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(57) Phuong phap giat gdm cac budc tiép nbi sau:

(1) khuay trén quan ao vai trong dung dich chira nude tur 0,5 dén 10g/L chat xa dudng,
trong d6 chat xa dudng chira tir 1 dén 25% trong luong hop chat amoni bac bon trong bude
(i) hop chit amoni bac bdn ¢6 cong thirc chung (I):

[N"(RDR)(R3)R4)]y X (D),

trong do

Ry, Ry, R3 va Ry, dugc chon doc 1ap tir nhdém hydrocacbon co tur 1 dén 30 nguyén tu
cacbon, tity chon chira mot di thé hodc este hodc nhom amit; trong d6 it nhat mot trong sb
Ry, Ry, R; va R, duge chon tir nhém hydrocacbon c6 tir 10 dén 20 nguyén tir cacbon.

X la anion; va,

y la hoéa tri cua X;

(i1) 1am kho quém 40 vai;

(iif) trén quén ao vai trong dung dich chtra nude tir 0,5 dén 10g/L chat tay giat chinh
duogc didu ché theo cong thirc chira tu 5 dén 40% trong luong chat hoat dong bé mat anion,
chat hoat dong bé mit anion cung cép tir 0,02 dén 1g/L axit alkyl ete cacboxylic hodc mudi
carboxylat ctia né ¢o cau tric sau:

R-(OCH,CH,),-OCH,-COOH,

trong d6 R 1a chudi alkyl c6 tir 10 dén 18 nguyén tir cacbon bio hoa hodc khong bio
hoa don, wu tién hon cé 1 tir 10 dén 20; va,

(iv) theo tiry chon c6 thé dugc xir 1y bude nita v6i chat xa dudng va 1am kho vai.
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Linh vue k§ thuit dwoce dé cap
Sang ché d& xuét phuong phap 1am sach quén 4o trong linh vuc tdy giit

gia dung.

Tinh trang k§ thuit cia sang ché

Chét téy giat chinh dugc didu ché theo cong thic chira chét hoat dong bé
mit anion dé 1am sach quén ao la phé bién.

Chét giii xa duoc diéu ché theo cong thirc chira hop chit amoni bac bén
c6 it nhit mot chudi alkyl c¢6 tir 12 dén 22 nguyén tir cacbon danh cho viéc 1am
mém quén 4o 13 phd bién.

WO02013/087286 (Unilever) boc 16 cac chét 16ng dugc diéu ché theo cong
thirc chira axit cacboxylic ete alkyl, betain, chit hoat dong bé mit anion, chit
hoat dong bé mat khong ion dé dem lai hiéu qué lam meém.

US5269960 (Clorox) bdc 16 chét tay giat enzym dang léng chia nudc
chtra enzym, chit hoat dong bé mat khoéng ion, axit béo va axit alkyl ete
cacboxylic da cai thién do 6n dinh enzym va vat ly.

EP0154380 boc 16 chit tdy giat chira hoat chét tiy giit, chat phu gia, t6
hop polyphosphat véi zeolit lam tac nhén chelat hoa va, néu cin, c6 thém cac
phu gia phd bién khac, trong d6 hiéu tmg chelat hoa cta t6 hop polyphosphat-
zeolit dugc ting cuong boi axit etecacboxylic c¢6 cong thuc RO-(CH40),-
CH,COOM hoac R-CO-NH-(C,H;0),-CH,COOM, trong d6 R la gbc cua
hydrocacbon béo hodc alkyl thom co it nhat 8 nguyén tir cacbon, x 13 s6 c6 gia
tri trung binh tir 0,5 dén 20 va M 13 hydro hodc mét cation duoc phép dung trong
chét téy rtra, axit polyete cacboxylic néi trén c6 mét voi mot lugng tur 0,3 dén 10
phén tram, vu tién la tir 0,3 dén 5 phﬁn tram, dua trén toan bo ché phém.

US3741911 boc 16 ché phdm tay giit, vu tién 14 khong cé phosphat, diéu
ché ding cac chit phu gia théng thuong, theo tity chon ¢ thé chtra ca tic nhan

chelat héa hitu co, va chira hé giot tu chira axit cacboxylic polyoxyalkylen alkyl-
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aryl hodc alkyl va chét tay giat khong ion 1am hé 15 hoat chat. Hé giot tu thich

hop véi viée gidt gili dd vai dét va dé st dung trong may rura bat dia tu dong.

Ban chit k§ thuit ciia sing ché

C6 mdt nhu cu ting cudng viéc 1am sach trong cic phuong phap giit c6
két hop chét tiy giat chinh dugc didu ché theo cong thirc chira cht hoat dong bé
mit anion va chat xa dudng chira hop chét amoni bac bén.

Cac tac gia sang ché da phat hién rang viéc sir dung chét x4 dudng chira
hop chat amoni bac bdn két hop véi chét tdy giat chinh cé chira alkyl ete
carboxylat dem lai hiéu qua lam sach dugc cai thién.

Theo mot khia canh, muc dich cua sang ché 14 d& xuat phuong phép giit,
phuong phép giit nay gébm cac budce tuan ty nhu sau:

(i) khudy tron quan 4o dét trong dung dich chita nuéce tir 0,5 dén 10g/L
chét x4 dudng, trong dé chét x4 dudng chuia tur 1 dén 25% trong lugng, wu tién
12 3 dén 15% trong luong hop chat amoni béc bén trong budce (i) hop chét amoni
béac bbn nay co cong thirc chung (I):

[IN"(R)R2)(R3)R4)]y X (),

trong do

Ri, Ry, R3 va Ry, duoc chon ddc 14p vdi nhau tir nhom hydrocacbon c6 tur
1 dén 30 nguyén tir cacbon, theo tity chon ¢6 thé chira nguyén tir khac loai hoic
este hodc nhom amit; trong do it nhit mét trong s6 Ry, Ry, R3 va Ry duge chon tir
nhom hydrocacbon c6 tur 10 dén 20 nguyén tir cacbon.

X 1a anion; va,

y la héa tri cua X;

(ii) lam khé quan 4o dét;

(iii) khudy tron quan 4o dét trong dung dich chira nuéc véi tir 0,5 dén
10g/L chét ty giat chinh dugc diu ché theo cong thiic chira tir 5 dén 40% theo
. trong luong, wu tién la 10 dén 20% theo trong luong chat hoat dong bé mat

anion, chit hoat dong bé mit anion dugc cung cap tir 0,02 dén 1g/L, uu tién 1a tir
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0,04 dén 0,4g/L axit alkyl ete cacboxylic ho#c mudi carboxylat ctia né c6 ciu
tric sau:

R-(OCH,CH,),-OCH,-COOH,

trong dé R 13 chudi alkyl c6 tir 10 dén 18 nguyén tir cacbon bdo hoa hodc
khong bdo hoa don, uu tién la R dugc chon tir nhém bao gém: lauryl; stearyl;
va;, chudi oleyl alkyl va n 16n hon 4, vu tién hon la tir 5 dén 20, wu tién hon ca
1 tir 10 dén 20; va,

(iv) theo tuy chon co thé lai duge xr Iy budc nita voi chat xa dudng va
lam kho vai.

Céc bude xur Iy (1) va (iii) vu tién 13 kéo dai tir 5 dén 120 phit mdi bude.

Phan trim trong lugng cua chét hoat dong bé mit anion duoc tinh nhu

muoi natri.

MG ta chi tiét sang ché

Trong d6 'mét' duogc st dung dé chi mot loai thanh ph?ln, diéu nay co thé
tuong duong v4i mot hodc mot hodc nhiéu thanh phin (nghia 13 mot thanh phan
duy nhit, hodc hdn hop cta hai hodc nhiéu thanh phan). Vi du 5 dén 40% trong
lugng chét hoat dong bé mit anion ¢6 thé ¢6 nghia 1a mot chét hoat dong bé mit
anion don hodc hon hop céc chét hoat dong bé mit anion.

Chét x4 dudng

Trong budc (i) hop chét amoni béc bdn ¢6 cong thirc chung (I):

[N"R)(R2)R3)(Ra)]ly X (D),

trong do

Ri, Ry, R3 va Ry, dugce chon doc 1ap tir nhém hydrocacbon c6 tur 1 dén 30
nguyén tir cacbon, tiy chon chira mét nguyén tir khic loai hodc este hodc nhom
amit; trong doé it nhét mot trong sb Ry, Ry, R; va Ry duge chon tir nhom
hydrocacbon c6 tur 10 dén 20 nguyén tir cacbon.

X 1a anion; va,

y la hoa tri cua X;

Ul tién 13, hop chit amoni bac bon cé cong thirc chung (I):

_4-
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[IN"R)R)R3)(Ra)]y X (D),

trong do

R, Ry, R3 va Ry, duogc chon ddc 1ap tir nhém hydrocacbon c6 tu 1 dén 30
nguyén tir cacbon, tiy chon chira mot nguyén tir khac loai hodc este hodc nhom
amit; trong do it nhit mot trong sb R;, Ry, R; va Ry duge chon tir nhém
hydrocacbon cé tur 10 dén 20 nguyén tir cacbon, wu tién 13 c6 tir 12 dén 18
nguyén tr cacbon. Uu tién 1a, cac nhom hydrocacbon la cic chudi alkyl mach
thing d3 bdo hoa hoic khong bio hoa don.

X 1a anion; hodc vi du halit, chrfmg han nhu CI hoéc Br, sulfat, alkyl sulfat,
nitrat hoac axetat;

y la hoa tri cua X

Céc vi du dugc uu tién cua cac hgp chit amoni bac bon la:

TET: Di(tallowcacboxyetyl)hydroxyetyl metyl amoni metylsulfat;

TEO : Di(oleocacboxyetyl)hydroxyetyl metyl amoni metylsulfat;

TES : Distearyl hydroxyetyl metyl amoni metylsulfat;

TEHT : Di(tallow-cacboxyetyl dugc hydro héa)hydroxyetyl metyl amoni
metylsulfat;

TEP : Di(palmiticcacboxyetyl)hydroxyetyl metyl amoni metylsulfat;

DEEDMAC : Dimetylbis[2-[(1-0xooctadecyl)oxy]etyl]amoni clorua; va

DHT : Di tallowdimetylamoni clorua dugc hydro hoa.

TEAQ : metyl bis-[ety] (tallowoyl)]- 2-hydroxyetyl amoni metyl sulfat

Ut tién 13, chit x4 dudng c6 d6 pH nho hon 7. Uu tién hon 13, chat x4
dudng c6 do pH tir 3 dén 6,5.

Ul tién 13, dd pH cla dung dich chira nudc cta budce (i) nho hon 7, vu
tién hon 14 tir pH 3 dén 6,5. D6 pH khi st dung dugce cung cAp boi chat xa
dudng diéu ché theo cong thirc. P pH khi st dung c6 thé duoc do bang cach do
luong dung dich chtra nuéc cua chét xa dudng véi dinh lidu luong & mirc 1g/L.

U tién 13, chat xa dudng st dung trong budc (i) chira tdi da 1% chét hoat
dong bé mat anion. Uu tién hon 13, chét x4 dudng khong chira chét hoat dong bé

mat anion.
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Ul tién 13, chét x4 dudng sir dung trong budc (i) chira ti da 1% chéat hoat
dong bé mat anion. Uu tién hon 13, chét xa dudng khéng chira chét hoat dong bé
mét anion.

Chét tay giat chinh

Chét tiy giat chinh duoc didu ché theo cong thirc c6 thé & dang bot, chét
long hoac gel.

Ut tién 13, chét tiy giat chinh dugc diéu ché theo cong thic 13 chét tay
giat khong phosphat, tic 14 chia it hon 1% trong luong phosphat. Trong linh
vuc, thuit nglt 'phosphat' bao gdm cac phan tir diphosphat, triphosphat va
phosphonat.

Ut tién 13, d6 pH cua dung dich chira nuéc cta budce (iii) 1a tor pH 7 dén
11. D6 pH trong sir dung nay dugc cung cAp boi chét tay gidt chinh dugc diéu
ché theo cong thirc. D6 pH trong st dung nay co thé duoc do bang cach do dung
dich chita nudc cta chét tay giat chinh véi lugng 1g/L.

Chét tiy giat dang bdt duge diéu ché theo cong thic cht yéu didu ché tir
cacbonat, tirc 12 % trong luong natri cacbonat 16n hon tdng % trong luong clia
cac chat phu gia c6 mit khic, uu tién 12 ndng dd % trong luong clia chat phu gia
khac 13 it hon 30%, wu tién hon la it hon 15% cua néng d6 % trong lugng natri
cacbonat. Uu tién 1a, bot duoc tao do pH tur 9,5 dén 11. Uu tién 13, chét téy giat
dang long cho d¢ pH trong str dung tir 7 dén 9.

Ul tién 13, chét tay giat chinh duoc diéu ché theo cong thuc 13 chét tay
giat dang bot.

Ul tién 13, chit tAy gidt chinh dugc diéu ché theo cong thic dugc sir dung
trong budc (ii1) chira t51 da 1% hop chét amoni bac bén. Uu tién hon 13, chit tiy
giat chinh khong chira hop chit amoni bac bon.

Chét téy giat chinh dugc diéu ché theo cong thirc c6 thé c6 mit trong bao
rurou polyvinyl dé d& dang phan tan.

Chét tiy gidt chinh dugc didu ché theo cong thirc c6 thé chita chét hoat

dong bé mat khong ion, uu tién 1a phan trong lugng gitra chét hoat dong bé mit
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khong ion/anion 13 tir 0 dén 0,3, wu tién 13 0 dén 0,15, wu tién hon ca 13 tir 0 dén
0,12.

Ul tién 14, chét ty gist chinh dugc didu ché theo cong thirc chira tir 0,002
dén 0,2% trong luong enzym subtilisin proteaza, wu tién 1a tir 0,005 dén 0,05%
trong luong.

Axit Cacboxylic Ete Alkyl

Axit alkyl ete Cacboxylic ¢6 dang: R-(OCH,CH,),-OCH,-COOH, trong
d6 R 1a chudi alkyl bdo hoa ho#ic khong bdo hoa don va uu tién la n 16n hon 4,
uu tién 14 chon tir 5 @n 20, wu tién hon c4 la tir 10 dén 20, thim chi vu tién hon
nita 13 tir 15 dén 20.

Axit alkyl ete Cacboxylic co6 thé duoc st dung nhu mét dang mudi vi du
mudi natri, hoic mudi amin. Vi vay, dé tranh su nghi ngo, trong d6 dang axit
cua axit alkyl cacboxylic ete dugc néu ra, hodc duge md ta, né cling dugc du
dinh bao gdbm mubi carboxylat ciia dang axit.

Uu tién 13, chudi alkyl dugc chon tir: oleyl, Palmitoleyl, CH3(CHaz)o-;
CH3(CH2)10; CH3(CHp)ii-;  CH3(CH2)iz;  CH3(CHz)iz-;  CH3(CHa)ia-;
CH3(CHy)15-; CH3(CHa)16-; va, CH3(CHp)i-. Uu tién hon 13, CH3(CHa)ii-;
CH;(CH,)17- va oleyl; uu tién hon ca 1a CH3(CHy)17- va oleyl.

Axit alkyl ete cacboxylic co san to Kao (Akypo ®), Huntsman
(Empicol®) va Clariant (Emulsogen ®)

Axit alkyl ete cacboxylic ¢6 thd dugc didu ché biang sy tong hop
Williamson dugc bién doi:

R-(OCH,CH,),-OH+ NaOH +CICH,COONa —

R-(OCH,CH,),-OCH,COONa + NaCl + H,O

Mot cach thay thé 13 théng qua phan Ung oxy hda véi mot chét xtic tac Pt
hodc Pd nhu duge mo ta trong DE3135946; DE2816127 va EP0304763.

DPéi véi dang bdt, chét phén tan axit alkyl ete cacboxylic wu tién la dugc
thém vao hon hop bot trudce viée nghién ca bot thy giat. Ngoai ra, né ciing c6
thé dugc nghién riéng va cho vao sau hodc phun Ién bot di hoan chinh.

Chét hoat dong bé mat
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Chét t:fly giat chinh dugc diéu ché theo céng thirc chira chét hoat dong bé
mat tich anion (trong d6 bao gébm mot hon hop cla chdt nay). Cac alkyl
carboxylat ete dugc bao gbm dudi dang chét hoat dong bé mit tich anion.

Céc hop chit tay gist anion thich hop c6 thé duoc st dung thudng 13 cac
mudi kim loai kiém c6 thé tan trong nudc hodc mubi amin cla axit béo (xa
phong), sulfat hitu co va sulfat c6 gbc alkyl chira khoang tir 8 dén 22 nguyén tir
cacbon, thuat ngit alkyl dugc sir dung dé bao gdm phén alkyl cua gbc alkyl bac
cao.

Vi du v& cac hop chét tiy gidt anion téng hop thich hop 13 natri va kali
alkyl sulfat, dic biét 1 cac chét thu duge tir sulfat héa c6 tir 8 dén 18 nguyén tir
cacbon rugu bic cao, dugc san xuét tir, vi du nhu, m& dong vat hoic dau dura,
natri va kali ¢6 tir 9 dén 20 nguyén tir cacbon benzen sulfonat, cu thé 13 natri bac
hai mach thing c6 tir 10 dén 15 nguyén tir cacbon benzen sulfonat; va natri alkyl
glyxeryl ete sulfat, ddc biét 1a cac ete clia rugu bac cao co nguén géc tr mo&
dong vat hoac dau dira va ruou téng hop thu duoc tu dau mo.

Uu tién 13, chit hoat dong bé mit anion dugc chon tir: alkyl benzen
sulfonat mach thing; alkyl sulfat; alkyl ete sulfat; xa phong; alkyl (uwu tién la
metyl) este sulfonat, va cac hdn hop cua chung.

Céac chit hoat dong bé mit anion duge wu tién hon ca 1a duge lya chon tir:
alkyl benzen sulfonat mach thang; alkyl sulfat; xa phong; alkyl ete sulfat va hén
hop ctia chiing. Uu tién 14, alkyl ete sulfat la mot n-alky ete sulfat co tur 12 dén
14 nguyén ti cacbon véi trung binh tur 1 dén 3EO don vi (etoxylat). Natri lauryl
ete sulfat duoc dic biét vu tién (SLES). Uu tién 14, alkyl benzen sulfonat mach
thang 13 natri c6 tir 11 dén 15 nguyén i cacbon sulfonat alkyl benzen. Uu tién
13, alkyl sulfat la natri mach théng hodc mach nhanh natri cé tu 12 dén 18
nguyén tir cacbon sulfat alkyl. Natri dodexyl sulfat dugc dac biét vu tién, (SDS,
con dugc biét dén 1a alkyl sulfat bac mot). Uu tién la, xa phong la axit béo béo
hoa c6 tir 12 dén 18 nguyén tir cacbon, uu tién 1a ching c6 mit & mic do nho

hon 3% trong lugng chét duoc didu ché theo cong thic.
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Trong chét tiy giit dang bot diu ché tir cacbonat, duoc uu tién trong ché
phim néu LAS la chét hoat dong bé mit anion cht yéu. Uu tién 13, >80% trong
luong chét hoat dong bé mat anion c6 mit 1a LAS.

Trong chét tdy giat dang léng, uu tién néu >70% trong lugng chét hoat
dong bé mit anion dugc chon tir LAS va SLES.

Chét hoat dong bé mit khéng ion co thé c6 mit trong hon hop chit hoat
dong bé miit.

Céc hop chét tiy rira khong ion thich hop c6 thé duge st dung bao gbm,
cu thé 13, cac san phim phan tmg cla cac hop chét ¢6 nhém ki nuéc béo va
nguyén tr hydro phan tmg, vi du, rugu béo, axit hodc amit, dic biét 1a etylen
oxit don hodc véi propylen oxit. Cac hop chét tay giat khong ion duoc wu tién 13
c4c san phim ngung tu cua rugu béo ¢ tir 8 dén 18 nguyén tir cacbon mach
théng hodc mach nhanh bac mot hodc bac hai véi etylen oxit.

Uu tién 13, chit hoat dong bé mit khong ion 1a chét hoat dong bé mit
khéong ion dugc etoxylat alkyl héa va la ruou bac mét co tur 8 dén 18 nguyén tir
cacbon, vu tién hon ca 1a rugu bac mot c6 tir 12 dén 16 nguyén tir cacbon, voi su
etoxylat hoa trung binh cua 7EO dén 9EO don vi.

Proteaza

Enzym Subtilisin thity phan (EC 3.4.21.62) lién két trong cac peptit va
protein, trong hoan canh gidt, didu nay dan dén viéc loai bd céc protein hodc
peptit dugc cai thién ma c6 chira chét ban. Cac enzym proteaza subtilisin 1a
thanh vién cta nhém subtilaza cia proteaza serin.

Cac nhém proteaza nhu vy dugc mé ta trong co s¢ dir liéu peptidaza
MEROPS (http://merops.sanger.ac.uk/). Thuat ngit "céc subtilaza" dung dé chi
mot nhém proteaza serin phu theo Siezen et al., Protein Engng. 4 (1991) 719-
737 va Siezen et al., Protein Science 6 (1997) 501 -523. Serin proteaza la mot
nhém phu cta proteaza véi ddc diém 14 c6 mdt serin tai vi tri hoat tinh, tao thanh
mot chét lién két cong hod tri v6i chét nén. Subtilaza c6 thé duge chia thanh 6

loai nho, trong d6 nhém Subtilisin 1a mot trong s6 do.
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Cac vi du vé cic subtilaza thu duogc tr Bacillus nhu Bacillus lentus,
Bacillus alkalophilus, truc khudn c6 khé, tryc khuin amyloliquefacien, truc
khudn pumilus va truc khuin gibsonii dugc mé ta trong; US7262042 va
W009/021867 va subtilisin lentus, subtilisin Novo, subtilisin Carlsberg, truc
khuén licheniformis, subtilisin BPN', subtilisin 309, subtilisin 147 va subtilisin
168 mo6 ta trong WO089/06279 va proteaza PD138 dugc mé ta trong
(W093/18140). Céac proteaza khac duoc moé ta trong: W092/19729,
W096/034946, W098/201 15, W098/201 16, W099/01 1768, WO01/44452,
WO03/006602, WO04/03186, W004/041979, WO07/006305, W01 1/036263,
W01 1/036264, dac biét 1a cac bién thé c6 sy thé & mot hodc nhiéu vi tri sau: 3,
4,9, 15,27, 36, 57, 68, 76, 87, 95, 96, 97, 98, 99, 100, 101 , 102, 103, 104, 106,
118, 120, 123, 128, 129, 130, 160, 167, 170, 194, 195, 199, 205, 206, 217, 218,
222, 224, 232, 235, 236, 245, 248, 252 and 274 st dung s6 BPN'. C4c bién thé
subtilaza khac dugc vu tién hon cé thé chira cac dot bién: S3T, V41, SOR, A15T,
K27R, *36D, V68A, N76D, N87S,R, *97E, A98S, S99G,D,A, S99AD, S101
G,M,R S103A, V104LY,N, S106A, G1 18V,R, H120D,N, N123S, S128L,
P129Q, S130A, G160D, Y167A, R170S, A194P, G195E, VI99M, V2051,
217D, N218D, M2228S, A232V, K235L, Q236H, Q245R, N252K, T274A (su
dung s6 BPN").

Ut tién hon ca 14, subtilisin thu dugc tur tryc khuén gibsonii hodc truc
khuan Lentus.

Cach dung proteaza cung cdp 1am sach ting cuong khi két hop véi
phuong phap.

DPdi voi dang bot, viéc chira proteaza enzym uu tién 1a dugc nghién va
tron 14n sau va bot. Uu tién 1a, hat enzym c6 kich thuéc hat nhé hon 2mm, nhu
duoc xac dinh sir dung phan tich qua sang. Uu tién hon ca 13, hat enzym c6 kich
thudc hat tir 0,2 dén 1,5mm nhu duogc x4c dinh sit dung phén tich sang.

Subtilisin c6 san trén thi truong, vi du, th Novozymes™ va Genencor™

-10-
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Péi voi dang bot, chat phan tan axit alkyl ete cacboxylic uu tién 13 dugce
thém vao hon hop bot trude viée nghién ctia bdt tiy giat. Ngoai ra, nd ciing c6
thé duoc nghién riéng va cho vao sau hoic phun 1én bt da hoan chinh.

Chét phu gia hoic chét tao phirc

Ut tién 13, san phim giat chinh, diéu ché theo cong thirc chtra chat phu
gia hodc chét tao phic. Chét phu gia c6 thé dugc chon tir 1) cac chét phu gia c6
1ap canxi, 2) céc chét tao két tua, 3) cac chét trao doi ion canxi va 4) hon hop
cua ching.

Vi du vé céc chit phu gia c¢6 1ap canxi bao gdm polyphosphat kim loai
kiém, nhu natri tripolyphosphat va phu gia c6 14p hitu co, vi du nhu axit etylen
diamin tetra-axetic.

Vi du vé cac chét phu gia tao két tia bao gdm natri orthophosphat va natri
cacbonat.

Vi du vé céc chat phu gia trao ddi ion canxi bao gdm cac loai tinh thé
khong hoa tan trong nudc hodc nhdm silicat khéng két tinh, trong dé zeolit dugc
biét dén nhiéu nhét, vi du nhu zeolit A, zeolit B (con duoc biét dén 1a zeolit P),
zeolit C, zeolit X, zeolit Y va zeolit loai P nhu dugc mé ta trong EP-A-
0.384.070.

San pham gist chinh, didu ché theo cong thuc ciing c6 thé chira tir 0 dén
65% chat phu gia ho#c chat tao phic nhu axit etylendiamintetraaxetic, axit
dietylentriamin-pentaaxetic, axit alkyl- hodc alkenylsucxinic, axit nitrilotriaxetic
hodc cac chét phu gia khac dugc dé cap dudi day. Nhiéu chat phu gia cling la
chét én dinh tdy tring nhd kha nang phiic hop céc ion kim loai.

Zeolit va cacbonat (bao gdm bicacbonat va sesquicacbonat) 1a céc chat
phu gia dugc uu tién cho cac chét tay giat dang bot.

Chét giat chinh duoc diéu ché theo cong thirc c6 thé chira chét phu gia
nhu nhdm silicat tinh thé, wu tién 13 nhom silicat kim loai kiém, uu tién hon 13
natri nhom silicat. Chat thuong c6 mit & ndng do it hon 5% trong lugng. Nhom
silicat 1a cac chit c¢6 cong thirc chung:

0,8-1,5 M,0. A1,03.0,8-6 Si0;
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trong d6 M la cation hoa tri mot, vu tién la natri. Cac chét nay chira mot
s6 nudc lién két va can phai c6 kha ning trao d6i ion canxi cta it nhit 50 mg
CaO/g. Natri nhom silicat dugc wu tién chia tir 1,5 dén 3,5 don vi SiO, theo
cong thirc trén. Cac chét c6 thé dugc diéu ché d& dang bang phan (mg giita natri
silicat va natri aluminat, nhu mé ta day du trong tai liéu.

Ngoai ra hodc thém vao cac chét phy gia nhém silicat, cac dang khac cta
chét xay dung bao gdm silicat, nhu silicat hoa tan, metasilicat, 16p silicat (vi du
nhu SKS-6 tir Hoechst) c6 thé c6 mit.

Viéc phun khé chit tay giit dang bt dugc uu tién.

Chét huynh quang

Ul tién 13, san pham giat chinh, diéu ché theo cong thirc chira chat huynh
quang (chit lam trang quang hoc). Cic chét huynh quang dugc biét dén va nhidu
chat huynh quang nhu vdy c6 ban trén thi truong. Thong thuong, nhing chat
huynh quang nay dugc cung cAp va sir dung dudi dang mudi kim loai kiém cua
chung, vi du mubi natri. Téng lugng ctia mot hodic cic chat huynh quang dugc
sir dung trong ché phim néi chung 13 tir 0,005 dén 2% trong luong, uu tién hon
1a tir 0,01 dén 0,1% trong lugng. Céc loai chét huynh quang duge uu tién 1a cic
hop chit Di-styryl biphenyl, vi du nhu Tinopal (Nhén hiéu) CBS-X, cic hop
chit Di-amin xtinben di-sulfonic axit, vi du nhu Tinopal DMS pure Xtra va
Blankophor (Nhdn hiéu) HRH, va céc hgp chét Pyrazolin, vi du Blankophor
SN.Céc chét huynh quang dugc uu tién la: natri 2 (4-styryl-3-sulfophenyl)-2H-
naptol[1,2-d]triazol, dinatri 4,4'-bis{[(4-anilin-6- (N metyl-N-2 hydroxyetyl)
amin 1,3,5-triazin-2-YL)] amin} xtinben-2-2 'disulfonat, dinatri 4,4'-bis {[(4-
anilin-6-morpholino-1,3,5-triazin-2-yl)Jamin} xtinben-2-2' disulfonat, va dinatri
4,4'-bis(2-sulfostyryl)biphenyl.

Puge uu tién néu dung dich chta nuéce tay giat chinh trong phuong phap
c6 mit chat huynh quang. Khi chat huynh quang c¢6 mit trong dung dich nudc
duoc str dung trong phuong phép, uu tién la trong khoang tir 0,0001 g/l dén 0,1
g/1, wu tién hon 14 tir 0,001 dén 0,02 g/1.

Huong liéu
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U'u tién 13, chit x4 dudng va san pham giit chinh, diéu ché theo cong thirc
déu chira huong liéu. Uu tién 13, huong liéu nim trong khoang tir 0,001 dén 3%
theo trong lugng, vu tién hon ca 1a tir 0,1 dén 1% theo trong luong. Cac vi du vé
huong liéu thich hgp duoc cung cap trong CTFA (Hiép hop My pham, Dung cu
vé sinh c4 nhan va Nu6c hoa) 1992 International Buyers Guide, xuét ban béi
CFTA va OPD 1993 Chemicals Buyers Directory 4n ban 1an thtr 80, do Schnell
Publishing Co. xuét ban.

Thong thudng, mét lugng 16n cac thanh phan huong lidu s& c6 mit trong
chit dugc diéu ché theo cong thirc. Trong céc ché phdm theo séng ché nay, cac
thanh phin huong liéu khéc nhau dy kién s& c6 tlr bon trd 1én, vu tién 12 tir ndm
tré 1én, uu tién hon 12 tir sdu tré 1én hoac thdm chi 1a tir bay thanh phén huong
liéu tré 1én. Huong liéu dong nang co thé duoc st dung.

U'u tién 13, trong hon hop huong liéu c6 tir 15 dén 25% theo trong luong
huong dau. Céc huong dau dugc x4c dinh béi Poucher (Journal of the Society of
Cosmetic Chemists 6(2):80 [1955]). Huong dAu duoc wu tién chon tir ddu cam,
linalola, linalyl axetat, hoa oai huong, dihydromyrcenol, oxit hoa hong va cis-3-
hexanol.

Huong liéu va huong dAu c6 thé duoc str dung dé thé hién tac dung lam
sadnvélénluéngcﬁaséngché.

Polyme

San pham giit chinh, didu ché theo cong thirc c6 thé chira mét hoic nhiéu
polyme khac. Vi du nhu cacboxymetylxenluloza, polyetylenimin dugc etoxylat
héa (EPEI), polymeric este cua axit dicacboxylic thom, poly (etylen glycol),
poly (rugu vinyl), polycarboxylat nhu polyacrylat, copolyme axit maleic/acrylic
va copolyme axit lauryl metacrylat/acrylic. Uu tién 13, EPEI 1a mot polyetylen
bazo (khéng phan Umg) c6 400 dén 1200 trong lugng phan tir ma da duoc
ethoxyl héa vai tuong duong 10 dén 30 mol etylen oxit trén mdi N-H trong bazo
polyetylen imin (khong phan tmg).

Cac Enzym khac
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Mbt hodic nhiéu enzym khéac duge uu tién cé trong san phim giat chinh,
didu ché theo cong thirc clia sdng ché va khi thuc hién phuong phép ciia sdng
ché.

Uu tién 13, ham lwong cta mdi enzym khéc trong sén pham giat chinh,
didu ché theo cong thic theo sing ché 1a tir 0,0001% trong lwong dén 0,1%
trong lugng protein.

Uu tién 13, enzym khac dugc chon tir: amylaza, mannanaza, lipaza; va,
xenlulaza, wu tién hon ca 1a amylaza va lipaza. Lipaza thich hop bao gbm nhiing
chit dugc ban dudi tén thuwong mai lipex®, Lipoclean® va Lipolex® clia
Novozymes, Bagsvaerd Denmark.

Enzym bét ky c6 mit trong chit giat chinh dugc diéu ché theo cong thiic
c6 thé duge 1am dn dinh bing cac chit 6n dinh théng thudng, vi du polyol nhu
propylen glycol hodc glyxerol, duong hodc ruou duong, axit lactic, axit boric,
hodc dan xuAt axit boric, vi du, este borat thom, hodc dan xuét axit phenyl
boronic nhu axit 4-formylphenyl boronic, va ché phim c6 thé duoc tao thanh
nhu dugc mé ta trong vi du WO 92/19709 va WO 92/19708.

Thudc nhudém tao béng

Uu tién 13, thudc nhudm tao béng cé mit trong san phém giat chinh, diéu
ché theo cong thic & ndng do tir 0,002 dén 0,2% trong luong.

Thudc nhuém duoc mod ta trong "Color Chemistry Synthesis, Properties
and Applications of Organic Dyes and Pigments", (H Zollinger, Wiley VCH,
Ziirich, 2003) va "Industrial Dyes Chemistry, Properties Applications". (K
Hunger (ed), Wiley-VCH Weinheim 2003).

Ul tién 13, thubc nhuém tao bong sir dung trong chét téy giat c6 hé s tét
& mic hép thy t6i da trong khoang nhin thdy (400 dén 700nm) 16n hon 5000 L
mol™ em™, wu tién 14 trén 10000 L mol™ cm™. Thudc nhuém c6 mau xanh hodc
tim. |

Chat nhudm mau béng duoc uwu tién 1a azo, azin, antraquinon, va

triphenylmetan.
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Ul tién 13, thudc nhudém azo, antraquinon, phtalocyanin va triphenylmetan
chtra mot luéi tich anion hodc khong tich dién. Uu tién 14, chit nhudém azin chira
mot ludi tich anion hoac cation.

Thudc nhudém tao béng mau xanh hodc tim ling vao vai dét trong budc
giat hodc rura ciia qua trinh tiy rira tao ra mau sac c6 thé nhin thiy duoc cho vai
dét. Vé diéu nay, thudc nhuém dem lai mau xanh hodc tim vai dét tréng vl goc
mau tir 240 dén 345, uu tién hon 12 tir 250 dén 320, wu tién hon ca la tir 250 dén
280. Vai mau tring dugc st dung trong thir nghiém nay 13 tdm vai bong dét 43
duge tdy trang chua lam béng.

Céc thudc nhudém tao béng da dugc thao ludn trong W02005/003274,
W02006/032327 (Unilever), WO 2006/032397 (Unilever), W0O2006/045275
(Unilever), W006/027086 (Unilever), WO 2008/017570 (Unilever), WO
2008/141880 (Unilever), W02009/132870 (Unilever), WO 2009/141173
(Unilever), WO 2010/099997 (Unilever), WO 2010/102861 (Unilever), WO
2010/148624 (Unilever), W02008/087497 (P&G), WO02011/011799 (P&QG),

"W02012/054820 (P&G), W02013/142495 (P&G) va W0O2013/151970 (P&G).

Ul tién 13, thuéc nhuém mono-azo chira moét vong di vong va uu tién hon
c& 13 thudc nhudém thiophen. Thubc nhuém mono-azo dugc uu tién alkoxyl héa
va uu tién 14 khong tich dién hoac tich anion véi do pH = 7. Thubc nhudém
thiophen duogc alkoxyl héa dugc thdo ludn trong WO/2013/142495 va
WO/2008/087497. Cac vi du dugc wu tién coa thuéc nhudém thiophen duge md

ta dudi day:

OH
N
N

=Y OH
NCT S L_\o—/_

s va
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HOOC —
@)

HN
CN S
HsC N N
o -C
S
NC

Uu tién 13, thuéc nhudm bis-azo 1a thudc nhudm bis-azo dugc sulfonat
héa. Cac vi du duogc uu tién cia hop chit bis-azo dugc sulfonat héa 1a thube
nhudém truc tiép mau tim 7, thudc nhudém truc tiép mau tim 9, thudc nhudém truc
tiép mau tim 11, thubc nhudm truc tiép mau tim 26, thudc nhudm truc tiép mau
tim 31, thudc nhudém truc tiép mau tim 35, thuéc nhudm truc tiép mau tim 40,
thudc nhudém truc tiép mau tim 41, thudc nhudm truc tiép mau tim 51, thudc
nhudm truc tiép mau tim 66, thudc nhudm truc tiép mau tim 99 va cac dang hdn
hop dugce alkoxyl héa cta ching. Thudc nhudém bis-azo dugc alkoxyl hoa duoc
thao luan trong WO2012 / 054058 va W0O2010/151906. Mot vi du cua thube

nhudm bis-azo duoc alkoxyl héa la:

O

H
S-N—(CH,CH,0)5CHs

O

U tién 13, thuéc nhudém azin chon tir cac thudc nhudm phenazin sulfua va
cc thudc nhudm cation phenazin. Céac vi du duge vu tién 1a thubc nhudm axit
mau xanh 98, thuéc nhuém axit mau xanh 50, nhudm v&i CAS-72749-80-5,

thudc nhudém axit mau xanh 59 va thudc nhudom phenazin dugc lua chon tu:
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CPZ
HN N N(CH,CH,Y>),

Z |
\\)TX4
X

) 3

trong dé

X3 dugce chon tir: -H; -F; -CH3; -C,Hs; -OCHs; va, -OC,Hs;

X4 dugce chon tir: -H; -CHs; -C,Hs; -OCHj3; va, —OC,Hs;

Y, duogc chon tir: ~OH; -OCH,CH,OH; -CH(OH)CH,OH; -OC(O)CHjs;
va, C(O)OCHs.

Thubc nhudém tao béng cé mit trong ché pham trong khoang tir 0,0001
dén 0,5% trong luong, wu tién 13 tir 0,001 dén 0,1% trong luong. Tuy thudc vao
ban chat ctia thudc nhudm bong, cac khoang uu tién phu thude vao mirc d§ hiéu
qué ctia thuée nhudm boéng, phu thude vao loai va mirc dd hiéu qua trong bét ky
loai cu thé nao. Nhu dd néu & trén, thudc nhudm béng 1a thuéc nhudém mau xanh
hodc mau tim.

Hon hop chat nhudém béng cé thé duoc str dung

Thudc nhuém duoc liét ké theo Colour Index (Hoi thg nhuém va thg
mau/Hiép hoi cac nha hoa hoc dét may va cc nha phéi mau).

Dé dé dang str dung, uu tién la néu chét téy giat dang bot dugc diéu ché

theo cong thirc tir cacbonat c6 mat trong goi tir 0,5kg dén Skg.

Vi du thwe hién sing ché
Vidu 1:

Chét dang bt dugc diéu ché theo cong thirc sau day:

Thanh phan % trong lugng
Natri LAS 8,0
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Natri silicat 7,1
Soda khan nhe 22,9
Natri sulfat 59,4
Sokalan CP5 (BASF) 0,4
Natri Cacboxy metyl xenluloza 0,1
Chét huynh quang (Tinopal CBSx ctia 0,02
BASF)

Hoi 4m phén con lai

Chét x4 dudng diéu ché theo cong thirc sau ddy di dugc san xuét:

Thanh phan % trong luong
metyl bis-[etyl (tallowoyl)]- 2- 11,7
hydroxyetyl amoni metyl sulfat

IM HCl 0,01
Nuéc va thanh phan phu bao gom ca phan con lai

chét pha bot va huong liéu

T4m miéng bong dét kim tréng, 5 x Scm, dugc khudy tron trong 800ml
cua 26 nudce cung Phap ¢ 25°C trong 1 gi¢ trong may ap ké (200rpm), diéu nay
cung cip vai kiém soat. Tam miéng bbng dét kin tréng, 5 x 5cm, dugce khudy
tron trong 800ml cta 26 nude cing Phap & 25°C chira 0,8 g/L chat xa dudng
didu ché theo cong thirc & 25°C trong 1 gid trong may ap ké (200 rpm), diéu nay
cung cip vai duoc xir 1y bang chit xa dudng. Sau do, vai dugc dé kho trong
khong khi trong 24 gio.

Chét tay giat dang bot duoc sir dung & mirc 2g/L dé rira tdm miéng bong
dét kin trdng kiém soét, 5 x Scm, trong 800ml clia 26 nudc cing Phap & 25°C

trong 1 gid trong may ap ké (200rpm).0,04g/L ctia 100% mudi than nén (Alfa
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Aesur) di dugc thém vao nudc ria, bén canh 1/3 tAm/L cta tAm bi bin SBL2004
duoc cét thanh 20 manh bing nhau. Didu niy mé phong vét bin dau trong viéc
rira va léng dong hat c¢6 gbc cacbon. Sau khi rira, cdc mau duge tring qua 400 ml
cua 26 nudc cimg Phap va dugce lam khoé trong khong khi. Mau cta vai dugce do
bing phan xa ké va thé hién bang cac gi4 tri CIE L*a*b*. Thi nghiém dugc ldp
lai v6i viéc sir dung vai dugce xir ly bang chit xa dudng. Toan b thi nghiém sau
d6 dugc lap lai nhung cé viée bd sung 0,2g/L alkyl ete carboxylat (oleyl, 10EO)
vao dung dich giat chinh.

Céc két qua duoc dua ra trong bang dudi day

Gitl xa dugc xtr ly Gill x4 dugc xu ly
bing bing
Nudc Chét x4 dudng
L* 95% L* 95%
Péi chimg cho giat chinh 73,6 0,4 71,5 0,4
Giat chinh véi alkyl ete
carboxylat 77,2 0,4 81,0 0,3

Trong quan 4o giit chinh déi chimg, quan 4o duoc xur ly bang chat xa
dudng da ban hon (L* =71,5) so véi quan 4o déi chimg (L* = 73,6). Tuy nhién,
trong giat chinh véi quan 4o da dugc giit bing alkyl ete carboxylat, quan 4o
duge xir Iy bing chat xa dudng sach hon (L * = 81,0) so v6i dbi chimg (L * =
77,2).

Viéc xir Iy bang chat xa dudng sau d6 giit chinh bang alkyl ete carboxylat
mang lai hidu qua 1am sach t6t nhét, bing chimg 12 gi4 tri L * 16n nhét (81,0).

Vidu?2

Thi nghiém ctia vi du 1 d& dugc lap lai. Trong thi nghiém, khong c6 budc
x4 trude duge tién hanh. Vai dugc giit trong chét dang bot duoc diéu ché theo
cong thirc thém hodc bo di viéc thém 0,2g/L alkyl ete carboxylat (oleyl, 10EO)

vao dung dich giat va véi chét dang bot dugc diéu ché theo cong thirc va chit xa
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dudng dugc thém vao dung dich gidt mot 1an nita thém hodc bét di viée thém
0,2g/L alkyl ete carboxylat (oleyl, 10EO).

Céc két qua duoc thé hién trong bang dudi day

L* 95%
Déi chimg chét tay giit chinh 73,3 0,3
Chét tiy gidt chinh véi alkyl ete carboxylat 76,6 0,5
Chat tiy gijt chinh & d6i chiing chét xa dudng 74,5 0,3

Chit tAy giat chinh & chat xa dudng véi alkyl ete| 77,2 0,3

carboxylat

Déi vé6i chi viée sir dung chit tiy giat chinh, cé su tuong tu véi két qua
cta thi nghiém 1 va thir nghiém 2, véi cac gia tri L* 1a 73,6 va 73,3 nam trong
khoang tin cdy 95%.

Diéu ndy ciing dung véi chét tiy gidt chinh véi alkyl ete carboxylat, véi
L* 14n luot 1a 77,2 va 76,6 cho thi nghiém 1 va thi nghiém 2, mot 14n nita véi
khoang tin cdy 95%. Trong khi chit tdy giat chinh va chét xa dudng duoc xir
dung cung nhau trong phuong phap ma két hop chit xa dudng véi hop chét
~ amoni bac bbn va chét téy gidt trong cung mot bude, L* 14 74,5 va tang dén 77,2
khi thém tiép alkyl ete carboxylat. Loi ich cua alkyl ete carboxylat dbi véi chét
tAy gidt chinh 12 76,6-73,3 = 3,3 va dbi véi chat tay giit chinh véi chat xa dudng
trong cung budc 77.2-74.5 = 2.7. Khong c6 thém loi thé nio cho viéc sir dung
alkyl ete carboxylat trong phuwong phap két hop chét tay giat chinh va chét xa
dudng trong cung mdt budc. Diéu nay 1 trai véi vi du 1, trong d6 hidu qua gia
ting c6 thé thdy dugc khi chét x4 dudng va chit tiy giat chinh duoc sir dung lan

luot.
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Yéu cau bao ho

1. Phuong phép giat gom cac bude tiép ndi sau:

(i) khudy tron quin 40 vai trong dung dich chira nuéc tir 0,5 dén 10g/L
chat xa dudng, trong d6 chit x4 dudng chira tir 1 dén 25% theo trong lugng hop
chét amoni bac bén trong budce (i) hop chit amoni bac bén c¢6 cong thirc chung
(D:

[IN"(RD(R2)(R3)(Ra)]y X (D),

trong do

Ri1, Ry, R3 va Ry, dugce chon ddc 1ap tir nhom hydrocacbon c6 tir 1 dén 30
nguyén tir cacbon, tuy chon chira di thé hoic este hoic nhém amit; trong do it
nhat mot trong s6 Ry, Ry, R3 va Ry duogc chon tir nhém hydrocacbon cé tir 10 dén
20 nguyén tir cacbon.

X 1a anion; va,

y la hoa tri cua X;

(i) 1am khé quén 4o vai;

(iii) tron quén 4o vai trong dung dich chira nuée tir 0,5 dén 10g/L chét tay
giat chinh dugc diéu ché theo cong thire chira tir 5 dén 40% theo trong luong
chit hoat dong bé mit anion, chét hoat dong bé mat anion cung cép tir 0,02 dén
1g/L axit alkyl ete cacboxylic hodc mubi carboxylat ctia né c6 ciu triic sau:

R-(OCH,CH;),-OCH,-COOH,

trong d6 R 1a chudi alkyl c6 tir 10 dén 18 nguyén tir cacbon bio hoa hoic
khong bdo hoa don, n 12 16n hon 4, vu tién hon ca la tir 10 dén 20; va,

(iv) theo tiy chon c6 thé duoc xir Iy budc nita véi chét xa dudng va 1am
kho vai;

trong d6 trong budc (iii) chét tay giat chinh duoc didu ché theo cong thic
c6 ty 1€ trong lugng chét hoat dong bé mat khong ion/chit hoat dong bé mit

anion tir 0 dén 0,3.
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2. Phuong phép gidt theo diém 1, trong d6 trong budc (iii), tir 0,04 dén 0,4g/L

axit alkyl ete cacboxylic hodc mudi carboxylat ctia ching cé mit.

3. Phuong phap giat theo diém 1 hoic 2, trong d6 R duoc chon tir nhém bao

gém: lauryl; stearyl; va, chudi oleyl alkyl va n dugc chon tir 5 dén 20.

4 Phuong phép gidt theo diém bét ky trong s cac diém néu trén, trong d6 trong

bude (i) tir 3 dén 15% trong lugng hop chit amoni bac bdn cé mit.

5. Phuong phép gidt theo diém bét ky trong sb cac diém néu trén, trong do trong
budc (iii), chat tay gidt chinh dugc didu ché theo cong thirc chira tir 10 dén 20%

trong luong chét hoat dong bé mit anion.

6. Phuong phap gidt theo diém bét ky trong sb cac diém néu trén, trong d6 trong
buée (iii) chét tdy giat chinh dugc didu ché theo cong thuc chira it hon 1% trong

lugng phosphat.

7. Phuong phap giét theo diém bat ky trong sb céc diém néu trén, trong do trong
buéce (iii) chat hoat dong bé& mit anion, trir axit alkyl ete cacboxylic hodc mudi
carboxylat cua ching, dugc chon tir: alkyl benzen sulfonat mach thrfmg; alkyl

sulfat; xa phong; alkyl ete sulfat; va, hon hop cua chung.

8. Phuong phap giat theo diém bt ky trong s6 cac diém néu trén, trong d6 trong
buéc (iii), chét tdy giat chinh dugc didu ché theo cong thirc chira tir 0,002 dén

0,2% trong luong enzym subtilisin proteaza.
9. Phuong phap giat theo diém bét ky trong so cac diém néu trén, trong d6 do

pH ctia dung dich chira nude trong budce (i) nhé hon 7, vu tién 1a tir pH 3 dén

6,5, trong d6 do pH st dung dugc cung cAp bing chét xa dudng.
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10. Phuong phap giat theo diém bat ky trong sb cac diém néu trén, trong do do
pH cia dung dich chira nuégc trong budec (iii) 1a tu pH 7 dén 11, trong d6 d6 pH

sir dung dugc cung cip bang chit tdy giat chinh dugc didu ché theo cong thirc.

11. Phuong phép giat theo diém bt ky trong s6 cac diém néu trén, trong d6 chét
x4 dudng dugc sir dung trong budc (i) chira t61 da 1% chét hoat dong bé mit

anion, vu tién 1a chat xa dudng khong c6 chat hoat dong bé mat anion.

12. Phuong phap giit theo diém bt ky trong sb cac diém néu trén, trong d6 chat
x4 dudng dugc sir dung trong budce (i) chira t61 da 1% chit hoat déng bé mit
khong ion, uu tién 1a chat xa dudng khéng chira chét hoat dong bé mit khong

ion.

13. Phuong phép gidt theo diém bét ky trong sb cac diém néu trén, trong d6 chat
tay gidt chinh dugc diéu ché theo cong thirc duge sir dung trong budc (iii) chia
t8i da 1% hop chit amoni bac bon, wu tién 13 chét téy giat chinh khong chtra cac

hop chit amoni bac bén.
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