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chwong 1. Binh nghia va y nghia cua cac
chat hoat dong bé mat

1.1. binh nghia vé cac chat hoat déng bé mat

C4c chat hoat dOng bé mat (HPBM) 1a nhlfrng hgp chat héa hoc c6 khd ning
lam thay dGi tudng tic pha (phase) va ning lu‘dng 3 mat ranh g101 ti€p gidp “IOng-
khong khi", “IOng ran” va “dau-nudc” ...v.v. Phan 16n cic chat hitu co trong di€u
kién nao d6 déu cé thé bi€u hién ra 1a chdt HDBM. Tic dung nay xudt hién do cau
tao phan tU, vi du tinh phan cuUc va do cic di€u kién bén ngoai giy ra nhu nhiét do,
dung méi, nOng d0... Thuc t€ tuy thudc vio di€u ki€n bén ngoai ma hop chat cé thé
12 chat HPBM & cic mUc d0 khac nhau.

Chat HPBM c6 kha ning nam G trén 16p bé mat dung dich ¢6 dd hdp phu T'> 0
tc 14 c6 su hdp phu duong. N6 c6 cic dac di€m sau:

C6 sUic cing bé mat o bé hon cla dung mdi vi nhu thé né mdi nam & 16p bé
mat, do tinh chat nhiét ddng hoc. T d6 dan dén slic cing bé mat cla dung
dich 04 nh0 hon sUc cing bé mat clia dung mdi Ogp, .
C6 d0 tan tuong d6i nhod vi n€u khong né c6 xu hudng rGi khdi b€ mat dung
dich vao trong chat 1dng.
Ngudc 1ai, cdc chat khong phdi 1a chat HPBM, chiing ¢6 xu hudng r0i khdi bé mat
dung dich d€ tan vao trong dung dich, c6 d0 hdp phu T < 0, tlc 1a c6 d0 hap phu am.
NG ¢6 cdc dac diém trai ngUQc nhU sau:
C6 sUc cing bé mat o 16n hon sUc cing bé mat cla dung mdi, tir d6 dan dén
stc cing bé mat cla dung dich o4 16n hon slc cing bé mat cla dung moi
Om -
C6 d0 tan cao vi thé chat tan mdi c6 th€ r0i khdi bé mat di vao trong dung
dich.

MOt sO it chat HDBM nhu duOng khi hoa tan vao dung dich thi sUc cing bé mat
cUa dung dich khong khac sUc cing b€ mat clUa dung moi 12 may.

Thong thudng chat HPBM 1a mOt phan t( h{tu co chra gdc hidrocacbon va mobt
hay nhi€u nhém hoat dOng.

Phan hidrocacbon (dugc goi 1a lipophin hay hidrophop) c6 thé la parafin,
isoparafin, benzen, ankylbenzen, naphtalen, vong ngung tu hidrocacbon c6 mach
nhanh. C4c nhém chUc chlra oxi( COOH, -OH), ch(ta nitO (nitro, amin, amit, imit...),
cdc nhém ch(a Iuu huynh(sunphat, sunphonat), photpho(photphat, cacboxylat)... déu
dudc goi la hidrophin.



1.2. Phan loai cac chat hoat dong bé mat theo str dung

Trén c0O s@ tinhs chat cla cdc chat HDBM va cdc hé thOng nhii ngudi ta phan
chia ching thanh mot s0 loai sau day:

1.2.1. Chat hoat déng bé mat tan trong nudc

Cic chat HDBM nay gbm 2 phan: phan hidrocacbon (lipophin hay hidrophob)
va phan chla cidc nhém phan cUc nhu -COONa, —SOsNa, —OH ... (hidrophin hay
lipophob) c6 tic dung lam cho chiing dé tan trong nudc. Chiing dugc st dung & dang
dung dich nudc 1am cic chat gidt rlta, chat tuy€n nGi, chat pha nhii, chat Uc ché in
mon, chat tham udt. ..

VE& mat cadu tao, cic chat HPBM tan trong nudc dudgc chia thanh cdc chat
HDPBM cationic, anionic va khong ionic. Tinh chat dac trung cUa cdc chat HPBM tan
trong nUdc 1a tac dung clla né & trén bé mat phan cich nudc - khong khi nghia 1a 1am
gidm sUc cing bé mat cla chat dién ly & gidi han ti€p gidp khong khi .

1.2.2. Chat hoat ddng bé mat hoa tan dau nudc

Chiing dugc sU dung chU y€u cho hé “dau-nudc”. Nhém hidrophin 1am cho né
tan trong nUdc con gbc hidrocacbon dai tao cho né tan trong dau. Chat HPBM tan dau
nudc dugc st dung 1am cdc chat pha nhii, tao nhii va chat Uc ch€ in mon kim loai.

1.2.3. Chat HPBM tan trong dau

Chiing 13 chat khi thém vao dau, m& 1am chat Uc ch€ dn mon, bi€n tinh bé mat
chat ran, tao nhii... Chat HDBM tan trong dau, khong hoa tan va khdng phan ly trong
dung dich nu@c. Phan lipophin (hay hidrophob) 1a cdc gdc hidrocacbon mach nhanh
hay hidrocacbon vong thom tao cho né dé tan trong ddu. Céc chat nay la cdc chat
HDBM yéu & ranh giGi ti€p gidp “mdi trudng 10ng- khong khi”, né 1am gidm sUc cing
b€ mat clla sdn pham dau ti€p gidp v&i khong kh.

Céc chat HPBM tan trong dau, trong moi truOng hidrocacbon it phan cuUc ciing
nhU céc chat HPBM tan trong nUdc trong mdi triGng nUdc phan cUc déu tao nén cic
mixen gdy nén gidi han tudng mixen-moi truOng. Vi du cidc chat sau 1a cdc chat
HDBM tan trong dau:

OH

C20 SO3Na
Coo SO3Na ;©/ Cs
Cs
Cs



SO cdc phan tU tao nén mixen va su hinh thanh nOng d0 t&i han mixen cla chat
HDBM tan trong dau trong san phdm dau mo va trong moi trudng it phan cyc khic c6
lién quan v&i tinh chat thé tich béi vi tinh HDBM cla chdt HDBM tan trong du ndm
& gidi han kim loai-nudc thudng quyét dinh tinh chat HDBM cUa né.

Trén bang 1.1 cho su phan loai chung cic chat HDBM. Theo d6 tat cd cic chat
HDPBM dugc phan chia thanh 5 nhém dua trén mOi quan hé gilta hidrocacbon
(lipophin) v nhém phén cuc (hidrophin) cUa phan t(f, dugc g0i 1a can bang hidrophin-
lipophin (HLB) hay cin bang oleophin-hidrophin (O/H). Gi4 tri HLB s& duoc gidi
thich rd & chuong 4.

Ngoai ra, dua trén hién tugng hinh thanh keo tu cUa dung dich ngudi ta cling
phan chia cdc chdt HPBM thanh hai nhém 1a chat HDBM keo tu va chat HDBM
khong keo tu:

1. Chat HDBM keo tu (hay tao mixen) 12 nhiing chat trong dung dich sau khi
dat nOng d0 bdo hoa khong tao ra k€t tUa hay khong phan 16p ma tao ra cic
mixen c6 kich thu@c vai nanomet dén vai micronmet. SU’ tdo ra cidc mixen
nay c6 10i vé ning lugng: nhém hidrophin bao quanh hidrophin, nhém
hidrophob bao quanh hidrophop, tuong tu' nhu hé hap phu trong hé 1dng-khi
hay 10ng-10ng.

2. Chat HPBM khong keo tU (hay hoa tan phan t() tao ra mOt dung dich trong.

Chat HPBM keo tu dugc Ung dung 1am bén ving héa hé phan tdn va cic chat
giat rlta. Chat HPBM khong keo tu dugc dung 1am chat phan tdn va chat tao bot. Tuy
nhién trong mOt sO truOng hop cd hai chat nay déu c6 tic dung nhU nhau, vi du chat
HDBM khong keo tu dugc dung 1am chat dOng nhii héa hay chat bén viing héa bot
kém bén, con chat HDBM keo tu 1ai dugc dung 1am chat tao mang.

Bang 1.1. Pac tinh clla mOt s6 chat hoat dOng bé mat tan trong nudc (W), tan trong
dau nudc (WO) va tan trong dau (O)

Chi dan Chat Chat Chat HbBM | Chat Chat
HbBM HbBM (WO) nhém 3 | HbBM HbBM
(W)nhém 1 | (W) nhém 2 (O) nhém 4 | (O) nhém5S

Pdc  tinh | Chat Chat Chat HPBM | Chat Chat

tao mixen | HDBM HDbBM phan cuc tao | HDBM HDbBM

(nhi) khong phan | phdn  cuc | ra dung dich | phdn  cuc | khdng phéan

cUc tao ra|tao ra dung | mixen dau va | tao ra dung | cUc tao ra
dung dich | dich mixen | nhii nu6c hay | dich mixen | dung  dich
nudc that | trong nudc | nhii dau dau that
nudc/dau
hoac
dau/nudc

HLB




(cAn bang > 15 10-15 8-10 <8
hidrophin-
lipophin )
O/H
(cAn bang <0,5 0,5-30 > 30
oleophin-
hidrophin )
Nong do > 7g/l 0,1-7g/ < 0,2g/1 trong | 0,001 -0,8% >0,2 %
mixen t&i H,O hay (khoi (khoi
han 0,001-0,1% luong) lugng)
trong dau trong dau trong dau
Ung dung|Chadt tham |Chat gidt | Chat nhii héa | Chdt  Uc
chinh udt rUa va Uc ché in | ch€ in mon
mon

Bang 1.2. Vai tro Ung dung cUa cic chat hoat dOng bé mat

Céc qud trinh gy ra boi
chat HDBM keo tu

Céc qud trinh giy ra béi chat

HDPBM khong keo tu

Céc qué trinh gy ra bdi
cd 2 loai chat HbBM

Bén vimg héda
nhii

Su tao hat (bot
bén)

Tac dung giat
ra

Téi tao dau

Ki nudc héa
U'c ché dn mon
Téac dung chiu mai mon

Chat tao bot

Su kh{ bot

biéu hoa su 16n 1én cla tinh

thé

KhU séng va chdy roi
Lam cham sy bay hoi
Thu gom dadu md

Bén vitng héa th€ huyén phu

Tuyén nGi.
Tham udt.
Khang tinh
Gidm d0 bén
Pha nhii

Phan tan

1.3. ’'ng dung cla cac chat hoat déng bé méit trong san xuét va dei

song

Cac chat HPBM c6 Ung dung rOng rii trong nhi€u nganh sdn xudt cong, nong

nghiép, xay dung.

1.3.1. Cong nghiép hoéa chat: Trong cong nghi€p hod chat, cic chat hoat ddng bé

mat dugc dung lam:

Chat tao mang: gidm d6 dinh cla cao su, ho trg qué trinh nhudm mau, ki nudc
héa cla gidy (khong tham nudc).
Chat phan tan: ting chat lugng cUa qud trinh hoa trOn cUa cao su, phan tdn chat
mau, nghién xi ming. ..




Chat thdm udt: qua trinh sdn xudt nhua

Chat bén nhii: polime héa th€ nhii, ch€ tao cao su mU, tao hat sdn pham

Chat tao bot: ché€ tao chat déo x0Op, sU tao bot trong cdc qud trinh sdn xudt
khdc nhau nhu cong nghi€p san xudt chat gidt rlra, sdn xudt va pha ché cic thude
bdo vé thuc vat.

Chat tuy€n n0i: tuy€n nGi cic muli va quang

1.3.2. Khai théc va ch€ bi€n dau mé
Chat Uc ché€ #n mon: phd nhii dau thd
Chat gidt rlra: chat tao bot va nhii héa
Dich khoan, thém chat nhii héa vao dung dich khoantao ra nhii tUong
Lam sach va bdo vé cic phuong ti€n ch(fa dung va van chuyén dau m&
Bén viing héa cdc chat chOng oxi héa
Ph4 nhii dau tho- 1am sach dau tho.

1.3.3. Cong nghi€p nhe nhu dét, da, thuc phdm, nhuém
Chat chOng tham uét: XU Iy bé mat sgi va sdn phdm khic
Chat tham udt: cong nghi€p da, sOi va chat mau
Chat nhii héa: boi m& dau céc da, da cé 16ng, sO1
Chat gidt rlra

1.3.4. Cong nghi€p luyén thép va ché tao may
Mang mOng: chat phl bé mat dién hda, chat gitip chay khi han thép
Chat tham udt
Chat Uc ché #in mon
Chat nhii héa
Chat tuy€n n0i va chat tdy rla

1.3.5. Cong nghiép va ki thuat xay dung
Chat tao mang va chat ki nudc: chat phu gia xi ming
Chat phan tan: trdn t6t hon c4c thanh phan
Piéu hoa sU phat tri€én cUa céc tinh th€ trong qud trinh sdn xudt xi ming
Chat tao bot: ché tao bé tdng bot, thach cao min, bot ch{ra chdy
Chat nhii héa: nhii bitum, nhii ch(fa chdy
Chat phu gia cho qu4 trinh nghién xi miing va dong cUng xi ming
1.3.6. Nong nghiép
Chat phun mii: ch€ tao thuOc bdo v& thuc vat (trlr sau, trlr cd ..) dang suong
mi phun bang mdy bay...
Chat tao mang va chat ki nudc: chat chdng mat phan bén trong dat
Chat nhii héa: ché tao cic dung dich thuOc bdo vé thuc vat dang nhii phun tay,
phun mady...

1.3.7. Cong nghi€p thuc pham



Chat tao mang ngin can su héa cling cla banh mi

Chat di€u hoa su phat tri€n cUa tinh th€ trong qu4 trinh ché bi€n dong lanh

Chat nhii héa trong qud trinh sdn xudt magarin (bG thuc vat), s(fa nhan tao,
mayone va cic san pham khéc

Chat bam dinh b& mat kim loai khi son phu céc 18p bdo v& hOp dung thuc
pham

1.3.8. Cong nghi€p duoc phdm
Chat tham udt 1am cho thubc phén tan lan truyén tOt hon trong cd thé
Chat nhii héa trong qué trinh sdn xudt crem bdi mat, crem dudng da, cic dang
thuOc phun st triing
Chat bén nhii ché tao thuOc dang sird
Chat kh(r bot, cong nghiép tGng hgp vi sinh
Chat giat tay
Chat chOng vi triing, vi khudn

1.3.9. Sinh hoc
Ché tao mang sinh hQc
Chat bén vUng tao nhii thién nhién (sta, mU cao su)

chwong 2. Phan loai va cau tao cac chat
hoat dong bé mat

2.1. Phan loai cac chat hoat dong bé mat theo cau tao.

C4c chat hoat ddng b€ mat (HPBM) trong phan tU cUa ching c¢6 ch(fa nhiing
nhém Ua nudc (hidrophin) va nhém ki nudc (hidrophob) do dé dugc coi 1a phan tlr
1uGng tinh.

Dua trén cdu tao héa hoc ngudi ta phan chia cidc chat HDBM thanh 4 loai:

Chat HPBM anionic, ki hiéu

©
Ch&t HPBM cationic, ki hiéu ®
Chat HDBM khong ionic, ki hiéu ]
Chat HPBM ampholit (amphotere) ch(fa di€n tich 4m hay dién tich
duong phu thudc pH méi trudng, ki hiéu © ®
Chat HDBM da dién tich
Chat HDBM polime




Ngoai ra ching ciing dudc phan loai theo tinh tan trong nudc, chang han chat
HDBM kém tan trong nu&c nhu cic axit béo hay chdt HDBM tan manh trong nudc
nhU cé4c arylsunfonat, chdt HDBM kém bén.

Chat HDBM nam trén mat
ngin cach hai tudng 18ng-khi

NN 7 /7 4
o 00000000000
N . . . . . © L ..

o e e 0\ /J

2.2. Chat HbBM anionic.

Chat HPBM anioic 1a loai chdt HDBM ph6 bi€n va dugc s dung tUr 1au, gdm
cac loai sau:

2.2.1. Cac cacboxylat.

a) Xa phong dugc biét dén tU 2000 nim truGc 12 mudi clia axit béo: R—COO®N®
b) Ete cUa axit cacboxylic:

Axit ankyl polioxietilen cacboxylic: R—-O- (C,H,0),CH,COOH

Hodc dang mudi natri clla né: R—0-(C,H,0),CH,COO

2.2.2. Cac cac sunfonat.
a) Ankylarylsunfonat, vi du ankylbenzensunfonat (ABSs):

R@sm 8

b) Sunfonat mach théng (ankylsunfonat):
R—SONa®
¢) Hidroxiankansunfonat:
OH

R-CH,—CH—(CH,), SOCNS
d) Ankenylsunfonat:

R-CH=CH-(CH,),SOON£
e) Ancolsunfat:

R—(0-CH,CH,),—OSON
f) Sunfat dau va glixerit:

10



0
H,C—OCR
HC—OH
Hzé—oso%e@

g) Sunfat ancanol amit:
O

v

R—C
\NH—CHQCHZO—(CHQCHZO); SONL

Amit ete sunfat
2.2.3. S&n ph&m ngung tu cla axit béo.

a) Isothionat:
R—E—OCH2CH28 O3Na

o
b) Taurat:
@
R—C—l\IT—CH2CstO3Na
CHj
¢) Sacosinat:
e
R—C—l?-CHQCHzCOONa
CH;
d) Axit béo ngung tu:
OH
__ 0]
0= I
A VA Y e
H
00—

OH

Ankylamit glutamic
e) Dan xudt axit photphoric (axyl héa protein)

R (IC)I
NS P €O

H

11



Axyl héa sdn pham thUy phan protein
f) Dan xudt anionic cUa ankylpoliglicosit:

OR
RO 0
RO
OR
O
O
RORO O\/\/\/\/\/
OR
n
OH OH
|
R=H, —CO—CH—(FHCOONa, —CO- CHZ—Q—CHZCOONa ,—CO—CHZ—Cﬁ—COONa
OH COONa SOs;Na

2.3. Chat HbBM cationic.

2.3.1. Mu®i amin bdc 1, amin béo axetat hay clorat.

P . R—NHPX®
2.3.2. Mudi amoni béc 4. 3% (X= CH;COO:;, ClOy,...)
o, CHs
Trimetylxetyl amoni bromua CiHs 3N/—CH3 Br
“CH;

2.3.3. Amit cGla amin thé dugc cation héa bang etylsunfat :

®
_CH,—CH,OH

R—CONH(CH,), - N—CH,~CHOH |SO03-C5Hs
C,Hs

Dietanoletylamino-propylamin : monoetyl sunfat

12



®
_CH,—CH,OH

HoN~(CHy)s~N-CH,~CH,0H | $03-C3Hs
C,Hs

Trietylamino-propylamid :

®
_CH,—CHs

R—CONH(CH,); - N—CHy—CHj | SO, C-Hs
C,Hs

2.3.4. Amit cUa dietylentriamin duodc vong héa cho imidazolin va dan xudt cla
no :
C——NH
R-CONH-CH,-CH,~ NH-CH,—CH,~NH, ——» oN.  CH,
NH,—CH,—CH, CH

2.4. Chat HbBM khéng ionic.

2.4.1. Este poliglycol:
Monoeste: R—E—O—(CH2CH20)HH

O
Dieste: R—(I;—O—(CH2CH20)H—E— R
O 0

2.4.2. Ete cla mOt s nhém phan cuc:
R—O—(CH,CH,0O),H

2.4.3. Este cUa poliol
Sorbitol (mono va dieste):

OHH OHOH
HOCHZ—Cl—é—é—ClI—CHon —CH,0—COR
HOOHH B
Erythrol hay erythrit:
HOCH,—CHOH—CHOH—CH,OH —CHZO—ﬁ—R
0]
Pentaerythrol (mono, di, tri, tetra-este)
HOCH,, CH,OH —CHZO—ﬁ—R

C

0
HOCH,” CH,OH

13



Trimetylolpropan (mono, di, tri-este)

CH,OH B o
CH;CH,—CZCH,0H CHO—C—R
CH,OH O
_CH,0COR _CH,0COR _CH,0COR
CH;CH,—C—CH,0H CH;CH,—C—CH,0COR  CH3;CH,—C—CH,0COR
CH,OH CH,OH CH,OCOR

Ancoloxietyl héa (bac 1 va bac 2)
RCH,O(CH,CH,0),H RR’CHO(CH,CH,0O),H

R Cs—Cys R,R°Cy—Cy4y
n:3-5 n:3-12
bac 1 bac 2

2.4.4. Cac chat HDBM Ia cic este va amit cla duong.
Céc chat HDBM nay c6 kha niing phan hly do céc vi sinh vat, ching thudng 1a
céc este cUa cdc axit béo v&i dudng hodc Ia amit nhu sau :

O O

I I HOCH,
CHj3;(CH,),oCOCH, CHj;(CH,),oCOCH,
@]
-0 OH 0O
OH OH o CH,OH
HO HO OH
OH OH
Glucoz0 6-dodecanoat Sacaroz0 6-dodecanoat
0
CH3(CH,)0COCH,
——O
OH
0O—CH, CH;
HO —O CH IlI C—R
OH . 2 I
H_CI_OH O
HO HO—C—H
HO o |
HOHC | H—(l3—OH
H—C—OH
O |
| CH,OH CH,0H
Rafinozo 6-@®ecanoat OH N-Metylglucamit cfia axit bEx
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i
CH;(CH,);(COCH,

——O
OH
O—CH,
HO o)
OH
OH
HO —O
OH
HO T—
HO o
O
CH,OH
OH

Stachyoz0 6-dodecanoat

2.4.5. Cac chat HDBM este ortho- bén viing v6i ki€m nhung bi phan hUy trong
moi truong axit.

2) 0 /\Eo\/} _ CH(CH)mCH3
CH3(CHy)m— O/E\/ }\/\ /\/E \/}OCHz(CHz)mCH3

b)
O(C2H4)nCH3 CH3

HO{(CHCHZO)m CH— O%(CHCHZO)m
Oxit amin C12H35N(CH3)20
2.5. Chat HbBM ampholit (amphotere) phan tir chira ca nhém bazo va
nhém axit.

2.5.1. Photpholipit:

0
/7
sz—o—c—R
0
—O0—C— _CH;
(|IHOC§ Al 0C2H4(1@ICH301—<1a
CHz—O—li/;A “CH; 15
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a) Photphatidylcholin: Lexitin (Lécithines)

@)
Il

CHy—0~C—CisHan
CH—0—C=CysHay

0

1 @/CH3 Q
CH—0—P O—{CoH,—N=CH3| OH
OH CHs

(A)Hidroxit cUa trimetylamino etanol hay cholin
@/CH3
Al —O—CHy—CH;—N-CH; OH
CH3
b) Photphatidyletanolamin: céphaline (xephalin)
(A) Etanolamin hay colamin

c) Photphatidylinositol ﬁ
(A) Hexolxiclic hay inositol CH Z_O_OC_ CisHat

OH OH CH—0— GC— CysHay
Alg —0O H |

el s
H OH C«ng thec chung cfia photphati®/l

OH H
d) Photphatidylserin NHz
(A) Etanolaminocacboxylic hay xerin Alp —O—CH,— CH\

COOH
Axit akylaminocacboxylic o)
R—NH—(CHn—C,
OH

2.5.2. Beten (Bétaines) chtra nhém amonihidroxit
®
CHs o
CHs—N | OH
CH4 ‘
CH,— COCH
Dan xudt cUa glicol nhdn dugc qua oxi héa cholin: H,N — CH, - COOH

16



® @

CH3\ e [O] CH3\ S
CH;—N | OH —> CH3;—N | OH
CH | CH3”
CH,— CH,OH CH,— COOH
Cholin Beten

Céc hidrat hay hidroxit amoni bac 4 nhan dugc qua phdn Ung cUa hidroxit kim
loai v&i mudi amoni bac 4.

CH; 1@ CH; 1@

CH | o CH | 0

ep N B® + KOH | N OH®+ KBr
5/ 5/

CH; CH;

2.5.3. Ngung tu betenic: dang mu®i clorua.
a) Betenclohidrat:

CH3 CH3
@ 06
CH;-N + CICH,—COOH ——» CH;—NCl
\
CHjy CH3/ CH,—COOH
Trimetylamin betenclohidrat
b) N-trietanolaminaxeticclohidrat.
HOCH,—CH, HO—CH,—CH,
®. 0
HOCH,—CH,-N + CICH,—COOH ——> HO—CHz—CHz}N\Cl
HOCHZ—CHZ/ HO—CH,—CH,” CHr—COOH
Trietanolamin

¢) Este cUa axit béo.

R—C/:O R—C/:O
O—CH,—CH, O—CH,—CH,
®. 0 \ @06
HO—CH,—CH,—N CI HO—CH,—CH,—N Cl o
\ )
HO—CH,—CH, CH,—COOH HO—CH,—CH, CH,—C_
CH;
Dang axit Dang este

* Budc trung gian di€u ché c4c sdn phdm trén 1 cic dan xudt amit hodc este cUa axit
cacboxylic :
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0 o)
R-C’ CH,-CH,OH R-C 2
L =CHy « LH-CHO0H  R—-C_ CH,-CH,0H
N N’ N _CH,-CH,0H
CH,-CH,0H CHZ—CHZ—O—ﬁ—R “CH,-CH,-N
AN
amit o monoamidoeste O amit amin thC)CHZ_ CH,0H
o)
[l 0)
_CH,—CH,—0—C—R I

AN
\CHZ_CHz_O_C_R O-CH,—CH,;—CH,—CH,-CH,0H
[l

N
N

oo este
amit dieste O

d) Céc sunfobeten hay cacboxylbeten:

@/CH3 @/CH3
CH,CH,CH,0S0, CH,COO
(Sunfobeten) (Cacboxylbeten)

2.5.4. Cac arylsunfon: dang mudi ndi phan tlr
N-C

@ 7, A\
R— NH—C2H4NH2@ R—C7 N o
N=C SO3
: e

SO,

2.6. Chat HbBM da dién tich

Chat HPBM da dién tich da dugc bi€t dén va st dung trén 50 nidm, ddc biét
phO bié€n 13 dang cation. Trong phan tU cUa chiing c6 th€ cha 2, 3 hodc nhi€u hon
nra tim mang dién tich dudng (+) hodc am (-), phan t& thudng c6 dang dime, trime
hay polime.VE& mat cdu tao cic chdt HDBM nay con c6 th€ phan chia theo cic loai:

Chat HPBM oligome

Chat HPBM oligomeric

Chat HDBM gemini

Chat HbBM monome

Chat HPBM oligome, phan t(* gdbm cdc phan mang dién tich ghép 1ai (hinh a),
chat HPBM oligomeric gOm c4c phan mang dién tich khdc nhau (nhU copolime) ghép
lai (hinh b), chat HDBM gemini gdm hai n(fa phan t& mang di€n tich ghép 1ai (hinh
¢), chat HDBM monome 12 c4c loai phan t& mang mOt di€n tich nhu trén (hinh d)

ISR O o P00,

a) Chat HDBM oligome b) Chat HDBM oligomeric

1B T
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c¢) Chat HbBM gemini d) Chat HbBM monome
Hinh 2.1. Mb hinh c4c chat HDBM da dién tich

MUc d6 oligo héa phan tU cdc chat HDBM tUc 1a sO 1ugng cic phan mang dién
tich trong phan t(f chat HDBM thay d6i tiy thuQc vao yéu cau va di€u kién phdn Ung
tOng hgp. Dudi diy trinh bay mot sO loai thuGng gdp.

2.6.1. Chat HDBM gemini (dime).
a) Chat HDBM gemini (dime) dang cation

Trong phan t& ¢6 ch(ra hai n(ra mang di€n tich duong (+) doi xUng vGi nhau,
thudng gdp 1a cdc muOi amoni bac 4 nhu cic chat dudi day:

| o ol 0 l® ‘ |
@ITI_(CHZ%_%_QBr - T 287 AL TR
n
R R R R R R
@) (b) (©

0= —0 78 ©] @/ \ ©
%\I N§ R—S—QN—Y— N B S—R2Br

0 0 (e)

>=0 0=(

R R
(d
b) Chat HDBM gemini dang anion.
Phan 16n cic chat HbBM gemini dang anion la cdc sunfonat (a), sunfat (b),
photphat (c), cacboxylat (d) vGi cdc phan mang di€n tich am (-) nhu s@ d6 dudGi dy:
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(©) X =OPO(OH)(ONa)
(d X=OCH,CO,Na

X Y X
(a) X=CH,CH,CH,SO;Na
2_/ \_g (b) X=0SO;Na
0 0
R R
Y = 0, O-(CH,CH,0),-

0
) o_ _0O 0 0
Nao3342\0Ns = Na0—1|>—o/\ O—P—NaO
R OR OR
R” SO3Na

©) ®
¢) Chat HDBM dan xudt axit amin.
TU céc axit amin di€u ché cic chat HDBM gemini vGi sU thay d6i cau tao &
cdc dau phan tU khac nhau nhu hinh dudi: chat (a) khong ionic, chat (b) anionic.

o
Ok &ss SOK®

CH;[0CH,CH,l,,  [CHCH,01,CHy

N NH HN
OM g\ /250
s\ g

/NH HN\ NH NH
0=C C=0
N / O:% 2
R R
NH HN
(a) % ?
O O
R R

(b)
d) Chat HDBM dan xudt dudng.

Chat HPBM gemini dua trén cacbohidrat 1 cdc sdn pham mdi, chiing c6 kha
ning phan hly sinh hQc, vi du chat (a), (b) déu 1a chat HDBM khong ionic:
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R
OH OH OH OH

AP AN o
OH OH OH R R OH OH OH

0]
HO
OH o OH
HO o o)
OH
HO 0
)—o
e) Chat HDBM dj dime.

Phan tU cUa loai nay gOm hai nUfa khac nhau, khong d0i xUng, vi du phan t(r (a)
dang cationic va (b) cationic va anionic:

| O
® ©_ 21 Br ©
H
(@) (b)
f) Chat HDBM d0di quang.
Trong phan tU cUa ching c6 ch(ra tim d6i xUng, vi du:
Na,03;PO OPO3Na,

O O
O:< >:O
R R
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2.6.2. Chat HPBM oligome.

Céau tao cUa oligome c6 th€ Ia trime, tetrame hay polime dang cationic hay

anionic, khong ionic nhU cac vi du dudi day:

1) Cationic:
|
@ @ \/k/ \/k/N_ -3Br

® o @

—N N ® ® o
\/\/ \/\/\ | /\/\ | 4Br
1\|I@ R R
@ N R
(C) —NI e
lli . 3Br
_1\|I_
R
2) Anionic
SOgNa NaO3S
(d) 0 0
/ OJ\/O%\/O\)\/O\
0]
NaO3S
\ko
@)
AN
R
3) Khong ionic:
H(OCH,CH), (CHCH,0),H (CHCH,0),H

C OO0
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Céc chat (a), (b) mach théng, (c), (d) mach nhanh, hgp chat (e) polime vong
thOm benzen.
d) Chat HbBM oligomeric, cdc phan t( khdc nhau.

Q CHs
CH,-O— c
('?/\/\/\/\/CH*
H\/ /v CH,-0—C
0 CH;
C H D VAVAVAVS
C mH2m+1 2m+1 CHZ—O—C
(a) C mH2m+1 OH
CH, 0
@] o
RCONH(CHz)ngI—CHZCH(OH)CHZ—O—1|>—O
CH, OH

(c)
2.7. Chat HbBM polime.

Phan tU polime c6 th€ chlta mOt hay nhi€u dién tich 4m hodc duong hodc
khong mang dién tich, c6 cdu tao chung:
A—A—(A),— A—B—(B),— B—B

%A_[I%_A_?_A_[I%_ A_l?j\:
B B B B

A va B 1a nhém hidrophil va lipophil. Vi du :

TH 1 2%

H, CH

@ e 4@ CHy—----
C

R
oond
Chat HDBM anionic
(b) CH3O—(CH2CH20)45—ﬁ—CH:CH—COOC12H25
(0]
Chat HPBM khong ionic
$H3 C1©
(© %N%CHZ—CH—CHZ%
n
Ci2Hps OH
Chat HDBM cationic
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chwong 3. MOt sO tinh chat ctiia cac chat
hoat dong bé mat

3.1. Strc cang bé mat.

3.1.1 Su hap phu
Hap phu 1a su chat ch(a céc phan t0 chdt khi, chat 1&dng hay chat hoa tan 1én
b€ mat phan cich pha. BE mat phan céch pha c6 th€ 1a khi-1Ong, khi-ran, 1dng-10ng
hay 16ng-ran. Hap phu dugc phan chia thanh hdp phu vat 1y (hdp phu Van der waals)
va hap phu héa hoc. Su hdp phu phu thuOc vao nhi€u yéu t0, trong d6 phu thulc vio
nOng d6 C (hay 4p sudt p) G nhiét dd khong dGi 13 quan trong nhat. Pay goi 1a su hdp
phu dang nhiét.
MOi quan hé gilra lugng chat bi hap phu trong 16p b€ mat I', nOng d0 chat
tan trong dung dich C va sUc ciing b€ mat o dugc Gibbs néu ra theo phuong trinh sau:
C do
RT dC

A~

Néu j—g 0 thi T < 0, tUc 1a nOng dO chat tan trong 1&p bé mat bé hon trong
2 . ~ ~ d ~ N o
the tich dung dich, ta ¢c6 su' hap phu am. Neu £ 0 thi T' >0 nOng dO chat tan trong

16p bé& mat 16n hon trong thé€ tich dung dich, ta ¢ su hap phu duong. Néu j—g 0,0

khong dGi khi C ting thi nOng d6 chat tan phan b0 d€u ca trén 10p bé mat va trong
thé tich dung dich.

bai lugng j—g dugc goi 1a dd hoat ddng bé mat dugc ki hiéu 1a G, do dé:

G do RT£ hay L.G
dC C RT

Phuong trinh nay dugc goi la phuong trinh Gibbs.

3.1.2. PO 16n cua suc cing bé mat.

SUc cing b€ mat cla chat 1dng ddc trung cho gid tri ning IUong tU do bé mat
cUa chat 10ng 1a ndi 4p cla chat 18ng sinh ra, d6 1a 1uc kéo cdc phan tl trén bé mat
vao phia bén trong 1ong chat 1dng theo hudng vudng géc v&i b€ mat thoing. Chat
18ng cang phan cuUc, nli dp cUa né cang 16n. NOi 4p cla nudc 1a 14.800 atm con cUa
benzen 12 3.800 atm. NGi 4p kéo phan t vao phia trong 1am cho bé madt chat 1dng
gidm dén tOi thi€u trong nhiing di€u ki€n nhat dinh.
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Luc tic dung 1én mOt don vi bé mat di dugc 1 don vi chi€u dai d€ tich cdc
phan t0 ra khdi b€ mat chat 1dng goi 1a sUc cing bé mat, c¢6 th’ nguyén dyn.cm™ va
duogc ki hi€u la

F= Idynlcm.lcm™ = dyn.cm’

D€ lam ting bé mat can tiéu phi mOt cong d€ thang luc gy ra bdi nbi 4p.
Cong d€ lam ting 1 cm? bé mat bang ning lugng tu do riéng, th(t nguyén erg.cm?
ciing 1a sUc cing bé mat vi:

erg.cm™ = dyn.cm.cm” = dyn.cm’
=10"J.cm?*=10"J.m>

Néu nghién clu chdt 10ng trong d6 truOng Iuc dOng nhdt theo moi hudng
(hidrocacbon parafin, benzen, tetraclorua) va pha giGi han khong bi trOn 1an thi sUc
cing bé mat cla chat 10ng nhu vay chi phu thubc vao luc tuong tic gilta cdc phan tUr
dugc danh gia theo tinh chat thé tich cla chat. Trong truOng hop nay né dudc xic
dinh bang hiéu s6 d6 phan cuc cla pha va 1a ham s0 cla d0 thdm dién moi.

Rehbinder di dua ra phuong trinh tinh sUc cing bé mat doi vGi ki€u hé thOng
hai pha trOn 1an nhu sau :

e 1
€

o f

fC )

[\

O day o 1a dO phan cuc, 1a dO thdm dién moi.

Ning lugng dac trung cUa su tUong tdc gilta cdc phan tU 1a nhiét bay hoi
( Hi). Vi sUc cing bé mat phu thudc vao di€n tich b&é mat nén nhié€t bay hoi phu
thubc vao thé€ tich ma khong phu thuGc mol. SU phu thudc clla  vao oo va  Hi thé
hién & hinh 3.1.

&
60
B
= b+
=)
Lo
(=]
40
204
D | I 1 1 I ’- 1 1 I 1 I "
0.2 04 06 08 1,0 3 4 b 6
Aat AH, 10® J/m?
a) b)

Hinh 3.1. a) SU phu thuQc cUa sUc cing b€ mat vao hi€u sO d0 phan cuc o clahé
18ng-khi () va 18ng-10ng (o).
b) Quan hé va Hi & hé 18ng-khi: 1. Phan t( d6i x(Ung
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2. Phan t(r bat d0i xUng diy mach
thang, viing cic di€m la cla phan t& khong d6i xUng day thom.

Cacham =f( )va =f( Hi)latuyén tinh d6i vdichat10ng, cic phan t& dbi
xUng va trOn 18n vGi pha th(f hai. SU phu thudc tuyén tinh clla & cd hé 10ng-10ng
va 18ng-khi, c6 thé viét:

=G+ 3.1)

va =G+1. Hi

G Ia ning lugng tU do cUa phan tlr

I1a hé sO

12 hi€u s6 d0 phan cuc gilra hai pha

Hi 12 nhiét bay hoi
e, 1 e, 1
A 1 2
e, 2 e 2 (3-2)

1, »12d0 tham dién mdi cla hai pha
DOi vGi hé 10ng-khi thi tuéng khicé ,=1nén:
e, 1 11 ¢ 1
o
€, 2 ¢ 2 g, 2
o] phuong trinh (3.1) ning lugng tu do G bang sUc cing bé mat khi =0va
bang 28.10°J/m’.

Aol

(3.3)

3.1.3. Céc y€u td anh hudng dén suc ciing bé mat.
1/ SUc cing b€ mat cla chat 1&dng gOm céc phan t& khong dOi xUng.
Ta&t ca cdc axit, este, rUQu, xeton, andehit, amin mach thang c6 dp sudt hoi bao
hoa nhd hon 100 Pa', mac du khac nhau rat it vé€ chi€u dai mach cacbon, gid tri va
Hi thuc t€ ciing anh hudng dén sUc cing bé mat.
A

607

6.108 J/m?
o
T

407

20+

D I I I I I F
0 1 2 3 4 5
n,, (86 nguyén tir C)

' Pa 1a don vi do 4p sudt (Pascan). 1Pa 1a 4p suat gy ra bGi luc IN tdc dung déu dan
1én bé& mat vuong géc véi né ¢ dién tich 1m?; latm = 1,01.10°Pa, ImmHg = 1,33Pa.
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Hinh 3.2. SU phu thuQc cUa sUc cing b€ mat vio sO nguyén t cacbon trong mach
thang.

Hinh 3.2 cho thdy sUc cing bé mat gidm khi s& nguyén t( C trong mach ting
1én dén moOt gidi han thi khong gidm nita. Pi€u nay chi ra rang trong chat 10ng cic
phan t& ndm & giGi han phan chia pha dinh huéng nhém phén cuc vao trong chat 10ng
con nhém khong phan cUc ra pha khi. Tuy nhién & diy cdc hgp chat vong thom, hiéu
Ung electron tU nhém phan cUc da chuy€n sang hé lién hgp cla vong thOm, lam thay
d0i sUc cing bé mat trong mOt gidi han rOng.

Khi st dung y€u t0 dinh hudng phan t0 c6 th€ tim thay chi€u day 16p mOng
xédc dinh sUc cing bé mat. TU cAn bang sUc cing bé mat cla hidrocacbon parafin va
dan xudt thé cla chiing chi can xdc dinh phan phan t dinh hudng gidi han truc ti€p
vGi pha khac. SU phu thubc cUa sUc cing b€ mat vao sO nguyén tU cacbon trong mach
dugc bi€u dién trén do thi hinh 3.2. Cic hgp chat trong d6 chi c6 nhém metyl va etyl
dinh hudng c6 gid tri cao hon cic hgp chat vGi mach cacbon dai nhung 1ai thap hon
céc gid tri tinh theo phuong trinh (3.1). Nghia 1a chi€u day 18p mOng x4c dinh sUc cing
bé mat dugc quyét dinh bGi 2-3 nguyén tl cacbon va bang (5-7).10"°M.

Do d6 sUc cing b& mat cla chat 1dng dUgc tao ra tU phan t bat doi xUng va
ch(ra mach thang bio hoa thuc t€ bang sUic cing bé mat cla hidrocacbon parafin, sy
mat dinh hudng cla phan t cla 18p bé mat khong tim thady khi nghién clu sUc cing
bé mat. Bi€u nay c6 th€ gidi thich nhu sau: MOt cich gan diing sO phan t& mat dinh
hudng G bé mat phan chia pha c6 thé tinh theo phuong trinh :

ny AF,
L %P oo (3.4)

O day ny 1a s6 phan t m&t dinh hudng, n 12 sO phan (& ndm & bé mat, f, la
ning 1Uong tu do cla s’ mat dinh huéng, ni/n 1a ty 1€ phan t& mat dinh hudng.
Bang dudi day cho gia tri n,/n thu dugc tir ham cla f; (bang 3.1).

Bang 3.1. Su phu thuQc cUa ty 1€ phan t&f mat dinh hudng vao ning lUong tu do cla

no
n/n fi (KJ/mol) n/n f(KJ/mol)
1 0 2,0.10* 21,0
0,2 4,2 4,5.10° 25,2
3,6.107 8,4 9,2.10° 29,3
7,0.10° 12,6 1,7.10°¢ 33,5
1,3.10° 16,7 3,2.107 37,7

TU bang trén c6 thé thdy rang cac phan t& mat dinh hudng cla 18p bé mat quan
sat thdy khi F. 8,4 KJ/mol. SU tinh todn dinh huéng chlng t0 rang doi v4i axit va
ruQu thi Fy 1a 20 KJ/mol.
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Ning lugng tuU do cla cdc phan t dinh hudng & 18p b€ mat dudc tinh theo
cong thUc :
f=(CvL- DSa (3.5)
L va rla gid tri sUc cing b& mat tinh theo 1 thuyét va thuc nghiém, S, 1a
di€n tich b€ mat ma cic phan tUf chi€m & 16p don phan tU.

Ngoai ra , ciing nhan thdy cic dong phan clla chat HDBM vGi mach nhénh c6
sUc cing bé mat thap hon cdc chdt HDBM mach thang. Cac phén t&f ¢c6 mach nhanh
16n, vi du moOt sO siloxan cé sUc cing b& mat nhd [khodng (18-20).10°)J/m?] mac du
4p suat hoi bao hoa khong 16n va d0 phan cuc cao..

2/ Su phu thubc cla sUc cing b& mat vao tuong tic pha.

Trong hé 10ng-khi ddc trung cUa su trOn 1an pha 1a 4p sudt hoi bio hoa P.
Trong hé 18dng-10ng d6 1a sy tuong tic cla céc chat 10ng, tlc 1a d6 hoa tan cp. Khic
vGi sUc cing bé mat, su trOn 1an pha chi 12 ham s cla luc gilta c4c phan (.

Trén hinh 3.5 su phu thuGc cla  vao P va cp 13 tuyén tinh trong hé toa d0
1gC,va  va bi€u thi bang cong thic :

Hé léng-khi: m- =R.T.h.InP (3.6)

O day u vahlahang s6.

Hé 16ng-16ng: - =R.T.h.InCp (3.7)
A

1 2 1gP
107 Hé léng-léng
3
0 T T ,"'
-4 -2 0, o

Hinh 3.3. Su phu thudc cla sUic cing bé mat vao 4p sudt hai bio hoa clia dan xudt
halogenua benzen (1) va hidrocacbon parafin (2) vao d0 tan trong nudc cUa axit mach
théng 3).

Nhu vay doi v6i hé 16ng 10ng  khdng phu thuOc vao dp sudt p ma  phu
thubc nOng dd chat HDBM. Tuy nhién, trong diy dOng dang hidrocacbon parafin tir
pentan dén hexadecan thay d6i vGi dp suat dé€n 14.10°J/m? ; trong khi d6 & gidi han
vGi mUc sUc cing gilra cdc pha cUa cdc hgp chat nay ludn ludn thay dGi 1én 3.10° J/m?.
Di€u dé gidi thich phan t hidrocacbon @ pha khi dnh hudng dén slic cing bé mat
twong d6i manh hon nudc. So sinh 1Ugng phan t& (mol) cUa hidrocacbon parafin
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trong 1 lit pha nuGc va pha khi & 4p sudt cao cUa hai bio hoa hidrocacbon tinh khiét (&
20°C) th@y sO mol nam & tudng nudc va tudng khi (bdng 3.2).

Bang 3.2. SO mol hidrocacbon parafin nam & pha nudc va pha khi.

Chat SO mol ndm G phanudc | SO mol nam & pha khi
Pentan 0,0055 0,0300
Hexan 0,0016 0,0089
Heptan 0,00055 0,0021
Octan 0,00013 0,00082

TU bang trén thady rang s phan t( hidrocacbon ndm & pha khi luén ludn 16n
hon nam & pha nudc nhung vGi hai chat li€n nhau trong diy (vi du hexan va heptan)
thi s6 1ugng phan t& nam & pha nudc cla chat nay tuong duong vGi sO phan ti cla
chat kia & pha khi.

SUc cing bé mat gidm do 1Ugng céc phan tUr hoa tan trong dung dich gy ra 1a
chU y€u, khong phai do luc hiit gi(ta cdc phan tUr.

3. Anh huéng cUa nhiét dO dén slic cing bé mat.

Nhin chung sUc ciing bé mat gidm khi nhi€t d0 ting, d6i v&i chat 16ng hitu co
gia tri hé s6 nhiét d0 doi vdi sUc cing bé mat gan nhau. Chat 1dng phan cUc cé gid
tri bang (0,08-0,12).10°J/m>.K, chat 10ng khong phan cuc bang (0,1-0,13).10°/m> K,
nudce 12 0,15. 10°J/m>.K.

A
30
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S 254
= : L
[ ]
20 2
3
154 \\4
5
6
T T T T T
0 250 300 350 400 450

T(K)
Hinh 3.4. Su phu thudc cla sUc cing bé mat dang 4p (Pa) vao nhiét dd(T,K)
1- 1,3.10° Pa 4- 1,3.10* Pa
2- 1,3.10° Pa 5- 5,3.10* Pa
3- 5,3.10° Pa 6- 1,0.10° Pa

Hinh 3.4 chi ra su phu thudc cla sUc cing bé mat dang 4p cla mOt ddy dbng
dang parafin vao nhiét d0 dudi dp sudt hoi bio hoa nhat dinh. C6 th€ tim dugc hé sb
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nhiét dd theo géc nghiéng cla cdc dudng thang bi€u dién bang 0,03.10°J/m>K nghia
12 bang hé s6 nhiét dd chung cUa hé ankan-nudc. N6 sai 1éch v&i chat hitu co khong
phan cuc & 0,1.10°]J/m*K 1a 0,07.10°J/m? 1a do khi ting nhi€t dO thi dO hoa tan cUa
ankan trong nudc ting 1én.

3.2. Sw lién quan gilra cau tao va tinh chat caa chat HbBM.

Gi(ra tinh chat va cdu tao cla chat HPBM cé moi lién quan chat ché véi nhau.
3.2.1 Su hinh thanh mixen

MOt tinh chat quan trong cUa dung dich cdc chat HDBM la khd niing lam ting
d0 hoa tan cla cdc chat hCl‘u7 cO thuc té khong tan trong dung dich vi du dau trong
nudc hodc nudc trong dau. O dung dich dau trong nudc cic phan t& chat HDBM ( vi
du cdc mubi axit béo ) ¢6 dudi Ua dau cdm vio trong giot dau con ddu Ua nuGe bao
quanh phia ngoai con & dung dich nudc trong dau thi dau Ua nudc cla cdc phan tl
HDPBM chui vio phia trong giot nudc con dudi Ua dau bao phia ngoai k€t qud 1a céic
giot dau nay tan dugc trong nudc con cic giot nudc nay tan trong dau . Chinh céc giot
dau hay giot nudc nay 13 hinh dnh cUa cdc hat mixen dugc hinh thanh trong dung dich
dau/nudc hay nudce/dau ( hinh 3.5 va 3.6).

Giot dau trong nudc Giot nudc trong dau
( Mixen ) ( Mixen )

Hinh 3.5 C4c hat mixen

3.2.2. Nong d6 mixen t&i han (CCM)

Khi ting nOng d6 clia chat HDBM t6i gi4 tri nhat dinh, chiing lién k&t vGi nhau
tao nén cdc mixen. Hinh 3.5 12 mOt trong cdc dang mixen, mixen hinh cau.

NoOng dd tdi han 1a nOng d0 cuc dai clla mOt chat tai ap sudt P va nhi€t d0 T
khong d0i ma hé van ton tai dOng thé.

Hoat tinh b€ mat 1a ti sO gilta nOng dd cla hop chat & bé mat chat 1dng [C,]
va nOng d0 cla né trong dung dich [C,] :

Hoat tinh bé mat —
CV
DGi vi cac chat HPBM thi ti s6 nay 1a 1000 & ndng d0 mixen tGi han.
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NOng d6 mixen t&i han (CCM) 14 nOng d0 cla mbt chat HPBM trong dung
dich ma & trén trén nOng d0 d6 thi mOt phan phan t{ phan tdn trong dung dich da tu
hop lai thanh dang mixen.

PGi v3i mOt hé da cho n€u nOng dd chat HPBM ting thi sUc ciing b& mat sé
gidm dén moOt gia tri khong d6i mac dit ndng dO dung dich van ting (hinh 3.7).

Nhu vay, gid tri hoat tinh bé mat (HTBM) cla mOt hgp chat dugc bi€u thi
theo cong thUc :

M HTBM
CCM

o 1a sUc ciing b€ mat mdi truOng.
cem 12 sUc cing bé mat & nOng d0 mixen tdi han.
[CCM] nOng d6 mixen t&i han

]

Site edng bé mat

e ——

?}Cﬁ] Nong dﬂ
Hinh 3.7. Su thay d&i sUc cing b& mat theo nOng do.

DOi véi phan 16n cic chat HDBM, sUc cing bé mat cUa ching gan nhu nhau nhung
nOng d® mixen tGi han thay d6i theo cdu tao cla ching. Cic tinh chat khdc nhu sy
tham udt, tao bot, nhii héa ciing lién quan dén hoat tinh bé mat.

Bang 3.3. NOng d0 tGi han mixen cla mdt sO chat HDBM

3 [CCM] | [CCM] | [CCM]
Chat HDBM §50C | ¢25°C | @30°C
Kali stearat CH;(CH,),COOK 0,45.10°
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Kali oleat (cis) CHy(CH,),CH=CH(CH,),COOK | 1.2.10°

Kali eledat 1,6.10°

Kali lauryl CHy(CH,):COOK 12,5.10°

Kali lauryl sunfat CH;(CH,),;;0SO;K 9,0.10°

Natri lauryl sunfat CH;(CH,),;;0SO;Na 8,1.10°

Laurylamin clohidrat 14,0.10°
Lauryl ancol, 5ml etylenoxit 0,57.10°

Lauryl ancol, 5ml etylenoxit 0,14.10°

3.2.2. Su thay d6i ndng dd mixen tSi han.

D8i véi mot diy dong dang cic chat HDBM mach thang & mOt nhiét dd nhat
dinh thi nOng d0 mixen t&i han ting gdp déi cho su gidm di mOi nguyén t( cacbon
mach thudc nhém ki nudc (hidrophop) gan véi dau ua nudc. Nhu vay hai chat
HDBM c6 s nguyén t& C hon nhau 1a n, thi nOng d6 t3i han cla chat c6 it s6 C hon
bang nOng d6 tGi han cla chat kia nhan vGi 2" nhu cong thiic sau:

[CCM], = [CCM];x2"

[CCM], 12 nbng d0 t&i han mixen cla chat c6 mach cacbon 16n hon, [CCM], 1a
nOng d0 t&i han mixen cUa chat c6 sO cacbon it hon.

Vi du xét phan t& C3H,,COOK (1) va CoH,,COOK (2)

[CCM] CCIa C13H27COOK = 0,006M (miristat)
[CCM] cUa CoH;;COOK = 0,095M (caprat)

[CCM], = 0,006x2* = 0,096M

Hai muGi nay khic nhau 4 nguyén t{ cacbon.
Tinh chat nay cla cdc chdt HDBM c6 thé viét dudi dang tOng quat:

1g[CCM] = A — B.nc (3.10)

A ddc trung cho diy chat HDBM; B 12 gia tri gi®i han, nhd hon 1g2 = 0,3

nc 12 sO nguyén tU cacbon trong mach.

A va B 1a c4c hang sO thuc nghiém. SO nguyén t(f C clla mach hydrophop cang
ting thi nOng d6 t&i han mixen cang gidm (xem bang 3.4).

Bang 3.4. Gid tri A va B clUa m0t sO chat HDBM.

Chat HbBM Nhiét d0 °C A B
Xa phong kali 25 1,92 0,290
45 2,03 0,292
Ankyl sunfonat 40 1,59 0,294
50 1,63 0,294
Clorua tetraankyl amoni 45 1,79 0,296
Bromua aryltriankyl amoni 60 1,77 0,292

Vi du: chat C4H,4COOK ¢6 1g[CCM] = 1,92 — 0,290x10 = -1,0
Do do [CCM] = 0,10M
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O xung quanh néng dO t4i han mOt s6 tinh chat cla chdt HDBM c6 su thay
d6i d6t bi€n nhu dp sudt thadm thau, sUc cing bé mat, dd dan dién, khd ning giat
rUfa... nhu hinh 3.8 chi ra nhiing thay d&i tinh chat cUa dung dich dodexyl(lauryl)sunfat
natri C,,H,s0SO;Na.

_ - Kha néing giat tay

-

1]
*

A

Sife cang bé mit

e

|
|

it

\

®  Ap suit tham thau

o DO dan dién x/c

LA

Nﬁlllg do mol/lit

T
-

CCM

Hinh 3.8. Su thay d6i tinh chat cUa dung dich dodexyl sunfat natri sau khi vuot qua
nOng d0 t&i han CCM.

Phan t&r chat HPBM chiu hai luc, mOt Iuc hudng né vao trong mdi truOng
nudc, mOt 1uc kéo ra. Tinh bén cla bé mat pha cdn mOt can bang gilta hai khuynh
hudng d6. Néu ngudi ta ki€m tra su hoat ddng cUa cdc hgp phan khic nhau doi véi
nudc, vi du cdc hidrocacbon khong thé cho cic 18p phan t& bén ving néu tao ra cic
pha ba chi€u. Adam di dua ra bang phan loai cdc nhém theo tinh chat ua nuGc (bdng
3.5).

Bang 3.5. C4c nhém Ua nudc.

Tinh Ua nudc rdt | Tinh Ua nuGc yéu | Tinh Ua nudc manh | Tinh Ua nudc rdt manh
yéu
- CH; - CH,OCH; - CH,OH - C¢H,SO5Y
- CH,I - C¢H,OCH; - COOH - SO5®
- CH,Br - COOCH; -CN - 0-SO5®
- CH.Cl - CONH, - NH;*
- NO; - CH=N - OH - O-POs®
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- CcH,OH

- CH,COCH,-

- NHCONH,

- NHCOCH;

TU bang trén thdy rang vi tri cla cdc nhém chlc Ua nudc, su c6 mat cla lién
két d6i trong phan tU, su phan nhanh, vi trf cla chiing dnh hudng déng k€ dén tinh
chat sUc cing bé mat, ciing nhu tinh chat vat 1y va héa hoc cla chiing (oxi héa, khang
hidrolisO)

3.2.3. Anh hudng cla chidu dai mach va su phan nhénh.
1/ Anh hudng cla chiéu dai mach cacbon dén tinh chdt hoat ddng bé mat thudng
thay rat ro.
a. Di€ém KRAFT.

D0 hoa tan cla cdc chat HDBM 13 ham sO cUa c8u tao cUa ching va nhiét do.
PGi vGi xa phong va mOt vai chdt HPDBM khéc, di€m KRAFT la nhiét d6 ma G d6
dung dich chdt HPBM trd nén duc khi 1am lanh. D6 chinh 14 nhiét dd t&i han cla su
hoa tan (hmh 3.9).

O xa phong va cic chat HPBM khéc su kéo dai mach cacbon déu gay ra su
thay d6i di€m KRAFT (hinh 3.10). Theo sO d0 nay khi mach cacbon ting thi di€m
KRAFT tédng.

A |
e il
=] L=
2 t
) T.C (*) Z 8B
oy o Néng db f ﬁa /
<& | t6i han mixen Gen hay /[.¥/ I
&z ) tinh thé ‘5? /
C_j’ L-,S' S f('b #
: 10} B2, /
' e ‘Dung dich
/ Dung dich phan tiy : K1_ e t”,._
Nhiat d5 Nhiét do
Hinh 3.9. Gidn d6 diém KRAFT Hinh 3.10. SU thay d0i di€m KRAFT
(*) buOng cong cla sU tGi han theo chi€u dai mach cacbon cla axit béo

Trdi ngugc v6i ciac chat HDBM c6 di€n tich ion, cdc chat HDBM khong ionic
thuOng thé hién di€m duc trong dung dich nudc thudng phu thulc vio cdu tao cla
hai phan ki nuéc va ua nudc. Vi du day etilenoxit gan v&i gbc hidrocacbon ting 1én
thi di€m duc cUa cdc hgp chat khong ionic cang ting.

P6i véi cac hop chdt R—-O—(CH,—CH,—0),—H thi quy tac chung la cang nhi€u
sO phan tU oxytetilen lién k&€t v&i phan t ki nudc, di€m duc cla céc chat khong ionic
cang tang. Vi du, RO(CH,CH,0),H, khi n ting thi diém duc tdng.
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Ciing vay, trong mOt ddy da cho, sO nguyén tU cacbon trong mach phan ki nudc
cang ting thi di€m duc cang gidm, d6 1a truGng hgp ancol béo etoxyl héa.

MOt s6 hgp chat khdng ionic cho di€m duc thdp & nhiét d6 mdi trudng, ngudi
ta phdi do né khi c6 mat dung mdi th( ba. Phan 16n c4c hgp chat khong ionic c6 di€m
duc nam trén di€m so6i cla nudc. DOi vGi hé nay ngudi ta do & mdi trudng nude
mu6i. O hai hé trén 15 rang di€m duc dugc cho dua trén moi trudng do no.

b. TrOng luUOng mixen.

S6 lugng phan t& & dang mixen va trong 1UOng mixen ting 1én cung v&i chi€u

dai mach cacbon. Vi du ancol béo sunfat cho trong IUOng mixen ting 1én & bang 3.6.

Bang 3.6. Trong 1uQng mixen ting theo mach cacbon & ancol béo sunfat.

Chi€u dai mach | Trong lUgng mixen SO phan tU & dang
mixen
Cs 4600 20
Cio 13000 50
Ci 23000 80

c. Tinh chat bé mat.
Ning lugng can thi€t d€ rdi chd mOt phan t& & bé mat ting 1én vGi chi€u dai
mach, ning lUong gidi hdp W dugc cho theo phuong trinh:
W= ,+n Wc
W : niing luong gidi hap
» : phu thubc nhém phén cuc
n : sO nguyén t( C trong mach
We: ning lugng gidi hap cla nhém CH,. N6 bang 600 Calo cho mOt nhém CH,
Thuc t€ c( ting mOt nhém CH, cUa mach Ién thi sUc cing bé mat gidm di ba 1an.
Theo qui tac Adam, su ting chi€u dai mach mOt nhém CH, s& 1am thay d6i tinh chat
18p bé mat ciing nhu gidm nhiét d6 di 8/10°C.
d. Tinh chat thdm udt.
Tinh chat thadm udt ting 1én khi mach cacbon tuong Ung 8-10 cacbon.
e. Tinh chat tao bot.
Su tao bot cuc dai G 20-40°C d6i v4i cac chat ¢c6 mach cacbon tir 12-14
cacbon.
f. Tinh chat nhii héa.
Tinh chat nhii héa ting 1én d6i v&i hgp chat c6 tUr 16-18 nguyén tl cacbon.
g. Tinh chat giat tay.
Tinh chat nay thay dGi tuy tUng truOng hop. Vi du & dudi di€m KRAFT, mach
dai cho két qua t6t nhat. O dudi 60°C téc dung gidt tdy ting ddc biét d6i v6i mach
dai Cys.

2/ Anh hudéng clia nhém thé phan nhénh.
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Theo qui tdc chung sU phan nhanh chOng 1ai m&i lién két gilra cdc phan t vGi
nhau, di€u nay phd r0i b& mat ti€p gidp, lam gidm di€m KRAFT va sUc cing bé mat.
Do vay sU phan nhanh lam thudn 10i cho su tao bot va 1am hai d6 bén cla nhii.

Céc chat phan nhénh 1a chdt tao bot tOt nhung 1a chat gidt tdy kém. Ban chat clia céc
nguyén t( tao thanh mach nhdnh c¢6 anh hudng dén tinh chat cla né, dé 1a truGng hgp hop
chat flo, dd 1am ting hoat tinh tao bot 1én manh.

3.3.Can bang hidrophin/lipophin (wa nwéclwa dau) HLB-
RHLB

Nghién c(tu can bang hidrophin/lipophin hay HLB chi ra khd ning hoa tan trong
nUGc va khuynh huéng bi hdp phu & bé mat cla chat HDBM hay kha niing 1am gidm
sUc cing bé mat cla né trong dung dich nudc & pha phan tdn 1a nudc hay mot pha
h{tu c@ phO bi€n nhat 1a ddu. C6 mat nhii du, 3 ddy pha phan tan 1a nudc, hay c6
mat pha phan tidn nudc & ddy c6 nhii dau.

3.3.1. Can bang hidrophinl/lipophin (HLB)

1. HLB.

Can bang HLB chi ra dinh huéng Ung dung cidc chdt HDBM pha ché cic
dung dich nhii tUong v vi nhii tuong. Gid tri HLB cUa chat nhii héa bi€u thi truc ti€p
can bang hidrophin/lipophin 12 mOi quan hé &i luc cla nhém ua nudc cé 4i luc voi
nudc va chi€u dai mach ki nudc ¢é 4i luc véi dau. Trudc tién 1a phan cuc hay khong,
hidrocacbon mach dai 14 khong phan cuc. Bang 3.7 gidi thi€u mOt s6 chat HPBM va
céc gia tri HLB tuong Ung.

Bang 3.7 Phan loai tdc nhan bé mat theo gi4 tri HLB.

. Gia tri HLB
Chat HDBM Cuc i8u Cuc dai
Chat khr bot 1,5 3
Chat tao nhii nudc trong dau 3 6
Chat tam uét 7 9
Chat tao nhii dau trong nuGc 8 13
Chat tdy r(ra 13 15
T4c nhan peptit hda-chat hoa tan 15 18

Céc chat nhii héa c6 gid tri HLB thdp hon 9 ddc trung cho mOt chat nhii héa ki
nudc tidu bi€u, con chat nhii héa c6 gid tri HLB trong gidi han 11 va 20 dudc coi 1a
chat ua nudc tidu biéu.

Viéc s dung hé thong HLB cho mOt chat nhii héa hay hdn hgp chat nhii héa
c6 thé biét né 1a mOt nhii dau trong nUdc hay nudc trong dau.
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HLB cUa mOt chat nhii héa hay hOn hop cac chat nhii héa 1a chi sO d€ danh gid
mOt chat nhii héa khic c6 cdu tao gan v&i mOt chat nhii héa di biét.

HLB cUa mOt chat nhii héa lién hé véi d6 hoa tan. MOt chat nhii héa c6 chi sO
HLB thap 12 chat hoa tan trong dau con ngudc 1ai né 1a chat hoa tan trong nudc.

Su phan loai HLB theo Davies gilta cdc gid tri gidi han 1 va 20; coi axit oleic c6
gid tri HLB 1a 1 va kali oleat c6 gid tri 20. Khi trung hoa axit oleic nhan duQc céc hOn
hop c6 gia tri trung gian tU 1 d€n 20, so sdnh v&i cdc chat hoat ddng bé mat khéc tinh
gia tri HLB, cu®i cling x4c dinh tinh chat nhii héa cla ching.

2. RHLB cUa chat tao nhii.

RHLB hay HLB yéu cau cUa chat nhii héa 1a gia tri HLB can thiét cla chat
nhii héa khi thém né vao d€ ché tao mot chat nhii tudng trong di€u kién ti€n hanh
nhat dinh.

Hai tén goi HLB va RHLB dudc coi nhu 1a di€u kién ché tao moOt nhii tUong
cla mOt chat 1dng h{tu co: HLB cUa chat nhii héa phdi lién hé véi RHLB cUa né
nghia 14 HLB phai phit hgp tOt nhat d€ cho mOt nhii tuong bén vitng nhat.

MO0i chét, mOi loai chat béo thién nhién c6 mOt gia tri RHLB nhat dinh. Bang
3.8 cho gid tri RHLB cUa mOt sO vat liéu d€ ché tao nhii twong dudi dang dau trong
nudc hay nudc trong dau hay vi nhii.

Bang 3.8 Gi4 tri RHLB cUa mot sO chat tao nhii.

Chat Nhii nudc trong |Nhii da@u trong | Vinhii hoa tan
dau nudc
Dau hat bong 5 10 12-18
Séap ong 4 12 12-18
Dau vas0lin 5-7 12 12-18
Axit stearic 6 15 12-18
Dau khodng 8 11 12-18
MG& 1ong cUu 8 10-11 12-18

Trén bang 3.8 cho thdy mOt sO gi tri RHLB cUa vat liéu dau m& d€ ché tao
nhii twong dudi dang dau trong nuGc hay nudc trong dau hay d€ hinh thanh vi nhi.
DOi vGi nhii tuong nudc trong dau, RHLB thuOng c6 gia tri 7 dén 9, thdp hon nhii
tuong dau trong nudc 1a 10 dén 15.

Bang 3.9 cho mOt sO gia tri RHLB cla mOt sO san pham trudc khi dugc nhi
héa. SU hi€u biét chiing cho phép phan biét mOt sO 16n chat nhii héa khong thich hgp
ma HLB cUa chiing khic gi tri RHLB cUa cdc chat md tao nhii.

Néu thoa man di€u kién HLB = RHLB sé& dan dén su khdo sat viéc si dung
c4c chat nhii héa thich hgp trOn 1an nhau. Kinh nghi€m chi ra rang hai chat nhii héa c6
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HLB giGng nhau va tuong duong vGi RHLB cUa chat dau tao nhii khong phai ludn
ludn cho cic nhii tuong c6 dd bén nhu nhau.

Vay 1a can phadi so sdnh cdc tinh chat khic cla cdc chat nhii héa nhu: dinh
hudng chat dau tao nhii, ban chat cic tudng c6 mat, nOng dd mudi, di€m néng chdy
cUa chat mG, pH .v..v.

Bang 3.9 Gi4 tri RHLB cUa m6t s pha hitu co cho su nhii héa nudc (dau trong

nudc).
Hop chat RHLB Hop chat RHLB
Dexylaxetat 11 biisooctylbenzen 15
Axetophenon 14 Xang 14
Axit oleic 17 Etylanilin 13
Axit lauric 16 Dau mam ngii cOc 9,5
Axit linoleic 16 Dau 12
Axit rixinoleic 16 Da&u thong 16
Ancol xetylic 15 Dau thau dau 14
Ancol dexylic 15 Da&u vasolin 12
Ancol lauric 14 Dau khodng thom | 12
Ancol tridexylic 14 Dau khodng parafin | 10
Ancol stearylic 14 Kérosen (dau hoa) | 14
Benzen 15 Laurylamin 12
Etyl benzoate 13 Polidimetylsilicon | 11
Benzonitril 14 Nitrobenzen 13
Brombenzen 13 Parafin 10
Clobenzen 13 Parafin clo hoa 8
Sap 12 Petrol naphta 14
Xiclohexan 15 Butylstearat 11
Pecanhidronaphtale | 15 Toluen 18
n
Dietylanilin 14 Vasolin 7-8
biisooctylphtalat 13 Xylen 14

3. Su bén vimg cUa nhii tuong.

Su bén viing cla hé nhii tuong dau hay hidrocacbon vGi nudc nhd cic chat
nhii héa dugc biét tir 1au. N6i chung hdn hgp don gidn cla mot chat nhii héa véi mot
chat dau cho mOt sU phan tan tOt trong nudc va thu duge mOt nhii tuong dang sita
bén hay kém bén va culi cing bi tich ra thanh hai, ba pha, khi thém mOt chat hoat
dOng bé mat vao dé dang chuyén né thanh mOt hé dOng nhat trong sudt, thuOng
dang hudng va bén nhiét ddng. Hé nay dugc goi 12 vi nhii, ¢6 thé vi du nhu dau hay
hidrocacbon (pha h{tu c@), nudc va mOt chat nhii héa (chat hoat ddng bé mat).
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3.3.2. Phwong phap xac dinh RHLB cua nhii twong va HLB cua chat
nhii héa.

Céc y€u tO0 quy€t dinh su Iua chon cla cdc chat nhii héa 1 nhi€u va su xdc
dinh HLB ciing nhu' RHLB khong chi vé phuong dién cong nghé€ cla cic chat nhii
tuong. RS rang rang ban chat cla sU phan tdn nhii tuong nuGe trong dau (W/0), hay
dau trong nudc (O/W) hay vi nhii 12 di€u kién trudc tién do HLB cUa chat nhii héa
phai can thi€p. Nhu ta thdy, RHLB cUa sU nhii héa 12 khac nhau trong truGng hgp nhii
tuong nudc trong dau hay dau trong nudc hay vi nhi. HLB hay cin bang
hidrophin/lipophin c¢é thé dugc x4c dinh bang tinh toan don gidn hay bang phuong
phap thuc nghiém.

Phuong phdp xédc dinh HLB thuc hién theo DAVIES hay theo GRIFFIN bao
gOm x4c dinh can béng gilta s Ua nudc cla cidc nhém hoa tan va su ki nudc cla
mach cacbon phan tU lién két v&i nhau.

Céc hgp chat hoat dOng bé mat c6 cau tao gdm mot hay nhi€u nhém Ua nudc
n0i véi mOt mach ki nudc. Can bang hidrophin/lipophin xdc dinh tinh chat cla phan
tf va né nam gilta 0 va 20.

1. Xac dinh can bang hidrophin/lipophin bang céch tinh.
DPGi v&i mOt chat hoat ddng bé& mat cé cdng thlc héa hoc di biét, gia tri HLB
c6 thé€ tinh todn theo phuong phép thuc nghi€m clia GRIFFIN.

Vidu:
~. Ve 4 . z N S

1. B0i vGi monoeste cUa axit béo va HLB 201 —

S = chi sO xa phong héa cla este

A = chi s0 axit cUa axit béo gan v§i glixerin.

1544

HLB 201 201 0,79 4,2

(chat nhii héa nudc trong dau)
S&n phdm c6 HLB = 4,2 phit hgp vGi su di€u ché€ nhii tuwong nudc trong dau.
2. b6i v&i hgp chat khong ionic nhU este hay ete cUa cdc hgp chat oxietylen
a/ TruOng hgp este cUa ancol polihidric oxietylen:
HLB EP
5
E = % trong 1ugng cUa oxietylen
P = % trong 1ugng cUa ancol polihidric.
Phuong trinh ndy tinh cho este cUa sorbitan polioxietylen.
R—ﬁ— R— (CH,CH,0),— H —OCHz—cle—(le—clH—ClH—CHzo =R
O OH OH OH OH
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s E P60 T
, 5 s
O day: E=60 ; P=7
Gid tri nay tuong Ung v&i mOt sdn phdm gidt r&fa. GOc mach béo = 33%
b/ TruOng hdp oxit etylen nGi truc ti€p vGi mOt mach ki nuGc ma minh né
n0Oi v&i mOt phan nhém Ua nudc:
HLB E
5
E 14 % trong 1ugng cla oxit etylen cUa hop chat.
DGi v&i monostearat poliglicol thi E = 75
HLB E 15
5 0
Axit stearic CH5(CH,),COOH R—C\
O—(CH,CH,0),—H

2. Phuong phap gia sO.

Phuong phép tinh cAn bang hidrophin/lipophin theo phuong phap gia sO 1a cOng cac
gia sO cUa cdc nhém nguyén t( Ung vGi nhém Ua nudc va ki nudc theo bang 3.10

Bang 3.10 Bang gia sO cUa cdc nhém Ua nudc va ki nudc.

Nhém Ua nudc gH Nhém ki nuéc gl
-0 - 1,3 = CH- 0,475
- OH 1,9 - CH, - 0,475
- COOH 2,1 - CH; 0,475
_COONa 19,1 —CH-CH,—O- | 0,125
- CH,-CH,-O- 0,35 CH;

Theo Davies, phuong phdp nay cho phép tinh HLB cUa chat hoat dOng bé mat
c6 cong thlc biét gid tri ki nudc va 4i nudc cho mOi nhém cla phan tlr. C6 thé viét
gon nhU sau :

HLB= gH+7- oL

gH = gia sO cla cdc nhém Uanudc; gL = gia sO cla cdc nhém ki nudc

Can bang hidrophin/lipophin c¢6 gi4 tri 7. Néu HLB nhd hon 7 ta ¢6 hgp chat
hudng ki nudc, néu HLB 16n hon 7, ta ¢6 hgp chat ua nude.

Vidu:
a/ Xdc dinh HLB cUa xa phong
//O
CH3-Cy6H30—C Natri oleat
Na
gia s6 nhém Uanudc (-COONa) = 19,1
gia sO cac nhém ki nudc = 1(-CH;).0,475 + 14(-CH»-).0,475 + 2(=CH-).0,475

40



= 8,075
HLB = 19,1 + 7 - 8,075 = 18,025
DGi v3i oleat natri, gia tri HLB dugc xdc dinh bang phuong phép thuc nghiém 1a 18.

b/ HOp chat oxietylen
e Gidtri cUamOt nhém (-CH,-CH»-O -) tinh theo :
2 (-CH»-) 0,475x2 = 0,95
1(-0O-). 1,3 =1,30
= gH-gL =1,3-0,95 = 0,35
* Gid tri HLB cUa ancol lauric etoxyl chUra 5 nhém oxit etylen (-CH,-CH,-O-) :
CH;-(CH,),0-CH,-O-(CH,-CH,-0O)s-OH
- C4c nhém hidrophile (Ua nudc) gH :

1-:0-) = 1,30
5(-CH,-CH,-0-)=0,35.5 = 1,75
1(-OH) = 1,90

cdc nhém ua nudc (gH) = 1,30 + 1,75 + 1,90 = 4,95
- C4c nhém lipophin (ki nudc) gL :
1(-CHs) = 0,475
11(-CH,-) =11.0,475 =5,225
c4c nhém ki nudc ( gl.) =0,475+5,225=5,7
HLB= gH+7- gL =495+7-57=625

PGi v&i ancol lauric ngUng tu 5 phan t( oxit etylen, gid tri HLB dugc xac dinh

bang phuong phap thuc nghiém 13 7. TU sU so sanh cdch tinh todn c6 thé ki€m tra
d0 chinh x4c cUa cdc phuong phap khéc nhau.

3. Phuong phap thuc nghiém.
1/ Phuong phdp phan tdn chat nhii héa.

Phuong phdp thuc nghiém dua trén sy hoa tan trong nudc cla chat nhii héa cho
phép su lua chon gan ding, nhung phan 16n né 1a thda man. Vi du d6i véi hé nude
s(ta bén ving, gia tri HLB tU 8 d€n 10, con d6i vGi hé phan tidn nudc trong sult thi

HLB 16n hon 13 (xem bang 3.11).

Bang 3.11 Gia tri HLB cUa hé phan tan nhii tOng trong nudc.

Tinh trang phén tan Gié tri HLB
Khong phan tdn trong nuGc 1 dén4
Phan tan hat tho 3-6
Phan tan s(fa it bén 6-8
Phan tdn sifa bén 9-10
Phén tén trang duc 10-13
Phian t4n trong suOt > 13

2/ Phuong phdp phan tan mOt pha hitu co c6 RHLB di biét.



C6 th€ trOn chat nhii héa c6 HLB chua biét theo ti 1& thay dGi vGi mOt chat
nhii héa c6 gia tri HLB da biét d€ tao ra mOt nhi tuong c6 dau da bi€t RHLB. HOn
hop céc chat nhii héa cho mOt nhii trong bén nhat 1a HLB bang RHLB cUa dau tao
nhii. D& dang x4c dinh gid tri HLB cUa chat nhii héa chua bi€t bang cach khdu trlr
don gidn.

Xuat phat tUf chat hoat dOng b& mat c6 HLB da bi€t va chat nhii héa c6 RHLB
xédc dinh c6 th€ bang cich so sanh d€ biét HLB cla m6t chdt HDBM chua biét hay
mOt pha h(tu co ¢6 RHLB chua biét.

Phuong phdp nay dua trén thuc t€ 13 nhii tuong bén nhat thu dugc theo
phuong trinh HLB = RHLB dugc thda man.

Gi4 tri HLB cUa chat HPBM hay hon hgp chdt HDBM thu duQc nhii tuong
bén vimg nhat véi dadu hay mot tudng hitu co ma HLB cUa chiing bang nhau trong
diéu kién nhiét dd va d0 tinh khié€t cla nudc x4c dinh. Trong thuc t€ nudc s dung
12 nudc cat & nhiét d6 18-20°C (nhiét d0 moi truOng). Trong mOt sO trudng hop con
thuc hién tao nhii tuong véi nudc cé dd cling nhat dinh.

Gi4 tri HLB cUa hOn hgp chat hoat ddng bé mat va gid tri
RHLB cUa mOt hdn hgp dau cé th€ dugc tinh theo céch:

HLB hay RHLB h6n hgp = HLB hay RHLB cUa FB, — HLB hay RHLB cUa FB,

FP, va FP, 1a ki hi€u trong lugng cla hOn hgp hay chat HDBM hay dau trong nhii
hoéa.

Bang gia tri HLB d6i v&i chat HDBM va RHLB d6i v6i pha hitu co tao nhii
dugc cho chung & bang 4.3.

Phudng phdp thuc nghiém cé thé ki€m tra d0 bén clia mOt nhii tuong thu
dugc khi s dung mOt ddy cic chat nhii héa c¢6 HLB da biét trong gidi han 10-20%.

Néu tao ra nhii tuong dau trong nudc, vi du dau thuc vat (ngd) trdn v&i mot
ddy chat nhii héa khong ionic nhu nonylphenol oxietylen loai 2, 3, 4, 5, 6...

CyH,,CsH,~O—-(CH,—CH,-0O),—H

Phén tU oxietylen c6 gia tri HLB nam gi(ra 1 -15 va khi x4c dinh d6 bén cla nhii
tuong nhan dugc, gid tri HLB th€ hién loai chat nhii héa d€ cho nhii tuong bén nhat
trong di€u ki€n thuc hién ludn ludén dong nhat. Néu vi du HLB 14 10 thi mOt chat nhii
héa khéc ciing c6 gia tri HLB 1a 10 c6 th€ thuc hién th( trong di€u kién tuong tu
nhau.

Céc chat nhii héa thién nhién khic nhau c6 ciing gia tri HLB néi chung c6 két
qud tOt. Ta c6 thé chon mot diy cdc chat nhii héa c6 nhém Ua nuGc va ki nudc phit
hop va trong 1UOng phan t( thich Ung tOt hon.

Vi du d€ tao ra nhii tuong m& dOng vat, cic ancol etoxyl béo cho két qua tOt
hon nonyl hay octyl phenol etoxyl c6 gid tri HLB cung loai.

3. X4c dinh gia tri HLB cUa chat nhii héa.

Vi du mOt hén hgp gdm 25% chat nhii héa A (gid tri HLB chua biét) va 75%
chat nhiit héa B (HLB = 12) ma RHLB cUa dau nhii héa 1a 10, gid tri HLB cUa chat nhii
hoa A la:

42



12 75 HLB 25
100

(12 75)+(HLB  25)= 1000

25HLB = 1000 — 12 75 = 1000 — 900 = 100

HLB cUa chat nhii héa A = % 4

RHLB 10

4. HLB yéu cau hay RHLB.

HLB yéu cau d0i véi mot nhii tudng clla mOt hop chat ki nudc 1a dau, ma,
glixerit hay hidrocacbon 12 nhu thé nao?

Theo dinh nghia HLB, phdi c6 mOt chat nhii héa d€ di€u ché dugc mOt nhii
tuong trong mOt di€u kién nhat dinh cUa hop chat tao nhii. RS rang phai c6 di€u
ki€n ché€ tao nhii (nhiét d0, thOi gian, sU tao mudi...), loai nhii tudng dugc kho sit
(nu@c trong dau, dau trong nudc, vi nhi).

Trong phan 16n trudGng hdp, hdn hop cla cdc chat nhi héa cho két qud tot
hon. C6 thé€ x4c dinh RHLB nhG mOt gidn d0 don gidn cic luong tuong Ung cla chat
nhii héa d€ thu dugc gia tri RHLB. Vi du trén hai truc thang ddng cUa gidn d6, phia
trdi ghi gid tri HLB tU 4-9 con phia truc phdi ghi ti€p gia tri 9-14; ty 1& phan trim
trong 1ugng cla hai chat nhii héa ghi & truc ndm ngang, gid du chon hai chat nhii héa
c6 HLB la 4 va 12, mOt di€ém nam trén dudng nodi hai truc (4-12) chi ra RHLB va phia
truc ngang cho bi€t ty 1€ trong lugng cUa hai chat tao nhii (hinh 3.11)

14
13
~ 12
Mot 11
e aa ik 10

10 20030 40 50 60 70 80 S0 100

- 75 — I 25
HLB 12 HLB 4

Hinh 3.11 Gidn d6 xdc dinh HLB cUa chat nhii héa.
Xin nhac 1ai rang vi€c s& dung m6t chdt HDBM hudng Ua nudc dé€ thu dugc
mOt vi nhii rat bén sau khi da xdc dinh dugc hOn hgp chat nhii héa ddp Ung tOt nhat
gid tri RHLB.
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D€ HLB ciing nht RHLB can phai 18y mot chi sO nhu thé nao 1a khong thé bd
qua phan thuc nghiém.

P& su tao nhii tdi Uu: can 1ua chon chat HDBM c6 gid tri HLB phit hop véi gid
tri RHLB tao nhii, ngoai ra ciing can chid y dén cic di€u kién khic nhu nhiét d6, pH,
su' mudi héa cla dung dich nudc, dién tich ion... va culi ciing tinh dén gi4 thanh.
Nhimg y€u t0 trén sé€ gitip cho 1ua chon mOt chat nhii héa t0i Uu. C6 th€ st dung
mO&t hdn hop cic chat nhii héa, tinh todn ty 1& d€ cho mot gia tri HLB cUa chiing phu
hgp v6i RHLB cUa su tao nhii.
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chwong 4. Nang lwo'ng twong tac
hidrophin va lipophin

PO bén cla cdc nhii tuong dugc tao ra tU hOn hgp chat nhii héa va chat tao
nhii dugc thuc hién tU nhi€u nim qua va ngudi ta di ché€ tao ra nhi€u sdn pham phu
trg dugc st dung trong nhi€u nganh cdng nghi€p. SU nghién cltu vé€ cdc chat nhii héa
va d6 bén cla ching da chi ra rang cdc nhii twong bén nhat dugc ché tao tOt nhat
cu0i ciing ciing bi phan tdch thanh hai, ba pha c6 ndng d0 cic chat hoat ddng bé mat
thay dGi trong pham vi 16n nhung khi thém vao du chi mOt lugng nhd cla chat
HDBM ciing dnh huéng dén d6 bén cUa nhii tuong do d6 & day s€ nghién c(tu siu vé
sU tudng tdc gilra cédc pha.

4.1. Khai niém Winsor vé sw twong tac trong hé nhii twong

4.1.1. Su tuong tac cla hé.

Winsor' di nghién c(tu nhi€u hé nhii tuong va chi ra su’ chuyén héa tUr hé nay
sang hé khic dugc thuc hi€én nhu thé nio khi chd y dén su tuong tdc cla cidc chat
hoat dOng bé mat (chat nhii héa), pha h{tu co (chat tao nhii) va mdi truOng nudc clia
sU’ phan tdn. Trong thi nghi€m nay bdn chat cUa cic hop chat hoa tan trong pha nay
hay pha khdc nhu mudi v6 cO, dung modi, cdc chat khic thém vio c6 th€ phdn Ung
duogc gilta cac mach cacbon, gilta cdc dau hidrophin cla hgp chat luGng tinh dién
(amphiphil) 12 chat HPBM (tensio-actif) va chat ho tr0 HDBB (cotensio-actif) (hinh
4.1.).
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: Dﬁu (0

o

) Tiép giap (C)

4 Eow s ) Nude (W)

AN/ Phan tif tudng hiu eg (0)
G Phén tif tudng nude (W)
AL Chat nhi héa

Hinh 4.1. Tuong tic nudc dau clia mot nhii tuong & giao di€n hai pha .

Eo  :Ning luong tuong tic gilra cdc phan tU pha dau.
E.. :Ninglugng tudng tac gilta cdc phan tU pha nudc.
ELc : Ning lugng tuong tac gilta cdc mach lipophin cla chat HDBM va cUa phan
t(r dau.
EHco : Ning lugng tuong tic gilta phan ua nudc cla chat HPBM va cUa phan t0
dau.
E..  :Ning lugng tuong tic gilta hai phan ki nudc cla chat HDBM.
ELcw : Ning Iugng tuong tic gilta phan ki nudc cla chat HDBM va phan t& nude.
Eun  : Ning lUgng tuong tic gilta hai phdn ua nudc clia chat HDBM.
EHcy : Ning lugng tuong tic gilta phan Ua nudc cla chat HDBM va phan t0 nudc.
C : phan ti€p gidp hai pha (giao dién ) W : pha nuéc
O : pha h{tu co E :ndng lugng tuOng tic
Ning lugng tuong tac trong hé c6 th€ phan thanh hai loai:
1. Ning lugng hidrophin (Ua nudc)
D6 1a tuong téc tinh dién do céc dién tich ion va cdc luGng cuc thuan tU,
céc lién két hidro.
2. Ning Iugng lipophin (ki nudc)
Pé 1a tuong tic dién ddng hoc do su chuyén dOng cla cic electron trong
phan tl, d6 chinh 1a tuong tac gilra cdc phan tUr.

4.1.2. Ty sO ning luong hidrophin va lipophin.
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tuong
tuong:

D€ hién dai héa quan ni€ém nay, Winsor da dua ra ty s6 R cUa ning 1ugng
tac lipophin va hidrophin cUa cdc hgp phan khic nhau c6 mat trong hé nhii

e

R — ELCO * EHcoiEoof E||
Elow * Ecw — EHywy Enx

-

Eco: Ning lugng tuong tic gilra 18p ti€p gidp va pha dau
Ecw: Ning luong tuong tac gilra 18p ti€p gidp va pha nudc

Ty s6 hidrophin/lipophin & 18p ti€p gidp nuGc/dau.

Ty sO R ,theo Winsor 12 ning lugng tuong tic clla mOt don vi bé mat & 18p
ti€p gidp gilra pha dau luGng tinh (amphiphile) v&i nudc. TruGng hop tinh gan
ding c6 thé viét :

R ECO

™

Ccw

C6 su khac nhau vé su tuong tic gilta cac phan t&f c6 mat trong pha nuGc

va trong pha dau th€ hién & gi4 tri Eco va Ecw :
Gia tri Eco th€ hién ning lugng tudng tdc gilta phan ki nudc va phan ua
nudc cla chat HDBM vdi cdc phan tl dau :

Eco = ELco + EHco
ELco : Ning lugng tuong tic gilta phan ki nudc clia chat HDBM va phan t0r
dau.
EHco : Ning lugng tuong tic gilta phan Ua nudc cla chat HDBM va phan t0r
dau.
Gi4 tri Ecw th€ hién ning lugng tuong tic cUa phan ki nudc va phan ua nudc
cUa phan t& chat HPBM vdi cédc phan t& nudc :

Ecw = ELcw + EHew
ELqw : Ning luong tuong tic gilta phan ki nudc cla chat HDBM va phan t0r
nudc.

4.1.3 Cau tao hé WINSOR
Khi trOn 18n ba cdu t& dau,nudc va chat HDBM vao nhau tily theo ban chat va ty

1é cac

cau tU trong hOn hgp ma c6 thé thu dudc cac hé khic nhau dudi day ( hinh 4.2)
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1- H& WINSOR I goém 2 pha : pha dau (O)3 trén va pha vi nhii tudng (M) G dudi.

2- H& WINSOR II gbm 2 pha : pha vi nhii tuong (M) & trén va pha nudc (W) &
dudi.

3- Hé WINSOR III gOm 3 pha : pha dau & trén,pha vi nhii tuong & gilra va pha
nudc ¢ dudi .

4- Hé WINSOR IV gobm mOt pha dOng nhdt : pha vi nhii tUong.

o 0
M M M M
W W
WINSOR | WINSOR I WINSOR Il WINSOR IV

Hinh 4.2 Cau tao hé WINSOR
O- Phadau , W- Phanudc , M- Pha vinhii tuong

4.1.4. Cau tao cac pha trong hé Winsor.
Theo Winsor cdu tao cla cdc pha c6 mat trong hé phat tri€n theo ty sO R cla
ndng 1UOng tUONng tac.
Néu R<1 mang luGng tinh (amphiphile) tré nén 16i vGi nudc, thudn 1gi hinh
thanh mixen S, dau trong nudc ( hinh 4.3).
Méang ludng tinh

L AWa
-\H‘-. ._:-f" :
Nude «—Dau—» Mixen 5,

- S
- ,".I. l“

Hinh 4.3. Mér;g lu_gng tinh d&u trong-;luc'rc.

Néu ty sO R>1, mang luGng tinh (amphiphile) trd nén 16m so v&i nudc, mat 16i
d0i v4i pha htu co thudn 10i d€ hinh thanh mixen 2 nudc trong dau (hinh 4.4)
Mang ludng tinh

ol L
- il -
Mixen 2 —» Nuiic «#—  Ddu
24X

Hinh 4.4. Mang 1uSng tinh nudc trong dau.
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Hai m6 hinh cdu tao nay gdp trong pha vi nhii tuong (winsor IV) trong loai
winsor I va winsor II.

Theo quan ni€m winsor, R khong c6 mot gid tri ¢O dinh ma c6 su' dao dOng tur
mOt di€m nay sang di€m khdc, t& mOt khodng thOi gian nay sang khodng thoi
gian khéc.

Ngoai ra né con c6 cdu tao phao gilta dang nudc trong dau va dau trong nudc,
c6 th€ dé dang nhdn ra cdc di€m hat nudc hay dau trong dé nhu hinh dudi
(hinh 4.5).

Néu R = 1, ning lugng tuong tic gilta cdc pha hidrophin va lipophin
(interphase) bang nhau. TruOng hgp niy cho winsor III hay ca ba déu c6 mat.
Vi nhii tuong cin bang vGi pha h{tu co va pha nudc.
Trudng hgp nay xudt hi€n hai dang cau tao:
+ Cau tao 16p.

Cau tao nay dudc tao ra bdi su sap x€p déu dan nhi€u hay it cla céc
phan t& chat HPBM trong cdc pha h(fu cO hay pha nudc tao ra ciac 18p mong

nudc, dau xen k& nhau (hinh 4.6)
Diu

Hinh 4.6. Cau tao hinh l4.
+ Cau tao phao.
Trong cdu tao nay cd mixen S; va S, tOn tai, & diy mang HPBM hodc bao vay
dau hodc bao vay nudc (hinh 4.7).
Su bi€n d6i tir hé nay sang hé kia c6 th€ thuc hién bang cich can thi€p vao sy
tuong tdc mOt phia, Ej,- tuong tic gilta cdc mach lipophin cUa chdt HDBM.
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Eun- tuong tdc gilta cdc dau hidrophin cla chdt HDBM. Cé4c y€u tO nay lam
gidm ning lUgng cla hé dan dén mOt hé mdbi.
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Hinh 4.7. Gidn d6 hdn dOn cla hé nudc/kali laurat (mau V.Luzatti).
Trong thuc t€, bang cich ting nhiét d0 hodc thém vao mOt hgp chat 1ubng
tlnh (amphlphlle) nhU céc chat HPBM (ancol, amin, axit...), cdc chat néy c6 kha niing
nam G gilta cic pha cla chdt HDBM & 16p ti€p gidp nhung can bang & pha hitu co
hay pha nudc va c6 khd niing thay d6i nhanh chéng gilta cdc pha manh hon tac dung
cUa nhiét do.
NhU vay c6 thé bi€n doi cau tao clia hé nhii tuong (dau tan, sfa...) bang cich
thém vao mOt lugng nhd chat HDBM dé€ thay dGi d0 bén cla hé.

4.1.5. Thay d6i ty s6 R.

Nhi€u y€u t6 khic nhau c6 thé thay doi ty s& R va phit tri€n hé thOng nhii cho
cdc hé khac nhau, v&i ning 1Ugng tuong tic khdc nhau d€ giy ra su' chuyén héa hé
nhi 1am thay d6i tri s6 R hoat ddng dan dén su thay d6i cdu tao mixen dudc gidi
thich vé co ché theo hinh 4.8. Vi du nhu thém ancol vao mOt chat HDBM
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Binh lugng T-A + chit HDEM

100% hydrophile

100% lipophile

= = = = Ning dé cue tiéu chit HDBM + chdt hé trg HDBM (chit phu trg)

Hinh 4.8. Su thay doi lugng chat HDBM dan dén sy thay ddi cdu tao mixen

Trén c0 s& vé sy thay dOi ning lUgng tUong tac, ngudi ta c6 thé du dodn dugc
hi€éu qud cla md hinh, di€u kién van hanh va lua chon ban chat cla chat phu trg b6
sung vao hé nhi.

4.2. Cac vi du cua sw bién doi nang lwong twong tac.

Gi4 tri R c6 thé thay dGi khi c6 sU can thi€p sau dy:
Thém dung dich muGi vao nudc dan dén R ting

Su thay dGi lugng mudi cUa pha nu@c 1am ning 1Ugng tudng tic gilta dau
hidrophin cUa chat HPBM va mdi truOng nudc bi gidm, né lam thay d6i mot
phan nhé d6 bén cla su phan tdn va EHcy suy gidm.

Thém vao mdi trudng gilta cic pha (interphase) mOt hgp chat nhiéu dau
hidrophin dan dén R gidm.

Trudng hgp ancol c¢é phan t& IUgng thdp, amino-ancol 12 chat HDBM tham
udt, ning lugng tuong tic gilta phan ki nudc cla chdt HDBM va pha hitu co
ELo gidm thi hé di tU winsor II sang winsor III r0i sang winsor 1.

Thém vio pha nuGc mOt hgp chat hoa tan, ddc trung lipophin dan dén R gidm.
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Pi€u nay quan hé dac biét dén su thay d6i chi€u dai mach ancol dugc sUr
dung 1am chat HDBM. Trong truOng hgp niy ning lugng tuong tic gilta mach
chat HPBM va pha nudc ELy ting. Hé di tU winsor II sang winsor III rOi sang
winsor [.

Gidm lugng nudc dan dén R ting

Niing lUQng tuong tic & moi truOng gilta cdc pha (interphase) va pha nudc
Ecw gidm, tuin theo dinh ludt tic dung khoi Iugng. Hé di tU winsor I sang
winsor III r0i qua winsor II.

Thém dung moi phan cUc vao pha hitu co dan dén R ting

Ning lugng tuong tic gilta dau hidrophin cUa chat HPBM va phan t& dau
ting. Hé di tU winsor I sang winsor III r&i qua winsor II.

Thém dac trung lipophin cUa pha trung gian (interphase) dan dén R ting.

o] day c6 thé€ ti€n hanh theo céc cich khic nhau:

+ Bang cich ting d0 dai mach cla hgp chdt HDBM, ning lugng tudng tic
gilta mach lipophin clia chat HPBM va pha dau EL ting.

+ Bang cé4ch thay th€ moOt ion kim loai ngugc bang mot ion hitu cO ngugc,
niang lugng tuong tic gilra dau hidrophin va phan t& cla mdi trudng nudc
EHcw gidm.

+ Bang c4ch phian nhdnh mach cacbon lipophin cUa chat HPBM, tudng tic
gilta cic mach chat HDBM E,; gidm.

Trong ba truOng hgp, hé di tU winsor I sang winsor III r&i qua winsor II theo
sU’ quan trong cUa sU thay doi.

Thém vio pha ddu mOt chat it hidrophin dan dén R gidm.
Di€u nay lién quan dén viéc sU dung dung moi bdo hda nhu' mach
hidrocacbon no, dau thd ...

Ning luong tuong tdc gilra mach lipophin clUa chat HDBM va pha nudc
ALcy gidm, trong khi ning 1uQng tuong tic gilta phan t& dau Eoo ting. HE di
tU winsor II sang winsor III rOi winsor I.

Ting kh&i Iugng phan tl cUa chat tao nhii dan dén R gidm.

Trong mét diy chat mach bio hoa dugc cho, néu ting chi€u dai mach chat
tao nhii thi ning lUOng tuong tic gilra phan t& dau Ego ting va ngUdc 1ai thi
ning lUgng d6 gidm.

Trong trudng hgp dau, né di tU winsor I sang winsor III rdi sang winsor I:
R gidm.

Trong truOng th( hai, hé di tU winsor I sang winsor III r&i winsor I: R ting.
Thay d6i pH clla moi truOng.

+ pH cUa méi truOng thap dan dén R ting

+ pH clUa méi truGng cao dan dén R gidm

MOt s6 chat HDBM c6 d6 axit hitu cd, mOt vai chat hd trg HPBM (cotensio-
actif) dugc Iua chon 12 axit béo. Du 1a phén cuc, céc axit hltu ¢O ¢6 trong 1UQng
phan tU cao ciing it tan trong nuGc va EH¢o cUa nd ting: R ting.

Nhung khi pH cla mdi truOng cla sU phan tdn ting, mudi axit h{tu co dugc
hinh thanh 13 hidrophin manh va EL¢w gidm: R gidm.
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Hé di tlr winsor II sang winsor III r0i dén winsor 1.
Bang 4.1 cho mdt s6 vi du vé su thay dGi di€u ki€n dnh hudng dé€n luc tuong
tdc va gia tri R.

Bang 4.1 Thay d6i di€u kién x(1i.

Thay d0i ddc trung cla hé CO ché gay ra R

Gidm lugng nudc Ecw gidm Ting
B0 xung:

Dung moi phin cUc vao chat béo EHco tdng Tang

Vao 18p ti€p gidp chat lipophin (ancol ndng) EHcw gidm Ting

Mudi hoa tan EHcw gidm Ting

Vao tudéng nudc mOt ancol nhe ELcw ting Gidm

Vao 18p ti€p gidp hgp chdat hidrophin (thdm | ELco gidm Giam

udt)

Vao chat béo hgp chat lipophin ELcw gidm va Eqo tdng | Gidm

4.3. Sw lwa chon cac chat dong hoat dong bé mat (cotensio-actif)

Trong mét diy cdc chat HDBM dugc st dung d€ di€u ché céc nhii tuong nhu
axit, ancol va glycol, c6 mOt vi tri quan trong d€ di€u chinh hé nhii tuong, ching dugc
g0i 1a chat ddng hoat dOng bé mat ( PHPBM ).

PE di€u chinh dau “hoa tan” ngudi ta thudng sU dung chat dong hoat dOng bé
mat 12 axit h{fu c0 nhu axit oleic, axit naphtenic, axit resimic. Thudn 10¢i cUa céc chat
dong hoat dOng bé mat loai niy 13 ngUdi ta c6 th€ di€u chinh d6 lipophin hay
hidrophin cUa ching dé dang bang céch trung hdoa hOn hgp chat nhii héa va chét tao
nhii (émulsifiants/€émulsifiés).

Cic ancol phan chia nhi€u hay it theo trong 1Ugng phan tUf cla né gilta cdc pha
nudc, pha ti€p gidp va pha dau, bi€u 16 tuong d0i nhay cdm theo ban chat va luong
st dung cUa nd, theo ning IUOng tuoOng tic can thiép G ty sO winsor R va ddc biét
theo niing lugng tuong tdc gilta cdc mach lipophin cla chdt HDBM EL(, va niing
lugng tuong tac gilta du phan cuc clla chat HDBM va pha nuéc EHcy.

4.3.1. Ung dung cla ancol va glycol.

Trong ddy chat dong HPBM ch(ra nhém chlc ancol, can phan bi€t hai nhém
khac nhau: mOt nhém rat hidrophin va mOt nhém lipophin nhi€u. Theo tiéu chudn nay
chiing dugc st dung d€ tao ra cic nhii tudng tdi Uu v&i lugng st dung mOt 1UOng
nho cdp chat hoat ddng bé mat va dong hoat ddng bé mat (HPBM va PHPBM).

TOng ning 1Ugng tuong tic cllia cic cap HDBM/DHDPBM theo don vi bé mat
@ gidi han cla hai pha dugc cho b6i EL¢, va EHcyw nhu dd néi & trén:

EL CO X t EL[CO YC ELCCO
va  EH., XEH., Y.EHS,
3 day X, va Y. 12ty 1& chdt HDBM va DHPBM v&i X, + Y. = 1
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ELco EL,,EL,.EH¢,, . EHg,, 1a ndng IUQng tuGng
S tac sinh ra b&i cdc phan t& cUa cic chdt HDBM
E' va cUa cdc chat ho tro HDBM E€.

O
V% Aél:W

Vi cdc ancol va glycol theo hudng lipophin, néi chung khi mach cacbon cUa

chiing c6 nhi€u hon 4 nguyén tU cacbon thi:
ELy, EL., va EHS, EH.,

Diéu nay dan dé€n lam gidm sy tuong tic gilra pha ti€p gidp va dau, pha ti€p
giap va nudc, ngay khi ting luong chat PHPBM vio tudng ti€p gidp.
Su gidm ning lugng bang cich st dung ancol theo hudng lipophin khong phai vé 16p
nUGc ma vé 16p dau va lam gidm rat nhanh 16p nude so véi 10p dau. Su gidm ning
luong khong phdi cting mOt cach khi ma XE'Leo - YE°Lco khéc v&i XE'Lcy - YELcy.

DOi véi ancol lipophin XE'Lco - YELco << XE'Lew - YE'Lew va ty sO R ting,
thay d6i cic loai winsor I, winsor III va winsor II.

Nguagc 1ai khi st dung cdc ancol mach cacbon it hon 4 cacbon (metanol, etanol,
propanol) tinh hidrophin nhi€u hon lipophin, budc chuyén ngugc 1ai.

XE'Lco - YE°Lco > XE'Hew - YEHew

Ty 1& chat HbBM/PHDPBM (d6ng HPBM) X' va Y¢ 1 hoan toan x4c dinh khi
ting gidm hi€u qud nhan dudc. Poi khi s& dung nhi€u chat PHPBM ma trong mOt
vai chat c6 hudng hidrophin va mét vai chat khiac hudng lipophin nhu isopropanol
trOn vGi octanol. Hé chuyén tir winsor IT sang winsor IIT rOi winsor 1.

4.3.2. Ung dung axit hitu co.
Biét rang axit oleic c6 HLB bang 1 trong khi xa phong kali c6 HLB bang 20, vay la
bang cdch thém moét lugng niao d6 cla tic nhan ki€m vao nhu Natrihidroxit hay
Kalihidroxit (xit hay potat) ddm ddc thu dugc mot diy su thay dOi cUa ning 1UQng
lipophin/hidrophin & gidi han ti€p gidp pha dau va pha nudc bdi vi axit hitu co hoa
tan rat nhi€u trong dau, con xa phong cla né tan hoan toan trong nudc.
Chat HPBM ch(ta nhém hidroxyl ancol thuOng dugc thém vao hé nhii tUong
phuc vu hi€u qud theo huéng hidrophin hay lipophin d€ lam ting d0 bén cla
nhii, hodc 1a d6 hoa tan cla cdc chat gi(ta chiing,. Cdc ancol tan trong tat cd cic
axit va xa phong cdi thién thém bd mat sdn pham va dd bén & lanh.
Theo 1f 1& nay thuc t€ chi ra rang mOi loai chat HDBM la chat nhii héa déu c6
cho kém thém mOt lugng nhd chat PHPBM khodng 1 dén 2%.
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Vé& mat kinh t€ di€u nay rat c¢6 10i vi gid chat DPHPBM ré hon chat HDBM,
cho phép gidm gid thanh.
Trong cong nghiép cdc chat DPHPBM hay dung nhdt 1 axit oleic, axit béo hodc
hon hop cla cdc axit béo tuong tu nhau nhu axit béo clla m& dOng vat, dau
thuc vat nhung rat it ding axit mach ngan.
Tuy theo pH di€u chinh ta c6 th€ thdy mot chat lipophin “axit béo” trong moi
truOng axit hodc mOt chat PHPBM rat hidrophin “xa phong” trong mdi truOng
kiém.
K&t qua ning 1uong tuong tic cla cap HDBM/DHDPBM d6i vGi mOt don vi
bé mat gidi han hai pha dugc cho bdi ty s6 Eco/Ecw thay d6i theo pH cUa hé.
Anh hudng clia pH
Thuc t€ & pH 4, khong c6 mat xi phong con & pH 16n hon 8,5 tat cd axit béo
chuyén thanh xa phong.
Ty s6 t (HPBM) va ¢ (DHDBM) khong thay d&i nhung ban chat clla PHDBM
khéc biét nhau theo gia tri pH trong viing 4 dén 8.5.

ELco = XtELtco YCEL((::O
Ning lugng tuong tac gilra mach lipophin cla cap HDPBM/HTHDBM va cic
phan t& dau bang t6ng ning Iugng riéng tuong Ung bdi chdt HPBM va
HTHDBM theo ty 1€ chiing c6 mat:

EH., XE'Hg, Y.E“Hg,
Tham chi ning 1uQng tuong tic gilra dau hipophin clla cdp HDBM/HTHDBM
bang tOng ning lugng riéng tuong Ung bdi chat HDBM via HTHDBM theo ty
1€ cla ching c6 mat:
ELco va EHcy theo gid tri pH trong viing nay bGi vi hai s6 hang Y.ELc va
Y E‘Hcw phu thudc 18n nhau, s6 hang dau gidm thi sO hang sau ting va ngUgc
lai.
Ty sO Y.E‘Lco/ YEHcw chi ra gid tri cAn bang hidrophin/lipophin cUa chat
HTHDBM, nghia la ty 1& tuong Ung cUa axit béo va xa phong c6 mat (bang 4.2,
hinh 4.9).

Bdng 4.2. Axit oleic, ty 1& xa phong/axit béo phu thudc vao pH.

pH % xa phong natri % axit béo
5,0 0,6 99,4
5,5 2,1 97,9
6,0 8,5 91,5
6,5 19,5 80,5
7,0 37,7 62,3
7,5 59,9 40,1
8,0 78,5 21,5
8,5 91,5 8,5
9,0 97,9 2,1
9,5 99,0 1,0
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Hinh 4.9. Nong d0 % xa phong natri phu thudc pH.

Khi pH & 6,5/7; n6 ¢6 hudng lipophin phtt hgp v6i su hinh thanh vi nhii
nudc trong dauvatacé: XELco- YELco< XEHew - YESHew

Khi R ting c6 sU chuyén héa 16n trong hé : winsor I chuyén sang winsor
111 r6i sang winssor II.

Thuc t€ loai dau goi 1a tan cha axit béo nhu 1a chat PHPBM ludn ludn c6
pH trong nhii tuong 16n hon 7,5 vi né dugc xdc dinh cho nhii tuong dau trong
nudc, d6i khi c6 d0 bén 16n vi ching dugc tii tao thuOng xuyén. SU di€u chinh
céc loai nay nhO céc tac nhan trung hoa c6 bdn chat khac nhau ma né phu thudc
vao diéu kién lua chon tao nhii tuong.

MOt sO axit h{tu co lam chat PHPBM.
+ Axit béo thuOng dung

- Axit lauric - Axit palmitic

CH;-(CH,),,-COOH CH;-(CH,)1,-COOH

- Axit oleic - Axit stearic

CH;-(CH,),CH=CH-(CH,),-COOH CH;-(CH,),,-COOH
+ Ancoldiaxit OH

Axit tartric Axit quang hoat

H COOH Pc 168-170°C

H COOH Axit khong quang hoat
OH Dc 160°C
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+ Ancol triaxit
Axit xitric

¢H,—COOH r¥, trig
HO—C—COOH § c 155°C
C|H2—COOH
+ Axit resinic (thanh phan chinh cUa colophan)
HC_ ~COOH chi r3m, d?1,07-1,1

chiZse axit: 150-155
ch@se xp phf3ng 150-200
chZse iCt 105-115

H;C
CH(CHs),
+ Axit naphtaleic
HOOC COOH
dingnh-o

chZse axit: 170-230
8§ ¢ 140-150°C

+ Axit malonic

(EOOH 3, trifg

?Hz §c 135°C
COOH
+ Axit maleic

CHy~ COOH  13p, tr3mg
CH,-COOH § c 130°C

+ AXit sucxinic
COOH
/

CH, 3, tr3g
CH, §¢ 185°C

\
COOH
+ Axit adipic

CH,_

/
cy, COOH (%, trfg

o, § ¢ 1520C
\> _COOH

CH,
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4.4. Mot so6 vi du don gian rng dung thwc té. Khai niém winsor.

4.4.1. Dau sunfat héa hay sunfo héa.

Dau sunfat héa hay sunfo héa bi€u hién tat cd dac trung cUa sdn pham ho trg
c6 th€ cho su phan tan nudc hay dau theo di€u kién c6 th€ thuc hién; dau sunfat héa
hay sunfo héa ch(ta dung tat ca cac y€u tO can thi€t d€ di€u ch€é mOt hé phan tan.

Chat hoat dOng bé mat: Phan t&f dau c6 gan nhém SO; hay —~O-SO; thé hién ra

G ham lugng SO; lién hgp, phan trim cla sdn pham cubi. Lugng phan t(r

sunfo héa trong dau thuong mai 12 10-20% cla hOn hop.

Chat ho tro HPBM: Céc axit béo tu do dudc hinh thanh trong qué trinh sunfo

héa hay qué trinh r(fa axit cUa sdn pham sunfo héa c6 mat dong thOi & san

pham cu0i.

Chat tao nhii: MOt phan dau khong tham gia vio phan Ung sunfo héa, cdu tao

cUa n6 gan vGi loai dau ban dau, chi€m 50-60% hgp phan.

Nudc: Phan nudc con 1ai sau khi rlfa sdn pham sunfo héa va nudc dung di€u

chinh nOng d6 san pham.

Mudi: Cé6 mat trong dung dich r(ta 13 NaCl hay Na,SO,. Mu0i xudt hi€n trong

qué trinh trung hoa bét Iugng axit cla sdn pham tuy theo tac nhan trung hoa.

Nhu vay, trong dau sunfat héa hay sunfo héa cic y€u t0 cdu tao cla mOt nhii
tuong hay cla moOt vi nh, ti 1& tic nhan hd trg HDBM hidrophin qui udc theo su
trung hoa sdn pham.

San phdm 12 vi nhii dau trong nudc, ham Iugng clia nudc chi€m 12-15%. San
phdm thuong mai thudng bG xung thém nudc dat 23-25%.

Dau sunfat héa hay sunfo héa thuong mai 12 vi nhii nu@c trong dau thuOng bén
nhat & nhiét d0 10-50°C, ddi khi c6 chlra mot it axit béo tU do hay glixerit béo bio hoa
hay xa phong do thOi gian luu kho dai, can cho thém mot it chat hé trg HPBM
hidrophin.

4.4.2. Dau sunfat héa hay sunfo héa va nhii tong nudc clia né.

Khi pha loing dau sunfo héa (nhii ttong dau nudc trong dau) véi nudc & nhiét
d0 khic nhau cho mOt nhii tuong nudc dau trong nudc ma dang cla né 1a sira,
thudng c6 mau trang slra doi khi trong subt, dang nhii tuong nudc, nam & phan tréi
cUa gidn d0 ba pha d6i vd&i dinh (nudc), phu thudc vao ham Iuong SO; cé trong dau
nghia 1a luQng tdc nhan nhii héa ¢6 mat ciing nhu pH trung hoa, khi né cao thi ham
lugng xa phong cao.

Khi ham lugng chat nhii héa dU (SO; k€t hop < 3%), trung hoa sdn pham du
pH=7 thu dugc mot vi nhii. Hé di tU winsor II sang winsor IV (vi nhii), trung hoa du ¢6
th€ chuyén sang winsor 1.

C6 thé€ ting pH khi nhii tuong nudc khong trd thanh trong sudt & pH > 7.
Nhung khi ting haim lugng chat HPBM hidrophin, xa phong tic nhan nhii héa hi€u
qua, hé chuyén tUr winsor IIT sang winsor IV.

Dau sunfo héa lam sang t6 ich 10i cUa viéc nghién clru ty sO R cUa winsor.
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Trong cong nghi€p sdn xudt dugc dau sunfat héa hay sunfo héa gbm céc loai
tiy theo mUc d0 sunfat héa hay sunfo héa cla chiing. NgUdi ta c6 th€ chuy€n héa nhii
tuong nudc trong dau sang nhii twong dau trong nudc tity theo Ung dung trong cong
nghiép (da, gidy, dét...).

R6 rang dau sunfo héa va dau sunfat héa c6 thé phuc vU 1am cic chat phu trg
néu trOn 1an vGi cic dau thuc vat va dOng vat khic, dau khodng va cd nhlng hop
chat h{tu cO khé4c nhu 1 chat hoat ddng cho phan tan.

Tat cd céc chat tao nhii nay c6 thé thay dGi trong gidn d6 pha, ting hay gidm
ving vi nhii theo ban chdt héa hoc xdc dinh tinh chat riéng cla cin bang
hidrophin/lipophin.

Dau sunfat héa cé tinh chat dac biét riéng tiy theo cdu tao cla né tUc 1a theo
bdn chat va ngudn gdc ban dau cla dau.

Glixerit clla axit rixinoleic (dau rixin) cho sdn pham rat khic dau triglixerit
oleic (dau hudng duong) hay mOt loai dau bio hoa nhu dau dira cho sdn phdm anpha
sunfo héa bang cch sunfonic héa.

Dau sunfat héa hay sunfo héa khac biét nhau mach nhau mach dai hay ngan,
bdn chat va vi tri cla dau hydrophile (SOs) trén mach cacbon, sO va loai dau
hydrophile, ban chat cla tic nhan trung hoda, quan trong cUa axit tU' do va pH di€u
chinh ( bang 4.3).

Luc nhém sunfonic ting dan theo th(r tu:

0]
N RN o [l
—clt—o—so3 MY, —$—so3 M', CH—C—O—R, —(|:H—C|H—
H H SOy M* OH SO; M*
sunfat sunfonat -sunfonat  hidroxisunfonat
Bang 4.3. Vi trf clla mOt sO nhém SO;H trong dau sunfat héa va sunfo héa.
O
/4
CH3—(CH2)7—C|TH—CH2—(CH2)7— N
0—S0; M* OR
Mach oleic sunfat héa. Tdc dung cUa axit sunfuric
0]
//
H;—(CHy)— CH CH,—(CHy);—C_
OR

so3 M*
Mach oleic sunfo héa. T4c dung cUa bisunfit

//

\OR

CHy—(CHy)—CH—CH— CHZ—(CH2)7
OH so3

Mach oleic hidroxisunfo héa. Tac dung cUa anhidrit sunfuric
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P 0]
CHy— (CHo)y—CH—C
so; M* O—R
Mach lauric  -sunfo héa. T4c dung cUa oleum
M* kim loai kiém
R gOc diglixeric cUa phan dau thién nhién

Luc ionic cUa nhém sunfonic c¢O dinh trén mach hidrocacbon phu thudc khong
chi vao vi trf va dang lién két, ma con dong d€u & cdc vi tri khic nhau c6 mat trén
phan tU. B6i véi cing mOt phan t, nhém sunfat kém hoat ddng hon nhém sunfonat va
ngUdi ta xdc nhan rang d6i vGi mOt dau sunfat héa, ty 1€ cla SO, két hdp phai 1a
gdp doi ty 18 nay cla dau sunfo héa d€ thu dugc mOt vi nhii dau trong nudc. Ta c6
thé k&t ludn rang phan t& dau béo sunfo héa c6 tic dung nhii héa gdp hai 1an dau
sunfat hoa.

4.5. Mot s6 vi du vé irng dung chéat hé tro hoat ddng bé mit.

4.5.1. Ung dung trong di€u ché dau sunfat héa hay sunfo héa.
P& thu dugc mOt vi nhii xudt phat tif dau c4 sunfuat héa, dau sunfo héa duoc
diéu ché theo tic dung cUa bisunfit natri, phdi st dung hexyl glicol-(2-metyl-
2,4-pentadiol):

(l)H (l)H
CH3—C|—CH2—$—CH3
CH; CH;

Trong s6 dioleat glicol, este sunfo héa thi butyl diglicol cho két qud tOt d€ thu
dugc mOt vi nhii:
CH3—(|3H—CH2—OH CH3—CH2—(|ZH—C|?H2 CH;— (CH,),—CH=CH—(CH,);—COOH

OH OH OH
Propyl glicol 1,2-butyl glicol axit oleic
CHg—(CH2)7—CH:CH—(CH2)7—ﬁ—O—CH2—CH—CH3
0]

PE 1ang gan trong méi triGng axit manh, mOt dau dugc sunfo héa nhiu, véi
dung dich rlra ¢6 10% NaCl cho mOt nhii nuGc trong dau tuong dbi bén, khi
thém ancol etylic vao tao ra pha ti€p gidp hidrophin manh va giy ra su lang
dong tUc thoi.

Lugng can thiét: 1% cUa ancol etylic

bé gan 1oc dau sunfit héa & cubi giai doan sunfua hoa, theo cich trén, thém
mOt Iugng nho (0,1-0,2%) cla dioctylsunfosucxinat natri, sdn phdm hidrophin
thdm U6t manh.
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H,,Cs00C—CH,—CH—COOCgH,;
SO5; Na*
P& thu dugc mOt vi nhii xudt phat tU dau gbc sunfat héa, pH trung tinh, thém
0,5 dén 1% ancol etylic hoa tan cdc tudng khic nhau dang c6 mat.

4.5.2. Ung dung trong su tao nhii vGi cac hop chat bazo cla este poliglicol.

PGi vGi bazo khong ionic, cdc este béo cUa polietylen glicol 400, chat nhii héa
hidrocacbua, n€u tao ra mOt nhii tuong nudc trong dau, st dung hexyl glicol.

PGi véi nhii tuong dau trong nudc ancol etylic 1a thich hgp, né cho phép thu
dugc mOt nhii twGng mau xanh, chat tham udt, ty 1€ este oleic clla PEG 400 1a 12-
13% trong 1u'gng hOn hap.
(PEG: polietilen glicol)

4.5.3. l]'ng dung trong ciac chat my pham.

Thanh phan cla cic chat my pham rat khdc nhau tuy theo céng dung cla
chiing nhU céc chat tao bot, xa phong tam, cic sdn phdm sita, kem, nudc gdi dau,
chat On dinh .v.v..

Trong phan 16n cong thlc, ngudi ta khang dinh su c6 mat cla cic chat khéc
nhau, thuOng c6 mat cidc chat HDBM & mOt lugng nhd di lam bén vitng cic hgp
phan va sy phan t4n cla ching trong nudc tOt hon.

4.5.4. Ung dung trong dau hoa tan.

San pham nay thuOng c6 mat chat nhii héa anionic trOn v&i chat nhii héa
khong ionic.

SU c6 mat cla axit béo gép phan vao trung hdoa mOt phan bazo kim loai ki€m
hay bazd h{tu c0 cho mOt hé nhii héa hidrophin chOng #n mon. Su' thém vio mot
lugng nho céc ancol phan t& luong thp (etanol, propanol, isopropanol) cho két qud
tOt cUa cic hgp chat thuong mai ddm ddc nhung tinh xdo va bén ving nhii tuong
nudc & nOng d 1-3%.
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chwong 5. Nhii twwong va vi nhii twong

Nhii twOng va vi nhii tuong 1a cac hién tugng thudng gap va c¢6 y nghia quan
trong trong dOi sOng va trong nhi€u nghanh cdng nghi€p nhu cdng nghiép ché bién
dau mJ,cong nghi€p san xudt son, muc in, polime ,thudc bdo vé thuc vat...

5.1. Nhii twong.

Trong phan 16n truGng hop mot trong hai pha cUa nhii tuong 12 nuGc va ngudi
ta phan biét hai truOGng hop:
- Nhii tuong nudc trong dau hay Ua dau, d6 la trudng hgp moi truOng phan
tdn 1a dau.
- Nhii tuong dau trong nu@c, dé 1a truOng hgp moi truGng phan tin 1a nude.

5.1.1. Su hinh thanh cUa nhii tuong.

Khi cho m0t it nudc va dau vao mOt binh r0i khudy manh 1én, thdy xudt hién
cdc hat dau 10 10ng trong nuGc nhung sau khi ngUng khudy thi cic hat dau nay 1ai tu
1ai v&i nhau va tao thanh hai 1&p trong binh, 1&p nudc va 18p dau.

Néu bay gi0 cho thém mOt chat HDBM vao roi khudy manh 1én sé xudt hién
1ai cdc hat 10 1Ung tao ra mOt nhii twong. SU bén ving cla nhii tUong nay tiy thulc
vao loai chat HDBM va ty 1é cUa ching.

MOt s6 chat c6 sUc cing b& mat nhdé nhu gdm ( nhUa ciy) c6 th€ cai thién dd
bén cUa nhii, bang cich lam ting mOt trong hai pha, 1am ting thoi gian tOn tai cla sy
phan tdn, 1am cham lai sU phan tach thanh céc pha riéng biét.

Céc phan tU nho trong mOt pha 1dng dudi dang siro chuyén dOng tu do lién tuc
dugc goi 1a chuyén ddng Brawn. Cac phan t& nho ndy cling gép phan ngin cadn sy
phan t4ch thanh c4c tuéng. Hién tugng nay dugc goi la hién tugng Duclaux.

Theo cach nay c6 th€ thuc hién su bén nhii tuong béng c4ch thém c4c hat nho
chat ran rat min vio hai pha, né khéng c6 tic dung vGi hai pha nhung dién tich cla
cdc hat nay nhu nhau nén ddy nhau. MOt sO chat bén keo ngin can suU tU tap lai thanh
céc hat 16n.

5.1.2. SO d6 clia su tao nhii tuong.

Bi€u dién gidn do cla hai dang nhii tuong nudc trong dau va dau trong nudc
12 dac trung cho sy dinh hu@ng cUa phan t(f chat nhii héa trong hai mdi truGng nay
(hinh 5.1).
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Nudc trong dau Dau trong nudc
hay Ua dau hay ua nudc

Hinh 5.1. Nhii tuong nu@c trong dau va dau trong nude.

Trong nhii tuong nudc trong dau, phan ki nudc (hidrophob) clla phan tl chat
nhii héa nam & méi trudng phan tin, ngUdc 1ai trong nhii twong dau trong nude néd
nam & trong hat dau.

Hai dang nhii tuong nudc trong dau va dau trong nudc dugc tao ra va bén
vimng phu thuOc vao bdn chat clUa chat nhii héa dudc s dung theo cin bang
hidrophin/lipophin 12 hidrophin nhi€u hon lipophin va ngugc 1ai.

Ngudi ta khong th€ nhan dudc nhii tuong dau trong nudc bang cach chi cho
dau vao nudc hodc nhii tudng nudc trong dau bang céch cho nuGe vao dau, ma phdi
c6 ty 1€ gilra chiing va chat nhii héa.

MOt su phan biét cac ki€u nhii O/W va W/O c6 th€ thuc hién nhG mau tan
trong nu@c va tan trong dau. PAu tién 12 mau tan trong pha phan tdn cla nhii tUOng
dau trong nudc va mau clla modi trudng, pha th(r hai 1a khong chi tan trong pha phan
tan cUa nhii tuong nudc trong dau va mau. Ngudc 1ai khi chup dnh micro mau cla
nhii tuong nudc trong dau nhO mau dd organol va mau cla nhii tudng dau trong nUdc
12 mau xanh cUa 4nh metylen.

5.1.3. Su phan b6 cla phan tl cac chat nhii héa.

Né&u nhu c6 hai chat 10ng khong trOn 1an v&i nhau va cé mot chat tan dugc
trong mOt trong hai 16p chat 1&ng thi thanh phan & bé mat khac v&i trong khoi thé
tich.

Li thuy&t Gibbs cho rang khi nOng d0 cUa chat tan & mOt trong hai pha ting 1én
néu sUc cing gidi han ting, nOng d0 G b& mat phan tich cUa hai pha nhd hon & trong
khOi thé tich. Néu sUc ciing giGi han gidm, nOng d0 bé mat ting so vGi nOng d0 cla
khoi.

Ké&t qud 1a 6 nOng d0 rat thap 1ugng phan tUF chdt nhii héa & bé mat cang ting
khi nOng d0 cang ting. O nOng d0 cao thi lugng phan t& & b& mat bi gidi han 1ai.
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Céc hgp chdt c6 thé dua thudn 10i vao nhii tuong cUa hai tudng phdi cé trong
phan t&r mOt nhém c6 4i 1uc vGi mbi pha khong trOn vio nhau va ndm & 18p ti€p gidp
gi(ra hai pha.

Céc hop chat HPBM c6 th€ dudgc si dung khdc nhau trong pha 10ng phdi c6
cau tao thudn 10i lién két gilra cdc pha. MOi lién két nay & pha nuGc va dau lién quan
dén can bang pha hidrophin/lipophin clla chdt HDBM.

5.1.4. Tinh chat nhii tuong va su phan loai.
1. Pac di€m nhi tuong va vi nhii tUong.

Su phan biét gilta nhii twong, dung dich mixen va vi nhii tuong dua vao ¢ hat
cUa hé phan tdn sau:

Dung dich: cdc hat <100 A° (hay 10nm).

Vi nhii tuong: cdc hat & gira 100 va 1000 A° (hay 10 va 100nm).

Nhii tuong: cac hat > 1000 A° (hay 100nm).

Dang nhii tuong phu thuOc va mUc d6 phan xa cUa tia sdng truyén qua.

Né€u chiim tia sang khong phdn xa khi gdp cic phan t 16n sé€ c6 dang truyén
qua tao ra dung dich trong sudt. Néu kich thudc cic hat ting 1én, chim tia sdng chi€u
vao bi phan xa lai mét phan tao ra dung dich tréng duc. N&u chiim tia sang chi€u vio
bi phdn xa manh khi kich thudc hat ting 1én tao ra dung dich c¢6 dang s{ra ( hinh
52).

/

\

|
..-.-". ]
]

FF/_'_,.,-/""-‘
e
P

trang duc truyén qua
Hinh 5.2. C& hat: 10"'-10u (dang s(ta), 10*-10"u (trang duc), < 10™*u (truyén qua)

Trong nhii tuong, 1&p gidi han nudc/dau tao ra mOt mang mAng chat HDBM
d6i 1ap vGi su két tu cla cic hat, né clng ran va cé xung tinh dién. Ngudc 1ai, trong
vi nhii tuong 16p mang mém hon nhiéu.

Nhii tuong do c4c hat 16n phdn xa 4nh sdng nén dung dich c6 dang s{ta . Vi nhii
tuong cho 4nh sang truy€n qua mot phan va phdn xa mét phan nén dung dich c6 mau
trang duc, can thu dugc sau ly tdim c6 kich thudc tir 50 dé€n 100G. Dung dich that cic
phan t nhO ,4nh sdng truy€n qua gan nhu hoan toan nén trong sult.

2. Céc loai nhii khic nhau.

Nhii tuong hai pha khong trén 18n véi nhau:

Nudc trong dau hay dau trong nudc khac bi€t nhau do d0 min cla cic hat va

nhU nhau v€ tinh dOng nhat cUa pha phan tdn trong nhii tuong.
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Nhii kép nudc/dau trong nudc hay dau/nudc trong dau .
3. Phan loai nhii tuong theo dd min.

Nhii tuong 12 mOt hé phan tdn 10ng/10ng, kich thuGc cUa hat khodng 1000nm.
Khi kich thudc nhd di 10 1an trd thanh hé keo, khi ban kinh hat cd 50nm trd thanh
dang s{ra, n€u nhé hon nlra dugc dung dich that (bang 5.1).

Bang 5.1. Céc loai nhii tuong.

Dang phan tan Vi du cUa hé phan tdn | DuOng kinh trung binh cUa hat
Microm ( ) [ Nanomet | Angstron
10°m 10°m (A% 10"°m

Nhin bang mat Huyén phil dat sét 500 500.000

Nhin giGi han ho bot 100 100.000

S(ra duc sCra 10 10.000

S(ra trang s(fa dOng nhat 1 1.000 10.000

S{ra xanh giGi han nhii tuong 0,1 100 1.000

Trong dnh xanh Vi nhii 50m 50 500

Trang duc Vi nhii 10m 10 100

Trong sult Dung dich mixen 2-6m 2-6 20-60

4. PO bén va gidn do pha cUa nhii tuong.

Néu ki€m tra d0 bén cla mOt nhii trong & mOt nhiét d0 x4c dinh can quan sat
n6 thay dGi th€ nao vGi nOng d0 clia mOi hgp phan trong hé d6 (xem gidn do tudng
cUa hé phan tdn nudc).

Bi€u dién trén mOt tam gidc déu ba hé: nudc/chat nhii héa/chat tao nhi, c6 thé
bén héa hé nay khi thay d6i nOng d6 mOi hgp phan. M6t s6 hé can bang cé thé dugc
tao ra, mOt s& da dugc Winsor mo td. Can bang c6 th€ phan loai theo winsor I, II, 11T,
IV (bang5.2).

Bang 5.2. Céc pha khédc nhau cla Winsor.

Phan loai Xdc dinh Hinh vé
Winsor I Hai pha (dau trong nudc). Vi nhii ch(ra |
dau, nudc va phan 16n chdt HDBM va H

pht trg, cin bang v&i dau.

Winsor I | Hai pha (nudc trong dau). Vi nhii ch(ra

phan 16n cic thanh phan can bang vdi IM]
A E
nUuQc. &
Winsor III | Ba pha. Vi nhii nuéc trong ddu nam gilra H_“
tudng dau va tudng nudc. lj
E
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Winsor IV | MOt tudng. Vi nhii nudc trong dau hodc |
dau trong nudc tity truOng hgp. M

Né€u c6 mOt hé bOn cdu tlf gdm pha htu cO phén tan, pha nudc va hon hgp hai
chat nhii héa c6 thé dé dang thiét 1ap gidn dO pha dang nhiét d€ biét dudc tinh chéat
cUa hé phan tan phu thuQc céc thong s6 khic nhau va xdc dinh di€u ki€n thuc t& Ung
dung t6i Uu vi du nOng d0 clla mudi & pha nuGc, nhiét d0 v..v.

Nhu vay d0 bén cla nhii tuong phu thulc 1ugng cla cdc hgp phan khic nhau
c6 mat va nOng d0 mudi cla pha nudc. Vi vy d€ thu dugc mot hé phan tan tOi Uu
phadi chd y thi€t 1ap ty 1€ cdc cdu tU khac nhau d€ c6 ty 1& tOt nhat cic chat nhii héa
s dung (hay hOn hgp cdc chat nhii héa), hiéu qud 16n nhat 1 loai ddu tao nhii tuong
Ung v&i di€u kién pha ch€ nhu nhi€t dd, nOng dd muli trong nudc, badn chat va
lugng chat tao nhii.

Trong thang chat nhii héa, s€ khong chon chat ma d0 hoa tan clla né ting manh
v0i su ting nhi€t dd hay c6 mat mudi hoa tan. Khi thay dGi ty 1& nOng d0 cUa chat
nhii héa d€ thi€t 1ap gidn d6 ngudi ta c6 thé€ thay dGi ddng k€ cla viing bén vimg. Vi
du khi ting tinh Ua nudc cla hé nhii s& 1am gidm kha niing thu dugc mOt nhii bén.

Hinh 5.3 giGi thi€u gidn d0 pha clla m&t hOn hgp hidrocacbon, chat nhii héa va
nudc & nhiét dO x4c dinh. Trong truGng hQp nay xem ving vi nhii  ; tuong d6i it m&
rOng, né cé th€ quan trong hon trong hé khic, nhung khong tOn tai trong hé ba cdu
t&r. O ddy quan trong 12 xét ban chat cla cédc pha gan véi cic hgp phan.

Chat nhi héa

A4 1IN\
/N N
b, !
I.'n. \
% N
O
W.II \
_— 7 A ) ‘H""\-‘\
- 'h'v'."l---.___-_ff' \L
g .-"’-’. - o
o W.l
F \
L_ % eeatapn. almb ot on i LY
Nt Hidrocacbua

Hinh 5.3. Gidn d0 pha ba cdu t( hidrocacbua-chat nhii héa-nudc.
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5.2. Vi nhii twong.

5.2.1. Gian do ba cau tu clia hé ba nhii tuong.

Vi nhii tuong xudt hién khi phan t( chat phan tan thiét 1ap vdi cdc phan t0r
nUdc va chat nhii ho tao thanh hé phan tin 18dng/10ng trong sult clia nudc va dau
hay nudc va mOt dung mdi hltu co. Ching it nhét, su hinh thanh ching la tU nhién va
khong can cung cap ning 1Ugng nhiéu.

Vi du néu khdo sit cdc viing khdc nhau tao ra mOt gidn d6 dang nhiét doi vGi
mOt hOn hop c6 ty 1€ thay d6i: hidrocacbua (dodecan)/HDBM (p-octylbenzen sunfonat
natri)/phu tr@ (pentanol) va nudc: winsor I, II, III va IV (vi nhii tuong) phu thudc vao
ty 1€ cUa c4c hop phan khac nhau c6 mat (hinh 5.4).

HBDEM
Winsoa I+ phu trg m
M| 4 e
i A -
[ EJ Vi N = winsor IV
Winsor Il : b & L E/HI
[ " I_# -
M I-I_.-" “".‘ ‘I'._ \_‘ "-.__‘ M
&/ / N\ \ \
Winsor IV St L WinsoR |
H/E] "’\\ \ A\ 1
[N F| M \ b
| > % | - H |
/ b — e ]
| H / ____'___—tq‘_-_ Fi o - \_‘h_‘_,r
e f———_ % A X
Y e > \
f \
Nuide Bodecan

Hinh 5.4. Cé4c vung winsor trong hé: nuGc (NaCl 3g/1), dodecan, natri p-octylbenzen
sunfonat , pentanol (ty 1& 1/37).

Trong vi nhii tuong, 1Uc cing gidi han nudc/dau 1a luc kéo vuong géc v&i mat
ti€p gidp theo don vi chi€u dai rat nho, thuc t€ bang khong.

67



5.2.2. Cac yéu td anh hudng dén su hinh thanh va bén viing cla vi nhii tuong.
1. Anh hudng clia dO man.

Céc mudi vo cO hoa tan c6 dnh hudng dén tuong tic tinh dién.

- Lam gidm sy day nhau gi(ra cdc hat nuGc.

- Lam gidm sy cUng cUa 16p gidi han ty 1€ HDBM/phu trQ.

- Cai thién kha ning hoa tan cUa pha h{tu c0 thé hién ra & su ting viing tOn
tai cUa vi nhii qua su' c6 mat mot luogng nhd mudi (it hon 1%) trong khi mot
lugng du lam gidm su ion héa cUa phan t& chdt HDBM, hau qua lam gidm
viing tOn tai vi nhii (hinh 5.5). Di€u nay chi c¢6 hi€u qua dbi vGi chat
HDBM ionic, con khong c6 gid tri ddi v&i chat HDBM khéng ion héa .

DBS/C,H,0H DBS/C ,H,0H
'r';‘ .-"r\"
;'! .f"f \\
;J,'f WV \‘\'\\\ :',-" Ww.Iv \-‘\\
/ N F ro LY
m \ m \“
Nude Toluen 1%NaCl Toluen
tinh khiét
DBS/C,H,0H
Fy
Fi \\.
J—‘
";‘W v X
P - A
P !
'
/ Wi \
1,6%Na(l Toluen
DBS/C H,OH DBS/C,H,0H
)
7 N £\
Fi F \.
/ SO\ L et
,-f’ W.Iv \\ \"-\ ;'J {{\ \\
/) N\ /W N
i ¥ 5 \ ;-" __\-""‘-b!.\
m \ ‘;///:—&r—up Wi \\
29%NaCl Toluen 6%NaCl Toluen

Hinh 5.5. Gidn d6 pha cUa hé nudc, toluen, butanol va dodexylbenzen sunfonat natri.

2. Anh huGng cUa nhiét do.

Nhiét d6 dnh hudng d€n su hinh thanh cUa vi nhii tuGng vi né phu thulc vio
d0 hoa tan cUa chat nhii héa. Vi du di€n hinh 14 truOng hop hai pha vi nhii cUa este
sunfosucxinic, trong d6 dudng kinh hat 12 10 dén 30 m khi nhiét d0 & gilta 15°C va
36°C.

Trong trOng hop tdc nhan HDBM ionic, d0 bén 1 khodng rOng cla ndng d0
va nhiét do.
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Trudng hgp tic nhain HPBM khong ionic, mOt s trong chiing c6 di€m duc
nghia 12 chiing r&i khoi dung dich khi nhiét d6 ting, trong sO 16n truGng hgp xdy ra su
ddo pha.

Nhiét d0 cUa su ddo pha 12 nhiét 46 & dudi nhiét d6 clia hé dau/nudc ton tai
trong khi & trén nhi€t d0 ddo pha thi vi nhii nuéc/dau la duy nhat.

Su chuy&n héa nay thay d6i rat nhay hinh dang cla gidn d0 ba cau tl va dién
tich vung tOn tai cUa vi nhii (hinh 5.6).

Bodexyl/ete 4mol OE Bodexyl/ete 4mol OE
Fa® At
PN RN /N — A 20%C
A L s r TN ity o
£y N 8 25°%C P % LS B 30°C
VA \ emen £ 3SC
..\\_‘ .I"__ B “"«_‘
! |
JI_"' l'. I.' "\L‘
Fd i Y
i I ;- %
/ L e T
P P . e i w
/ ’,' £ R T .\\‘\ A\
i R ol -
Ffi-—--‘ r -\.__ i A "b\\::.-
Nude Hexadecan Nuidc Hexadecan

Hinh 5.6. Gidn d6 phu thuOc nhiét d6. Dung dich isotropic (dang hudng) clia dodexyl
ete v&i 4 mol OE-oxit etylen.

Phuong phap ki€m tra nhanh d0 bén nhii theo nhiét do.

Khi diéu chinh nhii tuong nudc trong dau va dau trong nudc, mOt phuong
phap don gidn ki€m tra nhiét d6 thich hop ti€n hanh nhu sau: Ding mOt diia
thQy tinh khudy nhanh dung dich r0i thém chat di€u chinh nhii vio. Quan sit
moi truOng thay c6 di€m duc hay su phat sang thi dUng 1ai.

Phuong phép nay ki€m tra truc ti€p d6 bén cla nhii tai nhiét d0 cla né
khong phdi & moi truOng xung quanh.

Can bang nhiét cQa cdc hgp phan cla mot hé bac ba.

Pha nu@c va ddu ma ngudi pha mong dQi sU phan tdn cUa ching nhO chat
HDBM khong tan 1an vio nhau. Biét rang dd tan tuong hd cla hai chat 1dng
c6 th€ thay d0i nhd s& dung moOt chat 1&ng th( ba (benzen, nudc, ancol) va cin
bang nhan dugc c6 th€ nhay cdm véi nhiét d6. V& nguyén tac khi thém mot
chat 10ng trOn 1an trong thanh phan cla hon hgp ban dau lam gidm viing phan
18p cho dén khi bi€n mat, nguoc 1ai, khi thém mot chat 10ng tan nhiu trong
mOt trong sO cic hgp phan cla hén hgp s€ han ché ving trdn 1an. Vi du khi
st dung mOt chat tham UGt (natri toluensunfonat) s€ 1am ting vung trOn 1an
cUa nudc va pha hitu co, khong vi thé ma tao ra mixen.

P& néi dén di€u kién tOt ki€m tra mOt hé bac ba, trudc tién can nghién
cUu tinh chat cUa hé bac hai nhu nudc/dau, dau/nhi héa, nhii héa/dau.

Né€u chat nhii héa 13 hidrophin, né tan trong nu@c, né€u 1a hidrophob, né tan
trong dau.
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Néu hé bac hai nudc/ nhii héa c¢6 mOt nhiét dd ti han cla sy hoa tan
(truOng hop tac nhan khong ionic) gidn d6 pha c6 thé bi€u di€n dudi day ( hinh

5.7):

[ '
o TCD |
=] | ___,_-'——_" — - |
21

¥i 2 tudng \ |

.'r | |

yn' '|||
Déu 50/50  HDBM
100 100

Hinh 5.7. Gidn d0 hai pha 1dng phu thuOc nhiét d6 t&i han hoa tan (di€m duc) TCD.

Nhiét d6 tGi han cla su hoa tan chat HDBM trong dau T, va nhiét do t&i
han cla su hoa tan chat HPBM trong nudc T, phu thuOc vao nbng dd hgp
phan dugc ki€m tra trong moi truOng.

Phu thulc vao nhiét d§, chat HDBM khong ionic hoa tan trong nudc & dudi
di€m duc (TCD), con hoa tan trong ddu & trén di€m duc (hinh 5.8 ).

| |

= 1 tuéng g\ 9 tulng '
ar c o .
g Ts = \\\\\ Tes Lt
Z | e % = ~——

/ 2 tudng 1 tuﬁng !

f 1

’ |
Dau 50/80 HBEM Dau 50."50 HBEM
100 100 100 100

Hinh 5.8. Gidn d6 pha cUa hai chat 1dng khong trOn 1an nhau & nhiét d6 t6i han cla
chat HDBM khéng ionic.

5.2.5. Tinh chat cGa hé vi nhii tuong
1. Hinh dang.

Theo d0 min cUa cdc hat phan tan, vi nhii tutong bi€u hién ra dudi dang chat
10ng mau xanh ( 100nm), hay trong sudt (  50nm) c6 tinh chat dac biét doi véi su
phdn xa 4nh sang.

2. Hi€u Ung Tyndall.

Khi chi€u mdt chiim 4nh sang vio mOt binh dung vi nhii tuong, mOt phan dnh

sang bi hap thu va mOt phan bi khuéch tdn ra moi hudng xung quang.
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Anh sing khué€ch tdn nhan dugc c6 mau xanh va tim nhi€u hon mau vang va
d0, chinh mau xanh d6 bi€u hién dd phan tan cla vi nhii tUong.
3. Tinh dan dién.

Tinh dan dién cUa vi nhii tuong thuOng thay doi theo loai cla né. Tinh dan
dién ting 1én theo thé tich nudc trong hé.
4. Su tham tich (percolation).

Su thdm tich 1 su chuy€n héa tir pha ua nudc sang dang két tu ki nude cla
nhii tuong. Hé s tu khuéch tdn cla nudc va cic thanh phan khic trong hé ting 1én,
khong tach biét hoan toan gilta ving Ua nudc va ki nudc, 18p gidi han mém déo va
dé bién dang.

Vang mat su thdm tach, dd dan dién gidm, d6 1a truOng hgp cdu tao tinh véi
hat nhan nudc c6 gidi han xic dinh. Hé s0 tu khuéch tin clUa nudc yéu cho mOt su
phan tdch hoan toan trong ving Ua nudc va ki nudc.

5. B0 nhot.

PO nhét xudt hién trong vi nhii tuong rat khac nhau. PO nhdt 12 ham sO cla gia
tri gidi han cla sU thdm tach nhung khong phdi 12 moi lién hé truc ti€p gid tri nay véi
d6 nhét bén trong.

Can thdy rang trong hé vi nhii tuong kich thude cla cic giot 1a ham sO cla
nOng d6 cla chat HDBM va chat ho trg HDBM, ty 1& chat nhii héa cang nhi€u thi su
dOng nhii héa cang ting, kich thudc cdc giot cang gidm.

6. Ning lugng bé mat.

Vi nhii tuong thé hién ra @ cic giot, kich thudc cla ching nhd hon hang trim
1an kich thudc giot nhii twong. Kich thudc cla ching nhd hon budc séng 4dnh sing.
Su hinh thanh vi nhii tuong dién tich mat cic hat ting 1&n nhiéu.

Vi du khi d6 1 cm® dau vao 1 cm® nu@c thi mat ti€p gidp gilra hai tudng dau-
nudc 1a cm®. Né€u tao nhii tuong, kich thudc giot 1a micron thi b€ mat ti€p gidp giot
12 m?, né€u tao vi nhii tUong cic giot c6 kich thudc milimicron thi b€ mat ti€p gidp
gi(ra céc giot tinh 1a hecta.

V& mat ning lugng ma xét thdy rang ning lUgng cung cdp cho su nhii héa
lem?® trong 1 cm® nu@c d€ tao ra nhii tUwong cé di€n tich b€ mat ti€p gidp 12 1m? 1a
mUQi ngan 18n 16n hon ning lugng ban dau, con d€ tao ra mOt vi nhii tUOng c6 bé
mat ti€p gidp gilra cdc giot 12 hecta thi ning lugng gdp moOt tri€u 1an ning 1UGng ban
dau.
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chwong 6. Phwro'ng phap tong hop cac chat
hoat dong bé mat

Cic chat HDBM dudc st dung trong nhi€u nganh cdng nghi€p va trong nhi€u
linh vUc kh4c nhau cho nén hang nim dugc san xudt mOt Iuong 18n. Theo thOng k&, &
mOt sO nuGc cong nghiép phiat tri€n hang nim sO luong cic chat HDBM dudc san
xuat ting khong nglng (xem bang 6.1).

Bang 6.1. Khoi lugng cdc chat HDBM dugc sdn xudt & mOt s6 nudc cong nghi€p phat

trién
Chat 1970 1975 1980 1985 1990
HPBM Ngan T % Ngan T % Ngan T % Ngan T % NganT| %
Anion 1914 [61,8 | 2284 [56,1 [2640 |52,8 [2988 |50,6 |3350 | 49,1

Khong ion | 900 29,0 | 1338 [32,9 | 1750 | 35,0 | 5145 |36,3 | 2538 | 37,2

Cation 280 9,0 |440 10,8 [ 600 12,0 | 763 129 (925 | 13,5

LuOng tinh| 6 02 |8 0,2 |10 02 |11 0,2 |13 0,2

Téngs6 | 3100 4070 5000 5907 6826

Nhin bang trén thay tU nim 1970 (3100T) d€n nidm 1990 (6826T) luong chat
HDBM ting 1én gdp doi, trong d6 cic chat HDBM anionic chi€m 70% tOng s0.
Nguyén li€u chinh d€ sdn xudt cic chat HDBM 1la c4c nguOn sdn phdm héa dau chu
y€u 1a parafin, theo thOng k& nim 1975 thi lugng n-parafin tiéu thy & cidc nudc nhu
sau:

Ngan tan
Tay au 855
My 450
Nhat 135

Phuong phap chung d€ tOng hgp cic chat HDBM c6 thé trinh bay dudi day:

6.1. Tong hop cac chat HPDBM anionic.

Cac chat HDBM anionic chU y€u 1a cc ankylbenzensunfonat, ankansunfonat va

céc ancoloxyetyl hoa sunfat.
6.1.1. Téng hop cic mubi axit béo

1/ ThQy phan dau m& dOng thuc vat

Cac mudi axit béo cUa kim loai ki€ém RCOO" 1a cdc chat hoat ddng bé mat phd bi€n
dugc biét dén tU 1au va dugc s dung rOng rii trong nhi€u linh vuc nhu' sdn xudt cdc chat
gidt rlra , cac chat phu gia ddu mJ, cdc chat phu gia cho thubc trlr con tring gy hai ,trlr
nam ... Uu di€m cUa cic chat HDBM nay 12 nguOn nguyén li€u roi rao d6 1a cic ddu m&
dOng thuc vat va cong nghé sdn xudt khdng phlc tap dugc phit tri€n tlr 1au.
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Axit béo c6 c6 chlta trong ddu m& dOng thuc vat gOm axit no va chura no c6 mach cacbon
dai dén 20 cacbon,ty 1& cUa ching thay dGi tiry theo mOi loai ddu m& tu nhién nhu chi ra &

bang 6.2 va bang 6.3 dudi day.
Bang 6.2 SO gam axit béo trong 100 g triglixerit cUa cic loai ddu m&
Axit béo no Axit béo chua no

MG hay dau Lauric Panmitic Stearic Oleic Linoleic

(12:0) (16:0) (18:0) (18:1) (18:2)
MG nguGi - 240 8,4 46,9 10,2
M@ bo - 27,4 14,1 49,6 2,5
MG& bo 2,5 29,0 9,2 26,7 3,6
Dau dura 45,4 10,5 2,3 7.5 vét
Dau ngd - 10,2 3,0 49,6 34,3
Dau oliu - 6,9 2,3 84,4 4,6
Dau co - 40,1 5,5 42,7 10,36a
Dau lac - 8,3 3,1 56,0 26,0
Dau dau tuong 0,2 9,8 2.4 28,9 50,7

Bang 6.3 Cong thlic héa hoc va di€m chdy cUa axit béo
Tén goi Cong thlrc héa hoc SO nguyén td C  Di€m chay
Axit va n6i doi °’C
Lauric CH,(CH,),.CO,H 12:0 44
Miristic CH;(CH,),CO,H 14:0 58
Panmitic CH;(CH,)4,COH 16:0 63
Stearic CH;(CH,),CO.H 18:0 70
Arachidic CH;(CH,),3CO,H 20:0 77
Panmitoleic CH;(CH,)sCH=CH(CH,),CO,H 16:1 0,5
Oleic CH;(CH,),CH=CH(CH,),CO,H 18:1 16
Linoleic CH;(CH,)4(CH=CHCH,),(CH,){CO.H  18:2 -5
Linolenic CH;CH,(CH=CHCH,);(CH,)sCO,H 18:3 -11
Arachidonic CH;(CH,),(CH=CHCH,),(CH,),CO,H 20:4 -49

Céc axit béo dugc di€u ch€ bang cich thly phan cic dau m& dOng thuc vat v&i natri
hidroxit ,phdn Ung dugc g0i 1a xa phong héa theo sG dO sau :
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I |
| 0 1/ NaOH

CH —0O—C—R, ——> CH-OH + R,~COOH
| (u) 2/H |
CH,—O-— ﬁj —R; CH,— OH R;— COOH
0]
C«ng thegc chung cfia dQu mi Glixerin Axit cacboxylic

R,, R,, R; c6 thé 1a g6c axit no nhu axit panmitic Cs (15-50%), axit stearic Cis (25%) hay
axit chUa no nhu axit oleic Ci3 (50%). Vi du triaxylglixerol (triglixerit) c6 cdng thUc sau:

CH,—O—CO—(CH,);4,— CH; (Axit panmitic)
CH —0O—CO—(CH,),,— CH; (Axit stearic)
| H< ._.~H

CH,—O—CO—(CH,),~ M (CH,);CH;  (Axit oleic)

2/ Oxihoa paraffin

Cic axit béo c6 thé thu dudc bang cich oxihéa paraffin,phuong phdp nay duoc
thuc hién & MY va cdc nuGc chau Au. Phan Ung oxihéa parafin dugc ti€n hanh bang
oxi khong khi & nhiét d0 150°C c6 mat mOt lugng nhd KMnO, lam xic tc.Cic
hidrocacbon mach thang va mach nhanh bj oxihéa dé dang hon mach vong. Ngudi ta
ciing c6 th€ thuc hién phan Ung nay c6 mat mOt sO muli kim loai khac lam xic tic
nhU cdc mudi cacboxylat coban,sat,k€m,dOng va chi. Sdn phdm cUa qu4 trinh oxihda
dau ngoai axit béo con ancol bac cao va mOt vai chat khac n{ra. Di€u kién oxihéa dau
nhU nhiét d0, thoi gian ,JUQng tiéu thu oxi khong khi va sdn phdm hinh thanh ciing
thay dGi tuy theo phan doan dau cé di€m sdi khic nhau,diieu nay th€ hién trén bang
6.4 duGi day .

Bang 6.4  Dié€u kién oxi héa c4c phan doan khic nhau cla dau khodng

Phan doan kl. mol.  Nhiét d Luongoxi  ThOigian  Chis0 axit
sp.
dau khodng (2) phdn Ung°C  tiéuthul/h  oxihda (h) mgKOH/g
AC-6 360 190 200 3 58
AC-9,5 430 175 150 3,5 42
DC-8 400 200 125 3,5 7,8
DC-11 420 190 125 4 20
MC-20 610 200 125 5 8,4
MK-22 520 225 125 4 13,4

3/ Oxi héa diankylbenzen
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Céc axit cacbonic thom nhu axit p- tert-dodexylbenzensunfonic c6 thé di€u bché
qua conduOng oxi héa diankykbezen trong d6 mOt nhém ankyl 1a bac 3 con mOt nhém
ankyl 12 bac 1 hodc bac 2.Khi oxihéa béng oxi khong khi ¢6 mat xuc tac kim lo@i nhu
xtic tdc mangan,coban thi nhém ankyl bac 1 va bac 2 s& bi oxi héa thanh nhém
cacboxyl ~COOH con nhém ankyl bac 3 dugc gilf nguyén . Vi du oxi héa p-tert-nonyl
metylbenzen cho axit p-tert-nonylbenzoic nhu s0 d6 sau :

O, /xt
t -C9H194®7 CHy —— t- CoHyg 4@7COOH

p- tert-nonyl metylbenzen Axit p-tert-nonylbenzoic

4/ Clo héa parafin thanh ankyl clorua ,sau d6 cho phan Ung v&i Mg theo phan
Ung Grinha r6i cho phdn Ung ti€p theo v&i CO, va cudi cuing thUy phan thu dugc axit
cacboxylic va kiém héa cho natri cacboxylat theo so d0 dudi day :

as Mg/ ete khan 1/ Co, NaOH
R—H + ¢h, —> R—O ———> RMgdl—» R—COOH —— > R—COONa

- HCl
Parafin Ankylclorua

2/ HO” Axit cachoxylic Natri cacboxylat

MOt phuong phép khéc ciing thu dugc hi€u xudt cao 1a t ankylclorua cho phan
Ung v&i kalixianua KCN thanh ankyl xianua RCN r0i thUy phan axit va ki€m héa cho
natri cacboxylat RCOONa .

6.1.2. Tf;ng hop ankylbenzensunfonat.

Phudng phép chung d€ di€u ché ankylsunfonat thuc hién qua 3 giai doan: di€u
ch€ ankyl benzen, sunfonic héa ankyl benzen va culi cung trung hoa
ankylbenzensunfonat theo s d0 sau:

Budc 1. Ankyl héa benzen theo phuOng phdp tU parafin clo héa c6 mat 4nh sang
thanh ankyl clourua sau dé cho phdn Ung v&i benzen c6 mat xic tic kim loai clorua
nhu  AICl; khan theo ki€u phdn Ung Friden Crap . Cé4ch th( hai 13 chuy&n parafin
thanh anken r0i ankyl héa benzen c6 mat xtc tdc HF .Phdn Ung xdy ra theo sa d0 sau :

ca 2 O
/ Xuc tac
R—H
Parafin\ @ ’
R—CH=CH—R" — > R-CH~CH

anken R"

Budc 2 . Sunfo héa ankylbenzen bang oleum SO/H,SO, véi ty 1& 100% H,SO, va
20% SO; :
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. Csos | SO;H
TH,SOy @

Budc 3. Chuyén dang axit sunfonic thanh dang mubi natri sunfonat bang céch cho
axit sunfonic phdn Ung v&i dung dich NaOH :

Céc parafin st dung thu & phan doan sbi 190-255°C tuong Ung vGi C- Cj3
hodc phéan doan rOng hon tUGng u‘ng 190-260°C tuong Ung v&i Cyo- Cis.

O Lién x6 trudc day, d€ di€u ché ankyl benzene, ngu0i ta s dung phan doan
kerosin (dau hda) bang cch loai bd vong benzen theo céc budc:

- T4ch cdc vong benzen khoi kerosin

- Clo hoa kerosin da tach benzen

- Ankyl héa benzen bang kerosin di clo hod trén

- Sunfonic héa ankyl benzen bang SOs trong SO,.

- Trung hoa axit ankylbenzensunfonic

- Tach kerosin chua phan Ung khdi sdn pham ankylbenzensunfonat.

DO0i vGi cic axit ankylsunfonic c6 cdc nhém thé khic & vong benzen nhur RCONR -

RCOOCH,NH- , RNHCO- ,RCONHNH- .. ciing dugc di€u ché bang cich sunfo
héa cic ankylbenzen thé tuong Ung nhu phuong phdp trén v3i oleum . MOt vai sdn
pham nhu sau :

RCOOCH,CONH @ SOsNa RNHCO@S@Na
RCONH -NH @soya RCONR@

TOng hop ankylbenzensunfonat (ABS ): Trudc tién polime héa propen cho
polipropen ,sau d6 cho phan Ung vGi benzen c6 mat AICI; khan theo phdn Ung
Friden Crap quen thudc ,cu®i cuing sunfo héa bang axit sunfuric dac thu dugc
ankylbenzensunfonat (ABS ) nhu phdan Ung dudi day :

SOs3Na
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CH3 CHj CH3
H | | |
4CH3CH=CH,

—> CH3—CH{—CH,—CH }5CH=CH ——>

CHg c:H3
| 1) H,S0,
——> CHg—CH (- CH,— CH% —
2)NGQC03
Sunfo haa
—> CH3—CH {-CH,—CH )5 SOsNa

Natri ankylbezensunfonat ( ABS )

TOng hgp natri p-(2-doxyl)benzensunfonat (LAS) : TU benzene cho phan Ung
vGi 1-dodeken c6 mat AICI; khan cho sec-dodexylbenzen,ti€p theo sunfo héa
vGi axit sunfuric ddc nhan dugc LAS theo so d0 phdn Ung sau :

CH;
AICK !
CH3(CHy)oCH=CH,  + CH;(CH,)9CH
3
(1) H2SO4
—> CH3(CH2)9CH SO3N8.
(2) N212CO3

LAS

6.1.3. TOng hop ankyl sunfonat.

Ankylsunfonat dugc san xudt dau tién ¢ PUc trong dai chi€n thé giGi 1an 2
bang cach sunfoclo héa parafin C,;- C;s ¢6 mat 4nh séng :

+ NaOH
RH + Chb + SO, —gr> RSO,Cl ——pey > RSOsNa

Parafin nhan dugc trudc kia qua sy hidro héa oxit cacbon theo phan Ung
Fisher-Trops, hién nay dudgc tach ra tU phan doan kerosin (dau hoa).
O DUc da sdn xudt ankansunfonat theo con dudng sunfoclo héa quang héa
parafin vGi cong sudt 25 ngan T/nim.
Mot phuong phdp khéic di€u ché ankylsunfonat bang cich sunfo oxihda quang
héa parafin C,;-C 3 ¢c6 mat dnh sang :
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+ NaOH
RH + SO, + 0,50, ———> RSO3H W’ RSO;Na

Phdn Ung ti€n hanh c6 mat clUa nudc, ddng thOi sinh ra axit sunfuric d€n 30%.
Hién nay hiang Hoescht (Phan Lan) sdn xudt khodng 24 ngan T/nim.

Oxi héa sunfit, mecaptan, ankyldisunfit bang HNO:

HNO
R-S—S—R — » RSOsH

6.1.4 . Téng hop olefinsunfonat.
Olefinsunfonat nhan dugc bang cich sunfon héa vGi anhidrit sunfuric SO; cdc
-olefin C},-C,. Khi sunfonic héa xdy ra hai phan Ung chinh tao ra axit olefinsunfonic
va sunton:

_40% _ RCH,—CH=CH—CH,,H

axit olefinsunfonic
R—CH;—CH,—CH=CH, — RCH, R
60%
0 + O.
N SOz
SO,
sunton

Axit sunfonic dugc trung hoa (dOng thoi thUy phan sunton) bang dung dich
kiém natri & nhiét d0 cao hon 100°C. Sdn phdm cudi ciung 1a hOdn hdp 50-60%
olefinsunfonat va 40-50% hidroxiankansunfonat.

Olefinsunfonat it nhay cdm v&i d0 cUng nudc hon cic ankylbenzensunfonat va
ankansunfonat.

6.1.5. Téng hop ankylsunfat va sunfat ancoloxietyl héa (sunfoete) ROSO;Na va
RR’CHO(CH,CH,0)0SO;Na.

Nhém hop chat HDBM nay cé ¥ nghia thuc t€ 16n, cic chat nay c6 khd ning
phan hUy sinh hoc cao dén 100% cho nén dugc dung trong cdc chat gidt rifa; dOng
th0i né ciing it nhay cdm vdi nudc clng.

Phuong phap chung téng hop cac ankylsunfat va sunfoete :

1. Sunfo héa ancol : diy la phuong phap phO bi€n va don gidn di€u ché cic ankylsunfat
trong d6 dugc st dung d€ di€u ché laurylsunfat ,mOt chdt HDBM quan trong va phG bi€n
diing trong cdng nghi€p sdn xudt cdc chat gidt rlfa va chim séc co th€ hién nay .

Phuong phép chung 1 cho c4c ancol béo phdn Ung truc ti€p vGi axit sunfuric
90% hay v&i axit clorosunfunic CISO;H r0i trung hoa sdn pham:
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NaOH
R—OH + H,SO4 H—O>R—O—SO3H ——> R—O0SO3Na
-y

NaOH
R—OH + ClSO3HWR—O—SO3H —> R—O0SO3Na

Phdn Ung di€u ché natri laurylsunfatdugc thuc hién theo so d6 sau :

0
CH3(CHy)(CH,OH + H,SO, —' > CH3(CHy)(CH,0S0:H + H,0

Lauryl ancol

CH;3(CH,);0CH,OSO3H + Na,CO3 ——> CH3(CH2)10CHQOSO3_ Na+ + NaHCOj;
Natri laurylsunfat

2. Phdn Ung cUa céc este vOi SO;:
SOgNa

0 .
.  DS0s(:1.2) )\/o
I 2) NaOH/H,0 R AN

0 I

C0 ché phdn Ung nhu sau:

OH
O\ o\ P 0 - N
e s s R sT s
o Y OCH; R Ofﬂ—ocm;
Este FH 0
“o— s¥£07 i M5 0 o
- > I O>N0_ ¢ > AN H
S—OCH; R
Y 0
- S03
NaO 0
> \/ P NaOH/H,0 Hoﬁﬂ
\ < o—
R o R CHs
3. Sunfonic héa dieste cUa axit maleic cho dieste sunfosuccinat nhU sau:
//O //O
HC—C H,C—C
“OR “OR
‘ ‘ + NaHSO; ——>
_OR _OR
HC—C HC—C
A N\
OR | “or
SO3Na
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4. Cho ancol tdc dung v@i axit sunfamic H,NSO;H & nhiét d0 140°C:
ROH + H,NSO;H —» ROSONH,

Céc amit dang dixiandiamit, uré, aminisunfat c6 mat mOt lugng nho 1am xuc tdc
cho phdn Ung ti€n hanh & nhiét d6 khong cao (115°C).

5. Phan Ung cUa ancol vG@i anhidritsunfuric SOs;:  Cédc ancol béo va monoglyxerit c6
th€ phan Ung vGi SO; hoa tan trong SO, 10ng mOt cich dé dang vGi hiéu sudt toan
lugng, SO, dugc gidi phéng dé dang bay hai ra:

NaOH
R—OH + SO; TR—O—SO3H ——> R—0SO3Na
-390

Ancol Ankylsunfat Natri ankylsunfat
Phuong phap nay rat thudn 1gi d€ di€u ché cic ankylsunfat.
Cac dan xudt monoglixerit sunfoeste c6 thé nhan dugc qua phdn Ung mot giai
doan gilra glixerin béo vGi oleum & nhiét d0 30-50°C.
C|H2—C|H—CH20H + SO; —> (|3H2—$H—CH20803H
OH OH OH OH

Glixerin Monoglixerinsunfat

6. C4c fomiat este cUa ancol béo dé dang phan Ung v3i axit closunfonic cho
ankylsunfat:

HCOOR + CISO3H ——> ROSO;H + CO + HCI

Fomiateste  Axit closunfonic Ankylsunfat
7. Este sunfohéa dau béo
Phuong phdp este héa dau béo truGc ddy khong dugc chid ¥ nhung ngay nay sdn phdm
cla qua trinh c6 Ung dung rat 16n.Qua trinh sunfohéa dau béo dugc thuc hién & 300°C thu
dudc dang monohidrat c6 mui dé chiu.

?HzOCOR C‘HZOSO3H

C‘?HOCOR + HSO4  ——— (‘ZHOCOR + RCOOH
CH,OCOR CH,OCOR

Dau béo Sunfat dau béo

Céc dau béo c6 gOc R 1a anken thi nOi d6i c6 thé bi pha v3. Vi du sunfohéa dau béo c6
g0c R 1a cla axit oleic CH3(CH,);CH=CH(CH,);COOH, ni ddi c6 th€ bi phd v{.
8. Sunfo héa ancol chta nhém trung gian gilta gbc ankyl va OH

Céc hgp chat oxi dang R-(A)-(B)-OH & day R 1a gbc ankyl, A 1a nhém trung gian nhu
—COO-, -CONH-, —-O- con B 1a mach hidrocacbon (thuGng 1-3 nguyén t& C) dugc st dung
dé€ sunfo héa cho sdn phdm la cic chat HDBM c6 gi tri.

Cic loai sdn phadm nhu glixerin este khong hoan toan (vi du monolaurat glixerin) hay 1a
akanolamit (vi du monoetanolamit cUa axit lauric CH;(CH,),,COOH) dugc st dung ph6 bién.

Arylpolioxietilen sunfat ciing 12 mOt chat HDBM dugc st dung rOng rii, né dugc tOng
hQp theo con duOng sau :
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R OH + 1’1CH27CH2 E— R@(OCHzCHz)nOH
\O/

Ankylphenol Etilenoxit
H,SOy4
——5 R (OCH,CH,),0SOsH
Arylpolioxietilensunfat

6.2. Tong hop cac chat HDBM cationic.

Céc chat HPBM cationic thudc céc day:

1) Céc amin thang, cdc amidoamin, cdc diamin & dang mu®i amoni béc 4.

2) Céc amin vong, imidazolin va piridinium bac 4

3) Céac hgp chat photphonienic va sufonienic.

Phudng phép chung 1a trudc tién tOng hop cdc amin, sau d6 tGng hgp cic muli
amoni bac 4 qua phdn Ung cla cdc amin v&i dan xudt ankylhalogenua.

6.2.1. TOng hop cac amin bac 1 va mudi amoni.
Phuong phip cong nghiép di€u ché cic amin bac cao 12 phdn Ung cUa axit
cacboxylic v&i amoniac & nhiét dd va dp sudt cao ¢ mat xic tic (Al,O;). Giai
doan dau tién cla phdn Ung 1 tao ra nitrin sau d6 kh(r héa thanh amin, r0i cho
phdn Ung vGi HX tao ra mudi amoni:

+2H, HX é@ )
RCOOH + NH; o RCN——— RCH,NH, ———» RCH,NH; X
- 2

Céc axit cacboxylic dugc di€u ché tUr dau thuc vat nhu dau dira hodc oxi héa
parafin.
Nitro héa parafin r&i kh(r héa.

HNO
R—H 2% p_NO, 1 o pNp, HX RNHYX®
Clo héa parafin thanh dan xudt clo rOi cho phdn Ung truc ti€p vGi amoniac

R—H —2 » p—c1 NHy, g, X guif2x®
Clo héa parafin ¢6 chlfa khodng 15% mach nhénh thudng nhan dugc 2-3%
clorit bac 1, 20-22% clorit bac 2 va 1-3% policlorit, tuy nhién trong qud trinh
ndy vi€c tach amin ra khoi chat dau tuong doi khé.
Quad trinh amin héa céc clorit bac 2 ¢6 kém theo phdn Ung tdch loai hinh thanh
olefin. S&n pham cUa phan Ung thudng 13 hOn hgp amin bac nhéanh ¢6 1, 2 dén
3 gOc th€ ankyl.
Céc san pham amin thu dugc & dang mudi vo cO ciing 1a cic chat HDBM.

6.2.2. Téng hop cic amin béc 2, béc 3 va mudi amoni.
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Céc amin bac 2 va bac 3 ciing c6 th€ hinh thanh trong qu4 trinh tGng hop céc
amin bac 1. Phuong phdp di€u ch€ amin tUr amin bac 1 vGi ankylhalogen 13 phG
bién, sau d6 cho phdn Ung v&i HX tao ra muGi amoni :

CH,CI
R—NH, + CHyCl —gap> RNHCH; —2— R—N(CH;), _HX | rRHcH),E

TU amin bac 1 cho phdn Ung v&i fomandehit va hidro :

HX
R— NH2 + HCHO —— R—N(CH3)2 + 2H20 —_—> RI@IH(CH:;)Z%
TU amin bac 2 cho phan Ung v&i ancol :

R—OH + NH(CHs;), ——»R—N(CH3), + 2H,0 ——» RNH(CHs),
TU amin bac 1, bac 2 cho phan Ung véi etilenoxit :

_(CH,.CH,0),H X _(CH,CH,0),H
R—NHZ + HHZC CH2 — R_N\ —>» R- I‘{
o (CH,CH,0),H &X “(CH,CH,0),H
R*NH—CHZCHZCN + Hzc\—/CHz —_— R-ITI-CHzCHzCN —PCH2:CHCN + R—ITI-C2H40H
o C,H,0OH H
le
Rl@ €]
H,C,H,OH.X

6.2.3. TOng hop cic amin chita lién két ete, este va amit.

Céc chat HPBM la cic amin chira lién két ete va este ciing dugc st dung kha
nhiéu nhu':

R—NH—CH—COOC,H faflag
| 25 R*COOC2H4fN\ /O
CH,COOC,H;s CoHy
Dietyleste N-ankyl sucxinic Este etanolmopholin cUa axit cacboxylic
o
RNH(C,H,NH),C,H,0H CH;(CH,);CH=CH(CH,);CO—N—CH,CH,SO3Na
Poliamin
DE diéu ché c6 cdc phudng phdp riéng nhu :
1/ Phdn Ung cUa axit cacboxylic v§i trietanolamin :
/C2H4\ HX ® /C2H4\ e
RCOOH + (HO-C,H,;);N —>RCOOC,H,—N 0 —> RCOOC,H,—NH 0.X
N / N /
C,Hy CoHy

Trietanolamin
2/ Phan Ung cla ankylamin v&i dietyleste malonat :
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CH—COOC,H;s COOC,H;s ® JCOOCHs o
R—NH, + | > R_NH_CH HX, R—NH,—CH’ X
CHCOOG,Hs “CH,COOC,H;s CH,COOC,Hs

3/ Phan Ung cUa etanolamin v@i ankylsunfat rOi v&i etanolamin , ti€p theo vGi axit oleic
va cu0i ciing v4i axit :
HOC,H,NH, + RO—SO3Na —> RNH(C,H4NH),CoH,OH

_HZNOCZHZNHQ

® O HX
RNH,(C,H4NH),,C,H,OH.X <—  RNH(C;H4NH),,C,H,OH

CH;
|
CH5(CH,);CH=CH(CH,);COOH + NH-CH,CH,SO;Na

Axit oleic N-metyaurin

~

N\ J

b o
CH;(CH,);CH=CH(CH,);CO-N—CH,CH,SO;Na

igenon T i
CH;

¢
CH;(CH,);CH=CH(CH,);CO~NH—CH,CH,S03Na.X"

6.2.4. TOng hop cac arylamin va arylankylamin.
Céc chat HDBM cationic ch(fa nhém amonium c6 nhém thé 1a cic aryl hay
arylankyl cling dugc s& dung nhu':
RCOOCHZCHZ—I\‘I—(CHZCHZOH) R OH

CH,C¢H
S CH,NHCOCH,CI

CF;
C12HpsN(CH3)—CH, OC,H,0C,H,0—C—CH,—N
R H _
CF, 0

MOi chat c6 phuong phap di€u ché riéng, nhung trudce tién c6 thé di€u ché cic
amin thOm hodc arylankylamin tgeo céc phuong phdp da néu trén. Sau d6 cho phan
Ung vGi HX tao mubi amBaNI&hg
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R@OH + CICH,CONHCH,0H —> R OH

CH,NHCOCH,CI
HX

R OH

@ o
CH,NH,COCH,CL.X

6.2.5. Pi€u ch€ mudi amoni béc 4.

Céc muOi amoni bac 4 dugc di€u ché di tU amin khi cho ching phdn Ung v&i
ankylhalogen.

R—N(CH3), + RClI ———> R*%(CHQZR'CI
Ar—CHCl + N(CHy); — > Ar—CH,N(CHy); Cl
Céc muOi amoni bac 4 phan t& lugng thap, anion thudng 1a CI', cic mubi c6 phan t
1ugng cao anion c6 th€ khac. Phan Ung tao mudi amoni xAdy ra dé dang.
6.3. Tong hop cac chat hoat dong bé mat khong ionic.

Cic hgp chat hoat dOng bé mat khong ionic 1a nhltng ancol béo hay poliete, cé thé
di€u ché theo c4c phudng phdp dudi dy.

6.3.1. Téng hop cac ancol béo :
Di tU anken xic tdc nhom trianky] :

(C2H5)3A1 + 3I]CH2=CH2 — > 3C2H5—(CH2=CH2)H—OH
TOng hgp oxo tU  -olefin:

+CO, +H,
CH,OH
TOng hgp oxo tU olefin v&i ndi ddi G gilta mach:
+CO, +H,
R—-CH-CHR —6cic R'—CH,CH,0OH + R"*C‘foCHg, + R"—CH—CH,;CHj

Fe(CO)s, Co(CO)s CH,0H CH,0H
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6.3.2. Téng hop cic este polioxietylen va polioxietylenancol:

Phan Ung cUa ancol v3i oxietylen :

NaOH
CH, —> R—0O—(CH,CH;0),—

_ nH,C
R—OH + 2

0)
Phan Ung cUa phenol va ankylphenol vGi oxietylen :

NaOH
CHZ — > C6H5* O0— (CH2CH20)H*

C6H570H + IIHZC\ %
O
Phan Ung cla mecaptan v&i oxietylen :

NaOH
CH, —> R—S—(CH,CH,0O),—

— nH,C
R—SH + 2\0/

Phan Ung cUa axit cacboxylic v6i oxietylen :
R—COOH + nHC CH, — > RCO(OCH,CHy)—

\O/

6.3.3. Cac chat hoat ddng bé mat chtra luu huynh

Céc chat hoat dOng bé mat ch(ra luu huynh thuOng c6 dang lién két —S—, —-S—S—
hay —S-CH,—CH,-S— nhu dudi day .
1. Bis (a- clometylbenzyl)-sunfit (A) 13 mOt chat HDBM ch(ta 1uu huynh lam phu gia
cho dudgc tOng hgp tU phan Ung cUa stiren v&i sunfuadiclo nhU sau :

2C¢HsCH=CH, + SCl, — CsHsCHCICH,SCH,CHCIC¢Hs
Stiren Bis (a-clometylbenzyl)sunfit

2. Bis (ankylbenzyl)disunfit (C) ciing 12 chdt HDBM cha luu huynh phu gia cho dau
khodng dugc tOng hgp tU ankylbenzen va natri sunfua theo mOt diy phan Ung sau:

Trudc tién clometyl héa ankylbenzen (A) cho clometylankylbenzen (B), cudi
cling chat nay cho phdn Ung v&i natrisunfit cho sdn phdm (C) theo su' d6 dudi day :

“H,0
R@ + HCHO +HCI — > > ROCHZCI
NaZS
2NaCl CH,5—5CH,

Bis(ankylbenzyl)disunfit (C)
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3. Bis (ankylbenzylthio) etan ciing 12 m6t chat HDBM ch(ra 1uu huynh dugc di€u
ché theo sO d0 sau :

-H,O
_CICH,CH,Cl CH,SCH,CH,SCH,
2NaZS

Bis (ankylbenzylthio)-etan

4. Di vong ch(ra luu huynh: khi cho 1uu huynh phan Ung v&i anken G di€u ki€n dac
biét ( 160-320 °C ,c6 mat xic tic ) tao ra di vong chlfa hai nguyén t& 1uu huynh :
R—C—CHjs R—C—C=s
R—CH o R—C S + HS + (n-4)S
\S/

5/ Di€u ché xangtogenat , phan Ung thuc hi€n theo hai budc sau :
Budc 1 . Tac dung dung dich kiém NaOH dam ddc vdi ancol va CS, & 20-25°C :
20_ 25 OC
ROH + KOH + CS, —> ROCXK -+ H,O

S
Budc 2. Tdc dung dung dich nudc cUaxantogenat v&i dicloetan & 70°C:

S S
Y % AN
ROC< + CICH,CH,Cl ——> RO*C/ \COR + KCl
« T SCH,CH,S”

6.3.4. Cac chat hoat ddng bé mat chira photpho ,oxi , luu huynh va nito

Céc chat HPBM ch(ra photpho hodc photpho va Iuu huynh dugc diéu ché
thuGng xudt phat tU photphotriclorua PCl; nhu mOt s6 vi du dudi day :
1./ Diéu ché dibutyleste cla axit triclometylphotphonic nhU sau :
Trudc tién di€u ché tributylphotphit tir ancol butylic va photphotriclorua :

3C4H90H + PC13+3(C2H5)3N - (C4H90)3P + 3(C2H5)3NHC1
Tributylphotphit
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Ti€p theo tributylphotphit phan Ung v3i cacbontetraclorua cho sdn pham cudi
cung :

(C,H,0)P + CCl, — CCLP(O)OC,H,), + C,H,Cl
Dibutyleste cUa axit
Triclometylphotphonic
2/ Diéu ché tri-p-ankylphenoxiphotphin tU phdn Ung truc ti€p cUa ankylphenol vGi
photphoticloru theo sa d6 sau :

3R{%OH + PCly ——> [ROOLP + 3HC

3/ Diéu ché 2,6-ditert-butyl-4-metylphenyleste (A) cUa axit pirocatechinphotphoric
bang cich este héa pirocatechinphotphomonoclorit theo sG d6 sau :

O On
,2
OH HCI

Pirocatechin Pirocatechinphotphomonoclorit
(CHa)C (CHy)
O 3. 40 OC
o0 S e
O - HCl
CH3 (CH3

(A)
4/ TU phan doan hidrocacbon di€u ché axit O-ankyl( O-aryl)dithiophonic theo sO
do sau :

—_» R—PCh S S
PCl;, O q ROH Nl %
L» R—PC} P,S5 S el P—S—MG—S—P\
3 S Me(OH), R'0” OR"
0 —P/ N,
g\ S/ g Axit O-ankyl (O-aryl)dithiophotphonic

5/ Pi€u ché cic hgp chat chtaP,S vi N. TU cic amin thom cho phdn Ung v&i P,S; nhan
dugc cac hop chat ch(ra P,S va N dudi day :
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[

R@NHPS PNH@R
| |

A A e
S

S

6.4. Tong hop cac chat hoat dong bé mat dwa trén cacbohirat.

Cacbohidrat 12 nguOn nguyén li€u thién nhién dugc s dung lam nguyén li€u
tOng hgp cdc chat hoat ddng bé mat. Uu di€m cla cic chat hoat dOng bé mat nay la
c6 th€ bi phan hly trong thién nhién dudi tic dung cla vi sinh vat. Mac du
cacbohidrat bao gdm nhi€u loai nhung dén nay diing ph& bi€n van 1a dudng glucozo,
sacaroz0, sorbitol. Bang 6.5 cho san lugng va gi4 trung binh cUa c4c nguyén li€u nay.

Bang 6.5 NguOn nguyén liéu cacbohidrat.

Nguyén li€u | Sdn lugng (tdn /ndm) | Gi4 trung binh (USD/kg)
SacarozO 130.000.000 0,70 - 0,80
Glucozo 16.000.000 0,55-1,12
Sorbitol 8.000.000 0,53-1,70

6.4.1. Sorbitan este

Sorbitan este dia dugc sdn xudt cong nghiép bang cich dehidrat héa ndi phan t(r
sorbitol trong sU' c6 mat cUa axit (vi du NaH,PO,) & nhiét dd 150 — 200°C va c6 mat
xtic tac (vi du Na,COs), este hoa v@i axit béo & 200 — 250°C. San Iugng hang nim cla
sobitan este 12 20.000 tan (xem bdng 6.6). Qud trinh phan Ung theo sO d0 sau:

CH,OH
- HOCHCH\O HOCHCH\O
HO—CH . HO CH-CH % HO-CH—CH O
HC—OH 2 CHCH,0H sorbitan este CHCHOC—R
HO—CH OH OH
CH,OH nCHy” CHa | Brlenoxit
0

Polietilenglicol sorbitan este
(Polisorbat, R= C]z, C]g, C18:1)
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HO—CH—CH, HLB

0
HO*CH*C‘H (H)
CHCH,0C—R 1-8
OH R=Cy, Ci5, Cigy
o ((?—CH2CH2)XOH h)
H2$/ \C‘H—CH—CHZ—(OCHZCHQ)Y—OCC17H35
10-17
HO—(CH,CH;0),,—CH—CH—(OCH,CH,),0H  (y, , x 4 y 4 7= 20)
Polietlenglicol-(20)-sorbitan stearat este
Bang 6.6. San 1ugng chat hoat dOng bé mat tu duGng
Chat HbBM NGi san suat Ung dung San
luong
(tdn/nim
)
Sorbitan este Akros, Dai-ichi Kogyo Seiyaku, Dugc, thuc | 20.000
cognis, Kao, ICI, Montedison, phgm, hda
PPG, Riken, Vitamin, SEPPIC, nong, chat n6,
Witco sOi vai
Saccaroz0 este Croda, Dai-ichi Kogyo Seiyaku, Thuc  phdm, | <4000
Goldschmidt, Mitsubishi, sisterna, | dUQc phém,
weixi spark Personal Care

Ankyl poliglicosit | Akzo Nobel, BASF, cognis, ICI, | Chat giat r(ra, | 80.000
Kao, Nihon Seika, SEPPIC, Union | hdéa n6ng

Carbide
Axit béo Pfizer/Hatco, clariant Chat gidat rira | 40.000
N-metylglucamit
Metylglucosit este | Amerchol, Goldschmidt Dugc phdm 10.000
Dan xudt ankyl Pilot chemical Co, Lamberti Spa Personal Care

poliglicosit anionic

6.4.2. Saccaroz0O este.

San pham dugc san xudt cho cong nghé thuc pham, dugc phdm, my pham,
chat gidt rla.

TOng hop saccarozO este bang este héa xiic tac (K,COs) saccarozo vGi metyleste
cla axit béo (R’COOCHj5) trong dung moi (vi du dimetylfomamit) & ~ 90°C nhu sG do
sau:
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CHZOH CHZOR

CHZOH CHZOR
+ R'COOMe
-MeOH
CH,OH CH,0R

Saccaroz- R=R'CO;H Saccaroz- este
R' =Cj,, Ci6, Ci3, Cig:1

San pham thuc té cla phdn Ung 12 hdn hop nhiéu loai este mono-, di-, tri
tetra- va pentaeste nhu so do0 dudi day:

CHZOH
CHQOH
CH;
CH,OH HO I/_\ CH,0- CW
o CH,OH
(0]
OH HO CH, Monoeste
0 CH,0— CW
HO CH,OH 0 CHZOH
OH OH
= CH;
CH30\ /W/CH3 HO CHZO C/\AM/
C
(H) §ieste
CH;
CH,0— CW WMCH3
5 O CHZO o
o < 7 CH;
CH,O- CW

Trieste

6.4.3. Dan xuat glucozo.

1. Ankylpoliglicosit.

TOng hop ankylpoliglicosit dugc thy hién tUr 100 nim trudc, phan Ung cla
glucoz0 vGi ancol mach dai Cs-C6, k€t qud sdn phdm cUa phdn Ung 13 mono-, di-,
tri- va oligoglicosit hOn hgp - va -anome nhu sO d6 dudi day:
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CH,OH

° NMA - =
HOw + HO -H,0

HO OH
OH
— CH,OH -
O
CH,0H HO
o) HO 0

HO

OH /
MOW , e, + (@lucaz),

OH HO O
HO O/\NW
y

L OH
Phan Ung dugc thuc hi€n c6 mat xiic tic 1a axit p-toluensunfonic v&i luong du
ancol bac cao (2 dén 6 1an) dubi nudc dudi 4p suat thap & 100-120°C.
2. Glucamit axit béo.
TGng hop glucamit axit béo dua trén phdn Ung cla glucozd v&i metylamin dudi
diéu kién kh(r (Hy/Ni) d€ hinh thanh N-metylglucamin. Chat niy cho phdn Ung ti€p
vGi metyleste cUa axit béo cho N-metylglucamit cUa axit béo theo s d0 sau:

C‘H3 C‘3H3
C‘Hz—NH C‘IHZ—N—%J—R
CH—OH o) CH—OH O
HO—CH + CH3—O(HI—R CHOE HO—CH
CH—OH CH—OH
(‘ZH—OH (‘:H—OH
C‘H20H C‘ZHZOH
N-metyl glucamin N-metyl glucamit axit bED

3. T6ng hop metyl glucosit este.

Este héa metyl glucosit vGi metyl este cUa axit stearic hay oleic d€ ting cUGng tinh ki
nudc (lipophilic), sau d6 cho metylglucosit phdn Ung vdi etilenoxit nhan dugc
polietilenglicolmetylglucosit este.
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CH,OH CH,OR

' o
-MeOH
OH OR
(R=R'CO) Metyl glucosit este

nw (Etylen oxit)

CH,0R
RO O

RO (OCH,CH,)n—OCH;
OR

Polieylenglicol metyl glucosit este
6.4.4. Dan xuat cla lactozo.
Cic chat hoat dOng bé mat tUr dudng galactozO nhu N-ankylamino-1-deoxilactitol, N-

axetyl-N-ankyllactosylamin 14 c4c chat c6 hoat tinh sinh hoc, dugc di€u ché truc ti€p
tU phdn Ung cla lactozO v&i amin hodc anhidrit nhu so d0 sau:

OH
CH,OH OH CHzOH
HO
O 0 Hzo
NHR
OH OH on + RNH 2-propan OH o
o) t° phiing
OH

CH,OH CH,OH
Lactoz- l
CH,0OH
Q {KCHZNHC Hone 1
CH,OH
N-ankylamino- 1-deoxilactitol
CHO0H OH CHQOH OH
HO o CH —C//
(0] 3 \ (C2H5)3N
OH OH NHR + / DMF OH ITIR
OH CH,0OH CH,OH

Anhidritaxetic

6.5. Tong hop cac chat hoat dong bé mat lwdng tinh dién tich.

Céc chat hoat ddng bé mat lubng tinh trong phan t& chta cd nhém bazd va
nhém axit, tuy nhién n6 chi chi€m moOt ty 1& nho so vGi chat hoat ddng bé mat
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anionic va cationic. Cic chat dugc s dung nhi€u nhu dodexyl- -analin
C,H,sNHC,H,COOH dugc diéu ché tUr amin béo va este cUa axit acrylic:
RNH, + CH,=CH—COOCH; —» RNHC,H,COOCH; —» R—NH—C,H,—COOH

Dang chung: R — NH - R’ - COOCH;
GOc R c6 tUr 8-16 nguyén tUf cacabon va R’ ¢6 tUr 1-8 nguyén tU cacbon.
Dan xudt este cUa axit photphoric vGi glixerin ciing 1a mOt chat hoat dOng bé
mat ludng tinh dugc di€u ché nhu sau:

CH~0-COR CH,—O—COR

8 ?HZ—O—COR
CH-O-COR' +POCl, —» (liH—O—COR' H

CICH,CHy-R(CH, 08 L~ oo

| NaOH ©
CH,OH CH2—0—1>:Cl : (|3H2—O—P:O N
in>cl " 0~CHyCH,N—CH;
Lexitin '8
TGng hop betainic: Di tU amin bac ba hay trietanolamin:
CH;,_ CHs_ o .
CH;—N + CI—CH,COOH ——> CHs; N—CH,—COOH |CI
CHy” CH;
HOCH,CHy, | HOCH,CH,
HOCH,CH, N+ Cl—CH,COOH ——— | HOCH,CH,—N—CH,COOH cI®
HOCH,CH, | HOCH,CH,
Trietanolamin
TOng hop ankylolamit tUf phdn Ung ngUng tu cUa dietanolamin v&i axit béo:
/CHQCHon /O
R—COOH + H—N — R—C]  CHCHOH
CH,CH,0H 00— N\
CH,CH,OH
TOng hgp chat hoat ddng bé mat diy axit aminosunfonic axit:
R—NH-CH,CH,OH + H,N —> RNH—CHZCHZ—HN@
SO;H SO;H

Day aminosunfonic axit mach thang c¢6 thé thu dugc qua phdn Ung cla etanolamin
thé vGi halogenoamkansunfonic axit nhU sau:
RCONHC,H,;—NH-CH,CH,0OH + CICH,CH,SO3H —> RCONHC2H4—ITI—CH2CH20H
CH,CH,SO;H
Hoac khi cho este cUa axit maleic phdn Ung v&i taurin s€ xdy ra phan Ung cUa
nhém amino cUa taurin vGi nGi doi cla axit maleic cho sdn pham thudc diy axit
aminosunfonic:
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R— OOCCH=CHCOOR + H,N—CH,CH,SOsH — ROOCCH,—CH—COOR
NHCH,CH,SO;H

6.6. Tong hop cac chat hoat dong bé mat day polime.

Nhié€u chat hoat ddng bé mat dang polime dugc st dung Iam chdt nhii héa, trong
phan tU cUa ching chlta cd nhém Ua nudc (hidrophin) va ki nu@c (hydrophob) ¢
dang:

A—A—(A),— A—B—(B),— B—B

A—?—A—?—A—iA—A

B B B
A- nhém ki nuéc B- nhém ua nudc
R
Diy chat HDBM khong ionic
CH,—
OH n
}H\‘I—C2H4—NH—C2H4—1\‘I—C2H4—NH—C2H4—NH—CH2—$H—CH2
R C=0 OH
\ n
R
Chat HPBM cationic

P& di€u ché c6 thé€ thuc hién polime hda cdc monome, vi du:

R R
polime hda
P + HCHO ——m> CH,—
OH OH n

CH; CH;
\ polime hda [ @]
e CH;—NH—C,Hy5 + CI<\127CH*CH2C1 *’nlvfcﬂzf(‘:H*CHzcl —_— N\*CHzf(‘:H*CHZ
CpHys OH C16C12H25 OH n
TGng hop chat hoat ddng bé& mat polimeflo
Nim 1922 di théng bdo tOng hgp dudc chat hoat ddng bé mat poli (1,1-
dihidropeflooctylacrylat) bang phdn Ung polime héa c6 mat chat AIBN trong khi
quyén CO, & 59,4°, ap sudt 207 bar theo sO d0 sau:
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CH=CH CH; CH;

| |
$:o + CH3—$—N:N—$—CH3
OCH,(CF;)¢CF5 CN CN
1,1-dihidropeflooctyl acrilat 59.4°C AIBN
CO,
207 bar
48h
fengn,
g=o
OCH,(CF,)sCF;

Poli (1,1-dihidropeflooctyl acrilat) (PFOA)

Chat PFOA dugc s dung d€ dOng trung hgp v&i cdc monome khidc nhu
metylmetacrilat (MMA), styren, etilen, butylacrilat (BA), vi du trung hgp v&i stiren
c6 mat tetrahidrothiuram disunfit cho polistiren-b-poli FOA nhu so ¢0 dudi:

Phdn Ung tao este cUa axit 2 chlc, sau d6 phan Ung tao mudi amoni bac 4 voi
etilenoxit theo sO d0 sau:

R

n HOH,CoN(CH;0),H + 1 HOOC(CHy),COOH *2hQ OC(H4C2)4CO(OC2H4)XN(C2H40)yE|—
| lli I
CIiz—/CHZlnHCl
(@)
CH,OH

®
{OC<H4c2>4c0(oczH4>X1\II<czH40>yj—
R n

TOng hgp polistiren-b-poli FOA (FOA-1,1-dihidropeflooctyl acrylat) tring hop
copolime nhU so d0 sau:
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s S
CH=CH  CH)CH,_ | S CHCH; @unang CHiCHy | S CHCHy
+ N-C-S-S-C-N — N-C-S—(CH,CH),-S—C-N

/ N
CH;CH,” “CH,CH;, CH;3CH; CH,CH;

Tetrah®rothiuram @sunfit

CHZZCEH
C=0| UV.h
|
OR
CH,CHy | S CHCH;
N-C-S—(CH,CH)q~(CH,CH),~S~C-N_
CH;CH,” =0 CH,CH;
Or
R = -CH,(CF,)¢CF3 Polisti rm-b'poli FOA
MOt sO chat hoat dOng bé mat polime:
CHy,  HC
© | | ©)
O3S (CHz)n—O—ﬁ—g—N = N—?—lle—O(CHz)n— SO;
O CH; HiC O

n=1,2,3
Mu®i amoni bis [2-(4’-sunfophenyl)ankyl]-2,2’-azodiisobutirat

//—@CHZ—(OCH2—$H)n—(O—CHZCHz)m—O—CHZCHZCHZSO3K

i
CH; VB n, m-SO;K

@CHQ—(OCHZ—(llH)n—(O—CHQCHz)m—O—CHZCHZCHZSO3K

g
CH; MB n, m-SO3K
CH;0(CH,CH,—0),5COCH=CH—COOC ;,H,s
Maleat dieste
CH3(CH2CHZO)45—(CHz(liHO)g—CO—(CH3)2$—N =N—R
C,Hs CN
Copolime

CH3(CH,CH:0)s5—[(CH)4011—C—0—CH=CH—COOH

Copolime 0
i
CH;3(CH,CH,0)45— [(CH2)4O]10—ﬁ—NH—C|—C6H4—$= CH,
CHs CH,
Copolime
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chwong 7. CAc chat giat rira tong hop

Céc chat giat rlfa c6 y nghia quan trong khong phdi chi trong d0i sOng hang
ngay ma cd trong cong nghi€p, viéc 1am sach céc thiét bi, thing chla va moi truOng
xung quanh d€éu déi héi phdi ¢ cic chat gidt rlra. Hang nim trén thé gidi tiéu thu
hang triéu tan céc loai chat gidt rlra khic nhau, tao ra mOt nganh cong nghi€p sdn
xudt céc chat gidt rlra rat phat tri€n, sdn lugng déu ting 1én hang nim. Nguyén liéu
cung cap cho nganh cdng nghi€p nay chinh 1a cdc sdn phdm héa dau.

7.1. Thanh phan cac chat giat rira tong hop.

Thanh phan chinh cUa céc loai xa phong trudc day 1a mudi natri hay kali cUa
axit béo, thu dugc qua thUy phan cdc loai dau thuc vat (chU yé€u la dau dUa), né
chi€m khodng 70-80% con 1ai 14 cdc chat dOn nhu sd6 da Na,CO; (~4%), thUy tinh
10ng (~6%) va mOt vai chat khac. Thanh phan cUa cédc chat gidt rlra tGng hgp bao
g0m cdc chat HDBM, cic muli v6 cd va mOt s6 chat h{tu co ho trQ ting cuOng tic
dung cUa cic chat HPBM. Tuy thubc vio yéu cau st dung, thanh phan cUa cdc chat
giat r(ra c6 thay d6i. Vi du cic chat giat rira dang hat chlra 12-25% (theo khoi 1ugng)
cdc chadt HPBM h{lu cO, 25-40% trinatripolyphotphat hay chdt thay thé&, 0-25% natri
peborat, 3-10% natri metasilicat, 0,5-1% mu0i natri cUa cacboxymetylxenlulozO va 5-
25% natrisunfat. Ngoai ra con cho thém moOt it chat men, chat tdy trang, chat thom,
chat mau, luong nudc am va moOt vai phu gia khéc.

Dudi day s€ trinh bay ro thém v€ cic thanh phan nay.

7.1.1. Cac chat HDBM.
Céc chat HPBM bao gbm cic chdt HPBM anionic, cationic, khong ionic va

1uGng tinh.
Chat HPBM anionic thong dung la ankylbenzosunfonat (1), ankansunfonat (2),
olefinsunfonat (3), hidroxiolefinsunfonat (4), este sunfonat cUa axit béo (5),
ankylsunfat (6), sunfat cUa oxietylancol béo (7).

RCsH,SO;Na.

RR’CHSO:;Na.

RCH,CH=CHCH,SO:Na.

RCH,CH(OH)(CH,),CH,SOsNa.

RCH(SO3;Na)COOCHs;.

MY
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6. RCH,0OSO;Na (R=C,;-Cyy)
7. RR’CHO(CH,CH,0),0SO;Na
Chat HPBM cationic nhu mu®i amoni bac 4.

Chat HPBM khong ionic.
1. RCH,O(CH,CH,0),H (R= Cs-C}5) ancol oxietyl hoa.
2. C12H25N(CH3)20 oxit amin

Chat HPBM ludng tinh nhu :
1. C;,HpsN*(CH;),(CH,);0S0,
2. C,H,5(CH;),CH,COO

7.1.2. Cac mu®i natriphotphat.

Thanh phan mudi natriphotphat trong cdc chat gidt rlra chi€m 30-50%; né cé
tac dung tao phlc vGi cic ion kim loai ndng trong nudc; tiy theo loai mudi photphat
ma ty 1& c4c ion kim loai ndng (Ca*, Mg, Fe**) c6 th€ tao ra khac nhau (bdng 7.1).
Mu0i photphat 12 mdt hdn hgp gOm nhi€u loai nhu pyro-, meta-, ortho- va
polyphotphat.

Bdng 7.1. Ty 1€é céc ion kim loai tao phuc.

Natriphotphat SO ga(r:rel1 21i1m loai tao ;1)\1/1[:’; vOi 100 gameeI;f)tphat
Tetranatripyrophotphat 4,7 8,3 0,273
Hexanatrimetaphotphat 19,5 2,9 0,031
Tetranatrioliphotphat 18,5 3,8 0,092
Trinatripoliphotphat 13,4 6,4 0,184

C4c mudi photphat c6 tdc dung lam mém héa nudc va di€u chinh pH cla dng
dich giat rUra.

Metaphotphat bj phan hUy trong mdy gidt va tao ra mOt sdn pham nhét, ortho-
va pyrophotphat c6 tic dung gidt rlfa kém va tao két tla canxi vGi nudc clng.
Trinatri-polyphotphat tao phUc v&i in canxi va ngin nglra mudi canxi bam vio sgi, vai
khi gidt.

MOt vai loai photphat ngUng k&t tao ra cho chat gidt rfa bi vén cuc, di€u nay
c6 thé tranh dugc khi trong thanh phdn chat gidt rfa c6 ty 1€ hbn hop
tetranatripyrophotphat va hexanatrimetaphotphat dat 4:1 dén 1:1.

Muoi trinatripoliphotphat c6 khd ning tao phlc vGi ion kim loai ki€m thG va
phan tin chat mau nhung trong dung dich nudc dé bi thy phan cho axit pyro- va
orthophotphat.

NasP;0,y + H,O Na,P,O; + NaH,PO,
pyro- orthorphotphat

Mu@i trinatripoliphotphat 1am ting d0 bén cla nudc va do d6 thi€u su' c6 mat
cUa n6 trong thanh phan chat gidt rfa s€ 1am gidm chat lugng cla sdn pham.
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7.1.3. Silicat.

Silicat kim loai kiém hoa tan 12 mOt hé héa hoc phUc tap. Dung dich cla né c6
th& chlra monome, dime va polime v&i khOi 1ugng phan tU cao. SU c6 mat cUa silicat
c6 th€ 1am thay d0i tinh chat clla mudi photphat. N6 ¢6 tdc dung lam gidm sU’ &n mon
thi€t bi. N6 c6 khd niing 1am ting chat lugng cUa cic chat gidt rlta. NOng d0 tOi thi€u
cUa silicat natri Na,SiO; 1a 700g/ml, c6 tdc dung Uc ch€ dn mon kim loai. HOn hgp
silicat- photphat 1am ting nOng d6 t&i han mixen (CCM) clla chat HPBM va lam ting
hoat tinh bé mat.

Silicat c¢6 tac dung 1am On dinh pH, c6 tdc dung sit trung y€u, gidm sU tao bui
cUa chat gidt rlra, Iam ting pham chat cla né va lam gidm sy hit am.

7.1.4. Cacboxymetylxenlulozo (KMX).

Cacboxymetylxenluloz0o 12 este cUa xenluloz0O va axit glycolic:

[CH,0,(0H);,(OCH,COOH),], n=300 1000

MUc d0 polime héa n xdc dinh 0 mém cla dung dich KMX trong nudc va cic
tinh chat khdc. Cac chat gidt rira c6 KMX & dang mudi natri.

Y nghia cO ban cla KMX la ngin nglfa sy 1ang dong va lam ban trén sdi,
KMX c6 khd ning gilt duy tri cdc chat ban trong dung dich va lam ting d0 trang cUa
sOi 1én 1,6-1,7 1an. KMX cén phai & dang hat d€ né dé dang phan tin va khong bi hoa
tan.

7.1.5. MOt s6 mudi khac.
Natri sunfat c¢6 tdc dung di€n li, né lam tic dung hoat dOng bé mat tOt hon.
Trong 1 lit chat gidt rlra c6 khodng 1 gam natri sunfat, né thudng c6 phdn Ung axit.
Canxicacbonat 1am ting phdn Ung ki€m va lam ting khd niing tao huyén phu.
Tuy nhién hi€n nay né6 chi dugc st dung mot lugng gidi han.

7.1.6. Chat tay trang.

Hién nay trong b0t gidt ludn ludn cé pha trdn chat tdy trdng, thudng diing 1a
cdc chat h(tu cO nhu stilben, cumarin, pyrazolin... tily theo yéu cau cUa sdn pham.
Chat tay trang chi chi€m moOt lugng nho, khodng 0,5% kh6i lugng.

Chat tay trang 1a cdc chdt mau phét quang c6 kha ning hdp thu dnh sing viing
t(f ngoai 300-400nm va thay d0i né sang ving khd ki€n 400-500nm. TruOng hop
khong c6 viing tia t(f ngoai thi tic dung tdy trang van dugc bdo tdn. Khi dOng thoi
cho vai chat tdy trang khac nhau vao chat tdy rlta sé cho két qua tOt hon vi phG hap
thyu 4nh sang rOng hon, sgi hodc vai gidt trang hon. Hudng nghién c(tu hién nay 1a
tOng hop cic chat tay trang c6 tic dung bén v4i 4nh sang va tdy trang hon.

Chat tdy trdng hién nay hay diung 13 frans-triazinaminostiben va

-metylumbeliphenon. Ngoai ra ciing ding chdt v6 cO nhU natripeborat
NaBO,.H,0,.3H,0 lam chat tdy trang. N6 c6 thé chi€m mot lugng 16n (20-30% trong
lugng) d€ lam ting dO trang cUa soi khi gidt va 1am sach céc vEt ban clia qua chin,
dlra, cacao, ca phé, ruQu nho. T4c dung tdy trang cUa natripeborat 1a phdn Ung oxi
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héa, trudc tién 12 cla H,O, sinh ra oxi hoat ddng x U 1y sgi vai. Trong di€u ki€n nhiét
d6 90°C, pH=10 10,5 cé4c borat bi phan hly nhanh tao ra oxi cho phan Ung oxi héa
noi trén.
Céc chat tay quang
R, R

=N N=
N 1\,I>—NH CH=CH NH—<1\\I _{\I
R; R,

SO3Na NaO3S

DEn xult stiben 4,4'-bis(4-anilin-6-mopholin-s-triazin-2-ylamino)-
-2,2-stilben @sunfonat natri

W e

Ry O N—
/
o O~ Oromen—)
SO3Na NaO3S

Tinopal-CBS-X  (Ciba Geigy)
(DEn xug @phenyl)

_N\ /N_
s U
/ \
. -

SOs3Na  NaOsS

Blankopho BHC  (Bayer)
(DEn xuR stilben)

CH; CH;
(I —O—O—~< 1
o) o)

4,4'-bis(3,5-dimetyl-6-sunfonat natri benzo furan) diphenyl  (Ciba-Geigy

CH, CH;

NaO5S SO;Na

7.1.7. Chat lam gidm dé nhét.
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V&i muc dich 1am gidm d6 nhdt cla cdc hop phan chat gidt rlra, 1am ting chat
lugng cla né, ngudi ta thém vio cic chat phu gia. Cic chat nay thuOng dung la
ankylbenzosunfoaxit (chU y€u 1 toluen- v xylensunfoaxit).

Céc chat phan t&r nhd khong phdi 1a chdt HDBM, tac dung cUa né 13 1am thay
d6i thanh phan hon hap.

CH; C,Hs
SO 3Na
Natri benzensunfonat SO3Na SO3Na
Natri p-toluensunfonat Natrietylbenzensunfonat
CHj; CH; HC(CHj3),
H;C
CH3 CH3

SO3Na SO3Na SO3;Na

Natri (NH.4, K, Mg, Ca) Mu0i cumensunfonat

1,3-dimetylbenzensunfonat Mubi cUa
1,3,4-trimetylbenzensunfonat
C(CH3)s
SOgNa

Natri t-butylbenzensunfonat

7.1.8. Cac enzim.

Céic chat giat rlra vGi thanh phan & trén (chat HPBM, photphat, borat,
cacboxymetylxenlulozd, chét tdy trang...) khong lam sach dudc cic vét ban nhu
mau, s(fa va cdc chat protein khac. PE lam sach cic chat nay phai dung céc loai enzim
vi sinh.

Céc enzim la cdc phan tU protein sinh hoc phd bién trong thién nhién, phdi trdn
thém céc enzim (proteaza) vio thanh phan chat tdy rla, xic tdc phan hly protein thanh
cdc hgp chat tan trong nuGc. Cac loai enzim ndy thu dugc qua 1én men sinh hoc.

Céc chat dé 1a cdc enzim amilaza d€ thUy phan hidrocacbon va lipaza phan hly
chat béo. C4c enzim trOn vao chat tdy rlfa & trang thdi khd hodc phun dung dich nOng
d6 cao vao natripolyphotphat, tao ra cic dang hat.

CO ché hoat d0ng cla enzim c6 th€ néu ra theo s do sau:

E +S — ES—— E +p

E- enzim S-cO chat ban dau P-sdn pham

Phdn Ung dudc thuc hién theo hai giai doan, ban dau enzim gdp cO chat tao ra
mOt chat phlc hgp, sau dé né gidi phéng enzim va tao ra sdn pham.
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Qua trinh 1am sach v&t ban cla enzim c6 thé md ta theo sO dO sau:

0~ E—%

VQ bEn Enzim
Enzim ti€n 1ai vét ban Enzim bam vao v€t ban V&t ban bi pha V&t ban tan
vao nudc

gidi phéng enzim

NOng dd cUa enzim, cdc y€u t6 vat 1y, héa hoc bén ngoai déu c6 anh hudng
dén hoat ddng cUa enzim. Tdc ddng cUa enzim bi suy gidm, chang han cdc mudi khan
khong dnh hudng dén tic dbng cUa enzim nhung muli ngam nudc (vi du
Na,SO,.10H,0; Na,C0;.10H,0; NaBO,.4H,0) 1ai lam suy gidm tdc dOng cUa enzim.

7.1.9. Chat bao vé chéng anh nang mat troi.

P& bdo vé su thay doi clla mau sdc va cau tric sgi cla quan do, vai véc phoi
ngoai nang trudc tic ddng cla 4nh sdng mat trOi ngUdi ta thém vao chat tdy rla cic
chat chOng tic dOng cUa 4nh sdng mat trOi ddac biét 1a cdc tia t& ngoai. Vi du chat
dusi day:

R,—NH

NH
II
SO3N8.

NH/

Ciba (95) N= R

7.2. Cong thirc pha ché cac chat tay rira.

MO0i hang sdn xudt déu c6 cong thlc pha ché céc chat tdy rla riéng cUa minh,
tuy nhién ching ciing c¢6 thanh phan gidi han chung cho moi loai chat tdy rira.

7.2.1. BOt giat va xa phong dang banh.

Thanh phan cla bét gidt bao gdbm cic chdt HDBM nhu ABS,LAD ,céc chat lam
mém nudc va On dinh pH nhu TPP ( trinatri poliphotphat), natri silicat, Na cacbonat,
Na sunfat,cdc chat tdy quang,chat mau va chat thom...Vi du cé thé xem cic bang 7.2
dudi day.
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Bang 7.2. Thanh phan céc chat.

Loai thong thuOng | Loai c¢6 ch(fa enzim
Céc chat HDBM 15-20% 17
Trinatripolyphotphat 40-45% 35
Tetranatripyrophotphat - -
Natrisilicat 3-8 5-8
CacboxymetylxenlulozO 0,9-1 1
Natripeborat 20-25 0-20
Mudi peoxit 6n dinh 0,3-2 0-2
Natri toluensunfonat 0-2
Chat tdy quang 0,3-0,4 0,2
Natrisunfat 10-25 33
Chat dm 5-10 5

Loai xa phong gidt dugc s dung ph6 bi€n trudc diy la xa phong dang

7.2.2. Chat giat rira dang 16ng.
Céc chat giat rira dang 10ng 1a c4c sdn pham dang thu hit ngudi tiéu dung

Bdang 7.3. Thanh phan céic chat.

RUra bang tay RUra bang mdy
Ankylbenzensunfonat 6,5-8.,5 6
Xa phong kali 1,5-2,2 2,6
Chat HbBM 2,5-3,5 3,5
Toluensunfonat - 1
Trinatripolyphotphat 27-30 25
Natrisilicat 2 -
Chat tdy quang 0,1 0,1
Enzim - 9Gu/mg
Pentaborat - 2
Glixerol - 5
Dau thOm 0,4 0,2

banh ,cdc d0 giat nhU quan 4o, chin man ,khin mat ... dudc ngam UGt sau d6 sit xa
phong , vd bang tay va ngdm moOt thoi gian rbi m&i x& nudc .Xa phong dang clng
dudgc ép khuon c6 trong lugng va kich thudc thay dGi ,nguyén li€u chinh 12 mudi natri
cla axit béo thu dugc qua thUy phan dau béo dOng thuc vat nhu m& bo,dau dira,dau
cO ... ngoai ra con cac phu gia khac nhu silicat ,dat sét.

hién nay,cong thUc pha ch€ chung c6 mOt sO di€m khéc so v&i cic chat gidt r(ra dang
bOt. Khé khiin can gidi quyét & day 1a van dé lam diu nudc d€ viec gidt git dat hiéu
qud t6t va khong thé dua mOt chat tdy tang vao dung dich.Ngudi ta khac phuc bang
cdch thay bdGi thanh phan va ty 1& mOt sO chat nhu néu ra & bang 7.3.
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| Nuéc | dd 100 | 4 100 |

7.2.3. Chat 1am mé&m soi vai.

Cic vai s0i gidt nhi€u 1an thudng bi sO clng 1ai, d€ 1am mém chiing ngudi ta
pha ché dung dich chat 1am mém sau khi gidt tdy bang céc chat tdy rlra. Bang 7.4 chi
ra cong thUc chung clla chat 1am mém sgi vai.

Bdang 7.4. Cong thlc chung cUa chat 1am mém sgi vai.

Cong thlic A
Disteryldimetylamoni clorua (DSDMAC) | 6-9%
Dau thOm 0,2-0,5%
Mau 0,0001%
nudc da 100

Cong thlc B
Diankyl imidazolin (75%) 6-9%
Dau thom 0,2-0,5%
Mau 0,0001%
Nudc da 100

Té4c dung cUa chat lam mém sgi vai:

S@i vai trudc khi gidt nhi€u 1an rdt mugt ma nhung sau khi gidt nhi€u 1an thi
bi 50, ¢6 chat déng bam cla céc loai muli trong nudc vao cic x0 nay thanh cUc clng,
c6 khuynh hu@ng ngin can dung dich gidt rlra tham vao.

M M
M

M M
— T —— =

S'i Vi ban ®CU S“ i Vi bbs- Sii Vi bbs- vpicd muéi ®ang
b, m vpo sau khi giAnhiQu ICh

Trong céc dung dich nud@c giat, sgi chlta di€n tich Am cho nén ¢6 khuynh huéng
hiit c4c phan t&f DSDMAC mang dién tich duong lam trung hoa dién va tan vao nudc,
cdc sOi vai dudc giii sach va tréd nén mém mai.

7.2.4. Chat rtra chén, bat, kinh, men sur.

Céc chat r(ra chén bét,n0i soong ,bOn tam,bOn rla bat, bép gas, vdi nudc kinh...1a
lau chiii b€ mat vat ran c6 cic vEt ban dau md , ri sét doi hdi phdi c6 thanh phan cdc
chat tdy sach dau m0, tdy sach ri sét,tdy v&€t m@ trén kinh . Bdng 7.5 1a mOt vi du
v€ thanh phan cdc chat pha ch€ chat tdy rlta chén ,bat,kinh ,men s(r...

Bdang 7.5. Thanh phan cic chat.

Ankylbenzen mach thang 13-15%
Ankyletesunfat (Na) RO(CH,CH,0),-SO; 0-3
Ankyletesunfat (NH,") 0-7
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AOS’ 0-3
Dietanolamit 1-2
Xilensunfonat Na 0-3

Uré 2-3
Etanol 1

Dau thom, chat mau, nudc bu 100

" Anpha olephinsunfat (AOS)

7.2.5. Xa phong tam.
Thanh phan chinh cUa xa phong tam 12 mu6i natri cUa axit cacboxylic mach dai
R-COONa, né thu dugc qua thly phan dau md thuc vat.

R—C—0—CH, CH,OH
O NaOH
R—C—O0—CH —*s CHOH + 3RCOONa
T
o)
R—C—0—CH, CH,OH
O Glixerin

Cic chat béo chinh dugc dung 1a ddu dUra, dau cQ, m3 bo va m& dé clru. Thanh phan
axit cacboxylic trong cdc loai ddu m& nay thay d6i tir C;, d€n Cy nhu bang 7.6.

D& pha ché dugc xa phong tam, ngoai mudi natri cUa cdc axit béo mach dai
cdn doi hoi cdc chat phu gia khic (bdng 7.7).

Bdng 7.6. Thanh phan axit trong dau, m& cdng nghiép (%).

Mach cacbon | <C, | Cio | Cp | Ciy | Cis | Cis | Cis | Cis | Cy | Cyo* | >Cyp**

Axitcacboxyli Capric  myristic Palmitoleic Oleic
c lauric Palmitic Stearic linoleic

Dauctidlra |95 |6,0|47 |18 94 (0,1 [2,01]55 [25]00 |00

Dauco (hat) |3,5 |3,0]47 | 162 86 |02 [23|16,1(3,1]00 |00

MG 0,0 10,0(00 (|34 [256 |47 [223]384(32 (05 |0,

Dauco (v0) |00 |0,0]00]1,4 [569 04 |51 ]285|72]01 |01

* arachidic, gardoneic

** axit no va khong no

Ngoai ra trong xa phong tam con ¢ cdc chat khdc nhu cic chat bdo quan, chat mau,
chat thom, chat tay quang, chat diét khudn.

Bdéng 7.7. Thanh phan phu gia chl yé€u cla xa phong tam.

Thanh phan cdc chat Tac dung
Axyl coco isothionat Na Hoat chat tao bot va tay rla.
LAS Na T4c dOng tOc dO tao bot va khbi Iuong bot
Xa phong Cho bot mOt cdm gidc kem lam d€o héa
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Isothinat Na Chat 1am ran lai

Stearat Na Chat 1am ran lai

Ocxit titan (Ti0O,) Chan sang, sac trang

AXit stearic Chat déo héa, mém mai

Dau khodng chat Dau tdm

Huong liéu Tao mui thOm

Bang 8.8. Codng thltc pha ché xa phong tam.
Thanh phan cic chat Ty 1& phan tram (%)

Axyl coco isothionat Na 44-60
Alkyl benzen sunfonat Na 0-2
Xa phong 7-8
Isothinat Na 2
AXit stearic 15-19
Natrisunfat 5
Chat bdo quan +
Oxit titan (Ti10,) 0,2
Dau thOm +
Nudc Vira du 100

7.2.6 Nud@c tam va sita tam

Nudc tam

Trong mdy nim gan diy d€ lam dju nuGc tdm tao ra cdm gidc dé chju ngudi ta thudng
cho thém mdt chat phu gia vao nudc tam ,cdc chat nay thudng 1a hdn hop mot s6 mudi va
chat thom nhu cdng thlc cho & bang dudi.Cac muli nay cé tic dung lam mém nudc va
gidm d0 kiémvi vay cdc dung dich nay con dugc goi la “mudi tdm”. Cong thic (II) 14 sdn
ph@m c6 chat lugng cao hon ,c6 thém cdc chat HDBM tao bot nhu xa phong tam ( bang 7.9
va7.10).

Bang 7.9 Cong thic pha ché dung dich phu gia nudc tam (I)

Phu gia/ Cong thUc A B C
Na Tripoliphotphat 45-55 45-55 -
Na Sesquitcacbonat 45-50 -
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Na Clorua
Borax

Dau thOm
Chat mau

+

45-55

+

75-90

5-20

Bdang 7.10 Cong thlc pha ché dung dich phu gia nudc tam (II)

Chat phu gia Ty 1é
Na bicacbonat 40-50
AXit tactaric 35-45
Natri Hexametaphotphat 8-15
Cacboxylmrtyl xenlulose 1,5-3
Na Laurylsunfat 2,5-7
Dau thom +
Sira tam

S(ra tam 12 sdn phdm s dung khi tam bOn hay dudi voi hoa sen dugc dung thong dung
hién nay ,thanh phan cla né thay dGi tuy theo hing sdn xudt tuy nhién cé th€ phan lam hai
loai : loai khong chla xa phong ( mudi natri miristat,oleat,laurat ..),va loai c6 chlfa xa phong.
Khong k€ xa phong,thanh phan cla ching bao gOm cic chat HDBM khéc, chat chOng
oxihda,chat bdo qudn ,dau thom dac bi€t 1a chat tao d0 nhOn 12 silicon nhu céc cong thitc

néura @ bang 7.11 va 7.12 dudi day.

Bdng 7.11 Cbng thlc pha ché slta tam (1)

Chat / Cong thic A/Tylé B/Tylé
Na Isothionat 9 5

LES - 2
Cocobetain 6 -
Cocoamidopropyl betain - 8

Dau silicon 5 5
Jaguar C-13-5 (+) 0,1 0,1
Fomol 0,1 0,1
Chat bdo quan + +
Dau thom,nudc bu 100 bu 100

Bdng 7.12 Cong thlc pha ché sta tam (II)

Chat / Cong thirc

A(san phdm trong)

Ty 1&

B ( sdn pham duc)

Ty 1&
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Axit miristic 5-8 5-8
Axit lauric 5-8 5-8
Axit oleic 2-4,5 2-45
Glixerin 10- 15 10-15
NaOH 49% 7-10 7-10
Fomol 0,05-0,25 0,05-0,025
Coco amidopropyl betain 12-20 12-20
Silicon(th€ s(ta) - 2-6
EDTA Na 0,05- 0,15 0,05-0,15
BHT (+) 0,02-0,07 0,02-0,07
NaCl + +
Chat mau + +
Dau thom + +
Nudc bu 100 bu 100

(+) BHT- 2,6 -Di-tert-butyl — 4-metyl phenol

7.3. Dau goi dau

Dau g0i dau la loai xa phong gdi dau dang 10ng déng chai, chlc ning cla né
1a gbi sach téc, tdy hét cic chat ban do bui bam, dau va cic t€ bao da da chét bam
trén téc va da dau goi 1a gau. Dau gbi ddu ddm bao mOt sO tinh chat sau:

- Dé dang hoa tan trong nudc clng hay mém.

Tao bot nhanh va tiéu tan nhanh khi xa nudc.
- C6 d0 trung tinh cao, khong dn da.
Lam sach téc, sach gau, tao cho téc mém, tron muot, tranh rung téc nhiéu.

- C6 mui thom dé chiu.

PE c6 dugc cic tinh chat nhu vy, dau gdi dau bao gbm céc thanh phan chat
sau day: cdc chat HDBM, chat di€u hoa, chat chOng gau, chat duGng téc va chat
thom.

Thanh phan cac chat trong dau gdi dau:
1. Chat hoat dOng bé mat.
Chat HPBM gi(f vai tro quan trong trong thanh phan dau gdi dau, né bao gbm
nhiéu loai, mOi loai cé Uu, nhudc diém riéng.
a. Chat hoat ddng b& mat anionic.

- Xa phong hay mudi Na, K cla axit béo, thu dugc qua thUy phan dau m3.
Chiing c¢6 Uu di€m 1a gi4 ré, khong tay di nhi€u vét ddu md trén da dau,
lam t6c m&m nhung c6 nhugc di€m 1a d0 ki€ém hai cao, bi gidm bot trong
nudc clng.

- Céc chat ankyl va arylsunfonat c6 tdc dung tay rlra tOt, tdy da cao, kha ning
tao bot tot, gid khong dat..
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- Sunfat (ankylsunfat PAS, ankyleste sunfat LES) c6 tdc dung tdy r(a tOt, tao
nhii tuong tOt, tao bot tot.
- Amit thé, vi du axylsacosinat R-CO-N(CH;)CH,COO" ¢6 dac tinh t§y rUa
tOt, hoa tan trong nuGe clng dé hon xa phong, tao cho téc va da mém mai.
- Polioxietilen R(OCH,CH,),0CH,COO" ¢6 tic dung tdy rlra tOt, dé x4, dé
hoa tan & d0 pH thap, tuy nhién it tao bot.
b. Chat hoat ddng bé mat cationic; vi du:

*
R—C—NH(CHy);— NH—CH,CH,OP
o) CH,CH,OP

Tao bot tOt, 1am mém téc sau khi gi nhung vé& mat sinh 1f 1am cay nglra.

c. Céic chat HPBM ludng tinh, vi du ankyl amidobetain, c6 khd ning tic dOng
truc ti€p manh, it dOc hai, it lam rat da hon cic chat HPBM cationic, chiing
thudng két hgp vdi cdc chat HDBM khéc 1am dau gbi dau diu di.

d. Cic chat HPBM khic: ngoai ra cén ding moOt sO loai chat HPBM khdc nhu
monoetanolamit, cdc este poliol, cc oxit amin... cdc chat niy c6 tic dung tao
bot, tay rlra tot.

2. Chat diéu hoa.

MOt sO chat tdy rlra thulng c6 tic dung manh trén chat dau & da dau, da tay
va trén téc, d6 1 diéu khong tOt cho dau gdi dau, ngudi ta phdi cho thém mOt sO chat
vio d€ di€u hoa tic dung nay lam vo hiéu héa tic dung nay & dau g0i dau.

Cic chdt cho thém vao nhu lanolin, lexitin (c6 trong long trang trling), polime
cationic, silicon hay este sorbitan polietoxi hoa:

HO—Si(CH3)—O~ESi(CH3)—O}Si(CH3)—OH
n

§ imeticonol
3. Chat chOng gau

Chat chOng gau c6 ba cich tac dOng:

- Gidm tOc d0 thay thé t& bao mdi

- Ngin cdn sU ting trudng cUa loai men ndm, nguyén nhan chinh sdn sinh ra
gau.

- Gidm d0 phan trim axit béo trén da dau, chiing tao ra mOt mdi trOng nudi
cdc vi sinh vat trong d6 c6 men ném.

D€ gidm céc tidc dOng trén ngUdi ta cho thém vio dau gbi dau mdt s6 chat nhu

selen sunfua, piridinthion, piroctonolamin, etanolamin, hidroxipiridon,

imidazolylxeton.
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4. Céc thanh phan khic
Ngoai ba thanh phan trén, trong dau gdi dau ciing con mOt sO thanh phan khac nhu:

- Céc chat Iam duc va cic chat 1am 6ng 4nh, thuOng st dung cdc chat sau:
ancolamin cUa axit béo, ruQu cacbon mach dai, este etilen glicol, glixeron.

- Chat lam sét va diéu chinh d0 nhOn: thuGng ding cdc chat dién gidi vo co
nhU NaCl va cdc chat c6 th€ hoa tan xenluloz0o, chat polime cacboxyvinylic
dugc dung dudi cdi tén Carpopol 1a chat 1am set tot.

- Chat bdo quan, chat chOng oxihda, chat dung thong dung 13 fomandehit
hodc bronpol (2-brom-2-nitropropan-1,3-diol)

NO,
HO— CH,—C—CH,—OH
Br
Chat chOng oxihéa 1a 2,6-di-t-butyl-u-metylphenol
OH
(CH3)3C C(CHz3)3
CH,

- Vitamin A, B, C va D... ching can thi€p vao vi€c ki€m sodt hién tuong
oxihéa khUr 1am cho mdu cUa da dau Iuu thong hon.
- Céc chat 1am 6n dinh bot, cdc chat thuGng diing 13 mono va dietanolamit, né
ciing ¢6 tdc dung lam thay d6i cac dac tinh vé d0 nhOn cla sdn pham.
Bang 7.13 cho cong thUc chung cUa cdc dau gdi dau téc thudng vi bang
7.14 cho cong thlc chung dau gbi dau c6 xa.
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Bdang 7.13 Thanh phan cic loai chat c6 trong dau gdi dau.

Thanh phén céc chat A (Trong) B (buc)
Chat hoat dOng bé mat (LES) 10-15 10-15
Chat dong hoat dOng bé mat (CAPB) 2-4 2-4
Mono hay dietanolamit 0-1 0-1
Chat On dinh lam duc 0 0,5-2
Chat chOng oxi héa + +
Chat bdo qudn + +
Chat thanh phan di€u chinh d0 nhOn I+ -1+

Bang 7.14. Cong thlc chung cUa thanh phan dau gbi vdi chat xa.

Thanh phan cic chat Ty 1€ %
LES 10-15
CAPB 1-4
Nhii tuong silicon 0-1,5
Polime cacboxyvinyl (Carbopol) 0-0,3
Stearat etilenglicol 0,5-1,5
Clorua hidroxipropyl trimonium (Guar) 0,1-0,5
Dau thom +
Fomol 0,05-0,15
BHT 0,025-0,06
NaCl 0,5-1,5
Chat mau +
Axit xitric/NaOH +
Vitamin +
Nudc vlra du 100

7.4. Kem danh rang.

Kem dé4nh ring c¢6 chlc ning lam sach va béng ring, thanh phan clia né gbm
nhiéu loai c6 chlc ning khic nhau. Kem danh ring c6 hai loai: loai duc mau tréng va
loai trong do thanh phan phu gia khic nhau tao thanh. Thanh phan c4c chat trong kem
d4nh ring, ty 1€ pha ché chiing quy€&t dinh chat lugng cUa kem danh ring. Thanh phan
chinh cUa kem dénh ring nhu dudi day.

7.4.1. Nudc va tac nhan lam uét.

Nudc c6 tic dung hoa tan cic tac nhan tri liu, tdy rla, lam sét va lam diju. Cic
tdc nhan lam udt gidp lam gidm khoi 1Ugng nudc trong cdng thlc pha ché. Céc chat
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thudng dung la sorbitol HOCH,[CH(OH)],CH,OH ; glixerin HOCH,CHOHCH,OH,
sorbitol va glixerol c6 tic dung lam diu.

7.4.2. Cac chat tay rla.
Cic chat nay c6 tic dung tao bot, gitip tdy trang ring va hoa tan, phan tan mii
huong khong tan trong nu'dc.
Chat tao bot thudng dung 1a:
Na-laurylsunphat: CH;-(CH,);;SO;”Na
Na-ankylbenzensunfonat: CH;-(CH,);,C¢H,SO;”Na®

7.4.3. Cac chat mai mon.

Céc chat mai mon c6 tic dung cQ xat lam sach, béng ring, ddm bdo d6 nhoOn
cla kem danh ring. Cic chat mai mon chinh dugc dung la: oxitsilic SiO,,
canxicacbonat CaCQOs;, hidroxit nhom Al(OH);; dicanxiphotphat CaHPO,.2H,0,
natrimetphotphat NaPO;, canxi pyrophotphat Ca,P,0;. Céc chat nay khong 1am hu hai
men ring nhung c6 khd ning lam sach vét ban.

7.4.4. Cac chat lam sét.

Chting cho phép tranh su lang dong cUa chat mai monva lam thay dGi cdc dac
tinh d® nhon cho sdn phdm; né tao cdu triic pha 1dng cla sdn phdm, 1am 10 10ng chat
mai mon. Cau tric nay bi€n mat khi bép Ong kem va dugc tai tao 1ai khi dp sudt Ién
Ong ngung.

Céc chat dugc dung 1am sét 1a cdc chat hitu co hay khoang, nhtng polime nhu
cacboxymetyl xenluloz0, gbm xantan (polime thi€n nhién).

7.4.5. Céc chat tao cau triic.
C6 th€ s dung polime glicol d€ tao cdu tric va hoa tan dOng thOi cd mui
huong va chat hoat ddng bé mat.

7.4.6. Cac chat lam diu
C6 tac dung tao vi gidc dé chiu, che ddu cic vi dang clla mdt sO chat. Chat
dugc dung nhi€u nhat 13 duGng Sacarin:
0]

/
NONE

/
/,S\\

0 O

Sacarin

7.4.7. Cac chat lam duc va chat mau.
Chat thong dung 1a oxit Titan (TiO,) 1am kem trdng hon.
Céc chat mau pha vio phdi ddm bdo an toan thuc phdm, gia thanh khong cao.
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7.4.8. Chat &n dinh va di€u chinh pH.

Céc chat 1am On dinh va di€u chinh pH d€ khoi dn mon vO kim loai nhom,
thuOng 13 di€u chinh pH cUa chat. Cdc chat thuGng ding 1a Natrimonophotphat
NaH,PO,, citrat kém....

7.4.9. Chat tao huong thom.
Céc chat tao mui thom thuOng dung nhu menthol, vanilin, metylsalisilat,
engenol, mint...

CH3 CHO
COOCH;
OH
OH CH,
H;C CH; OH

Methol Vanilin Metylsalisilat

CH CH

OH 3 3

O
OCHj; 2
0)
CH,CH=CH, CH;~ ~CH, H;C CH;
Eugenol Mint Eucaliptol

7.4.10. Céc chat bao quan.
Chat lam am mang 1ai bdo quan kem danh ring khong bi cUng khi cat gilr. Cac
chat thuGng diing fomol, natribenzoat, kalisorbat, metyl p-benzoat.

7.4.11. Céc tac nhan tu liéu.

Céc chat chOng cao ring thuOng diing 13 natri pyrophotphat, kali tetraphotphat.
Céc tac nhan chOng nhay cdm la stroti, stronti axetat, cic muoi kaliclorua, nitrat, xitrat..
C4c tic nhan diét khudn, 1am sach bua ring thudng dung k€m xitrat, tricloxan (Irgasan
DP 300 cUa Ciba Geigv).

Cl O Cl

Cl HO

Triclosan
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7.4.12. Chat bdo vé men ring

Chat bdo v€ men ring, thuGng goi 1a chat chOng siu ring, thuOng dung 13 cic muli
flo nhU natriflorua, NaPOsF (Natri monoflorophotphat), florua amin.

Bang 8.11. Cong thUc kem dénh ring duc

Thanh phan céc chat Ty 1€ phan trim (%)
Natriflorua 0,22
Kém clorua 2,0
Sorbitol (70%) 35,0
Glixerol 10,0
Silichidrat héa 23,0
Taurat Na 3,75
GOm xanthan 1,0
Hidroxietyl xenlulozo 1,0
Na Gluconat 0,8
Titan oxit 0,8
Na saccarinat 0,7
Saccarin 0,1
Natri benzoat 0,2
Huong vi 1,3
Nudc khir khodng vlra du 100

Bang 8.11. Cong thUc kem ddnh riing trong

Thanh phan cic chat Ty 1& phan tram (%)
Glixerol (99,5%) 9,95
Sorbitol (70%) 33,88
CMC Na 0,4
Caragen 0,4
Natriflorua 0,243
Na saccarinat 0,3
Anhidrit polivinyl ete maleic 2,0
Sdéda 50% 0,6
Silica két tla 22
PAS Na 1,5
HuGng vi 1,5
Triclosan 0,3
Nuéce vlra da 100

7.5 Dau thom

Dau thom c6 y nghia quan trong trong vi€c pha ché cic chat gidt rlfa nhu céc loai xa

phong, sita tdm,kem dénh ring ,dau gbi ddu ,né tao ra mui thom cho sdn pham. Do cic
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nguyén liéu d€ sdn xudt cdc chat gidt rlra ¢ cdc mui khé chiu khac nhau nhu mubi axit béo
c6 mui héi cla dau, mudi amin bac bOn cé mui tanh cd , mudi ankylsunfat c6 mui hoi ,enzym
mOt vai loai ¢6 mii khé chiu ...vi thé can thém cdc chat thom vao tao mui dé chju. Mii thOm
ding cho céc loai sdn phdm ciing khdc nhau vi du xa phong tdm,dau gbi dau thudng c6
huong thom cla cic loai hoa nhu hoa hOng , hoa nhai,hoa hué,hoa violet .. .ddc biét tao ra
cdc muii thom khong c6 trong ty nhién nhung lai rdt quyén rii , kem dénh ring thuOng c6 mui
hoa quad nhu miii cam,chanh,l&,tdo....D& pha ché cdc loai dau thom nay rat phlc tap vi né
phai dung nhi€u loai héa chat pha trOn v4i nhau theo cic ty 1€ khac nhau va d€ nhdn mui doi
hGi phdi c6 cdc chuyén gia ng(fi mui danh gi4, thuOng 13 bi quyét riéng cUa cdc hing sdn
xudt.Vi cdc loai héa chat pha ché trong nudc thom thudng cé cc chat c6 thé phan Ung voi
chat HDBM ciing nhu cdc thanh phan khéc c6 trong chdt gidt rifa cho nén khi pha ché chat
thom vao cling phdi Iua chon loai chat thom thich hgp khong gay phdn Ung lam mat mui
thom hodc doi khi bi€n né thanh muii khé chiu. Ngoai ra cling can chd ¥ dén tinh chat bam
mii cUa céc loai dau thom,d€ pha vio xa phong sfa tam, dau gbi dau ...can loai dau thom
gilr dugc mii 1au nhung pha vao thuOc danh ring ,nuGc rfa chén bt ...can loai mat mii
nhanh.

DudGi day néu ra mOt sO cong thUc ddu thGm dugc pha ché tuy nhién ciingchi c¢6 tinh
chat tuong trung.

Dau hoa héng (1)
Geraniol 50¢g

Ancol phenyletilic 10-
Rodinol 20-
Butyl isoeugenol 20-
Axetat paracresyl 5-
Nhua geranium 45-

Dau hoa héng (1I)
Tinh dau hoa co 50 g
Geraniol 100-
Tinh dau dinh huong 20-
Tinh d&u Miobe 20~
B6 dé 100-
Axetat benzyl 20
Xa huou 10-
Citral 10-
Tinh dau hodc huong 10-
Tinh dau qué 20-

Dau hoa c&m chuéng

Eugenol hodc isoeugenol va ete 100g
Axetat benzyl 25-
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Pelagoniol
Nhua ciy hoa hOng

Dau hoa hué huong

Terpineol

Tinh dau rau miii
Propinat benzyl
Salixilat benzyl
Linalol

Cumarin

Xa huong

Dau hoa hué da huong

Tinh dau hoa hué da huong
Tinh ddu qua hanh dang
Vanilin

Tinh dau geranium

Thubc nhubm xa

Dau hoa violet

Tinh d&u bergamo
Linalol

Tinh dau cay irit
Nhuya thOm peron
Thubc nhubm xa
Terpineol

Dau huong nhai

Benzyl axetat

Linalyl axetat cUa g0 hoa hOng
Ancol benzilic

Dung dich decylic andehit 1/10
a-Amylxinamic andehit
Metylanthrnilat k&t tinh
Tinh dau 18ng iris 1/10

Tinh dau hoa nhai 10ng
Tinh dau y ling Manila
o - Tonon trang

Nerol

25-
50-

200g

100-
10-
200-
20-
5-

5 phan
2.
15-
0,5-
10-
0,60-
0,50-
0,50-
1,0 -
0,5 -
1,0 -
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Rhodinol 1,5-

Rhodinyl axetat 0,5-

Linalol ta tuyén cUa g0 cdy hoa hOng

& Guyam vlra d0 100 phan

Nudc hoa cologne

Nudc cat hoa hdng 50 ml
CO6n 90° 900-
Tinh dau chanh 6-
Tinh dau dinh huong 0,10-
Tinh d&u hat nhd 0,10-
Tinh dau hung dé 0,50-
Tinh du thanh yén 0,40-
C6n xa huong thién nhién 0,60-
COn c4nh ki€n Thii lan 1/10 10-
Nudc cat 50-
Tinh dau Bergamot 6-
C6n long dién huong 5-

Dau mui cam

Ancol phenyl etilic 10 %
Linalol 10 -
Nerol 10 -
Nerolidol 10 -
B- Naphtyl metyl xeton 1 -
B- Naphtyl etyl ete 1 -
B-Naphtyl metyl ete 1 -

DAau mui chanh

Tinh dau chanh 10 %
Pecanal 0-1-
Metyl anthranilat 1-
Metyl N-metylanthranilat 1-
Limonen 10-
bipenten (racemic ) 10-
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Chuong 8

Phu gia dau m&,vat liéu xay dwng,cao su
va chat déo

Phu gia ddu m& c6 y nghia quan trong d€ ning cao chat Iugng clia dau md boi
tron, phan 16n cic chat phu gia 1a cic chat hoat ddng bé mat, ching dugc pha ché
vao dau gbc. Ngoai ra  con nhi€u linh vuc khic nhu sdn xudt vat li€u xay dung, vat
liéu cao phan tl, chat mau , cong nghé dugc pham,cdng nghé thuc phdm...ciing can
cdc chat phu gia trong d6 cac chat HDBM déng mOt vai tro nhat dinh.

8.1. Dau goc.

Hau hét cdc chat bdi tron nham 1am gidm s mai mon cla cic vat ma sét 1a
chat 10ng va dang md, thanh phén chinh 1a hidrocacbon thang hodc mach vong va pha
thém chat phu gia.

Phan hidrocacbon dugc goi 1a dau gdc, dugc sdn xudt tU dau khodng, chiing
cha c4c thanh phan hidrocacbon sau :

- Parafin mach théng va mach nhanh.

- Hidrocacbon no don va da vong chlta mach nhanh.

- Hidrocacbon thOm don va da vong ch(tra mach nhanh

Trong d@u bdi tron thanh phan parafin mach thang dai phai gidm t&i mlc thap
nhat vi né 12 mach sip ran, trong khi d6 parafin mach nhanh 1ai rat t0t cho muc dich
bdi tron vi né c6 d6 On dinh nhiét va tinh nhiét nhdt tt. Cac hidrocacbon vong thOm
ngUng tu cang nhi€u va mach nhanh cang ngan thi tinh nhiét nhGt cang kém va cang
khong thich hgp ding 1am dau md bdi tron (bdng 8.1).

Bang 8.1. DO nhdt va chi s6 d6 nhdt clia mOt sO hidrocacbon.

Cong thlc cau tao D0 nhdt (VSO.mm?/s) | Chi sO d0 nhét
2-Metyleicozan (C,;) 165
2,2-Metyltricozan (C,,) 163
2,4,6-Trimetylheneicosan (C,4) 118
Iso-CysHsg 6,9 148

Co 17,5 130

9
90

Ci7 20,0 100
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Cis 40,0 50
T
Co 315,0 120
oo
Cis 50,0 70
o
Cio 60,0 0
QO
C; 250 325
QO

Dau khodng boi tron nio ciing déu 13 hdn hop cic hidroccbon, mOi phan doan

c6 céc tinh chat héa 1y riéng (bang 8.2).
Pé dip Ung yéu cau vé thanh phan, dau gbc can dugc san xudt tU dau thd

qua cic giai doan tinh luyén nhu chung cat hoan thién, chi€t bang dung mdi, ding
dung mdi tach sap va x(r Iy tinh ché. Viéc 1ua chon dau gOc d€ pha ché chat bdi tron
phu thudc vao d0 nhdt, mic dO tinh ch€, d0 On dinh va khd ning tuong hop vdi céac
chat phu gia va vat li€u ma dau bdi tron sé tiép xiic trong qu4 trinh s& dung.

Bdang 8.2. Tinh chat vat 1y va héa hoc cla cdc loai dau gbc khodng.

Tinh chat/Thanh phdn héa hoc | Dau parafin | Dau naphten | Dau aromat
D0 nhdt & 40°C, mm?*/s 40 40 36
PO nhét & 100°C, mm?/s 6,2 5,0 4,0
Chi sO d6 nhGt 100 0 -185
Ty trong d,* 0,8628 0,9194 0,9826
Nhiét d0 chdp chdy, °C 229 174 160
Piém anilin, °C 107 73 17
Nhiét d6 dong dac, °C 15 330 24
Phan t(f lugng 440 330 246
Chi s0 khic xa 1,4755 1,5068 1,5503

Phan tich qua dat sét

% hQp chat phan cuc 0,2 3,0 6,0
% hgp phan thom 8,5 43 80
% thanh phan no 91,3 54 14
Loai nguyén tU cacbon

% C, (aromat) 2 19 41
% Cx (naphten) 32 37 36
% Cp (parafin) 66 44 23
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8.2. Phu gia dau m& boi tron.

Phu gia ddu m& bdi tron 12 nhirg hop chat h(tu co, cd kim va vo c0. Céc chat
nay dugc thém vao dau gbc véi nOng d6 0,01 dén 5%. Phan 16n cic loai dau nhon
can nhiéu loai phu gia d€ ddp Ung yéu cau tinh ning va chat Iugng cla ddu md boi
tron. Céc loai phu gia khidc nhau c6 thé hd trg cho nhau nhung ciing ¢6 khi dan dén
hiéu Ung d6i khdng. Vi thé viéc t0 hgp cic phu gia cho mOi loai dau can nghién cltu
th(r nghi€ém can than. Mat khac, dau gOc ciing dnh hudng dén phu gia do hai tinh
ning chinh 1a tinh hoa tan va tinh tuong hgp. Dau gbc c6 tinh hoa tan cao c6 thé gilr
phu gia & dang hao tan ma khong cho phép né hadp thu, ngude 1ai néu hoa tan kém c6
th€ phu gia bi tach trudc khi n6 hoan thanh chlc ning di dinh.

Céc chat phu gia c6 nhiéu loai tuy thudc vao chlc ning cla né. C6 thé néu ra
céc chUc ning chinh sau:

- Lam ting d0 bén oxi héa (chat Uc ché oxi héa).

- Ngin chan hiéu Ung xic tic cUa kim loai trong qu4 trinh oxi héa va #n mon

(chat kh( hoat tinh kim loai).

- ChOng #n mon (chat Uc ché dn mon).

- Chong gi (chat Uc ché gi).

- ChOng sU tao can bam va can bun (phu gia r(ra).

- Gill cdc tap chat ban G dang huyén phul (phu gia phén tan).

- Ting chi s6 d0 nhét (phu gia ting chi sO dO nhét).

- Gidm nhiét d6 dong dac (phu gia 1am gidm nhiét d0 dong dac).

- Lam dau c6 thé trdn 1an vGi nudc (phu gia tao nhii).

- ChOng tao bot (phu gia chOng tao bot).

- Ngin chdn sU phat tri€én cUa vi sinh vat (phu gia diét khudn).

- Lam cho dau c6 khd nidng bam dinh tOt (tac nhan bam dinh).

- Ting khd niing 1am kin (tdc nhan 1am kin).

- Lam gidm ma sat (phy gia gidm ma sét).

- Lam gidm va ngiin chdn sU mai mon (phu gia chGng mai mon).

- Chong su ket xudc cac bé& mat kim loai (phu gia cUc 4p).

Thuc t& cho thdy cic chat phu gia trén ddy phan 16n thudc diy cic chat hoat
dOng bé mat, phan t ching déu cé chlta cic nhém hidrophin nhu —OH, -COOH,
-SO;H, este va cdc nhém lipophin 12 cdc gbc ankyl mach dai hay cdc vong thom c6 thé
gOc ankyl, ngoai ra c6 cd cdc chat khong ionic ch(fa nhém polyoxietilen cla cic hgp
chat photphat.

8.2.1. Chat tc ché gi.

Gi 1a sy hinh thanh sat hidroxit, 12 mOt dang ddc biét quan trong cla dn mon
bé mat kim loai. Cac chat Uc ché€ gi ngin nudc tham qua mang hitu co bdn vé, né
phadi 12 cdc chat phan cuc hap phu chon 10c trén bé mat kim loai va tic dung nhu
mOt mang ngin cich chBng dm. Cac chat Uc ché chOng gi dién hinh la:

- Axit ankenylsucxinic va cdc dan xudt, ciing nhu axit ankylthioaxetic va dan

xuat, dung cho dau tuabin, dau thly luc.
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- Céc imidazolin dung cho dau bénh ring.

- Amin photphat diing cho dau bdo qudn.

- Sunfonat, amin, photphat, este ding cho dau d0ng cO.

- Céc sunfonat trung tinh hodc ki€m yéu ding cho dau bdo qudn ddng c0o.

Sunfonat canxi va natri diing ph6 bi€n vGi nOng d6 0,1-2%, cic amin béo tUr 1,5-
2%, axit ankylsucxinic 0,2%, monobutyl este cUa stearylglioxan 0,05%.

8.2.2. Cac chat tay rua.

Té4c nhan quan trong lam phu gia tay r(fa la cdc chat:

- Sunfonat c¢6 gOc ankyl.
Phenolat c6 gbc ankyl.
Salixylat c6 gOc ankyl.
Photphat c6 gOc ankyl.

Dang mudi canxi va magie cUa chiing dugc st dung lam chat tdy rlta chlra kim
loai. V& cau triic phan tl cdc chat nay c6 nhém hidrophin —-SO;”,—CO0",-0" va c6
phan lipophin 13 gbc ankyl mach dai hay vong benzen thé gbc¢ ankyl nhu cdu tao dudi

day:
—Ca— O
P—Ca—0_ )
071S0 0710 4
R R R

canxi sunfonat
trung tinh
M

o Do
R R
Ankylphenolat kim loai

M
o \o
R R

Sunfua ankyl phenolat kim loai

canxi sunfonat kiém

Sunfua ankyl phenolat kim loai
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0=C—0—Ca—0—C=0 0=C—0—Ca—OH

HO OH HO
R R R
canxi ankylsalixylat trung tinh canxi ankylsalixylat ki€ém
/M\
/O\ /O\ ,O O\
R—P M R—P M R—P—S—P—R
N\ N\ _ 7 I Il
s O o O 0 o)

Thiophotphat kim loai Photphonat kim loai Thiopyrophotphat kim loai
CO ché tac dung cla cédc chat hoat dOng bé mat nay 13 tao mixen, hat nhan 1
cacbonat kim loai MCOs, nh& dudi ki nudc nén cic hat mixen nay tan vao 16p dau boi
tron va tdy r(ra sach ch® ban. Thong thuOng nhing phu gia nay 1a loai kiém cao c6
chlfa cacbonat kim loai kiém phén tdn trong dau do d6 ching c6 kha ning trung hoa
axit tao thanh trong qui trinh chdy va ti€p xdc vGi nudc. Cau tric don gidn cla mot
mixen chat tdy rlfa cacbonat ki€m cao thé€ hién & hinh 9.1.

S M
‘M M
o e %@0"‘/
O\_j

Hinh 9.1. Cdu triic mixen cUa phu gia ki€m cao.

Céc sunfonat trung tinh, kiém, kiém cao 12 nhitng phu gia cG di€n nhat,
sunfonat ki€m cao dugc hinh thanh b&i phdn Ung gilta mOt sunfonat kim loai trung
tinh va hidroxit kim lo@i. Phan Ung thuOng xdy ra trong ancol, né hoa tan mdt Iugng
nhO hidroxit kim loai, sau d6 khi ti€p xic v&i CO, s€ tao thanh cacbonat kim loai.

Sunfonat kim loai kiém cao dugc st dung rOng rdi trong cidc dau ddng cO va
dau xylanh tau bi€n nhu 1a cic tic nhan tdy rlra. Phenolat kim loai kiém dugc st
dung rOng rii lam chat tdy r(ra, chOng oxi héa va tic nhan ki€m trong cic ddu dOng
cO. Ankylsalixilat kim loai cting duQc ding nhi€u cho dau ddng cO nhu chat tdy rlra
va chat chOng oxi héa. Nhém cdc chat photphonat khong dugc st dung rOng rdi nhu
sunfonat, phenolat va salixilat lam chat tay r(ra, cic chat nay c6 cau tao:
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R—P M R—P M
I\ 7 N\ 7
s O o0

Thiophotphat Photphat

8.2.3. Cac chat phan tan.

C4c chat phan tdn 1a cdc phu gia c6 khd ning ngin nglra hodc 1am cham qua
trinh tao can va 1ang dong trong di€u kién 1am vi€c & nhiét d6 thap. Ching c6 mot 4i
luc manh v&i céc ti€u phan giy ban dau va chiing bao quanh moi ti€u phan bang cdc
phan tU tan trong dau, nhG dé gilt cho cdc can dau khong bi két tu va déng can lai

trong dOng cO.

Cic chat phan tan 12 nhitng chat c6 mOt dau phan cuc chlra O, N hodc P va mOt
mach hidrocacbon, thuc chat chiing 13 c4c chat hoat ddng b& mat. Cdc phu gia phan

tdn quan trong nhat 1a:
- Ankenyl poliamin sucxinimit.
- Ankyl hidroxibenzyl poliamin.
- Este polihidroxisuxinic.
- Poliaminamit imidazolin.
- Poliamin suxinamit.

- Este photphonat.
0 A
R—CH—C’ , A .
/N—CHQQ CH,— NH—CHy}—CH,—NH,
CH,—C_
Ankenylpoliaminsuxinimit
0 o
R—CH— c\’ C-CH—R
N—CHy(A),—CH,—N
CHZ_C\\ //c—CH2
0)
Ankenylpoliaminbisuxinimit

R-ankenyl tU isobutenyl ¢6 trong 1ugng phan t 500-2000 va n = 1-4
OH

7
CH,— (NH—CH,—CH,),— NH, R_CH_C\OH CH,OH
CHz—ﬁ—O—CHZ—C:—CHon
R O CH,OH
Hi®&oxibenzyl poliamin (R-poiisobutenyl) Polihi®oxisuxinic (R-poiisobutenyl)
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H,C——CH, H2C—(|3H2

S
— — — N— _ — /y
N N=CHy—CH—N—CH—CH;-N, N R—F-0—(CH,—CH,—0),— H
b 07" R R O—(CH,—CH,—0),—H
Poliaminamitimi®zolin Estephotphonat (R-poiisobutenyl)

8.2.4  Chat cdi thién chi s6 d6 nhot.

Cic chdt cai thién chi s6 d6 nhét hay goi tat 1a cai thién dd nhdt 1a céc polime
tan trong dau c6 tdc dung 1am ting d0 nhdt clia dau. Cac polime nay c6 phan t& lUong
tUr 10.000 dén 500.000.

Cidc chat nay dugc chia thanh hai nhém: dang hidrocacbon va dang este. Céc
hidrocacbon la:

- Copolime etilen-propilen.

- Poliisobutilen.

- Copolime stiren-butadien.

- Copolime stiren-isopren.

CA4c este 1a polimeacrilat, poliacrilat, copolime cUa este stirenmaleic.

Polimeaclirat
/%
2N
| OR
—?—CHQ—
CH; 0
—QCHz—CHz%_{CHz_ClH%ﬁ Copolime etilen-propilen
CH;
Poliisobutilen
G
_CHZ_(I:_
CHs |
) o) Copolime cUa stiren va este maleic

Il Il
C—OR C—OR

| |
%CH—CHZ—CH—CH%;]
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0 Copolime cUa ankylmetacrylat va

C:/ vinylpirolydon
‘ OR
CH,—C——-cH —CH
*é 2 |H 2 %
3
H2$/ \(lz 0
CH,—CH,

8.2.5. Chat tao nhii va khU nhii.

Khi ddu m& boi tron 1am viéc c¢6 mat cla nudc can si dung chat tao nhii
hodc kh(r nhii d€ phan tan nudc trong dau hay dau trong nudc. Chat tao nhii hay kh(
nhii d€u 1a cdc chat hoat ddng bé mat nhu:

- Céc ankenyl sucxinimic.

- Muoi ankyl sunfonat.

- Axit béo va mudi cUa ching.

- Este cUa axit béo.

- Cac poliankylen glicol.

- Céc phenol va phenol este.

- Céc amit cUa dau tallo.

- Etanol amin.

Céc chat HDBM nay déu thuQc ba nhém 12 anionic, cationic va khong ionic dudi day :

- Anionic : mu®i axit R-COO”Na™ (xa phong) ; muGi sunfonat R-SO;”Na®

- Cationic: mudi amoni bac 4 (R,N)®X®

- Khong ionic: ancol polihidric hoac polioxietilen —-(—CH,—CH,—O-),~

8.2.6. Phu gia chdng tao bot.

Su tao bot c6 thé gay ra nhi€u rac rodi khi van hanh hé béi tron, né anh hudng
xau tdi tinh chat bdi tron cla dau va lam ting suU oxi héa. PE chdng su tao bot
thudng dung mOt sO chat:

CHy
Polidimetyl siloxan Sl— ‘)’

CH; |

- Polimetacrilat

- Ankylsunfonat

- Glixerolmonostearat

- Ankylankenyldithiophotphat.

Cidc chat nay bam vao bot khong khi 1am gidm sUc ciing bé mat, khién céc bot
bong béng nho tu hop thanh bot 18n, nGi 1én mat va bi phd va.

8.2.7. Chat Uc ché in mon.
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Ciéc chat Uc ché oxi héa ddng thoi ciing c6 tic dung chOng #n mon. Céac chat
Uc ché dn mon tao thanh mOt mang bdo vé trén bé mat kim loai, ngin cdn su ti€p
xtic gi(fa cdc tdc nhan dn mon nhu axit, peoxit va cdc chat khic v4i mat kim loai.
Mang hap phu bdo vé ciing gidm t0i thi€u tdc dung xuc tdc oxi héa clia kim loai.

Céc chat Uc ché dn mon dugc si dung rOng rdi 1

- Dithiophotphat kim loai, dac biét 1a kém.

- Diankyldithiophotphat

- Céc ankensunfua hoa

- C4c tecpensunfua hoéa nhu limonensunfua

CH,

- Sunfonat kim loai
- Benzothiazol

Sunfua phenolat kim loai
- Dan xuat mecaptothiothiazol

8.2.8. Phu gia bi€n tinh ma sit.

Phu gia bién tinh ma sat 1a chat 1am gidm hé sO ma sit va dat dugc su trugt
phang. Phu gia loai nay lam ting d6 bén clia mang dau va nhd d6 gilr dugc dd bén
mat kim loai. C4c chat phu gia loai nay la cic chdt HDBM c6é nhém phéan cuc va
mach hidrocacbon dai; ching c6 thé 1a este, amit hay axit béo; vi du:

X (nhém phéan cuc)
CH;CH,(CH,),CH,- X v&i - OH -CONH,
- COOH -CN
- COOR - NH,

Bdng 8.3 chi ra sU so sdnh tac dung cUa cdc loai phu gia. Bang 8.4 cho vi du ti 1&
phu gia trong dau SAE30, SAE40.

Bdang 8.3. So sdnh chung vé cic chlc ning clla phy gia

ChUc niing Sunfonat Phenolat Salixilat Photphat
Tay rUa Rat t6t TOt Rat t6t TOt
Tri s6 kiém tOng | TOt Rat tOt Rat tOt Trung binh
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ChOng oxi héa | Khong Rat tOt Rat tOt TOt

DO bén thly | Trung binh | TGt TOt TOt

phin

Uc ché gi TOt Kém Kém TOt

Gidm ma sit Khong Trung binh | TOt Trung binh
Bén nhiét Tuyét dbi Tuyét doi Tuyét doi Trung binh

Bang 8.4. Thanh phan dau dbng cd SAE30, SAE40.

Thanh phan % trong lUOng

Dau gélc 71,5-96,2
Chat tay rlra 2-10
Chat phan tdn khong no 1-9
Ké&m diankyldithiophotphat 0,5-3,0
Phu gia chOng oxi héa va chGng mai mon 0,1-2,0
Chat bién tinh ma sét 0,1-3,0
Chat ha diém dong 0,1-1,5
Chat Uc ché tao bot 2-15ppm

Cic chat hoat ddng bé mat c6 Ung dung rOng rii trong nhi€u nghanh cong
nghi€p ,ngoai cdng nghé sdn xudt cic chat giat rlfa,cac chat phu gia dau mo néi &
trén con nhi€u linh vuc khic nhu sdn xudt vat li€u xay dung, vat li€u cao phan
t(f, chat mau , cong nghé dugc phdm,cong nghé thuc pham...

8.3 San xuat vat liéu xay dung
8.3.1 At phan va nhi héa
Linh vUc quan trong nhat cUa atphan 12 bao phtll b&é mat cla céc con dudng
beton atphan.O day n6 cAn phai lién két gilta atphan va céc vat 1iéu khdc nhu dé
ddm moOt cich chat ché d€ tao ra moOt lién k€t bén ving cla con dudng.Nhung 3
trén b& mat vat li€u thuGng khong sach dac biét ludn c6 mat nudc do d6 atphan
khong th€ bam chat dugc Cac nghién cltu thdy rang tinh axit hay tinh ki€ém cUa cdc
khoédng va dd pH clUa mdi trudng nudc c6 anh hudng dén tinh bim dinh cla
atphan. Theo quy tac cic b& mat axit thi atphan dé bj béc ra hon bé mat ki€m
nhung & pH thap lai lam ting tinh bam dinh cUa atphan trén b€é mat axit .Nguoc lai
trén b€é mat ki€m gid tri pH cao 1ai 1am ting tinh bam dinh . Su' b0 xung céc chat
hoat ddng bé mat c6 th€ lam ting kha ning bam dinh cla atphan. Céc vat liéu vo
cO dudc che mOt 18p xa phong dOng s€ 1am ting kha ning bam dinh bitum.
Atphan thuOng dugc st dung dudi dang nhii tuiong nudc trong dau hay dau
trong nuGc . Pa s6 céc loai atphan dé dang tao nhi tuong khi thém viao mOt lugng
nho cic chat xa phong kim loai 1am chat nhii héa. Ciing c6 th€ thém vao cdc chat
HDBM cationic nhtf mudi amin bac 4 . Cdc muoi kim lo@i ndng va cic axit
ankylsunfonic tan trong dau cting duc diing 1am chat nhii héa d€ tao nhii nudc clia
atphan. C4c nhii tuong c6 nudc 1a tudng ngoai c6 thé€ st dung cic chat HDBM tan
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trong nUdc 1am chat nhii héa.Su 1Ua chon chat nhii héa phu thubc vao yéu cau do
bén cla nhii tUong va vio ban chat loai atphan.C6 1€ ddc tinh cUa atphan 1a quan
trong vi c6 th€ loai xa phong kim loai nay 1a chat nhii héa thich hop cho mot loai
atphan nay nhung lai khong thich hgp cho loai atphan khac . Cac loai ankylsunfonat
kim loai cing 14 chat nhii héa thich hgp cho mot s6 loai atphan.

8.3.2 Xi méang pooclang va bé tong

V& mat cong nghé, su ché tao va su ngUng két xi ming poocling cé lién quan
dé€n hién tuong héa hoc b€ mat do d6 viéc st dung cdc chat HDBM trong cic giai
doan khéc nhau cUa qu4 trinh sdn xudt nay la can thi€t. PO déo cla ximing ting
1én khi c6 mat cic chdt HDBM nhU ankyl- hay ankylarylsunfonat ,ligninsunfonat
,cdc chat tao phUc nhu axit etilendiamintetraaxetic 12 cdc chat héa déo t6t.

Natri tripolophotphat 12 chat HDBM thém vao c6 tic dung lam 18ng héa nguyén
li€u ,thuan 10i cho qu4 trinh bOm nguyén li€u ximing poocling vao 10 nung . Hi€u
Ung chdy 10ng nay cho phép s dung céc bun ¢6 chlta chat ran 1a chat lam gidm
tudi tho cla 1o dOt néng.

DE ngin nglra su mat nUdc clla bun ximing c6 thé s dung céc chat
cacboxymetylxenlulozO , oxietilenxenluloz0,sunfoxenlulozO va céc dan xudt tuong
tU cUa tinh bOt. Betonit va canxi ligninsunfonat ciing dugc st dung v8i muc dich
nay.

Phu gia h6a hoc cho vira va bé téng c6 vai trdo hét sUc quan trong trong xay
dung.Phu gia héa hoc thich hgp déng vai trd ki€m sodt tinh chat cong nghé cla
hon hop bé tong tudi nhu dO déo ,thoi gian dong két ,khd niing thi cong va tinh
chat dac trung cUa bé tong khi déng rdn. Phu gia héa hoc duge phan thanh cac loai
nhu :

Phu gia gidm nudc

Phu gia chAm dong két

Phu gia 1am nhanh dong két

Phu gia gidm nudc va 1am cham dong két

Phu gia gidm nud@c va 1am nhanh dong két

Phu gia gidm nuGc mUc dO cao ( phu gia siéu réo )

Phu gia gidm nudc mUc d0 cao va lam gidm dong két ( phu gia siéu réo va
lam cham dong két ).

Thanh phan héa hoc va khodng cla clanke xi ming poocling : trong clanke
xi miing poocling c6 chlta 4 oxit chinh 1a CaO , SiO,, AL,O; va Fe,0; v6i ham
lugng cUa chiing chi€m tUr 95 -97% . Ngoai ra con mdt lugng nhd cic oxit khac
nhu MgO,Ti0,,S05,Mn,0s ,Cr,0;,P,05.Ba0,K,0 va Na,O . Khi nung phéi liéu &
nhiét d6 cao ,tuOng Ung v3i 4 oxit chinh ¢6 4 loai khodng chinh dugc tao thanh I :

Alit 12 loai khodng c6 ham 1ugng 16n nhat trong clanke xi ming poocling

dugc tao thanh & nhiét d0 16n hon 1250°C .Thanh phan héa hoc chll yéu cUa alit 1a
3Ca0.Si0,. N6 1am cho xi ming c6 cuOng d0 cao va phét tri€n nhanh chéng.
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Bélit c¢6 cong thitc 2Ca0.ALL,O; dudc tao thanh & nhiét dd thap hon so vdi
alit. Khi thUy héa né dong k€t cham ,phit tri€n cuGng d0 cham.

Aluminat canxi c6 cong thUc 3Ca0.Al,O; . Aluminat canxi 1a khodng quan
trong cling vdi alit tao nén cuOng dd ban dau cla xi ming.

Alumoferit c6 cong thlc  4Ca0.Al,05.Fe,0; thUy héa chamnén xi ming c6
ham Iuong alumoferit cao s€ c6 cuOng dd thap.

Phan Ung thUy héa cla cac khoang clanke xi ming thuc chat la cic phdn
Ung héa hoc cla oxit kimloai v&i H,O tao ra cdc dang oxit kim loai ngam nudc ,vi
du thly héa alit va belit xdy ra nhu sau :

3Ca0.S10, + 3H, 0 = 2Ca0.Si0,.2H,0 + Ca(OH),
2Ca0.Si0, + 3H,0 = C(Ca0.5i0, .2H,0 + Ca(OH),

Su thQy héa aluminat canxi xdy ra phu thulc vao di€u kién phan Ung cho cic
sdn pham khéc nhau nhu :

2 (3Ca0.ALO;) + 21H,0
2 (3Ca0.AL,O;) + 27H,0

4Ca0.AL,05.13H,0 + 2 Ca0O.AlL,0O;.8H,O
4Ca0.AL,05.19H,0 + 2Ca0.Al,05.8H,O

Su thUy hoéa alumoferit xdy ra theo cdc phdn Ung sau :

4C30.A1203.F6203 + 1 3H20 = 4C30.A1203.F6203. 1 3H20
4Ca0.AI203.Fe203 + 10H20 = 3CaO(AlLFe),05;.6H,0 + Ca(OH), +
+ Fe 203.H20

Phu gia siéu déo :

Phu gia siéu d€o 1a cdc hop chat tu nhién hodc tOng hdp c6 trong IUong phan tl
cao.Phu gia siéu déo cho phép gidm mot lugng 18n nudc trdn ma it dnh huGng
dén thdi gian dong két,lugng 16i khi,tich nudc,phan tng ciing nhU céc tinh chat
khac cUa vat liéu xi ming di déng ran.Phu gia siéu réo thuc t€ c6 thé gidm tdi
30% lugng nudc trOn trong khi phu gia héa déo thuOng chi gidm khodng 10-15%
lugng nudc.

Céc loai phu gia siéu déo dugc st dung 1a cdc polime nhu melaminsunfonat
fomandehit (1) , naphtalen- sunfonat fomandehit (2) , lignosunfonat (3), polisacarit
thién nhién..(4).
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H-— OH,CHN

\(l\\ _NHCH—0—

N\(

NH
| n
CH,SO3Na

Melaminsunfonat (1)

S05Na

Naphtalensunfonat fomandehit (2)

CH,OH

Polisacarit ( 4)

Phu gia tro nghi@n ximéng

Trong cong nghi€p xi ming ,cong doan nghi€n xi ming 1a moOt trong nhitng cong
doan quan trong quyét dinh chat IUgng xi ming . Viéc nghién xi ming lién quan truc ti€p
dén chat lugng cla xi ming do d6 tU 1au thé gidi di quan tAm dén qua trinh nay,tU nhiing
nim dau th€ ki trudc nhi€u hing trén thé gidi da nghién clu s dung phu gia trong qua
trinh nghién xi ming ( g0i 12 phu gia trg nghién ) ,hing Grace (MY ) di dua vao si dung
phu gia trg nghién TDA dua trén chat HPBM natri naphtalensunfonat HEA-2 trén c0O s&
dan xudt cla amin axetat va gan day la cdc phu gia tr@ nghi€n TDA-7, WGA-2
,CBC,RGA,CBA tU trietanolamin bién tinh.O Lién x4 truéc day ,cac nudc SNG ngay
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nay,Phdp,Y,Trung quOc ciing déu st dung hiéu qua cic phu gia trg nghi€n xi ming trén
0 s trietanol bién tinh,poliol ...Ching déu la cic chat HDBM.

8.4 Phu gia trong s@n xudt cao su tong hop va chat déo

Di€u ché cao su téng hop va chat déo
1/ Polime héa nhii tUOng
Qua trinh polime héa nhii tuOng trén c0 s& tao ra nhii tdng cla monome hay
hon hgp monome trong méi trudng nUdc rodi giai doan khoi mao va phit trién |
cu0i cling 12 mU bén ving. Nhii tuong ban dau khong chi chlra monome ,chat nhii
héa ma cd chat xtc tdc va chat diéu chinh cho phép di€u chinh qu4 trinh polime
héa d€ ché taora polime vGi trong IUOng phan tl c6 d6 16n thich hgp. Chat nhii
héa trong qud trinh polime héa 1a chat hoat ddng bé mat tan trong nudc thudng &
dang hon hop.

Céc chat hoat dOng bé mat déng vai trd quan trong trong qud trinh polime
,trudc tién tao ra cdc hat mixen ma cdc monome khuéch tin trong do thuan 10i cho
qué trinh polime héa nhat 1a cdc monome khong tan trong nuGc.0 day cdc phdn Ung
héa hoc xAy ra va cdc monome k€t hgp vGi nhau thanh hang chuc roi hang trim
phan t& cudi cling tao ra phan tU polime c¢6 d6 16n mong muOn.

Chang han khi polime héa nhii tuong stiren d st dung chat HDBM 1a céc
ankylarensunfonat , ancol sunfoestehda , sunfoete . Thuc nghi€ém thdy rang khi di€u
ch€ mU polisiren st dung hOn hop cdc chat HDBM nhu xa phong hay
dodexylsunfonat cho hiéu qud cao.

Céc nhii tudng bén viing polime va copolime cUa vinyleste nhO su' c6 mat cUa
cdc chat nhii héa nhur axit ankylsunfonic va axit oxiankylsunfonic
,diankylsunfosuccinat va sunfosuccinamit . Nhii tuong v&i d0 phan tdn rat bén thu
dudgc khi sU dung chat nhii héa la diankylsunfosuccinat v&i keo hidrophin cUa c4c
chat ngubn glc thuc vat hay oxietilenxenlulozo.Khi polime héa cic vinyleste mach
dai can s dung chat nhii héa 12 hOn hgp 1a ankylsunfonat va ete sorbitan .

Dié€u ché cic polime acrylic va etilenic : Céc polime acrylnotrin va copolime
duogc di€u chhé & dang nhii tuong v4i sU ¢6 mat cla cic chat nhii héa nhu
ankylsunfat béo va dau mo . C4c esteacrylic , axit metaacrylic va cic copolime cUa
chiing dé dang dugc polime héa & dang nhii twong khi c6 mat cdc chat hoat ddng
anionic,cationic , khong ion héa va hOn hgp cUa ching. Polime héa etilen trong nhii
dudc thuc hién bang cich dan khi dudi 4p sudt vao dung dich natri olein p-
anizidinsunfonat va mu®i amoniaqc cUa axit metaacylic . D& di€u ché nhi polietilen
can s dung hon hgp chat nhii héa hoat ddng anion va chat dién li cacboxylhéa.
Céc polome va copolime cUa triflocloetilen dugc di€u ché ¢ dang nhii c6 mat chat
nhii hoa la este ankylpoliglicolic béo .

Polime héa dang nhii stiren da s& dung chat nhii héa 12 natri dodexylete sunfonat
(SSDSE) c6 n6ng d0 tdi han 2x10° M va natri acrylamido undecanoat (SAU ) c6
nOng d0 t&i han G 25°C 1a 5x10° M .
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CHZZCH‘C6H4‘O‘(CH2) 12803Na
(SSDSE)

CH2=CH-CONH-(CH2) 1 ()COONa
(SAU)

2/ Polime héa dang huyén phu

Polime héa dang huy€n phii khic nhi€u v&i polime héa dang nhii . Kich thudc
cUa céc phan tU polime bat ki thu dugc clia dang huyén phu thuGng 16n hon cla
polime héa dang nhii vi thé ¢ dang huy€n phii cic mU khong tao ra , polime c6 thé
dugc tach ra tUr hOn hgp loc don gidn. Ca hai ki€u polime héa dang nhii va dang
huy€n phit khdc nhau khong nhi€u vé mat co ch€ nhung polime héa dang huyén
phii thuGng cho dang khOi . Cdc chdt HDBM dugc st dung 1a cdc chat c6 kha
ning tao huyén phi, chiing thudc hai nhém , nhém dau 1a cic keo h{tu co hidrophin
nhu polivinylancol ,dan xudt xenlulozd tan trong nuGc con nhém khac 1a céc chat
v0 cO vi du cao lanh ,betonit.. Polime héa stiren dang huyén phui st dung chat phu
gia 1 polivinyl ancol va tricanxiphotphat phan tdn cao. Polivinyl ancol cuing vGi céc
chat bén vimg héa dugc st dung d€ polime héa vinylclorua, vinylaxetat va hOn
hop cUa chiing.

3/ Bén vimg héa dang mU va su hinh thanh vang s(ta

DE ting d0 bén cla cic mU cao su thién nhién va tOng hop phai st dung cic
chat HDBM tan trong nudc va cdc chat keo bdo vé& hidrophin tU nhién hay hOn
hQp.
Xa phong béo , natri ligninsunfat 14 c4c chat bén v{ig héa mU tdt ,nhG né mU cao
su dong tu 1ai , tdch phan nudc du va tao ra dang phan tan. Dang muU cling c6 thé
dugc bén vimg héa bang cidc chat HDBBM mu0i amoni bac bén nhu
xetylpiridinbromua .

4 / SU phan t4n cac vat liéu khac nhau trong cao su va mU

NgUu0i ta thudng tron mudi nuGe phan tan véi mU cao su d€ né dong tu,vi€c nay
phai ti€n hanh can than theo tiéu chudn kY thudt néu khong cic chat phan tin
khong dOng nhat dan d€n mu bi két tu hay keo tu 1ai . Qua trinh polime héa ciing
nhU su dong tu mU cao su c6 th€ thém cic cdi mudi chat phu gia 14 xa phong va cic
chat HbBM phan tan khic nhu céc dan xudt cla lignin , axit stearic , mu®i amoni
bac bOn

MOt trong nhitng v@n d€ quan trong d€ sdn xudt 10p 6t6 ,xe mdy la phdi lam sao
tao ra su’ k&t dinh bén chac gita 16p mU cao su vGi 16p manh sgi véi . Trén thuc té
can phai thdm UGt 1Gp vai sgi d6 bang cac chdt HDBM trudc khi phUl cao su. Cic
chat hay dung d0i vGi loai sgi bong 13 cidc chdt HDBM cationic nhu cic mudi
amoni th€ bac bOn hay céc loai xa phong amin.
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Trong sO cédc chat thdm udt va chat HPBM anion c6 th€ st dung

ankkylsunfonat, ankylnaphtalinsunfonat ,chting 1am ting d0 bén lién k€t sgi va cao

Su.

Bang 8.5 chi ramOt sO cdc chat HDBM thuOc céc diy anionic,cationic va khong
ionic dugc s dung hién nay trong qu4 trinh polime héa dang nhii . Tat cd cic chat
nay di dugc th(r nghi€m v&i qua trinh polime héa dang nhii stiren nhung mdi chi s6
it dugc th( nghi€m v&i dang phan tan . D6 1a truGng hgp cdc chdt nhém metacrilic

(A3) ,nhém crotonic (A4) ,nhém maleic ( A2) . TU stiren — butylacrilat cdc hat
copolime ( nhd hon 40 nm )da dugc di€u ché vdi su c6 mat cla natri dodexyl
sunfat ( SDS ) . Copolime dang phén tdn ( core —shell copolimer ) theo ty 1€
49,5:49,5:1 cUa stiren / butyl acrilat / axit acrilic va chlra dén 50% dang ran . Su
chuy€n héa tat cd cidc monome k& ca cic chdt HDBM di dugc xac dinh. Thuc

nghiém cho thay nhém chat maleic ( A2 ) c6 tdc dung tot nhat cho qud trinh copolie

héa stiren dang phan t4n trong sO ba chat trén.

Bang 8.5 MOt sO chat HPBM dung cho qud trinh polime héa

Ki hiéu Tén chat Cong thUc cau tao

1/ Chat HPBM anionic :

A1 Hemieste cUa anhidrit maleic C,H,,,;OCOCH=CH-COO-COONa
n=2_8,10,12,14,16,18
A2 Ankyl maleat propyl sunfonat C.H3,,;OCOCH=CH-COO-(CH,);SO;Na
n=8-14
A3 Natri 11-metancryloyl-undecan-  CH,= CH-COOC,;H,,-SO,Na
-1-oyl sunfat CH;
A4 Natri 11-crotonoyl undecan- CH;-CH=CH-COOC,;H»,SOsNa
-1-oyl sunfat
2/ Chat HPBM cationic
Cl1 Ankylmaleat trimetylamino C,H,,.;,OCOCH=CH-COO -CH,-CH,- B
etyl bromit B : -CH,N(CH;);'Br , n=12
C2 Ankylmaleat anlyl piridini- C,H,,.;OCOCH=CH-COOC,H,,NCsH;sBr
bromua
3/ Chat HDBM khong ionic
N1 Maleic dieste CH;0(CH,CH,0),s;COCH=CH-COOC ,H,s
N2 Copolime CH;0(CH,CH,0)4s-[ CH,CH(C,H5)O],,H
(EO), - (BO),, m= 8,9, 12
EO la -CH,CH,O-
BO la -CH,CH(C,H;)O-
N3 Me EO4s-BOy-CO-C(CHj;),-C(CN)-N=N-R

134



N4 Me EO4-BO,-OCOCH,SH
N5 Me EO45-B OQ-S-C(C6H5)-CH:CH2

Bang PLI1 .

SUC CANG BE MAT CUA DUNG DICH
CAC CHAT HOAT PONG BE MAT

A- Chat HDBM anionic

A1/ Mu#i cacboxylat

1/ Natri valeriat — heptan - nuGc
C5H902Na — C7H16 — HZO
C.10° mol/l 0 .10°N/m C.10°mol/l  ¢.10°N/m C.10*mol/l ¢ .10°N/m

0 51,0 2,0 46,3 4,0 44.5
0,5 49,2 2,5 45,8 4,5 442
1,0 48,1 3,0 45,0 5,0 43,95
L5 47,0 3,5 44.8

2/ Natri hexanoat-heptan-nuGc
CéHquNa - C7H1()-H20
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C.10” mol/l 0 .10°N/m C.10° mol/1
0 51,0 2,0
0,5 48,6 2,5
1,0 46,8 3,0
1,5 45,3 3,5

3/ Natri octanoat — heptan - nudéc

CngstNa — C7H16 - HQO

C.10> mol/l 0 .10°N/m C.10* mol/l
0 51,0 2,0
0,5 45,6 2,5
1,0 43,2 3,0
1,5 41,3 3,5

4/ Natri lauraan - heptan - nuGc

C,H»0,Na - C;H6 — H,O

C.10° mol/l 0 .10°N/m C.10° mol/l
0 51,0 2,0
0,5 45,7 2,5
1,0 43,1 3,0
1,5 41,4 3,5

0 .10°N/m
444
43 4
42.6
41,8

0 .10°N/m
40,0
39,0
38,4
37,6

0 .10°N/m
40,0
39,0
38,4
37,7

5/ Natri laurat — heptan - nuéc véi (NH,),SO,

C1,H»;0,Na-C/H¢-H,O

Ham lugng (NH4).SO, (mol/1) 0,4 (1),2,5(2) ,3,0(3)

C.10° mol/l 0.10°N/m
o @ 0
0 51,6 51,8 522
0,5 50,6 49,6 42,6
1,0 497 470 36,0

6/ Liti hexanoat — metanol
C¢H,,0,Li - CH,O

C.10* mol/l 0 .10°N/m C.10* mol/l
4,1 22,1 24,6
8,2 22,5 32,8
16,4 22,9 46,0

C.10° mol/l

1,5
2,0
2,5

0.10°N/m C.10* mol/l

23,5
24,1
25,2

C.10°mol/l ¢ .10°N/m
4,0 41,2
4,5 40,8
5,0 40,2
C.10° mol/l ©.10°N/m
4,0 37,2
4,5 36,8
5,0 36,4
C.10°mol/l1 ¢ .10°N/m
4,0 37,2
4,5 36,8
5,0 36,5
0 .10°N/m
(D 2 O
48,8 45,0 33,6
48,0 43,0 32,6
474 414 31,6
0 .10°N/m
57,5 25,6
68,5 26,0
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7/ Liti octanoat — metanol
CngsozLi - CH4O

Ty 1€ mol 0.10°N/m  Tylémol o©.10°N/m Ty 1é mol 0 .10°N/m

N.10* N.10* N.10*
4,0 22,5 24,5 23,6 41,0 24,5
8,2 22,7 32,7 24,1 49,2 25,2
16,3 23,1

8/ Liti decanoat - metanol
ClongozLi — CH4O

Ty 1€ mol 0.10°N/m  Tylémol ©.10°N/m

N.10* N.10*
8,1 25,1 32,8 27,5
16,4 25,7 41,0 27,8

9/ Liti laurat - metanol
C:H»;0,Li - CH,O

Ty 1& mol 0.10°N/m  Tylémol ©.10°N/m

N.10* N.10*
4,0 25,0 16,2 25,8
8,1 253 243 26,4

10/ Liti oleat - metanol
C13H3302Li - CH4O

Ty 1€ mol 0 .10°N/m

N.10*
4,1 25,3
8,1 25,5
24,4 25,7

11/ Natri tridecanoat — heptan - nuGc
Ci3H»50,Na — C;H6 — H,O

C.10° mol/l 0 .10°N/m C.10° mol/l ©.10°N/m C.10°mol/l ¢ .10°N/m
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0
0,07
0,15

51,0
48,2
46,7

0,31
0,61
1,25

12/ Natri oleat — octan -nudc
CisH330,Na - CgHs — H,O

C.10° mol/l
0
0,25
0,5

A2/

o .10°N/m
51,4
47,4
45,3

Mu®i ankylsunfat

C.10° mol/l
1,0
1,5
2,0

1/ Natri octinsunfat - heptan - nudc
C8H17SO4N3. - C7H1() — Hzo

t= 50°C

C.10° mol/1l

N W= O

0 .10°N/m
48,2
45,4
43,8
42,7
40,4
37,9

C.10° mol/l

10
15
20
30
40

2/ Natri dexylsuinat — heptan - nuéc

C10H21SO4Na — C7H16 — Hzo

C.10° mol/l
0,25

0,5

1

2

3

0 .10°N/m
45,7
44,2
424
39,6
37,2

C.10° mol/l
5
7
10
15
20

3/ Natri tetradexylsunfat — heptan - nuGc

C14H29804Na — C7H16 — Hzo

C.10° mol/l
0,025
0,05

o .10°N/m
43,4
41,3

C.10° mol/l
0,4
0,7

43,9
40,8
39,2

0 .10°N/m
43,1
27,1
39,9

0 .10°N/m

35,9
32,9
30,4
25,7
22,3

0 .10°N/m
32,8
29,2
25,2
20,2
16,5

0 .10°N/m
30,3
24,0

2,48
4,90

C.10° mol/1
2,5
3,0

C.10° mol/l

60
80
90
100
120

C.10° mol/l
25
30
35
40
60

C.10° mol/l
2,0
2,25

31,0
22,0

0 .10°N/m
38,8
37,9

0 .10°N/m

16,7
12,5
10,9
9,6
9,6

0 .10°N/m
13,3
10,1

9,2

9,2

8,9

0 .10°N/m
7,3
5,8



0,10
0,15

4/ Natri hexadexyl sunfat - heptan - nuéc
C16H33SO4N3 — C7H16 — HZO

C.10° mol/l
0,02
0,03
0,04
0,06
0,10
0,15

39,2
36,6

o .10°N/m
40,3
39,2
37,1
34,4
31,5
26,3

1
1.4

C.10° mol/l
0,20
0,25
0,30
0,40
0,50
0,55

5/ Natri octadexylsunfat — heptan - nuGc

C18H37SO4 Na - C7H1(, — HQO

C.10° mol/l
0,010
0,015

0,02

0,03

0,06

0 .10°N/m
37,7
35,3
33,2
30,5
22,3

C.10° mol/l
0,08
0,10
0,13
0,15

6/ Natri icoxylsunfat — heptan - nudc

C20H41SO4Na — C7H16 — HzO

t = 60°C
C.10° mol/l
0,010
0,015

0 .10°N/m
33,2
28,1

C.10° mol/l
0,020
0,025

18,3
13,7

0 .10°N/m

24,0
20,7
18,3
13,2
10,3

8,8

C.10° mol/l
0,60

0,65

0,7

0,8

1,0

0.10°N/m  C.10° mol/l

19,5
15,2
114

9,1

0 .10°N/m

25,0
20,1

7/ Natri dexylsunfat - heptan - nuéc véi NaCl

C10H21804Na — C7H](, — HZO

Luc ion cUa dung dich  3,2.102 mol/l

C.10° mol/l
0,15

0,25

0,4

0,7

0 .10°N/m
41,6
39,9
38,2
35,7

C.10° mol/l

1,5
2,5
4
7

32,0

29,1
26,1
22,1

0,18
0,20
0,25
0,3

0.10°N/m C.10° mol/l

15

5.7
5.9

0 .10°N/m
7,1
5,8
5,5
5,7
5,2

0 .10°N/m
5,3
4,1
4,0
3,8

0 .10°N/m
16,2
13,7
11,8
10,0
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1,0

34,5

10

19,3

8/ Natri doexylsunfat - heptan - nudc véi NaCl

C12H25$O4Na — C7H16 — HzO

Lucion cUa dung dich 8.10° mol/l

C.10° mol/l
0,03

0,05

0,06

0,1

0,2

0,4

0 .10°N/m
41,8
40,2
39,8
36,9
34,0
30,0

C.10° mol/l
0,7

1,0

L5

2

3

26,8
24,4
21,2
19,0
15,8

9/ Natri tetradexylsunfat - heptan - nudc vGi NaCl

C14H29$O4Na — C7H16— HzO

Luc ion cUa dung dich 2.10° mol/l

C.10° mol/l
0,015
0,025

0,04

0,07

0,10

0 .10°N/m
39,5
37,1
35,0
32,0
29,8

C.10° mol/l
0,15

0,25

0.4

0,7

10/ Natri dodexylsunfat - nuGc
C12H25$O4Na - Hzo
Phuong phép 4p sudt cuc dai

Ac=%0,13% , t=20°C

C.10° mol/l
0
0,2
0,3
0.4
0,5
0,6
0,7
0,8
0,9
1,0

0 .10°N/m
72,75
67,31
64,98
63,01
61,02
59,41
57,82
56,43
55,25
53,99

C.10° mol/l
1,1
1,2
1,3
1,4
1,6
1,8
2,0
2,5
3,0

11/ Natri dodexylsunfat - nuc

0 .10°N/m

52,61
51,78
50,71
49,89
48,02
46,70
45,15
42,41
40,60

0.10°N/m  C.10° mol/l

0NN L K~

0.10°N/m  C.10° mol/l
27,9
24,5
21,4
16,9

1,0
1,3
1,6
2,0

C.10° mol/1
3,5
4,0
4,5
5,0
6,0
7,0
8,0
10,0
15,0

0 .10°N/m
13,5
11,2
10,1
8,9
8,3

0 .10°N/m
14,2
11,5
9.9
8,0

0 .10°N/m

39,21
38,10
37,28
36,78
36,55
36,36
36,31
36,29
36,29
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C|2H25804Na - HQO
Phuong phdp vong Diu Nui , t = 20°C , hoat chatb 99,9%

C.10° mol/l 0 .10°N/m C.10°mol/l o©.10°N/m C.10°mol/l o .10°N/m

0,005 72,2 0,5 64,7 5 41,0
0,01 72,2 1 59,6 6 38,9
0,05 71,8 2 52,9 7 38,8
0,1 71,2 3 48,2 10 38,8

12/ Natri 2-tridexylsunfat - nudc
C13H27SO4N21 - H2O
Phuong phéap vong Diu Nui, t = 20°C , hoat chat 100,4%

C.10° mol/l 0 .10°N/m C.10°mol/l 0.10°N/m C.10°mol/l o©.10°N/m

0,001 72,3 0,1 69,3 2,5 45,8
0,005 71,8 0,5 59,8 3 43,5
0,01 71,8 1 54,4 5 38,3
0,05 70,3 2 48,2 10 38,0

13/ Natri 5-tetradexylsunfat - nuGc
Ci4H2%SO4Na - H,O
Phuong phdp vong Diu Nui , t = 20°C , hoat chat 99,8%

C.10° mol/l 0 .10°N/m C.10°mol/l o0.10°N/m C.10°mol/l o .10°N/m

0,001 72,3 0,1 63,8 2 40,3
0,005 72,3 0,5 52,6 2,5 38,5
0,01 71,7 1 47,0 5 37,6
0,05 66,4 1,5 42,7 10 37,5

14/ Natri 7-pentadexylsunfat — n][cs
C15H31$O4Na - HQO
Phuong phap Diu Nui, t = 20°C chat hoat dOng 100,3%

C.10° mol/l 0 .10°N/m C.10°mol/l  ¢.10°N/m C.10°mol/l ¢ .10°N/m

0,001 71,4 0,1 60,2 2 36,7
0,005 70,0 0,5 50,6 3 36,7
0,01 68,1 1 43,1 5 36,5
0,05 62,9 L5 37,3 10 36,4

15/ Natri 2-hexadexylsunfat - nudc
C16H33804Na — HZO
Phuong phdp Diu Nui , t =20°C , chat hoat ddng 99,4%
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C.10° mol/l 0 .10°N/m C.10°mol/l o0.10°N/m C.10°mol/l o .10°N/m

0,001 71,8 0,15 44,6 1
0,005 69,9 0,25 40,5 2
0,01 65,0 0,3 39,0 3
0,05 57,7 0,5 37,1 5
0,1 49,5

A3/ Mu0i ankan- va ankylarylsunfonat

1/ Natri hexansunfonat - heptan - nuéc
C6H13SO3Na - C7H]6 - H2O

C.10* mol/l 0 .10°N/m C.10°mol/l  ¢.10°N/m C.10%> mol/l
0 51,0 1 46,2 2
0,5 48,6 1,5 444 3

2/ Natri octasunfonat — heptan - nuéc
C8H17SO3N3 - C7H]6 - H2O

C.10* mol/l 0 .10°N/m C.10°mol/l  ¢.10°N/m C.10*> mol/l

0 51,0 L5 37,0 2,5
0,05 41,6 2 35,8 3
1 38,6

3/ Natridecansunfonat - heptan - nuéc
C10H21303Na - C7H16— HzO

C.10* mol/l 0 .10°N/m C.10*mol/l  ¢.10°N/m C.10* mol/l

0 51,0 0,6 46,4 1,5
0,2 49,1 0,8 45,3 2,0
0.4 47,5 1,0 44,5

4/ Natri dodekansunfonat — heptan - nuGc
C12H25SO3N8. - C7H16— H2O

C.10* mol/l 0 .10°N/m C.10*mol/l  o.10°N/m C.10* mol/l

0 51,0 0,6 41,2 1,2
0,2 46,4 0,8 39,6 1.4
0.4 43,2 1,0 38,3

5/ Natri hexadecansunfonat — heptan - nudc

37,4
37,0
36,9
37,1

0 .10°N/m
43,2
30,8

0 .10°N/m
35,0
34,3

.10°N/m
42,7
41,4

0 .10°N/m
36,8
35,7
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C|6H33SO3N3. - C7H16 - Hzo

C.10° mol/l 0 .10°N/m C.10°mol/l o©.10°N/m C.10°mol/l o .10°N/m

0 51,0 0,3 31,7 0,5 29,4
0,1 41,2 0,4 30,1 0,6 29,1
0,2 34,7

6/ Natri hexadecansunfonat - nudc
C15H33SO3N3 — HQO

C, %(khOi lugng ) 0 .10°N/m C, %(khOilugng )  ©.10°N/m
0,0010 55,1 0,015 35,2

0,0025 44,7 0,025 34,5

0,005 36,9

A4/ Mu@i sunfonat cUa este axit cacbonic

1/ Dinatri monododexylsucxinatsuonat - nuGc
C16H2807SN3.2— HzO
Phuong phdp Diu Nui , t = 20°C ,C mol/l

[lgC  0.10°N/m -lgC  ©0.10°N/m -lgC  ©.10°N/m
3,5 71,3 3,1 70,3 2,8 65,9

3.4 71,2 3,0 69,6 2,7 63,1

3,3 71,1 2,9 68,1 2,6 60,2

3,2 70,8

2/ Dinatri monotetradexylsucxinatsunfonat - nuGc
C18H3207SN3.2 — HZO

g C 0 .10°N/m -1gC 0.10°N/m [lgC  0.10°N/m
4,0 70,8 3,5 69,4 3,2 63,3
3,8 70,2 34 68,3 3,1 60,3
3,7 70,0 3,3 66,3 3,0 57,3
3,6 69,8

3/ Dinatri monohexadxylsucxinatsunfonat
C20H36O7SN3.2 - HQO

g C 0 .10°N/m -1gC 0 .10°N/m [lgC  0.10°N/m
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4.8 71,8 44 699 415 644

4,7 71,7 4,35 68,9 4,1 63,2
4,6 71,6 4,3 67,8 4,0 61,0
4,55 71,5 4,25 66,7 3,9 58,7
4,5 71,2 4,2 65,5 3,8 56,4
4,45 70,7

4/ Dinatri monoheptadexylsucxinat - nuGc
C21H3307SN3.2 - HZO

-lgC 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m

5,7 71,9 5,2 69,2 4,8 64,2
5,6 71,9 5,1 68,0 4,7 62,9
5.5 71,7 5,0 66,8 4,6 61,5
5.4 71,0 4,9 65,5 4,5 60,2
5,3 70,2

B / Chat hoat dong bé mat cationic

B1/ Mudi ankylamin
1/ Octylamoni clorua - nuGc
CsH,oNCI1 - H,O
Phudng phdp Diu Nui, Ao =+0,2 ,t=20°C ,pH =5 (axit hoda HC1 ), C mol/l

g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m

1.9 66,8 1.4 54,0 1,0 40,8
1,8 65,5 1,3 50,8 0,9 37.4
1,7 60,4 1,2 47,5 0,8 33,8
1,5 57,5

2/ Podexylamoni clorua - nudc
C,HxNCI - H,O

g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m

4,0 63,0 3,0 52,8 24 41,5
3,8 61,8 2,9 51,3 2,3 38,8
3,5 59,0 2,8 49,8 2,2 36,0
3,3 56,8 2,7 48,2 2,1 33,2
3,2 55,5 2,6 46,5 2,0 30,5
3,1 54,1 2,5 44,2 1.9 27,8
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3/ Tetradexylamoni clorua - nudc

C,4sH5,NC1 - H,O

g C 0 .10°N/m -1gC
3,7 57,0 3,3
3,6 56,1 3,2
3,5 55,0 3,1
34 53,8 3,0

4/ Hexadexylamoni clorua - nudéc

C16H36NC1 - Hzo

g C 0 .10°N/m

5.1 64,0
4,9 61,2
4,7 58,0
4.4 52,8
4,2 49,2

5/ Octadexylamoni clorua

C18H40NC1 — HQO

g C 0 .10°N/m

5,1 70,2
5,0 69,3
4,9 68,2
4,8 67,0

B2/ Mu®i baso amoni bac 4

1/ Hexadexyltrimetylamoni clorua — octan - nudc

-1gC

4,0
3,9
3.8
3,7
3,6

-1gC

4,7
4,6
4,5
4.4

C19H42NC1 — CgH]g — Hzo

Phuong phdp Diu Nui, Ac=+0,2107 ,

g C 0 .10°N/m

0 50,5
0,5 47,1
1 48,1

-1gC

2
3
5

0 .10°N/m
52,2
50,2
47,5
45,0

0 .10°N/m
45,8
43,8
41,9
39,7
37,0

0 .10°N/m
65,5
63,8
61,9
59,8

0 .10°N/m
42,3
40,5
37,3

2/ Octadexylamoniclorua — octan - nuGc
C18H40NC1 - CgH]g - Hzo

g C 0 .10°N/m

0 50,4

-1gC
2,0

0 .10°N/m

47,8

t=20°C

-lg C
29
2,8
2,7

-lg C
35
34
33
3,25

-lg C
43
4,2
4,1
4,0

g C

10

-lg C
4,0

0 .10°N/m
40,1
35,2
30,3

0 .10°N/m
34,5
32,0
294
28,0

0 .10°N/m
57,3
52,5
48,8
42,9

0 .10°N/m
34,8
32,6

0 .10°N/m
46,3
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0,5 49,6 3,0 46,9 5,0
1,0 48,8

3/ Pimetyldiundexylamoni bromua - octan - nuGc
C24H52NBT - Cngg - Hzo

g C 0 .10°N/m -1gC 0 .10°N/m g C
0 50,5 2 41,2 5
4/ Dibutylhexadexyl propylamoni iodua — octan - nuGc

C»HssNI - CsHs — H,O

g C 0 .10°N/m -1gC 0 .10°N/m g C

0 50,5 0,75 41,9 1,5
0,25 45,9 1,0 40,5 1,75
0,5 43,6 1,25 39.4

5/ DPimetyldipentadexylamoni bromua - octan - nuéc
C32H68NBr — C8H18 — Hzo

g C 0 .10°N/m -1gC 0 .10°N/m g C

0 51,2 6 36,9 18
2 49,3 10 29,4 20
4 42,9 12 26,4

6/ Hexadexyldioctylpropylamoni iodua — octan - nuéc
CysH7NI - CsH s — H,O

1gC  ©0.10°N/m  -lgC  ©.10°N/m  -lgC

0 51,0 3 34,0 8
1 40,2 4 32,2 10
2 36,4 6 29,9

7/ DPimetyloctadexylamoni clorua - octan - nuéc
C38H80NC1 - CgH]g — HZO

-1g C 0 .10°N/m -1gC 0 .10°N/m g C

0 51,6 8 28,6 14
2 44,2 10 24,9 16
4 37,2 12 21,7 20

45,7

0 .10°N/m
35,5

0 .10°N/m
38,4
37,4

0 .10°N/m
21,2
16,5

0 .10°N/m
28,2
27,0

0 .10°N/m
20,2
16,3
12,4
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8/ Dimetyldioctadexylamoni — clorua - nuéc véi NaCl
C38H30NC1 - Cngg - H2O

g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m
0 51,4 1,0 43,5 2,5 38,3

0,25 49,0 1,5 41,3 3,0 37,4

0,5 46,8 2,0 39,6

B3/ Mu®i ankylpiridini

1/ Podexylpiridini clorua - bezen - nuGc
C17H30NC1 — C6H6 — HQO
Phuong phdp tinh trong 1Ugng,thé tich giot , t = 20,C

C.10° mol/l 0 .10°N/m C.10°mol/l o©.10°N/m C.10° mol/l
1,12 31,83 4.80 29.11 11,2
1,60 31,06 8,0 27,62 16,0
3,20 29,82
2/ Tetradexylpiridini bromua — ete petrol ( EP) - nudéc
C19H34NBI' -EP - HQO
C.10° mol/l 0 .10°N/m C.10° mol/l ©.10°N/m
0,1 17,93 5,0 9,49
0,5 17,50 10 6,57
1,0 13,87
3/ Tetradexylpiridini — EP - nuGc
C21H33NBI' -EP - HQO
C.10° mol/l 0 .10°N/m C.10°mol/l o©.10°N/m C.10° mol/l
0,01 20,44 0,5 20,43 5,0
0,05 20,76 1,0 17,60 10,0
0,10 20,76

C/ Chat hoat ddng bé mat khong ionic
C1/ Ancol

1/ Propanol (1) - nudc
2-Propanol (2) - nudc

0 .10°N/m
27,27
26,85

0 .10°N/m
8,70
3,84
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C;Hs0 - H,O

C,mol/l 0.10° N/m C,mol/l 0.10°. N/m
1 2 1 2
0,03125 68,9 68.9 0,25 67,8 58,7
0,0625 66,9 66,8 0,5 50,7 52,2
0,125 63,3 63,8 1,0 42.5 45,3
2/ 2-Metylpropanol - nudc
C4H1()O - HzO
C,mol/l 0.10° N/m C,mol/l 0.10°.N/m C,mol/l 0.10°.N/m
0,0156 67,5 0,0625 59,0 0,25 441
0,03125 64,5 0,125 52,8 0,5 354
1,0 26,5
3/ 3-metylbutanol - nudc
CsH,,O - H,O
C,mol/l 0.10° N/m C,mol/l 0.10°.N/m C,mol/l 0.10°.N/m
0,0078 66,0 0,03125 54,6 0,125 38.5

4/ Metanol - decanol
CH,O - C,(HxO
Phuong phdp 4p sudt cUc dai bot , Ac

40,03 ,t=25+0,01°C, N -ty 1€ mol metanol.

N 0.10° N/m N 0.10° N/m N 0.10° N/m
0,1294 28,26 0,3952 28,09 0,6587 26,52
0,2092 28,24 0,4741 27,61 0,7744 25,16
0,3502 28,12 0,5454 27,32 09136 2342
5/ Etanol - decanol

C,HsO - CjoHxO

N 0.10° N/m N 0.10° N/m N 0.10° N/m
0,1073 28,16 0,4778 27,01 0,7021 25,40
0,2905 27,85 0,5474 26,61 0,7960 24,57
0,3773 27,66 0,6025 26,30 0,8944 2335
6/ Propanol - decanol

CHsO - C,0HxO

N 0.10° N/m N 0.10° N/m N 0.10° N/m

0,1569 28,09 0,5015 27,04 0,7964 25,29



0,2624 27,95 0,5958 26,56 0,9003 24,28
0,4150 27,40 0,7004 25,96
7/ 2 — Propanol - decanol
C3Hgo - C10H220

N 0.10° N/m N 0.10° N/m N 0.10° N/m
0,1495 27,72 0,5117 25,89 0,7973 23,41
0,2846 27,29 0,5930 25,25 0,8974 22,19
0,4070 26,61 0,6929 24.40
8/ Butanol - decanol

CH,,0 - C,(H»,O

N 0.10° N/m N 0.10° N/m N 0.10° N/m
0,1513 28,11 0,5079 26,92 0,7918 25,60
0,2824 27,76 0,5952 26,59 0,8980 24,84
0,3982 27,40 0,6927 26,09

9/ Hexanol - decanol

CeH1,O - C,(H,O

N 0.10° N/m N 0.10° N/m N 0.10° N/m

0,1538 27,87 0,5002 27,27 0,7963 26,52

0,2782 27,68 0,6057 27,06 0,8907 26,25

0,3953 27,48 0,7033 26,09

10/ Butanol — heptan - nuGc

CH,0 - CHi- H,O

Phuong phdp Diu Nui , A = £0,2 10° N/m ,t=20°C
C.10%mol/1 o.10°N/m  C.10%mol/l o.10°N/m  C.10%mol/l  ©.!0°.N/m
0 51,0 2,0 45,5 4 5 40, 0
1,0 48,0 3,0 42,9 5,0 39,0
2,0 45,4 3,5 42.0

11/ Hexanol - heptan - nudc

CHi,0 - CGHi - H,O

C.10°mol/l ©.10°N/m  C.10°mol/l ¢.!0°.N/m C.10°mol/1  ©.10°.N/m
0 51,0 0,75 34,0 1,25 28.5
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0,5 39,5 1,0 30,3 1,5 27,0

C2/ Axit cacboxylic

1/ Axit propionic — nuéc

C;HqO,- H,O
C.mol/l 0.10° N/m C.mol/l ©.!0°.N/m C.mol/l 0©.!0°.N/m
0,0156 70,7 0,125 64,5 54,0
0,0312 69,5 0,25 60,2 47.0
0,0625 67,7
2/ Axit butiric — nuGc

C4H802 — H20
C.10°mol/l ©.10°N/m  C.10°mol/l ¢.!0°.N/m C.10’mol/1 0.!0°.N/m
0 71,5 3,125 65,8 25,0 479
0,78 70,0 6,25 61,6 50,0 39,9
1,56 69,1 12,5 54,3 100 32,3
3/ Axit isobutiric — nudc

C4H802 - HzO
C.10.mol/l 0.10°N/m C.10’'mol/l o.!0°N/m  C.10’mol/l  0©.!0°.N/m
0 71,5 3,125 65,3 25,0 47,3
0,78 70,0 6,25 60,7 50,0 39,6
1,56 68,3 12,5 54,3 100 31,8
4/ Axit valeric - nulc

CsH,,0, - H,O
C.mol/l ©.10° N/m C.mol/l ©.!0°.N/m C.mol/l ©.!0°.N/m
0,008 67,4 0,060 55,6 0,80 42,0
0,016 64,8 0,080 52,8 0,200 43.5
0,024 62,5 0,100 50,6 0,240 42,1
0,040 59,2 0,120 48.6
5/ Axit hexanoic - nuGc

C6H1202 - Hzo
C.mol/l 0.10° N/m C.mol/l ©.!0°.N/m C.mol/l  ©.!0°.N/m
0,005 66,2 0,031 49.4 0,062 40,8
0,008 63,6 0,039 46,8 0,069 38,9
0,016 56,5 0,047 44.5 0,078 37,4
0,024 52,8 0,054 42.4

150



6/ Axit valeric — nudc v6i 0,01M HCl

C5H1002 - HzO
g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m
2,58 69.9 1,80 62,0 1,60 57,2
2,32 68,1 1,75 61,3 1,52 55,3
2,05 65,5 1,71 60,4 1,45 53,5
1,90 63,5 1,66 59,2 1,32 50,6
7/ Axit hexanoic - nudc v6i 0,01M HC1
C6H1202 - HZO
C.10°mol/l 0.10°N/m C.10°mol/l ©.!0°N/m  C.10°mol/l  ©.!0°.N/m
1,0 70,7 5,0 61,4 7,0 58,1
2,0 67,1 5,5 60,7 8,0 57,2
3,0 65,5 6,0 60,2 9,0 55,6
4,0 62,9 6,5 58,8 10,0 54,5
8/ Axit heptanoic — nu@c v6i 0,01M HCl
C7H1402 — HQO
g C 0 .10°N/m -1gC 0 .10°N/m -1g C 0 .10°N/m
3,61 69,4 2,94 62,0 2,76 57,8
3,25 66,5 2,90 61,7 2,61 55,1
3,08 64,8 2,88 61,2 2,56 52,9
3,00 63,0 2,82 59,7 2,48 50,6
9/ Axit octanoic - nudc v&i 0,01M HCl
C3H1602 — HQO
[1g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m
4,1 71,1 3,45 64,0 2,92 49,2
3,85 69,6 3,39 61,9 2,80 45.4
3,70 67,8 3,23 57,6 2,61 40,1
3,52 65,0
10/ Axit nonannoic — nudc vGi 0,01M HCl
CoH 50, - H,O
g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m
4,84 70,9 4,16 65,6 3,78 57,6
4,68 70,0 4,00 63,8 3,70 55,0
4,50 69,0 3,95 62,4 3,60 52,5
4,34 67,5 3,88 60,3 3,48 49,1
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11/ Axit decanoic - nudc v6i 0,01M HCI

CIOHZOOZ - HZO

g C 0 .10°N/m
5,30 72,0
5,00 71,0
4,88 68,7
4,80 67,2
4,75 66,1

12/ Axit lauric — nudc vGi 0,01M HCI

C12H2402 - H2O

g C 0 .10°N/m

6,52 72,3

6,22 72,2

6,05 70,8

5,90 68,2

C3/ Amin

1/ Anlylamin - nuGc
C;H;N - H,O

C.10°mol/l ©.10° N/m

0 71,5

3,125 70,2

6,25 69,1

2/ Propylamin — nuéc
C;HoN - H,O

C.10,mol/l  ©¢.10° N/m
0 71,5
3,125 68,6
6,25 66,7

-1gC

C.10’mol/1
12,5
25,0

C.10*mol/1
12,5
25,0

3/ Hexylamin — nu@c véi 0,01M NaOH

CsHsN — H,O
-1g C 0 .10°N/m
2,7 68,9
2,5 66,3

-1gC
23
2,1

0 .10°N/m
5,75 64,0
5,65 62,5
5,60 60,8
5,49 57,1

0 .10°N/m
62,9
57,8

-1gC 0 .10°N/m
4,70 65,0
4,62 62,0
4,50 58,0
4,40 56,1
4,36 55,1

0.!10°.N/m
66,7
63,2

0.10°. N/m
62,4
58,0

‘g C
4,30
4,26
4,23
4,15
4,10

-lg C

-lg C

0 .10°N/m
53,6
52,8
51,3
49,9
48,2
0 .10°N/m
5,40 53,9
5,30 50,7
5,23 48,8
C.10°'mol/l  ©.!0°N/m
50 58,3
100 52,8
C.10’'mol/l  ©.!0°N/m
50 51,6
100 45,5
0 .10°N/m
52,2
49,6
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24 64,7 2,0 55,0

4/ Octylamin - nudc vGi 0,01M NaOH
CsHsN — H,O

g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m

3,7 66,5 3,2 61,3 29 54,8
3,5 64,7 3,1 60,0 2,8 52,3
3,3 62,5 3,0 57,6

5/ Dodexylamin — nudc véi 0,01M NaOH
C12H27N - Hzo

g C 0 .10°N/m -1gC 0 .10°N/m g C 0 .10°N/m

5,7 70,0 5,0 62,8 4,5 51,5
5,6 69,6 4,8 58,2 4.4 49,1
5.2 67,0 4,6 53,8 4,2 44,6
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Tai liéu nay dang trong giai doan chinh sra 1&n, chac han con
nhi€u sai sé6t, rat mong cac ban hoc vién déng gép y ki€n. Xin
ch©n thunh cfm -n!
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