyl-2-butenyliden)(trixyclohexylphosphin) (C827, Materia) dugc didu ché
trong binh 4p suét Fischer-Porter bing cach hoa tan 130mg chit xtc tic trong 30g toluen
(10 mol ppm cho mi mol lién két olefin ctia SBO). H8n hop chét xtic tic niy duoc b sung
vao thiét bi phan tmg qua dng dong ctia thiét bi phan tmg bing cach tao 4p suét khoang
tréng phia trén bén trong binh Fischer-Porter bing argon dén 50-60 psig. Binh Fischer-
Porter va dng dong duoc rira bing toluen bd sung (30g). Hon hop phan Ung duge khudy
trong 2,0 gi¢ & 60°C va sau do dé ngudi dén nhiét @6 moi truong trong khi céc chét khi

trong khoang tréng phia trén dugc xa ra.

Sau khi 4p suét duoc giai phong, hdn hop phan ng duge chuyén téi binh ciu ddy
tron chira d4t sét tAy tréng (DAt sét B80 CG nhén hiéu Pure-Flo®, sin phdm ctia Oil-Dri
Corporation, America, 2% khdi lugng SBO, 58g) va thanh khudy tir. Hén hop phan ing nay
duoc khudy & 85°C trong moi trudng argon. Sau 2 gid, bét ky ltc nao trong thoi gian niy 1-
buten bt ky con sét lai dugce cho x4 ra, hdn hop phéan tng duoc lam ngudi xuéng 40°C va
duoc loc qua vat liéu loc thiy tinh. Phén phén udc cua hdn hop san phém duoc chuyén hoa
este véi NaOMe 1% khéi luong trong metanol & 60°C. Bang cach kiém tra sic ky khi (GC),
hdn hop nay bao gdm: metyl 9-dexenoat (22% khéi lugng), metyl 9-dodexenoat (16% khdi
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lugng), dimetyl 9-octadexendioat (3% khéi lwong), va metyl 9-octadexenoat (3% khdi

lugng).

Céc két qua thu duge tuong duong véi hidu sudt tinh todn cho hdn hop can bing gia
~dinh: metyl 9-dexenoat (23,4% khdi lugng), metyl 9-dodexenoat (17,9% khdi luong),
dimetyl 9-octadexendioat (3,7% khéi lugng), va metyl 9-octadexenoat (1,8% khdi luong).

Vi du 1B.

Quy trinh trong Vi dy 1A thuong duge thuc hién tiép véi 1,73kg SBO va 3 mol 1-
buten/lién két d6i ciia SBO. Mot phan phén wéc ciia hdn hop san phim duge chuyén héa
este bing natri metoxit trong metanol nhu duge md ta trén day. San phim (dwoc x4c dinh
bing GC) bao gbm: metyl 9-dexenoat (24% khéi lwong), metyl 9-dodexenoat (18% khdi
lugng), dimetyl 9-octadexendioat (2% khdi lwong), va metyl 9-octadexenoat (2% khéi

luong).
Vidu 1C.

Quy trinh trong Vi du 1A thudng duoc thuc hién tiép véi 1,75kg SBO va 3 mol 1-
buten/lién két d6i cia SBO. Mbt phin phan udc ciia hdn hop san phdm dugc chuyén héa
este bang natri metoxit trong metanol nhu dwoc md ta trén day. San phim (dwoc x4c dinh
bang GC) bao gdm: metyl 9-dexenoat (24% khdi luong), metyl 9-dodexenoat (17% khdi
lugng), dimetyl 9-octadexendioat (3% khéi lwong), va metyl 9-octadexenoat (2% khéi

luong).
Vi du 1D.

Quy trinh trong Vi du 1A thuong dugc thuc hién tiép voi 2,2kg SBO va 3 mol 1-
buten/lién két d6i ctia SBO. Ngoai ra, toluen dugc sir dung @& chuyén héa chét xuc tac (60g)
dugc thay bing SBO. Phin phéan wéc ciia hdn hop san phim dwoc chuyén hoa este bing
natri metoxit trong metanol nhu dugc mé ta trén ddy. San phidm (bdi GC) gdm: metyl 9-
dexenoat (25% khdi luong), metyl 9-dodexenoat (18% khdi lrong), dimetyl 9-

octadexendioat (3% khéi lugng), va metyl 9-octadexenoat (1% khdi luong).
Vi du 1E. Téch olefin tir triglyxerit dugc cai bién.

Binh cdu d4y tron 121 dugc trang bi thanh khudy tir, vo gia nhiét, va bd kiém soéat
nhiét 6 duoc nap san phdm phan tmg két hop tir cac vi du 1A-1D (8,42kg). Thiét bi ngung

tu lam mat c6 ctra nap chan khong dugc gén vao gifta co cta binh cau va binh cau ti€p nhan
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duoc ndi véi thiét bi ngung tu. Hydrocacbon dé bay hoi (olefin) duge loai bo khoi san phim
phan tmg bing cach chung cAt chan khéng. Nhiét d6 binh: 22°C-130°C; nhiét d6 ddu chung
cit: 19°C-70°C; 4p sudt: 2000-160 utorr (1 torr = 0,133322 kpa). Sau khi loai bo
hydrocacbon d& bay hoi, con lai 5,34kg phin cin khong bay hoi. Phan phén uéc ctia hdn
hop san phdm khong bay hoi duge chuydn héa este bang natri metoxit trong metanol nhu
dugc mo ta trén day. San phim (bdi GC) gdm: metyl 9-dexenoat (32% khdi luong), metyl
9-dodexenoat (23% khdi luong), dimetyl 9-octadexendioat (4% khéi luong), va metyl 9-
octadexenoat (5% khdi lugng). H8n hop ndy con duoc goi 1a “UTG-0”. (San phdm twong tur
1am tir ddu co ¢6 tén 1a “PUTG-0”).

Vi dy 1F. Qu4 trinh metanol phan cta triglyxerit cai bién.

Binh cdu ddy tron 121 dugc lip khit v6i thanh khudy tir, thiét bi ngung tu, vo gia
nhiét, ddu do nhiét do, va thiét bi cép khi ga dugc nap natri metoxit trong metanol (1% khdi
lugng, 4,01) va hdn hop san phém khong bay hoi duge tao ra trong Vi du 1E (5,34kg). Hon
hop khong dong nhit mau vang nhat thu dugc nay duoc khudy & 60°C. Sau 1 gio, hdn hop
tr& nén dong nhét va c6 mau da cam (d6 pH = 11). Sau 2 gio phan tng, hdn hop duge lam
ngudi xudng nhiét do méi trudng va tao thanh hai 16p. Pha hitu co dugc rira bing nudce
metanol (50% thé tich/thé tich, 2 x 3 L), dugc tach riéng, va dugc trung hoa béng cach rira
bang axit axetic bang trong metanol (1 mol HOAc/mol NaOMe) t6i d@6 pH = 6,5. Thu duoc:
5,03kg.

Vi du 1G. Tach nguyén lidu ban diu metyl este.

Binh cdu d4y tron 121 dugc l&p khit v6i thanh khudy tir, c6t nhdi chat, va bd kiém
soat nhiét d6 duoc nap hdn hop metyl este duge tao ra trong Vi du 1F (5,03kg), va binh ciu
nay duogc dit trong bép dun binh cau. Cot thiy tinh ¢ kich thude 2” x 36” va chira vat hinh
yén bing thép khéng gi 0,16”> nhan hiéu Pro-Pak® (Cannon Instrument Co.). Cot nay duoc
gén vao dau chung cit phan doan c6 binh cdu 1L dwoc can trude duoc 18p khit vao dé thu
gom cac phan doan. Qua trinh chung cit duge thuc hién & diéu kién chan khong (100-120
utorr). Ty 18 hdi lwu 1:3 dugc sir dung dé tach metyl 9-dexenoat (“C10-0”) va metyl 9-
dodexenoat (“C12-0”). Cac miu dugc thu trong qua trinh chung ct, cac didu kién chung
cit, va thanh phﬁn ctia cac phan doan (dugc x4c dinh bang GC) dugc thé hién trong Bang 1.

Ty 16 hdi Iuu 1:3 ding dé chi ctr thu duoc mét giot thi ba giot dwoc dua nguoc trd lai cot
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chung cét. Két hop céc phan doan thich hop thu dugc metyl 9-dexenoat (1,46kg, do tinh
khiét 99,7%) va metyl 9-dodexenoat (0,55kg, d tinh khit >98 %).

Bang 1. Tach C10-0 va C12-0 bang cach chung cit
Séthirty | Nhiétdo | Nhiétddo | Ap sudt Khoi C10-0 | CI12-0
cdc phén | dauchung | binh (°C) | chankhéng | luong | (% khéi | (% khéi
doan ghung cat (°C) (utorr) (2) luong) luong)

cat

1 40-47 104-106 110 6.8 80 0

2 45-46 106 110 32,4 99 0

3 47-48 105-110 120 223.6 99 0

4 49-50 110-112 120 283 99 0

5 50 106 110 555 99 0

6 50 108 110 264 99 0

7 50 112 110 171 99 0

8 51 114 110 76 97 1

9 65-70 126-128 110 87 47 23
10 74 130-131 110 64 0 75
11 75 133 110 52,3 0 74
12 76 135-136 110 38 0 79
13 76 136-138 100 52,4 0 90
14 76 138-139 100 25,5 0 85
15 76-77 140 110 123 0 98
16 78 140 100 426 0 100

Diéu ché nguyén liéu ban dau Metyl 9-Hexadexenoat (“C16-0”)

O

/\/\/WV\/\)LOME

Céc quy trinh theo Vi du 1A thuong duoc thuc hién tiép chi khac 1a 1-octen dugc
chuyén vi chéo v&i ddu ddu twong thay vi 1-buten. Céc san phdm phéan tmg sau khi két hop
sau d6 dugc cét phﬁn nhe nhu dugc mo ta trong Vi du 1E dé loai bd phén doan hydrocacbon
chua no dé bay hoi hon ra khoi phan doan dau dugc cai bién. Quy trinh trong Vi du 1F duoc
st dung dé chuyén hoa phén doan diu cai bién thanh hdn hop metyl este bao gdm metyl 9-
hexadexenoat. Phuong phap chung cit phan doan & 4p sudt giam duoc sir dung & tach san

phim mong mubn, metyl 9-hexadexenoat ra khoi cic metyl este khac.
Sulfonat héa metyl este ctia axit béo chua no (UFAME): Quy trinh chung A

M3u este béo chua no (vi du metyl este ciia axit 9-dexylenic), dugc bd sung vao
metylen clorua trong thiét bi phan tng sulfonat héa theo mé trén quy mé nhé duge 14p khit
v6i thiét bi ngung tu d4 kho va duoc giit & khoang 20°C bang dong N, 21/m tao sén. Dung

mdi bd sung dugc ding khi cin dé 1am giam d6 nhét ctia hdn hop phan ing. Trong 30 phut,
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luu huynh trioxit dugce lam bay hoi qua binh gia nhiét nhanh 140°C va duoc suc qua thiét bi
phén ng & ty 1& mol cta SO; so véi nhém chirc alken khoang 1:1. Tc d6 bb sung SO;
dugc diéu chinh dé giit nhiét d6 phan tmg & hodc du6i 35°C. Khi phan tng két thc, hén
hop dugc gilt & nhiét d6 nay trong 5 phut nita, va dung méi du dugc loai bd trong chin
khong. Axit sau d6 duoc tiéu thu & 50°C cho dén khi khéng con B-sulton nita. Metanol (5%
khéi lwgng) dugc bd sung vao axit, va dung dich nay duoc gia nhiét téi 65°C trong 1 gio.
Do axit tdng duoc x4c dinh bang cach chuén do, va axit nay duoc xit ly bang luong ding
mol ctia dung dich nwéc NaOH 50% va duoc pha lodng bang nudc bd sung dé tao ra céc
mirc hoat ddng mong mudn. Viéc thity phan sulton duge thue hién bang cach gia nhiét dung
dich dén 85°C trong khi duy tri d6 pH = 6 v&i viéc nap bd sung dung dich natri hydroxit
50% trong nudc.

Téng hop Esteamin: Quy trinh chung B

Alkanolamin badc ba (vi du, trietanolamin, N-metyldietanolamin, N,N-
dimetyletanolamin) hodc cac din xuit alkoxylat ctia ching dugc két hop trong mét binh
phan tmg v&i din xudt este clia axit 9-dexylenic, axit 9-do dexylenic, hoic axit 9-octadexen-
1,18-dioic va kali cacbonat. Hon hop nay duoc gia nhiét trong khi khudy & nhiét d6 trong
khoang tir 150°C dén 200°C. Cac luong twong ddi clia amin va este (hodc axit) dwgc 1am
can bang @& dua ra hé sb ty lugng mong mudn c6 tinh dén ham luong este/axit dugc xac
dinh bang s xa phong hoéa. Phan ng dugc thyc hién trong méi trudng suc nito hozc & chan
khong dé loai bdo rwou di giai phéng. Khi glyxerit este clia axit dexylenic hodc axit
dodexylenic dugc st dung, glyxerin da giai phong khong duoc loai bé. Phan tng duoc xem

12 hoan thanh khi lvgng du mong mudn ctia amin ban dau van con.
Tao bac bbn: Quy trinh chung C

Amin bac ba dugc chuyén héa thanh metyl quat, betain, hoéc sulfobetain béng cach
cho phan tng v6i chét tao bic bbn. Viéc tao bdc bdn duge thyc hién & nhiét do trong
khoang tir 65°C dén 100°C. Chét tao bac bdn dugc sir dung 12 dimetyl sulfat d6i véi metyl
quat, natri monocloaxetat di véi betain, hozc epiclohydrin d6i véi sulfobetain. Luong chét
tao bac bdn duoc sir dung 14 tir 0,8 dén 1,0 duong lwong mol duwa trén lugng amin bic ba.
Phan ing dugc xem 1a hoan thanh khi gié tri amin tu do nim trong khoang mong mudn nhu

duoc xac dinh bang cach chuan df axit percloric.

Amin oxit tir cac amin: Quy trinh chung D
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Amin bac ba dugc pha lodng véi nudce dé tao thanh hdn hop 10-40% khéi luong,
duoc gia nhiét t6i 50°C dén 75°C trong mdi trudng nito. Dung dich hydro peroxit (dung dich
35%, 1 dén 2,2 duong lugng mol) dugc bd sung timg giot trong khi duy tri nhiét d6 thip
hon 75°C. Hon hop nay duoc giit & nhiét d6 phan tng trong 4 dén 12 gid hoic cho dén khi
ndng d6 peroxit tur do dudi 0,2% nhu duoc x4c dinh bang gidy tinh bt iodua.

Tbng hop amit (bao gdm amidoamin): Quy trinh chung E

Metyl este chua no (monoeste Cyg, Ciz, hodc Cig hodc dieste Cyg) duge két hop véi 1-
6 duong lugng mol clia amin bdc mdt hodc bac hai (vi du DMA, DEA, MEA, DMAPA).
Chét xtc tac bazo (vi du NaOMe hoic alkoxit khac) dugc bd sung néu mubn. Hon hop phan
ting nay duoc gia nhiét & nhiét dd trong khoang tir 50°C dén 150°C cho dén khi este ban diu
gin nhu d3 tidu thy hét. San phim amit dugc tinh ché bing cach chung cét, rira bing nudc,
hodc bang cac cach théng thudng khac. Theo cach khéc, sin phdm duoc sir dung “nguyén

dang” va dugc chuyén héa thanh din xuét khéc.
Este hoa dé diéu ché etoxylat (eFAME): Quy trinh chung F

Axit carboxylic thich hop dugc két hop véi poly(etylen glycol) monometyl ete (0,8-
2,5 duong lugng), chit xuc tic axit (vi dy, axit sulfuric, axit metansulfonic, axit p-
toluensulfonic, hodc céac axit twong ty), va tly y dung moi (vi du, toluen, xylen, hodc cic
hydrocacbon khac c6 kha nang tao thinh hdn hop déng sdi véi nuéc). Hon hop nay duoc
gia nhiét & 120°C dén 180°C trong diéu kién chan khéng, suc nito, hoaflé 16p cach ly nito va
nuéc da giai phong ra duoc thu gom. Phan tng tiép tuc cho dén khi dat dugc gid tri axit

mong mudn.
Diéu ché amin bing cach khir amit: Quy trinh chung G

Lithi nhém hydrua (hodic chit khir twong tw) duge hoa tan trong dung méi (vi du
dietyl ete, THF, dioxan, diglym) trong 16p cach ly nito. Amit béo thich hgp dugc hoa tan
trong ciing dung méi va dugc bd sung timg giot, trong khi duy tri nhiét do phan tng trong
khoang tir 25°C dén 50°C. Sau khi bd sung, hén hop dugc khudy qua dém & nhiét d6 trong
phong. Nudc dugc bd sung mdt cach cAn than d dimg phan tmg, va dung dich nuéc natri
hydroxit dugc bd sung. Cac chét rin dugc loc ra, va dung méi dugc loai bd. San phém amin

duoc tinh ché bing cach chung cét.

Tbng hop imidazolin: Quy trinh chung H
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Metyl 9-dexenoat hoic metyl 9-dodexenoat dugc két hop vdi dietylentriamin
(DETA), c6 hodc khéng c6 chit xic tac, v6i ty 16 mol mong muébn cua nhém este so véi
nhém amino bac mot vahodc hydroxyl. Thong thudng, hai mol este dugce sir dung cho mdi
mol DETA. Hén hgp dugc gia nhiét trong khi khudy dén nhiét d6 trong khoang tir 140°C va
200°C trong didu kién chan khong vira phai d ngin ngira hodc giam thidu sy bay hoi cua
DETA khéi hdn hop phan tmg. Phan ting din ra cho dén khi phan tich (quang phd IR hoic
'H NMR) cho thdy su chuyén héa hoan toan mdt cach hop ly. Céc thanh phén bén trong sau
d6 dugc gia nhiét & nhiét d6 trong khoang tir 175°C dén 300°C véi 4p suét chin khong thip
hon (5-100 mm Hg) dé déng vong thanh imidazolin. Piém cubi ctia phan tmg duoc x4c dinh

bang cach chuin do.
Sulfit hod olefin: Quy trinh chung J

Chét sulfit héa (natri sulfit, natri bisulfit, natri metabisulfit, hodc céc chét twong tu)
dugc hoa tan trong nude va két hop v6i it nhdt mot duong luong mol ciia olefin. Tuy ¥, chét
xtc tac (peroxit, sit, hodc cac chit khoi mao gbc tu do khac) duge bao gdm. Hon hop duoc
gia nhiét t6i 50°C-100°C trong 3 dén 15 gid cho dén khi qué trinh sulfit ho4 dién ra hoan

toan mdt cach thich hop.
Diéu ché estolit: Quy trinh chung K

Quy trinh duoc sir dung dé chuyén hoa este metyl C10-0 thanh axit C10-36 béo

tuwong Umg cta né thuong dugce thuc hién tiép nhu dugc mo ta dudi day.

Quy trinh sufonat héa dugc tién hanh trong thiét bj phan tmg gian doan duoc gitt &
nhiét d6 20°C trong dong nito (21/phiit). Axit béo chua no hogc hdn hop cia axit béo chua
no va axit béo no dugc bd sung vio metylen clorua. Luu huynh trioxit duge 1am bay hoi
trong 30 phit théng qua binh gia nhiét nhanh 140°C va dugc suc qua thiét bi phan ing bing
céch st dung dong nito & ty 16 mol ciia SO3 so v6i nhém chire alken 13 khoang 1:1. Téc d6
bd sung SO; duoc didu chinh @& gift nhiét d6 phan tmg & 35°C hoic thip hon. O giai doan
cudi cua viée bd sung, hdn hop phan tmg duoc giit trong 5 phut nita va hdn hop sau d6 duge
¢d & didu kién chan khong. San phdm axit dugc tidu thu trong 1-2 gir & nhiét @6 50-85°C.
Tién hanh trung hoa bing cach sir dung bazo thich hop va qué trinh thily phan dién ra &
nhiét d6 85°C véi d6 pH dugc duy tri bing bazo bd sung. "H NMR dugc sir dung dé xac
dinh qua trinh thity phén dién ra hoan toan.

Thily phén este thanh axit béo: Quy trinh chung L
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Quy trinh dugc st dung dé diéu ché axit C10-36 béo nhur duge néu chi tiét dudi day

thuong dugce st dung.

Céac Bang 2A va 2B tém tit cic quy trinh chung duoc sir dung d& didu ché thanh

phan sau:

-29-



19838

“Agp 1onp ngu o0np Agu uegyd yuey) doy 3uQ) 9p 191 1YO qUIN AnQ

"Tonu 5£0Y 09q JIXe YUEY) d3s0 Ueyd ANy T I[0IS3 9YO NYIP 3 ‘UYS[0 POy IS

[ VLA + OU eNYO 9)S 1) U[OZBPIWI oyo QIp :H nup{ Sun ugyd Sugq Jwre 1y UTUrE 15 0U BNYO 09q JIXE 13 BOY JR]AX030 20Np

09q JIXE B00 )9 [K10W : ] ‘Tey 98q 9ROy JOUWI OBq UTUIR BA OU BAYD 9159 1) JIWIE :f JIXO0 UILIe YUeY) Urwe eoy AX0 (T ‘urejeqojns
0goy ‘ureaq ‘enb [Kjowt yury ugq 9¢q 0¥} 1) TUIWE[OUBY[E d)S3 BOY USANYD g “HINVA( ©9Y Jeuojns 1y :dpyd 3uonyq

D4 0v-C1D [DH «¥1-T1D [ 62-01D
DDA 91-91D 71 6€-210 d 11-21D qd LT-01D
O g S1-91D D LE-TID £ 01-21D g 9Z-01D
| €1-91D P 9¢-210 Ei 6-210 q «ST-01D
r‘ad 191D b SE-CID A 8-Z1D oA «¥C-01D
(A 11-91D b y€-T1D d 9-71D 04 €2-01D
q 67910 [d €€-T1D q v-C10 DA 7T-010
d 8-91D [ €710 v 1-210 r‘ad 12-010
d 9-91D 1€-21D N1 UQANSN 0-21D ad 0Z-01D
q 91D g 62-C1D DDA *E7-01D £04d £61-01D
\4 191D and 8C-CID DDA I+-01D q «L1-01D
N[ UQANSN 091D 09 9Z-T1D and 6€-01D [DH ¥1-01D
d 6v-C10D q £STTID D g 8¢€-01D d «11-01D
d 8H-C1D | «¥T-T10 g LE-0TD [ 01-01D
d LY-TID 04 £€C-C1D P GE-01D d 6-01D
DDH 9r-Z10 | T-T10 3 vE-01D Ei 8-01D
P vr-C1D r‘ad 12-21D P +€€-01D d 9-01D
P €TI0 ad 0T-21D P %CE-01D Vv 1-01D
% mnw At D4 61-C1D [d 0€-01D n1[ uRAN3N 0-01D
wgwms 1 ueyd yueyy, | | deyd Suonyq | uweyd yueqy, wmwmm 1 ueyd quey], wmwwm 1 ugyd quey,

ueyd yuey) ogo doy 3ug) 9p Sunp ns 06np 3unyd quin And) "y sueq

-30-



19838

[ SV.IHC + Ou enyd 319 1) UI[OZBPIWI QU NQIp :H ‘N Sun ueyd Sueq jrwre g urure 0 ‘ou enyd 09q JIXe N BOY 1B[AX0}0 00Np

"IQNUI 90y 094 JIXE YUy 9350 ugyd ANy T HI[0IsS YO NP 13 ‘UYS[O FOY JJ[NS

09q JIXE BNO 9)S0 [AJOWI &, ‘Tey 0Bq 0L0oY JOW 0Bq UTWE BA OU BNYD 93S3 1) JIWE :H $IX0 UIUIe Yuey) UIe eoy AXO (] ‘Ureoqoyms
JBoY ‘urejaq ‘yenb [Kjowr quey) ugq oBq 0B 1)) Urue[oueye 1S9 voy zwbﬁo | ‘INV.AN eoYy teuoyns 1y :deyd Suonyd

ke 901N 65-XIN r°'ad | 0£810

ad TI-DLN 5 SXIN aa 67X

o4 11-DIN ad 9-XIN ‘ 62-810

5 9-DIN TrXIN [0d 87810

ad Z-OLNd Sk SEXIN D H ECXIN

5| 11-0L0d 0 3E810 a1 0TXIN

04 9-D1Nd Aod | LeX 1 $1-XIN

aa ZI-DLAd aod | LesD 1 LK

o II-DINd Rk 9EXIN f STXIN

o 9-DINd ke 96810 q EIXIN

8LXIN aod SEXIN q TIXIN

q 9T-DIN aa ELXIN aod SE81D q 6XTN

q 101N 0L XIN 104 £6-810 q 6310

ad 71010 e 89810 o4 TEXIN q XN

0 11010 X $9-810 o IR q EXIN

d 6-DLN P £9-81D o4 1E-XIN q TXIN

O'd 51N [ 19X 0| 1£-810 v 1810
Suongg | “EHITRAL | | dyd Buonyg | ugyd e mm%m ;| weud gy wmwmm | veud ey

ueyd queyy opo doy Fug) 9p Surip ns oonp Junyo Yuiy AnQ "g sueq

-31-



19838

Ting thanh phan dudi ddy s& duoc thir véi vai trd 14 mot thanh phan cta ché phim
tdy ddu m& lam sach bé mit climg chira nudc hodc ciia ché phdm tdy ddu m& khéng chira
nude. Trir khi ¢6 chi din khac duoc néu dudi day néu khong cac thanh phan nay duoc didu
ché bang cach sir dung phuong phap chung duoc trinh bay tém tit trong cic Bang 2A va
2B:

C10-1: Metyl este sulfonat C;chua no

NaSO; MONE

+

l\bSO3 \/\/\/\/\j\o\lb

C10-6: C10 DMEA Este

HyC

N/\/OW
7~

H,C (0]

C10-8: Metyl este cia axit C; béo duoc etoxyl hoéa (“eFAME”)

O

/\/\/\/\/U\O/'\/O‘CH3

C10-9: C10 6EO eFAME
(0]
/\/\/\/\/U\O/k\/oﬁn\CHa
n=6
C10-10: C10 6EO eFAME Sulfonat
(0]
Nasoe'\/\/\/\/\)J\O/k\/O\)n\CHa
n=6
C10-11: C10 24EO eFAME
(0]
/\/\/\/\)Lo’(/\/O\)?CHa 24
n:

Metyl este C10-0 dugc chuyén héa thanh axit C10-36 béo tuong Ung clia no. Hén
hop cua kali hydroxit trong glyxerin (16-17% khdi lugng) dugc nap vao binh ciu duge
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trang bi may khqu treo, cdp nhi€t 49, va voi syc nito, va dung dich nay dugc gia nhiét toi
100°C. Metyl este ndy sau d6 duogc bd sung. Luong KOH du (2 mol cho mdi mol metyl
este) duoc sir dung. Nhiét d6 duoc ting dén 140°C va tiép tuc gia nhiét cho dén khi phan
tich séc ky khi cho thiy d& chuyén héa hoan toan. Nudc khir ion dwoc bd sung dé tao ra ty 18
khdi lwong ctia hdn hop san phim so véi nudce 1a khoang 1,5. Dung dich nay dugc gia nhiét
t6i 90°C @& lam tan chay san phim bit ky ma c6 thé da héa rin. Dung dich nuéc axit
sulfuric (30%) duogc bd sung va dugc trdn, va cac 16p duoc tach riéng. Lop nude duoce thio
ra. Axit béo, C10-36, dugc rira bang nudce khir ion cho dén khi dung dich nude rira 14 trung
tinh.

Axit C10-36 béo (45,0g, 0,256mol) dugc nap vao binh cdu day tron dugc trang bi
méy khudy treo, dng chit u Dean-Stark, thiét bi ngung tu hdi luu, cip nhiét dién, vo gia
nhiét, va bd kiém soét nhiét do. Polyetylen glycol monometyl ete (267,0g, 0,256 mol, c6
trung binh tir khoang 24 don vi EO cho mdi phan tir) va toluen (500mL) duoc bd sung. Hon
hop duoc gia nhiét téi 124°C déng thoi axit p-toluensulfonic (3,0g) duoc bd sung. Nudc cta
phén Ung bat ddu dugce thu gom khi dat dén nhiét do mong mubn. Sau khi gia nhiét 24 gio,
mic d6 chuyén héa (dwoc xac dinh bang GPC) 1a 97%. Mau dugc cit phan nhe dé loai bo
toluen. Toluen du duoc loai bd bang cach khudy & nhiét @6 150°C & didu kién chan khong

(1-5 mm Hg) véi trong khi suc nito & muc thp.
C10-14: C10 DETA Quat Sulfonat

H,C

v+

L o
W“\J“’L/—\_/—\_

SO,Na

C10-17: C10 DMAPA amit

0]

/\/\/\/\/U\H/\/\T/

Binh ciu déy tron duoc nap metyl este C10-0 (500g), DMAPA (331g), va dung dich
natri metoxit/MeOH (natri metoxit 0,5% khdi lugng tinh theo luwong metyl este). Thanh
phin chita bén trong dugc gia nhiét tir tir #n 140°C va dugc giit trong 6 gio. Hon hop phan
g dugc cit phin nhe trong chan khong (110°C dén 150°C). Sau khi dugc 1am ngudi xudng

nhiét d6 trong phong, san pham, C10-17, dwoc phan tich. Gia tri amin: 224,1mg KOH/g; gia
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tri iot: 102,6g I/100g mAu; Amin chudn d§ dugc: 99,94%. 'H NMR (CDCly), 8 (ppm): 5,75
(CH;=CH-); 4,9 (CH,=CH-); 3,3 (-C(O)-NH-CH,-); 2,15 (-N(CHa),).

C10-19: C10 DMAPA Quat Sulfonat

0]

NaSOa\/\/\/\/\/”\N/\/\h',V
H I

Binh ciu dugc trang bi thiét bi ngung tu va clra nap nito dugc nap amidoamin C10-
17 (151,3g). Sau khi gia nhiét Ién ti 80°C, dimetyl sulfat (68,38g) dugc bd sung timg giot.
Nhiét d6 dugc ting 1én 85°C va hdn hop duge khudy trong 2 gid. Ruou isopropylic (23,45g)
duoc bd sung, va hdn hop duoc khudy trong 1 gid. San phdm, C10-18, dwoc phan tich: IPA:
7,72% khéi luong; d6 pH: 8,41 (1% trong 9:1 IPA/nuéc); gia tri iot: 56,8;. Amin bac ba:
0,020 meq/g; d6 4m: 1,7% khdi luong; cac thanh phan hoat tinh bac bén: 91,2% khdi luong.

Metyl quat C10-18 (98,30g) va nuéc (216,3g) dugc nap vao binh ciu day tron dwoc
trang bi canh khudy, thiét bi ngung tu, va céip nhiét d6. Hon hop nay dugc gia nhiét & 80°C
cho dén khi ddng nhét. Natri metabisulfit (Na,S,0s; 23,49g, 1,03 dwong lwong NaHSOs)
duoc bd sung, va hdn hop duge giit & nhiét d@6 80°C qua dém. 'H NMR (D,0) cho thiy mitc
chuyén hoéa san phim d3 duoc sulfit héa khoang 50%. Hdn hop duoc gitt & nhiét d6 80°C
trong 48 gi® va sau d6 dugc phén tich lai; khong c6 su thay ddi 16n. Luu huynh dioxit dwoc
suc qua hdn hop, hdn hop ndy sau d6 dugc giit & nhiét 46 80°C qua dém, nhung van khong
c6 su thay dbi dang k& v& phd NMR. Phén tng khudy & nhiét d6 trong phong qua tuan. Do
pH duge diéu chinh thanh 6,6 va hdn hop dugc gia nhiét & nhiét d6 80°C qua dém. Phan tich
NMR cho thdy ring céc dinh olefin giam xuéng. Do pH giém xudng dén 3 va duogc didu
chinh bing kiém dén 7. Sau khi gia nhiét thém 24 gi& nita, phan tich NMR cho thdy khong
¢6 su thay ddi nita, v6i khoang 4-5% olefin con lai. B& sung natri metabisulfit (0,91g, 0,04
duong luong NaHSO3), va hdn hop phan ting dugc gia nhiét qua dém. Phb 'H NMR cho
thdy da chuyén héa hoan toan thanh quat sulfonat, C10-19 mong mudn. Phén tich san phdm

thu dugc cho thiy: d6 4m: 60,1%; Na,SO4: 1,93%.
C10-20: C10 DMAPA AO

0 (0]
/\/\/\/\/U\ /\/\Ill/
I

N
H

C10-21: C10 DMAPA AO Sulfonat
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Quy trinh duoc st dung dé diéu ché sulfobetain C10-43 (xem dudi day) thudng dugc
thuc hién tiép véi amidoamin C10-17 (60g), natri metabisulfit (25,6g), nuéc (114g), dung
dich nudc NaOH 50% (hai phan 0,3g), va epiclohydrin (24,4g). Phan tng tiép tuc dién ra &
nhiét d6 75°C trong 3 gid, va d6 pH (pha loing bing dung dich nudc 10%) duoc duy tri
trong khoang tir 8,2 dén 8,9. Sau 3 gid, hdn hop duoc dé ngudi xudng nhiét d6 trong phong
qua dém. Hon hop duogc gia nhiét lai t6i 75°C. Sau 1 gid, d6 pH gidm xubng dén 8,1 va
duoc tang 16n bang NaOH 50% (0,3g). Phan tmg tiép tuc dién ra trong 1 gio. Phan ting dugc
cho 1a két thiic khi lvong NaCl én dinh & mirc 6,55%. Hn hop duoc dé ngudi xudng nhiét
d6 trong phong, va d6 pH dugc didu chinh thanh 6,95 bing H,SO, 50%. San phim
sulfobetain, C10-24, dugc phan tich: NaCl: 6,55% khdi luong; céc chit rin: 51,8%; céc
thanh phén hoat tinh sulfobetain (bing NaCl rén): 45,25%. Phan tich 'H NMR d6i v6i phan

phén udc dugce lam kho ctia sdn pham hdn hop x4c nhén cau tric dé xuat.

C10-25: C10 DMA Amit

/\/\/\/\)I\N/
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Binh ciu d4y tron dugc nap nguyén liéu ban ddu metyl este C10-0 (235g) va hdn hop
duoc loai khi bing nito. B sung natri metoxit (5g dung dich 30% trong metanol) qua
xylanh va khudy hén hop nay trong 5 phat. BS sung tir tir dimetylamin (67g) qua 16p duédi
bé mit ctia ng nhiing. Sau khi b sung, gia nhiét hdn hop nay dén nhiét d6 60°C va giit qua
dém. Amit, C10-25, dwoc thu hdi qua chung cét chan khong (120°C, 20mm Hg). Thu dugc:
241,2g (96,3%). Gia trj iot = 128,9g 1,/100g miu. 'H NMR (CDCl;), & (ppm) = 5,8
(CH;=CH-); 4,9 (CH,=CH-); 2,8-3,0 (-C(O)-N(CHs),); 2,25 (-CH,-C(0)-). Ham lugng este
(x4c dinh bing '"H NMR): 0,54%.

C10-26: C10 DMA Sulfonat

0]

NaSOS\/\/\/\/\/U\N/

C10-27: C10 DEA Amit

/\/\/\/\)J\N/\/OH

OH

C10-29: C10 eFAME Sulfonat

0

Nao:’:s\/\/\/\/\/u\o/\/o‘CH3

C10-30: C10 24EO eFAME Sulfonat

0
Naoas\/\/\/\/\)J\o,(/\/O\)n\CHs

n=24

C10-36: Axit C10 béo

MOH

Nap metyl este C10-0 (390,2g) vao binh ciu day tron duge trang bi may khuy treo,
va c4c thanh phin chita bén trong dugc gia nhiét ti 70°C. Bd sung kali hydroxit ( dung dich
16% trong glyxerin, 523g). Gia nhiét hdn hop ndy dén nhiét @6 100°C va bd sung thém vién
KOH (35,10g). Sau khi khudy trong 17 gid, phén tich sic ky khi cho thdy mic chuyén héa
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thanh axit béo khoang 94%. Bb sung thém KOH (10g), va tiép tuc khudy & 100°C trong 4
gid. Mtte chuyén héa duge x4c dinh bing GC 14 >97%. Khudy hdn hop ndy & 100°C trong 4
gio nita, va sau d6 duge 1am ngudi t&i 80°C. B sung nuée (400mL) va dung dich nuée axit
sulfuric 30% (500mL), va khudy hén hop nay trong 1 gid. Sau d6 loai bd pha nude. BS sung
nuéce (500mL), va quy trinh gia nhiét/khudy lai tiép tuc (dén 80°C) trong 0,5 gid. Pha nude
lai dugc loai bd. Quy trinh rira bé“mg nudc dugce lap lai thém hai l4n nira (2 x 500mL). San
pham axit béo thd dugc cit phan nhe & diéu kién chan khong & 80°C trong 2 gidr d loai bo

nudc va dugce sit dung ma khong can tinh ché thém. Thu duoc: 357 g.

C10-32: C10 UFA SLA

SO3Na

Trong binh phan mg sulfonat héa theo mé cé nhiét 46 dugce duy tri & 20°C trong
dong nito (2 L/phut), bd sung C10-36 (109,6g, 0,64 mol) vio metylen clorua (100mL). Luu
huynh trioxit (51,6g, 0,64 mol) dugc lam bay hoi trong 30 phtt qua binh gia nhiét nhanh &
nhiét 46 140°C va duge suc qua binh phan tmg c6 st dung dong nito. Téc d6 bd sung SO,
duogc diéu chinh dé giit nhiét d6 phan tmg & 35°C hodc thip hon. O giai doan cubi ctia qua
trinh bb sung, duy tri hdn hop phan L'rngy ndy trong 5 phtt nita va sau d6 c¢6 hdén hop nay
trong chan khong. San phdm axit sau d6 dugc phan hay trong 1 gio & 50°C. Trung hoa axit
bang nuéce (151,0g) tiép d6 1 dung dich nuéc NaOH 50% (41,7g). Tién hanh thuy phan &
nhiét d6 85°C va d6 pH dugc duy tri bang cach bd sung thém dung dich nudec NaOH 50%.
Phan tich 'H NMR x4c nhin thanh phﬁn d4 du doan cho sulfo-estolit C;4-32. Cac két qua
phén tich: d6 pH: 5,25 (nguyén dang); d6 4m: 51,6% khdi lugng; natri sulfat: 0,51% khéi
lugng; thanh phin chua dugc sulfonat héa: 0,79% khdi lwong.

C10-33: C10 UFA C18 FA (80:20) SLA

/\/\/\/\/\/\/\/\/ﬁ\o 0
MO Na

SOaNa

Trong binh phan tng gidn doan c6 nhiét d¢ dugc duy tri & 15°C trong dong nito (2
L/phiit), b sung hdn hop clia metyl 9-dexenoat (C10-0) va axit stearic (115,3g, 0,542 mol
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chua no) theo ty 18 80/20 (khéi lugng/khdi luong) vao metylen clorua (300mL). Luu huynh
trioxit (45,5g, 0,569 mol) dugc lam bay hoi trong hon 30 phit qua binh gia nhiét nhanh &
nhiét do 140°C va dugc suc qua binh phan mg str dung dong nito. Téc d6 bd sung SO,
dugc didu chinh ¢ gitt nhiét d6 phan Gng & hodic dudi nhiét d6 25°C. O giai doan cudi ctia
viéc bd sung, gift hdn hop phan tmg nay trong 5 phut nita va sau d6 c¢6 hdn hop nay trong
chan khong. Sau d6 phan hity san phdm axit trong 1,5 gio & nhiét d6 50°C. Trung hoa san
phdm axit bing cach sir dung nude (161,5g) va dung dich nuéec NaOH 50% (42,9g). Tién
hanh thity phan & nhiét d6 85°C. Trong sudt qua trinh thity phén, hdn hop hai pha xuét hién.
Hbn hop ¢ duoc ¢ ngudi xubng nhiét d6 trong phong va mdi pha dwoc phan tich biang 'H
NMR. San phim dugc cb trong khong khi ngoai trdi trong 2 ngay. Bot nhio thu duge duge
gia nhiét t6i 75°C, dugc ddng nhat héa bang cach khudy, va duoc lam ngudi t6i nhiét do
trong phong. Phén tich sulfo-estolit thé hién: d6 pH: 7,89 (1% trong IPA/nudc ¢6 ty 18 9:1);
dd6 4m: 23,7% khdi luong; sulfat vo co: 0,94% khbi luong; chét chwa sulfonat héa: 10,5%
khdi lugng. Phéan tich '"H NMR x4c nhan céc thanh phin da du doan.

C10-34: C10 UFA C10 FA (80:20) SLA

/\/\/\/\/ﬁ\o o
WO Na

SO;Na

C10-35: C10 UME C10 FA (60:40) SLA

/\/\/\/\/ﬁ\o o
MO Me

SO;Na

C10-37: C10 DMA Sulfonat (#2)

0]

NaSOa\/\/\/\/\)J\N/

C10-38: C10 Amin
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C10-39: C10 Amin Oxit

C10-41: C10 Betain

C10-43:. C10 Amin Sulfobetain

SO3”
’+£OH
7 N NS g N
7 Ne_

\

Binh ciu duoc trang bi clra nap nito dugc nap natri metabisulfit (50g) va nude
(197g), va hdn hop nay dugc 1am 4m t6i 40°C. BS sung dung dich natri hydroxit (0,6g dung
dich 50%). Sau khi khudy hdn hop niy 5 phut, bb sung timg giot epiclohydrin (47,7g) trong
hon 1 gid, va phan tng tda nhiét &n 70°C. Khudy hdn hop ndy & nhiét d6 70°C trong 0,5
gid nita. B sung thém dung dich nuéc NaOH (0,6g) va khudy hdn hop niy thém mét Iic.
Bb sung amin C10-38 (90g), va tang nhiét do 1én dén 90°C. Sau 1 gio, tang nhiét 46 1én dén
95°C va giir nhiét d6 nay trong khoang 90-95°C trong 11,5 gid. P pH dugc duy tri nim
trong khoang tir 8,3 dén 8,7 bang cach nap NaOH 50% (dung dich nwéc) (2 x 1g va 1 x
0,75g). Phan tng dugc cho 13 két thiic khi mirc NaCl én dinh & 7,60%. Lam ngudi hdn hop
nay tao ra C10-43 dudi dang dung dich trong subt (369,7g). Phan tich san phdm thé hién: d6
pH: 7,53 (10% nguyén dang trong nudc DI); NaCl: 7,82% khéi lwong; do 4m: 48,8% khéi
lwong. Phéan tich "H NMR xéc nhén céu triic d4 d& xuét (vach boi tai khoang 4,7 cho proton
methin, CH-OH).

C12-1: C12 Sulfonat
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C12-4: C12 MDEA Este

H,C
’ \N/(/\/O\n/\/\/\/\/\/)2
0

C12-6: C12 DMEA Este

H3C\N/\/O\n/\/\/\/\/\/
|

CH, 0

C12-8: C10 eFAME

0]

/\/\/\/\/\)LO/\/O‘CHS

C12-9: C12 6EO eFAME

MO/(/\/O%CHS

n=6

C12-10; C12 6EO eFAME Sulfonat

C12-11: C12 27EO eFAME

/\/\/\/\/\/Ko/(/\/o\)n\CHs

n=27

C12-14: C12 DETA Quat Sulfonat
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Metyl 9-dodexenoat (“C12-0,” 273,3g), DABCO (0,3450g), va DETA (66,48g) duoc
nap vao binh cdu day tron, va hon hop 1éng niy dugc suc nito (175mL/phut). Gia nhiét hdn
hop niy tir 100°C dén 170°C trong hon 2 gi¢y duéi dp sudt khi quyén. Sau 4,5 gid & 170°C,
va dugce dua vé didu kién chan khéng (90 mm Hg), va gia nhiét hdn hop nay thém 6 gid
nita. Phan cét thu duoc (44,3g) bao gdm khoang 2g DETA. B& sung thém DETA (2g) véo
thiét bi phan tng, va tiép tuc gia nhiét & 170°C trong 5 gid & 400mm Hg. Tang nhiét d6 1én
dén 200°C & diéu kién chan khéng ting (50mm Hg). Sau 4 gid, khong thiy con phén cét. BS
sung axit p-toluensulfonic (48 déng vong thanh imidazolin, C12-12), va gia nhiét lai hdn
hop (200°C, 50mm Hg) trong 22 gid. Phan tich bang cach chudn do cho thdy mirc déng
vong la 81%.

Binh cau dugc trang bi thiét bi ngung tu, clra nap nito, cap nhiét do, va céng gén binh
cdu bd sung dugc nap imidazolin C12-12 (212,1g). Cac thanh phan dwoc chira bén trong
duoc gia nhiét t6i 80°C, va bd sung DMS (59,3g) qua binh cau bd sung véi gié tri chudn do
axit percloric mong mubn (Pat) 14 0,065. Ting nhiét d6 lén dén 85°C, va tiép tuc khqu
trong 1 gid. Mau duogc léy ra va dugc chudn d6 PAT (phat hién: 0,045). Bb sung ruou
isopropylic (30,4 g), va khudy hdn hop ndy trong 1 gid. San phim 13 DETA quat C12-13.

Nap C12 DETA quat (C12-13, 126,1g), IPA (126,1g), va t-butylperoxybenzoat
(2,5g) vao binh cu day tron. Gia nhiét hdn hop nay dén nhiét do 75°C. Nap dung dich natri
metabisulfit (37,5g), natri sulfit (7,2g), nudc khir ion (190,0g), va t-butylperoxybenzoat
(1,2g) vao phéu nap, va sau d6 bd sung timg giot vao hdn hop phan tmg nay, hdn hop nay
duoc gitt & nhiét d6 75°C trong 16 gid. Loai bo IPA bing cach c6 quay. Phd 'H NMR cho
thdy hiéu sut chuyén héa 75%. Luong 4m dugc didu chinh ¢&n khoang 50% bang cach bd
sung nude. (Luu y: cAu tric duge md ta trén ddy cho thiy su sulfonat héa dién ra & mot vi
tri, nhung ngudi c6 hiéu biét trung binh trong linh vuc nay c6 thé nhan thiy ring it nhit mot

sO san pham s& 1a san pham ciia qué trinh sulfonat hoa & c4 hai lién ket d6i cacbon-cacbon.)

C12-17: C12 DMAPA Amit
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Binh ciu day tron duoc nap metyl 9-dodexenoat (“C12-0,” 670g). Hon hop nay dugc
khudy co hoc, va bd sung DMAPA (387g). Lép van diéu tiét Dean-Stark vao binh phan g,
va bd sung natri metoxit (dung dich 30% khdi luong, 11,2g). Ting nhiét d6 1én dén 130°C
trong 1,5 gid, va thu gom metanol. Sau khi thu hdi 100g san phdm chung ct, ting nhiét do
1én dén 140°C va gift & nhiét dd nay trong 3 gid. "H NMR cho thiy phan ‘mg d4 hoan tat.
Lam ngudi hdn hop niy dén nhiét d6 trong phong qua dém. Sau d6 gia nhiét hdn hop nay
dén 110°C va thu hdi DMAPA trong chin khong. Ting nhiét d6 tir tir &n 150°C trong hon
1,5 git va gitt & 150°C trong 1 gid. San pham, amidoamin C12-17, dugc lam ngudi xubng
nhiét do trong phong. Gid tri amin: 202,1mg KOH/g; gia tri iot: 89,5g 1,/100g maiu;
DMAPA tu do: 0,43%; amin c6 thd chuin do; 100,3%. "H NMR (CDCls), § 5,4 (-CH=CH-);
3,3 (-C(O)-NH-CH,-); 2,2 (-N(CHj3),).

C12-19: C12 DMAPA Quat Sulfonat

SO,Na 0 l
/\)\/\/\/\)J\N/\/\NL
H |
C12-20: C12 DMAPA AO
0 o
/\/\/\/\/\)J\N/\/\lll/
H l

C12-21: C12 DMAPA AO Sulfonat

SO,Na 0

/\/K/\/\/\)’l\”/\/\fij/

C12-22: C12 DMAPA Betain

C12-23: C12 DMAPA Betain Sulfonat

-42-



19838

0]

/\W HLO_
N/\/\TV

Binh cdu déy tron dwoc nap amidoamin C12-17 (210g) va nudc (400g). BS sung natri
monocloaxetat (89g), va gia nhiét hén hop nay dén nhiét d6 80°C. Pd pH duoc duy tri trong
khoang tir 8 &n 10 biang dung dich nuéc NaOH 50% (do d6 pH dudi dang dung dich nudc
10% bang cach st dung cac que thir &6 pH). Tang nhiét d6 1én dén 100°C va giit trong 4
gid. Lam ngudi hdn hop niy xubng nhiét d6 trong phong qua dém. B sung nude (100g) dé
pha loing hdn hop, hdn hop nay duoc gia nhiét lai téi 100°C trong 4 giv. Chuin d6 clorua
cho thdy lugng NaCl 14 5,55% (mong mubn 13 5,62%). San phim, betain C12-22, duoc 1am
ngudi va dugc phan tich: d dm: 62,13%; NaCl: 5,66%; amin tu do: 2,28%. 'H NMR (dg-
MeOH), §: 5,4(-CH=CH-); 3,8 (-C(0)-CH,-N"(CH;),-); 3,2 (-C(0O)-CH,-N"(CHs),-).

Két hop betain C12-22 (284,6g) v6i nudce va natri sulfit (33mg). Khéng khi duge suc
qua dung dich nay & ndng d6 0,5mL/phut. Trong khi khudy & nhiét d6 trong phong, bb sung
céc phin natri metabisulfit (5,99g) ctt mot gio mot 14n trong 4 gio, va khudy dung dich thu
duoc qua dém. 'H NMR cho thdy hiéu sudt chuyén héa 1a 74%. B6 sung thém natri
metabisulfit (2,39g), va phan ing dugc khudy qua dém. 'H NMR cho thiy hiéu sudt chuyén
héa 1a 77%. San phim, sulfonat C12-23, dwgc phén tich: d6 4m: 77,2%; Na2S04: 1,6%;
bisulfit tw do: 10mg/L.

C12-24: C12 DMAPA Sulfobetain

SO,-

P /\/\N+/

N
H I

Quy trinh dugc sit dung dé didu ché sulfobetain C10-24 thudong dugc thyc hién tiép
véi amidoamin C12-17 (105g), natri metabisulfit (39,6g), nudc (190g), dung dich nude
NaOH 50% (hai phén 0,6g), va epiclohydrin (37,8g). Phan ting tiép tuc dién ra & 80°C trong
3,5 gi®, va d6 pH (dung dich nuéc 10%) duoc duy tri trong khoang tir 8,2 dén 8,6. Sau 3,5
gidy, hdn hop duge dé ngudi xudng nhiét do trong phong qua dém. Gia nhiét hdn hop nay lai
dén 80°C. Sau 2 gid, @ pH bing 8,5 va lugng NaCl 14 6,36%. Phan tmg dugc cho 14 két
thic. Hon hop duge dé ngudi xubng nhiét d6 trong phong, va d6 pH duoc didu chinh dén

-43-



19838

7,6 bang H,S0, 50%. San phim sulfobetain, C12-24, duoc phan tich: NaCl: 6,34% khéi
luong; d6 4m: 49,7%; céc chit rin: 50,4%;. c4c chit hoat tinh sulfobetain (b%mg NaCl rén):
44,0%. Phan tich IH NMR d6i v6i phn phén wéc da khé cia hdn hop san phdm da xac

nhan cau tric du doan.

C12-25: C12 DMA Amit

//\¢¢\\/~\/A\/”\/J\T/

Binh ciu d4y tron dwoc nap nguyén liéu ban dau metyl este C12-0 (900,0g, 4,22mol)
va nguyén liéu ndy duoc gia nhiét t6i 60°C. Binh phan tmg dwoc déng kin va chuyén sang
diéu kién chén khong trong 0,5 gid d 1am khd/khir khi ctia nguyén liéu ban diu. Binh phan
tng lai duoc nap dly nito, va sau d6 bd sung natri metoxit (30g dung dich metanol 30%)
qua xylanh. Ch4n khong tinh (-30” Hg) duoc tao ra, va sau d6 bd sung tir tir dimetylamin
(“DMA,” 190,3g, 4,22 mol) qua 16p dudi bé mit ciia bng nhing. Khi 4p suét can bing, md
binh phéan tmg d& nito bay 1én du va ting nhiét d6 1én dén 70°C trong 1,0 gid. Binh phan
mg sau d6 duoc 1am ngudi xudng nhiét d6 trong phong va dimg bd sung DMA. Qué4 trinh
gia nhiét lai bét dau & khoang 80°C va DMA dugc dua vao tir tir thdng qua suc dudi bé mit
va gift trong 2,0 gid. Sau d6 nhiét d6 dugc ting 1én dén 90°C va giit trong 1,0 gid. Quang
phd 'H NMR cho thdy hiéu suit chuyén héa > 98%. Lam ngudi hdn hop nay xudng 75°C va
diéu kién chin khong toan phén duoc st dung dé ct phén nhe metanol va DMA du. Chét
xuc tac duge 1am ngimg bing cach bd sung dung dich nuée axit sulfuric 50% (16,3g) va
khuAy manh hén hop nay trong 10 phut. BS sung nu6c khir ion (200mL) va tit ca cac thanh
phén chira bén trong dugc chuyén t6i binh thao day. Lp nude duoc loai bd. Viée rira duge
lap lai v6i 300mL va sau d6 1& 150ml nude khir ion. Bb sung khoang 50ml dung dich NaCl
20% va hdn hop duoc dé ling qua dém. Lop bén dudi duoc loai bod va san phdm duoc
chuyén nguoc lai vao binh phan tng. San phim dugc gia nhiét t6i 75°C va st dung chin
khong d loai bé nude du. Thu hdi amit bing cach chung cét chan khéng & 120°C. D3t phan
doan amit trong didu kién chan khéng toan phin & nhiét d6 135°C cho dén khi ham luong

este dudi 1%. Ham luong este cudi cliing: 0,7%. Thu duoc: 875g (91,9%).

C12-26: C12 Amin
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C12-29:

C12-31:

C12-32:

C12-33:

C12-34:

C12-35:

C12-36:

19838

[
MW\/V\N/

C12 DMA Amit Sulfonat

C12 DEA Amit

C12 27EO eFAME Sulfonat

0o

/Y\/\/\/\)LO/(/\/O\)H\CHB

SO,Na n=27

C12 eFAME Sulfonat

O

/\/\/\/\/\)LO/\/O\CHa

SO4Na

C12 UFA SLA

C12 UFA C18 FA (80:20) SLA
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ONa

C12-39: Axit C12béo

C12-40: C12 Betain

C12-42: C12 DMAPA Sulfonat

SO,Na 0

S0;

C12-44: C12 UFA C12 FA (80:20) SLA, mudi TEA

-46-



19838

OH
/\/\/\/\/\/?j\ HO\/\N:\/OH
0 H
PO S .
SO;
OH
Ill+
C12-46: C12 Sulfobetain
SO5”
~oH
NN N NN
7 N\\
C12-47: C12 9EO eFAME
0
n=9
C12-48: C12 11EO eFAME
0
MV\/\/\)LO/{'\/O\};CHS
n=11
C12-49: C12 15EO eFAME
0
/\?\A/V\/JLO”%\/O\}?CHQ
n=15

Cl16-1: C16 Sulfonat

-47-



OH 0
+
0
C16-4: C16 TEA Este
0] = ‘
0 3

C16-6: C16 MDEA Este

H3C\\N{’\\,/°\7r/“\\//“\\//“\\//“\g¢4\\v//\\vzf\\,/’l
0]

C16-8: C16 11EO eFAME

//\v/~\/”\¢¢\\/A\,/\V/~\/J\o/é\\/O2:CH3

n=11

C16-9: C16 DMAPA Amit

C16-11: C16 DMAPA Sulfonat

C16-12: C16 DMAPA Sulfonat AO

SOgNa 0]

C16-13: C16 DMAPA Betain
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C16-15: C16 Amin

O

C16-16: C16 Betain

Tbng hop nguyén lidu ban diu:

Diéu ché dimetyl 9-Octadexen-1,18-dioat (“Mix-0" hodc “C18-0)

T4m mu metyl 9-dodexenoat (mbi miu 10,6 g, xem Bang 3) dugc lam 4m t&i nhiét

dd 50°C va duge khir khi bing argon trong 30 phit. B sung chit xuc tac chuyén vi ([1,3-

(0]

MGOMMOMe

0]

bis-(2,4,6-trimetylphenyl)-2-imidazolidinyliden]dicloruteni(3-metyl-2-butenyliden)

(trixyclohexylphosphin), san phdm ctia Materia) vao metyl 9-dodexenoat (v6i lugng duge
néu trong bang 3) va tao mdi trudng chin khéng 4p sudt < mm Hg. Hon hop phan tmg
duoc cho tu chuyén vi trong thoi gian d théng béo. Phan tich bang sic ky khi chi ra ring
dimetyl 9-octadexen-1,18-dioat dugc tao ra vdi hi€u sudt duoc néu trong bang 3. “Mix-0" 1a

hén hop chit ddng phan trans-/cis- theo ty 18 80:20 thu dwgc tir hdn hop phan tng. Viéc két

tinh tao ra nguyén lidu ban diu déu la chit ddng phén trans, “C18-0".

Bang 3. Qua trinh tu chuyén vi ciia Metyl 9-Dodecanoat
Mau Luong chit xic tic | Thoi gian phan tmg C18-0
nap vao (ppm ( gio) (% dién tich ving GC)
mol/mol)*
A 100 3 83,5
B 50 3 82,5
C 25 3 83,0
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D 10 3 66,2

E 15 4 90,0

F 13 4 89,9

G 10 4 81,1

H 5 4 50,9
*ppm mol chat xdic tic/mol metyl 9-dodexenoat

Hop chét thir nghiém dua trén nguyén li€u ban dau Cg ¢6 cong thire cAu tao sau:
C18-1: C18 Sulfonat

SO,Na 0

(0]
Me WW\)\N\/\)LOMG

0]

MIX-2: C18 diIPA Este (80:20 trans-/cis-)
0
TO Y\/\/\/\f/’\/\/\A)\o/L
O

MIX-3: H5n hgp C18 TEA Este (2:1) (80:20 trans-/cis-)

OH
3

O
MIX-5: Hon hgp C18 TEA Este (1:1) (80:20 trans-/cis-)
OH
0o
HOmN ”"‘\vfo\n/\/\/\/\f\/\/\/\)'Lof‘va/\OH
H 0
OH
C18-9: Hon hop C18 MDEA Este (2:1) (100% trans-)
MIX-9: Hon hop C18 MDEA Este (2:1) (80:20 trans-/cis-)
| o]
0]
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MIX-11: H5n hgp C18 MDEA Este (1:1) (80:20 trans-/cis-)

0
|
How-f"”‘*r\lj %OY\/\/\/\’/’\/\/\/\AO%N\/’\OH
0
MIX-13: Hon hgp C18 MDEA Este (3:1) (80:20 trans-/cis-)
| 0
*+O N %OW\W*
0
+
0
MEOJ\/\/\/W\/\/\/\’(OME
0
MIX-15: Este C18 diDMEA (80:20 trans-/cis-)
0 !
N "'"‘\,fo Y\/\/W\/W\)LO L
! 0
MIX-17: C18 eFAME (80:20 trans-/cis-)
0
\..O %0 Y\/\/\/W\/\/\‘)LO /\\/_O -~

0

MIX-18: C18 eFAME (80:20 trans-/cis-)

0
H;C ‘[‘O/\'JTOT(\/\WW\/\)LO"%\’O‘%?CHB
0

MIX-20: C18 eFAME (80:20 trans-/cis-)
0
H;C ‘Eo N%TO\H/\/\/\/W\/\/\)LO’%’\/O\};CHJ
0

n=24

MIX-23: C18 diDETA diquat Sulfonat
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+
NaOsS N
M\ /\ |/> O
l 7 *
O Q/N n
ARN
C18-28: C18 DiDMAPA diquat Sulfonat
I H SO,Na 0
—N AN AN |,
| NN

C18-29: C18 DiDMAPA DiAO (100% trans-)

MIX-29: C18 DiDMAPA DiAO (80:20 trans-/cis-)

| H i o
/E\/\/NY\/\/W\/\/\/\)I\N/\/\N/
H |

0]

C18-30: C18 DiDMAPA DiAO Sulfonat
I H 0
/EWNWWNMN/
H |

C18-31: C18 DiDMAPA DiSulfobetain (100% trans-)

MIX-31: C18 DiDMAPA DiSulfobetain (80:20 trans-/cis-)

-0,S

HO]\ . H Q (EOH
——T\/\/Nj(\/\/\/\/\/\/\/\)kN/\/\NL‘
H |

)

C18-32: C18 DiDMAPA DiBetain (100% trans-)

MIX-32: C18 DiDMAPA DiBetain (80:20 trans-/cis-)
1 ;
-0 . 0] KILO_

C18-33: C18 DiDMAPA DiBetain Sulfonat
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o)
-o)j\ SO,Na 0
_N+
|
o)
C18-35: C18 DiIDMAPA Quat AO (100% trans-)

MIX-35: C18 DiDMAPA Quat AO (80:20 trans-/cis-)

@)

| H
H |

o

C18-36: C18 DiDMAPA Monobetain (100% trans-)

MIX-36: C18 DIDMAPA Monobetain (80:20 trans-/cis-)

| H 0
/N\/\/Nm/\/\/\/\/\/\/\/\)\,\,/\/\
H
0
C18-37: C18 DiDMAPA Betain AO (100% trans-)
MIX-37: C18 DiDMAPA Betain AO (80:20 trans-/cis-)
| H 0
/N\/\/NYW\/\N\)LN/V\
o] H
0
C18-38: C18 DiDMAPA Betain Quat (100% trans-)
MIX-38: C18 DiDMAPA Betain Quat (80:20 trans-/cis-)
0

|
—N
|

iﬂ
k

MIX-42: C18 DiDEA Amit (80:20 trans-/cis-)
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OH
~ 0

O
OH

MIX-46: C18 Este DMAPA AO (80:20 trans-/cis-)

MIX-61: C18 eFAME Sulfonat

S0O,Na 0
\O%O O/”wo\
0

C18-63: DBE C10 FA (60:40) SLA

0]

/\/\/\/\/U\

0
MeO
€ OMe

0] SO;zNa

C18-64: DBE C10 FA (75:25) SLA

C18-68: C18 DiDMAPA Amit Sulfonat
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| H
/N\A/NYV\/\/WV\/\)LN/\/\N/
o) SO,Na H !
MIX-70: C18 DMAPA Carboxylat (80:20 trans-/cis-)
o
Nao\[‘/\/\/\/\/\/\/\/\)kN/\/\N/
H I
o)
MIX-73: C18 Carboxylat DMAPA AO (80:20 trans-/cis-)
2
NaOWWNMN/
H |
o)
MIX-78: C18 Carboxylat DMA Amit (80:20 trans-/cis-)
O
NaOY\NVWW\)LN/
|

Triglyxerit duoc cai bién trén co s& dau dau twong (“MTG-0")
0]

M\
* o~
WO O)_ RIII

Céc quy trinh theo cac vi du 1A va 1E thuong dugc thuc hién tiép chi khac 1a loai bo
1-buten.
Triglyxerit cai bién thu dugc tir qua trinh chuyén vi chéo diu dau twvong va 1-Buten

(“UTG-07)

o]
Triglyxerit chua no .
(duogc 1am giau C10 va C12, con bao gom
cac chat no C16 va C18)

-55-



19838
Céc phuong phép theo Céc vi du 1A va 1E thuong duge thuc hién tiép dé tao ra
UTG-0 tir diu d4u twong va 1-buten.
Triglyxerit cai bién trén co s& diu co (“PMTG-0")

O

{2—\_/—\_/4%*
AN e

Quy trinh duogc st dung dé diéu ché MTG-0 dugc thyuc hién tiép, chi khac 1a ddu co

duoc sir dung thay cho dau d4u tuong.

Triglyxerit duoc cai bién tir qué trinh chuyén vi chéo dau co va 1-Buten (“PUTG-0")

N\
R —<O{o
5 OW

Triglyxerit chua no .
(dqqc lam giau C10 va C12, con bao gom céc
chat no C16 va C18)

Quy trinh duoc st dung dé diéu ché UTG-0 dugc tiép tuc thuc hién, chi khac 13 dau

co duoc st dung thay cho dau dau tuong.
Céc din xudt cua nguyén lidu ban ddu MTG-0

MTG-6: Hon hgp MTG DMAPA Betain
0]
_ H .
(@) + N N N -
7]/>N ’\/\H)j\/\/\/\/\/\/\/\/\n/ ~ N\ | \)LO
0 (0]
+ RJLN/\/\'](/U\O’ . Ho’\/\OH

R=C16, 18 no + chua no

MTG-11: MTG DMAPA Sulfobetain
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0,8 SOs-
(e} OH
HO H +
N”\/\NJ\/\/\/\/\/\/\/WN\/\/T\
| H 0
Q SO,-
+ RJLN/\/\N‘C\(\ : . HO/\/\OH

R=C16, C18 no + chua no
MTG-12: MTG DMAPA AO

o Q H Q
_N/\/\N)k/\/\/\/\/\/\/\/\WN\/\/T_
| H o)
Q (0]
+ R/U\H/\/\ﬁj_ + HO/E?\OH

R=C16, C18 no + chua no

St dung céc quy trinh twong tu dé diéu ché cac san phdm tuong Ung bit ddu tir
PMTG-0, UTG-0, v PUTG-0. San phim tir c4c triglyxerit cai bién dwoc trinh bay tom tat

trong Bang 4 dudi day.

San phdm PMTG niy c6 cong thirc cAu tao twong tw v&i san phim MTG. San pham

PUTG c¢6 céc clu triac nhu duge thé hién dudi ddy, véi cac san phim UTG c6 cong thirc cau

tao tuong tu v6i cac san pham PUTG.

PUTG-6: Hon hgp PUTG DMAPA Betain

0 0
O /\/\/\/\/\)L
/\/\/\/\)LN/\/\N:)L o+ PZ N/\/\N‘:)]\ _
H | 0 H | 0
JOL O
+ AN ¥ HO OH
RN ']'\)Lo' OH
R=C16, C18 no

PUTG-11: PUTG DMAPA Sulfobetain
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. L
+ RJLN/\/\NV oH | HO™ " oH

H | OH
R=C16,C18 no
PUTG-12: PUTG DMAPA AO

R=C16, C18 no

UTG-7: UTG TEA Este (1:1) Quat

OH OH
o .
/\/\/\/\)LO/\/T\/\OH + /W\/V\)LO/\/|\/\OH
OH
o]

. RJ\O/\/l*\/\OH +  HOY oH
OH

R=C16, C18 no + chua no

UTG-9: UTG MDEA Este (2:1)
R‘)CJ)\O/\/IL\/\OiR . HO™Ny Som R CIO.CIZCI8 o chuano
OH R’= C10, C12-C18 1o + chua no
UTG-15: UTG Amit DMA

/\/\/\/\)I\N/ + MW\A)LN/

+ RJLN/ + HOTY ToH
| OH
R=C16,C18 no

UTG-16: UTG DEA Amit
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0] (0]

/\/\/\/\)LN/\/OH + /\y\/\/\/\)j\r\(‘\/OH

(o] OH OH
+ gAs~OH . HOY oH
OH
OH
R=Cl16, C18 no

Quy trinh dugc st dung ¢ diéu ché UTG-15 thudong duoc thue hién tiép chi khac 1a

dietanolamin dugc st dung thay cho dimetylamin.

Béng 4. Tém tit san pham triglyxerit cai bién

Dau dau tuong Dau co
MTG-0 UTG-0 PMTG-0 tu PUTG-0
tu chuyén vi chuyén vi chéo chuyén vi chuyén vi chéo

Hon hop DMAPA Betain MTG-6 UTG-6 PMTG-6 PUTG-6
DMAPA Sulfobetain MTG-11 UTG-11 PMTG-11 PUTG-11
DMAPA AO MTG-12 UTG-12 PMTG-12 PUTG-12
UTG MDEA este (2:1) UTG-9
UTG Amit DMA : UTG-15
UTG DEA amit UTG-16
UTG TEA este quat UTG-7

Ché phim 1am sach bé mit cting: Ché phim tiy ddu m& chira nudce

Thir nghiém ndy ding d& d4nh gia kha ning loai bo diu m& bam ban khoi gach vinyl
trdng cia san phidm lam sach. Thir nghiém nay duogc thuc hién ty dong va sir dung thiét bi
danh gi4 kha ning rira theo dudng thang Gardner tiéu chuin. May quay va dén kiém tra
duoc st dung dé thu hinh anh séng ddng clia qua trinh lam sach. May nay st dung bot bién
duoc 1am w6t bing mot lugng d4 biét cta san phim thir nghiém. Khi may dung tAm bot bién
lau tAm gach bin, video ghi nhan két qua, tir d6 c6 thé duoc x4c dinh ty 18 phin trim hiéu
qua lam sach. Téng $6 10 1an lau duoc thuc hién c6 stir dung ché phém thtr nghi€ém dugc pha
lodng biang nudc theo ty 18 1:32, va hiéu qua lam sach duoc tinh toan cho mdi 1an lau tir 1
dén 10 dé thu duoc dit liéu hidu qua lam sach ctia san phdm. MAu thir nghiém nay dwoc
dimg 1am thanh phin ctia cic ché phdm d6i chiing khac nhau tuy thudc vao né 1a dang

anion, dang ludng tinh, hay dang khong phén ly.

Céac mAu thir nghiém dang anion:
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Ché phim 1am sach da ning trung tinh c6 thé pha lodng dugc pha ché tir propylen
glycol n-propyl ete (4,0g), butyl carbitol (4,0g), natri xitrat (4,0g), Bio-Soft® EC-690 rugu
dugc etoxy hoa (1,0g, san phdm ctia Stepan), mau thir (0,29g néu nguyén li€u cé 100% hoat
tinh), va nuéc da khir ion (tao thanh 100,0g dung dich). MAu déi chiing cia mAu thir nghiém
anion dugc thay thé miu thir bing Stepanol WA-Extra PCK (natri lauryl sulfat, Stepan,
1,0g, d6 hoat dong trén danh nghia 1a 30%).

Cac mau thir nghiém dang khong phén ly va dang ludng tinh:

Ché phim lam sach da ning trung tinh ¢ thé pha lodng dugc pha ché tir propylen
glycol n-propyl ete (4,0g), butyl carbitol (4,0g), natri xitrat (4,0g), Stepanol WA-Extra PCK
(natri lauryl sulfat, 1,0g), miu thir nghiém (0,90g néu nguyén liéu c¢6 100% hoat tinh), va
nuée da khir ion (tao thanh 100,0g dung dich). MAu d6i chiing ctia mau thir nghiém khong
phan ly/ludng tinh dugc thay thé miu thir nghiém bing Bio-Soft EC690 (ruou duoc etoxyl
héa, 1,0 g, nguyén li¢u c6 dd hoat ddng trén danh nghia 1a 90%).

Thanh phan chét bin (tir phuong phap Gardner ASTM D4488-95):

Gach dugc 1am bin bing méi trudng hat (50 mg) va mdi trudng dau (5 giot). Moi
truong hat ndy bao gdm (theo phan khéi lugng) hyperhumus (39), ddu parafin (1), du dong
co da stir dung (1,5), xi méang Portland (17,7), silic oxit 1 (8), bd héng molacea (1,5), sét oxit
(0,3), dit sét den bandy (18), axit stearic (2), va axit oleic (2). M6i truong dau bao gdm
kerosen (12), dung méi Stoddard (12), dau parafin (1), dau dong co SAE-10 (1), m& lam
banh ngot Crisco®, san pham ctia J.M. Smucker Co. (1), dau oliu (3), axit linoleic (3), va
squalen (3).

Bang 5. Chay kiém tra ddi voi thir nghiém kha néng rira theo
dudng thang Gardner

% hi€u qua lam sach trung binh sau 2, 4, 6,
8, hoac 10 lan lau

2 4 6 8 10
Péi ching 1 52,4 59,0 62,5 62,8 63,9

Déichimg2 | 47,0 | 573 | 61,0 | 63,7 | 652
Déichimg3 | 54,6 | 61,4 | 643 | 684 | 72,2
Déichtmg4 | 52,5 | 582 | 59,5 | 60,9 | 633
Doichimg5 | 50,8 | 59,2 | 639 | 653 | 67,1
Dbichimg6 | 51,2 | 57,6 | 62,7 | 62,6 | 66,0
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Dbi ching 7 523 | 56,0 | 61,5 | 643 | 650
Déi chimg 8 49,6 | 559 | 568 | 62,8 | 64,1
Dbi ching 9 555 | 61,5 | 66,0 | 659 | 684
Déiching 10 | 60,3 | 63,5 | 662 | 658 | 687
Péiching 11 | 53,0 | 61,0 | 63,6 | 646 | 662
DPdiching 12 | 656 | 71,4 | 750 | 753 | 72,6
DPoiching 13 | 67,6 | 72,6 | 76,0 | 763 | 76,5
DPdichimg 14 | 612 | 655 | 67,7 | 69,1 | 69,7
- Pdichung 15 | 59,7 | 63,6 | 645 | 69,5 | 69,5
Pdiching 16 | 50,9 | 61,5 | 63,1 | 64,0 | 67,7
DPbichimg 17 | 54,7 | 63,7 | 64,6 | 66,1 | 69,6
Pbiching 18 | 622 | 67,6 | 70,4 | 71,7 | 71,7
Pbiching 19 | 60,8 | 68,0 | 70,6 | 71,4 | 71,5
Pbichimg20 | 650 | 70,7 | 722 | 73,7 | 74,0
Pbichung21 | 646 | 688 | 70,5 | 71,2 | 72,0
Péiching22 | 51,3 | 57,7 | 61,5 | 64,1 | 68,0
Déi chimg 23 60,2 | 64,7 | 66,7 | 68,3 | 68,7
Pbichimg24 | 52,8 | 61,6 | 633 | 649 | 65,7

Bang 6. Cac mu thir nghiém dang khong phan ly/dang ludng tinh: Céc vi du theo sdng ché

% hi€u qua 1am sach trung binh
X Sé . A Mic d@
Mau TT Nhoém hgp chat 2 4 6 8 10 dénh gi
C10-11 | 1 etoxylatccg’omuc EO V577 648|702 | 70,5 [ 71,9 | tbthon
C10-19 | 2 DMAPA quat sulfonat | 55,2 | 62,0 | 65,5 | 66,9 | 67,8 tdt hon
Cl12-14 1 DETA quat sulfonat | 58,0 | 65,7 | 68,5 | 69,0 | 69,4 | t6t hon
C12-24 3 DMAPA sulfobetain | 64,2 | 70,6 | 72,3 | 76,6 | 80,2 | tdthon
UTG-11 4 DMAPA sulfobetain | 63,3 | 65,3 | 69,1 | 69,9 | 70,5 | tSt hon
etoxylat c6 mirc EO N
C10-9 5 trung binh 52,2 | 55,1 | 60,9 | 64,7 | 64,3 béng
C10-14 6 DETA quat sulfonat | 59,0 | 65,2 | 65,6 | 67,7 | 67,4 bang
C10-27 7 DEA amit 53,9 | 56,0 | 58,4 | 62,0 | 65,2 bang
C10-39 | 6 amin oxit 474 | 56,8 | 60,4 | 59,8 | 61,9 bing
C10-41 6 betain 56,2 | 63,0 | 63,1 | 63,7 | 64,2 bing
C10-43 | 23 sulfobetain 55,5 | 63,2 | 66,0 | 66,5 | 67,2 bing
C12-9 8 etoxylat co mirc EO | 48,8 | 54,8 | 59,4 | 59,8 | 61,4 bang
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trung binh
Cla-11 | 9 | OWROmMICEO | g5l 670 | 70,7 | 70,1 | 696 | bing
Cl12-19 9 DMAPA quat sulfonat | 55,5 | 61,7 | 64,5 | 66,1 | 66,6 bing
C12-31 | 5 DEA amit 57,3 | 64,2 | 67,1 | 69,0 | 69,6 bing
Cl12-46 23 sulfobetain 56,6 | 61,2 | 63,5 | 64,6 | 65,3 bing
Cl249 | 4 | ctowltedmicEO | gy 57310 595|504 | 61,2 | biing
trung binh
C169 | 11 DMAPA amit 48,0 | 53,9 | 60,1 | 62,2 | 64,7 | bang
C16-13 | 19 DMAPA betain | 50,7 | 62,5 | 63,4 | 65,3 | 66,2 | bang
Mix3 | 19 TEA este 55,0 | 61,6 | 63,3 | 65,6 | 66,7 | bang
Mix-5 | 4 TEA este 60,1 | 62,0 | 64,7 | 66,3 | 67,1 | bang
Mix-15 | 18 DMEA este 47,0 | 60,9 | 62,8 | 64,3 | 65,5 | bang
Mix-18 | 18 | ctoxylatcomicEO | o, 00 10l 633|634 | 662 | bing
trung binh
Mix20 | 18 | SOVRCOMICEOB | 594 1632 | 673 | 674 | 692 | bing
Mix-23 | 20 diDETA diquat | 509 | 68 | 69,0 | 71,0 | 71,2 |  bing
sulfonat
Mix-32 | 11 | diDMAPA dibetain | 49,6 | 58,1 | 59,4 | 62,1 | 65,5 | bang
C18-36 8 | diDMAPA monobetain | 50,2 | 57,3 | 59,9 | 65,5 | 67,8 bang
Mix-36 11 | diDMAPA monobetain | 40,1 | 53,7 | 58,4 | 60,4 | 63,6 b%mg
C1837 | 8 | diDMAPA betain/AO | 54,2 | 60,1 | 62,4 | 63,9 | 66,6 | bang
Mix-37 | 4 | diDMAPA betain/AO | 57,4 | 61,6 | 62,9 | 64,6 | 65,5 | bang
Mix-38 18 | diDMAPA betain quat | 44,5 | 57,1 | 62,4 | 66,0 | 67,8 béng
Mix-42 | 18 diDEA amit 65,6 | 66,6 | 70,8 | 71,5 | 73,3 |  bang
Mix-48 | 21 | DMAPA betaineste | 55,3 | 62,6 | 63,9 | 65,7 | 65,9 | bang
Mix-73 | 21 DMAPAAO | 556 1 60,6 | 61,8 | 629 | 642 |  bing
carboxylat
PUTG- . s
1 7 | DMAPA sulfobetain | 53,9 | 60,5 | 62,2 | 66,4 | 67,1 |  bing
MTG-6 | 10 DMAPA betain | 62,8 | 66,7 | 68,7 | 70,2 | 72,7 |  bang
MTG-11 | 7 | DMAPA sulfobetain | 49,9 | 54,5 | 54,7 | 58,8 | 61,2 | bang
UTG-6 | 11 DMAPA betain | 51,9 | 60,1 | 61,9 | 62,8 | 63,3 |  bang
UTG-7 4 TEA este quat 59,5 |1 62,7 | 63,7 | 66,0 | 66,4 bang
UTG-12 | 4 | DMAPA aminoxit | 43,3 | 51,2 | 54,3 | 55,0 | 57,4 |  bang

Bang 7. Cac mau thir dang khong phan ly/dang ludng tinh: Céc vi du so sanh

% hi€u qua lam sach trung binh
Miu ?% Nhém hop chét 2 4 6 8 10 éfr‘fﬁ gﬁi
C10-20 10 DMAPA amin oxit | 59,0 | 61,7 | 62,2 | 61,8 | 63,9 | thip hon
C10-22 12 DMAPA betain 573 | 63,9 | 66,6 | 68,8 | 72,2 | thip hon
C10-24 13 | DMAPA sulfobetain | 53,7 | 56,0 | 63,2 | 65,3 | 64,4 | thip hon
C12-20 3 DMAPA amin oxit | 30,2 | 35,9 | 39,1 | 42,7 | 46,1 | thip hon
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C12-22 13 DMAPA betain 47,5 | 55,2 | 58,1 | 61,6 | 66,4 | thap hon

Cl12-28 14 amin oxit 27,7 | 38,6 | 42,7 | 46,7 | 47,9 tha"lphon
C12-40 | 14 betain 36,9 | 43,8 | 49,9 | 50,6 | 52,9 | théip hon
Cl2-47 | 4 | ctowlatedmicEO | 05| 4yl 4so | 46,0 | 46,2 | thép hon

trung binh

C12-48 4 etoxylat c6 mirc EO

trung binh 38,7 | 47,0 | 48,1 | 48,1 | 48,3 | thép hon

etoxylat c6 mitc EO
trung binh

Clé-16 20 betain 58,1 | 60,4 | 62,2 | 62,9 | 63,4 | thép hon
C18-29 15 | diDMAPA amin oxit | 38,5 | 42,8 | 49,9 | 51,0 | 51,4 | thip hon
Mix-29 22 | diDMAPA amin oxit | 41,6 | 49,7 | 51,6 | 53,5 | 56,6 | thdp hon
diDMAPA

Cl6-8 11 34,9 | 40,3 | 42,0 | 42,8 | 43,3 | thip hon

C1831 | 15 s 452 50,1 | 523|533 | 533 | thép hon
Mix31 | 22 diDMAPA 456 | 53,8 | 57,5 | 59,2 | 59,6 | thép hon
disulfobetain

C18-32 15 diDMAPA dibetain | 48,9 | 56,9 | 58,9 | 60,3 | 61,9 | thip hon
C18-35 15 | diDMAPA quat AO | 39,0 | 48,4 | 52,4 | 55,2 | 57,4 | thip hon
Mix-35 11 diDMAPA quat AO | 36,0 | 43,0 | 49,2 | 52,0 | 56,2 thip hon
C18-38 17 | diDMAPA quat betain | 34,4 | 46,4 | 52,5 | 57,7 | 59,4 | thip hon
Mix-46 21 este DMAPA AO 38,0 | 49,9 | 53,0 | 54,2 | 57,0 | thip hon
Mix-70 21 DMAPA carboxylat | 42,2 | 53,4 | 55,8 | 56,2 | 57,6 thép hon
Mix-78 20 | DMA Amit carboxylat | 58,4 | 60,4 | 60,7 | 62,0 | 61,6 | thip hon

PMTG-6 3 DMAPA betain 51,7 | 55,8 | 56,6 | 57,6 | 60,0 | thép hon
PMTG-11 | 3 DMAPA sulfobetain | 49,0 | 52,1 | 55,4 | 61,7 | 62,1 | thép hon
PMTG-12 | 3 DMAPA amin oxit | 34,8 | 40,3 | 44,4 | 48,0 | 49,8 | thép hon

PUTG-6 3 DMAPA betain 44,4 | 50,5 | 52,9 | 55,9 | 57,0 | thip hon
PUTG-12 | 7 DMAPA amin oxit | 42,7 | 46,4 | 48,0 | 53,0 | 56,0 | thip hon

MTG-12 7 DMAPA amin oxit | 42,7 | 47,6 | 51,9 | 54,5 | 56,1 | thip hon

Nhu két qua dugc thé hién trong cac bang 6 va 7, 16 rang 1a khéng d& dang dé du
doan cac nhom hop chit ndo ma it nhit 13 s& tao ra hidu qua lam sach tdt khi duoc thu
nghiém dudi dung mdi dang khong phéan ly hodc dang ludng tinh trong thir nghiém danh gia
kha nédng rtra theo dudng théng Gardner. Vi dy, C12-24, DMAPA sulfobetain c6 hi¢u qua
1am sach t&t hon, nhung cac sulfobetain DMAPA khac (C10-24 va PMTG-11) ¢6 hidu qua

lam sach kém hon trong thir nghi€ém nay. C10-22, méc du cé hi€u qua lam sach b'fmg véi dbi
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chiing trong budc cubi cing, nhung c6 hiéu qua 1am sach thdp hon qua 6 14n lau dAu tién,

chinh vi thé dugc xem 12 ¢6 hiéu qué lam sach thép hon.

Béng 8. Cic mAu thir nghiém dang anion: Céc vi du ciia séng ché
i % hi€u qua 1am sach trung binh
Miu ,ﬁg Nhém hop chét 2| 4 | 6 | 8 | 10 |Mic gi‘-:i danh
C10-33 1 sulfo-estolit 52,6 | 58,8 | 67,6 | 69,2 | 69,9 t8t hon
C12-23 2 DMAPA betain sulfonat 55,7 | 61,5 | 64,8 | 67,4 | 70,1 t6t hon
C10-1 10 sulfonat 61,8 | 65,6 | 68,0 | 68,7 | 70,5 béng
cio-10 | 16 | ctoxsulfonatedmicEO | 4q4 | 5751 597 | 610 | 62,6 |  bing
trung binh
C10-21 3 DMAPA AO sulfonat 51,1 | 56,4 | 57,4 | 63,3 | 65,9 b%lng
C10-26 3 Amit DMA sulfonat 53,2 | 57,0 | 61,7 | 654 | 66,9 bfing
cl029 | 16 | % S“1f°rt‘§g;° mGcEO | 544 | 61,6 | 63,1 | 656 | 67,9 bing
ci0-30 | 6 | ©% smfmf::" micEO | 58 | 63,6 | 683 | 68,8 | 70,6 bing
C10-34 3 sulfo-estolit 50,9 | 54,0 | 58,5 | 60,5 | 64,6 bi‘ing
C10-35 5 sulfo-estolit 56,0 | 63,1 | 66,5 | 68,0 | 71,0 bing
C10-37 16 DMA Amit sulfonat 56,1 | 59,6 | 66,0 | 67,9 | 69,1 bang
Cl12-1 16 sulfonat 52,6 | 60,9 | 62,6 | 655 | 68,0 b.%ulg
ciz-10 | ¢ | cloxsulfonatcdmicEO g5\ 615 | 666 | 66,0 | 66,8 bing
_ trung binh
C12-21 11 DMAPA AO sulfonat 58,2 | 63,9 | 63,7 | 64,2 | 653 b%mg
C12-34 8 sulfo-estolit 52,2 |1 59,4 | 61,3 | 63,8 | 65,3 bing
C12-35 9 sulfo-estolit 57,1 | 64,8 | 682 | 70,5 | 72,5 béng
C12-36 9 sulfo-estolit 58,2 | 62,0 | 68,0 | 70,9 | 72,2 bing
C12-37 9 sulfo-estolit 56,3 | 65,8 | 683 | 71,1 | 72,3 bang
C12-42 11 DMAPA sulfonat 54,5 | 60,2 | 61,5 | 63,5 | 65,3 b%mg
C12-43 24 sulfo-estolit 57,8 | 62,6 | 64,3 | 64,9 | 66,2 b?mg
Cl12-44 | 24 sulfo-estolit 58,6 | 62,9 | 64,4 | 65,6 | 67,0 béng
Cl6-1 20 sulfonat 62,7 | 69,2 | 69,4 | 70,2 | 70,2 bang
Cl16-12 20 DMAPA AO sulfonat 65,7 | 69,7 | 70,3 | 71,0 | 71,0 béng
C18-1 15 sulfonat 52,7 | 59,2 | 59,6 | 62,1 | 64,0 b%lng
C18-28 17 DMAPA diquat sulfonat 52,2 | 61,1 | 64,3 | 67,6 | 69,2 béng
C18-30 17 diDMAPA AO sulfonat 553 | 59,2 | 64,1 | 659 | 66,2 bﬁng
C18-33 17 DMAPA dibetain sulfonat | 58,7 | 63,3 | 66,2 | 67,6 | 68,1 béng
Mix-61 | 21 | % S“1f°‘t‘ﬁg;° micBO | 538 | 62,5 | 64,8 | 650 | 655 |  bing
C18-63 17 sulfo-estolit 52,4 | 553 | 64,2 | 66,0 | 66,9 béng
C18-64 17 sulfo-estolit 522 | 62,0 | 64,6 | 65,6 | 67,0 béng
C18-68 17 diDMAPA sulfonat 539 | 63,3 | 66,8 | 67,6 | 70,0 béll.ng
Bang 9. Cac mAu thir nghiém dang anion: C4c vi du so sénh
% hiéu qua lam sach trung binh
Miu | SO Nhém hop chit 2 | 4 | 6 | 8 | 10 | Mic®
TT ’ danh gid |
C10-23 13 DMAPA betain sulfonat 56,1 | 59,7 | 61,3 | 64,8 | 68,0 | thip hon
C10-32 13 sulfo-estolit 54,2 | 60,4 | 63,5 | 67,0 | 67,2 thép hon
C12-29 14 DMA Amit sulfonat 50,0 | 53,4 | 56,2 | 58,5 | 59,4 thé.p hon
cizz | 14 | StoxsulfonatcdmieEO 455 1 499 | 515 | 53,2 | 535 | théphon
C12-33 14 etox sulfonat ¢c6 mirc EO 46,9 | 55,3 | 57,1 | 58,4 | 59,5 thép hon
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thap
Cl6-11 11 DMAPA sulfonat 28,8 | 32,7 | 34,9 | 37,1 | 37,2 | thip hon

Theo céc két qua duoc néu trong cac bang 8 va 9, rd rang 1a khong d& dang du doan
cac nhém hop chét s& tao ra it nhét 13 hiéu qua lam sach t6t khi duoc thir nghiém lam dung
mobi dang anion trong thir nghiém danh gia kha ning rira theo dudng thing Gardner. Vi dy,
C10-30, etoxylat sulfonat c6 mirc EO cao dugc danh gia 1a c6 hiéu qua lam sach tdt, nhung
C12-32, etoxylat sulfonat c6 mic EO cao khéc lai thé hién 1a c6 hidu qua lam sach kém
trong thir nghi€ém nay. Tuong tu, amit sulfonat DMA C10-37 dugc danh gi4 1a cé hiéu qua
lam sach tét, nhung amit sulfonat DMA C12-29 lai c6 hiéu qua lam sach thép hon.

Ché pham tdy ddu m& cong nghiép

Thir nghiém nay x4c dinh kha niang lam sach ddu m& bam bén khoi gach vinyl tréng
ctia dung mdi. Chét bin dugc st dung gidng nhu chit bin dugc st dung trong phuong phéap
Gardner ASTM D4488-95 A5, chi dugc dua 1én gach bang ban chai. Thir nghiém nay bao
gdm budc nho giot dung mdi thir nghiém 18n gach bén, doi 10 gidy (cac mAu nguyén chét),
hodic 30 gidy (mAu pha lodng), sau d6 bd sung giot thir hai lién k& vé6i giot thir nhét, doi
trong thoi gian quy dinh, bd sung giot thit ba, v.v.. Sau it phut, dimg nhé giot va gach dwoc
rira, dugc chup anh, va dénh gi4 hiéu qua lam sach so v6i miu d6i ching nguyén chit, va

trong ché phdm dwoc pha lodng.

Céc mAu nguyén chit dwoc thir nghiém so véi Steposol® M8-10, hdn hop cia N,N-

dimetylcapramit va N,N-dimetylcaprylamit, san phim ctia Stepan.

Céc mau pha loing duwoc pha ché tir cac thinh phin hoat tinh cén thir (5,0g),
Ammonyx® LMDO (lauramidopropylamin oxit, san phdm ciia Stepan, 10,0g), va nuéc di
khir ion (tao thanh lwong dén 100g). MAu dbi chimg clia miu dugc pha lodng thay thé cac
thanh phan hoat tinh thir nghiém bang Steposol M8-10 (5,0g).

K&t qua duogc thé hién trong Bang 10. Amit C10-C12 dwoc tao ra tir qué trinh chuyén
vi diu dau tuong c6 hiéu qua lam sach t6t hon tit ca cac nguyén liéu thir nghiém khac khi
duogc st dung 1am dung moéi tiy dau méd.

Theo cac két qua trong Bang 10, rd rang 14 khong d& du doan cic nhém hop chét s&
tao ra hiéu quéa lam sach t&t hon khi dugc thir nghiém Iam ché pham tiy diu m& gdc dung

moi. Vi dy, C10-25, DMA amit dugc danh gia 1a c¢6 hi€u qua lam sach tdt hon, nhung amit
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DMAPA C10-17 va C12-17 va amit DEA hosc amit gbc DMA khéc, bao gdm UTG-15 va

UTG-16, c6 hiéu qua 1am sach kém hon trong thir nghiém nay.

Bang 10. Hiéu qua Iam dung mdi trong ché phim tay dau m& cong nghiép
Miu | Nhém thanh phan | Nguyénchit | Phalodng
Céc vi du cua sang ché
C10-25 Amit DMA t6t hon t6t hon
C12-25 Amit DMA bing tdt hon
Céc vi du so sanh

C10-0 metyl este chua no thap hon thap hon
C10-6 DMEA este thap hon thip hon
C10-8 etoxylat c6 mirc EO thip thip hon thip hon
C10-17 DMAPA Amit thap hon thap hon
C10-38 amin thap hon thap hon
C12-0 metyl este chua no thap hon thip hon
C12-4 MDEA este thap hon thip hon
C12-6 DMEA este thap hon thip hon
C12-8 Etoxylat c6 mirc EO thip thap hon thip hon
C12-17 DMAPA amit thap hon thip hon
C12-26 amin thap hon thap hon
C12-39 axit béo thip hon thap hon
C16-0 metyl este chua no thip hon thip hon
C16-4 TEA este thap hon thip hon
C16-6 MDEA este thip hon thip hon
Cl6-14 DMA amit thap hon thip hon
C16-15 amin thap hon thip hon
Mix-2 IPA este , thap hon thip hon
C18-9 MDEA este thap hon thip hon
Mix-9 MDEA este thap hon thip hon
Mix-11 MDEA este “thap hon thip hon
Mix-13 MDEA este thap hon thip hon
Mix-17 etoxylat c6 mirc EO thip thap hon thap hon
Mix-59 DMA este thap hon thip hon
UTG-9 MDEA este thap hon thip hon
UTG-15 DMA amit thap hon thap hon
UTG-16 DEA amit thap hon thip hon

Céac vi duy trén déy chi c6 y nghia minh hoa. Yéu ciu bao hd dudi day s€ xac dinh

pham vi bdo ho clia sang che.
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YEU CAU BAO HQ
1. Ché phdm lam sach bé mat cling chtra 0,1 dén 10% khdi lwong cua it nhit mot chét hoat
d6ng bé mit anion thu dugc tir qué trinh chuyén vi dugc chon tir nhém bao gbm:

(a) sulfonat Cyg, Cy3, Ci4, hodic C;g c6 cong thirc c4u tao sau day:

Nasos\j‘i/\/\/\iowb

+

MS%\/NQ/\V/\/“\jgmm

hodc

OH ‘ O

Nasoi:r)\»/“\//\v/“\/j\oMe

+
0O

Nasoi:r/§§/“\//\v/\\/ﬂ\OMe

hoidc

OH 0

Wome

+
0

xﬂlfffijfﬁ§/ﬁxgﬂxwf\kaOMe

hoac

SO,Na o

MeOjr/\V/«\//\v/\\/i\//\v/\\/A\/J\oMe

0]

(b) amit sulfonat C;, c6 cdng thirc cdu tao sau day:

o)

Nasos\/\/\/\/\)j\N/
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(c) alkoxylat cuia este C;o béo duge sulfonat hoa c6 cong thirc ciu tao sau day:

0
Nao:’,s\/\/\/\/\)J\O/\/O‘CH3

hodc
0}
Nasoa\/\/\/\/\)LO/(/\/oﬁn\CHs
n=6
hoac
0]
NaOss\/\/\/\/\)J\o/k\/O\)n\CHa
n=24

(d) alkoxylat ctia este Cq, béo ¢ mirc EO trung binh dugc sulfonat hoa c6 cdng thire

cau tao sau day:

SO,Na 0
o]
/\)\/\/\/\)I\o/{/\/ \)n\CHs

n=6
(e) amidoamin sulfonat C;, c6 cong thirc c4u tao sau day:

SO,Na 0

/\)\/\/\/\)J\N/\/\N/
H |
(f) amidoamin betain sulfonat C;, c6 cong thirc cdu tao sau day:

o)

SO3Na (0] ’)LO—
/\)\/\/\/\)]\N/\/\N+/
H I
(g) amidoamin oxit sulfonat Cyg, C;5, Cy6, hodc C;g c6 cOng thire cAu tao sau day:
0

0o
NaSOS\/\/\/\/\)J\ /\/\'{1/
|

N
H
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| H SO,Na (0] 0
/NWNM\/K/\/\A)LN/V\N/
0] H |

(h) alkoxylat ctia este Cg béo c6 mirc EO thip duoc sulfonat héa c6 cong thirc cdu

tao sau day:

SO,Na 0
0

(i) diamidoamin sulfonat C;g ¢6 cong thitc cAu tao sau day:

l H o
/N\/\/N\[(WW\NV\)LN/\/\N/
H |

o SO,Na

(j) amidoamin dibetain sulfonat Cg c6 cong thirc cAu tao sau day:
1. ;
-O N HW\/\/\/SE/?’Na\/\/\/IOL HJ\O—

(k) amidoamin diquat sulfonat C g c6 cong thirc ciu tao sau day:

SO,Na )

|, H
H |

(1) sulfo-estolit cuia axit Cio béo khong no va axit C;y hodc Cig béo no cd cong thirc

cau tao sau day:
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/\/\/\/\/ﬁ\o o
(K/\/\/\/U\o Na

SOgNa

hoéc

/\/\/\/\/\/\/\/\/ﬁ\o 0

SO;Na

(m) sulfo-estolit ctia este Ciy hodc Cy, béo khdng no va axit Cyo hodc Cy, béo no ¢o

cong thirc cau tao sau day:

/\/\/\/\io o
MOMe

SO3Na

hoéc

SOsNa

(n) sulfo-estolit ctia axit C;, béo khdng no c6 cong thirc c4u tao sau day:

SO3Na

(o) sulfo-estolit cua axit Ci, béo khdng no va axit C;; hodc C;g béo no c6 cong thirc

cau tao sau day:
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(p) sulfo-estolit cta este diaxit Cygva axit Cyg béo c6 cong thirc cAu tao sau day:

o)

/\/\/\/\)J\

0
MeO
© OMe

0 SO;Na

2. Ché phim lam sach theo diém 1, trong d6 ché phidm nay con chira 0,1 dén 10% khéi
luong chét hoat dong bé mit khéng phan ly hodc ludng tinh.

3. Ché phém lam sach theo diém 1, trong d6 chét hoat dong bé mat anion duoc tao ra tir

chét phan tmg este hodic axit ¢6 it nhit 1 mol% frans-A° khong no.

4. Ché phim lam sach theo diém 1, trong d6 ché phdm nay con chira 50 dén 99% khdi

lugng nude.
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5. Ché phdm lam sach theo diém 1, trong d6 ché phdm nay con chira 0,5 dén 20% khébi

lugng dung mo6i hitu co.

6. Ché phdm 1am sach theo diém 1, trong d6 ché phdm nay con chira mdt hodc nhidu chit
phu gia duoc chon tir nhém bao gém chét tang cuong hi¢u qua lam sach, chit @ém, chit mai
inbn, chit dién ly, chét téy tréng, huong li€u, chit nhudém mau, chét kiém soét viéc tao bot,
chét chéng vi sinh vat, chit 1am d3c, chit mau, chit tang d6 béng, enzym, chét téy rira, chét
hoat dong bé mit, déng dung moi, chét phén tan, polyme, silicon, va chét 1am tang 46 tan.

7. Ché phdm lam sach bé mit ctimg chira 0,1 &&n 10% khdi luong ctia it nhit mot chit hoat
d6ng bé mit khong phén ly hoic ludng tinh thu dugc tir qué trinh chuyén vi dugc chon tir
nhém bao gom:

(a) amit Cyg hodc Cy, c6 cong thirc c4u tao sau day:

0

/\/\/\/\)J\N/\/OH

OH
hoac
(@)
/\/\/\/\/\)J\N/\/OH
OH

(b) imidazolin quat sulfonat C,o, C},, hodc C;g c6 cong thirc cAu tao sau day:

WN H_/<_/_\_/_\_/
SO,Na — \
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(c) alkoxylat ctia este Cyo hodc Cj, béo cd mitc EO trung binh hodc cao ¢6 cong thirc

cau tao sau day:

4¢\V/~\/f\v/\\/J\O,{/\\/O\%TCHa

n=6
hoac
0
4¢\v/~\/f\v/\\/ﬂ\off/\\/o\}rCHa )
=

hoéc

//\<¢*\¢/\\/f¥v/~\/J\o,{/\\/0\};CH3 i

n=6
hodc
0]
//\<¢*\//\\/A\,/\\/ﬂ\o/{/\\/0~};CH3 .
hoac
0
M\/\/\/\)L 0 ”6\/ 0 ‘}n\ CH, s
n=

(d) amin oxit Cyg c6 cong thirc ciu tao sau day:

7 $/

(e) betain Cyo c6 cong thitc ciu tao sau day:

o
N
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(f) sulfobetain Ciy va Cy, c6 cdng thirc cAu tao sau day:

SO5”
i OH
AN TN
7 N{‘\
hoac
SO3”
OH
+
7 Ne_

(h) amidoamin quat sulfonat C;, hoac C,, c6 cong thic c4u tao sau day:

0]

Nasoa\v/“\v/“\J/\\//\\/J\

Iz

o
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(k) etoxylat Cygc6 mirc EO trung binh hodc cao c6 cong thirc ciu tao sau ddy:

0
H,C \.E\O /\_470 rWW\/W\)kO’F\/O‘%?CHa
O

n=6

hodc

O
H,C ‘FO /\"}TOTK\MNV\/\/\/U\O’%\/O\}?CHs
0

n=24

(1) amidoamin monobetain C;g c6 cong thirc cau tao sau day:

(0) amidoamin monobetain quat C;g ¢6 cong thirc cau tao sau day:

0
L+ H o HLO—
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H |

0

(p) amidoamin monobetain este Cig c6 cong thirc cau tao sau day:
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(r) esteamin C;g ¢ cong thirc cau tao sau day:

OH
0

*‘Po ’”\/NH\/“\OJK/V\/\/%/\/\/\/N%*

O

hoic

(s) diamit C;g c6 cong thirc cdu tao sau day:

OH
N :
HO /\’NY\/\/\/\/\/\/\/\)LNWOH

0
OH

(t) amidoamin sulfobetain dugc tao ra tu dau co hodc diu d4u nanh duge chuyén vi

chéo hoac tir dau d4u nanh tu chuyén vi c6 cong thirc cau tao sau day:

-76-



SO, SO;-
/\/\/\/\i ([OH i (EOH
Z NN + /\/\/\/\/\)LN/\/\NV
H I H |
SO,-
N N NN + HOTY oH
H | OH
R=Cl16,C18 no
hoac
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+ RJ\N/\/\NI\(\ . HO/Y\OH

R=Cl16, C18 no + chua no

(u) amidoamin betain dugc tao ra tir dau ddu nanh chuyén vi chéo hoac tu chuyén vi

cO cong thic cau tao sau day:

o
+ RJ\H/\/\T:)OLO‘ + HOTY oH

R=C16. C18 no

O
J -9 HO OH
+ R H/\/\T\)]\O— + /\’/\

OH
R=Cl16, C18 no + chua no
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(v) amidoamin oxit dugc tao ra tir ddu d4u nanh chuyén vi chéo cé cdng thirc ciu tao

sau day:
H l H |
0 0
+ R/“\N/\/\lll/ + HO/ﬁO?OH
H |

R=Cl6,Cl18 no

8. Ché phdm lam sach theo diém 7, trong d6 ché phdm nay con chira chit hoat dong bé mat

anion véi lwong nim trong khoang tir 0,1 dén 10% khdi luong.

9. Ché phdm lam sach theo diém 7, trong d6 ché phim ndy con chita nuée véi lugng nim
trong khoang tir 50 dén 99% khéi lwong.

10. Ché phdm lam sach theo didm 7, trong d6 ché phdm nay con chua dung moi hitu co véi
luong nam trong khoang tir 0,5 dén 20% khéi luong.

11. Ché phim tdy diu m& cong nghiép chira it nhit mét dung méi thu duoc tur qua trinh

chuyé€n vi dugc chon tir nhém bao gom amit C; hodc Ci, ¢6 cdng thire cau tao sau day:

12. Ché phim tiy déu mé theo didm 11, trong d6 ché phdm nay chira amit C;o hodc Cy, v&i
luong nam trong khoang tir 2 dén 20% khdi luong, oxit ctia amin béo vé6i lugng nim trong
khoang tir 3 d&én 25% khéi lwong, va nude véi luong nam trong khoang tir 55 dén 95% khéi

~ luong.

13. Ché pham tiy ddu mé& theo diém 11, trong d6 ché pham nay con chira mot hodc nhiéu

chét phu gia dugc chon tir nhém bao gém chét ting cudng hiéu qua lam sach, chit dém, chit
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mon, chét dién ly, chit tiy tring, huong liéu, chit nhuém mau, chit kiém soat vide tao bot,
chét chéng vi sinh vAt, chit lam dic, chét mau, chét tang do bong, enzym, chét téy rira, chit

hoat dong bé mit, ddng dung mai, chit phan tén, polyme, silicon, va chit lam ting dd tan.
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