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(57) Séang ché lién quan dén ché pham tiy rira, bao gdm: (a) tir 1 dén 40% trong
lwong chét hoat tinh bé mit alkan sulfonat thir cip ¢6 trung binh tir 15 dén 18 nguyén
ttr cacbon trong chudi alkan mach thang; (b) tir 1 dén 40% trong luong clia chit hoat
tinh bé mit khong ion; va, (c) tir 0,01 dén 8%, cia chit dong hoat tinh bé mit alkyl
hydroxysultaine; trong d6 ty 18 tong trong lugng giita tong trong lwong clia chét hoat
tinh b& mit anion so véi tong trong luong cua chét hoat tinh bé mat khong ion ndm

trong khoang tir 30:1 dén 1:2; va,
trong d6 chét hoat tinh bé mit hydroxy sultaine ¢6 cong thirc:
R-N-+(CH3)2-CH2-CH(OH)-CH2-SO3- M+

trong d6 R 12 mot chudi alkyl c6 C10-C18 va M 14 bét ky phan dbi ion duong
(cation) thich hop ndo; sang ché ciing lién quan dén phuong phép, t6t hon 1a phuong
phap xur ly db dét gia dinh.
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Linh vire ki thuét dwoe dé cap

Sang ché dé cap dén ché pham tay rira. Cu thé hon 1a ché pham tdy rira bao
gom chat hoat tinh bé mat alkan sulfonat (SAS) thtr cap c6 trung binh tir 15 dén 18
nguyén tu cacbon trong chudi alkan mach thang cting v6i chat hoat tinh bé mit khong

ion va chat dong hoat tinh bé mit alkyl hydroxysultaine.
Tinh trang k¥ thuit ciia sang ché

Chét hoat tinh bé mit bao gé)ln mot chudi hydrocacbon hoa tan trong dau véi
mot nhém hoa tan trong nude gan lién v6i nd. Cac ché pham tiy rira bao gdm cac
chit hoat tinh bé mat dé loai bo céc chit ban khoi lop nén. Vi du, chat giat téy co
chtra chat hoat tinh bé mit dé loai bo vét ban khoi quan 4o trong qua trinh giat. Nhiéu
chat tay rira dién hinh c6 chtra hdn hop céc chat hoat tinh bé mat anion va khéng ion

v&1 chu yéu la cac chudi hydrocacbon ¢é 12 nguyén ti cacbon.

SAS duoc biét rd 1a chét hoat tinh bé mit trong tinh trang k¥ thuat va da duoc
st dung tir nhiéu nam trong céc tng dung git Ui va cham séc trong gia dinh. SAS
c6 loi thé vi cdu tric tuong ddi don gian giup d& dang cung cép tir ngudn nguyén ligu
tho phi hoa dau. Viée nay khong yéu cau st dung cac nguyén liéu tho nguy hiém nhu
benzen hoic etylen oxit. Hon nita, cling khong phu thudc vao ngudn nguyén liéu

xanh bi han ché vé mat kha dung ¢ quy mé 16n (vi du: dau hat co hodc dau dua).

SAS khéng giéng nhiéu chét hoat tinh bé mat tiy rira dién hinh vi né dua trén
céc chudi ky nudce alkyl dai hon (C14-17). Biéu nay c6 nghia la né!cé thé duoc cung
cép tir ngudn nhiéu loai nguyén lidu xanh/tu nhién ma khong phu fhucf)c vao cay co,
dic biét 1a dau hat co. Tuy vay, né van mang lai hiéu suét 1am sach tot, dac tinh tao
bot tuyét voi va la nguyén lidu tuyét voi dé stir dung trong céc san pham tay ria. N6
c6 thé duoc sir dung v6i chat hoat tinh bé mat khong ion dé cai thién cac dic tinh cta

san pham.


CVH140
Textbox


49031 241

KR2003/023394 (SK Chemicals) boc 16 SAS vai alkyl ete sulfat, rugu béo

etoxyl hoa va oxit amin.

Tuy nhién, can phai cai thién cic ché phim tay rira c6 chirta SAS va chét hoat
tinh bé& mat khéng ion. Mot van dé ton tai 1a tim ra mot hé thng chat hoat tinh bé
mit gidp cai thién kha ning lam sach. Mot vin dé cu thé 1a cai thién kha ning lam
sach cac vét ban c6 chét béo rin hoic ban ran (chang han nhu m& bo), dic biét 1a &
nhiét d6 thap.

Pang ngac nhién, van dé nay c6 thé duoc giai quyét bang t6 hop ctia chét hoat
tinh bé mat alkan sulfonat (SAS) tht cip véi trung binh tir 15 dén 18 nguyén tir
cacbon trong chudi alkan mach thang ciing v&i chat hoat tinh bé mit khong ion va
chét ddng hoat tinh bé mat alkyl hydroxysultaine.

Bén chit k§ thuit ciia sing ché
Séang ché dé cap dén ché pham tiy rira bao gdm:
a) tir 1 dén 40% trong luong, tot hon 1 tir 2 dén 30% trong luogng, tot nhat 14

tir 3 dén 15% trong lugng, chit hoat tinh bé mat sulfonat alkan thir cAp c6 trung binh

tir 15 dén 18 nguyén tir cacbon trong chudi alkan mach thang;

b) tir 1 dén 40% trong luong, t6t hon 1a tir 2 dén 30% trong lugng, tot nhét 1a
tr 3 dén 15% trong lugng, chét hoat tinh bé mat khong ion; va,

c) tir 0,01 dén 8%, t6t hon 1a tir 0,1 dén 6% trong lugng, t6t hon nita 1a tir
0,25% trong lugng dén 5% trong luong, t5t nhét 1a tir 0,5 dén 5% trong luong chét
ddng hoat tinh bé mat alkyl hydroxysultaine;

trong d6 ty 16 tong trong lugng giita tdng trong lugng ciia chit hoat tinh bé mat
anion so v&i tdng trong luong ctia chit hoat tinh bé mit khong ion nim trong khoang

tir 30:1 dén 1:2; va,
trong d6 chét ddng hoat tinh bé mit hydroxy sultaine c6 cong thirc:

2
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R-N+(CH3)2-CH2-CH(OH)-CH2-SO3- M+

trong d6 R 12 mot chudi alkyl c6 tir 10 dén 18 nguyén tir cacbon va M 1a bt

ky phan ddi ion dwong (cation) thich hop nao.

Tt hon 14 hon 50% trong lwong, t6t hon 14 hon 60% trong lugng, t6t hon nita
1a hon 70% trong lwong, t6t hon nita it nhat 12 75% trong lwong, t6t hon nita 13 it nhat
80% trong lugng, tham chi t6t hon nita it nhat 13 85% trong lwong, tham chi t&t hon
nita 12 it nhit 90% trong luong, t5t nhit 13 it nhat 95% trong lugng cta chudi alkyl
ctia alkan sulfonat thtr cp 13 15 dén 18 nguyén tir cacbon, t6t hon 14 tir 15 dén 17

nguyén tir cacbon alkan sulfonat thir cap.

Tt hon 1a céc chudi alkyl cta alkan sulfonat thtr cAp thu duoc tir cac ngudn

c6 thé téi tao, t6t hon 13 tir triglyxerit.

Tt hon 1a ty 18 tdng trong lwong gitra tong trong lwong clia chit hoat tinh bé
mét anion so véi téng trong lugng cua chét hoat tinh bé mit khéng ion nam trong
khoéang tir 25:1 dén 1:2, t&t hon 13 tir 20:1 dén 1:2, t&t hon 1a tir 15:1 dén 1:2, t5t hon
1210:1 dén 1:2, t&t hon 1a tir 10:1 dén 2:3, tot hon 1a tir 10:1 d&én >1:1, t6t hon nita 13
tir 8:1 dén >1:1, tham chi t6t hon nita 13 tir 6:1 dén >1:1, tham chi tt hon nita 12 tir

5:1 dén>1:1, tt nhat 1a tir 4:1 dén >1:1.

Tét hon 1a ty 18 trong lwong cta chét hoat tinh bé mit anion va khong ion [(a)
+ (b)] v6i chat ddng hoat tinh bé mit (c) nam trong khoang tir 2:1 dén 100:1, t5t hon
latir 4:1 dén 50:1, tot nhat 1a tir 5:1 dén 20:1.

T8t hon 12 chit hoat tinh bé mat hydroxysultaine ¢6 hon 50% trong luong, tét
hon 14 hon 60% trong luong, tét hon nita 12 hon 70% trong luong, t5t hon nita it nhét
l1a 75% trong luong, t6t hon nira 1a it nhat 80% trong luong cua chudi alkyl cta chét

hoat tinh b& mat hydroxysultaine c6 chudi alkyl tir 10 dén 16 nguyéh tir cacbon.
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Tt hon 13 chét hoat tinh bé mit khong ion duoc chon tir rwou alkoxylat (tét
hon 14 ruou etoxylat), alkyl polyglucosit, alkyl polypentosits va chat hoat tinh bé mit
sinh hoc khong ion. HAu hét cac chét hoat tinh bé mit khoéng ion dugc wu tién hon
nén dugc chon tir rugu etoxylat ¢é tir 12 dén 15 nguyén tir cacbon véi trung binh mol
tir 5 dén 9 etoxylat va/hodc ruou etoxylat ¢6 tir 16 dén 18 nguyén tir cacbon véi trung

binh mol tir 7 dén 14 etoxylat.

Tt hon 1a ché phim c6 thé chira thém tir 1 dén 40% trong lugng, tét hon 1a tir
2 dén 30% trong luong, tot nhat 1a tir 2 dén 25% trong luong, tot nhat 13 tir 2 dén
20% trong lugng clia mot hodc nhiéu chét hoat tinh bé mit anion bd sung, (trix (a),
chét hoat tinh bé mit alkan sulfonat thir cip); chit hoat tinh bé mit anion bb sung t6t
hon 1a duoc chon tir cc alkyl sulfat so cép, alkyl benzen sulfonat mach thing, alkyl
ete sulfat, olefin sulfonat bén trong, alpha olefin sulfonat, xa phong, APG bién dbi
dang anion, anion gbc furan, chit hoat tinh bé mit sinh hoc anion (vi du: cac
rhamnolipit), va, citrem, tatems va datems, tot hon nita 1a dugc chon tir alkyl sulfat
so cap, alkyl benzen sulfonat mach thang, alkyl ete sulfat, anion géc furan, va cac

rhamnolipit.

Tét hon 1a ché phim bao gdm tir 0,5 dén 15% trong luong, t6t hon nita 1a tir
0,75 dén 15% trong luong, tham chi t&t hon nita 12 tir 1 dén 12% trong lugng, t6t
nhét 1a tir 1,5 dén 10% trong luong clia chét tang cudong lam sach dugc chon tir cac
polyme chéng tai ling dong, polyme tach loai vét ban, este clia axit polycacboxylic

da alkoxyl héa va hon hgp cua ching.

Tt hon 1a cac polyme chéng tai lang dong 14 cac polyamin du:qc. alkoxyl hoa;

va/hodc polyme tach loai vét ban 1a polyme xir ly vét ban polyeste.

Tét hon 1a ché phim tAy rira 1a ché phim giat tiy, tbt hon nita 1a ché pham gist

ty dang long, hodc ché phdm tay rira dinh lugng don vi dang 1éng.
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Tét hon 1a ché pham bao gdm mdt hodc nhidu enzym tir nhém: lipaza proteaza,
alpha-amylaza, xenlulaza, peroxidaza/oxidaza, pectat lyaza, va mannanaza, hoac hén
hop ctia chiing, tot hon nita 13 lipaza, proteaza, alpha-amylaza, xenlulaza va hén hop
clia chuing, trong d6 ndng do ctia mdi enzym trong ché pham theo sang ché 1a tir

0,0001% trong lwong dén 0,1% trong luong.

Theo khia canh thir hai, sang ché d& xuat mot phuong phap, t6t hon 1a mot
phuong phép gia dung, dé xur ly d6 dét, phuong phap nay bao gdm budc: xir Iy d6
dét bang dung dich hé nuéc chira 0,5 dén 20 g/L ché phim tdy rira, t6t hon 1a ché
phim tay rira dang 16ng, theo khia canh thir nhét.

Tt hon 1a trong phuong phép, dung dich hé nude chira tir 0,1 dén 1,0g/L chét
hoat tinh bé mit cta (a) va (b).

Phuong phép nay, tot hon 13 phuong phap gia dung dién ra tai nha bang cac
thiét bi gia dung, t6t hon 13 xay ra & nhiét d6 nudc git tir 280 dén 335K. Tt hon 1a
dd dét bi dinh ban phat sinh do tiép xic v6i da ngudi.

M5 ta chi tiét sing ché

Céc tir s6 it duge dung ¢ ddy cé nghia la it nhét mét, hodc mot hodc nhiéu, trir
khi duoc quy dinh khéc.

Tt ¢4 cac ndng do enzym d& cap dén protein tinh khiét.

% trong luong lién quan dén luong tinh theo trong Iugng ctia thanh phan dua
trén tong trong luong cla ché phim. D&i véi chit hoat tinh bé mat tich dién (vi du
nhu chét hoat tinh bé mit anion), % trong luong duge tinh toan dua trén dang proton

ctia chit hoat tinh bé mit.

Ché pham c6 thé & bat ky dang nao, vi du nhu dang 16ng, dang rén, dang bot,
dinh luong don vi dang 16ng. Tt hon 14 ché phim nay 1a ché phim tay rira dang 1ong

hodc ché pham tdy rira dinh lugng don vi dang 16ng.
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Ché pham khi duoc hoa tan trong nuéc khir khoang & 20°C t6t hon 1a ¢6 do
pH tir 3 dén 10, t&t hon nita 1a tir 4 dn 9, t6t hon nita 12 tir 5 dén 7,5, t5t nhat 13 7.

Céc sb nguyén 'q' 12 cac gia tri trung binh mol.
Alkan Sulfonat thir cip (SAS)
Céc alkan sulfonat tht cdp (SAS) theo sang ché c¢6 cong thirc:-

§O3H
H3C—(CHp)m=C—(CHy),-CH3
‘ H
trong don + m =12 dén 15, voi do dai chudi trung binh tur 15 dén 18; tot

hon 1a n+m = 12 dén 14, v6i chiéu dai chudi trung binh mol 1a tir 15 dén 17.

Alkan sulfonat thir cip (SAS) duoc md ta trong tai lisu HERA Alkan
Sulfonat thir cép Phién ban 1 thang 4 nam 2005, trong Héa hoc hitu co Chét hoat tinh
bé mat anion do H.W. Stache (Sé-ri Khoa hoc Chét hoat tinh bé mit tap 56, Marcel
Dekker 1996) va cac tai liéu tham khao trong do.

Alkan sulfonat thir cip c6 thé duoc tao ra bang phan tng cla cac parafin
mach thing véi luu huynh dioxit va oxy khi ¢6 nuée trong khi chiéu tia cuc tim. Cac
alkan sulfonat thtr cAp (SAS) thu dugc tir qua trinh sulfoxit héa 1a mot hdn hop clia
céc chét ddng phan va chét tuong ddng c6 lién quan chit ché véi nhau clia cac mudi
natri sulfonat cua alkan tht cdp. Ham lugng ctia cdc sulfonat alkan so cap 1a <1%.
Qua trinh sulfoxit héa véi sy ¢ mat cta tia UV va nudc tao ra hdn hop khoang 90

% axit mono va 10 % axit disulfonic.

Nguyén liéu cip parafin mach thing c6 thé thu dugc tir triglyxerit bang
phuong phap xtr ly hydro cé xtic tac nhu dugc md ta trong Energies 2019, 12, 809
Diesel xanh: Nguyén liéu sinh khédi, Cong nghé san xuét, Nghién ctru xuc tac, Dic
tinh nhién liéu va hiéu suit trong dong co d6t trong danh ltra bang sirc nén cta S. L.

Douvartzides va cOng su.
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Xt Iy bang hydro bao gdm céc phan ting hydro hoa va tach cacboxyl héa,
tach cacbonyl hoa hodc hydro hoa oxy hoa, tot hon 13 phan tmg tach cacboxyl héa.

Qua trinh xit Iy bang hydro c6 thé giam 1 don vi chiéu dai chudi cacbon, tiy
thude vao quy trinh xir Iy bang hydro dugc sir dung. Céc phan tmg tich cacboxyl héa
va tach cacbonyl hoa thuong s& lam giam 1 don vi chiéu dai chudi cacbon, vi du:

R-COOH — R-H tach cacboxyl héa, trong do6 R 1a alkyl

Theo c4ch nay, alkan sulfonat thir cdp dugc tao ra tir chudi alkyl ctia cac axit
béo chii yéu 14 tir 16 dén 18 nguyén tir cacbon tir céc triglyxerit tu nhién, nhung bi
mét 1 cacbon dé tao ra cac parafin mach thing chu yéu 1a tir 15 dén 17 nguyén tir

cacbon. T8t hon 14, alkan sulfonat thit cip 1a hon 80% trong lugng bao gém céc chudi

15 nguyén tir cacbon va 17 nguyén tir cacbon.
% trong luong cia SAS dugc tinh 1a loai dugc proton hoa.

Tét hon 1a cac chudi alkyl cta alkan sulfonat thi cap thu dugc tir cac ngudn
c6 thé tai tao, t6t hon 12 tir triglyxerit.

Chét hoat tinh bé mgt khong ion

Ché phdm chua tir 1 dén 40% trong luong, t6t hon 13 tir 2 dén 30% trong

luong, t6t nhét 13 tir 3 dén 15% trong luong, clia chét hoat tinh bé mat khéng ion.

ChAt hoat tinh bé mit khong ion c¢6 thé duge chon tir bét ky chat hoat tinh
bé mit khong ion loai chét tdy rira dién hinh nao. Cac chit hoat tinh bé mit khong
ion dugc uu tién bao gdm rugu alkoxylat (t5t hon 14 etoxylat), alkyl polyglucosit,
alkyl polypentosits va chat hoat tinh bé mit sinh hoc khong ion.

Trong truong chit khong ion 1a rugu etoxylat thi t6t hon 14 né ¢6 cong thirc:

R;-(OCH,CH,),OH
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trong d6 R, t6t hon 14 dugc chon tir cac chudi alkyl tir 10 dn 18 nguyén tir
cacbon mach thing bdo hoa hoic khong bio hoa don va trong d6 q ndm trong khoang
tir 4 dén 20, t6t hon 1a tir 5 dén 12, t6t hon nita la tir 5 dén 14.

Rugu etoxylat dugce thao luan trong Chét hoat tinh bé mit khong ion: Hoéa hoc
hitu co do Nico M. van Os bién tip (Marcel Dekker 1998), Loat bai Khoa hoc vé
chét hoat tinh b& mit do nha xuit ban CRC xuét ban.

Ruogu etoxylat co6 thé dugc tong hop bang cach etoxyl hoa rugu alkyl, thong
qua phan Ung:.

R;-OH + g etylen oxit 2 R;-O-(CH,CH,0)-H

Puoc uu tién 12 R ¢6 ngudn gde tir nguyén liéu thd tu nhién hozc sinh tong
hop (vi du dau thuc vat hoac dau tao). Ruou alkyl c6 thé duoc tao ra béng cach
chuyén hoa este ctia triglyxerit thanh metyl este, sau d6 1a chung ct va hydro héa.

Céc phan tng etoxyl héa nhu vy duoc mé ta trong Hoéa hoc hitu co chit hoat
tinh bé mat khong ion (N. M. van Os ed), Dong khoa hoc vé chit hoat tinh bé mat
Tép 72, Nha xuét ban CRC.

Tét hon 12 céc phan g dugc xtc tac bazo b%mg NaOH, KOH'hoac NaOCHs.
Tham chi duge wu tién hon 1a chit xtc tac cung cip su phan bd etoxy hep hon so véi
NaOH, KOH hodc NaOCHs. Tét hon 1a nhimg chét xtic tac phan bd hep hon nay lién
quan dén bazo Nhom II nhu Ba dodecanoate; Alkoxit kim loai nhém II; Nhom 11
hydrodrotalcite nhu dugec mé ta trong WO2007/147866. Lanthanide cling c6 thé
dugce stir dung. Cac etoxylat rugu phan bb hep hon nhur vay c6 sén tir Azo Nobel va
Sasol.

Tét hon 14, phan b etoxy 16n hon 70% trong luong, t6t hon nita 1a hon 80%
trong lugng cua rugu etoxylat R-O-(CH>CH,0)q-H trong khoang R-O-(CH,CH0),-
H to R-O-(CH,CH,0),-H trong do6 q la ndng do etoxyl hoa trung binh mol va x va 'y
1a cac s tuyét dbi, trong d6 x = q-q/2 vay = q+q/2.

Vi du: khi q = 10, thi phan 16n hon 70% trong luong ctia rugu etoxylat phai
bao gdm etoxylat véi 5, 6,7, 8,9 10, 11, 12, 13, 14 va 15 nhém etoxylat.

8
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Céc chét hoat tinh bé mat khéng ion dugc uu tién t5t hon 12 duge chon tir ruou
etoxylat ¢6 tir 12 dén 15 nguyén tir cacbon véi trung binh mol tir 5 dén 9 etoxylat
va/hodc rugu etoxylat c6 tir 16 dén 18 nguyén tir cacbon véi trung binh mol tir 7 dén
14 etoxylat.

Céc alkyl polyglucosit (APG) c6 thé 13 bt ky chat tay rira khong ion dién hinh
APG nao nhu duge md ta trong Chét hoat tinh bé mit alkyl polyglucosits (APGs) va
Thudc tinh ctia chung: Panh gia (Chét tay rira chét hoat tinh bé mit Tenside thang 9
nam 2012, Tap 49, S6 5, trang 417-427). Duoc uu tién 1a cic APG ¢6 DP (mirc do
polyme h6a) ndm trong khoang tir 1 dén 2, tot nhat 1a tir 1,2 dén 1,8. Chudi alkyl 6t
hon 14 ¢6 chiéu dai tir 10 dén 16 nguyén tir cacbon.

Alkyl polypentosit (APP) c6 thé 1a bat ky APP chat tay rira khong ion dién
hinh nao, dic biét 1a khi dudng C5 12 xyloza cé sén tir nhiéu ngudn sinh khdi. Chubi
alkyl t6t hon 13 ¢ chiéu dai tir 10 dén 16 nguyén tir cacbon. Vi du: cac vat lidu dugc
uu tién 1a APP dudi tén thuvong mai APPYCLEAN tir Wheatoleo.

Ty 16 téng trong lugng gitta tong trong lugng clia chét hoat tinh bé mit anion
so v6i tdng trong luong cua chét hoat tinh bé mit khong ion nam trong khoang tir
30:1 dén 1:2.

T6t hon 14 ty 18 tong trong luong ct gitta a téng trong lwong cua chit hoat tinh
bé mit anion so vé6i tong trong lugng clia chét hoat tinh bé mit khong ion nim trong
khoang tir 25:1 dén 1:2, t6t hon 1a tir 20:1 dén 1:2, tbt hon 1a tir 15:1 dén 1:2, t6t hon
14 10:1 dén 1:2, tt hon 1a tir 10:1 dén 2:3, tt hon 1a tir 10:1 dén >1:1, tét hon nita 1a
tir 8:1 dén >1:1, tham chi tdt hon nita 13 tir 6:1 dén >1: 1, thdm chi t&t hon nita 1a tir
5:1 dén >1:1, tot nhat 1a tir 4:1 dén >1:1.

Alkyl Hydroxsultaine

Chét ddng hoat tinh bé mit hydroxy sultaine s& c6 cong thirc

R-N*(CH3),~CH,—~CH(OH)—CH,-SO5 M"
Trong d6 R 13 mot chudi alkyl c6 10 dén 18 nguyén tir cacbon va M 1a bat ky

phén ddi ion duong (cation) thich hop nao, vi dy: Na*, K*. Céc vat liéu thuong mai

9
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phu hop 1a Cola Teric LHS (vi du nhu Colonial Chem) va Mackam LHS (vi du nhu
Solvay).

Tt hon 1a ty 18 trong luong ctia alkan sulfonat thir cAp v6i chit ddng hoat tinh
bé mit alkyl hydroxysultaine 12 tir 10:1 dén 1,5:1, tot hon 12 tir 9:1 dén 2:1, t&t hon
nita 13 tir 8:1 dén 5:2.

Ngudn wu tién ctia chudi alkyl dugc st dung trong chét hoat tinh bé mit

Ngoai tru chét hoat tinh bé& mat sinh hoc, nhiéu chét hoat tinh bé mit thuong
mai c¢6 ngudn gde tir tién chit ctia ruou béo. Theo d6, hinh thanh rugu mach thing 1a
mdt buée chinh dé thu duoc nhidu chit hoat tinh bé mit thuong mai.

Céac ruou mach thang thich hop 1am budc trung gian trong san xuat chit hoat
tinh bé mat nhu APG va rugu etoxylat c6 thé thu duogc tir nhidu ngudn bén vimg khéc
nhau. Bao gom cac:

Duong so cép

Puong so cap thu duge tir dudng mia hodc ct cai duong, v.v., va cd thé duoc
1én men dé tao thanh con sinh hoc. Ethanol sinh hoc sau d6 duge khtr nudce dé tao
thanh etylen sinh hoc, sau d6 c6 thé duoc chuyén d6i thanh olefin bang céc quy trinh
nhu Quy trinh olefin cao hon ctia Shell hodc quy trinh Chevron Phillips Full Range.
Céc alken ndy sau d6 c6 thé duge xur ly thanh rugu mach thing bang cach
hydroformyl hoa, sau d6 1a qua trinh hydro hoa.

Ngoai ra, etylen ¢ thé duoc chuyén dbi tryc tiép thanh ruou béo thong qua
quy trinh Ziegler.

C6 thé str dung mdt quy trinh thay thé cling str dung dudng so cap dé tao thanh
ruou mach thing va & d() duodng so cp trai qua qué trinh chuyén dbi vi sinh vat boi
tao dé tao thanh triglyxerit. Cac triglyxerit nay sau d6 dugc thury phan thanh axit béo
mach thing va sau d6 duoc khir dé tao thanh ruou mach thang.

Sinh khbi

Sinh khdi, vi du nhu céc san phém lam nghiép, triu va rom, c¢6 thé duoc xtr ly

thanh khi tdng hop [Khi tong hop] bang cach khi héa. Théng qua phén tng Fischer
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Tropsch, chung dugc xtr 1y thanh alkan, tir 46 dugc khir hydro d tao thanh olefin,
Céc olefin nay c6 thé duoc xir Iy theo cach tuong tu nhu cac alken dugc mé ta & trén
[dudng so cip]. A

Mot quy trinh thay thé bién ciing mét sinh khéi thanh polysacarit bing cach
nd hoi nuée c6 thé bi phan hity bing enzym thanh duong thir cip. Nhitng loai dudng
thtr cAp nay sau dé duoc 1én men dé tao thanh ethanol sinh hoc, sau d6 dugc khir
nudce dé tao thanh etylen sinh hoc. Etylen sinh hoc ndy sau d6 duge xir ly thanh ruou
mach thing nhu d3 mé ta & trén [duong so cap].

Nhua phé thai

Nhua phé thai bi nhiét phan tao thanh diu nhiét phan. Diéu nay sau d6 dugc
phén doan dé tao thanh céc alkan mach thing duoc khir hydro dé tao thanh céc alken.
Nhimng alken nay duoc xtt Iy nhu mé ta & trén [dudng so cap.

Ngoai ra, cac loai diu bj nhiét phan bi crackinh d tao thanh etylen, sau d6
duge xt Iy dé tao thanh cac alken can thiét bang cac quy trinh trong tu duoc mé ta
& trén trong [dudng so cap]. Cac alken sau d6 duge xtit Iy thanh rugu mach thang nhu
dd mo ta ¢ trén [dudng so cap].

MSW (Chét thai rén db thi)

MSW duoc bién thanh khi tdng hop bang khi hoa. Tir khi tong hop, n6 c6 thé
dugc xtr Iy thanh alkan nhu mo ta & trén [Sinh khéi] hodic né ¢6 thé duge chuyén doi
thanh etanol béné cac quy trinh enzym (vi du: quy trinh Lanzatech) trude khi khtr
hydro thanh etylen. Sau d6, etylen c6 thé dugc bién thanh rugu mach thang bang cac
quy trinh dugc mo ta & trén [duodng so cép].

Khi tdng hop ciing ¢6 thé duoc chuyén d6i thanh metanol va sau d6 thanh
etylen. Tai thoi diém do, cac quy trinh duge md ta trong [dudng so cip] chuyén dbi
né thanh ruou béo cudi cung.

MSW ciing c¢6 thé dugc bién thanh dau nhiét phan bang cach khi héa va sau
d6 dugc phan doan dé tao thanh alkan. Céc alkan nay sau d6 duge khir hydro dé tao

thanh olefin va sau d6 1a rugu mach thang.
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Tuong tu, phan hitu co cia MSW chira polysacarit c6 thé bi phén hily bang
enzym thanh duong. Tai thoi diém d6, chung c6 thé dugc 1én men thanh etanol, khir
nuGe thanh etylen va chuyén thanh ruou béo théng qua céc con dudng duge md ta &
trén.

Cacbon bién

C6 nhiéu nguén cacbon khéc nhau tir hé thuc vat bién nhu rong bién va tao be.
Tir hé thuc vat bién nhu vay, triglyxerit c¢6 thé duoc tach ra khéi ngudn va sau do
duge thiy phan dé tao thanh axit béo duge khir thanh rugu mach thang theo cach
thong thuong.

Ngoai ra, nguyén liéu thd c6 thé dugc tach thanh cac polysacarit bi phan huy
bing enzym dé tao thanh dudng thir cip. Ching c6 thé dugc 1én men dé tao thanh
ethanol sinh hoc va sau d6 duogc xir Iy nhu mo ta & trén [Pudng So cép].

Dau thai

Céc loai diu thai nhu dau an d3 qua sir dung c6 thé dugc phan tach vé mit vat
Iy thanh céc triglyxerit dugc phéan tich dé tao thanh axit béo mach thing va sau do 1a
ruou mach thang nhu moé ta & trén.

Ngoai ra, dau an da qua su dung co thé dugc ap dung Quy trinh Neste, theo do6
diu duoc lam crackinh bang xuc tac dé tao thanh etylen sinh hoc. Diéu nay sau d6
duoc xtr Iy nhu mo ta ¢ trén [dudng so cap.

Céc thanh phan duoc uu tién khac

Chét hoat tinh bé mit bd sung

Ché pham c6 thé bao gdm chit hoat tinh bé mit bd sung khéc véi chat hoat
tinh bé mit (a), (b) va (c). |

ChAt hoat tinh bé mit bd sung c6 thé bao gém chét hoat tinh bé mit anion.

Tét hon 1 téng luong chét hoat tinh bé mat bd sung khac duogc chi dinh 1a chét
hoat tinh bé mit (a), (b) va (c) theo diém 1, trong ché pham cua sang ché nam trong
khoang tu 0,5 dén 20% trong luong, t5t hon nita a tir 1 dén 16% trong lugng, tham
chi t8t hon nira 1a tir 1,5 dén 12% trong luong, t5t nhét 1a tir 2 dén 10% trong luong.

12
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Tét hon 13, ché phim bao gdm tir 0,5 dén 20% trong luong, t6t hon nita 13 tir
1 dén 16% trong luong, tham chi t5t hon nita la tir 1,5 dén 12% trong lugng, tot nhat
1a tir 2 dén 10% trong luong ctia chit hoat tinh bé mit anion bd sung.

Chét hoat tinh bé mit anion bb sung

Tét hon 13, ché phdm c6 thé chira thém tir 1 dén 40% trong lwong, tét hon 13
tir 2 dén 30% trong luong, t6t nhét 13 tir 2 dén 25% trong lugng, t5t nhét 13 tir 2 dén
20% trong lugng clia mot hodc nhiéu chét hoat tinh bé mit anion bd sung (trur (a),
chét hoat tinh bé mit alkan sulfonat thtr cip).

Chét hoat tinh bé mit anion bd sung t6t hon 1a duge chon tir cac alkyl sulfat
so cap, alkyl benzen sulfonat mach thang, alkyl ete sulfat, olefin sulfonat bén trong,
alpha olefin sulfonat, xa phong, APG bién d6i dang anion, anion géc furan, chat hoat
tinh bé mit sinh hoc anion (t6t hon 13 thamnolipit), va, citrem, tatems va datems, t6t
hon nita 1a duogc chon tir alkyl sulfat so cép, alkyl benzen sulfonat mach théng, alkyl
ete sulfat, anion gdc furan, va rhamnolipits.

Céc chét hoat tinh bé mat anion duoc uu tién bb sung bao gdm alkyl sulfat so
cap, t5t hon 1a alkyl sulfat tir 10 dén 20 nguyén tir cacbon, t5t hon 1a lauryl sulfat.
Tét hon 13, alkyl sulfat so cAp & dang c6 phan ddi ion, t6t hon nita 1a phan ddi ion 1a
natri, kali hodc amoni. Vi du vé vt liéu duoc uu tién bao gém natri tir 10 dén 20
nguyén tr cacbon alkyl sulfat, t6t nhét 14 natri lauryl sulfat.

Céc chit hoat tinh bé mat anion dugc uu tién bd sung bao gém alkylbenzen
sulfonat mach thing. Alkyl benzen sulfonat mach thing 13 dang trung- hoa cla axit
alkyl benzen sulfonic mach thang. Trung hoa c6 thé duoc thuc hién véi bat ky co sé
phu hop.

Axit alkyl benzen sulfonic mach thing c6 cau tric:
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SOsH

trong d6 x +y =7, 8, 9 hodc 10. Tét hon 1a x +y = 8 c6 mit & mic 16n hon
28% trong luong trong tong LAS. Tt hon 1a x +y = 9 c6 mat & muic 16n hon 28%
trong luong cta tong LAS. Trong lugng duge biéu thi dudi dang proton. N6 ¢6 thé
duoc san xuit bang nhidu con dudng khac nhau. Qua trinh tong hop duoc thao luan
trong Hoa hoc hitu co chét hoat tinh bé mit anion do H.-W. Stache (Marcel Dekker,
- New York 1996).-Axit sulfonic alkyl benzen mach théng c6 thé duoc taora b%mg qua
trinh sulfon héa cua alkyl benzen mach thang. Qua trinh sulfat héa c6 thé dugc thuc
hién bang axit sulfuric ddm dic, oleum hodc luu huynh trioxit. Axit sulfonic alkyl
benzen mach thing dugc tao ra bang phan tmg ctia alkyl benzen mach thang véi luu

huynh trioxit dugc wu tién hon.

Alkyl benzen mach thang c6 thé duoc san xudt bang nhiéu con dudng khac
nhau. Benzen ¢6 thé duoc alkyl hoa bang n-alken sir dung chét xtc tac HF. Benzen
c6 thé dugc alkyl hoa bing n-alken trong 10 phan tmg cb dinh véi chit xtic tac axit
ran nhu alumosilicat (quy trinh DETAL). Benzen ¢6 thé dugc alkyl hoa bang n-alken
st dung chit xtc tdc nhom clorua. Benzen c6 thé dugc alkyl héa béng n-

chloroparafin str dung chat xuc tdc nhdm clorua.

Céc chét hoat tinh bé mit anion dugc wu tién bd sung bao gém cac chét hoat

tinh bé mit alkyl ete sulfat c6 cong thirc:

RO(CH,CH,0)4SOsM
trong d6 R 14 chudi alkyl mach thing tir 10 dén 18 nguyén tir cacbon bio hoa
hodc khong bdo hoa don, q 1a etoxyl hoéa trung binh mol nam trong khoang tir 0,5

14
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dén 16, va M 1a cation c6 theé 1a, vi du, cation kim loai (vi du: natri, kali, liti, canxi,

magie, v.v.), amoni hodc cation amoni thay the.

Céc chét hoat tinh bé mit alkyl ete sulfat dugc wu tién bao gdm trong d6 R 1a
chudi alkyl tir 12 dén 15 nguyén tir cacbon, t6t nhat 13 lauryl; va trong d6 q trong
cong thuc trén 12 tir 0,5 dén 3, t6t nhat 14 tr 2,5 dén 3,5.

Céc chét hoat tinh bé mit alkyl ete sulfat dwoc uu tién khac bao gdm trong d6
R 1a chudi alkyl tir 16 dén 18 nguyén tir cacbon, tot nhét 1a chudi alkyl tir 16 dén 18
nguyén tir cacbort khong bdo hoa don; va q trong cong thirc trén 1a tir 5 dén 15, tdt

nhét 13 tir 6 dén 12.

Céc chat hoat tinh bé mat anion dugc wu tién khac bao gém cac sulfonat olefin
bén trong. M6t phén tir olefin sulfonat bén trong 1a mot alken hodc hydroxyalkan c6
chira mot hozic nhidu nhém sulfonat. Nhém sulfonat khong phai 12 thiét bi dau cudi.

Nhiing tai liéu nay dugc thao ludn trong EP 3 162 872 Al.

Céc chét hoat tinh bé mit anion dugc wu tién khac bao gém cac sulfonat alpha
olefin. Alpha olefin suflonat 12 hdn hop cac mudi sulfonat chudi dai dugc didu ché
bang cach sulfo héa cac alpha olefin. Alpha olefin sulfonat c6 mdt nhém sulfonat
cudi cting. Cac sulfonat alpha olefin dugc uu tién bao gdm cac sulfonat alpha olefin

natri tir 12 dén 18 nguyén tir cacbon.

Céc chét hoat tinh bé mit anion duoc wu tién bd sung bao gdm xa phong. Xa
phong duoc wu tién bao gdm tir 10 dén 12 nguyén ti cacbon, t5t hon 13 axit béo tir
12 dén 18 nguyén tir cacbon duoc trung hoa bang phan ddi ion thich hop, vi du, natri,

kali hodc amoni, tot hon 1a natri.

Céc chét hoat tinh bé mait anion duoc wu tién bd sung bao gém alkyl
polyglucosit (APG) dugc bién dbi vé mat anion (vi du: Hoéa chat Suganate vi du nhu

Colonial).
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Céc chit hoat tinh bé mit anion dwoc wu tién bd sung bao gdm céc chét hoat
tinh bé mat anion loai furan, chéng han nhu céc chit dugc boc 1o trong
PCT/EP2020/061701 (chua duge cong b tai thoi diém ndp hd so), WO15/84813,
WO17/79718 va WO17/79719.

Céc chét hoat tinh bé mit anion dugc vu tién bd sung bao gdm bat ky chét hoat
tinh bé mit sinﬂ hoc nao cé dic tinh anion, vi du sophorolipit, trehalolipit va
rhamnolipit. T8t hon 14 cic mono-rhamnolipits va di-rhamnolipits. Chiéu dai chudi
alkyl duoc wu tién 13 tir 8 dén 12 nguyén tir cacbon. Chudi alkyl c6 thé bdo hoa hodc
khong bdo hoa. Tt hon 13, rhamnolipit 13 mét di-rhamnolipit ¢6 cong thirc: Rha2Cs.

12Cs-12.

Céc chét hoat tinh bé mat anion duogc wu tién bd sung bao gém citrem, tatem
va datem. Nhimg diéu nay duoc md ta trong WO2020/058088 (Unilever),
Hasenhuettl, G.L va Hartel, R.W. (Eds) Chét nhii hoa thuc pham va tmg dung ctia
chung 2008 (Springer) va trong Whitehurst, R.J. (Ed) Chét Nhii Héa Trong Cong
Nghé Thyc Pham 2008 (Wiley-VCH). C4c loai cha 1a gbc monoglyxerit ¢6 1 dén 2

don vi axit diaxetyl tartaric trén mdi mol chit hoat tinh bé mit duoc uu tién nhét.

T5t hon nita, cac chat hoat tinh bé mit anion duoc uu tién bd sung dugc chon
tir alkyl sulfat so cap, alkyl benzen sulfonat mach thing, alkyl ete sulfat, anion gbc

furan, va rhamnolipit.
Céc chit tang cudong 1am sach

Tét hon 13, ché pham bao gdm tir 0,5 dén 15% trong lwong, tot hon nita 13 tir
0,75 dén 15% trong luong, thim chi t5t hon nita 1a tir 1 dén 12% trong luong, t6t
nhit 12 tir 1,5 dén 10% trong luong ciia cac chat ting cudng lam sach duge chon tir
cac polyme chbng tai lrfmg dong; polyme tach loai vét ban; este cua axit
polycacboxylic dugc alkoxyl héa nhu moé ta trong WO/2019/008036 va
W0/2019/007636; va hdn hop clia ching.
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Céc polyme chdng tai ling dong

Céc polyme chdng tai ling dong duoc wu tién bao gém céc polyamin dugc

alkoxyl hoéa.

Polyamin dugc alkoxyl héa dugc wu tién bao gdm polyetylenimin dugc
alkoxy1 héa, va/hodc polypropylenimin duoc alkoxyl héa. Polyamin c6 thé 13 mach
thang hoic mach nhanh. N6 cé thé duoc phan nhanh dén murc né 14 moét dendrime.
Qua trinh alkoxyl héa thudng co thé 13 etoxyl hoa hoic propoxyl héa, hodc hdn hop
clia c& hai. Trong trudng hop mot nguyén tir nito duge alkoxyl héa, ndng d6 alkoxyl
héa trung binh dugc vu tién 1a tir 10 dén 30, t6t hon 1a tir 15 dén 25. Chét lidu duoc
uu tién la polyetylen dugc etoxyl hda, voi }néng do etoxyl hoa trung binh 13 tir 10 dén

30 t6t hon 1a tir 15 dén 25, trong d6 mot nguyén tir nito duge etoxyl hoa.
Polyme tach loai vét ban
Tt hon 1 polyme tach loai vét ban 1a polyme tach loai vét ban polyeste.

Céc polyme tach loai vét ban dugc uu tién bao gém nhiing loai dugc mo ta

trong WO 2014/029479 va WO 2016/005338.

Tt hon 1a polyme tach loai vét ban dua trén polyeste 1a polyeste theo cong

thue sau (I)

O ) @) O
. | I I I )
R—O-C C—0—C,;H,-O—C C-O-R )
a
trong do

R! va R? ddc 1ap v6i nhau 14 X-(OCyH4)s-(OC3Hg)m trong d6 X 12 alkyl tir 1
dén 4 nguyén tur cacbon va tot hon 1a metyl, cdc nhom -(OC,H4) va nhém -(OCsHp)

duoc sap x€p theo chiéu khdi va khoi bao gom cdc nhém -(OCsHs) dugce lién ket voi
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mdt nhém COO hodc 13 HO-(C3Hs), va t6t hon 1a doc lap véi nhau X-(OC,Hy),-
(OC3Hg)n,

n dya trén s mol trung binh tir 12 dén 120 va t6t hon 1a tir 40 dén 50,

m dua trén s6 mol trung binh tir 1 dén 10 va tét hon 1a tir 1 dén 7, va

a dya trén s& mol trung binh tir 4 dén 9.

Tét hon 14 polyeste duoc cung cap dudi dang hdn hop hoat tinh Bao gdm:

A) tir 45 dén 55 % tinh theo trong lwong clia hdn hop hoat tinh ctia mdt hoic
nhiéu polyeste theo cong thirc (I) sau day

@) O @) O
; I I I I )
R—O0-C C—0—C,Hs—0—C C-O-R (I
a
trong dé

R! va R? doc 1ap vé6i nhau 1a X-(OCyH4)a-(OC3He)m trong d6 X 1a alkyl tur 1
dén 4 nguyén tir cacbon va tt hon 1a metyl, cic nhém -(OC,Hy) va nhém -(OCsHg)
duoc sip xép theo chidu khéi va khdi bao gdbm cac nhém -(OC;He) dugc lién két voi
mdt nhém COO hoidc 1a HO-(C3Hg), va tot hon 1a doc 1ap v6i nhau X-(OCyHy),-
(OCsHe)m,

n dua trén s§ mol trung binh tir 12 dén 120 va t6t hon 1a tir 40 dén 50,
m dua trén s6 mol trung binh tir 1 dén 10 va t6t hon 1a tir 1 dén 7, va
a dya trén s6 mol trung binh tir 4 dén 9 va

B)ta 10 dén 30 % theo trong luong ctia hdn hgp hoat chét ctia mot hodc nhiéu
ruou duge chon tir nhém bao gdm etylen glycol, 1,2-propylen glycol, 1,3-propylen
glycol, 1,2-butylen glycol, 1,3 butylen glycol, 1,4-butylen glycol va butyl glycol va

C) tir 24 dén 42 % tinh theo trong luong ctia hén hgp nude hoat tinh.
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Este axit polycacboxylic dugc alkoxyl hoa

Este cua axit polycacboxylic dugc kim hoa c6 thé thu dugc bang cach dau
tién cho phéan tng v6i axit polycacboxylic thom chira it nhét ba don vi axit cacboxylic
hodc anhydrit thu dugce tir do, t6t hon 14 axit polycacboxylic thom chita ba hodc bon
don vi axit cacboxylic hodc anhydrit thu dugc tur do, t6t hon nita 13 axit
polycacboxylic thom chira ba cac don vi axit cacboxylic hodc cac anhydrit c6 ngudn
gbe tir d6, tham chi t6t hon nita 13 anhydrit cia axit trimellitic hodc axit trimellitic,
tdt nhét 1a anhydrit cta axit trimellitic, véi mot ruou alkoxylat va trong budce thir hai
phén (rng cua san phém thu dugc voi mdt rugu hodc hdn hop cac ruou, t5t hon 1a véi

ruou C16/C18.
Céac enzym

T6t hon 13, cdc enzym, nhu lipaza, proteaza, alpha-amylaza, xenlulaza,
peroxidaza/oxidaza, pectat lyaza, va mannanaza, hodc hon hgp cta chung, c6 thé ¢6

mat trong ché pham.

Néu c6 mit enzym, thi t6t hon 1a chiing dugc chon tir: lipaza, proteaza, alpha-

amylaza, xenlulaza va hon hgp cua chung.

Néu ¢, thi ndng do ctia mdi enzym trong ché phim giat ty theo sang ché 1a

tir 0,0001% trong luong dén 0,1% trong lugng,.

Néng d6 enzym c6 mit trong ché pham t6t hon 13 lién quan dén muc enzym &

dang protein tinh khiét.

Céc lipaza thich hgp bao gdm cac lipaza c6 ngudn gde tir vi khuan hozc ndm.
Céac dot bién dugc sira ddi vé mit héa hoc hoic bién d6i gen dugc bao gém. Vi du
vé lipaza hitu ich bao gém lipaza tir Humicola (ddng nghia Thermomyces), vi du: tir
H. lanuginosa (T. lanuginosus) nhu dugc mo ta trong EP 258 068 va EP 305 216
hodc tir H. insolens nhu dugc mo ta trong WO 96/13580, mdt lipaza Pseudomonas,
vi du tur P. alcaligenes hodc P. pseudoalcaligenes (EP 218 272), P. cepacia (EP 331
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376), P. stutzeri (GB 1.372.034), P. fluorescens, Pseudomonas sp. chung SD 705
(WO 95/06720 va WO 96/27002), P. wisconsinensis (WO 96/12012), mot Bacillus
lipaza, vi du tir B. subtilis (Dartois va cdng su (1993), Biochemica et Biophysica
Acta, 1131, 253-360), B. stearothermophilus (JP 64/744992) hodc B. pumilus (WO
91/16422). Cac vi du khac 1a cac bién thé lipaza nhu cac bién thé duge mé ta trong
WO 92/05249, WO 94/01541, EP 407 225, EP 260 105, WO 95/35381, WO
96/00292, WO 95/30744, WO 94/25578, WO 95 /14783, WO 95/22615, WO
97/04079 va WO 97/07202, WO 00/60063.

Cac enzym lipaza dugc uvu tién ban trén thi truong bao gdm Lipolase™ va

Lipolase Ultra™, Lipex™ va Lipoclean TM (Novozymes A/S).

Séng ché ¢6 thé duge thuc hién véi su ¢6 mit cuia phospholipaza dugc phan
loai 1a EC 3.1.1.4 va/hodc EC 3.1.1.32. Nhu dugc sir dung & day, thuat ngit
phospholipaza 1a enzym c6 hoat tinh d6i v6i phospholipit.

Phospholipit, ching han nhu lecithin hodc phosphatidylcholine, bao gbm
glyxerin dugc este hoa véi hai axit béo & vi tri bén ngoai (sn-1) va gi&é (sn-2) va
duoc este héa véi axit phosphoric & vi tri thir ba; ngugce lai, axit phosphoric ¢ thé
duoc este hoa thanh rugu amino. Phospholipaza 1a cac enzym tham gia vao quad trinh
thity phan phospholipit. Mot s6 loai hoat dong cua phospholipaza c6 thé duoc phan
biét, bao gdm phospholipaza A; va A, thity phan mét nhom axyl béo (& vi tri sn-1 va
sn-2 tuong tng) dé tao thanh lysophospholipit; va lysophospholipaza (hodc
phospholipaza B) c6 thé thuy phan nhém axyl béo con lai trong lysophospholipit.
Phospholipaza C va phospholipaza D (phosphodiesteraza) 14n luot giai phong diaxyl
glyxerin hodc axit phosphatidic.

Enzym proteaza thily phan cac lién két trong peptit va protein, trong pham vi
giat 13, didu nay dan dén ting cuong loai bo vét ban chira protein hodc peptit. Vi du
vé cac ho proteaza thich hop bao gdm aspartic proteaza; proteaza cystein; proteaza
glutamic; aspargin peptit lyaza; proteaza serin va proteaza threonin. Céc ho proteaza
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nhu viy duoc mé ta trong co sé dit liéu peptidaza MEROPS (//merops.sanger.ac.uk/).
Proteaza serin dugc uu tién. Proteaza serin loai subtilaza dugc wu tién hon. Thuat
ngit "subtilaza" dé cap dén mot nhém nho serin proteaza theo Siezen et al., Protein
Engng. 4 (1991) 719-737 va Siezen et al. Khoa hoc Protein 6 (1997) 501 -523.
Proteaza serin 1a mdt nhém nho ctia proteaza dugc dic trung bdi cé serin ¢ vi tri hoat
dong, tao thanh chét cdng hoa tri vdi co chét. Cac subtilaza c6 thé dugc chia thanh 6
nhanh nhd, d6 la ho Subtilisin, th Thermitaza, ho Proteinaza K, ho Lantibiotic
peptidaza, ho Kexin va ho Pyrolysin.

Vi du vé subtilaza 12 nhing loai ¢6 ngudn gdc tir Bacillus nhur Bacillus lentus,
B. alkalophilus, B. subtilis, B. amyloliquefaciens, Bacillus pumilus va Babillus
gibsonii dugc md ta trong; US7262042 va WO09/021867, va subtilisin lentus,
subtilisin Novo, subtilisin Carlsberg, Bacillus licheniformis, subtilisin BPN',
subtilisin 309, subtilisin 147 va subtilisin 168 dugc mo ta trong WO 89/06279 va
proteaza PD138 duge mé ta trong (WO 93/18140). Cac proteaza hitu ich khac c6 thé
la nhitng proteaza' dugc mob ta trong WO 92/175177, WO 01/016285, WO 02/026024
va WO 02/016547. Céac vi du vé proteaza gidng trypsin 13 trypsin (vi du: c6 ngudn
gbc tir lon hozc bd) va proteaza Fusarium dugc mé ta trong WO 89/06270, WO
94/25583 va WO 05/040372, va proteaza chymotrypsin cé ngudn gde tir Cellumonas
dugc mo ta trong WO 05/052161 va WO 05/052146.

Tt nhit 13 proteaza 1a mot subtilisin (EC 3.4.21.62).

Vi du vé subtilaza 1 nhimg loai ¢6 ngudn gbc tir Bacillus nhu Bacillus lentus,
B. alkalophilus, B. subtilis, B. amyloliquefaciens, Bacillus pumilus va Bacillus
gibsonii dugc md ta trong; US7262042 va WO09/021867, va subtilisin lentus,
subtilisin Novo, subtilisin Carlsberg, Bacillus licheniformis, subtilisin BPN',
subtilisin 309, subtilisin 147 va subtilisin 168 dugc mo ta trong WO89/06279 va
proteaza PD138 duogc mo ta trong (W0O93/18140). Tt hon 14 subsilisin ¢6 ngudn
gbc tir Bacillus, tot hon 1a Bacillus lentus, B. alkalophilus, B. subtilis, B.
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amyloliquefaciens, Bacillus pumilus va Bacillus gibsonii nhu dugc mo6 ta trong US
6,312,936 BI, US 5,679,630, US 4,760,025, US7,262,042 va WO 09/021867. Tét

nhét 12 subtilisin c6 ngudn gbc tir Bacillus gibsonii hozc Bacillus Lentus.

Céc enzym proteaza thich hgp c6 san trén thi trudng bao gbm nhiing loai duoc
ban dudi tén thwong mai la Alcalase®, Blaze®; DuralaseTm, DurazymTm, Relase®,
Relase® Ultra, Savinase®, Savinase® Ultra, Primase®, Polarzyme®, Kannase®,
Liquanase®, Liquanase® Ultra, Ovozyme®, Coronase®, Coronase® Ultra,
Neutrase®, Everlase® va Esperase® tAt ca déu c6 thé dugc ban dudi dang Ultra®

hodc Evity® (Novozymes A/S).

Sang ché c6 thé sir dung cutinaza, duge phén loai trong EC 3.1.1.74. Cutinaza
duoc st dung theo sang ché c6 thé co nguén gbc bét ky. Tét hon 13 cutinaza c6 ngudn

goc vi sinh vat, ddc biét 14 ngudn goc vi khuan, nam hodc ndm men.

Céac amylaza thich hop (alpha va/hodc beta) bao gdm céc loai ¢6 ngudn gbc tir
vi khu4n hodc ndm. Cac dot bién duoc stra doi vé mit hoa hoc hoic bién dbi gen
duoc bao gdm. Amylaza bao gdom, vi du, alpha-amylaza thu dugc tir Bacillus, vi du
mot dong dac biét cta B. licheniformis, dugc mo ta chi tiét hon trong GB 1,296,839
hodc Bacillus sp. chung bdc 16 trong WO 95/026397 hodc WO 00/060060. Cac
amylaza c6 ban trén thi truong 1a Duramyl™, Termamyl™, Termamyl Ultra™,
Natalase™, Stainzyme™, Fungamyl™ va BAN™ (Novozymes A/S), Rapidase™

va Purastar™ (ctia Genencor International Inc.).

Xenlulaza thich hop bao gdm cac loai c6 ngudn géc tir vi khuin hodc nim.
Cac dot bién duoc sta ddi vé mat héa hoc hodc bién dbi gen dugc bao gom.
~ Xenlulaza thich hgp bao gdm xenlulaza tlr c4c chi Bacillus, Pseudomonas, Humicola,
Fusarium, Thielavia, Acremonium, vi du cac xenlulaza nam dugce tao ra tir Humicola
insolens, Thielavia terrestris, Myceliophthora thermophila, va Fusarium oxysporum
duoc boc 16 trong US 4,435,307, US 5,648,263, US 5,691,178, US 5,776,757, WO
89/09259, WO 96/029397, va WO 98/012307. Xenlulaza thuong mai c6 sén bao gom
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Celluzyme™, Carezyme™, Celluclean TM, Endolase™, Renozyme™ (Novozymes
A/S), Clazinase™ va Puradax HA™ (Genencor International Inc.), va KAC-

500(B)™ (Kao Corporation). Celluclean™ dugc wu tién.

Cac peroxidaza/oxidaza thich hop bao gbm cac peroxidaza/oxidaza c6 ngudn
géc tir thue vat, vi khudn hosc nam. Cac dot bién dugce stra ddi vé mat héa hoc hodc
bién ddi gen dugc bao gdm. Vi du vé peroxidaza hitu ich bao gbém peroxidaza tur
Coprinus, vi du: tir C. cinereus, va cac bién thé ctia chiing nhu dugc mb ta trong WO
93/24618, WO 95/10602, va WO 98/15257. Céc peroxidaza cé ban trén thi truong
bao gbm Guardzyme™ va Novozym™ 51004 (Novozymes A/S).

Céc enzym khac phi hop dé sir dung dwoc thao luan trong WO 2009/087524,
WO 2009/090576, WO 2009/107091, WO 2009/111258 va WO 2009/148983.

Chét On Pinh Enzym

Enzym bét k¥ c6 trong ché phim c6 thé dugc 6n dinh bang cach sir dung céc
chét 6n dinh théng thuong, vi du, polyol nhu propylen glycol hodc glyxerin, duong
hodc ruou dudng, axit lactic, axit boric, hoac din xuét axit boric, vi du, este borat
thom, hodc din xuét ctia axit phenyl boronic nhu axit 4-formylphenyl boronic, va
ché phdm nay c6 thé dugc tao cong thirc nhu duge md ta trong vi du WO 92/19709
va WO 92/19708.

Thanh phan khéc

Ché phim c6 thé chira cac thanh phan khéc.

Chét phu gia lam mém nude hodc chét tao phtic

Ché pham c6 thé bao gdm chét phy gia lam mém nudc hoic chét tao phic.

Chét phu gia 1am mém nudc c6 thé dugc chon tir 1) chat phu gia ¢6 1ap canxi,

2) chat liéu két tua, 3) chét liéu trao d6i ion canxi va 4) hon hop ctia chung.
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Vi du v& chét liéu chét phu gia c6 1ap canxi bao gdm polyphosphat kim loai
kiém, chang han nhu natri tripolyphosphat va chat phu gia c6 14ap hitu co, ching han

nhu axit etylen diamin tetra-axetic.

Ché phim nay ciing c6 thé chira 0-10% trong lugng clia chét phu gia lam mém
nuéc hodc chat tao phiic nhu axit etylendiamintetraaxetic, axit dietylentriamin-
pentaaxetic, axit xitric, axit alkyl- hodc axit alkenylsuccinic, axit nitrilotriaxetic hodc

cac chat phu gia 1am mém nude khac dugce dé cap dudi day.

Tt hon nita, ché pham giat tay 1a ché pham gist tdy khéng chira phosphat, tirc
13, chtra it hon 1% trong lugng phosphat. Tt nhét 12 ché pham giit tay khong dugc

pha ché tc 12 chira it hon 1% trong lugng chét phu gia lam mém nuéc.

Néu ché pham tay rira 12 chét tiy giit dang 16ng thé nudc, thi uu tién 1a mono
propylen glycol hodc glyxerin ¢ & ndng d6 tir 1 dén 30% trong lugng, 6t nht 1a tir
2 dén 18% trong luong, dé tao ra ché phdm c6 d6 nhét thich hop, c6 thé db duoc.

Chét huynh quang

Tt hon 1a ché pham nay bao gdm chét huynh quang (chét ting trang quang
hoc).

Céc chit huynh quang da dugc biét dén va nhiéu chit huynh quang nay c6 sén
trén thi truong. Thong thuong, cac chat huynh quang nay dugc cung cép va st dung

& dang muoi kim loai kiém cua ching, vi du, mudi natri.

Tdng lwong chat huynh quang hodc cac chét duoc st dung trong ché phdm
thuong nam trong khoang tir 0,0001 dén 0,5% trong luong, tot hon 14 tir 0,005 dén

2% trong luong, tot hon nita 1a tir 0,01 dén 0,1% trong luong.

Céc loai chat huynh quang duoc vu tién la: Cac hop chét di-styryl biphenyl,
vi du Tinopal (Nhan hiéu) CBS-X, Di-amin stilben hop chét axit di-sulfonic, vi du:
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Tinopal DMS tinh khiét Xtra va Blankophor (Nhan hiéu) HRH, va cac hop chét
Pyrazoline, vi du: Blankophor SN.

ChAt huynh quang dugc uu tién 12 chit huynh quang c6 CAS-No 3426-43-5;
S6 CAS 35632-99-6; CAS-No 24565-13-7; S6 CAS 12224-16-7; S6 CAS 13863-31-
5: S6 CAS 4193-55-9; S5 CAS 16090-02-1; CAS-No 133-66-4; S6 CAS 68444-86-
0; CAS-No 27344-41-8.

Céc chét huynh quang dugc uu tién nhét 1a: natri 2 (4-styryl-3-sulfophenyl)-
2H-napthol[1,2-d] triazol, dinatri 4,4'-bis{[(4-anilino-6-(N metyl-N -2 hydroxyetyl)
amino 1,3,5-triazin-2-yl)]amino }stilben-2-2' disulfonat, dinatri 4,4'-bis{[(4-anilino-
6-morpholino-1,3, 5-triazin-2-yl)Jamino} stilben-2-2' disulfonat va dinatri 4,4'-
bis(2-sulphostyryl)biphenyl.

Thubc nhudém béng
Viéc ¢6 mit thude nhudém boéng trong ché pham 12 ¢6 loi.

Thudc nhudm duge md ta trong Téng hop héa hoc mau, tinh chét va ung dung
ctia thuéc nhuém va séc td hitu co, (H Zollinger, Wiley VCH, Ziirich, 2003) va,
Thudc nhudém cong nghiép Hoa hoc, tmg dung thude tinh. (K Hunger (ed), Wiley-
VCH Weinheim 2003).

Thudc nhuém dé str dung trong chét téy giat t5t hon 13 c6 hé sb dap tat & murc
hép thu cuc dai trong dai kha kién (400 dén 700nm) 16n hon 5000 L mol! cm, tt

hon 13 16n hon 10000 L mol™!' em™.

Cac nhom mang mau thudc nhudm dugc uu tién 1a azo, azin, antraquinon,
phtaloxyanin va triphenylmetan. Thubc nhudém azo, antraquinon, phtaloxyanin va
triphenylmetan t5t hon 12 mang dién tich anion thuin hogic khong tich dién. Thudc

nhudm azin tot hon 1a mang dién tich thuan anion hogc cation.
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Thudc nhuém mau xanh lam hoic tim dugc wu tién nhét. Thudc nhudm tao
béng 1ang dong lai trén vai trong budc giat hodc gifi cua quy trinh giat, tao ra mau
sic ¢6 thé nhin théy duogc trén vai. V& van dé nay, thubc nhudm tao ra mau xanh lam
hodc tim cho vai trang véi gbc mau tir 240 dén 345, t&t hon nita 12 260 dén 320, tét
nhit 13 270 dén 300. Vai tring dugc st dung trong thir nghiém nay 13 bong dét thoi
khong lam bong da tay trang tAm lop.

Thudc nhuém béng duoc thao luan trong WO 2005/003274, WO 2006/032327
(Unilever), WO 2006/032397 (Unilever), WO 2006/045275 (Unilever), WO
2006/027086 (Unilever), WO 2008/017570 (Unilever), WO 2008/141880
(Unilever), WO 2009/132870 (Unilever), WO 2009/141173 (Unilever), WO
2010/099997 (Unilever), WO 2010/102861 (Unilever), WO 2010/148624
(Unilever), WO 2008/087497 (P&G), WO 2011/011799 (P&G), WO 2012 /054820
(P&G), WO 2013/142495 (P&G), WO 2013/151970 (P&G), WO 2018/085311
(P&G) va WO 2019/075149 (P&G).

C6 thé sir dung hdn hop thube nhudm tao bong.

Nhém mang mau cta thuéc nhudm tao bong tot nhat dugce chon tir mono-azo,

bis-azo va azin.

Thudc nhuém mono-azo tét hon 1a chira vong di vong va t5t nhét 1a thudc
nhudm thiophen. Thubc nhuém mono-azo tdt hon 1a duoc alkoxyl hoa va tdt hon 1a
khong tich dién hodc tich dién anion ¢ pH=7. Thudc nhudém thiophen alkoxyl héa
duoc thao luan trong W02013/142495 va W02008/087497. Mot vi du uu tién vé
thudc nhuém thiophen duoc trinh bay dudi day:

o—\_/—/

o L
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Thudc nhudm bis-azo t&t hon 14 thude nhudém bis-azo sulfonat hoéa. Cac vi du
uu tién cta hop chét bis-azo duoc sulfonat hoa 1 thudc tim truc tiép 7, thudc tim truc
tiép 9, thudc tim truc tiép 11, thudce tim truc tiép 26, thudc tim truc tiép 31, thudc tim
truc tiép 35, thubc tim truc tiép 40, thudc tim truc tiép 41, thudc tim truc tiép 51,
thudc tim truc tiép 66, thudc tim truc tiép violet 99 va cac dang alkoxyl héa cla

chung.

Thudc nhudm bis-azo alkoxyl héa duogc thao ludn trong WO2012/054058 va
W0/2010/151906.

Mot vi du vé thude nhudém bis-azo dugc alkoxyl héa la:

SO3N8

g 0T WG SIS
@ 0 N S-N—(CH,CH,0)sH
—0

Thudc nhudm azin t6t hon 13 duoc chon tir thubc nhudém phenazin sulfonat héa

O

va thudc nhudm phenazin cation. C4c vi du duge vu tién 1a xanh axit 98, tim axit 50,

thudc nhudm c6 CAS-No 72749-80-5, xanh axit 59 va thudc nhuém phenazine duoc

chon tur:
% "

) ® 7
HN N N(CHoCH,Y5),
7
od

X3
trong do:

X3 duogce chon tir: -H; -F; -CHs; -C,Hs; -OCHjs; va, —OC,Hs;
X4 dugce chon tir: -H; -CHj3; -CoHs; -OCH3; va, ~OC,Hs;
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Y, dugc chon tir: —OH; -OCH,CH,0H; -CH(OH)CH,OH; -OC(O)CHj; va,
C(O)OCHs,

C6 thé sir dung thuéc nhudm antraquinon lién két cong hoéa tri voi etoxylat
hodc polyetylen propoxyl héa nhu dugc mo ta trong W02011/047987 va WO
2012/119859.

Thudc nhudm tao béng tét hon 1 c6 mit trong ché pham trong khoang tir
0,0001 dén 0,1% trong lugng. Tiy thudc vao ban chét cuia thuéc nhudm tao bong, cb
cac pham vi uu tién tuy thudc vao hiéu qua cua thudc nhudém tao bong, diéu nay phu
thudc vao loai va hi€u qua cu thé trong bét ky loai cu thé ndo. Nhu d3 néu & trén,

thuéc nhudém tao béng t5t hon 12 thudc nhudém tao béng mau xanh lam hodc tim.
Chét tao huong thom

Céac ché pham t6t hon 12 bao gbm mdt loai chét tao huong thom. Nhiéu vi du
phu hop vé chét tao huwong thom dugc cung cap trong Huéng dan ngudi mua hang
qubc t& nam 1992 cua CTFA (Hiép hoi M§ phdm, V& sinh va Chit tao huong thom),
do CFTA Publications xuét ban va OPD 1993 Danh muc Nguoi mua Héa chat Phién
ban Thuong nién 1an thi 80, do Schnell Publishing Co.

Tét hon 1a chat tao huong thom bao gom it nhét mot ndt huong (hop chét) tir:
alpha-isometyl ionone, benzyl salicylat; citronellol; coumarin; hexyl qué; linalool;
axit pentanoic, 2-metyl-, etyl este; octanal; benzen axetat; 1,6-octadien-3-ol, 3,7-
dimetyl-,3-axetat; xiclohexanol, 2-(1; 1-dimetyletyl)-, 1-axetat; delta-damascone;
beta-ionone; verdyl axetat; dodecanal; hexyl cinnamic andehit; xiclopentadecanolit;
axit benzenaxetic, 2-phenyletyl este; amyl salicylat; beta-caryophyllen; etyl
undecylenat; geranyl anthranilat; alpha-sat; beta-phenyl etyl benzoat; alpa-santalol;
cedrol; cedryl axetat; cedry format; xyclohexyl salicyat; gamma—dodécactone; va,

beta phenyletyl phenyl axetat.
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Céc thanh phan hitu ich ctia chét tao hwong thom bao gbm cac nguyén lidu c6
ngudn gbe tu nhién va téng hop. Ching bao gbm cac hop chét don 1& va hén hop.
Céc vi du cu thé v& cac thanh phan nay c6 thé dugc tim thdy trong tai liéu hién tai,
vi du: trong Fenaroli's Handbook of Flavor Ingredients, 1975, CRC Press; Phu gia
thuc phdm tong hop, 1947 cia M. B. Jacobs, do Van Nostrand bién tap; hodc
Perfumes and Flavor Chemicals ctia S. Arctander 1969, Montclair, N.J. (M¥).

Viéc nhiéu thanh phan chét tao huong thom c6 mit trong mot ché pham 13
didu binh thudong. Trong cac ché pham theo sang ché, du kién s& c6 bdn hosc nhiéu
hon, t&t hon 13 nam hodc nhiéu hon, t5t hon nira 12 sdu hodc nhiéu hon hodc tham chi

bay thanh phan chit tao hwong thom khac nhau tré 1én.

Trong hdn hop chit tao huong thom t6t hon 1 15 dén 25% trong lugng 12 céc
nét hwong dau. N6t huong dau duoce dinh nghia bdi Poucher (Journal of the Society
of Cosmetic Chemists 6(2):80 [1955]). Nt huong d4u vu tién dugc chon tir cac loai
dau cam quyt, linalool, linalyl axetat, hoa oai huong, dihydromyrcenol, hoa hdng

oxit va cis-3-hexanol.

Hiép hoi Chat tao huong thom Qudc té da cong bd danh sach cac thanh phan
hwong thom (chit tao hwong thom) vao nam 2011. (http:/www.ifraorg.org/en-

us/ingredients#.U7Z4hP1dWzk)

Vién nghién ciru nguyén liéu tao huong thom cung cap co so dit lidu vé chét
tao huong thom (huong thom) véi thong tin an toan.

N&t hwong dau ciia chét tao huong thom c6 thé duoc st dung dé goi y loi ich
vé do tring va do sang cia séng ché.

Mot sb hoic tt ca chit tao huwong thom cé thé dugc bao nang, cic thanh phan
chét tao huong thom dién hinh thuan loi dé bao nang, bao gdbm nhiing thanh phan c6
nhiét d6 sbi twong dbi thap, t6t hon 14 nhiing thanh phan ¢6 nhiét do soi dudi 300,
tdt hon 13 100-250 @6 C. Ciing thuan loi khi bao nang céc thanh phén chit tao huong
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thom ¢6 CLog P thip (tirc 14 nhitng thanh phan s& c6 xu huéng bi phan chia thanh
nuée nhidu hon), tdt hon 12 ¢6 CLog P dudi 3,0. Nhiing chét lidu nay, c¢6 diém soi
tuong dbi thip va CLog P tuong d6i thap, duoc goi 1a thanh phan chét tao huong
thom "cham khuéch tan" va bao gém mot hodc nhiéu chét liéu sau: allyl caproat,
amyl axetat, amyl propionat, anisic aldehyt, anisole, benzaldehyt, benzyl éxetat,
benzyl axeton, ruou benzyl, benzyl fomat, benzyl iso valerat, benzyl propionat, beta
gamma hexenol, gdm camphor, laevo-carvone, d-carvone, rugu cinnamic, cinamyl
format, cis-jasmone, cis-3-hexenyl axetat, ruou cuminic, cyclal ¢, dimetyl benzyl
carbinol, dimetyl benzyl carbinol axetat, etyl axetat, etyl axeto axetat, etyl amyl
xeton, etyl benzoat, etyl butyrat, etyl hexyl xeton, etyl phenyl axetat, eucalyptol,
eugenol, fenchyl axetat, flor axetat ( trixyclo decenyl axetat), fruten (tricyclco
decenyl propionat), geraniol, hexenol, hexenyl axetat, hexyl axetat, hexyl format,
ruou hydrattropic, hydroxycitronellal, indone, ruou isoamyl, iso menthone,
isopulegy | axetat, isoquinolone, ligustral, linalool, linalool oxit, linalyl format,
menthone, menthyl axetphenone, metyl amyl xeton, metyl anthranilat, metyl
benzoat, metyl benyl axetat, metyl eugenol, metyl heptenon, metyl heptin cacbonat,
metyl heptyl xeton, metyl hexyl xeton, metyl phenyl carbinyl axetat, metyl salicylat,
metyl-n-metyl anthranilat, nerol, octalacton, ruou octyl, p-cresol, p-cresol metyl ete,
p-metoxy axetophenon, p-metyl axetophenon, phenoxy etanol, phenyl axetandehit,
phenyl etyl axetat, rugu phenyl etylic, phenyl etyl dimetyl carbinol, pfenyl axetat,
propyl bornat, pulegone, oxit hoa hdng, safrole, 4-terpinenol, alpha-terpinenol
va/hoac viridin. Viéc nhiéu thanh phén chét tao huong thom cé mit trong mot ché
phdm 1a diéu binh thudng. Trong céc ché phdm cua sang ché, nguoi ta du tinh rang
s& ¢6 bdn hodc nhiéu hon, t5t hon 1a ndm hodc nhiéu hon, t&t hon nita 14 sau hozic
nhiéu hon ho#c tham chi bay hoic nhiéu hon céc thanh phﬁn chét tao huong thom
khéc nhau tir danh sach céc chét 1am thom khuéch tan chadm duoc dua ra & trén c6

mit trong chét tao huong thom.
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Mot nhém huong li€u khdc ma sang ché c6 thé ap dung dugc goi 1a nguyén
liéu 'huong liéu'. Ching bao gém nhiéu thanh phﬁn cling dugc st dung trong chét tao
huong thom, bao gdm céc thanh phan cta tinh dau nhu Clary Sage, Eucalyptus,
Geranium, Lavender, Mace Extract, Neroli, Nutmeg, Spearmint, Sweet Violet Leaf

va Valerian.

Tt hon 13 ché phdm xur 1y giit 14 khong chia chat tdy peroxy, vi du, natri

percacbonat, natri perborat va peraxit.
Polyme

Ché phém. c6 thé bao gdm mot hodc nhiéu polyme khéc. Cac vi du la
carboxymetylxenluloza, poly (etylen glycol), poly(rugu vinyl), polycacboxylat nhu

polyacrylat, copolyme maleic/axit acrylic va copolyme lauryl metacrylat/axit acrylic.

Khi cac nhém alkyl du dai dé tao thanh cac chudi mach nhanh ho#c mach
vong, thi cac nhom alkyl bao gdm céc chudi alkyl mach nhéanh, mach vong va mach
thdng. Cac nhém alkyl tét hon 1a mach théng hozc mach nhanh, t&t nhét 12 mach
thang.

Thanh phan phu trg

Céc ché pham tiy rira tily ¥ bao gébm mdt hodc nhiéu thanh phéan phu gia giat

2
A

tay.

Pé ngan chin qua trinh oxy hoéa cla ché phdm, mét chit chdng oxy hoa c6 thé

¢6 mat trong ché pham.

Thuét ngit "thanh phan phu tr¢" bao gdm: chét tao huong thom, chit phan r3,
chét 6n dinh, chét kiém soat pH, chét kiém soat ion kim loai, chét tao mau, chét 1am
sang, thudc nhudm, chit kiém soat mui, chét tao huong thom chuyén nghiép,
xyclodextrin, chat tao huong thom, dung mdi, polyme tach loai vét ban, chit bao

quén, chét chéng vi trung, chit téy clo, chét chéng co rut, chét lam gion vai, chét 1am

31



49031 30/41

d6m, chét chdng oxy hoa, chit chéng dn mon, chét 1am bong, chét kiém soat do ra
va form, chét 1am min, chét kiém soat tinh dién, chét kiém soat nép nhan, chét vé
sinh, chét khir trung, chét kiém so4t mam bénh, chit kiém soat ndm mdc, chit kiém
soat nAm méc, chét khang vi-rit, chét chdng vi tring, chét 1am khé, chat chdng vét
ban, chét tach loai vét ban, chét kiém soat mui hdi, chat 1dm méi vai, chat kiém so4t
mui thube téy clo, chit cd dinh thudc nhudm, chuyén mau chét tc ché, thube nhudm
tao bong, chit duy tri mau, chét phuc hdi mau, chit tré hoa, chit chéng phai mau,
chét ting do tring, chat chéng mai mon, chat chdng mai mon, chét 1am toan ven vai,
chét chéng mai mon va chit tro xa, chét chéng tia cuc tim, chét tre ché phai mau do
anh ning mat troi, chét chéng con trung, chét chdng di ing, enzym, chét chéng chay,
chét chéng thAm nuée, chat tao su thoai mai cho vai, chit diéu hoa nuée, chét chéng
co ng6t, chit chdng co gidn va su két hop cta chung. Néu c6 mit, cac chat hd tro nay

c6 thé duoc sir dung & ndng do tir 0,1% dén 5% tinh theo trong luong clia ché pham.
Séng ché s& duoc md ta thém voi cac vi du khong gidi han sau dﬁy.
Vi du thwe hién sang ché

Cac dung dich chét hoat tinh bé mit sau ddy da duoc tao ra va thir nghiém dé
lam sach bang chét theo d3i chit béo thit bd d4 nhuém (CS61 trén cotton vi du nhu
Equest).

Giao thirc 1am sach thong luong cao (HT)

Céc dia vai da nhudém mau (duoc nhudém béng MG bo da nhudém) dugce dat vao
céc giéng cua dia vi chuan 96 giéng va mau ctia ching dugc do thong qua phan mém

phan tich hinh 4nh va hinh anh dé tinh toan cac gia tri mau CIEL*a*b* trudc khi giit
(Bw) cho mdi tAm vai. Cac ché phim duoc dit vao ting giéng dua trén thiét ké thir
nghiém.

Ndng do chét hoat tinh bé mat cbt 131 (nghta 12 khong bao gdbm céc chit dong

hoat tinh bé mit Amin Oxit hodc Lauryl Hydroxy Sulfaine (LHS)) luén c6 dinh &
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ndng d6 0,2 g/L. Khi cac chét ddng hoat tinh bé mit nay dugc thém vao, ching duoc
bao gdm & ndng do 0,02 g/L (tirc 12 & ty 1& 10:1 v&i cac chit hoat tinh bé mat ct 151
khéc).

Vi vay, mac du cé nhiéu hon mot chut (10%) chét hoat tinh bé mit trong céc
thtr nghiém ché phdm Amin Oxit va LHS, nhung ndng do chat hoat tinh bé mit gitra

Amin Oxit so v6i cac ché phim thir nghiém LHS 13 bang nhau.

Nhidu 1an lap lai (sau) ciia mdi ché phdm duoc thuc hién dé giam kich thuée
16i trong quy trinh va cho phép tim thdy su phan biét thong ké t6t. Cac tAim nay sau
d6 duge khudy & 20°C trong 30 phut. Sau khi hoan thanh, dung dich gidt duge loai
bd va céc loai vai nhudm mau dugc gill ba 14n trong nudc trong cac giéng MTP. Sau
khi sdy kho trong 4 gid & 55°C, cac tdm ndy sau d6 dugc do lai dé tiﬁh cac gia tri

mau sau khi giat (Aw) CIEL*a*b* cho mdi miéng vai.
Delta Eayw.pw duogc tinh theo phuong trinh trong do:

Delta Eawnw = SQRT ((L*aw - L*pw)2) + ((@*Aw - @*pw) %) + (b*aw - b*pw) ?)).

Day la cac gia tri diém lam sach duoc thé hién trong cac bang sau.

Tht c& cac ndng dd dugce biéu thi bang g/L (gam trén lit).

Giai thich vé& cac chét hoat tinh bé mit duoc sir dung

SAS = Alkan Sulfonat tht cip (WeylClean SAS60 vi du nhu Weylchem)

Glucopon APG = Glucopon 600CSUP (vi du BASF)

Neodol 25-7 = chét hoat tinh bé mit khong ion ctia C12-C15 véi s6 mol trung
binh 1a 7 mol etoxylat, vi du nhu Shell

LHS = Lauryl Hydroxysultaine (Mackam LHS vi du nhu Solvay)

Amin Oxit = Amin Oxit (Empigen OB vi du nhu Innospec)

Vi du 1 — Theo Sang ché

Cac dung dich chét hoat tinh bé mit sau day d3 duoc tao ra va thir nghiém dé
Jam sach bing chét theo ddi chat béo thit bd d& nhudm (CS61 trén cotton vi dy nhur
Equest). T4t ca cac ndng do duoc bidu thi bang g/L.
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Céac két qua sau day 1a phép do HT (thong lugng cao) trong do ty 18 trong
lurong cla téng chét hoat tinh bé mit anion so véi téng chét hoat tinh bé mat khong
ion 12 3:1. K&t qua cho thiy rd loi ich ctia LHS vé6i tu cach 1a chét ddng hoat tinh bé
mit, tt hon nhidu so v&i chét déng hoat tinh bé mit oxit amin thuong duoc st dung.

Két qua 12FH

SAS Glucopon Neodol 25- | LHS | Amin | Diém
g/L APG 7 g/LL | Oxit |lam sach
g/L g/L g/l
0,15 0,05 4,96
0,15 0,05 0,02 | 16,68
0,15 0,05 0,02 |10,12
0,15 0,59
0,15 0,02 22,7
0,15 0,02 |1,88
0,15 0,05 2,70
0,15 0,05 0,02 19,23
0,15 0,05 0,02 |[11,89
Két qua 24FH
SAS Glucopon Neodol 25-| LHS | Amin | DPiém
g/L APG 7 g/L Oxit lam
g/L g/L g/L sach
0,15 0,05 7,76
0,15 10,05 0,02 20,16
0,15 0,05 0,02 |11,82
0,15 0,88
0,15 0,02 25,48
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0,15 0,02 2,03
0,15 0,05 8,96
0,15 0,05 0,02 24,1
0,15 0,05 0,02 18,85

Thi nghiém nay hd trg phat hién rang t6 hop cia chét hoat tinh bé mit alkan
sulfonat thtr cAp v6i mét loat chat hoat tinh bé mat khong ion (trong d6 tong luong
chét hoat tinh bé mit anion 16n hon lugng chét hoat tinh bé mat khong ion) va chét
ddng hoat tinh bé mit alkyl hydroxysultaine mang lai kha ning lam sach vuot trdi so
v&i chét hoat tinh bé mit phé bién hon chit déng hoat tinh bé mat amin oxit, va ca

khi khong c6 chét ddng hoat tinh bé mit.
Vi du 2 — Vi du so sanh

Cac két qua sau day 1a phép do HT trong do ty 1 trong luong cla tdng chit
hoat tinh bé mat anion so v&i tong chit hoat tinh bé miat khéng ion 13 1:3. Két qua
cho thiy 3 rang rang loi ich ctia LHS véi tu cach 1a chét ddng hoat tinh bé mit khéng
duoc nhin thiy khi chat liéu khong ion 14 chét hoat tinh bé mit chiém wu thé. Diéu
nay duoc thay trong moi truong hop ngoai trir Glucopon APG, khi ¢6 mot s6 goi ¥
ring né hoat dong véi APG theo ty 18 nay. Didu ndy c6 thé 1a do cac APG c6 dién
tich &m nho do sy phan ly mot phﬁn cta hydroxyl cé trong nhém dau duong va dic
tinh anion nay c6 thé giai thich tai sao loi ich ctia LHS véi tu cach 14 chat dong hoat

tinh b& mat dugc nhin thay.

Két qua 12FH

SAS | Glucopon Neodol 25- | LH | Amin | Diém

g/L APG 7 S Oxit lam sach
g/L g/L g/L | g/LL

0,05 0,15 4,17
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0,05 |0,15 0,02 9,74
0,05 |0,15 0,02 3,37
0,05 2,63
0,05 0,02 3,11
0,05 0,02 3,32
0,05 0,15 4,06
0,05 0,15 0,02 2,46
0,05 0,15 0,02 3,53

Két qua 24FH
SAS | Glucopon Neodol 25- | LH | Amin | Piém
g/L APG 7 S Oxit lam sach

g/L g/L g/L. | g/L
0,05 0,15 4.45
0,05 0,15 0,02 14,70
0,05 [0,15 0,02 7,37
0,05 2,52
0,05 0,02 2,57
0,05 0,02 1,34
0,05 0,15 4,42
0,05 0,15 0,02 2,34
0,05 0,15 0,02 2,42

36/41

Do d6, cac thi nghiém tng hd manh m€& cho phat hién rang t6 hop cua chét

hoat tinh bé mit alkan sulfonat thir cAp v6i mét loat chat hoat tinh bé mit khong ion

(trong d6 tdng lwong chat hoat tinh bé m3t anion 16n hon lugng chit hoat tinh bd mat

khéng ion) va chit déng hoat tinh bé mit alkyl hydroxysultaine mang lai kha ning
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lam sach vuot troi so véi chat dong hoat tinh bé mét amin oxit pho bién hon, va ca

khi khong c6 chét ddng hoat tinh bé mit.
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Yéu cau bao ho

1. Ché phim tiy rira, bao gdm:

a) tir 1 dén 40% trong luong, tot hon 1a tir 2 dén 30% trong lugng, tot nhit 14
tir 3 dén 15% trong lugng, cua chét hoat tinh bé mit alkan sulfonat thtr cép co trung
binh tir 15 dén 18 nguyén ti cacbon trong chudi alkan mach thang;

b) tir 1 dén 40% trong luong, tot hon 1a tir 2 dén 30% trong lugng, tot nhét 1a
tr 3 dén 15% trong luong, cua chét hoat tinh bé mat khong ion; va,

c) tir 0,01 dén 8%, t6t hon 1a tir 0,1 dén 6% trong luong, tot hon nita 13 tir
0,25% trong lugng dén 5% trong lugng, t6t nhét 1a tir 0,5 dén 5% trong luong cia
chét ddng hoat tinh bé mit alkyl hydroxysultaine;

trong d6 ty 18 tong trong lwong giita tdng trong luong ctia chat hoat tinh bé mit
anion so v&i téng trong luong ca chét hoat tinh bé mit khong ion ndm trong khoang
tir 30:1 dén 1:2; va,

trong d6 chat hoat tinh bé mat hydroxy sultaine c6 cong thic

R-N*(CH3),~CH,~CH(OH)-CH,-SO3 M"

trong d6 R 1a mdt chudi alkyl véi C10-C18 va M 1a Na+ hogc K+; va,

trong d6 chét hoat tinh bé mit khong ion duge chon tir cac alkoxylat ctia rugu,
tdt hon 1a cac etoxylat ctia ruou; alkyl polyglucosits; alkyl polypentosit; va, chét hoat

tinh b& mat sinh hoc khong ion.

2. Ché phém téy rira theo diém 1, trong d6 hon 50% trong lugng, t6t hon 12 hon 60%
trong luong, tot hon nita 1a hon 70% trong luong, t6t hon nita it nhat 12 75% trong
lugng, t5t hon nira it nht 1a 80% trong luong, thdm chi t8t hon nira it nhat 1a 85%
trong lugng, tham chi tdt hon nita it nhat 1a 90% trong luong, t5t nhat 12 it nhat 95%
trong luong cta chudi alkyl cta alkan sulfonat thir cap 1a tir 15 dén 18 nguyén tir

cacbon, t5t hon 13 tir 15 dén 17 nguyén tir cacbon thir cap alkan sulfonat.
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3. Ché phim ty rira theo diém 1 hodc diém 2, trong d6 cac chudi alkyl ctia alkan

sulfonat thtr cdp thu duoc tir cac ngudn c6 thé tai tao, tot hon 12 tir triglyxerit.

4. Ché pham tiy rira theo diém bat ky trong sd cac diém néu trén, trong d6 ty 18 tong
trong lugng gitra téng trong lugng clia chit hoat tinh b& mit anion so v&i tong trong
lugng cua chét hoat tinh bé mit khong ion nim trong khoang tir 25:1 dén 1:2, t6t hon
la tir 20:1 dén 1:2, tét hon 1a tir 15:1 dén 1:2, tdt hon nita 12 10:1 dén 1:2, tt hon nita
1a tir 10:1 dén 2:3, 8t hon nita 1a tir 10:1 dén >1:1, tot hon nita 1a tir 8:1 dén >1:1,
tham chi t5t hon nita 13 tir 6:1 dén >1:1, thAm chi t5t hon nita 12 tir 5:1 dén >1:1 tdt

nhat 1 4:1 dén >1:1.

5. Ché phim tiy rira theo diém bét ky trong s6 cac diém néu trén, trong d6 ty 1& trong
lvong cua chét hoat tinh bé mit anion va khong ion [(a) + (b)] v6i chét ddng hoat
tinh bé mat (c) nam trong khoang tir 2:1 dén 100:1, t&t hon 1a tir 4:1 dén 50:1, tot
nhat 1a tir 5:1 dén 20:1.

6. Ché phdm tiy rira theo diém bét ky trong sb cac diém néu trén, trong d6 chét hoat
tinh bé mit hydroxysultaine ¢6 hon 50% trong luong, t6t hon 1a hoh 60% trong
luong, t6t hon nita 14 hon 70% trong luong, t5t hon nita it nhat 1a 75% trong luong,
nhidu hon t8t hon 14 it nhit 80% trong luong chudi alkyl cta chét hoat tinh bé mit

hydroxysultaine c6 chudi alkyl tir 10 dén 16 nguyén tir cacbon.

7. Ché pham tiy rira theo diém bt ky trong sb cac diém néu trén, trong d6 chét hoat
tinh bé mat khong ion dugc chon tir rugu etoxylat c6 tir 12 dén 15 nguyén tir cacbon
v6i trung binh mol tir 5 dén 9 etoxylat va/hodc rugu etoxylat c6 tir 16 dén 18 nguyén

tr cacbon véi trung binh mol 1a tir 7 dén 14 etoxylat.
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8. Ché pham tAy rira theo diém bat ky trong s6 cac diém néu trén, trong d6 ché pham
nay bao gém bd sung tir 1 dén 40% trong lugng, t6t hon 14 tir 2 dén 30% trong luong,
t6t nhat 1a tir 2 dén 25% trong luong, tot nhit 1a tir 2 &én 20% trong lwong clia mot
hodc nhiu chét hoat tinh b& mit anion bd sung, (ngoai (a), chit hoat tinh bé mat
alkan sulfonat thi cép); chét hoat tinh bé mat anion bd sung t5t hon 1a dugc chon tir
céc alkyl sulfat so cip, alkyl benzen sulfonat mach thing, alkyl ete sulfat, olefin
sulfonat bén trong, alpha olefin sulfonat, xa phong, APG bién ddi dang anion, anion
géc furan, chét hoat tinh bé mit sinh hoc anion (vi du: rhamnolipit), va, citrem, tatems
va datems, t6t hon nita 1a duoc chon tir alkyl sulfat so cap, alkyl benzen sulfonat

mach thing, alkyl ete sulfat, anion gdc furan, va cc rhamnolipit.

9. Ché phim tay rira theo diém bat ky trong s cac diém néu trén, trong d6 ché pham
nay chua tir 0,5 dén 15% trong lugng, t6t hon nita 1a tir 0,75 dén 15% trong luong,
tham chi t&t hon nia 1a tir 1 dén 12% trong lugng, t5t nhat 1a tir 1,5 dén 10% trong
luong chit tang cudng 1am sach duge chon tir polyme chéng tai lang dong, polyme
tach loai vét ban, este cua axit polycacboxylic dugc alkoxyl hoa va hdn hop cuia

chung.

10. Ché phim tiy rira theo diém 9, trong d6 céc polyme chéng tai lang dong 14 céc
polyamin dugc alkoxyl hoa; va/hodc polyme tach loai vét ban 1a polyme tach loai vét

bén polyeste.

11. Ché phim tiy rira theo diém 9 hozc diém 10, trong d6 polyme tach loai vét ban

la polyme tach loai vét ban polyeste.

12. Ché phim tiy rira theo diém bét ky trong s& cac diém néu trén, trong d6 ché pham
nay la ché phém giat tay, t6t hon 1a ché pham git tay dang long, hodc ché pham tay

rira dinh luong don vi dang 16ng.
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13. Ché phim tAy rira theo diém bat ky trong s6 cic diém néu trén, trong d6 ché phim
ndy bao gdm mét hoic nhiéu enzym tir nhém: lipaza, proteaza, alpha-amylaza,
xenlulaza, peroxidaza/oxidaza, pectat lyaza, va mannanaza, hodc hdn hop ctia ching,
t6t hon 12 lipaza, proteaza, alpha-amylaza, xenlulaza va hon hop ciia chiing, trong d6
ndng d6 ciia mdi enzym trong ché pham theo sang ché 1a tir 0,0001% trong luong

dén 0,1% trong luong.

14. Ché pham téy rira theo diém bat ky trong sd cac diém néu trén, trong dé ty 1€
trong luong cua alkan sulfonat th@ cip véi chét ddng hoat tinh bé mat alkyl
hydroxysultaine 1a ttr 10:1 dén 1,5:1, tot hon 13 tr 9:1 dén 2:1, t6t hon nita 14 tir 8:1
dén 5:2.

15. Phuong phép, t&t hon 13 phuong phap gia dung, t6t hon nita 13 phuong phap gia
dung dién ra trong nha str dung céc thiét bi gia dung, dé xtr ly d6 dét, phwong phép
nay bao gdm buégc: xir Iy d6 dét bang dung dich nuéce ¢6 ndng d6 tir 0,5 dén 20 g/L
ctia ché phim téy rira theo diém bat ky trong s6 céc diém tir 1 dén 14, va tuy ¥ lam
kho dd dét, tot hon 14 trong d6 phuong phéap nay xay ra & nhiét do nudc gigt tir 280
dén 335K, trong d6 t&t hon 13 ché phim tay rira 13 ché pham giit tay dang 1dng.
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