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(54) CHE PHAM TAY GIAT DANG LONG
(57) Sang ché nay lién quan dén ché pham tay giit dang long chira:

(i) tir 50 dén 80% trong luong cua chat hoat dong bé mit axit alkyl benzen sulfonic
mach thang; (i) tir 15 dén 45% trong lugng cua chat hoat dong bé mat axit alkyl ete
cacboxylic c6 cAu tric sau: R;-(OCH,CH,),-OCH,-COOH, trong d6: R; dugc chon tir cac
chudi alkyl Cyg dén C,, mach théng hodc phan nhanh bao hoa, va trong d6 n dugc chon tur
10 dén 24; (iii) it hon 10% trong lugng nudce; va (iv) tir 0 dén 20% trong luong chat hoat
dong bé mit khong ion cia ciu tric sau: R,-(OCH,CH,),-OH, trong dé: R, duoc chon tir
cac chudi alkyl C;, dén C», mach thang hodc phan nhanh bo hoa, va trong d6 n dugc chon
tir 5 dén 30; va trong d6 d6 pH ctia ché pham 1a tir 0,3 dén 2,0; va trong d6 ti 1¢ trong luong
ctia chat hoat dong bé mat axit alkyl benzen sulfonic mach théng s0 vGi chét hoat dong bé
mit axit alkyl ete cacboxylic 1a tir 1,5:1 dén 5:1.
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Linh vie sing ché dwoc dé cip
Sang ché nay cung cp mdt ché pham tiy gijt dang 1éng. Dac biét, nd lién

quan dén mot ché phdm ty giat dang long dé sir dung trong quy mo gia dinh.

Tinh trang k§ thuét ciia sang ché

DPugc mong muén 1a ché pham giit dang 16ng chira alkyl ete cacboxylat
chudi dai bdo hoa véi su etoxylat héa & mirc d6 cao vi ching cung cp ting cudng
viéc 1am sach dgc biét 1a chat nhon trén da ctia vét ban.

Alkyl ete cacboxylat chudi dai bdo hoa véi sy etoxylat hoa & mire do cao 13
vat liéu sdp dang ran & nhiét do phong.

Dé giam trong luong trong viée van chuyén, mong muén 13 ¢6 chét tiy giat
dang 1éng dam dic véi lugng nudce toi thiéu. Chét tiy gidt ndy c6 thé duogc st
dung tryc tiép dé gidt hodc tron thém véi cac thanh phan khéc tru6e khi gidt. Tuy
nhién, rat mong mudn rang chét tiy rira dang 1éng dam dic 13 chét léng c6 thé db
ra, ca hai déu d& sir dung cho ngudi tiéu ding khi st dung chat tiy rira dang léng
dam dac hodc khi chat téy rira dang 1éng dam dac dugce xr Iy thém thanh mot chét
tay rira dang 10ng phtc tap hon.

Theo d6, can cé chat tély gidt dam dac c6 chra ham lugng alkyl ete
cacboxylat chudi dai bdo hoa cao 1a chat 16ng c6 thé db ra & nhiét do phong.

WO 2013/087286 (Unilever) boc 16 ché phim dang long chira nudc chira
axit alkyl ete cacboxylic, betaine, chét hoat dong bé mit anion, chit hoat dong bé
mit khong ion dé cung cép nhiing loi ich 1am mém.

WO 2014/060235 (Unilever) bdc 16 ché pham nuéc tay giat chira (a) chét
hoat dong bé mat khong ion, (b) chat hoat dong bé mat anion, () axit alkyl ete
cacboxylic hoic mudi cacboxylat ciia chung, va, (d) polyglucosamine hodc
copolyme ctia glucozamin va N-axetylglucozamin; va dé sir dung n6 dé lam mém

val.
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Ban chat ky thudt cia sang ché
Theo mdot khia canh, myc dich ciia sang ché nay 1a cung cap ché phdm tay
giat dang 16ng bao gdém:
(i) tir 50 dén 80% trong luong mot chét hoat dong bé mit axit alkyl benzen
sulfonic mach thang;
(i) tr 15 dén 45% trong lwong mot chét hoat dong bé mat axit alkyl ete
caéboxylic ¢6 cAu nhu sau:
R;-(OCH,CH,),-OCH,-COOH,
trong d6: Ry duge chon tir cac chudi alkyl Ci dén Ca, mach théng hodc
phan nhanh bio hoa, tot hon 1a cac chudi alkyl Cyg dé Cys mach théng, va
trong d6 n dugc chon tir 10 dén 24;
(1i1) it hon 10% trong lugng nudc;
(iv) tir 0 t6i 20% trong luong chét hoat dong bé mat khong ion ¢6 cu tric sau
R»-(OCH,CH,),-OH,
trong do: R, dugc chon tir cac chudi alkyl Cy, dén Cy, mach théng hodc
phan nhénh bdo hoa, tét hon 1a cac chudi alkyl Cis dén Cys mach thing,
va trong d6 n duoc chon tir 5 dén 30, t8t hon 13 tir 10 dén 20;
trong d6 do pH clia cac cong thire 1a tir 0,3 dén 2,0, va
trong dé ti 1& trong luong cua chét hoat dong bé mit axit alkyl benzen
sulfonic mach thing so v6i chat hoat dong bé axit alkyl ete cacboxylic la tir 1,5:1
dén 5:1.
T6t hon 12 d¢ pH cta ché phdm 1a tir 0,5 dén 2,0, tét hon nita 13 tir 0,5 dén
L,5.
Ché pham tay gijt dang long duoc uu tién chira:
(i) tlr 60 dén 80% trong lwong mot chét hoat dong bé mit axit alkyl benzen
sulfonic mach théng;
(i) tir 20 dén 40% trong lugng mot chét hoat dong bé mit axit alkyl ete
cacboxylic ¢ cAu nhu sau:

R;-(OCH,CH,),-OCH,-COOH,
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trong d6: Ry duoc chon tir cac chudi alkyl Cis to Cig mach thing béo hoa,
va trong d6 n dugc chon tir 10 dén 20;
(iii) it hon 10% trong lugng nudc;
(iv) tr 0 toi 20% trong luong chét hoat dong bé mit khong ion c6 cAu tric
sau
R,-(OCH,CH,),-OH,
trong dé: R, duoc chon tir cac chudi alkyl Cj, dén Cy, mach thing hodc
phan nhanh béo hoa, t5t hon 1 cac chudi alkyl Cj6 to C;3 mach théng, va
trong dé n dugc chon tur 10 dén 20;
trong d6 do pH cua céc cong thuc 1a tir 0,5 dén 2,0;
va trong do ti 1€ trong lugng cua chét hoat dong bé mat axit alkyl benzen
sulfonic mach théng s0 v&i chat hoat dong bé axit alkyl ete cacboxylic la tir 1,5:1

dén 4:1.

MO ta chi tiét sang ché

Ham luong nuée dugc do bang chuin do Karl Fischer. Didu nay co thé
duge thuc hién bing cach sir dung mét méy chuin do6 Karl Fischer, c6 sin tur
MetroOhm, va Mettler Toledo.

Do pH clia ché pham d6 12 dung dich 1% trong lugng cia ché pham tay giat
dang léng dugc hoa tan trong nude khir khoang & mure 293K.

Nhiét d6 phong dugc st dung & day dugc quy dinh 1a 293K.

Chét hoat dong bé mit axit alkyl benzen sulfonic mach théng

Ché pham tay giat dang 16ng chira tir 50 dén 80% trong lugng, tot hon 14 tir
55 dén 80% trong luong, tdt hon nita 1a tir 55 dén 75% trong lugng, tot nhat 1 tir
60 dén 75% trong luong ctia chét hoat dong bé mit axit alkyl benzen sulfonic
mach thing. Trong lugng dugc biéu thi dudi dang proton héa (tic 1 dang axit

alkyl benzen anion sunfonic mach thang).
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Chung c6 thé duoc sir dung nhu mudi, vi du muoi kim loai kiém (t6t hon 12
mudi natri), trietanolamin, mudi monoetanol amin. Mudi natri 14 duge uu tién
nhat. Tot hon 1a dang axit khong trung hoa duoc str dung.

Axit alkyl benzen sulfonic mach thang c6 cAu tric:

SOsH

Trong dé x +y =17, 8, 9 hodc 10.

Tét hon 13 x + y = 8 ¢6 mit & muc trong luong 16n hon 28% trong luong
cua tong chit hoat dong bé mit anion alkyl benzen mach thing.

Tét hon 1a x +y =9 ¢6 mat & mirc 16n hon 28% trong lurong cla tong chit
hoat dong bé mat anion alkyl benzen mach théng. Trong lugng dugc biéu thi dudi
dang proton hoa.

Chét hoat dong bé mit co thé dugc tao ra béi mat loat cac cach khac nhau.
Téng hop duoc théo luan trong Anionic Surfactants Organic Chemistry do H.W.
chinh sira Stache (Marcel Dekker, New York 1996).

Axit sulfonic alkyl benzen mach thang c6 thé dugc tao ra bang cach
sulfonat hc')é alkyl benzen mach thang. Qué trinh sunfat héa c6 thé duge thuc hién
v61 axit sunfuric dam dic, oleum hodc luu huynh trioxit. Axit alkyl benzen
sulfonic mach thang duoc tao ra bdi phan tng cia alkyl benzen mach thang v&i
luu huynh trioxit 1a dugce wu tién.

Alkyl benzen mach théng c6 thé duoc tao ra béi nhidu cach khac nhau. Céc
vi du bao gébm: Benzen c6 thé dugc alkyl héa bang n-alken bang céch sir dung
chat xuc tac HF.

Benzen c6 thé dugc alkyl hoa bang n-alken trong 10 phan tng ¢ dinh nén

v6i chit xtc tac axit ran nhu Alumosilicat (quy trinh DETAL).



39218

Benzen c6 thé duoc alkyl hoa bang n-alken bang cach st dung chit xuc tac
nhém clorua. Benzen c6 thé dugc alkyl hoa bang n-chloroparaffins bang céach st

dung chat xtc tac nhom clorua.

Axit alkyl ete cacboxylic

Ché pham tay giat dang 16ng chira tir 15 dén 45% trong luong, t6t hon 12 tir
15 dén 40% trong luong, tot hon nita 1a tir 17,5 dén 40% trong luong, tot nhét 1a
tr 20 dén 40% trong luong cua chit hoat dong bé mit anion axit alkyl ete
cacboxylic.

Trong lugng cua axit alkyl ete cacboxylic dugc tinh duéi dang proton héa,
R,-(OCH,CH,),-OCH,COOH, trong d6 n 14 tir 10 d&én 24. Chung c6 thé duge str
dung nhu mudi, vi du nhu mudi natri, trietanolamin, mudi monoetanol amin.
Mudi natri 12 dugce wu tién nht.

n c6 thé la tir 10 dén 24, t6t hon 14 tir 10 dén 20, t6t hon nita la tir 15 dén
20.

Toéng hop axit alkyl ete cacboxylic duoc thao luin trong Anionic
Surfactants Organic Chemistry stra doi boi H.W. Stache (Marcel Dekker, New
York 1996). Chiing ¢6 thé duge tong hop théng qua sy phan Gng ctia ruou etoxylat
tuong Ung voi axit cloroacetic hodc monochloro natri axetat v4i su ¢c6 mit cua
NaOH:-

R»-(OCH,CH),-OH + NaOH + CICH,COONa — Ry-(OCH,CHa),-
OCH,COOH + NaCl + H,O

Trong phan téng hop con lai nay, Ry-(OCH,CH,),-OH ¢6 thé c6 mat, tdt
hon 14 cac mirc Ry-(OCH,CH,),-OH 14 tir 0 dén 10% trong lugng cua axit alkyl
ete cacboxylic. Cac muc do thap cua axit diglycolic va axit glycolic ¢6 thé ¢6 mit
nhu san pham sinh hoc.

Axit alkyl ete cacboxylic ciing c6 thé duoc téng hop théng qua phan Ung
oxy héa:-

Ry-(OCH,CH,),-OCH,CH,0H — Ry-(OCH,CH,),-OCH,COOH
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Quié trinh oxy héa thudng dugc tién hanh bang cach sir dung oxy 1am chét
oxy hoa trong cac didu kién co ban véi su c6 mit cua chét xtc tac kim loai nhu
Pd/Pt, nhu dugc m6 ta trong DE3135946; DE2816127 va EP0304763.

Chudi alkyl c6 thé 13 mach thing hozc phan nhanh, t6t hon 13 mach thing.

Chudi alkyl t5t hon 12 dugc chon tir CH3(CH,),5 va CH3(CHa)7.

Axit alkyl ete cacboxylic tot nhat c6 ciu tric:

CH3(CHa)17(OCH,CH,),00CH,COONa

Axit alkyl ete cacboxylic c6 ban sén trén thi truong tir Kao (Akypo ®),
Huntsman (Empicol®) va Clariant (Emulsogen ®).

Axit alkyl ete cacboxylic tdt hon 1a duoc su dung truc tiép tao thanh chét
tdng hop ma khong can tinh ché thém.

Ti 1€ trong lugng cua chét hoat dong bé mit axit alkyl benzen sulfonic so
v6i chat hoat dong bé mit axit alkyl ete cacboxylic la tir 1,5:1 dén 5:1.Ti 18 trong
lugng cua chét hoat dong bé mat axit alkyl benzen sulfonic mach théng SO vOi
chét hoat dong bé mit axit alkyl ete cacboxylic c6 thé tot hon 1a tir 1,5:1 dén 4,5:1,
vi du nhu tir 1,5:1 dén 4:1; hodc tir 2:1 dén 4,5:1; hodc tir 2:1 dén 4:1; hodc tham
chi tir 2,5:1 dén 4,25:1; hodc tham chi tir 2,5:1 dén 4:1.

Nudc c6 thé khong c6 trong ché pham, hodc ¢6 mit & mirc it hon 10% trong
lugng, t5t hon 1a it hon 9% trong luong. Néu nude c¢6 mit, tét hon 14 ¢ mat &
mure tir 0,01 dén 8% trong luong, tdt hon nita 12 tir 0,1 dén 8% trong luong, tbt
nhét 1 tir 1 dén 8% trong lugng.

Chét hoat dong bé mit khong ion c6 thé khong c6 trong ché pham, hoic co
mat & muc it hon 20% trong luong, t5t hon 1a it hon 15% trong lugng, t5t hon nira
la it hon 12% trong lugng. Néu chét hoat dong bé mat khong ion c6 mat, t5t hon
14 ¢6 mit & mbc tir 0,1 dén 20% trong luong, t6t hon nita la tir 0,1 dén 15% trong
lugng, t8t nhét 13 tir 0,25 dén 12% trong lugng.

Chét hoat dong bé mat khong ion ¢o cAu trac sau:

Ry-(OCH,CH,),-OH,
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trong d6: Ry duoc chon tir cac chudi alkyl Ci, dén Cp, mach théng hodc
phan nhanh béo hoa, t5t hon 1a cac chudi alkyl Cie dén Cg mach théng, va trong
d6 n duge chon tir 5 dén 30, tét hon 14 tir 10 dén 20.

Ché pham tay giit dang 16ng theo sang ché c6 thé duoc xem 13 ché pham
tay giat dang 1ong c6 dic. N6 c6 thé duge sir dung truc tiép, hodc tot hon nira 1a
duoc st dung nhu mot thanh phan dé tao thanh cac ché phim tay giat dang léng
hon nira.

Céc ché pham tay gidt dang long nhu vy c6 thé chira thém cac thanh phan
khac nhu: axit béo hoac mudi cla ching, thude nhudm mau, enzym (nhu lipaza,
proteaza, amylaza, cellulase), polyme chdng lai viéc khong ling dong, polyme trc
ché chuyén thuc nhudm, chét phu gia, chét tao cAu trac hodc chét 1am day, chét

¢b lap, huong lidu, va/hodic polyme giai phong vét ban.

Thir nghiém

Céc hon hop sau day chira 20% trong lwong ctia alkyl ete cacboxylat (R; =
stearyl, n = 20, dugc st dung lam mudi Na) va 80% trong luong chét hoat dong
bé mit thir hai dugc diéu ché & mic 333K. O nhiét d6 nay, tat ca cac thanh phan
1a chét 16ng. Chiing sau d6 duoc lam ngudi dén 293K. Pha két qua duoc thé hién
trong bang. P pH ciia cac cong thirc 1 tir 0,3 dén 2,0

Chét hoat dong bé mit thtr hai Pha & 293K
Axit anion aikyl benzen sulfonic Chét 16ng c6 thé d6 dugc
mach thang
sdang ché
Natri lauryl ete sulfonat v4i 1 mol cua Chat rin

su etoxylat hda

so sanh

Natri lauryl ete sulfonat v&i 3 mol cua Gel mém

su etoxylat hda
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so sanh

Chét hoat dong bé mit khong ion: Gel mém
ruou etoxylat véi C13-15 va 7 mol
cua sy etoxylat hoa

so sanh

Thtr nghiém dugc 1dp di 1ap lai vdi céc ty 1€ khac nhau cua axit anion alkyl
benzen sulfonic mach thing so véi alkyl ete cacboxylat. Két qua dugc thé hién

trong bang sau, cung v&i muc nhap cho vi du trude: -

% trong luong alkyl ete % trong lugng axit Pha ¢ 293K
cacboxylat anion alkyl benzen
sulfonic mach thang
100 0 chét ran
so sanh
50 50 Gel mém
so sanh
40 60 Chat 1ong c6 thé db
sdng ché duoc
30 70 Chét 16ng c6 thé do
sdng ché duoc
20 80 Chat 16ng c6 thé db
sdng ché duoc
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Yéu ciu bio hd

1. Ché pham tay giit dang 16ng chua:
(1) tu 50 dén 80% trong luong mot cht hoat dong bé mit axit alkyl benzen
sulfonic mach thing;
(i1) tu 15 dén 45% trong luong mat chét hoat dong bé mit axit alkyl ete
cacboxylic c6 cau nhu sau:
R;-(OCH,CH,),-OCH,-COOH,
trong d6: Ry dugc chon tir cac chudi alkyl Cy4 dén Cy, mach théng hoéc
phan nhanh bio hoa, t6t hon 1a cic chudi alkyl Cys dén C s mach thing,
va trong d6 n dugc chon tu 10 dén 24;
(i11) it hon 10% trong lugng nudc;
(iv) tir 0 t61 20% trong lwong chét hoat dong bé mit khong ion c6 ciu triic
sau
R,-(OCH,CH,),-OH,
trong do: R, duge chon tir cac chudi alkyl C, dén C,, mach théng hodc
phan nhénh bio hoa, tot hon 1a cac chudi alkyl Cis dén Cig mach thang,
va trong d6 n duge chon tir 5 dén 30, t6t hon 1a tir 10 dén 20;
trong d6 d6 pH cta cac cong thirc 1a tir 0,3 dén 2,0, va
trong do ti 18 trong luong cua chét hoat dong bé mit axit alkyl benzen
sulfonic mach théng so v&i chét hoat dong bé axit alkyl ete cacboxylic la tir 1,5:1
dén 5:1; va,
trong d6 do pH ctia ché phim d6 13 dung dich 1% trong luong ctia ché phim

tay giat dang 1ong duge hoa tan trong nudce khir khoang & mirc 293K.

2. Ché pham tdy giat dang l6ng theo diém 1, trong d6 d6 pH cua ché phim 1a tir
0,5 dén 2,0, t6t hon la tir 0,5 dén 1,5.

-10-
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3. Ché phém téy giat dang 16ng theo diém 1 hoic diém 2, trong dé chét hoat dong
bé mit khong ion c¢6 mit & mirc tir 0,1 dén 20% trong luong, tot hon 12 tir 0,1 dén

15% trong luong, tdt hon nita 12 tir 0,25 dén 12% trong luong.

4. Ché pham tay giat dang 16ng theo diém bt ky trong sb cac diém néu trén, trong
d6 ché pham chira tir 55 dén 80% trong lugng, tot hon 13 tir 55 dén 75% trong
luong, t6t hon nita 13 tir 60 dén 75% trong luong ctia chét hoat dong bé mat axit

alkyl benzen sulfonic mach thing.

5. Ché pham tay giit dang 10ng theo diém bat ky trong sb cac diém néu trén, trong
d6 ché phdm chua tir 15 dén 40% trong lwong, tot hon 1a tir 17,5 dén 40% trong
luong, t5t hon nita 14 tir 20 dén 35% trong lugng cua chét hoat dong bé& mit anion

axit alkyl ete cacboxylic.

6. Ché pham tay giit dang 1ong theo diém bét ky trong s6 cac diém néu trén, trong
d6 mirc nudc 1a tir 0 dén it hon 9% trong lugng, tot hon 14 tir 0,01 dén 8% trong
lugng, t5t hon nira 1a tir 0,1 dén 8% trong luong, tdt nhat 1a tr 1 dén 8% trong

luong.

7. Ché pham tay giit dang 1ong theo diém 1, chua:

(i) tir 60 dén 80% trong lugng mot chit hoat dong bé mat axit alkyl benzen
sulfonic mach thang;

(i1) tr 20 dén 40% trong luong mot chét hoat dong bé mat axit alkyl ete
cacboxylic ¢6 cAu nhu sau:
R-(OCH,CH;),-OCH,-COOH,
trong dé: Ry dugc chon tir cac chudi alkyl Ci dén Cig mach thing bo
hoa, va trong d6 n duoc chon tur 15 dén 20;

(ii1) it hon 10% trong lugng nudc;

-11-
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(1v) tur 0 t61 20% trong lugng chét hoat dong bé mit khong ion ¢6 cAu tric
sau
R,-(OCH,CH,),-OH,
Hongdé:RQduqcchont&cécchuéhﬂkyl(hzdén(bznmwhthénghoéc
phan nhanh bio hoa, tét hon 14 c4c chudi alkyl Cy to Cyg mach thing,
va trong d6 n duoc chon tir 10 dén 20;
trong d6 do pH clia cac cong thire 1a tir 0,5 dén 2,0;
va trong d6 ti 1é trong lugng cua chét hoat dong bé mat axit alkyl benzen
sulfonic mach thang so vé6i chét hoat dong bé axit alkyl ete cacboxylic la tur 1,5:1
dén 4:1 ;va
Uongdéd@;ﬁ{c&achéphénldélédungcﬁdh196Uongluqngcﬁachéph&n
tay gidt dang léng dugce hoa tan trong nude khir khodng & mirc 293K.
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