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Linh vire ky thuat dwoc dé cap

Sang ché dé cap dén chat trg dung dugc st dung dé han va kem han sir dung chét

tro dung nay.
Tinh trang k§y thuit ciia sang ché

Thong thudng, chét trg dung duge st dung trong qué trinh han. Vé mit héa hoc,
chét tro dung loai bo céac oxit kim loai ¢é mét trén bé mit cla hop kim han va cac oxit
kim loai c6 mit trén bé mit kim loai cta vét han. Piéu nay cé thé 1am cho cac nguyén
t6 kim loai di chuyén trong ranh gi6i gitra hop kim han va vat han va 1am cho c4 hai lién

két manh v61 nhau.

Céac chét trg dung dugc phan loai thanh céac chét trg dung nhua, cac chét tro dung
tan trong nudc va cac chit tro dung vo co. Cac chét tro dung nhua 1 cc chit tro dung
thu duoc béng cach bd sung chét hoat hoa vao nhua nhu rosin hodc nhua téng hop. Cac
chét trg dung tan trong nudc 14 cac chit trg dung thu duoc bang hoa tan chit hoat hoa
axit hitu co trong dung mdi nhu nuéc hodc dung mdi hitu co. Ngoai ra chit hoat hoa
axit hiru co, polyetylen glycol, chit nén tan trong nudc hodc chit twong tu dugc bd sung
vao cdc chét tro dung tan trong nuéc trong mot sb truong hop. Cac chét trg dung vo co
1a cac chit trg dung trong d6 chat vo co nhu axit clohydric hoic kém clorua duoc st

dung.

Kem han 12 vat liéu hon hop thu duoc béng tron bot cia hgp kim han va chét tro
dung. Qua trinh han br:ing cach st dung kem han dugc thuc hién, chéng han, nhu duoc
mo ta dudi day. Trude tién, kem han duoc in trong phén han nhu dién cuc trén 16p nén.
Sau d6, mot thanh phan dugc gan trén phan han. Ngoai ra, 16p nén dugc gia nhiét trong
10 gia nhiét duoc goi 12 10 chay ngugc. Diéu nay lam cho thanh phan nay dwoc nbi voi

phén han.

La linh vuc k¥ thuét lién quan dén sang ché nay, cac ky thuét da duoc dé cap dén
trong céc tai liéu sang ché (patent literature, PTL) tir 1 dén 3 dugc Iéy vi du. PTL 1 bdc
16 chat trg dung tan trong nudc chura axit alkansulfonic lam chét hoat hoa. Trong vi du

6 ctia PTL 1, da cho thdy rang két qua vuot troi da thu duoc trong thir nghiém do thim
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udt cia hop kim han néng chay su dung chét tro dung tan trong nudc gém axit

metansulfonic v&i lugng 5% trong lugng va nude voi luong 95% trong luong.

PTL 2 bdc 10 kem han chira hop kim han, amin khong halogen hoa va phan hiru
co. Kem sd 27 ctia PTL 2 thé hién mdt vi du mau chira trietanolamin véi lugng 0,956
ph?m khoi lugng dé 1am amin khong halogen hoa, axit metansulfonic v6i lugng 1,00 mot

phan khéi lugng dé 1am phan hitu co va bot han.

Trong vi du 4 cia PTL 3, chét trg dung dbi véi hop kim han day 161 tr¢g dung chira
chit hoat hoa nhu axit metansulfonic, chét hoat dong bé mit nhu xetyl sulfobetain, octyl

benzoat dung lam chét 1am sang va chét chéng oxy hoa nhu dietanolamin dugc boc 19.
Tai lidu trich dan
Tai liéu sang ché
PTL 1: JP H7-136794 A
PTL 2: US 5011546 B
PTL 3: CN 104070308 A
Ban chét k§ thuit cia sang ché
Van dé k¥ thuat

Axit metansulfonic 1a ph bién trong cac PTL tir 1 dén 3 dugc phan loai la chat
hoat héa axit sulfonic hitu co. Hoat tinh cua céac chét hoat hoa axit sulfonic hitu co (nghia
13, c6 kha nang loai bé mang oxit) thong thuong cao hon hoat tinh cua cac chit hoat hoa
axit carboxylic hitu co. Do d6, khi chét trg dung chua cac chét hoat hoa axit sulfonic
hitu co duge sit dung, hy vong riang kha ning thdm udt ciia hop kim han néng chay tro
nén cao hon so véi cht tro dung chira cac chit hoat héa axit carboxylic hitu co. Do do,
¢6 thé hinh dung duoc rang chét trg dung chtta ham lugng 16n cua chat hoat héa axit

sulfonic hitu co cai thién kha nang thim uét ctia hgp kim han néng chay.

Tuy nhién, c¢6 cac truong hop khi chit hoat hoa axit sulfonic hitu co tao ra mubi
vO1 Sn, la thanh phén chinh cta hop kim han nong chay, ¢ thoi diém han. Mubi Sn l1a
cin tro dung va do d6 co thé dugc loai bo bing cach rira bang nude sau khi han. Tuy
nhién, khi mudi Sn dugc tao ra, do tan trong nude giam xudng. Do do, trong trudng hop

khi ham luong cta chét hoat hoa axit sulfonic hitu co 16n, kha ning rira giam xubng. Do

2/28



44899

do, van can cai thién tir quan diém ngan chin sy giam kha nang rira ma khong lam suy

giam gia tri ciia kha nang thAm w6t do viée st dung chat hoat hoa axit sulfonic hitu co.

Ngoai ra, cac chat tr¢g dung gdm c6 chat hoat hda axit sulfonic hitu co va dung
moi nhu nudce ¢ tinh xuc bién thap va do dé ¢ van dé & chd 1a khong thé tang lugng
ctia chét tro dung dugc chuyén dén cic bang mach dién. Do d6, van can cai thién tir

quan diem bao dam kha nang chuyén.

Mot muc dich cua sang ché 13, trong chét trg dung chtra chit hoat hoa axit sulfonic
hitu co, ngan chan su giam kha nang rira ma khong lam suy gidm gia tri cua kha nang
thAm w6t quy cho chit hoat hoa axit sulfonic hitu co. Mot muc dich khéc cta sang ché
1a bao dam kha ning chuyén cua chit tro dung chtra chit hoat hoa axit sulfonic hiru co
vao trong cac bang mach dién. Mot muc dich khéc nita cia sang ché 1a dé xuit kem han
trong d6 chat tro dung nhu vy dugc sir dung.

Giai phap dé giai quyét van dé

Céc tac gia sang ché da cha y dén thuc té 13, khi chét hoat dong bé mat khong ion
dugc bd sung vao chét hoat héa axit sulfonic hitu co, kha nang chuyén cta cac chat trg
dung c6 thé duge bao dam ma khong 1am suy giam gia tri cua kha nang thAm uét. Tuy
nhién, phu thudc vao loai chét hoat dong bé mit khong ion, muc cai thién kha nang rua
c¢6 thé khong quan sat duge. Do d6, do cha y dén cac trong luong phan tir trung binh
khéi lugng ctia cac chit hoat dong bé mat khong ion, kha nang bao dam kha nang chuyén
va cai thién kha nang rira dong thoi da duoc phat hién bang cach sir dung hdn hop ctia
hai chét hoat dong bé mit khong ion c6 cic trong lugng phan tir trung binh khéi luong
khac nhau. Do d6, cac tac gia sang ché di thuc hién cac nghién ciru b sung lién quan

dén hai chét hoat dong bé mat khong ion nay va hoan thanh sang ché.
Sang ché thir nhét 1a chat tro dung c6 cac dic tinh sau day.
Chét trg dung nay chira

chét hoat hoa axit sulfonic hitu co v6i luong nim trong khoang tir 1 dén 10%

trong lugng,

chét hoat dong bé mat khong ion ¢o trong Iuong phan tir cao 1a chét hoat dong bé
mat khong ion c6 trong lugng phén tir trung binh khéi luong 16n hon 1200 véi lugng

nim trong khoang tir 10 dén 40% trong lugng, va
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chét hoat dong bé mat khong ion c6 trong luong phin tir thap 1a chét hoat dong
bé mat khong ion ¢6 trong lugng phén tu trung binh khéi luong nhd hon hodc béng 1200

v6i luong ndm trong khoang tir 5 dén 75% trong lugng, trong do:

ham luong ciia chat hoat dong bé mat khong ion c6 trong lwong phén tur thap 1a

béng hoac 16n hon ham lugng cua chit hoat héa axit sulfonic hitu co, va

chét trg dung khong chira chét hoat dong bé mit cation hozc chira chét hoat dong

bé mit cation voi lugng 16n hon 0% trong lugng va nhé hon hodc béng 5% trong lugng.
Sang ché thtr hai con ¢6 cac dic didm dudi day theo sang ché thi nhat.

Chét trg dung chtta chét déng hoat hoa véi lugng 16n hon 0% trong lugng va nho

hon hodc béng 10% trong luong.

Chét déng hoat hoa chua it nhit mot chét trong sb axit hitu co, amin, hop chét

phospho hitu co, hop chét halogen hitu co va amin hydrohalogenua.
Sang ché thtr ba con co dic tinh sau day theo sang ché thu hai.
Chét trg dung khong chira amin du6i dang chét déng hoat hoa.

Sang ché tha tu con c6 dic tinh sau day theo sang ché bt ky trong sd cac sang

ché tir tht nhat dén thi ba.

Chét tro dung con chira dung mdi véi lugng 16n hon 0% trong luwong va nhé hon

hoic bang 60% trong luong.
Sang ché thtr nam 12 kem han c6 ddc tinh sau day.
Kem han chura:

chét trg dung theo sang ché bét ky trong sb cac séng ché tir thtr nhét dén thu tu,

va
Kim loai han trén co s& Sn.
Sang ché thir sau con co dic tinh sau ddy theo sang ché tha nam.
Kim loai han trén co s& Sn ¢6 diém noéng chay thip hon hoidc bang 210°C.
Mo ta chi tiét sang ché
Mot phuong 4n cua sang ché s& dugc mé ta chi tiét dudi day. Trong sang ché

nay, % trong lugng ctia thanh phin tao nén chit trg dung dugc dya trén khéi lugng cia
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toan bd chét trg dung. Ngoai ra, trong truong hop khi khoang bang sé duge biéu hién

bing cach sir dung tir “dén”, khoang nay dugc coi 1 bao gdm céc gia tri s6 & ca hai dau.
1. Chat tr¢ dung

Chét trg dung theo phuong an chira chét hoat hoa axit sulfonic hitu co, chét hoat
dong bé mit khong ion c6 trong lwgng phén i cao va chét hoat ddng bé mit khong ion
¢6 trong lugng phan tir thip 1a cac thanh phin co ban. “Chat hoat dong bé mit khong
ion c6 trong lugng phan tir cao” dugc xac dinh 1a chét hoat dong bé mat khong ion c6
trong luong phan tir trung binh khdi lugng Mw 16n hon 1200, “Chét hoat dong bé mit
khong ion ¢6 trong lugng phén tir thap” duge xac dinh la chét hoat dong bé mit khong
ion c6 trong lwong phén tir trung binh khéi lwgng Mw nhé hon hoic bang 1200. Trong
luong phan tir trung binh khéi lugng Mw 1a gia tri duong lugng polystyren chuan dua
trén gia tri do bang phép sac ky tham gel (gel permeation chromatography, GPC) trong
do tetrahydrofuran (THF) dugc st dung lam dung méi. Dudi day, cac thanh phan nay

va ham luong ciia mdi thanh phan (ty 1é ham lugng) s& dugc mo ta chi tiét.
1-1. Chét hoat héa axit sulfonic hitu co

D& 1am chét hoat hoa axit sulfonic hitu co, axit alkansulfonic, axit
alkanolsulfonic va axit sulfonic thom dugc léy vi du. Pé lam axit alkansulfonic, axit
metansulfonic, axit etansulfonic, axit 1-propansulfonic, axit 2-propansulfonic, axit 1-
butansulfonic, axit 2-butansulfonic, axit pentansulfonic, axit hexansulfonic, axit
decansulfonic va axit dodecan sulfonic dugc léy vi du. Dé lam axit alkanolsulfonic,
axit 2-hydroxyetan-1-sulfonic, axit 2-hydroxypropan-1-sulfonic, axit 2-hydroxybutan-
1-sulfonic, axit 2-hydroxypentan-1-sulfonic, axit 1-hydroxypropan-2-sulfonic, axit 3-
hydroxypropan-1-sulfonic, axit 4-hydroxybutan-1-sulfonic, axit 2-hydroxyhexan-1-
sulfonic, axit 2-hydroxydecan-1-sulfonic va axit 2-hydroxydodecan-1-sulfonic duoc
léy vi du. Dé lam axit sulfonic thom, axit 1-naphtalensulfonic, axit 2-
naphtalensulfonic, axit p-toluensulfonic, axit xylensulfonic, axit p-phenolsulfonic, axit
cresolsulfonic, axit sulfosalicylic, axit nitrobenzensulfonic, axit sulfobenzoic va axit

diphenylamin-4-sulfonic dugc lay vi du.

Ham luong ctia chét hoat héa axit sulfonic hitu co (trong trudng hop khi hai hogc
nhiéu chét hoat hoa axit sulfonic hitu co dugc st dung, thi 1a tong ham lwong ctia ching)

nam trong khoang tir 1 dén 10% trong lwong. Khi ham lugng nay ting 1én, kha ning
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thAm w6t cta hop kim han néng chdy cai thién hon. Do do, gia tri gi¢i han dudi ctia ham
luong nay tot hon 14 2,5% trong lugng. Nghia 13, trong truong hop khi viée cai thig¢n kha
nang tham uét dugc nhin manh, ham lugng nay tot hon 1a nam trong khoang tir 2,5 dén
10% trong luong. Mat khac, khi ham lugng qua 16n, chét hoat héa axit sulfonic hitu co
6 thé tao ra mubi véi Sn duge chira trong hop kim han néng chay, gy ra sy giam kha
nang rira. Do d6, gia tri giéi han trén cia ham luong nay t6t hon 1a 5% trong lugng.
Nghia 13, trong trudng hop khi viéc bao dam kha nang rira dugc nhin manh, ham lugng

nay tét hon 1a nam trong khoang tir 1 dén 5% trong lugng.
1-2. Chét hoat dong bé mit khong ion ¢6 trong lugng phan tir cao

Pé 1am chét hoat dong bé mit khong ion c6 trong lugng phén ti cao, polyalkylen
glycol, san phim cong rugu polyalkylen glycol va san pham cong axit carboxylic
polyalkylen glycol déu c6 trong luong phén t trung binh khéi luong Mw 16n hon 1200

duoc léy vi du.

Dé lam polyalkylen glycol, polyetylen glycol (PEG), polypropylen glycol
(PPG) va polyetylen glycol-polypropylen glycol copolyme (PEG-PPG copolyme)

duoc léy vi du.

Pé 1am san pham cong rugu polyalkylen glycol, san pham cong rugu polyalkylen
glycol EO thu duogc bang qua trinh polyme héa cdng cua etylen oxit véi ruou
polyalkylen glycol va san pham cong ruou polyalkylen glycol EO/PO thu duoc bang
qua trinh polyme hoa cdng etylen oxit va propylen oxit v6i ruou polyalkylen glycol
duoc 14y vi du. D& 1am san phidm cdng ruou polyalkylen glycol nhu vay, san pham cong
rugu xetylic EO ¢6 16 nguyén tir cacbon, san pham cong rugu xetylic EO/PO, san pham
cong ruou stearylic EO c6 18 nguyén tir cacbon, san pham cong ruou stearylic EO/PO,
san phdm cong rugu behenylic EO ¢6 22 nguyén tir cacbon va san phim cong rugu
behenylic EO/PO dugc lay vi du. Ngoai ra, san pham cdng resorxinol EO ¢6 6 nguyén

tir cacbon va san pham cdng resorxinol EO/PO duoc lay vi du.

San phdm cong axit carboxylic polyalkylen glycol co cdu trac trong do6
polyalkylen glycol dugc bd sung vao axit carboxylic béo hodc axit carboxylic thom. bé
lam san pham cdng axit carboxylic polyalkylen glycol, san pham cong axit carboxylic
polyalkylen glycol EO va san pham cdng axit carboxylic polyalkylen glycol EO/PO

duoc liy vi du. Dé lam san pham cong axit carboxylic polyalkylen glycol nhu vy, san

6/28



44899

pham cong axit palmitic EO c¢6 16 nguyén tir cacbon, san pham cong axit palmitic
EO/PO, san phém cOng axit stearic EO c6 18 nguyén tir cacbon, san phém cong axit
stearic EO/PO, san phdm cdng axit behenic EO c¢6 22 nguyén tir cacbon va san phim

cdng axit behenic EO/PO duogc 14y vi du.

Ham lugng cua chét hoat dong bé mit khong ion co trong lugong phan tir cao
(trong truong hop khi hai hoac nhidu chét hoat dong bé mit khong ion ¢ trong lugng
phén tir cao dugc st dung, thi la tong ham luong ctia chiing) nam trong khoang tir 10
dén 40% trong luong. Gia tri gidi han dudi cua ham lugng nay cé thé 12 20% trong

luong.
1-3. Chét hoat dong bé mat khong ion ¢ trong lugng phan tir thap

Dé 1am chit hoat dong bé mit khong ion ¢ trong lugng phén tir thip, polyalkylen
glycol, san phim cong rugu polyalkylen glycol va san phdm cdng axit carboxylic
polyalkylen glycol tat ca déu co trong luong phéan ti trung binh khéi luong Mw nam
trong khoang tir 200 dén 1200 dugc 14y vi du. Pé lam cac hop chét nay, cac hop chét
duoc 14y vi du 1am chét hoat dong bé mat khong ion co trong lugng phén tir cao dugc
lay vi du. Do d6, c6 céac trudng hop khi hgp chét duge st dung dé 1am chét hoat dong
bé mat khong ion c6 trong lugng phan tir thip 1a phd bién véi hop chét dugc sir dung dé
Jam chét hoat dong bé mit khong ion c6 trong lugng phan tir cao trong céu trac lap di
lip lai. Gi6i han dudi cua trong luong phan tir trung binh khdi luong Mw c6 thé bang

300 hodac 400.

Ham lugng cua chit hoat dong bé mit khong ion c6 trong lugng phan tir thip
(trong truong hop khi hai hodc nhidu chit hoat dong bé mit khong ion ¢ trong luong
phan tir thdp dugc st dung, thi la tbng ham lugng cua ching) nam trong khoang tir 5
dén 75% trong lwong. Gia tri gii han trén cia ham lugng nay cd thé 12 55% trong lugng.
Nhu r3 rang tir két qua ctia vi du so sénh 1 duge mo ta dudi déy, trong truong hop khi
ham luong cua chét hoat dong bé mit khong ion c6 trong lugng phan tir thip nho hon
ham lugng cua chét hoat héa axit sulfonic hitu co, gia tri do viéc bd sung chét hoat dong
bé mat it c6 kha nang dugc biéu hién hon. Do d6, ham luong ctia chét hoat dong bé mat
khong ion co trong luong phén tir thip t6t hon 1a bang hodc 1én hon ham lugng cua chat

hoat hoa axit sulfonic hitu co.

1-4. Chét hoat dong bé mit cation
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Chét trg dung theo phuong 4n nay co thé chira chét hoat dong bé mat cation.
Nghia la, chét tro dung theo phuong &4n nay chua chét hoat dong bé mit cation 1am thanh
phén tuy y. D& 1am chét hoat dong bé mit cation, chét hoat dong bé mat cation loai amin
alkylen oxit (AO) va chét hoat dong bé mit cation loai polyoxyalkylenamin dugc léy vi
du.

Chét hoat dong bé mit loai amin AO hitu co ¢6 cAu trac trong do it nhit mot AO
duogc chon tir etylen oxit (EO), propylen oxit (PO) va butylen oxit (BO) dugc bd sung
vao amin hitu co nhu amin béo (monoamin hoac polyamin béo (diamin béo hodc triamin
béo)) hodc amin thom (monoamin hodc polyamin thom (diamin thom hodc triamin

thom)).

Chét hoat dong bé mit loai polyoxyalkylenamin c¢6 don vi lap lai gém khéi
oxyalkylen nhu khéi oxyetylen hodc khéi oxypropylen trong phan ti va co ciu tric
trong d6 cac nhom amin lién két v6i cac nguyén tir cacbon & cac d4u cudi. Chét hoat
dong bé mat loai polyoxyalkylenamin dugc phan loai thanh loai monoamin, loai diamin

va loai triamin phu thudc vao tong s6 lugng cia cic nhdm amin déu tan cung.

Ham luong ctia chét hoat dong bé mit cation (trong truomg hgp khi hai hodc nhiéu
chét hoat dong bé mit cation dugc st dung, thi 1a téng ham lugng cia chung) 16n hon
0% trong lugng va nhd hon hoac béng 5% trong lugng. Nhu rd rang tu két qua cia vi
du so sanh 1 dugc mo ta dudi day, trong truong hgp khi ham lugng cia chét hoat dong
bé mat cation trd nén 16n hon 5% trong lugng, tinh ndng dugc cho 1a nho viée bd sung
chét hoat dong bé mit khong ion c6 trong luong phan tir thép c6 thé bi 1éch di. Ngoai ra,
khi ham luong cua chét hoat dong bé mit cation trd nén 1én hon 5% trong lugng, tinh
nang dugc cho 1a nho viéce bd sung cht hoat hoa axit sulfonic hitu co ¢6 thé cling bi
1éch di. Déi véi cac 1y do nhu vay, gié tri gi6i han trén (5% trong luong) clia ham luong

ctia chat hoat dong bé& mit cation dugc thiét lap.
1-5. Chét déng hoat hoa

Chét tro dung theo phuong 4n nay c6 thé chira chat dong hoat héa. Nghia 14, chat
tro dung theo phuong an nay chira chét ddng hoat hoa dudi dang thanh phin tiy y. Chat
ddng hoat hoa 1a chét phu gia hd trg 1am giam oxit biang chit hoat héa axit sulfonic hitu
co. Dé lam chét déng hoat hoéa, axit hitu co khac khac véi chit hoat hoa axit sulfonic

hitu co, amin, hogp chét phospho hitu co, hop chét halogen hftu co va amin

8/28



44899 9/28

hydrohalogenua dugc 1y vi du. Hai hodc nhiéu chét trong sb cac chét dong hoat hoa

nay co thé dugc st dung ddng thoi.

Ham luong cua chat ddng hoat hoa (trong trudng hop khi hai hodc nhiéu chét
ddng hoat hoa dugc st dung, thi 1a tong ham lugng cia ching) 16n hon 0% trong luong
va nhd hon hoidc béng 10% trong lwgng. Gia tri gidi han trén cua ham luong c6 thé 1a
6% trong luong hodc 5% trong lugng. Ham luong cua chét ddng hoat héa c6 thé bang
hodac 16n hon ham luong cua chét hoat hoa axit sulfonic hitu co hodc c6 thé dugc dit

dén nho hon ham luong ctia chit hoat hoa axit sulfonic hitu co.
1-5-1. Axit hitu co khac

Pé lam axit hitu co khac, axit glutaric, axit adipic, axit azelaic, axit
eicosandioic, axit xitric, axit glycolic, axit lactic, axit sucxinic, axit salixylic, axit
diglycolic, axit dipicolinic, axit dibutylanilin diglycolic, axit suberic, axit sebaxic, axit
thioglycolic, axit phtalic, axit isophtalic, axit terephtalic, axit dodecandioic, axit
parahydroxyphenylaxetic, axit picolinic, axit phenylsucxinic, axit fumaric, axit maleic,
malonic, axit lauric, axit benzoic, axit tartric, axit tris(2-carboxyetyl) isoxyanurat,
glyxin, axit 1,3-xyclohexandicarboxylic, axit 2,2-bis(hydroxymetyl)propionic, axit
2,2-bis(hydroxymetyl)butanoic, axit 4-tert-butylbenzoic, axit 2,3-dihydroxybenzoic,
axit 2,4-dietylglutaric, axit 2-quinolin carboxylic, axit 3-hydroxybenzoic, axit malic,
axit p-anisic, axit palmitic, axit stearic, axit 12-hydroxystearic, axit oleic, axit linoleic
va axit linolenic duoc léy vi du. Ngoai ra, dé 1am axit hitu co khac, axit dime 1a san
pham phén @ng cta axit oleic va axit linoleic, axit dime hydro héa chira hydro dugc bd
sung vao axit dime nay, axit trime 1a san phdm phan tng ctia axit oleic va axit linoleic
va axit trime hydro hoéa chtra hydro dugc bd sung vao axit trime nay dugc 14y vi du.
Pé 1am axit hitu co khéc, hon nita, axit dime khac v6i san pham phan (g cla axit
oleic va axit linoleic, axit dime hydro héa chira hydro dugc bd sung vao axit dime nay,
axit trime khac v6i san pham phan tng ctia axit oleic va axit linoleic va axit trime
hydro héa chira hydro dugc bd sung vao axit trime nay dugc liy vi du. Hai hodc nhiéu

loai trong s céc axit hitu co khic nay c6 thé dugc sir dung ddng thoi.
1-5-2. Hop chit phospho hitu co

Dé 1am hop chit phospho hitu co, axit metyl phosphat, axit etyl phosphat, axit
isopropyl phosphat, axit monobutyl phosphat, axit butyl phosphat, axit dibutyl phosphat,
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axit butoxyetyl phosphat, axit 2-etylhexyl phosphat, bis(2-etylhexyl) phosphat, axit
monoisodexyl phosphat, axit isodexyl phosphat, axit lauryl phosphat, axit isotridexyl
phosphat, axit stearyl phosphat, axit oleyl phosphat, phosphat m& bo, phosphat dau dira,
axit isostearyl phosphat, axit alkyl phosphat, axit tetracosyl phosphat, axit etylen glycol
phosphat, axit 2-hydroxyetyl metacrylat phosphat, axit dibutyl pyrophosphat phosphat,
mono-2-etylhexyl 2-etylhexylphosphonat va alkyl (alkyl) phosphonat dugc lay vi du.
Hai hodc nhiéu hop chét trong s6 cac hop chit phospho hitu co nay c6 thé dugc st dung
ddng thoi.

1-5-3. Hop chét halogen hitu co

Dé 1am hop chét halogen hitu co, cic hop chét brom hitu co nhu trans-2,3-
dibromo-1,4-butendiol, trialyl isoxyanurat hexabromua, 1-bromo-2-butanol, 1-bromo-
2-propanol, 3-bromo-1-propanol, 3-bromo-1,2-propandiol, 1,4-dibromo-2-butanol,
1,3-dibromo-2-propanol, 2,3-dibromo-1-propanol, 2,3-dibromo-1,4-butandiol, 2,3-
dibromo-2-buten-1,4-diol, trans-2,3-dibromo-2-buten-1,4-diol, cis-2,3-dibromo-2-
buten-1,4-diol, axit tetrabromophtalic, axit bromosucxinic va 2,2,2-tribromoetanol
duoc léy vi du. Dé lam hop chét halogen hitu co, ngoai ra, cac hgp chét clo hitu co nhu
cloalkan, este cua axit béo clo hoa, axit chlorendic va anhydrit chlorendic dugc léy Vi
du. Hon nita, dé lam hop chét halogen hitu co, chét hoat dong bé mit flo, chét hoat
dong bé mit c6 nhom perfloalkyl va hop chét flo hitu co nhu polytetrafloetylen dugc
14y vi du. Hai hodc nhiéu hop chét trong s6 cac hop chit halogen hitu co nay co thé

duoc str dung ddng thoi.
1-5-4. Amin hydrohalogenua

Amin hydrohalogenua 12 hgp chit thu dugc bang cach cho amin va hydro
halogenua phan tmg v6i nhau. Pé lam amin hydrohalogenua, stearylamin hydroclorua,
dietylanilin hydroclorua, dietanolamin hydroclorua, 2-etylhexylamin hydrobromua,
pyridin hydrobromua, isopropylamin hydrobromua, xyclohexylamin hydrobromua,
dietylamin hydrobromua, monoetylamin hydrobromua, 1,3-diphenylguanidin
hydrobromua, dimetylamin hydrobromua, dimetylamin hydroclorua, rosinamin
hydrobromua, 2-etylhexylamin hydroclorua, isopropylamin hydroclorua,
xyclohexylamin hydroclorua, 2-pipecholin hydrobromua, 1,3-diphenylguanidin

hydroclorua, dimetylbenzylamin hydroclorua, hydrazinhydrat hydrobromua,
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dimetylxyclohexylamin hydroclorua, trinonylamin hydrobromua, dietylanilin
hydrobromua, 2-dietylaminoetanol hydrobromua, 2-dietylaminoetanol hydroclorua,
amoni clorua, dialylamin hydroclorua, dialylamin hydrobromua, monoetylamin
hydroclorua, dietylamin hydroclorua, trietylamin hydrobromua, trietylamin
hydroclorua, hydrazin monohydroclorua, hydrazin dihydroclorua, hydrazin
monohydrobromua, hydrazin dihydrobromua, pyridin hydroclorua, anilin
hydrobromua, butylamin hydroclorua, hexylamin hydroclorua, n-octylamin
hydroclorua, dodexylamin hydroclorua, dimetylxyclohexylamin hydrobromua,
etylendiamin dihydrobromua, rosinamin hydrobromua, 2-phenylimidazol
hydrobromua, 4-benzylpyridin hydrobromua, L-glutamin hydroclorua, N-
metylmorpholin hydroclorua, betain hydroclorua, 2-pipecholin hydroiodua,
xyclohexylamin hydroiodua, 1,3-diphenylguanidin hydroflorua, dietylamin
hydroflorua, 2-etylhexylamin hydroflorua, xyclohexylamin hydroflorua, etylamin
hydroflorua, rosinamin hydroflorua, xyclohexylamin tetrafloborat va

dixyclohexylamin tetrafloborat dugc 14y vi du.
1-5-5. Amin

Dé 1am amin, monoetanolamin, diphenylguanidin, ditolylguanidin, etylamin,
trietylamin, xyclohexylamin, etylendiamin, trietylentetramin, imidazol, 2-
metylimidazol, 2-etylimidazol, 1,2-dimetylimidazol, 2-etyl-4-metylimidazol, 2-
phenylimidazol, 2-phenyl-4-metylimidazol, 1-benzyl-2-metylimidazol, 1-benzyl-2-
phenylimidazol, 1-xyanoetyl-2-metylimidazol, 1-xyanoetyl-2-undexylimidazol, 1-
xyanoetyl-2-etyl-4-metylimidazol, 1-xyanoetyl-2-phenylimidazol, 1-xyanoetyl-2-
undexylimidazoli trimelitat, 1-xyanoetyl-2-phenylimidazoli trimelitat, 2,4-diamino-6-
[2’-metylimidazolyl-(1’)]-etyl-s-triazin, 2,4-diamino-6-[2’-undexylimidazolyl-(1’)]-
etyl-s-triazin, 2,4-diamino-6-[2’-etyl-4’-metylimidazolyl-(1")]-etyl-s-triazin, san pham
cong axit 2,4-diamino-6-[2’-metylimidazolyl-(1’)]-etyl-s-triazin isoxyanuric, san pham
cdng axit 2-phenylimidazol isoxyanuric, 2-phenyl-4,5-dihydroxymetylimidazol, 2-
phenyl-4-metyl-5-hydroxymetylimidazol, 2,3-dihydro-1H-pyrolo[1,2-a]benzimidazol,
1-dodexyl-2-metyl-3-benzylimidazoli clorua, 2-metylimidazolin, 2-phenylimidazolin,
2,4-diamino-6-vinyl-s-triazin, san phém cong axit 2,4-diamino-6-vinyl-s-triazin
isoxyanuric, 2,4-diamino-6-metacryloyloxyetyl-s-triazin, san pham céng epoxy-

imidazol, 2-metylbenzimidazol, 2-octylbenzimidazol, 2-pentylbenzimidazol, 2-(1-
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etylpentyl)benzimidazol, 2-nonylbenzimidazol, 2-(4-thiazolyl)benzimidazol,
benzimidazol, 2-(2’-hydroxy-5’-metylphenyl)benzotriazol, 2-(2°-hydroxy-3’-tert-
butyl-5’-metylphenyl)-5-clobenzotriazol, 2-(2’-hydroxy-3°,5’-di-tert-
amylphenyl)benzotriazol, 2-(2’-hydroxy-5’- tert-octylphenyl)benzotriazol, 2,2’-
metylenbis[6-(2H-benzotriazol-2-yl)-4-tert-octylphenol], 6-(2-benzotriazolyl)-4-tert-
octyl-6’-tert-butyl-4’-metyl-2,2’-metylenbisphenol, 1,2,3-benzotriazol, 1-[N,N-bis(2-
etylhexyl)aminometyl]benzotriazol, carboxybenzotriazol, 1-[N,N-bis(2-
etylhexyl)aminometyl]metylbenzotriazol, 2,2°-[[(metyl-1H-benzotriazol-1-
yl)metyl]imino]bisetanol, 1-(1°,2’-dicarboxyetyl)benzotriazol, 1-(2,3-
dicarboxypropyl)benzotriazol, 1-[(2-etylhexylamino)metyl]benzotriazol, 2,6-bis[(1H-
benzotriazol-1-yl)metyl]-4-metylphenol, 5-metylbenzotriazol va 5-phenyltetrazol dugc

lay vi du. Hai hodc nhiéu amin trong s6 cac amin nay c6 thé dugc st dung dong thoi.

Do amin ¢6 tac dong lam giam hoat tinh cua chit hoat héa axit sulfonic hitu co,
trong truong hgp khi amin duoc st dung dé lam chét dong hoat hoa trong chit trg dung,
gia tri cua kha nang thAm udt cta hop kim han néng chay dugc cho la do chat hoat héa
axit sulfonic hitu co c6 thé bi suy giam. Do d6, ham lugng clia amin t6t hon 1a 0% trong

lugng. Nghia la, chét trg dung theo phuong an tét hon 1a khong chira amin.
1-6. Dung moi

Chét tro dung theo phuong 4n nay c6 thé chira dung mdi. Nghia 13, chét trg dung
theo phuong an nay chtra dung moi duéi dang thanh phan tly y. Dé tao ra mot cach hidu
qua céc tac dung khtr cua chit hoat héa axit sulfonic hiru co va chit dong hoat hoa, dung
méi tdt hon 12 khong bay hoi ¢ nhiét do thip hon 70°C. Khi dung moi bay hoi, chat tro
dung tré nén kho, va chét tro dung s& kho thAm udt va lan ra trén phén han. Do d6, diém
s6i ctia dung moi tot hon 1a cao hon hoic bang 120°C. Tuy nhién, dung moi can phai
bay hoi trong qua trinh gia nhiét. Do do, diém s6i cua dung méi tét hon 1a thap hon hozc

bang 270°C.

Pé lam dung méi, nudc, dung moi ruou, dung mdi glycol ete va cac terpineol
duoc léy vi du. Dé lam dung mdi rugu, rugu isopropylic, 1,2-butandiol, isobornyl
xyclohexanol, 2,4-dietyl-1,5-pentandiol, 2,2-dimetyl-1,3-propandiol, 2,5-dimetyl-2,5-
hexandiol, 2,5-dimetyl-3-hexyn-2,5-diol, 2,3-dimetyl-2,3-butandiol, 1,1,1-
tris(hydroxymetyl)etan, 2-etyl-2-hydroxymetyl-1,3-propandiol, 2,2’-oxybis(metylen)

12
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bis(2-etyl-1,3-propandiol), 2,2-bis(hydroxymetyl)-1,3-propandiol, 1,2,6-
trihydroxyhexan, bis[2,2,2-tris(hydroxymetyl)etyl]ete, 1-etynyl-1-xyclohexanol, 1,4-
xyclohexandiol, 1,4-xyclohexandimetanol, erytritol, threitol, guaiacol glyxerol ete,
3,6-dimetyl-4-octyn-3,6-diol va 2,4,7,9-tetrametyl-5-dexyn-4,7-diol duoc léy vi du. Bé
lam dung moi glycol ete, hexyl diglycol, dietylen glycol mono-2-etylhexyl ete, etylen
glycol monophenyl ete, 2-metylpentan-2,4-diol, dietylen glycol monohexyl ete,
dietylen glycol dibutyl ete va trietylen glycol monobutyl ete dugc ldy vi du. Dé lam
dung mdi, mdt dung méi trong s cac dung mdi di dugc md ta & trén b thé dugc sir

dung hodc hai hodc nhiéu dung méi co thé dugc st dung dong thoi.

Ham luong ctia dung moi (trong truong hgp khi hai hoac nhiéu dung mdi duoc
stt dung, thi 12 tong ham luong ctia chiing) 16n hon 0% trong lwgng va nhd hon hodc
bang 60% trong luong. Gidi han trén ctia ham lugng nay c6 thé 1a 30% trong lwong hodc

¢6 thé 12 20% trong lugng.
1-7. Cac chat phu gia khéc

Chét trg dung theo phuong 4n nay cd thé chura, lam cac chit phu gia khéc, chét
chéng oxy hoa, chit khir bot va thude mau. Dé lam chit chdng oxy hoa, chét chéng oxy
hoa phenol bi che chin duoc liy vi du. Dé lam chat khir bot, polyme acrylic, polyme
vinyl ete, polyme butadien va silicon dugc léy vi du. Dé lam chét phu gia khéac, mdt chét
trong sb cac chét phu gia da dugc mo ta & trén co thé duoc st dung hodc hai hodc nhiéu
chét phu gia ¢6 thé dugc sir dung ddng thoi. Ham lugng clia chét phu gia khac (trong
trudng hop khi hai hodc nhiéu chit phu gia khic dugc sir dung, thi 1a tdbng ham luong

cda chuing) 16n hon 0% trong luong va nhd hon hoac bang 5% trong lugng.
2. Kem han

Kem han theo mdt phwong an chira chit trg dung da duge mo ta & trén va kim

loai han trén co s& Sn.

Dé 1am kim loai han trén co s& Sn, Sn tinh khiét va hop kim Sn dugc léy vi du.
Pé 1am hop kim Sn, céc hop kim hai thanh phan va cac hgp kim da thanh phin bao gdbm
cac hop kim c6 ba hoac nhiéu thanh phén duoc léy vi du. DPé 1am céc hop kim hai thanh
phﬁn, hop kim trén co s& Sn-Sb, hgp kim trén co s& Sn-Pb, hop kim trén co s¢ Sn-Cu,
hop kim trén co s& Sn-Ag, hop kim trén co s¢ Sn-Bi va hgp kim trén co s¢ Sn-In dugce

liy vi du. Dé 1am cac hop kim da thanh phan, cac hop kim thu duoc bang cach bd sung
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mot hodc nhiéu kim loai dugc chon tir nhém gém c6 Sb, Bi, In, Cu, Zn, As, Ag, Cd, Fe,

Ni, Co, Au, Ge va P vao hgp kim hai thanh phén da duoc mo ta & trén duoc léy vi du.

Céc kim loai han trén co s& Sn dugc phan loai thanh céc kim loai han nhiét do
thép va cac kim loai han nhiét do cao. Cac kim loai han nhiét do thdp dugc xéc dinh la
kim loai han trén co s& Sn ¢6 diém néng chay (nhiét &6 duong ran hogc nhiét do duong
16ng, didu ma s& ding dudGi day) trong khoang nhiét do thip (cu thé, khoang nhiét do
thdp hon hodc bing 210°C). Cac kim loai han nhiét d9 cao dugc xéc dinh 1a kim loai
han trén co s Sn ¢6 diém néng chay trong khoang nhiét do cao (cu thé, khoang nhiét
dd cao hon 210°C). Céc hgp kim trén co s& Sn-Bi hodc cac hop kim nhiéu thanh phé“m
thu dugc béng cach bd sung Cu, Ag, Sb hodc Ni vao hop kim trén co s¢ Sn-Bi 1a céc vi
du cia cac kim loai han nhiét do thép. Céc hop kim trén co s& Sn-Sb hodc cac hop kim

trén co s& Sn-Ag-Cu la cac vi du cia cac kim loai han nhiét do cao.

O day, lién quan dén cac dién cuc Ni that dugc tao ra trén cic bang mach dién
thong thuong, co van dé sau day. Nghia la, mang oxit trén bé mit cta dién cuc Ni (nghia
1a, mang oxit Ni) kho bi loai bo khi han khi kim loai han ¢6 diém néng chay trong
khoang nhiét d6 thap duoc st dung. Diéu nay la do nhiét d6 gia nhiét trong qua trinh
han thip va trang thai hoat tinh cta chét tro dung khong du.

Lién quan dén diéu nay, chat trg dung dd dugc mo ta & trén chua céc chét hoat
héa axit sulfonic hitu co dudi dang thanh phan co ban. Do d6, nhu rd rang tir céc vi du
dugc md ta dudi day, diéu nay lam cho c6 thé loai bé cac mang oxit Ni ngay cé trong
qué trinh han khi kim loai han nhiét d6 thép dugc sir dung. Nhu dd mo ta & trén, chat trg
dung da dugc mo ta ¢ trén doi hoi dat dugce tinh nang duoc cho la nho chét hoat hoa axit
sulfonic hitu co trong truong hop duge phéi hop vai, dac biét 1a, kim loai han nhiét do
thip. Do d6, kem han theo phuong 4n nay t6t hon 12 hon hop cta kim loai han nhiét do

thip va chét tro dung di duge mo ta & trén.

Céac ham lugng cua kim loai han trén co s& Sn va chét tro dung so v6i khéi luong
ctia toan bo kem han khong bi gidi han. Chéng han, ham lugng cua kim loai han trén co
s& Sn nam trong khoang tir 5 dén 95% khdi lwong, va ham luong clia chét tro dung nim

trong khoang tir 5 dén 95% khdi lugng.

Phuong phép san xuat kem han khong bi gi6i han, va kem han dugc san Xuat

bang cach tron cac nguyén lidu tho déng thoi hodc theo thi tu bang phuong phap bat ky.
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Trong qu4 trinh san xudt kem han, cudi cling tht ca cac thanh phan cia chét trg dung va
bot han can duge tron 13n. Nghia 13, bot han c6 thé duge tron véi tat ca cac thanh phan
clia chét tro dung ma da duogc didu ché trudce, hodc mot sb cac thanh phén ctia chét tro
dung c6 thé dugc tron véi bot han va sau do6 cac thanh phén con lai cua chét tro dung c6
thé duoc tron thém trong do6. Hon nita, tat ca cac thanh phén ctia kem han c¢6 thé duogc
tron mot cach dong thoi.

Vi du thue hién sang ché

Sau déy, chat trg dung va kem han theo phurong 4n s& duge mo té chi tiét dya trén

cac vi du.

Céc ché phém trg dung cua cac vi du 1 dén 29 (vidul dén vi du 29) duoc diéu
ché theo cac ty 1¢ phéi tron duoc thé hién trong cac bang tir 1 dén 4 dudi day. Ngoai ra,
cac ché pham tro dung ctia cac vi du so snh tir 1 dén 5 (vi du so sanh 1 dén vi du so
sanh 5) duoc diéu ché. Cac muc tir (i) dén (iv) sau day dugc danh gia bang cach sur dung
cac ché pham tro dung nay. Cac két qua danh gia ciing duoc thé hién trong cac bang 1
dén 4 duéi day.

(1) Kha nang loai bé mang Ni oxit bing ché phdm trg dung

(i) Kha ning thAm udt hop kim han néng chay béi ché pham trg dung

(iii) Kha ndng rua can trg dung

(iv) Kha nang chuyén ché pham trg dung
3-1. Banh gia kha nang loai bé mang Ni oxit
(1) Phuong phéap xac nhéan

Kha ning loai bé dugc xac nhan bang phwong phap sau day. Trudc tién, viée rira
bang cach str dung séng siéu 4m duoc thyc hién trén tAm déng ma Ni st dung dung moi
hydrocacbon. Sau do, tAm déng ma Ni nay dugc gia nhiét trén tAm nong dugc dat dén
400°C trong mdt phit. Bé mat cia tAm dong da duge gia nhiét chuyén thanh mau vang
nhat do sy oxy hoa Ni. Sau do, mdi ché phém trg dung dugc phu 1én trén tAm déng,
duoc dit trén tAm néng da dugc dat dén 200°C va duoc gia nhiét trong 30 gidy. Sau do,
tAm déng duoc ria béng nudc, va trang thai bé mit duogc quan sat.

(2) Tiéu chuén xac dinh
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O: C6 thé xac nhan anh kim loai ctia Ni.

X: Khong c6 thé xac nhan anh kim loai cia Ni hodc bé mat clia tam dong van co

mau vang nhat.
3-2. Panh gia kha nang thim udt
(1) Phuong phéap x4c nhan

Kha ning thdm uét duoc xac nhan bang phuong phap can bang thAm uét trong
d6 may kiém tra han (SAT-5200) cua Rhesca Corporation dugc s dung. Trudc tién,
mAu thtr nghiém (tdm déng ma Ni rong Smm, dai 30mm va day 0,3mm) dugc gia nhiét
trong bé c6 nhiét do khong dbi dugc dit dén 300°C trong mot giov. Sau d6, mdi ché pham
trg dung dugc dua vao vi tri cach dau trude ctia mau thir nghiém khoang 1mm. Sau do,
nhiét do cai dat cua bé c6 nhiét do khong ddi dugc thay dbi, va mau thir nghiém duoc
ngAm trong bé han. Nhiét do cai dit cia bé co nhiét d6 khong ddi dugc thay ddi khi
thich hop phu thudc vao diém néng chay ctia hop kim han trong bé han. Chang han, cac
nhiét d cai dit bang 190°C trong céc vi du 1 dén 25 va céc vi du so sanh 1 dén 5 va
bang 250°C trong vi du 29. La cic didu kién ngam, do sdu ngadm la 2mm, va thoi gian

ngam la 10 gidy.
Cac thanh phan ctia cac hop kim han 1a nhu duge mo ta dudi day.
Céac vi du 1 dén 25 va céac vi du so sénh 1 dén 5: Sn-40Bi-Cu-Ni
Vi du 26: Sn-1Ag-57Bi
Vidu 27: Sn-58Bi
Vi du 28: Sn-58Bi-0,5Sb-0,015Ni
Vidu 29: Sn-3,0Ag-0,5Cu
(2) Tiéu chuin xac dinh
O: Quan sat thiy c6 diém vé khong.
X: Quan sat thiy khong c6 diém vé khong.
3-3. Dénh gia kha ndng rua

(1) Phuong phap xac nhéan
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Kha nang rira dugc xac nhén bing phuong phap sau day. Trudc tién, mdi ché
pham trg dung dugc in trén dém cia bang thir nghiém. Sau do, bi han duoc gin trong
vung in nay, va qua trinh han chay ngugc dugc thuc hién. Ngay sau khi han chay nguorc,
bang thir nghiém dugc ngdm trong nudce trao ddi ion va dugc rira. Sau do, viée x4c nhan
cin trg dung duogc thuc hién bang cach st dung SEM. Thanh phan cua bi han 13 gidng
nhu ché pham ctia hop kim han duoc st dung trong qua trinh déanh gia kha ning thAm
uot.

Céc diéu kién han chay ngugc dugce chuan bi khi thich hop phu thudc vao thanh
phﬁn cuda bi han. Chéng han, trong cac vidu 1 dén 25 va cac vi du so sanh 1 dén 5, nhiét
do6 dugc tang tir 30°C 1én dén nhiét do dinh (190°C) véi bude 1°C mdi gidy, va, khi dat
nhiét do dinh nay, viéc gia nhiét dugc thuc hién trong 30 gidy. Trong vi du 29, qua trinh
han chay nguoc dugc thuc hién véi nhiét do dinh nhu diéu kién han chay ngugc da dugce
md ta & trén dugc thay ddi dén 250°C. Bang tht nghiém dugce rira bing cach ngdm bang
thir nghiém trong cbc mo dung dy nuéc trao dbi ion trong ba phut c6 st dung may
khudy nong. Nhiét d6 cta nudc trao ddi ion dwoc dit dén 50°C + 10°C, va tée do quay
cia may khudy duogc dat dén 300rpm. Sau do, ving in dugc quan sat.

(2) Tiéu chuén x4c dinh

O: khong c6 céan tro dung.

X: Cé can trg dung.

3-4. Déanh gia kha nang chuyén
(1) Phuong phap x4ac nhan

Kha nang chuyén duoc x4c nhan bing cach chuyén mdi ché pham trg dung dén
bang tht nghiém bang cach st dung thiét bi chuyén dinh ghim. Mttc khéac biét giita trong
luong bang trude khi chuyén ché pham trg dung va trong lugng bang sau khi chuyén
duoc do. S6 lugng cia cic miéng dém trén bang thr nghiém 1a 1200, va dudng kinh cta
dinh ghim trong thiét bi chuyén 12 0,lmm. Khi chuyén ché pham trg dung, viéc nhao
tron duoc thuc hién trong tor nam dén mudi phut, va viéc diéu chinh dugc thuc hién sao
cho do day mang dat 0,1 + 0,0lmm. Muc chénh léch trong luong (trong luong chuyén)

duoc do chin 1an dbi véi mdi ché phém tro dung, va gia tri trung binh dugc tinh.

(2) Tiéu chuin xac dinh
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O: Trong luong chuyén trung binh 16n hon hodc bang 1mg.
X: Trong lugng chuyén trung binh nhé hon 1mg hodc mot cau ndi dugc tao ra.
3-5. Panh gia tong hop

Dénh gia téng hop dugc thuc hién dua trén cac két qua danh gia cua cac muc tu

(i) dén (iv). Tiéu chuan x4c dinh 1a nhu duge mb ta dudi day.
O: Tét ca cac két qua ctia cac muc tir (i) dén (iv) déu1a O.

X: Mot két qua bat ky hodc tat ca cac két qua ciia cac muc tir (i) dén (iv) 1a X.

18



19/28

44899

61

9-G1-011 o1UIXONS JIXY 0o nny
9-66-011 O1[00AISIp NIXY JIXE BOY 180y JpYD
910 [Adoadoururesiq uoryed jeW
6-9€-50959 usjAdoid£jod usjhyehlod 9q Sugp 180y 1BYD
9¢11 :m ueyd Suony Sudiy,
1-$T-9S€0L Od [ourxiosar Sugo weyd ugg
988 :m ueyd Suon| Sudiy,
fowg
O dAred)s non1 3ugd weyd ueg
0001 3 ueyd Suodny Suodi], dey
€-89-77€ST A 109413 ue[f1e4]0d 3 ueyd Suon| Sudn
S0y -m ugyd Suony Suoiy, 09 uol 3uQyy 18w
g S sS S g S S S S €-89-77€ST O 109413 ud[A1e4[0d 9q Sugp 180y 18YD
0061 3 ugyd Suony Suoiy,
[owoe
S 0T 6-00-S006 | O d1jAIEa)s nonI Sugo wegyd ueg
0S+1 :m ueyd Suon| Suoiy, oed
S 0T €-89-TTEST g [094]3 uajf1ak[od m ugyd Suon| Suon
y9¢¢ :m ueyd Suodny Suodi], 00 uo1 SuQyy JBW
01 01 0T 0T 0T 0T 0T £€-89-7T€ST V [094]3 ua]A10A104 9q Sugp 180y 1BYD
e S P-S1-%01 o1uojns uonjol-d Xy o1uOJ[NS
S S S S Sy 0l ! S C-SL-SL oluojnsuelaw JIXy 1Xe oy 180y JeyD
6UPIA |8 OPIA | LOPIA|9NPIA [SHPIA [ TOPIA| CAPIA|[TAPIA | THPIA SVO 9S nd1] uANSN

[ Sueg



20/28

44899

0¢

O O O O O O O O O doy Sugy v13 yued
O O O O O O O O O ugAnyd Jugu ey (A1)
O O O O O O O O O e Sueu ey (1)
O O O O O O O O O 1on weyy Sugu ey (1)
O O O O O O O O O uxo IN Sugw 0q reo| Sugu ey (1)
INEO0 | INEO0 | INEO0 | INEO0 | INEO0 | INEO'0 | INEO'0 | INEO'0 | INEO'0
-nD6°0 | -DS 0 | -NDS 0 | -NDS0 | MOS0 | -NDS0 | -DS0 | MOS0 | OS50
g0y | -1doy | 9oy | -ldov | -'dov | -ldov | -ldov | -tdoy | -'dov
-ug -us -us -ug -ug -ug -ug -us -ug ugy wry doy
001 001 001 001 001 001 001 001 001 Sug],
p6S-C11 DJCH
0€ 0T 0T 0T 0T 0T Sl v 0T T-€0-¥8S jorpueing-g°[ 1o Sun(g
6-66-€C1 Ole[oZE JIXY




21/28

IC

44899

9-G1-011 OIUIXONS JIXY 0o nny
9-66-011 O1[09A]SIp NXY JIXe 'Oy 180y 1Y)
910 [Adoadoururesiq uoned Jew
S 6-9€-50959 usjAdoid4jod uajhiekiog 2q 3uop 180y 184D
9¢11 :m ueyd Suon| Suodl]y,
01 SS 1-62-95¢0L O [ourxosal 3ugo weyd ueg
888 :m ueyd Juony Sudiy,
01 ds Jowg OF orjAreass noni Jugo weyd ueg
0001 0 ueyd Suon| Suoi], dey
01 S €-89-7T€ST d 1094]3 uajA1a£[0d n ugyd Suony Juon
S0t -m ugyd Suony Suoy, 09 uol 3uQuy JBW
SS SL S $T §S | €-89-TTEST D [094]3 uaA19k[0d 9q Sugp 180y 18YD
0061 :m ugyd Juon| Suodiy
jowog
6-00-S006 Od o1jA1ea)s nont SuQo weyd ueg
0S+1 :m ueyd Sudny Suodi], oBd
€-89-7TE€ST € 10943 ud[A1RA0d n ugyd Suon| Suon
y9¢¢ :m ueyd Suon| Fuoiy, 09 uol SuQyy JBW
0T 0T T 0T 0T 0T 0T 0y | €-89-TTEST V [094]3 ud[k304[0d 9q Sugp koY 18YD
$-S1-701 oruoj[ns uonjol-d Xy o1uoj|ns
S S S S S S S S C-SL-SL oluoj[nNsueoW JIXY 1IXe BOY J80Y JBYD
LT AP IA[9T AP IA|ST AP IA|FT AP IA|E€T NP IA|TT AP JA|TI AP IA|OL OPJA| SVO 9S 1] ugAnN

7 Sueq



22/28

44899

(44

O O O O O O O O doy Sugy v13 yueq

O O O O O O O O ugAnyo Sugu ey (A1)

O O O O O O O O e Sueu ey (1)

O O O O O O O O yon weyy ugu ey (1)

O O O O O O O O X0 IN Sugw 0q 1eo] Sugu gy (1)
INEO0 | INEO0 | INEOO | INEO0 | INEO0 | INEO0 | INEO'0 | INEO0
-nDG°0 | -NDS0 | NS0 | MOS0 | -NOS0 | -hDS0 | -NOS0 | MOS0
g0y | -idoy | -1doy | -ldov | -ldov | -ldoy | -ldov | -dov

-ug -ug -ug -ug -ug -ug -usg -ug uey wny doyg

001 001 001 001 001 001 001 001 3ug,

0T 0€ r-65-C11 DJCH

0€ 0T 0T 0T 0T 0 T-€0-78S jorpueing-g°[ 1ow sun(
6-66-€C1 ore[oze JIXY




23/28

44899

14

910 [Adoidoururesiq uoned
s¢ 6-9€-50959 us[AdordAjod uajk104iod 12w 9q Sudp 180y 18YD
9¢11 1 ugyd Suon| Sudly,
1-ST-9S€0L 04 [ourxiosar Sugo weyd ues
289 :m ueyd Suon] Juoay,
[owg
04 211418935 noONI 3UYd Emsa ueg
0001 : ueyd Suony Suodiy
€-89-7T€ST 109413 uark1e410d
deyy m ugyd Suony
S0t :m ueyd Sudny Fuodiy, Sudxn 9o uor SuQyy
SS 89 S S¢S 99 SS 99 S €-89-77€ST D 1094]3 ue[A1eA[od 1pw 9q Sugp 180y 1BYD
0061 :m ueyd Suon] Sudiy,
[owoz
6-00-S006 04 o1jArea)s noni Sugo weyd ues
0S+1 :m ueyd Suony Sudi]
€-89-TTEST € [094]3 ud[A1eAjod
oeo nj ugyd Suon|
y9¢¢ :m ueyd Suony Suodi], 3uon 09 uor FuQyy
0T 0T 0T 0T 0T 0T 0T 0T €-89-TTEST V [094]3 usjhekjod 2w 9q Suop 180y 1BYD
-S1-¥01 otuogns uenjo)-d Xy
o1uOJ[NS
S S S S S Y 01 T-SL-SL Sruoj[nsuejoul Xy 1xe BOY 180y 184D
gyues | pyues | ¢yues | zyues | [ yues
[ZNPIA|OZOPIA |61 NP IA| 81 NP IA | OSHPIA | OSTPIA | OSTIPIA | OSOP IA | OS AP JA SVD 9S 01 ugAnSN

¢ Sueg



24/28

44899

vC

doy Sugy v13 yued

ugAnyd Sugu ey (A1)

eni Sugu gy (1)

1on wiey) Sugu gy (11)

OO 0|0 |0

OlO]O |00

O]O0 |0 |0 |0

O|lO 10|00

O

O

O

31x0 IN Sugwr 0q reof Sugu ey (1)

INEO‘0
-1D5°0
-1dot-us

INEO0
-n95‘0
-1d0v-us

INEO0
-nDS0
-1d0v-usS

INEO0
-n9¢°0
-1doy-us

INEO0
DG
-1doy-us

INEO‘0
-nDG0
-1doy-us

INEO00
-6
-1doy-us

INEO0
-nDS0
-1doy-us

INEO0
-n)6°0
-1d0v-us

uey wny doy

001

001

001

001

001

001

001

001

001

Sugy,

M
¥

-65-CI1

DA°H

01

Sl

Sl

Sl

ov

SL

$¢

0T

0¢

C-€0-18S

[orpueing-z°|

ow sung

6-66-£C1

ore[oZE JIXY

9-S1-011

SIUIXONS JIXY

9-66-011

O1[09A]3Ip NXY

02
oy 11X Loy 180y 18YD




25/28

44899

S¢

[4 S 9-66-011 OI[02A]ZIp NIXY
010 [Adoidourwesiq uoned jpuw
z 6-9€-50959 usjAdoxd£jod usjk1ehjod 9q Sugp 180y 184D
9¢11 :m ueyd uon| Suodi],
0l 1-GC-95¢0L 04 [ourxiosal ugo wreyd ueg
888 :m ueyd uony Sudiy,
[ows Od
01 o11A180)s NONI 3UYO Em:m ueg
0001 :m ueyd Suodn| Suodi], deyy m
01 €-89-TTEST 10943 usjh1e4od ugyd Suonj Suon
cot :m ugyd Suony uodiy, 090 uol Fuoyy jBw
sS sS S¢S SS ST 39 SS sS €-89-7T€ST D [094]3 us[A19410d 2q 3udp 180Y 1BYD
0061 :m ueyd Suony Suodiy,
[owoz Od
S 6-00-5006 orjAreals noni u¢o weyd ueg
0St1 :m ueyd Suodny Sudi] 0ed 1}
S €-89-77€ST € [094]3 u9[A10A10d ugyd Sudny Fuon
y9¢¢ :m ueyd Suodny Suodi], 09 uol 3uQyy 18w
0T 0T 0T 0T L 0T 0T 0T €-89-TTEST V [094]3 usjA1eh[od 2q 3uop 180y 184D
S 4 S S S y-S1-v01 owogns uenjol-d yxy oruojns
S S S S C-SL-SL OluojnSue}oUW JIXY 1IXE BOY 180U JBYD
6¢C 8¢ LT 9¢ 94 14 €C (44
ApIA | BPIA | OPIA | OPIA | OPIA | APJA | APIA | OPIA SVO 9S Q1| UANZN

¥ Sueq



26/28

44899

9¢

O O O O O O O O doy 3ugy eI yueq
O O O O O O O O ugAnyo Jugu gy (A1)
O O O O O O O O et Sueu ey (1)
O O O O O O O O 1on wey) Sueu ey (11)
O O O O O O O O 1xo IN Sugw 9q 1eof Sugu ey (1)
INST0°0 INEO0 | INEO'0 | INEO0 | INEO0
n)so | -4Ss0 19,6 | -nDS0 | -nOS0 | -nDS0 | NS0
Bve | -1g8s | dss | -8v1 | -idov | -'dov | -'Ov | A0V
-ug -ug -us -ug -Uus -ug -us -ug uey wry doH
001 001 001 001 001 001 001 001 Sug],
S 7-6S-T11 DA°H
ST 0T 0T 0T 01 S1 S1 ST T-€0-78S jorpueing-g°| 1ow Sun(g
[4 S 6-66-¢C1 Ole[oZe JIXY 00 Ny
S [4 S 9-S1-011 JIUIXONS XY 1IXE BOY J8OY JBYD




44899 27/28

Nhu r3 rang tir cac bang tir 1 dén 4, cac ché pham trg dung cia cac vi du 1 dén
29 thé hién két qua vugt troi trong tat ca cac két qua ciia cac muc tir (i) dén (iv). Cac chi
tiét cua ly do nay khong rd rang, nhung céc tac gia sang ché suy luan nhu dugc mo ta
dudi day. Nghia 13, do cadc ham lugng cua chét hoat hoa axit sulfonic hitu co 1a phu hop,
(i) kha ning loai bé mang Ni oxit dugc bao dam, va do d6 (ii) kha nang thAm udt cling
dugc bao dam. Ngoai ra, do cac ham luong cua chét hoat hoa axit sulfonic hitu co va
chét hoat dong bé mit khong ion c6 trong lugng phan tur thép 1a phu hgp, su hinh thanh
ctia mudi Sn duge ngan chan, va do do (iii) kha nang rira dugc bado ddm. Ngoai ra, do
cac ham luong cua chéit hoat dong bé mit khong ion 6 trong lugng phén tir thAp va chat
hoat dong bé mat khong ion c6 trong lwong phan tit cao 1a phu hop, tinh xuc bién thich
hop duogc truyén cho cac ché phim tro dung, va do d6 (iv) kha ning chuyén dugc bao

dam.

Mat khac, cac ché phém trg dung cua céc vi du so sanh 2 va 3 thé hién céac két
quéa kém vé (i) kha ning loai bé mang Ni oxit va (iv) kha ning tham uét. Vi 1y do nay,
cac tac gia sang ché suy luan ring chét hoat hoa axit sulfonic hitu co khong dugc chira

trong cac vi du so sanh nay.

Ngoai ra, cac ché phim trg dung ciia cac vi du so sanh 1 va 4 thé hién cac két qua
kém vé (iii) kha nang rira va (iv) kha ning chuyén. Vé ly do nay, cac tic gia sdng ché
suy luén nhu dugc md ta dudi day. Trong vi du so sanh 1, ham luong cua chét hoat dong
bé mat khong ion c6 trong lugng phan tir thip nho hon ham lugng cla chét hoat héa axit
sulfonic hitu co. Do d6, tinh nang dugc cho la nho viéc bd sung chét hoat dong bé mat
khong ion ¢6 trong lwong phén tir thip khong dugc tao ra. Trong vi du so sanh 4, chét
hoat dong bé mit khong ion c6 trong lugng phan tir thip khong dugc bd sung. Do do,
viéc ngan chin su hinh thanh cia mubi Sn va viéc truyén tinh xtc bién 1a khong di.
Ngoai ra, trong vi du so sanh 1, thuc té 1a ham lugng cua chét hoat dong bé mit cation
qua 16n da co6 su anh hudong dang ké.

Ngoai ra, ché pham trg dung cta vi du so sanh 5 thé hién cac két qua kém vé (iv)
kha ning chuyén. Vi Iy do nay, cic tac gia sang ché suy luan ring, trong vi du so sanh
5, chét hoat dong bé mat khong ion c6 trong lugng phan tr cao khong dugce bd sung, va

do d6 viéc truyén tinh xuc bién 1a khong du.
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YEU CAU BAO HOQ
1. Chét tro dung, trong d6 chét trg dung nay chira:

chét hoat hoa axit sulfonic hitu co v6i lugng ndm trong khoang tir 1 dén 10%

trong luong;

chét hoat dong bé mat khong ion c6 trong lugng phén tit cao 1a chét hoat dong bé
mat khong ion ¢6 trong luong phén tir trung binh khéi lwgng 16n hon 1200 véi lugng

nam trong khoang tir 10 dén 40% trong luong; va

chat hoat dong bé mat khong ion cé trong lugng phan ti thp 1a chat hoat dong
bé mat khong ion ¢6 trong lwong phan tir trung binh khéi lwong nhé hon hodc bang 1200

v6i lwong ndm trong khoang tir 5 dén 75% trong luong,

trong d6 ham luong cuia chit hoat ddng bé mit khong ion ¢6 trong lugng phan tir

thép la béng hodc 16n hon ham lugng cua chit hoat hoa axit sulfonic hitu co, va

trong d6 chét trg dung khong chira chat hoat dong bé mit cation hodc chtra chat
hoat dong bé mit cation véi luong 16n hon 0% trong luong va nhd hon hoac béng 5%

trong luong.

2. Chét tro dung theo diém 1, con chira chit déng hoat hoa véi lugng 16n hon 0% trong

lwong va nhé hon hodc bang 10% trong lugng,

trong d6 chit ddng hoat héa chira it nhat mot chét trong s axit hitu co, amin, hop

chit phospho hitu co, hgp chét halogen hitu co va amin hydrohalogenua.
3. Chét trg dung theo diém 2,
trong d6 chit trg dung nay khong chira amin dudi dang chét ddng hoat hoa.

4. Chét trg dung theo diém bét ky trong sb cac diém tir 1 dén 3, con chira dung moi véi

luong 16n hon 0% trong lugng va nho hon hodc bang 60% trong luong.
5. Kem han, trong d6 kem han nay chura:
chét tro dung theo diém bat ky trong sb cac diém tir 1 dén 4; va
kim loai han trén co s& Sn.
6. Kem han theo diém 5,

trong d6 kim loai han trén co sé Sn ¢6 diém nong chay thap hon hodc bing 210°C.
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