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Linh vue k§ thuét dwgc dé cap
Sang ché nay dé cap dén ché pham giit tay d6 vai; cu thé 1 ché pham

giat tiy dang rin, ¢6 dic tinh bot mong mudn trong quy trinh gijt.

Tinh trang ky thuit ciia sang ché

Chét giit tAy téng hop duoc sir dung phd bién dé giat tay do vai, do
ché phim giit tdy nay c6 hiéu qua trong viéc lam sach va loai bo chét bén.
B6 sung cho chét gijt tay tong hop, cac ché pham giit tiy theo cong thirc c6
chtra cac chét phu gia khac nhau nhdm dem dén nhing loi ich v& lam sach
va vé cam quan dugc cai thién. Mot trong sd nhﬁ’ng loi ich v& cam quan bao
gdm viée duy tri ndng d6 bot thich hgp trong quy trinh git.

Murc tao bot, hodc sui bot cua chét giat téy la mot yéu td cuc ky quan
trong can dugc xem xét khi tao cdng thirc cho ché pham giit tiy. Bot 1a mot
chi dau quan trong d6i voi nguoi tidu dung va déng vai tro 12 1y do chinh
khién nguoi tiéu dung cam nhéan thy rang ché pham c6 hiéu qua 1am sach.
Dang tiéc 13, trong khi bot dé duoc tao ra nhung sau khi lam sach né lai phai
duoc loai bé khoi vat nén 1a do giat. Luong bot nhiéu trong chu trinh gist
thuong din dén viéc bot duoc dua theo vao dung dich xa vand can thém thoi
gian, nang luong va nudc dé gifi xa k§ do giat. Do d6, viéc tao ra lugng bot
nhidu & cc cong doan dau cia chu trinh gijt 1a thuan lgi dé duoc ngudi tiéu
ding chap nhan. Nhung sau d6, viéc lugng bot nay phai nhanh chéng tan xep

vé mot thé tich it hon & cudi chu trinh gidt 1a mot khia canh duge uu tién
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khéc nira cia dic tinh tao bot ciia ché phdm giat tay dé lam sach mot cach
hoan toan va giam thiéu 13ng phi nuéc sach.

Trude day, da cé nhing nd luc nham tiét kiém nude sau khi giit cac
dd vai dét bang céc ché pham tao ra nhiéu bot. Cac ché phdm giét tdy theo
cong thtrc nay, chéng han nhu chit h tro giil x4, da dugc st dung dé giup
lam giam viéc dd vai gijt dua theo bot vao nuéc xa. Chat hd tro giti x4 lam
giam lugng nudc can st dung cho viéc gill xa. Tuy nhién, viéc sit dung chat
hd tro gifi xa lai ting thém mot bude nita va nguoi tiéu dung phai st dung
thém san pham bd sung trong quy trinh giat. |

Trong thé gic’ﬁ ¢ nhip do phat trién nhanh ngay nay, ngudi tiéu ding
tim kiém loai ché pham duy nhat nhung cung cép nhiéu loi ich. Theo d6, can
co loai ché phém gidt téy cung cép dac tinh bot tdt, c6 loi ich 1am sach ot va
giam lugng nudce tiéu thu. Nhu cau ndy dic biét duge cam nhén boi nhiing
nguoi tiéu dung sinh sbéng & cac ving thiéu nudc trAm trong.

Trong nhitng nam gén day, viéc st dung chét giat tay tong hop gén
v6i nhitng tac dong tiéu cyc cho mdi truong, boi vi cac thanh phﬁn tao bot
nay 1a dan xuAt tir cac ngudn khong tai tao va gdy 6 nhidm nguén nuéc khi
chét giat tdy tong hop cudi cung cling thai vao sdng hd. Vi vay, can c6 loai
ché phim giat tdy c6 ham luong céc thanh phan nay thip hon. Tuy nhién,
mot khé khan trong viée dép tmg nhu cAu nay 12 giam bét chét hoat dong b
mat trong ché phém giat téy s€ lam Xuéng cép dang ké dic tinh tao bot cua
ché pham gist tdy ndy, cac ché pham nay c6 thé tao ra it bot, hodc ¢ thé bot
s& khong con bi luu lai nhiéu trong chu k¥ gidt. Ché pham giat tdy c6 dic
tinh tao bot kém nhu vay duoc ngudi tiéu dung kho chép nhéan hon, khi ma
ho ludn danh gia cao déc tinh tao bot cua ché phém giat ty.

Theo d6, vin cin c6 ché phim giit tAy chira thanh phén than thién véi
moi trurong, co6 lugng chit giat tay téng hop thip hon trong khi van cung cip
dac tinh tao bot mong mudn, vi du lugng bot luu lai nhiéu, duoc tao ra nhanh

2
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chong sau khi hoa tan ché phdm giit tay vao dung dich gidt, va bot d6 nhanh
chong tan xep & cubi chu ky giit, dé trog gitip viéc loai bd bot dé dang hon
trong cong doan gifi xa.

Do d6, vin can ¢6 ché phim giit tay lam giam bét, va t6t hon nita 12
loai bd bot trong budc gifli x4 ma khong gy anh hudng x4u toi viée tao bot
trong budc giat ban dau.

Mot sb giai phap dé giai quyét vén dé tao bot ndy & cong doan gifi xa,
béng cach dua thém vao céc chat chéng bot dugc kich hoat khi gii x4, chiing
tac dong 1én bot va khu triét bot nay & cong doan gili xa. Tuy nhién, chit
chéng bot kich hoat khi gifi x& nhu vy s& lam téng thém luong hoa chét
duoc dua vao ché pham, va cac ché pham nhu vy phai tao cong thuc didu
ché cAn than dé tranh viéc chat chbng bot d6 bi gidi phong ra trong céng doan
lam sach. Ngoai ra, cac chét chéng bot kich hoat khi gifi x4 nhu vay thudng
d4t tién va khong mang lai thém l¢i ich hiéu nang nao khac cho ché pham
ngoai trir viéc khir triét bot. Do do, c6 mong mudn réng su tham gia cua
ching phai dugc giam thiéu.

Truée day, cac ché phim dé giam tao bot da dugc tao ra.

Mot ché phém nhu vay duge boc 16 trong US 2017/0292088 Al (The
Honest Company, Inc), cung clp ché phém gizt thy dé ngan viéc tao bot qué
mirc khi duge khudy trong mdy giat. Ché phim giat tiy bao gom alkyl
isetionat 1 chét hoat dong bé mit va chit pha bot.

BAt chép nhiing nd lyc trude day hudng téi viée cung cap ché phim
gidt tay dé giat do vai, cung cép dic tinh bot mong mudn & cac cdng doan
giat khac nhau, van can c6 ché phém lam sach dang ran, c6 dac tinh bot tbt
trong khi duy tri t5t hiéu nang 1am sach.

Do d6, muc dich cia sang ché nay 14 cung cap ché pham giat tay dang

rén, ¢6 dic tinh tao bot tot.

3/51



49591

Muc dich khac nita cia sang ché nay 13 cung chp ché phim giat tdy
dang r&n, c6 hiéu nang lam sach tt.

Muc dich khéac nira cla sang ché nay 1a cung chp ché phim git tay
dang r&n than thién voi mdi truong.

Muc dich khac nita cta sang ché nay 14 cung clp ché phidm gizt tay

dang ran ma giam dugc lugng nudce can thiet dé giti xa.

Ban chét k§ thuit clia sing ché

Céac tac gia sang ché nay da phat hién ra rang khi chat hoat dong bé
mat anion, khong xa phong, khong isetionat, két hop véi mot luong cu thé
chét hoat dong bé mit isetionat va chét khtt triét bot trong ché phim git tay
dang rin c6 chtta phu gia lam mém nuée cacbonat, thi ché pham niy dem
dén dac tinh bot tuyét voi trong khi duy tri tot hiéu ning 1am sach.

Theo khia canh thir nhét cua sang ché nay, boc 10 ché phém giat téy
dang rin bao gom:

1) cht hoat dong bé mit isetionat;

ii) chét khr triét bot;

| iii) chat hoat dong bé miat anion, khong xa phong, khong isetionat,

duogc chon tr nhom bao gém chét hoat dong bé mat alkyl sulfat, chét hoat
dong bé mit alkyl sulfonat, chit hoat dong bé mat alkyl ete sulfat hodc td
hop cua ching; va,

iv) chét phu gia lam mém nudc natri cacbonat.

trong do, ty 1€ gitia chit hoat dong bé mit isetionat so véi chét hoat
d6ng bé mit anion khong isetionat la tir 1:1 dén 1:200.

Theo khia canh thir hai ctia sang ché nay, bdc 16 phuong phap xir ly
b& mit vai dét bang ché phim giat tay dang rén theo diém bét ky trong s6 cac

diém néu trén, bao gom cac budc:
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i) didu ché chét 1ong giat tdy v6i luong bot du hiéu qua bang cach cho
ché pham giat tay theo khia canh tht nhét tiép xic voi chét 16ng, wu tién 1a
nudc;

il) ngadm bé mit vai dét néi trén vao trong dung dich giat tdy dé trong
mdt khoang thoi gian dinh trudec; va,

iii) theo thy v, gill x4 bé mat vai dét do.

Theo khia canh thir ba cia sang ché nay, bdoc 16 cach dung chét hoat

dong bé mit isetionat, cht khr triét bot, chét hoat dong bé mit anion khong

xa phong, khong isetionat, dugc chon tir nhom bao gdm chit hoat dong bé
mit alkyl sulfat, chdt hoat dong bé mit alkyl sulfonat, alkyl ete sulfat hogc
t6 hop cua chung, va chét phu gia lam mém nudc natri cacbonat, trong do ty
1€ gitta chét hoat dong bé mit isetionat so véi chit hoat dong bé mit anion
khong isetionat 1a tur 1:1 dén 1:200 trong ché pham giit tdy dang ran dé tao
bot nhanh cho chét 16ng giit tdy trong cong doan giat tdy chinh va nhanh
chong 1am tan xep bot trong cong doan gili xa.

Nhu duoc st dung & ddy, cac thudt ngilr "vai", "vai dét" va "do vai"
duoc sir dung khong cu thé va c6 thé dé cap dén bt ky loai chat ligu mém
déo nao, bao gém tAt ca cac cht liéu dang soi tu nhién hoac téng hop, chzlmg
han nhu nhung khéng chi giéi han ¢ chit liéu bong vai, vai lanh, len,
polyeste, nylon, to lua, acrylic va céc chét liéu tuong tu, ké ca su pha tron
cua nhidu loai vai hodc s¢i khac nhau.

Nhu duoc st dung & day, "dac tinh tao bot" dung dé chi cac dic tinh
cta bot trong dung dich khi gizt va khi gii xa, dugc tao ra tir mot ché phim
gidt tay. Dic tinh tao bot clia ché pham gist tdy bao gdm nhung khong gidi
han & toc @6 tao bot khi hoa tan ché pham git tay, luong bot va kha nang
giﬁ’ bot trong chu ky giat, va kha nang dé dang xa sach bot trong chu ky gill

Xa.
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MO ta chi tiét sang ché

Ché phim giat tdy dang rén theo khia canh thir nhét cia séng ché nay
bao gé)m chét hoat dong bé mit isetionat, chét chin khu/triét bot, chét hoat
dong bé mat giat tdy anion khong xa phong, khéng isetionat, va phu gia lam
mém nudc natri cacbonat.

Chét hoat dong bé mit isetionat

Theo khia canh thir nhét clia séng ché nay, boc 16 ché pham bao gdm
chét hoat dong bé mit isetionat.

Chét hoat dong bé mit isetionat bao gdm cac chét ¢6 cong thire (I):

Pt
Rl—C—O—(lj—(ll—SO‘3M
RS RS L @D

trong d6 R! dai dién cho nhom hydrocarbyl dugc thé hosc khong duge
thé, co tir 4 dén 36 nguyén tir cacbon; mdi R?, R?, R* va R’ 1a dai dién ddc
1ap cho mot nguyén tir hydro hodc nhém alkyl co tir 1 dén 4 nguyén tir
cacbon, va M" dai dién cho cation. |

Tét hon 13, R! dugc chon tir nhém alkyl, alkenyl, aryl hodc alkyl aryl
duoc thé hoic khong duoc thé. Tt hon nita 13, R! duge chon tir nhom alkyl
hodc alkenyl, da duogc thé hodc khong duoc thé. R! ¢6 thé 13 mot nhom alkyl
hoic mot nhém alkenyl. Tét hon 13, R! 1 mot nhom alkyl. Tét nhat 13, R 1a
nhom alkyl hodc alkenyl khong duoc thé, va dac biét 12 nhém alkyl khong
duoc thé.

Tt hon 14, R! dai dién cho nhém alkyl c6 tir 5 dén 30 nguyén tir
cacbon, tot hon 1a nhém alkyl tir 7 dén 24 nguyén tir cacbon, t5t hon nita 13
nhém alkyl ¢6 tir 7 dén 21 nguyén tir cacbon, va t6t nhét 12 nhom alkyl c6 tir
8 dén 18 nguyén tir cacbon. T6t nhat 13, chét hoat dong bé mit isetionat 14

loai chat hoat dong bé mit isetionat ¢o tir 8 dén 18 nguyén tit cacbon.
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Theo mét ) phuong an, R? dai dién cho nhom alkyl co tur 1 dén 4
nguyén tir cacbon, phu hop nita 1a nhém alkyl co tur 1 dén 4 nguyén tir
cacbon, trong d6 khi c6 mit nhém propyl hodc butyl thi do 1a loai mach
thing. T6t hon 13, R% ¢6 thé dai dién cho nhém n-propyl, etyl hodc t6t hon 13
nhém metyl. Tuy nhién, theo cac phuong 4n dugc uu tién thi R? 14 hydro.

Tét hon 13, R3 dai dién cho mot nguyén tir hydro.

Theo mdt s6 phuong 4n, mdt trong s6 R* va R’ 1a dai dién cho nguyén
t&r hydro va nhom khac dai dién cho nguyén tir hydro hodc nhém alkyl c6 tu
1 dén 4 nguyén tir cacbon. Theo cach phu hop, mot trong s6 R* va R’ 13 dai
dién cho nguyén tir hydro hodc nhém alkyl c6 tur 1 dén 4 nguyén tir cabon,
trong d6 c6 nhém propyl hodc butyl 1a loai mach thing. T6t hon 13, mot trong
s6 R* va R’ 1 dai dién cho nhém n—propyl, etyl hodc metyl hodc, t_ét nhét 12
nguyén tir hydro. Tét nhét 13, ca R* va R déu dai dién cho cic nguyén tir
hydro. |

Theo cac phuong an dugc uu tién déc biét, mdi don vi R%, R3, R* va
R’ 14 hydro, va hop chét isetionat c6 cdng thirc R'CO,CH,CH,SO3M. Tét
hon la, chit hoat dong bé mat isetionat 1a chit hoat dong bé mit isetionat
mach théng hodc mach nhanh, cé tur 8 dén 18 nguyén tir cacbon.

Tét hon 13, M* theo tiy chon dai dién cho cation amoni dugc thé hoac
t6t hon nita 14 cation kim loai. Céc cation amoni thich hgp bao gb6m NH," va
cation amoni cua trietanolamin hodc cation ctia bazo amin hitu co nhu
isopropanolamin c6 3 chirc ning, etanolamin ¢6 hai chirc ning va etanolamin
¢6 1 chire nang. Céc cation kim loai thich hgp bao gbm cation kim loai kiém,
vi du cation natri, liti va kali, va cation kim loai kiém thd, vi du cation canxi
va magie. T6t hon 13, M* dai dién cho cation kali, hodc déc biét 1a cation
natri.

Theo mdot s6 phuong an, chét hoat dong bé mit isetionat theo sang ché
ndy ¢6 thé baa gdm hdn hop céc axit béo dé tao thanh hén hop cac hop chat

7
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¢6 cong thire (I), trong d6 R' ¢6 thé khac nhau. Tét hon 13, R! 12 gbc ctia mot
axit béo. Axit béo thu duoc tir ddu tu nhién thudng bao gdm hdn hop céc axit
béo. Vi dy, axit béo thu dugc tur dAu dira chira hdn hop céc axit béo bao gdm
axit lauric ¢6 12 nguyén tir cacbon, axit myristic c6 14 nguyén tir cabon, axit
palmitic c6 16 nguyén tir cabon, axit caprylic ¢6 8 nguyén tir cacbon, va axit
stearic va oleic ¢6 18 nguyén tit cacbon. R' ¢6 thé bao gdbm gdc ctia mot hodic
nhiu axit béo c6 trong tu nhién va/hodc ciia mot hodc nhiéu axit béo téng
hop. Tét hon 13, theo mot sd phuong 4n, R vé co ban bao gdm gbc ctia chi
mot loai axit béo. Vi du vé axit cacboxylic ma R ¢6 thé duogc tao ra tir d6
bao gé)m axit caproic, axit caprylic, axit capric, axit lauric, axit myristic, axit
palmitic, axit palmitoleic, axit stearic, axit oleic, axit linoleic, axit arachidic,
axit gadoleic, axit arachidonic, axit eicosapentanoic, axit behinic, axit eruic,
axit lignoxeric docosahexanoic, cac axit béo tu nhién nhu thu duge tu dau
dira, m& dong vat, dau hat co, chat béo m& bo, dau co, dau 6 liu, dau ngo,
dau hat lanh, dau dau phong, dau c4 va dau hat cai; axit béo téng hop dugc
tao thanh mach c6 cung d6 dai hodc duge chon theo phan bd d6 dai mach
cacbon; va hon hgp cta ching. Tét nhat 13, R! bao gém gbc axit lauric, 1a
axit béo bdo hoa c6 12 nguyén tir cacbon, hodc gbc hdn hop cic axit béo co
ngudn goc tir dau dira.

Vi du vé chit hoat dong bé miit isetionat bao gdm nhung khong chi
giG¢i han ¢ nhom gbm natri lauroyl metyl isetionat, amoni cocoyl isetionat,
natri cocoyl isetionat, natri cocoyl metyl isetionat duoc hydro hoda, natri
lauroyl isetionat, natri myristoyl isetionat, natri oleoyl isetionat, natri oleoyl
metyl isetionat, natri palm kerneloyl isetionat, natri stearoyl metyl isetionat,
natri isetionat, dibromopropamidin isetionat c¢é hai chuc néang, hexamidin
isethionat c6 Hai chirc ning, natri metyl isethionat, va hon hop cta ching.

Tét nhit 13, ché pham theo séng ché nay bao gbm natri lauroy! isetionat
va/hodc natri cocoyl isetionat. T4t hon nita d6 13 natri cocoyl isetionat. Theo

8
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mdot sb phwong 4n, chit hoat dong bé mit isetionat c6 thé bao gébm hén hop
ctia nhidu chit ngoai céc chit cé cong thue (I). Chét hoat dong bé mit
isetionat c6 thé con bao gém mot hoac nhiéu trong sb céc chét natri lauroyl
metyl isetionat, natri cocoyl metyl isetionat va natri oleoyl metyl isetionat.

Céc vi du thich hop v& chét hoat dong bé mit isetionat hién c6 trén thi
trudng bao gdm natri lauroyl metyl isetionat c6 tén thuong mai la ISELUX
LQ-CLR cua Innospec, Inc., va Natri cocyl isetionat c6 tén thuong mai la
Pureact SNDT-LO, Pureact 1-78/80, Pureact I- 85EC, Pureact I-85E Flakes
va Pureact I-85C cua Innospec, Inc.

Tét hon 13, ché phérn giat tay dang rén theo sang ché nay c6 bao gdm
chét hoat dong bé mit isetionat véi lugng tir 0,05% dén 5% trong luong, tdt
hon nita 13 tir 0,2% dén 4% trong luong, tinh theo trong luong toan bo ché
phém. Tét hon 14, ché phém giat téy dang rin c6 chira chét hoat dong bé mat
isetionat v61 lugng it nhét 0,08% trong luong, t6t hon 12 it nhat 0,1% trong
luong, vin t5t hon 14 it nhat 0,15% trong luong, tt nhat 1a it nhat 0,2% trong
lugng, nhung thuong khong qua 4% trong lugng, t5t hon van 1a khong qua
3% trong luong, t6t hon nita van 1a khong qua 2% trong lugng, va t6t nhat 1a
khong qua 1% trong luong.

Chét chin khir/triét bot

Theo khia canh thir nhét ctia séng ché nay, boc 19 ché pham bao gbm
chét chin khu/triét bot.

Thuat nglt chét chin khur/triét bot dugc str dung ¢ day nén duoc hiéu
1a bao gdm ca thuat ngft chét chong bot va chét pha bot. Tuong ty, thuat ngir
"chin khir/triét bot" nén dugc hidu 1a bao gdm ca viéc chong bot va pha bot.
Chéng bot 1a ngin chdn toan bd hodc mot phﬁn viéc tao bot. Pha bot 1a lam
giam hodc loai bo lugng bot da ¢ san. Thuat ngit chét chin khu/triét bot

cling c6 nghia 14 chat diéu chinh bot dén mic d6 mong muon.
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Chét chan khu/triét bot c6 thé duoc chon tir nhém bao gém cac chit
silicon, amino silicon, dAn xuét glyxerin, dieste, axit béo, xa phong, polyol
hodc cac t5 hop ctia ching. T6t hon nita 13, chit chin khu/triét bot dugc chon
tlr cac chét silicon, amino silicon, dAn xuét glyxerin, dieste hoac hSn hop cua
chang.

Chét chiin khir/triét bot thich hop dé sir dung trong sang ché nay vé co
ban c¢6 thé bao gdm bét ky cac chét chdng bot nao da biét, bao gom, vi du
chét chdng bot silicon va chét chdng bot 2-alkyl alcanol. Chét chan khir/triét
bot & day duoc hidu 13 bt ky don chét hodc hdn hop cac chit ndo c6 tic dung
nhu lam giam su tao bot hodc giam bot dugc tao ra trong dung dich ché pham
giat tay, cu thé 12 khi ¢6 su khudy tron clia dung dich do.

T6t hon 13, chit chan khiv/triét bot cu thé dé st dung trong sang ché
nay 1a chét chin khu/triét bot silicon, dugc dinh nghia ¢ day la bét ky hop
chét chéng bot nao c6 bao gbm thanh phan silicon. C4c hop chat chéng bot
silicon nhu vay cling thuong chira thanh phan silic dioxit. Thudt ngir
"silicon" nhu duoc st dung & day, va néi chung trong nganh nay, bao gbém
nhiéu loai polyme c¢6 trong lugng phén tir trong déi cao, c6 chira cac don vi
siloxan va nhém hydrocarbyl thudc nhiéu loai khac nhau.

Chét chan khi/triét bot ¢d thé 1a polysiloxan cé cAu tric sau:

i
S|iO
R
X

trong do, R va R’ 14 cac nhom alkyl hodc aryl, giéng hoac khac nhau,
¢6 tir 1 dén 6 nguyén tr cacbon; va x c6 gid tri la mot s6 nguyén, it nhat 12
20.

Tét hon 13, cac polysiloxan 1 polydimetylsiloxan, trong d6 caRvaR
ddu 14 céc nhom metyl. Céc polysiloxan thuong co trong luong phan to tu
500 dén 200,000 va d6 nhét dong hoc tir 50 dén 2x10°mm?/gidy. Tot hon 13,
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cac polysiloxan ¢6 do nhét dong hoc trong khoang tir 5x107 dén 5x10*
mm?/gidy, va tét nhat 1a tir 3x10° dén 3x10*mm?/gidy & diéu kién nhiét do
25°C. Polysiloxan thudong cé chan cudi khdi bing cac nhém trimetylsilyl,
nhung cac nhom chan cudi khdi khac ciling pht hop. Vi du vé cac polysiloxan
thich hop hién c6 sin trén thi trudng 1 cac siloxan polydimetyl, "Chét 16ng
silicon 200", hién c6 san tai Dow Corning, c¢6 do nhét tr 50 dén
5x10*mm?/gidy. Cac vi du khéc vé du silicon bao gom dau silicon 47v 100,
47v 5000 va 47v 12500, hién c6 san tai Rhone Poulenc; Silcolapse 430 va
Silicon EP 6508, hién c¢6 san tai ICI; Rhodosil 454, hién co san tai Rhone
Poulenc; va Silkonol AK 100, hién co6 san tir Wacker.

Tét hon 13, chat chin khu/triét bot c6 thé 1a organopolysiloxan c6 chirc
nang amin. Tét hon nita 14 loai amino silicon organopolysiloxan dugc bién
dbi c6 cong thire chung sau (I1):

XR,Si(OSIAR), (OSIR,),,O8iR,X

trong do:

I 2R3 2, ~ 1
—R'—[NR*—R*—] NR?, hodc dang amin dugc

A 1a gbc amin c6 cong thirc
protonat hoa hodc axyl hoa cua gbc amin A, tot hon 13, duge chon tir nhém
bao gdm -(CH,);NH, va -(CH,);NH(CH2),NH> va hon hop cia ching,

X 1a gbc hydrocacbon c6 hoa tri 1, ¢6 tir 1 dén 18 nguyén tir cacbon
hoic nhom polyoxyalkylen G cé cong thirc —R*—(0—R?),—O—R° ,

R! 13 gbc alkyl ¢6 tir 1 dén 10 nguyén tir cacbon, t6t hon 1a gbe ¢6
cdng thire -CH,CH>CHo-,

R? 13 hydro hodc gbc alkyl c6 tir 1 dén 4 nguyén tir cacbon, tot hon 12
hydro,

R3 13 gde alkyl c6 tir 1 dén 10 nguyén tir cacbon, t5t hon 1a goc co

cong thirc -CH,CHo-,
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R* 1a gbc alkyl c6 tir 1 dén 10 nguyén tir cacbon, t6t hon 1a gde ¢6
cong thure -CH,CH,CHo-,

R 1a gbc alkyl 6 tir 1 dén 4 nguyén tir cacbon, t5t hon 1 gbe ¢6 cong
thitc -CH,CH,-, hosic -CH,CH,(CH3)- hogic hdn hop cua chung,

R® 1 hydro hodc gbc alkyl c6 tir 1 dén 4 nguyén tir cacbon, t6t hon 13
hydro hodc gbc metyl, va t5t hon nita 1 hydro,

n 12 mot s6 nguyén co gi tri tir 1 dén 6, tdt hon la tir 1 dén 3, m c6 gid
tri 1a mot 36 nguyén tu 1 dén 200, t6t nhét 13 tir 1 dén 80, x c6 gia tri 12 0
hodc 1, vay la mot sO nguyén co6 gia tri tr 5 dén 20, tot hon la tir 5 dén 12,
v6i didu kién 13 trung binh X ¢6 tir 30% mol dén 60% mol, tt hon 1a tir 30%
mol dén 50% mol 13 polyoxyalkylen nhom G.

Tt hon 13, organopolysiloxan ¢6 chirc nang amin khac nita, hitu ich
trong sang ché nay 14 loai organopolysiloxan c6 chirc nang amin, c6 it nhét

mot don vi siloxan cé cong thirc chung sau:

R&l; QbSlO-};ﬁajl])
2

........................ (IIa)
va it nhat mot don vi siloxan c6 cong thirc chung sau:
RLSiO4-c
E (I1Ib)

trong do:

R! 1a giéng hozc khac nhau, va la nguyén tir hydro, nguyénté c6 hoa
tri mot, theo tuy chon 12 flo-, clo- hodc brom- dugc thé vao géc hydrocarbyl
¢6 tir 1 dén 18 nguyén tir cacbon, hodc gbc alkoxy c6 tir 1 dén 12 nguyén tir
cacbon, hodc gdc hydroxyl, t5t hon nita 13 gbc hydrocarbyl ¢6 tir 1 dén 18
nguyén tu cacbon, hodc gbc alkoxy c6 tir 1 dén 3 nguyén tir cacbon hodc gbe
hydroxyl,

trong d6 Q 1a nhém amin c6 cong thic  chung

—R?—[NR*—(CH,),,—],NR'R? ho#c cic dang cua né dugc protonat héa
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mdt phan hodc toan bd trén cac nguyén tr nito, -NH,CH,CH,NH(CH,); 1a
vi du duoc uu tién.

trong do

R? 14 gbc hydrocarbyl hoa trj 2, ¢6 tir 1 dén 18 nguyén tir cacbon, t6t
hon nita 1a gbc hydrocarbyl héa tri 2 ¢6 tlr 2 dén 4 nguyén tir cacbon, R? 1a
nguyén tir hydro hodc gbc alkyl co tir 1 dén 10 nguyén tir cacbon, R* 1a
nguyén tir hydro hodc gbc alkyl c6 tir 1 dén 10 nguyén tir cacbon, R 1a
nguyén tir hydro hoéc gbc alkyl co tir 1 dén 10 nguyén tit cacbon, a c6 gia tri
12 0, 1 hodic 2, tdt hon 12 0 hodc 1, b ¢6 gid tri 14 1, 2 hodic 3, tot hon 1a 1, ¢
co giatrila 0, 1,2 hodc 3, tot hon 1a 2 hofic 3, m c6 gid trila 2, 3 hodc 4, tdt
hon 14 2 hodc 3, va x ¢6 gi tri 12 0, 1 hogc 2, tdt hon 13 0 hodc 1, va tong a+b
nhé hon hoiic.bing 3. Géc hydrocarbyl duge d& cap 6 thé 1a gbe bdo hoa
hoac khong bio hoa, c6 mach théng, phén nhanh hodc mach vong.

Tét hon 13, chét chan khir/triét bot 12 cac organopolysiloxan c6 chirc
ning amin c6 coéng thirc chung sau:

Qi SIO(RLS810), (QR'SIO), SR Qe (V)

trong do:

R 1 giéng hogc khac nhau, va la gbc hydrocarbyl hoa tri mot c6 tir 1
dén 18 nguyén ti cacbon, R' va Q c6 cung y nghia gidng nhau do ¢6 cAu tao
voi cong thite chung ITI(a,b), k c6 gia tri 1a 0 hodc 1, m c6 gid tri 1a 0 hodc
mot sb nguyén tur 1 dén 1000, n c6 gia tri 1a 0 hodc mot s6 nguyén tur 1 dén
50 v&i diéu kién 1a polysiloxan hiru co c6 chira it nhit mot gbe Q trén mdi
phan tir. C4c vi du thich hop cta cong thire (IV) 1a cac polydimetylsiloxan
c6 chirc ndng amin dugc két thic mach bang cac don vi trimetylsiloxan, hodc
céc polydimetylsiloxan c¢6 chirc ning amin dugc két thic mach bang cac don
vi hydroxyldimetylsiloxan va cdc don vi alkoxyldimetylsiloxan co tur 1 dén

3 nguyén tir cacbon.
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T4t hon 13, c4c silicon bao gdm organopolysilioxan ¢6 chirc ndng amin
va chét liéu chat mang dugc chon tir nhom natri cacbonat, natri sulfat, nhém
silicat, kali cacbonat, kali sulfat, natri hydrocacbonat, kali hydrocacbonat va
zeolit, va hon hgp cua ching.

Tét hon 13, amino silicon organopolysiloxan dugc bién ddi khac cling
hitu ich trong sang ché nay 13 loai c6 cong thirc (V):

YR!3 SIO(RR?SIO)(YR'SIO),(Me,Si0),SiR 3 1Y

trong do:

\ J4 . r A 4 p— 3.-»_.-}? 4“.“.»“. 1 vy J e nipé
¥ 12 nhém amin ¢6 cong thitc chung, —X N —{CH)—NER

hoac
dang amin bi protonat hoa hay axyl héa cua nhém amin Y,

R! 12 gidng hay khéc nhau, va la gbc alkyl hoa tri mot c6 tir 1 dén 6
nguyén tir cacbon, hodc gbc alkoxy c6 tur 1 dén 6 nguyén tir cacbon, hoac
gbc hydroxyl, R 12 gbc alkyl héa tri mot, co tir 1 dén 6 nguyén tir cacbon, R?
1a gbe alkyl héa tri mét, co tir 2 dén 6 nguyén tir cacbon, R’ 1a gbc alkylen
¢6 tir 1 dén 10 nguyén tir cacbon, R* 1a gbc hydro hodc gbe alkyl co tir 1 dén
4 nguyén tir cacbon, R® va R® dai dién doc 1ap cho hydro hodc géc alkyl ¢
tir 1 dén 4 nguyén tir cacbon. j c6 gid tri 1a mot s6 nguyén tur 0 dén 3,k co
gia tri 1a mot s6 nguyén tur 0 dén 3, z c6 gia tri 1a mot s6 nguyén tur 1 dén
500, n c6 gia tri la mot sd nguyén tir 1 dén 70, m co gia tri 1a mot sd nguyén
tir 1 dén 10, v c6 gia tri 12 mot s6 nguyén tlr 0 dén 15, x c6 gid tri 1a m(f)f s6
nguyén tu 0 dén 1.

Tt hon 13, hop chét silicon bao gdm amino silicon dugc m6 ta & trén
va chit mang c6 kha nang hoa tan trong nudc. Tét hon 13, chit mang c6 kha
ning hoa tan trong nudce c¢6 do hoa tan trong nudc tir 50g/1 dén 500g/1, & didu
kién nhiét 6 25°C. T4t hon nita 13, chit mang duoc chon tir nhém bao gém
natri cacbonat, natri sulfat, kali cacbonat, kali sulfat, natri bicacbonat, kali

bicacbonat, tinh bot c6 kha ning hoa tan trong nudce hodc hdn hop ctia chung.
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Tét hon 13, chét chin khi/triét bot ¢d thé 13 hop chét este c6 hai chirc
nang. Tét hon 13, chét chin khir/triét bot nhu duge boc 16 trong sang ché nay
13 dAn xuAt cta axit polycacboxylic xyclohexan c6 cong thirc (VI):

(R
)
X
(COORMW ... (VD

trong d6

R! ¢6 thé giéng hodc khic nhau. Ching dugc chon tir loai ¢6 mach
thang hodc mach nhanh cia alkyl co tur 1 dén 10 nguyén tir cacbon, hodc
xycloalkyl co tur 3 dén 8 nguyén tir cacbon; m c6 gia tri 1a 0, 1, 2 hodc 3; n
¢ gid tri 1a 2, 3 hodc 4, va R 1a hydro hoic alkyl mach thrfmg hoac mach
nhanh, c¢6 tir 1 dén 30 nguyén tir cacbon, trong do it nhét mot gbe R 12 alkyl
¢6 tir 1 dén 30 nguyén tlr cacbon.

Tét hon 13, R! 12 nhoém alkyl duge chon tir metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, n-octyl
va 2-etylhexyl. Tét hon 13, R 13 gbc alkyl bao gdm céc gbc da duge dé cap
trong R! va n-nonyl, isononyl, n-dexyl, isodexyl, n-undexyl, isoundexyl, n-
dodexyl, isododexyl, n-tridexyl, isotridexyl, stearyl, n-eicosyl, trong do it
nhit mdt géc R 13 n-nonyl, isononyl, n-dexyl, isodexyl, n-undexyl,
isoundexyl, n-dodexyl, isododexyl, n-tridexyl, isotridexyl, stearyl, n-eicosyl.
T6t hon 13, R 12 isononyl.

Céc dan xuit cta axit polycacboxylic xyclohexan co thé duogc chon tir
cac este cO mot, hai, ba va bdn chirc ning, va cac anhydrit cla axit
polycacboxylic xyclohexan. Tét hon 13, tit ca cac nhom axit cacboxylic déu
duoc este hoa. Tét hon 13, ddn xudt cua axit polycacboxylic xyclohexan dugc
chon tir nhém bao gdm este c6 mot va hai chirc nang alkyl c6 vong duoc
hydrogenat héa cua axit phtalic, axit isophtalic va axit terephtalic, este co
mat, hai va ba chic ning alkyl, c6 vong duge hydrogenta hoa cta axit

15

15/51



49591

trimelitic, axit trimesic va axit hemimelitic, hodc este c6 mot, hai, ba va bdn
chire nang alkyl ctia axit pyrromelitic, trong d6 cdc nhém alkyl co thé 13 loai
mach thing hodc mach nhanh va trong mdi trudong hop co tir 1 dén 30, t6t
hon 14 c6 tir 2.dén 10, dic biét t6t hon 1a c6 tir 3 dén 18 nguyén tir cacbon,
va hon hop cua hai hodc nhidu hon céc chét trong s6 ching.

Tét hon 13, néu dan xudt axit polycacboxylic xyclohexan 1 alkyl este
clia axit xyclohexan-1,4-dicarboxylic, alkyl este cua axit xyclohexan-1,2-
dicarboxylic, este hdn hgp ctia axit xyclohexan-1,2-dicarboxylic vai rugu cod
tir 1 dén 13 nguyén tir cacbon, hon hop este cla axit xyclohexan-1,3-
dicacboxylic véi rugu co tu 1 dén 13 nguyén tir cacbon, hdn hop este cla
axit xyclohexan-1,4-dicacboxylic vi rugu c6 tir 1 dén 13 nguyén tfr cacbon,
alkyl este ctia axit xyclohexan-1,3-dicacboxylic.

Tét hon nira 13, dAn xuét clia axit polycacboxylic xyclohexan 1a alkyl
este cla axit xyclohexan-1,2-dicacboxylic nhu dugce ra trong cong thirc dudi
day, trong d6 R® va R* dugc chon doc 1p v6i nhau tir cac gbc alkyl mach
nhanh va mach khong phén nhanh, cé tir 7 dén 12 nguyén i cacbon., Tét hon
1a, alkyl c6 tu 7 dén 12 nguyén t cacbon, duoc choh tir n-heptyl, 1-
metylhexyl,2-metylhexyl, 1-etylpentyl, 2-etylpentyl, 1-propylbutyl, 1-etyl-
2-metylpropyl, n-octyl, isooctyl, 2-etylhexyl, n-nonyl, isononyl, 2-
propylhexyl, n-dexyl, isodexyl, 2-propylheptyl, n-undexyl, isoundexyl, n-
dodecyl, isododexyl va cac loai tuong tu. Dac biét tot hon 13, alkyl 6 tir 7
dén 12 nguyén tu cacbon, la thudc cac loai n-octyl, n-nonyl, isononyl, 2-
etylhexyl, isodexyl, 2-propylheptyl, n-undexyl hoac isoundexyl. Tét hon 13,

cac gbe R3 va R* déu thudc loai 2-etylhexyl, isononyl hodc 2- propylheptyl.
0
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Tt hon la, alkyl este cua axit xiclohexan-1,2-dicarboxylic dugc chon
tir nhém bao gém di(isobutyl) este cua axit xyclohexan-1,2-dicarboxylic,
di(2-etylhexyl) este cua axit xyclohexan-1,2-dicarboxylic, di(isononyl) este
cla axit xyclohexan-1,2-dicarboxylic. T6t hon 13, cac nhém este 14 cdc nhom
alkyl mach thing hodc mach nhéanh c6 tir 6 dén 13 nguyén ti cacbon. Tét
nhit, d6 1a di(isononyl) este cta axit xyclohexan-1,2-dicarboxylic.
Diisononylxyclohexan-1,2-dicacboxylat hi¢n ¢6 san trén thi truong dudi tén
Hexamoll® DINCH (BASF AG). Tét hon 13, cic dan xuét cia axit
xyclohexan polycacboxylic dugc didu ché theo quy trinh dugc bdc 19 trong
WO 99/32427.

Tét hon 13, chit chin khi/triét bot c6 thé 1a chét din xuét glyxerin.
Dan xuét glyxerin c6 cong thirc chung (VII) nhu duge dé cap dudi day.

R'OCH,CH(OH)CH-0OR? (VID)

trong d6 R 12 hydro hodc alkyl este bdo hoa hodc khdng béo hoa, co
tir 12 dén dén 18 nguyén tir cacbon, va R? 14 alkyl este bdo hoa hodc khong
bdo hoa, c6 tir 12 dén 18 nguyén ti cacbon.

Tt hon 13, dan xuét glyxerin 13 glyxerin monooleat, glyxerin dioleat,
glyxerin monostearat, glyxerin distearat va hdn hop ctia ching, t6t hon 13,
dAn xuit glyxerin 14 glyxerin monostearat, glyxerin monooleat hodc hon hop
ctia chung. Tét nhét 13, dan xuét glyxerin 1a glyxerin monooleat.

Theo phuong an dugc uu tién, chit chan khu/triét bot 1a dan xuét
glyxerin, dugc st dung két hop vé6i metyl xenluloza. T4t hon 13, glyxerin
monooleat dugc su dung két hop voi metyl xenluloza. Ty 1¢ gitta chét dan
xuét glyxerin so véi metyl xenluloza it nhét 12 0,6, t5t hon 14 it nhat 14 0,75,
t5t hon ntra 1a 1. Ty 1€ gifta chét dAn xuét glyxerin so véi metyl xenluloza
nhidu nhét 13 1, t5t hon nhidu nhét 1a 2, tét hon nita nhiéu nhat 13 5, va thdm

chi tét hon nita nhidu nhat 13 7.
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Ngoai chit chian khiv/triét bot néu trén, chit chin khu/triét bot khac
nhu silic dioxit dang hat dugc lam min cling ¢ thé duoc st dung trong ché
phim theo sang ché nay. Bit ky loai silic dioxit nao cling c6 thé duoc sir
dung dé aiéu ché silic dioxit ky nudc. Tot hon 13, cac vi du la silic dioxit léng
dong v4 silic dioxit nhiét ma ching ¢6 thé dugc chuyén ddi thanh dang ky
nudc b::ing cach xi ly, vi du voi cloruaalkylsilan, dic biét la
dimetyldicloruasilan, hoéc bé”lng cach xu ly, vi dy, véi rugu, dac biét 1a
octanol. Céac chét thich hop khéc cling c6 thé duoc st dung dé diéu ché silic
dioxit ky nude. T8t hon 13, silic dioxit ky nuée nén ¢6 dién tich bé mit
>50m?/g va ¢6 kich thudc hat <10pm, tot hon nita 1a <3pm.

Vi du vé silic dioxit ky nudc hién c6 trén thi trudng bao gbm Sipernat
(Nhan hiéu) D10 va D17, hién c6 tai Degussa, Wacker HDK P 100/M, hién
c6 tai Wacker Chemicals va Cabosil (Nhan hi¢u) N70 TS hién c6 tai Cabot
Corp.

Céc vi du thich hop khac vé chit chin khir/triét bot bao gom axit béo
monocacboxylic va mudi cé thé hoa tan trong do, este cua axit béo (vi du,
triglyxerit cua axit béo), va este axit béo cua ruou hoa tri mot.

Chét chan khir/triét bot duoc uru tién khac nita bao gdm t6 hop clia céc
hop chit chdng bot silicon va chét liéu chét mang hitu co. Chét mang hitu co
¢6 thé 13 axit béo, rugu hodc hdn hop cta ching. TSt hon 13, axit béo c6 thé
c6 mach cacbon c6 tur 12 dén 20 nguyén ttt cacbon va diém néng chay trong
khoang tir 45°C dén 85°C. Tét hon 14, chét li¢u chat mang hitu co co thé 1a
ruou ¢6 mach cacbon co tur 12 dén 20 nguyén tir cacbon véi diém néng chay
tir 45°C dén 80°C. Chét mang hitu co ¢6 thé bao gdm este don churc cua
glyxerin va axit béo c6 mach cacbon ¢o tir 12 dén 20 nguyén tir cacbon va
6 diém nong chay trong khoang 50°C dén 85°C.

Vi du vé chét hiru co theo sang ché 14 axit béo khong c6 kha nang tan
trong nudc, rugu béo va hdn hop ciia chiing hodc este don chirc cua glyxerin
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vamét sb axit béo. Cac vi du bao gém axit stearic, axit palmitic, axit myristic,
axit arichidic, rugu stearyl, rugu palmityl, rugu lauryl, este don chuc cua
glyxerin va axit béo aliphatic c6 mach cacbon c6 tur 12 dén 20 hguyén tr
cacbon, glyxeryl monolaurat, glyxeryl monomyristat, glyxeryl monopalmitat
va glyxeryl monostearat.

Tét hon 13, chét chin khir/triét bot c6 thé 13 chit chan khu/triét bot xa
phong.

Tét hon 13, xa phong cb gia tri i6t héa dusi 2, tt hon nita 14 ¢6 gi tri
it hoa dudi 1, tot hon van 1a dudi 0,5, va tot nhat 1 dudi 0,3. Tét hon 13, xa
phong axit béo c6 do bio hoa trén 95%, t6t hon van 1 100%.

Xa phong cung cap dudi dang chit chin khir/triét bot trong séang ché
nay c6 thé & ndng do tir 0,01% dén 15% trong luong, tét hon 1a tir 0,02% dén
10% trong lugng, t5t hon nira 1a tir 0,05% dén 5 % trong luong, va t5t nhét
1a tr 0,5% dén 5% trong lugng cua ché pham.

Tét hon 13, ché pham git tdy dang rén theo sang ché nay bao gOm chat
chian khu/triét bot vai lugng tir 0,05% dén 2,0% trong lugng. Tét hon 13, ché
phim git tAy dang rén bao gdm chat chan khir/triét bot véi luong it nhét
0,05% trong luong, tbt hon 13 it nhét 0,08% trong lugng, tot hon van 1a it
nhét 0,2% trong lugng, va t5t nhat 13 it nhat 0,4% trong luong, nhung thuong
khong qua 1,5% trong luong, tdt hon van 1a khéng qua 1,3%, t6t hon nita
van 1a khong qua 1% va t5t nhat 12 khong qué 0,8% trong luong.

Chét hoat dong bé mit anion

Theo khia canh tht nhét cua sang ché nay, ché phém duoc boc 16 bao
gbém chét hoat dong bé mit anion khong xa phong, khong isetionat.

Chét hoat dong bé mit anion khdng xa phong, khong isetionat duoc
chon tir nhém bao gém chit hoat dong bé mit sulfonat, chét hoat dong bé
mit sulfat, chit hoat dong bé mit alkyl ete sulfat hodc cac t5 hop cua chiing.

ChéAt hoat dong bé mit sulfonat thich hgp bao gdm metyl este sulfonat, alpha
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olefin sulfonat, alkyl benzen sulfonat, ddc biét la alkyl benzen sulfonat. Tét
hon 13, alkyl benzen sulfonat c6 tu 10 dén 15 nguyén tir cacbon (LAS), tbt
hon van 1a alkyl benzen sulfonat c6 tir 10 dén 14 nguyén tir cacbon (LAS),
t6t hon van 1a benzen sulfonat (LAS) c6 it nhét 50% trong luong 1 cua loai
alkyl benzen sulfonat c6 12 nguyén tir cacbon, van t6t hon nita 13 c6 80%
trong lugng 13 loai alkyl benzen sulfonat c6 12 nguyén tu cacbon. Tét hon
14, mach alkyl trong alkyl benzen sulfonat 1a loai mach théng hodc mach
nhénh, t5t hon nita 13 c6 dang mach thang. Tt hon 13, alkyl benzen sulfonat
o dang mudi véi cation duge chon tir cac kim loai kiém, kiém thd hoac
alkanolamin. Tét hon 13, kim loai kiém dugc chon tir natri hodc kali, va tdt
nhat d6 13 natri. Chét hoat dong bé mit gidt tdy anion bao gém alkyl benzen
sulfonat c6 tir 10 dén 15 nguyén tir cacbon (LAS), alkyl etoxy sulfat, mudi
hitu co c6 kha ning tan trong nudc, cac san phim phan tng ctia axit sulfuric,
san phdm phan tmg clia axit béo dugc este héa véi sucxinat, olefin sulfonat
c6 khoang ttr 10 dén 24 nguyén tir cacbon, va beta-alkyloxy alkan sulfonat.
Cac vi du khong gidi han vé chét hoat dong bé mit anion duge sulfat
hoa hiru ich & day bao gém: alkyl sulfat bac nhét, mach nhanh hodc tu do, ¢6
tir 10 dén 20 nguyén tir cacbon (AS); alkyl sulfat bac hai (2,3), c6 tir 10 dén
18 nguyén tir cacbon; céc alkyl alkoxy sulfat (AES) c6 tur 10 dén 18 nguyén
tir cacbon, trong d6 x c6 gia tri trong khoang tur 1 dén 30; alkyl alkoxy
cacboxylat c6 tir 10 dén 18 nguyén tit cacbon, va co tir 1 dén 5 don vi etoxy;
alkyl sulfat phan chia mach nhanh & gilta mach nhu dugc thao luén trong US
6,020,303 va US 6,060,443; alkyl alkoxy sulfat phén chia mach nhanh & gifta
mach nhu da thdo luan trong US 6,008,181 va US 6,020,303; alkylbenzen
sulfonat duge bién déi (MLAS) nhu d4 thao luén trong WO 99/05243, WO
99/05242 va WO 99/05244; metyl este sulfonat (MES); va alpha-olefin
sulfonat (AOS). Cac chét hoat dong bé mat nhu vay bao gbm cac axit alkyl
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benzen sulfonic va mubi cia chiing, cling nhu cac chét liéu alkyl sulfat duge
alkoxylat héa hoic khéng dugc alkoxylat hoa.

Céc chat hoat dong bé mit anion duoc léy lam vi du dién hinh 13 cac
mubi kim loai kiém cua axit alkyl benzen sulfonic ¢6 tir 10 dén 18 nguyén
tir cacbon, tot hon nita 14 cac axit alkyl benzen sulfonic c6 tir 10 dén 18
nguyén tu cacbon. Theo mot khia canh, nhém alkyl la loai mach thellng. Céc
alkyl benzen sulfonat mach thrfmg nhu viy duoc goi 1a "LAS". Cac chét hoat
dong bé mit d6 va viée didu ché ching dugc mo ta vi du trong, vi nhu Bé‘mg
séng ché Hoa Ky sb 2,220,099 va 2,477,383. Dac biét hon, d6 1a natri va kali
alkylbenzen sulfonat mach thang, trong do6 s6 nguyén tir cacbon trung binh
ctia nhom alkyl trong khoang tir 11 dén 14. Natri LAS co tir 11 dén 14 nguyén
tir cacbon, vi du LAS c6 12 nguyén tu cacbon la vi du cu thé v& c4c chét hoat
dong bé mat nhu vay.

Vi du dién hinh khac vé loai chét hoat dong bé mit anion bao gém cac
chét hoat dong bé mat alkyl sulfat dugc etoxylat hoéa, c6 mach théng hoac
mach nhanh. Tbt hon 13, chat hoat dong bé mit alkyl ete sulfat c6 mach théng.
Céc chét liéu nhu vy, con duoc goi 1a alkyl ete sulfat hodc alkyl polyetoxylat
sulfat, 1a nhimng cht tuong tng véi cong thic: R'-0O-(C2H40),-SOsM; trong
d6é R' 1a nhom alkyl c6 tu 8 dén 20 nguyén tir cacbon, n ¢ gia tri trong
khoang tur 1 dén 20, va M 1a cation tao mubi. Theo phuong an cu thé, R' 1a
alkyl c6 tir 10 dén 18 nguyén tir cacbon, n co6 gia tri trong khoang tur 1 dén
15, va M 14 natri, kali, amoni, alkylamoni, hoédc alkanolamon. Theo mét sd
phuong an cu thé hon nita, R' ¢4 tir 12 d&én 16 nguyén tr cacbon, n trong
khoang tir 1 dén 6, va M 1a natri. Céc alkyl ete sulfat thuong s& duoc st dung
& dang hon hop bao gdm céc mach R' c6 d6 dai khac nhau va mure do etoxylat
hoa khac nhau. Thong thudng, cac hdn hop nhu vay chéic chén cling s& c6

chtra mét sb chét liéu alkyl sulfat khong dugc etoxylat hoa, tire 1a chét hoat
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dong bé mit ctia cong thire alkyl sulfat duoc etoxylat héa & trén trong do c6
gia tri n=0.

Céc alkyl sulfat khong duoc etoxylat hoéa cling c6 thé duoc bd sung
mot cach riéng biét vao ché phim theo sang ché nay. Cac viducu thé vé chit
hoat dong bé mit khong dugc alkoxylat hoa, vi du chét hoat dong bé mat
alkyl ete sulfat khong dugc etoxylat héa la nhiing chét duoc tao ra bdi qua
trinh sulfat hoa cac rugu béo cao hon, co tir 8 dén 20 nguyén tir cacbon.

Céc chit hoat dong bé mat gbc alkyl sulfat thong thuong c6 cong thirc
chung 1a: R"OSOyM", trong d6 R" thuong 1a nhém alkyl c6 tur 8 dén 20
nguyén tir cacbon, nhom nay co thé 1a dang mach thang hozc mach nhanh,
va M 14 cation c6 kha ning hoa tan trong nudc. Theo cac phuong én cu thé,
R" 1a nhom alkyl cé tir 10 dén 15 nguyén tir cacbon, va M 1a kim loai kiém,
cu thé hon R" 12 alkyl c6 tir 12 dén 14 nguyén tit cacbon, va M 1a natri. Cu
thé 13, c6 cac vi du khong gidi han vé chat hoat dong bé mit anion hitu ich
dé st dung & day bao gdm: a) alkyl benzen sulfonat c6 tir 11 dén 18 nguyén
tir cacbon (LAS); b) alkyl sulfat bac nhit, mach nhanh va mach nhau nhién,
¢6 tir 10 dén 20 nguyén tir cacbon (AS); ¢) alkyl sulfat bac hai (2,3‘) cotu 10
dén 18 nguyén tir cacbon va c6 cong thirc sau:

DSOy M° O8Oy M°

CHYCHLCINHCTH hode  CHACH ) (CINCHCH;

trong d6, M 14 hydro hodc cation mang lai tinh trung hoa vé dién tich,
va tt ca céc don vi M, cho du duoc lién két véi chit hoat dong bé mit hodc
thanh phan phu, déu c6 thé 1a nguyén tir hydro hodc cation tly thudc vao
dang duoc phan 14p bdi quy trinh san xuét hogc d6 pH tuong doi cuahé théng
ma trong dé hop chit duoc st dung, v6i cac vi du khong gidi han vé cac
cation duoc wu tién bao gdm natri, kali, amoni, va hon hop cua chung, va x
¢6 gid tri 12 mot s nguyén it nhét khoang 7, tt hon 1a it nhat khoang 9, vay
¢6 gid tri 1a mot s& nguyén it nhat khoang 8, tét hon nita 1a it nhat khoang 9;
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d) céc alkyl alkoxy sulfat ¢6 tir 10 dén 18 nguyén tir cacbon (AES), trong d6
t&t hon 13 z ¢6 gia tri trong khoang tir 1 dén 30; e) tét hon 1a cac alkyl alkoxy
cacboxylat c6 tir 10 dén 18 nguyén tr cacbon 1a ¢ chira tir 1 dén 5 don vi
etoxylat; f) céc alkyl sulfat c6 mach phan nhdnh & gilta mach nhu da duoc
thao ludn trong Bang sang ché Hoa K}‘/ s6 6,020,303 va 6,060,443; g) alkyl
alkoxy sulfat c6 mach phan nhanh & gitta mach nhu da thao luan trong Bing
sang ché Hoa Ky s6 6,008,181 va 6,020,303; h) alkylbenzen sulfonat dugc
bién ddi (MLAS) nhu d4 duoc thao ludn trong WO 99/05243, WO 99/05242,
WO 99/05244, WO 99/05082, WO 99/05084, WO 99/05241, WO 99/07656,
WO 00/23549, va WO 00/23548; i) metyl este sulfonat (MES); va j)
alphaolefin sulfonat (AOS).

Chét hoat dong bé mit anion c6 thé tOn tai & dang axit, va dang axit
nay c6 thé duge trung hoa d8 tao thanh chét hoat dong bé mat dahg mudbi.
Céc chit dién hinh dé trung hoa bao gdm chit phan ion kim' loai nhu
hydroxit, vi nhu NaOH hodc KOH. Cac chét khac dé trung hoa chét hoat
dong bé mit anion bao gdbm amoniac, amin hodc alkanolamin. Céc vi du
khong giGi han thich hop bao gdm etanolamin c6 mét, hai va ba chirc néng,
va cac alkanolamin mach thang hodc mach nhéanh khac da dugc biét dén
trong linh vuc nay, vi du, 2-amino-1-propanol, 1-aminopropanol,
isopropanolamin don chirc, hodc 1-amino-3-propanol. Viéc trung hoa amin
c6 thé dugc thuc hién & mirc d§ hoan toan hodc chi mét phﬁn, vi du: mot
phan hdn hop chét hoat dong bé mit anion c6 thé dugc trung hoa bang natri
hoac kali va mot phén hon hop chit hoat dong bé mit anion c¢6 thé dugc
trung hoa bang cac amin hodc alkanolamin.

T6t hon 13, chit hoat dong bé mit anion khong isetionat 1a chit hoat
dong bé mat anion khong xa phong. Thudt nglr “xa phong” dugc su dung &
day theo nghia phd bién ctia né, tire d6 1a mudi amoni kim loai kiém hogc
alkan cua axit cacboxylic don chirc béo, alkan, hodc alken. Céc cation natri,
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kali, magie, etanol amoni don chirc, hai chirc va ba chirc, hoédc cac t6 hop
cua chung, la nhiing chét thich hop nhét cho cac myc dich theo sang ché nay.
Tt hon 13, chét hoat dong bé mit anion khdng isetionat dugc chon tir cac
chét hoat dong bé mit alkyl sulfat, alkyl sulfonat, alkyl ete sulfat, alkyl ete
sulfonat hoac cac to hop cua ching. Tbt hon 14, chit hoat dong bé mit anion
khong isetionat c¢6 chira tir 0% dén 10% trong luong 12 alkyl sulfat, t5t hon
1a tr 0% dén 5% trong luong, t6t nhat d6 12 PAS. Chét hoat dong bé mat
anion khong isetionat cling c6 thé chira MES v6i luong tir 0% dén 10% trong
luong, t5t hon 1a tir 0% dén 5% trong lugng. Chét hoat dong bé mat anion
khong isetionat co thé 1a SLES, t&t hon 1a chiém tir 0% dén 10% trong luong,
t5t hon 14 tir 0% dén 5% trong luong. Tt hon 14, chét hoat dong bé mit anion
khong isetionat bao gbm alkyl benzen sulfonat, t6t hon 14 loai alkyl benzen
sulfonat c6 tir 10 dén 15 nguyén tir cacbon (LAS), van tot hon nita 13 loai
alkyl benzen sulfonat c6 tir 10 dén 13 nguyén tr cacbon (LAS) nhu la chét
hoat dong bé mit anion khong xa phong, khong isetionat chiém wu thé. T6t
hon 13, lugng chét hoat dong bé mit alkyl benzen sulfonat chiém tir 3% dén
50% trong lugng, t6t hon nita 1a tir 3% dén 25% trong lugng. Tt hon 13, chét
hoat dong bé mit anion khong isetionat 1a alkyl benzen sulfonat, duoc su
dung riéng biét hoic két hop véi chat hoat dong bé m3t khac nhu d& dugc dé
cap ¢ trén.

Ché pham giat tay theo sang ché nay bao gdm chat hoat dong bé mit
anion khong isetionat véi luong tir 3% dén 50% trong luong. Tét hon 13, ché
pham gist tdy bao gdm chét hoat dong bé mit anion khong isetionat, khong
xa phong véi lugng it nhét 4% trong lugng, t6t hon van 14 it nhét 5% trong
luong, tot hon van la it nhét 10% trong luong, va t5t nhat 12 it nhat 15% trong
luong, nhung thudng khong qué 45% trong luong, t5t hon van 1a khong qué

40% trong luong, t5t hon nita van 1a khong qua 35% trong lugng, t6t hon
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nita van 13 khong qua 30% trong lugng, va t6t nhét 13 khéng quéa 25% trong
lugng, dua trén trong luong cua ché pham giit tay.

Ché pham git tdy dang ria rén theo sang ché nay c6 ty 1 giita chét
hoat dong bé mit isetionat va chét hoat dong bé mit anion khdng isetionat 1a
tr 1:1 dén 1:200, t6t hon van 1a tir 1:1 dén 1:160, tot hon nira 12 tir 1:1 dén
1:100, t6t hon nita vAn 1a tir 1:5 dén 1:200, t6t hon nita van la tr 1:5 dén
1:160, va tét hon nita 1a tr 1:5 dén 1:100. Trong ché pham giat tiy theo séng
ché nay, tong luong chét hoat dong bé mit khong xa phong, khong isetionat
16n hon luong chat hoat dong bé mit isetionat cé trong ché pham do.

Chét phu gia lam mém nuéc thudc nhém cacbonat

Ché pham git tay theo sang ché nay bao gdbm chét phu gia 1am mém
nuée natri cacbonat. Céc vi du vé chét phu gia lam mém nudc cacbonat bao
gbm cacbonat cua kim loai kidm thd va kim loai kiém nhu duoc boc 10 trong
don xin cAp bing sang ché ctia Puc s6 2,321,001.

Tét hon 13, cac chat phu gia lam mém nudc cacbonat khic nira bao
gdm cac mubi cacbonat ctia kim loai kiém khéc, cacbonat ctia kim loai kiém
thd hodc hon hop ctia chung. Tét hon 13, cacbonat kiém 1 loai cacbonat natri
va/hoac kali, trong d6 cacbonat natri duge ddc biét uu tién.. Tét hon 13, natri
cacbonat chiém it nhét 75% trong luong, t5t hon nita 12 it nhit 85% trong
lrong va tham chi t6t hon nita 12 it nhat 90% trong lugng cua tbng trong
luong chit phu gia lam mém nuéc cacbonat kim loai kiém.

Ché pham giit ty theo sang ché nay bao gdbm chét phu gia lam mém
nude cacbonat kim loai kiém véi lugng tir 0,1% dén 40% trong luong. Tot
hon 13, ché phém gidt thy bao gbm chét phu gia lam mém nudc c6 gbc
cacbonat véi lugng it nhét 0,8% trong luong, t6t hon van 1a it nhét 1% trong
luong, t6t hon van 12 it nhat 2% trong luong, va t5t nhat 13 it nhat 5% trong

luong, nhung thudng khong vugt qua 38% trong lugng, con t6t hon nira 13
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khong qua 35% trong luong, va t5t nhét 13 khéng quéa 30% trong luong tinh
theo trong lugng ché pham 1am sach.
Phu gia 1am mém nuéc khong thudc nhém cacbonat

Ngoai phu gia lam mém nude cacbonat, ché pham giit tay theo sang

26/51

ché nay c6 thé bao gom c4c chat phu gia v6 co dé lam mém nude khac khong

thudc nhoém cacbonat. Tot hon 14, cac phu gia lam mém nudce loai nay c6 thé

duoc chon tir nhém bao gom silicat, silic dioxit, zeolit phosphat hodc hén
hop ctia chiing. Van con céc chét phu gia hiru co 1am mém nude khong thudce
loai cacbonat khac nfta bao gdbm nhung khong giéi han ¢ sucxinat,
cacboxylat, malonat, polycacboxylat, axit xitric hodc mudi cia ching.

Céc silicat thich hgp bao gOm natri silicat c6 thé hoa tan trong nudc
v6i ty 18 Si02:Na,0 trong khoang tir 1,0 dén 2,8, t6t hon nita 13 tir 1,6 dén
2.4 va tdt nhét 13 2,0. Céc silicat ¢6 thé & dang mudi khan hodc mudi ngim
nudce. Natri silicat ¢6 ty 1€ Si0,:Na,O bﬁng 2,0 12 loai silicat dugc wu tién
nhét.

Tét hon 14, silicat tham gia trong ché pham giat tay theo sang ché nay
* véi lwong tir 5% dén 50% trong lugng, tt hon nita 1a tir 10% dén 40% tinh
theo trong luong.

Ché pham nay cling khong chira phosphat, nghia la ché pham khong
bao gdm chét phy gia 1am mém nudc phosphat dugc cho thém vao cé chu y
nhu STPP. T4t hon 13, ché pham git tdy nay bao gbm tir 0% dén 8% trong
lugng l1a zeolit, t6t hon van 12 ché pham khong c6 zeolit dugc cho thém vao
mot cach cé chuy.

Hinh thai cia ché pham

Ché phim theo séng ché nay 1a & dang rén. Ché phim theo séng ché
nay co thé dugc san xuét thong qua nhiéu phuong phép thong thuong da
duoc biét dén trong linh vyc ndy, va nhimg phuong phép dé bao gbébm nhung
khong chi giéi han & viéc trdn céac thanh phén, bao gdém viéc tron kho, nén
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chit nhu két tu, ép dun, tao vién nén, hodc séy phun cac dang hgp chét khéc
nhau c6 trong thanh phan chét giat tiy, hodc két hop cac k¥ thuat nay voéi
nhau, theo do, c4c thanh phan & day cling c6 thé duoc san xuit bang cach
nén, vi du nhu ép dun va két tu, hodc sdy phun. Ché phdm giit tiy c6 thé
duoc san xudt bang bit ky quy trinh théng thudng nao, t6t hon d6 13 cong
nghé tao bun sét va sdy phun.

Céc ché phdm & day co thé c6 nhidu dang rin khac nhau vé mit vat 1y,
bao gdm céc dang nhu bdt, hat nhd, hat to, dai cudn, soi, bdt nhdo, vién nén,
vay, bdt nhdo va thanh, va t5t hon 1a ché phdm nay & dang bot, hat hodc vién
nén, t6t hon van 1a ché pham & dang bot. Ché pham c6 thé & dang dugc dinh
liéu don vi, ché phém phan phéi tur tu, chét giat téy & bén trén hodc bén trong
chit nén xép hoac tAm khong dét, va cac dang thich hgp khac ma né cé thé
1a rd rang dbi v6i nhitg ngudi c6 hiéu biét binh thuong trong linh vuc k¥
thuat nay theo huéng dan & day. Tét hon 13, ché pham theo séng ché nay c6
thé & dang duoc chon tir dang bot, dang dinh liéu don vi hodic dang tai, dang
vién nén, gel, bot nhio, thanh hodc vay. Tt hon 14, ché phém nay danh cho
viée gidt rira bang tay. Tét hon 13, ché pham theo séng ché nay 1a loai ché
phim gizt tiy dang ran. Tt hon nita 13, ché phidm nay & dang bot phun kho.
Tt hon 13, cae ché phdm c6 ti trong 16n hon 350 gam/lit, t6t hon nita 13 trén
450 gam/lit, va tham chi tot hon nita 13 trén 570 gam/lit.

Ché pham theo séng ché nay c6 d6 pH trong khoang tir 8 dén 13, tot
hon 14 tir 8,5 dén 11,5, va t6t nhét 1a tir 8,5 dén 11, khi dugc do & muc pha
lodng 1% trong lugng trong nudc khir ion & diéu kién nhiét do 25°C. Chét
phu gia lam mém nude natri cacbonat dem dén do pH mong mubn cho ché
pham. Ngoai chét phu gia lam mém nudc natri cacbonat can thiét, _ché phim
theo sang ché nay t5t hon 12 con bao gém thém cac chét kiém dugc chon tir
cac chét bicacbonat va nira bicacbonat. TSt hon 13, ché pham c6 thé bao gém
chéat dém.
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Thanh phan tiy chon

Tét hon 13, ché pham gist tiy theo sdng ché nay co thé bao gdm mot
hodc nhiéu thanh phan tiy chon, dugc chon tir nhém bao gbm céc thanh phan
dé 1am sach va dé cham séc. Cac thanh phan tity chon ndy bao g6m mot hoic
nhiéu chét phu gia lam sach bd sung dugc chon tir polyme, enzym, chét 6n
dinh enzym, chit 1am tuoi sang, chét tao sic do, chét téy tréng, chét tao
chelat, chét gilt Am, chét thom, chit d6n hosc chét mang, hé théng kiém, chét
dém hodc cac tb hop cua ching.

Polyme

Tét hon 13, ché pham theo sing ché nay c6 thé bao gbm cac polyme
dé mang lai loi ich lam sach hodc chdm soc.

Polyme lam sach bao gdm nhung khdng chi gidi han & cac loai polyme
giai phong vét ban, polyme cacboxylat, polyme chéng tai lang dong, polyme
xenluloza, polyme xa dudng, polyme e ché chuyén mau, polyme 1am sach
dAu m& ludng tinh duge alkoxylat hoa, polyme lam sach vét ban dang sét,
polyme tao huyén pht cho chét ban hodc hon hop cta ching.

Polyme cacboxylat thich hop bao gbm céc polyme nhu copolyme
maleat/acrylat c6 mach ngau nhién hoic homopolyme polyacrylat. Polyme
cacboxylat thich hgp bao gb6m homopolyme polyacrylat c6 khéi luong phan
tu to 4,000 Da dén 9,000 Da; cac copolyme maleat/acrylat c6 mach ngﬁu
nhién, cé trong lugng phén tr tir 30,000 Da dén 100,000 Da, hoic tir 50,000
Da dén 100,000 Da, hodc tir 60,000 Da dén 80,000 Da.

Cling phu hop la céc axit cacboxylic loai homopolyme hodc
copolyme, nhu axit polyacrylic, axit polymetacrylic, axit polymaleic, va cac
copolyme cua axit acrylic hogc axit metacrylic voi axit maleic va cua axit
maleic v6i vinyl metyl ete, c4c axit polyme nay tham gia trong ché pham &
dang axit tu do hodc tdt hon 13 & dang mudi natri. Cac dai dién wu tién cta
nhoém nay la natri polyacrylat va mudi natri ctia copolyme gitta axit acrylic

28

28/51



49591

va axit maleic, ¢ ty 1& trong lugng gifta axit acrylic: axit maleic la tir 10:1
dén 1:1, tdt hon 13 tir 7:1 dén 2:1. Cac chét nay thudng cé trong lugng phén
tr tir 3,000 Da dén 150,000 Da, tét hon 1a tir 5,000 Da dén 100,000 Da.

Polyme giai phong vét ban duoc thiét ké dé 1am bién ddi bé mat vai,
tao didu kién d& dang loai bo vét ban. Thong thuong, cac polyme giai phong
vét ban 12 loai ¢6 gbc hogc 12 dan xuét ctia copolyme polyetylen glycol/vinyl
axetat hodc polyeste polyetylen glycol terephtalat, va cac t6 hop cia chung.
T6t hon 13, polyme giai phong vét bAn bao gdm céc polyme cua axit
dicacboxylic thom va alkylen glycol (bao gdm céc polyme. c6 chua
polyalkylen glycol), nhu dugc mo ta trong WO2009/153184, EP2692842 va
WO02014/019903. Céc loai polyme giai phong vét ban phu hop dugc Clariant
thuong mai hoa bang tén polyme 1a TexCare®, vi du: TexCare® SRN240,
TexCare® SRN100, TexCare® SRN170, TexCare® SRN300, TexCare®
SRN325, TexCare® SRA100 va TexCare® SRA300. Céc loai polyme giai
phéng vét ban phu hop khac dugc Rhodia thuong mai hoa dudi tén loai
polyme 13 Repel-o-Tex®, vi du: Repel-o-Tex® SF2, Repel-o-Tex® SRP6 va
Repel-o-Tex® Crystal. T6t hon 13, polyme duge chon tir nhém bao gbém
poljme giai phong vét ban polyeste, polyme PET/POET dugc sulfonat hoa
gbm ca loai c6 dAu chin va khong c¢6 dau chin, va polyme PET/POET khong
duoc sulfonat hoa gém ca loai ¢c6 dau chin va khéng c6 dau chin, hodc céac
td hop cia ching.

T4t hon 13, cac polyme giai phong vét ban nay trong hat phu trg 1a véi
lugng tir 3% dén 15% trong lugng, it nhét 13 5% trong luong, t6t hon van 1a
it nhat 6% trong lugng, tot hon van 1 it nhat 6,5% trong luong, va t6t nhat
1a it nhit 7% trong luong, nhung thuong khong qui 14% trong luong, t6t
hon van 1a khong qua 13% trong luong, va t5t nhat 12 khong qua 12% trong

lugng.
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Polyme chéng tai ling dong dugc thiét ké @é lam lo ling hodc phan
tan chit ban. Thong thudng, cdc polyme chéng tai ling dong 14 loai polyme
polyetylen glycol, polyme polycacboxylat, polyme polyetylenimin hogc hon
hop ctia ching. Céac polyme nhu vay hién co san tr BASF duéi tén thuong
mai Sokalan®CP5 (dang trung hoa) va Sokalan®CP45 (dang axit). Cac
polyme chéng tai ling dong thich hop la cac chét liéu polyetylen imin hodc
polycacboxylat dugc etoxylat héa va hodc propoxylat héa, vi du,
homopolyme hoéc copolyme gdc axit acrylic hién c6 san duéi nhdn hiéu
ACUSOL tai Dow Chemical, Alcosperse tai Akzonobel hodc Sokolan tai
BASF.

Céc polyme cham séc thich hop bao gdm cac polyme xenluloza dugc
bién ddi cation hodc bién dbi ky nuéc. Cac polyme xenluloza bién dbi nhu
vy ¢6 thd mang lai loi ich chéng mai mon va loi fch gift thudc nhudm cho
vai trong chu trinh giit. Cac polyme xenluloza thich hop bao gdm xenluloza
hydroxyetyl dugc bién ddi cation. Cac polyme cham soc thich hgp khac bao
gdm céc polyme giit thudc nhudm, vi du nhu oligom ngung tu dugc tao ra
boi su ngung tu ctia imidazol va epichlorhydrin, tot hon 14 theo ty 18 1:4:1.
Polyme gilr thudc nhudém phi hop hién ¢6 trén thi truong la Polyquart® FDI
(Cognis). T4t hon 13, hat phu trg bao gbm polyme chim séc v6i lugng tir
0,01% dén 10%, t6t hon 1a tir 0,05% dén 0,5% tinh theo trong luong.

Vi du vé polyme c6 1ap thich hop la DEQUESTTM, polyme co lap
loai phosphonat hiru co duoc ban tai Monsanto va alkanehydroxy
phosphonat.

Tét hon 13, ché pham 1am sach vé co ban khong chira cac polyme c6
lap gdc phosphat. V& co ban khong chta theo nghia ¢ day 1a khong co
polyme c6 1ap gbc phosphat nao dugc cho thém vao mot cach c¢6 chuy.

Enzym
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Tét hon 13, ché phém theo sang ché nay bao g(‘A)m mot hoac nhiéu
enzym. Cac vi du dugc vu tién vé enzym bao gdm nhiing loai mang lai hiéu
nang lam sach va/hodc céc lgi ich chdm s6c cho vai. ‘

Vi du vé cac enzym thich hop bao gdm, nhung khong chi gi¢i han &,
hemixenluloza, peroxidaza, proteaza, xenlulaza, xylanaza, lipaza,
xyloglucanaza, phospholipaza, este, cutinaza, pectinaza, mananaza, pectat
lyaza, keratinaza, reductaza, oxiaza, phenoloxidaza, lipoxygenaza, ligninaza,
pululanaza, tanaza, pentosanaza, malanaza, G-glucanaza, arabinosidaza,
hyaluronidaza, chondroitinaza, laccaza, va amylaza, hodc hon hop cua
chung. Su két hop didn hinh c6 thé 13 hoén hop enzym bao gbm, vi du,
proteaza va lipaza két hop voéi mdt hodc nhiéu amylaza, mananaza va
xenluloza. Khi ¢6 mit trong ché pham gist tdy, cac enzym protein bd sung
néu trén cé thé c6 mit voi luong khoang tir 0,00001% dén 2% trong luong,
khoang tur 0,0001% dén 1% trong luong, hodc khoang tir 0,001% dén 0,5%
trong luong, tinh theo trong luong cua ché pham.

Theo khia canh khac cua sang ché nay, t6t hon 13 cdc enzyme s& bao
gdm proteaza. Proteaza thich hgp bao gdm metallicoproteaza va serin
proteaza, bao gOm proteaza serin cla Vi khun trung tinh hoic kiém, chang
han nhu subtilisin (EC 3.4.21.62). Proteaza thich hgp bao gdém nhing loai
proteaza ma nhitng nguoi ¢ hiéu biét thong thuong trong linh vuc nay da
biét, va tot hon 14 ¢6 nguén géc tir dong vat, thuc vat hoac vi sinh véat.Theo
khia canh khéc, proteaza thich hop nhu viy c6 thé c6 nguon gbc tir vi sinh
vat. Céc proteaza thich hop bao gbm cac thé dot bién do bién doi vé mit hoa
hoc hoic bién d6i gen clia cac proteaza phil hgp néi trén. Theo mot khia canh
khéc, proteaza thich hgp c6 thé 1a proteaza serin, nhu proteaza vi khuén kiém
hodc/va proteaza loai trypsin.

Céc enzym proteaza thich hop hién co6 s&n trén thi truong bao gom
nhiing loai dugc thuong mai hoa véi tén Alcalase®, Savinase®, Primase®,
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Durazym®, Polarzyme®, Kannase®, Liquanase®, Liquanasé Ultra®,
Savinase Ultra®, Ovozyme®, Neutrase®, Everlase® va Esperase® cua
Novozymes A/S (Pan Mach), dugc thuong mai héa véi tén Maxatase®,
Maxaca®l, Maxapem®, Properase®, Purafect®, Purafect Prime®, Purafect
Ox®, FN3®, FN4®, 10 Excellase® va Purafect OXP® cua Genencor
International, nhiing san pham dugc thwong mai hda véi tén Opticlean® va
-Optimase ctua Solvay Enzymes.

Alpha-amylaza thich hop bao gdm nhimng loai c6 ngudn gbc vi khuén
hoic nédm. Cac chit dot bién do bién dbi hoa hoic hode bién doi gen (cac
bién thé) 1a duoc bao gbm. Tt hon 13, alpha-amylasza c6 ngudn gbc tir cac
ching vi khuan Bacillus, chrfmg han nhu Bacillus licheniformis, Bacillus
amyloliquefaciens, Bacillus stearothermophilus, Bacillus subtilis hoac cac
chung Bacillus khac, chang han nhu Bacillus sp. NCIB 12289, NCIB 12512,
NCIB 12513, DSM 9375 (USP 7,153,818) DSM 12368, DSMZ s6. 12649,
KSM AP1378 (WO 97/00324), KSM K36 hodc KSM K38 (EP 1.022.334).
T6t hon 13, cac amylaza bao gdm céc bién thé ctia amylaza dugc bdc 19 trong
WO 96/23874, W0O06/002643, WO 09/149130, va WO 00/60060, dugc dua
vao ddy bang cach tham chiéu.

Céc alpha-amylaza thich hgp hién c6 san trén thi truong bao gdm
DURAMYL®, LIQUEZYME®, TERMAMYL®, TERMAMYL
ULTRA®, NATALASE®, SUPRAMYL®, STAINZYME®,
STAINZYME PLUS®, FUNGAMYL® va BAN® (Novozymes A/S,
Bagsvaerd, Dan Mach), 15 KEMZYM® AT 9000 Biozym Biotech Trading
GmbH Wehlistrasse 27b A-1200 Wien Austria, RAPIDASE®,
PURASTAR®, ENZYSIZE®, OPTISIZE HT PLUS®, POWERASE® va
PURASTAR OXAM® (Genencor International Inc., Palo Alto, California)
va KAM® (Kao, 14-10 Nihonbashi Kayabacho, 1-chome, Chuo-ku Tokyo
103-8210,Nhat Ban). Theo khia canh khéc cta sang ché nay, cac amylaza
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thich hop bao gdm NATALASE®, STAINZYME va STAINZYME PLUS®

va hon hgp cua ching.

33/51

Theo khia canh khéc ctia sdng ché ndy, cac enzym nhur vay c6 thé duge

chon tr nhém bao gom: lipaza, ké ca "lipaza chu ky thtr nhét". Theo khia
canh khéc nira, lipaza 1a lipaza dugc rira 14n thir nhat, t6t hon 12 bién thé cla
lipaza kiéu hoang dai tir Thermomyces lanuginosus, c6 chira mt hodc nhiéu
dot bién T231R va N233R. Trinh tu kiéu hoang dai 1a axit amin 269 (axit
amin 23-291) cta ma truy cip Swissprot Swiss-Prot 059952 (c6 ngudn gdc
tir Thermomyces lanuginosus (Humicola lanuginosa)). Tt hon 13, céc lipaza
bao gdm nhimng loai dugc thuong mai hoa véi tén goi Lipex® va Lipolex®.

Theo khia canh khac nita cia sang ché nay, t6t hon 13 cic enzym bao
gdm cac endoglucanaza co ngudn gbc tir vi sinh vt biéu hién hoat tinh endo-
beta-1,4-glucanaza (E.C. 3.2.L4), bao gbm polypeptit ndi sinh cua vi khuén
ddi véi mot chﬁng cua chi Bacillus ¢6 trinh ty it nhéat 12 90 %, 94%, 97% va
tham chi 99% tuong ddng véi trinh ty axit amin c6 SEQ ID NO:2 trong
7.141.403B2) va hdn hop cua chung. Cac endoglucanaza thich hop duogc
thuong mai hoa véi tén goi Celluclean® va Whitezyme® (Novozymes A/S,
Bagsvaerd, Pan Mach).

Céc enzym dugc uu tién khac bao gdm céc lyaza pectat dugc thuong
mai hoa v6i tén goi Pectawash®, Pectaway®, Xpect® va mananaza dugc
thuong mai hdéa véi tén goi Mannaway® (tht ca co tai Novozymes A/S,
Bagsvaerd, Pan Mach) va Purabrite® (Genencor International Inc., Palo
Alto, California).

Hé théng 6n dinh enzym

Céc ché phdm chita enzym dugc mo ta & day co thé tuy y chira céc
chit ctia hé théng 4n dinh enzym véi luong tir 0,001% dén 10% trong luong,
trong mot s6 vi du 1a khoang tir 0,005% dén 8% trong luong, va trong céc vi
du khéc, khoang tir 0,01% dén khoang 6%, tinh theo trong luong cua ché
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phdm. Hé thong 4n dinh enzym c6 thé 1a bit ky hé thong chét 6n dinh nao
tuwong thich vé1i enzym tay rira. Hé théng nhu vay c6 thé von da dugc cung
cép bo1 cac hoat chét c6 cong thirc khic, hogdc duoc thém vao mot cach riéng
biét, vi du, bdi nha sang ché hodc boi nha san xuAt enzym dé sén sang danh
cho viéc 1am chét giat ty. Cac hé théng 6n dinh nhu vay c6 thé, vi duy, bao
gbm ion canxi, axit boric, propylen glycol, axit cacboxylic mach ngén, axit
boronic, chat tdy clorua va hdn hop clia chung, va dugc thiét ké dé giai quyét
cac van dé& dé 1am 6n dinh khéac nhau, tuy thudc vao loai va dang vat ly cua
ché pham lam sach. Trong truong hop ché pham git tdy chtra proteaza, chét
trc ché proteaza co thé dao nguoc, nhu hop chit boron, bao gém borat, axit
4-formyl phenylboronic, axit phenylboronic va cac dan xuét ctia chiing, hogc
céc hop chit nhu canxi format, natri format va 1,2-propan diol ¢6 thé dugc
cho thém vao dé cai thién hon nita sy én dinh.

Chét 1am tuoi sing

Chét 1am tuoi sang hon vé mit quang hoc hodc céc chét 1am tuoi séng
hay lam trdng khic c6 thé duoc két hop vao ché phdm véi lugng tir 0,01%
dén 1,2%, tinh theo trong luong cua ché pham. Céc chét 1am sang trén thi
truong pht hop véi sang ché nay c6 thé dugc phan loai thanh cac phu nhém,
bao gdm nhung khong gi6i han &: cac chét din xuét cua stilben, pyrazolin,
coumarin, benzoxazol, axit cacboxylic, metinexyanin, dibenzotiophen-5,5-
dioxit, azol, 5 va 6 di vong thom, v cac chat vi lugng khéc. Tét hon 13, cac
chit 1am séng hién ¢6 trén thi trudng bao gdm Tinopal AMS-GX cua Ciba
Geigy Corporation, Tinopal UNPA-GX cua Ciba-Geigy Corporation,
Tinopal 5SBM-GX ctia Ciba-Geigy Corporation. Chét 1am sang c6 thé dugc
cho thém vao & dang hat hodc & dang tron san v6i dung moi thich hop, vi du
nhu chit hoat dong bé mat khdng ion, monoetanolamin, propan diol.

Chat tao sac do cho vai
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Ché phim c6 thé bao gdm chat tao sic do cho vai (d6i khi dugc goi la
chét tao bong, 1am xanh hodc 1am trang). Thong thudng, chét tao sic d6 cung
cAp mau xanh lam hogc tim cho vai. Céc chét tao sic d6 c6 thé duogc sir dung
riéng hodc két hop détaorara sic d6 mau cu thé va/hoic dé tao mau cho cac
loai vai khac nhau. Piéu nay c6 thé duoc cung cép, vi du bang cach tron
thudc nhuém mau dé va xanh 14 cay-xanh lam dé tao ra mau xanh lam hodc
tim. C4c chét tao sdc do co thé dugc chon tur bét ky nhém thudc nhuém hoa
hoc nao da biét, bao gdm nhung khong chi gidi han & acridin, antraquinon
(bao gém ca quinon da vong), azin, azo (Vi du: monoazo, disazo, trisazo,
tetrakisazo, polyazo), bao gém 30 azo tién kim loai héa, benzodifuran va
benzodifuranon,  carotenoit, ~coumarin, Xyanin, diazahemiayanin,
diphenylmetan, formazan, hemixyanin, indigoit, metan, naphthalimit,
naphthoquinon, nitro va nitroso, oxazin, phthaloxyanin, pyrazol, stilben,
styryl, triarylmetan, triphenylmetan, xanthen va hon hop ctia chung. Cac chét
tao sic dd cho vai thich hop bao gdm thudc nhudm, chat lién hop thudc
nhudm-khoéang sét va cac chit mau hitu co va vo co.

Chét hoat dong bé mat bd sung

B6 sung vao voi chét hoat dong bé mit isetionat va chét hoat dong bé
mit anion khong isetionat trong ché pham giit tay theo sdng ché nay c6 thé
bao gdm cac chét hoat dong bé mit bd sung dugc chon tir nhung khong chi
gidi han ¢ chét hoat dong bé mit khong ion, chét hoat dong bé mit ludng
tinh, chét hoat ddng bé mat cation, chit hoat dong bé mit ion ludng tinh,
hodc hon hop cta ching.

Chét hoat dong bé mit khong ion

C6 céac vi du khong giéi han v& chét hoat dong bé mit khong ion bao
gom: alkyl etoxylat c6 tir 12 dén 18 nguyén tlr cacbon, chéng han nhu, chét
hoat dong bé mat khong ion NEODOL tir Shell; cac alkyl phenol alkoxylat

c6 tir 6 dén 12 nguyén ti cacbon, trong d6 cac don vi alkoxylat 1a hon hop

35

35/51



49591

cua cac don vi etylenoxy va propylenoxy; rugu c6 tir 12 dén 18 nguyén tix
cacbon, va alkyl phenol ¢ tir 6 dén 12 nguyén tir cacbon dugc ngung tu voi
etylen oxit/propylen oxit khdi alkyl polyamin dugc etoxylat hdéa nhu
PLURONIC tai BASF; ruou phan nhanh & gitta mach, c6 tur 14 dén 22
nguyén tir cacbon, BA, nhu dugc thdo luan trong US 6,150,322; cac alkyl
alkoxylat phﬁﬁ nhanh & gitta mach, c6 tur 14 dén 22 nguyén tir cacbon, BAEx
trong d6 x c6 gia tri trong khoang tur 1 dén 30, nhu duge thao luan trong US
6,153,577, US 6,020,303 va US 6,093,856; alkylpolysacarit nhu da thao luan
trong US 4,565,647 Llenado, ban hanh ngay 26 thing 1 ndm 1986; cu thé 1a
alkylpolyglycosit nhu dugc thao luén trong US 4,483,780 va US 4,483,779;
axit amit chit giit tiy polyhydroxy nhu dugc thao luan trong US 5,332,528;
va chat hoat dong bé mit rugu poly(oxyalkylat hoa) co nép chin ete nhu d
thao luan trong US 6,482,994 va WO 01/42408.

Céc vi du khong gidi han v chét hoat dong bé mat khong ion ban phan
cuc bao gém oxit amin c¢6 kha néng tan trong nude, c6 mot gbc alkyl co
khoang tur 10 dén 18 nguyén tlr cacbon va 2 gbc duge chon tir nhém gdm
gbc alkyl va gbc hydroxyalkyl c6 khoang tir 1 dén 3 nguyén tir cacbon; oxit
phosphin c6 kha ning hoa tan trong nude, c6 mot gbc alkyl c6 khoang tir 10
dén 18 nguyén tir cacbon va 2 gbc duge chon tir nhém bao gbm gbc alkyl va
gbc hydroxyalkyl c6 khoang tir 1 dén 3 nguyén tir cacbon; va cac sulfoxit c6
kha ning hoa tan trong nudc, c6 mot gbc alkyl c6 khoang tir 10 dén 18
nguyén tir cacbon, va mot gbc duogce chon tir nhém bao gbm céc gbc alkyl va
gbc hydroxyalkyl c6 khoang tir 1 dén 3 nguyén tir cacbon. Xem WO
01/32816, US 4,681,704 va US 4,133,779.

Chét hoat dong bé mit cation

Céc vi du khong gi6i han vé chét hoat dong bé mit cation bao gom:
chét hoat dong bé mit amoni bac bdn, c6 thé c6 ti 26 nguyén ti cacbon bao
gém: chét hoat dong bé mat amoni bac bdn duge alkoxylat hda (AQA) nhu
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d4 thao ludn trong US 6,136,769; dimetyl hydroxyetyl amoni bac bbn nhu
d4 thao luan trong 6,004,922; dimetyl hydroxyetyl lauryl amoni clorua; chét
hoat dong bé mit cation polyamin nhu da thao luén trong WO 98/35002, WO
98/35003, WO 98/35004, WO 98/35005 va WO 98/35006; chét hoat dong

bé mit este cation nhu di thao luén trong Béang sang ché Hoa Ky sd

37/51

4,228,042, 4,239,660, 4,260,529 va US 6,022,844; va chét hoat dong bé mit |

amino nhu d3 thao luan trong US 6,221,825 va WO 00/47708, cu thé 1a
amido propyldimetyl amin (APA).

Chét hoat dong bé mit ion ludng tinh |

Céc vi du khong gidi han vé chét hoat dong bé mit ion ludng tinh hoic

chét hoat dong bé mit ludng tinh bao g@)m: amin bic hai va bac ba, dan Xuét

cta amin bac hai va bac ba di vong, hodc dan xuat cia amoni bac bon,

phospho béc bon hodc hop chit sulfonium béc ba. Xem Béng sang ché Hoa
Ky 6 3,929,678 tai cot 19, dong 38 dén cot 22, dong 48, dé biét vi du vé
chit hoat dong bé mit ion ludng tinh; betain, bao gém alkyl dimetyl betain
va cocodimetyl amidopropyl betain, amin oxit ¢6 tur 8 dén 18 nguyén tir
cacbon (viducotu 12 dén 18 nguyén tir cacbon) va sulfo va hydroxy betain,
chéng han nhu N-alkyl-N, N-dimetylamino-Il-propan sulfonat trong d6 nhém
alkyl c6 thé c6 tir 8 dén 18 nguyén tir cacbon va theo cic phuong én nhét
dinh c6 tir 10 dén 14 nguyén tir cacbon. Céc vi du khong gi6i han vé chat
hoat dong bé mit ludng tinh bao gdm: dan xuit béo ctia amin bac hai hodc
bac ba, hodc dan xuat béo ctia amin di vong bac hai va bac ba trong dé géc
béo c6 thé 14 loai mach théng hodc mach nhanh. Mot trong cac nhém thé béo
c6 thé chua it nhit khoang 8 nguyén tit cacbon, vi du khodng tir 8 dén 18
nguyén tr cacbon, va it nhit mdt nhém thé chira nhém anion ¢ thé hoa tan
trong nudc, vi du cacboxy, sulfonat, sulfat. Xem Biang sang ché Hoa Ky sb
3,929,678 & cot 19, dong 18-35, 14 vi du phit hop vé chat hoat dong bé mit
ampholytic.
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Chét don

Theo tiy ¥, ché pham gizt tay dang rin bao gdm cac chét d6n nhur natri
sulfat, natri clorua, canxit, dolomit hodc hdn hop cua chang.

Phuong phap giat tay

Theo khia canh tht hai cia sang ché nay, boc 16 phuong phép giat bé
mit vai dét bang ché phdm gist tay theo khia canh thir nhét clia sang ché nay,
bao gbém cac budc: |

). didu ché dung dich gist tdy dang nudc co lugng bot hiéu qua bang
cach cho ché pham giat tay theo khia canh thir nhét tiép xtic voi chét 16ng;

ii). ngdm bé mit vai dét néi trén vao trong dung dich gidt tay dé trong
mot khoang thoi gian dinh trudc; va,

iii) theo thy ¥, gifi xa bé mit vai dét do.

Tét hon 13, viéc gifi x4 bé mit vai dét duoc thyc hién trong it hon 3
budc gill xa, tot hon 12 it hon 2 budce giti xa, va t6t hon nita 13 trong mdt bude
gill xa.

Theo khia canh thtr hai, phuong phap nay bao gbm buédc didu ché chit
long giat tay chia ché pham giit tdy & dang dung dich. Dung dich giat tay
t6t hon 12 dugc didu ché bang cach hoa ché pham gist tdy vao trong nudc.

Trong bude tiép theo, tot hon 1a bé mét vai dét duge trai qua budc gidt
truge khi sang bude giti xa theo tuy chon ndi trén. Pbi v6i cac muc dich cua
sang ché nay, viéc gidt thy bao gdm, nhung khong chi giéi han & cha xat, lau
chui va khuéy.co hoc.

Tét hon 12, ché phdm dugc sit dung v6i mirc ndng d6 trong dung dich
la khoang tir 200ppm dén 10,000ppm. Tét hon 13, nhiét do nudc trong
khoang tir 5°C dén 100°C.

Céc phuong phép giat thy bing may & ddy thudmng bao gom viée xir 1y
dd giat bi ban béng dung dich giit dang 16ng trong may giat da duoc hoa tan
hodc phan phéi trong d6 mét lugng hitu hiéu ché pham giat tAy theo sang ché
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nay. Luong hiéu qua cua ché pham giit tdy c6 nghia 1a c6 tr 20g dén 300g
san pham dugc hoa tan hodc phén tan trong dung dich gidt co thé tich tir 5
dén 65 lit, 1a dinh lugng san pham théng thuong va luong dung dich giat
thuong duoc st dung trong cac phuong phép gidt may thong thuong.

Céc phuong phap gidt rira bang tay, va két hop giat ria béng tay véi
mdy gidt ban tu dong cling duoc bao gém.

Theo khia canh thir ba cia sang ché nay, bdc 10 viéc st dung chét hoat
dong bé mit isetionat, chét chan khu/triét bot, chit hoat dong bé mit anion
khéng xa phong, khong isetionat dugc chon tir nhom bao gbém chét hoat dong
b& mit alkyl sulfonat, chat hoat dong bé mit alkyl sulfat, chat hoat dong be
mat alkyl sulfat hoac két hop ctia ching, va chét phu gia lam mém nude natri
cacbonat, trong d6 ty 1& gilia chit hoat dong bé mit isetionat voi chét hoat
dong bé mit anion khong isetionat la tir 1:1 dén 1:160 trong ché pham giat
tdy dé tao bot nhanh trong dung dich git tdy trong cong doan giat chinh va
nhanh chéng lam tan bot trong cong doan giti xa.

Bay gio sang ché nay s& duge minh hoa ddy di hon véi sy tro gitp
cuia c4c vi du khong giéi han sau day. S& dugc danh gia cao rang céc stra doi

khac cta sang ché nay véi k§ nang cua nhiing ngudi c6 hiéu biet thong
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thuong trong linh vuc nay co thé thuc hién ma khong trai véi ndi dung va

pham vi cla sang ché nay. T4t ca cic ché phdm dugc lay 1am vi du sau day
duge didu ché bang cic phuong phip pha ché va tao ra ché pham thong
thudng trir khi cac phuong phap cu thé duge chi dinh.

Tét c4 céc don vi phan, ty 1€ phin trim va ty 1& & day déu duoc tinh
theo trong luong trir khi ¢6 quy dinh khac. Mot s4 thanh phén ¢ thé dén tur
c4c nha cung cip dudi dang dung dich pha loang. Cac mirc dua ra phén anh
tilé phﬁn tram trong lugng cua chét liéu hoat tinh, trir khi c¢6 quy dinh khac.
Céc chét pha lodng bi loai trir va céc chit lidu khac dugc bao gom nhu 1a
"chit di kém".
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Vi du thue hién sang ché

Vidul

Céc ché pham giit tay khac nhau d8 so sanh va ché pham git tay theo
sang ché nay da duogc didu ché véi cac thanh phan nhu dugc dua ra trong
bang 1. Cac ché pham giat ty duoc sir dyng nhu sau:

Vi du so sanh (ché phim A): day 1a ché pham giat tdy dang ran bao
gém chét hoat dong bé mit anion (LAS) va chét phy gia lam mém nude natri
cacbonat nhung khong c6 chét hoat dong bé mit isetionat (SCI) va khong
bao gdm chét chan khir/triét bot (dau silicon).

Vi du so sanh (ché phim B): day la ché pham gist tdy dang ran bao
gdm chét hoat dong bé mat anion (LAS), chét phu gia lam mém nudc natri
cacbonat va chit hoat ddng bé mit isetionat (SCI) nhung khong c6 chat chin
Kkhir/triét bot (dau silicon).

Vi du so sanh (ché pham C): day la ché phim giat ty dang ran bao
gdm chét hoat dong bé mit anion (LAS), chét phu gia lam mém nudc natri
cacbonat va chat chian khir/triét bot (dau silicon) nhung khong ¢ chét hoat
dong bé mit isetionat (SCI).

Vi du theo sang ché (vi du 1): day la ché pham giat thy dang ran bao
gbm chat hoat dong bé mit anion (LAS), chét phu gia lam mém nudc natri
cacbonat, chit chin khi/triét bot (déu silicon) va chit hoat dong bé mit
isetionat (SCI).

Phuong phéap do bot: thé tich bot duoc tao ra boi cac ché phém giat
thy dang rén khac nhau nhu mb ta & trén dugc do bing giao thirc I5c xi lanh
tu dong.

Giao thtre lic xi lanh tu dong: trong quy trinh nay, trude tién, mot
lwong bot giat da bit duoc cho vao ce bese ¢6 chira nude dé tao thanh 3gpl
dung dich giit. Nuge c6 do cimg 24° FH (ti 1& Ca:Mgla2:1). Cdc bese duge
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d3t trén may khudy tir trong 20 phut véi tbe do 150 vong/phut d€ hoa tan
hoan toan ché pham git tdy trong nudc va tao thanh dung dich nuée (AL).

A. Trong lan do bot thr nhét, 40ml dung dich nuéc (AL) tao ra & trén
duoc cho vao trong mot 6ng thuy tinh chia vach 250ml ¢6 nit. Xi lanh thity
tinh ndy dugc chia vach cach nhau 2ml va c6 chiéu cao 14 inch tinh tir mit
trong cua day dén vach 250ml. Tiép theo, xi lanh dugc kep vao may ldc xi
lanh tu dong (thiét bi quay), xi lanh dugc kep theo truc quay di qua tAm cta
xi lanh c6 chia do.

a) xi lanh quay voi tdc dd 30 vong/phut. Xi lanh duge cho quay hét 5
vong va dung lai ¢ vi tri thang dimg. Chiéu‘ cao cua bot tir day dugc ghi lai
bang don vi ml va dugc dua ra trong bang 1 bén dudi.

b) sau khi ghi nhan chiéu cao cta bot, xi lanh lai dugc cho quay lai va
hoan thanh thém 5 vong nira rdi dimg lai & vi tri thing dung. Chiéu cao clia
bot sau 10 vong quay duogce do tir day va ghi lai bing ml, chiéu cao bot do
duoc da duoc dua ra trong bang 1 bén dudi.

B. Trong lan do bot thi hai, 4 ml dung dich nuéc (AL) da diéu ché
dugc 14y trong xi lanh thily tinh chia vach 250ml va c6 nut. P6 thém vao d6
36ml nude. Nude c6 dd cimg 24° FH (c6 ti 1€ Ca:Mg 1a 2:1). Tiép theo, xi
lanh duogc kep trong may lic xi lanh tu dong (thiét bi quay) va quay 14n luot
5 vong va 10 vong nhu mo6 ta ¢ trén va chidu cao bot do dugc di dugc ghi
lai va dua ra trong bang 1 bén dudi.

Trong thoi gian nghi gitra ]an thtt nhét va 1an thir hai, chudi 5 1an quay
trong loat thir nghiém nay dugc duy tri nhu trong loat thir nghiém thir nhét.

Phép do bot dugc thuc hién tuong tu cho tAt ca cac ché phém va duoc

dua ra trong cac bang tur 1 dén 3 dudi day.
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Bang 1
Thanh phan Ché pham | Ché phdm | Chéphdm | Sangché 1
Al(% Bl (% Cl1 (%
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trong trong trong (% trong
lugng) lugng) luong) lugng)
®Alkylbenzen 15 15 15 15
sulfonat  mach
thang (LAS)
“Natri cocoyl 0 0.5 0 0,5
isethionat (SCI)
Dau silicon 0 0 0,25 0,25
Phu gia 1am mém 25 25 25 25
nude cacbonat™®
Natri silicat 7,5 7,5 7,5 7,5
Natri sulfat 42,2 41,7 41,95 41,45
Zeolit 0 0 0 0
Enzym 0,3 0,3 0,3 0,3
Canxit 7 7 7 7
Chét am 3 3 3 3
Tilg a:b - 1:30 - 1:30
* phu gia lam mém nuée dwoce dung la natri cacbonat
D cao bot trong loat thir nghiém thir nhét (ml)
Sau 5 vong quay 65 95 60 90
Sau 10 vong quay 140 175 130 170
Do cao bot trong loat thir nghiém thir hai (ml)
Sau 5 vong quay 20 26 6 10
Sau 10 vong quay 30 40 8 15

Nhu thé hién trong dit lidu, trong loat thir nghiém thir nht thé hién
trong cong doan giit chinh ctia quy trinh gidt ma ngudi tiéu dung mong mudn
1a ¢6 bot, ché pham git tay theo sdng ché nay cho thay co nhiéu bot hon so

v6i ché pham A (LAS khong c6 chit chin khir/triét bot) va ché pham C (LAS
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c¢6 chét chin khir/triét bot). Ché pham git tdy theo sang ché nay bao gébm
chit chan khu/triét bot cho thay c6 dic tinh bot tuong ty nhu cla ché phim
B (chét hoat déng bé mit khong c6 chat chan khir/triét bot). Loat thir nghi¢m
thtr 2 thé hién trong cong doan gill xa ctia quy trinh gidt, khi bot can duoc
loai bd, didu dé ching t6 rang ché pham theo sing ché dat dugc kha ning
giam bot nhanh hon so v6i ché pham A hotic ché pham B. Nhu vy, loat cac
thtr nghiém trén cho thdy r rang rang ché pham gist tay theo sang ché nay
thé hién tbt vé tao khéi luong bot trong cong doan gidt ban dau va sau d6 né
cling cung cap cac dic tinh it bot nhu mong mubn trong cong doan gifi x4,
gitip giam thidu lang phi nude sach can thiét dé gifi xa.

Vi du 2: dic tinh bot cua ché pham bot giit dang ran v6i cac mirc ty
1é khac nhau gilta chét hoat dong bé mit isetionat va chét hoat dong bé mit

anion khong isetionat.
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Bang 2
Thanh phan Ché pham | Ché phdm | Ché phim | Ché pham 2
A2 (% B2 (% C2 (% theo sang ché
trong trong trong (% trong
luong) luong) lugng) lugng)
balkylbenzen 18 18 18 18
sulfonat  mach
thang (LAS)
Natri cocoyl 0 0,2 0 0,2
isethionat (SCI)
Dau silicon 0 0 0,25 0,25
Phu gia lam mém 25 25 25 25
nudc cacbonat
Natri silicat 7,5 7,5 7,5 7,5
Zeolit 0 0 0 0
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Enzym 0,3 0,3 0,3 0,3

Canxit 7 7 7 7

Chat am 3 3 3 3

Natri sulfat thém dén | thém dén | thém dén | thém dén 100

100 100 100

Til¢ a:b . - 1:90 - 1:90
Chidu cao bot trong loat thi nghiém tht nhat (ml)

Sau 5 vong quay 68 75 54 70

Sau 10 vong quay 145 152 130 148
Chiéu cao bot trong loat thi nghiém thtr hai (ml)

Sau 5 vong quay 20 24 7 11

Sau 10 vong quay 28 36 8,5 12

Nhu dugc thé hién trong bang 2, ché pham theo sang ché nay co ty
1€ gifia chét hoat dong bé mit isetionat va chét hoat dong bé mit anion khong
isetionat 12 1:90 (ché pham 2 theo sang ché) cho thiy tao bot tét trong dung

dich giit va giam bot nhanh trong cong doan xa.

Bang 3
Thanh Ché phdm | Ché phdm | Ché pham |Ché phim 3
phan A3 (% | B3 (% C3 (% | theo sang ché
trong trong trong nay (% trong
luong) lugng) lugng) lugng)
balkylbenzen 9 9 9 9
sulfonat  mach
thang (LAS)
*Natri cocoyl 0 1 0 1
isethionat (SCI)
Dau silicon 0 0 0,25 0,25
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Phu gia lam mém 25 25 25 25

nudc cacbonat

Natri silicat 7,5 7,5 7,5 7,5

Zeolit 0 0 0 0

Enzym 0,3 0,3 0,3 0,3

Canxit 7 7 7 7

Chat am 3 3 3 3

Natri sulfat thém dén |thém dén|thém dén | thém dén 100
100 100 100

Tilé a:b - 1:9 - 19

Chiéu cao bot trong loat thi nghiém thtr nhét (ml)

Sau 5 vong quay 90 120 75 116

Sau 10 vong quay 175 200 160 185

Chiéu cao bot trong loat thi nghiém thir hai (ml)

Sau 5 vong quay 30 34 16 18

Sau 10 vong quay 42 48 24 31

Nhu duoc thé hién trong bang 3, ché pham theo sang ché nay c6 ty 18
gifra chét hoat dong bé mit isetionat va chét hoat dong bé mit anion khong

isetionat 1a 1:9 (ché phim 3 theo sing ché nay) cho thdy ching tao bot tbt

trong dung dich giat tdy va giam bot nhanh trong cong doan gili xa.

Do do, loat cac thir nghiém néu trén cho thdy o rang rang ché pham
giat tay theo séng ché nay thé hién c6 thé tich bot tbt trong cong doan gijt

ban dau va sau d6 cling mang dén dic tinh bot thap nhu mong mudn trong

cong doan gifl x4, gitp giam thiéu lang phi nudce sach can thiét dé gill xa.
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YEU CAU BAO HQ

1. Ché pham git tay dang rén bao gdm:
i) tir 0,2% trong luong dén 4% trong luong la chét hoat dong bé mit

isethionat cé cong thtrc (1)

trong d6 R! dai dién cho nhom alkyl hodc nhém alkenyl mach thang
hodc phén nhanh co tur 8 dén 18 nguyén tir cacbon, R, dai dién cho nhom
hydro hodc metyl, va R;, R4 va Rs dai dién cho nguyén tir hydro va M" dai
dién cho cation; |

i) Chét chan khir/triét bot;

iii) tir 3% trong luong dén 50% trong luong 1a chét hoat dong bé mit
anion, khong xa phong, khong isethionat dugc chon tir chét hoat dong bé mit
alkyl sulfat, chét hoat dong bé mit alkyl sulphonat, chét hoat dong bé mit
alkyl ether sulphate hodc sy két hop ctia chung; va,

iv) phu gia lam mém nudc natri cacbonat,

trong do, ti 1€ gitra luong chét hoat dong bé mit isetionat va chét hoat

dong bé mat anion khong xa phong 1a tir 1:1 dén 1:200.

2.Ché phém theo diém 1, trong d6 chét chin khir/triét bot duoc chon tir nhom
bao gdm silicon, amin silicon, dan xuét cua glyxerin, este c6 hai chtic ning,

axit béo, xa phong, polyol hodc cac t6 hop ctia ching.

3. Ché phém theo diém 2, trong d6 chét chin khu/triét bot 14 hop chit amin-

silicon dugc chon tir nhom bao gém:
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i) amin silicon organopolysiloxan cé cong thirc chung (II)

XR,Si(OSIAR), (OSIR,),,08iR,X -

trong do:

1 Rl NRZ_R3I_ 2
A 1a goc amin c6 cdng thirc R —{NR*—R"—],NR

2 hodc dang
amin dugc protonat héa hodc axylat hoa cua gbc amin A, t5t hon nﬁa la duoc
chon tir nhém bao gdm -(CHz)sNH, va ~(CH,)sNH(CH,),NH; va hén hop
cta ching |

X 1a gbc hydrocacbon hoa tri 1 va ¢6 tir 1 dén 18 nguyén tir cacbon
ho#c nhém polyoxyalkylen G c6 cong thirc —R—(0—R?),—O—R®

R!1a gbc alkyl c6 tir 1 dén 10 nguyén tir cacbon, t6t hon 13 gde nay co
cong thue -CH,CH,CH»-,

R? 13 hydro hodc gbc alkyl c6 tir 1 dén 4 nguyén tir cacbon, t6t hon
ntra d6 1a hydro,

R 14 gbc alkyl c6 tir 1 dén 10 nguyén tir cacbon, t6t hon nira do 1a gbc
c6 cong thirc -CH,CHo-,

R* 14 gbe alkyl co tir 1 dén 10 nguyén tir cacbon, t5t hon nita d6 1a gbe
c6 cong thirc -CH,CH,CHo-,

R 1a gbe alkyl co tur 1 dén 4 nguyén tir cacbon, t6t hon nita d6 1a gbe
c¢6 cdng thitc -CH,CH,-, hoac -CH,CHa(CHi)- hodc hon hop cia ching;

R® 1a hydro hodc gbe alkyl co tir 1 dén 4 nguyén tir cacbon, t6t hon
nita d6 1a hydro hodc gdc metyl, con t6t hon nita d6 13 hydro,

n ¢6 gié tri 1 s6 nguyén tir 1 dén 6, t6t hon nita 1a tir 1 dén 3, m c6 gia
tri 13 s6 nguyén tir 1 dén 200, t8t hon nita 12 tir 1 dén 80, x ¢6 gid tri 1a 0 hodic
1, vy co gi4 tri 1 sé nguyén tir 5 dén 20, tét hon 1 tir 5 dén 12, véi diéu
kién 14 trung binh c6 tir 30% mol dén 60% mol, t6t hon 1 tir 30% mol dén
50% mol cua cac goc X 1a loai polyoxyalkylen nhom G.

ii) organopolysiloxan cé chirc nang amin, ¢ cong thic chuﬁg (I1D), co

it nhat mot don vi siloxan c6 cong thirc chung:
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Rz 0pSi04-ast)
(IIa)
va it nhit mdt don vi siloxan c6 cong thirc chung:

RLSiO4—
7" (I1Ib)

trong do:

R! 12 gidng hodc khac nhau, va 1a nguyén tir hydro, nguyén t6 c6 hoa
tri mot, theo tuy chon 1a géc hydrocarbyl dugc thé F-, CI" hodc Br, ¢ tir 1
dén 18 nguyén tir cacbon, hozic gbc alkoxy c6 tir 1 dén 12 nguyén tir cacbon,
hodc gbc hydroxyl, t6t hon nita d6 la gbc hydrocarbyl c6 tir 1 dén 18 nguyén
ttr cacbon, hodc gbc alkoxy c6 tir 1 dén 3 nguyén tir cacbon, hoic gbc

hydroxyl, trong d6 Q 1la nhém amin c6 cdng thac chung

—RA—[NR*—(CH,),—],NR'R® hodc cac dang ctia ching duoc protonat
héa mot phan hodc toan bd trén cdc nguyén tir nito, trong do6 R? 13 gbe
hydrocarbyl héa tri hai, c6 tur 1 dén 18 nguyén tir cacbon, t6t hon nira d6 1a
gbc hydrocarbyl héa tri hai, c6 tir 2 dén 4 nguyén tir cacbon, R® 12 nguyén ti
hydro hoac gbc alkyl cotir 1 dén 10 nguyén tir cacbon, R* 1a nguyén tir hydro
hodc gbc alkyl 6 tir 1 dén 10 nguyén ti cacbon, R° 1a nguyén tir hydro hodc
g alkyl cotur 1 dén 10 nguyén tir cacbon, a ¢6 gia tri 12 0, 1 hodc 2, t6t hon
nita 13 0 hodic 1, b ¢6 gid tri 1a 1, 2 hodc 3, tot hon nita 1a 1, ¢ c6 gid tri 13 0,
1, 2 hoac 3, con tdt hon nita 1a 2 hodc 3, m c6 gia tri 1a 2, 3 hoéc 4, tot hon
nita 1a 2 ho#c 3, vax ¢6 gia tri 1a 0, 1 hodc 2, tdt hon nita 14 0 hodc 1, va téng
clia a+b nhé hon hodc bang 3.

iii) organopolysiloxan c6 chirc nang amin, c6 cdng thire chung la V
YR'; jSiogRRESio)ggx'RfSi.r:);,,(,MeQSEO)vSiR‘B_,kY;,

trong do:

Y 1a nhém amin c6 cong thirc —R¥*—[NR*—(CH,),—|,NR°R® chung la

hodc cac dang amin dugc protonat hoa hodc axylat héa ciia nhém amin Y

48



49591

R! 14 gidng hodc khac nhau va 13 gbc alkyl hoa tri mdt c6 tir 1 dén 6
nguyén tur cacbon, hodc gbc alkoxy cé tu 1 dén 6 nguyén tir cacbon, hoic
gbc hydroxyl,

R 1a gbc alkyl hoa tri mdt, ¢6 tir 1 dén 6 nguyén tir cacbon,

R2 13 gbc alkyl hoa tri mét, c6 tir 2 dén 6 nguyén ti cacbon,

R 1a gbc alkyl c6 tir 1 dén 10 nguyén tir cacbon,

R* 1a gbc hydro hoic gbc alkyl co tir 1 dén 4 nguyén tir cacbon,

R’ va R® dai dién doc 14p cho hydro hodc gbe alkyl c6 tur 1 dén 4
nguyén tu cacbon.

j co giatrila s& nguyén tir 0 dén 3, k c6 gid tri 1 sb nguyén tir 0 dén
3,z cogiatr la s6 nguyén tur 1 dén 500, n c6 gia tri 1a s6 nguyén tir 1 dén
70, m cé gia tri la sd nguyén tir 1 dén 10, v c6 gid tri 12 s6 nguyén tir 0 dén

15, x cO giatrila s6 nguyén tir 0 dén 1.

4. Ché pham theo diém 2, trong d6 chit chan khiv/triét bot 13 hop chit este
¢6 hai chtrc néng, c6 cong thirc chung (VI)
(R
()
\WOOR?H ....... (VD)

trong do:

R! ¢6 thé gidng hodc khac nhau. Ching duge chon tir loai alkyl mach
thing hodc mach nhéanh, c6 tir 1 dén 10 nguyén tir cacbon, hoéc Xycloalkyl
¢6 tir 3 dén 8 nguyén tlr cacbon;

m cd giatrila 0, 1, 2 hodc 3;

n c6 gid tri 1a 2, 3 hoac 4, va

R 14 hydro hoic alkyl mach thing hodc mach nhanh, ¢6 tir 1 dén 30
nguyén tu cacbon, trong do it nhét mot gde R 1a loai alkyl ¢6 tir 1 dén 30
nguyén ti cacbon.
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5. Ché pham theo diém 2, trong d6 chét dan xuét glyxerin c6 cong thirc chung
VII:
R'OCH.CH(OH)CH.OR? (VID)
trong d6: R! 1a hydro hogc alkyl este bdo hoa hodc khong béo hoa, c6
tir 12 dén dén 18 nguyén tir cacbon, va R? 14 alkyl este bdo hoa hodc khéong

bdo hoa, ¢6 tir 12 dén 18 nguyén tir cacbon.

6. Ché phém theo diém 1, trong do chit hoat dong bé mit anion khong
isetionat 13 loai mudi kim loai kidm ctia axit alkyl benzen sulfonic c6 tir 10
dén 18 nguyén tir cacbon, t5t hon 13 axit alkyl benzen sulfonic ¢6 tir 10 dén

14 nguyén tu cacbon.

7.Ché phim theo diém bat ky trong sb céc diém néu trén, trong d6 do pH cta
ché phdm trong khoang tir 8 dén 13 khi duoc do & mirc pha loang 1% trong
luong trong nudce khir ion 6 didu kién nhiét d6 25°C, tét hon 14 d6 pH trong

khoang tir 8,5 dén 11.

8. Ché pham theo diém bat ky trong sé cac diém néu trén, trong d6 ché pham
giat téy dang ran & dang bot, hat, thanh, vién, hodc 1a duoc chira trong hoic
nim trén chit nén xép hay tAm khoéng dét hoic duge dyung trong thi c6 kha

nang hoa tan trong nudc.
9. Ché pham theo diém bét ky trong sb cac diém néu trén, trong d6 chit phu

gia lam mém nudc natri cacbonat c6 mat voi lugng trong khoang tur 0,1%

dén 40% trong luong ché pham.
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10. Ché phdm theo diém bét ky trong sd cac diém néu trén, trong d6 chét
chin khi/triét bot ¢6 mat véi luong trong khoang tir 0,05% dén 5% trong

lwong ché pham.

11. Phuong phéap giat bé mat vai dét bing ché pham giit tiy theo diém bt
ky trong sb cac diém néu trén, bao gdm céc budc:

i) diéu ché dung dich giit v6i lugng bot ¢6 hiéu qua, bang cach cho
ché pham git tay theo khia canh thi nhét tiép xtic v6i chit 1ong;

i) ngAm bé mat vai dét ndi trén vao trong dung dich giat tay d6 trong
mot khoang thoi gian dinh trudce; va,

iii) Theo tiy v, gifi xa bé mit vai dét do.
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