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(57) Sang ché dé cap dén chat tro dung chira 0,1 dén 20% trong lugng axit 2-
hydroxyisobutyric dé lam chat hoat hda, 10 dén 60% trong luong chat hoat dong
bé mit cation va 5 dén 60% trong lwong chat hoat dong bé mit khéng ion. Sang

ché ciing dé cap dén kem han chtra chét tro dung nay va bot kim loai.
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Linh vue ky thuit dwoe dé cap
[0001]

Sang ché dé cap t6i chét tro dung duogc sir dung dé han va kem han sir dung chét

tr¢g dung nay.
Tinh trang ky thuit ciia sang ché
[0002]

Thong thuong, chét trg dung duoc st dung trong qua trinh han. Chat trg dung nay
loai bo theo cach héa hoc cac oxit kim loai ¢6 mit trén bé mit cta hop kim han va cac
oxit kim loai ¢6 mat trén bé mat kim loai cua dbi tuong han. Diéu nay lam cho cac
nguyén td kim loai ¢6 thé di chuyén trong ving ranh gidi gitta hop kim han va ddi tuong

han va lam cho chiing lién két chic véi nhau.
[0003]

Chét trg dung dugc phéan loai thanh chét tr¢ dung nhuya, chét trg dung tan trong
nude va chat tro dung vo co. Chét trg dung nhuya la chét tro dung thu duoc béng cach
b6 sung chit hoat héa vao nhua nhu nhya thong hodc nhya tong hop. Chét tro dung tan
trong nudc 1a chat trg dung thu dugc bang cach hoa tan chét hoat héa axit hitu co trong
dung mdi nhu nuéc hodc dung méi hitu co. Ngoai chit hoat héa axit hitu co, polyetylen
glycol, chit bazo tan trong nuéc hogc tuong tu dugc bd sung vao chét trg dung tan trong
nuée trong mot sd trudng hop. Chét trg dung vo co la chét tro dung ma chét v6 co nhu

axit clohydric hodc k&m clorua dugc sir dung.
[0004]

Kem han la vat li¢u composit thu dugc béng cach tron bot hop kim han va chét
tro dung. Qua trinh han st dung kem han dugc thuc hién, vi du, nhu dugc mo ta dudi
day. Trudc hét, kem han duogc in trong phén han nhu dién cuc trén nén. Sau do, linh kién
duoc lap trén phan han nay. Ngoai ra, nén duoc gia nhiét trong 10 gia nhiét duoc goi la
16 han chay. Qua trinh nay lam cho linh kién dugc ndi v6i phan han. Sau day, phan han

ma linh kién da dugc noi vao s& con dugc goi la "phan noi bang moi han".
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[0005]

PTL 1 boc 1§ chét trg dung tan trong nude chira anhydrit axit ¢6 sé nguyén tir
cacbon béng hodc nhé hon 20, chét hoat dong bé mat va nhua nén. Trong chét tro dung
thong thuong nay, anhydrit axit hép thu nudc va béng cach dé hoat dong nhu chét hoat
hoa. Chit hoat dong bé mit duge bd sung dé 1am cho phan tir phan cuc cé trong luong
phan tr thap nhu nude twong hop véi cac thanh phin cua chét trg dung. D& lam chét
hoat dong bé mat, chit hoat dong bé mit anion, chét hoat dong bé mit cation, chét hoat
dong bé mit ludng tinh va chét hoat dong bé mat khong ion dugc lam vi du. PTL 1 con
bdc 10 vi du trong do chét tro dung chtra cac thanh ph?m can thiét duoc mo ta & trén ngan

chan su tao thanh cac 15 rdng trong phan han.
Danh muc tai liéu vién dan

Tai liéu sang ché

[0006]

[PTL 1]JP 2016-179496 A

Bin chit k§ thuit ciia sang ché

Vén dé ky thuat

[0007]

Bt ngd 1a, muc dich cia viéc bd sung chit hoat dong bé& mit vao chét trg dung
thuong 1a dé cai thién kha ning thdm wdt ciia hop kim han trong khi han. Tuy nhién,
chinh chét hoat dong bé mit nay ciing 1a chét gay ra 18 réng. Do d6, trong qua trinh han
ma trong do chét trg dung chira chét hoat dong bé mit 1am thanh phe‘in can thiét dugc st
dung, viéc phat trién k¥ thuat dé ngan chin sy tao thanh cac 16 réng trong phan ndi bang
mdi han ciing 1 quan trong theo quan diém nghién ctru chét thay thé cua chét tro dung

theo PTL 1.
[0008]

Mot muc dich cia sang ché 1a ngin chin su tao thanh céc 16 rong trong phan nbi

béng mdi han trong qué trinh han ma trong dé chét tro dung chtra chét hoat dong bé mat
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lam thanh phén can thiét dugc st dung. Mot muc dich khéc ctia sang ché 1a dé xuét kem

han st dung chét tro dung nay.
Giai phap cho van dé
[0009]

Theo két qua ciia viéc bd sung axit 2-hydroxyisobutyric (sau day, con dugc goi
la "HBA") vio chét tro dung chira cac chit hoat dong cation va khong ion, céc tac gia
sang ché da phat hién kha nang 12 su tao thanh cac 18 rdng c6 thé dugc ngin chin so véi
chit tro dung ma khong bd sung HBA. Do d6, cac tac gia sang ché da thuc hién cac
nghién ctru thém, cho nén di phat hién duge rang, khi mdi ham luong cia cac thanh
phdn nay nam trong khoang thich hop, su tao thanh cac 15 rdng c6 thé duoc ngin chin

du va da hoan thanh sang ché.
[0010]
Sang ché thir nhat 1a chét trg dung c6 cac dic trung sau day.
Chét trg dung chira
0,1 dén 20% trong lugng axit 2-hydroxyisobutyric dé lam chat hoat héa,
10 dén 60% trong luong chét hoat dong bé mit cation va
5 dén 60% trong luong chét hoat dong bé mat khong ion.
[0011]
Sang ché thtr hai con c6 dic trung sau ddy trong sang ché thtr nht.
Ham lugng clia axit 2-hydroxyisobutyric 1a 1 d&én 10% trong luong.
[0012]
Sang ché thr ba con ¢6 dic trung sau day trong sang ché thtr nhit hodc thit hai.

Chét hoat dong bé mit cation 12 san phém cOng alkylen oxit cia monoamin béo

hodc diamin béo.
[0013]

Sang ché tha tu con ¢6 dic trung sau day trong cac sang ché thtr nhat dén tha ba.
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Chét hoat dong bé mit khong ion 1a it nhit mot trong sé san pham cong alkylen

oxit cua rugu don chirc béo hodc ruou da chirc thom hoac este cua sorbitan va axit béo.
[0014]

Sang ché thr nam con ¢6 dic trung sau day trong cac sang ché thir nhat dén thu

tu.
Chét tro dung con chira chit ddng hoat hoa.

Chét ddng hoat héa 1a it nhit mot trong s axit hitu co khac véi axit 2-
hydroxyisobutyric, amin, hgp chat phospho hitu co, hop chét luu huynh hitu co, hop

chat halogen hitu co va amin hydrohalogenua.
[0015]
Sang ché thir sau con ¢6 dic trung sau ddy trong sang ché thtr nam.

Ham lugng cia axit hitu co khac 1a 16n hon 0% trong luong va béng hodc nho

hon 10% trong luong.
[0016]
Sang ché thir bay con c6 dic trung sau ddy trong sdng ché thtr nim hodc thir sau.

Ham lugng ctia amin la 16n hon 0% trong lugng va bang hoic nhé hon 5% trong

luong.
[0017]

Sang ché thir tam con co6 dic trung sau ddy trong bat ky mot trong sd cac sang
ché thir nam dén tht bay.

Ham luong ctia hop chit phospho hitu co 14 16n hon 0% trong lugng va bing hoic
nhd hon 3% trong luong.
[0018]

Sang ché thir chin con ¢6 dic trung sau ddy trong bat ky mot trong sd cac sang

ché thr ndm dén thtr tam.

Ham luong cta hop chét Iuu huynh hitu co 14 16n hon 0% trong lugng va biang

hodc nho hon 3% trong lugng.
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[0019]

Sang ché thir muoi con co dic trung sau day trong bét ky mot trong s6 cac sang

ché thr nam dén thu chin.

Ham luong ctia hop chét halogen hitu co 14 1én hon 0% trong lugng va bang hodc

nho hon 5% trong luong.
[0020]

Sang ché thr mudi mot con co dic trung sau day trong bat ky mot trong sd cac

séang ché tht ndm dén tht muoi.

Ham lugng ctia amin hydrohalogenua la 16n hon 0% trong luong va bang hoic

nho hon 2% trong lugng.
[0021]

Sang ché thtr muoi hai con c6 dic trung sau day trong bat ky mot trong sd céc

sang ché thu nhat dén thr muo1 mot.

Chét trg dung con chira ché pham nhua véi lugng 16n hon 0% trong lugng va

béng hodc nhd hon 5% trong luong.
[0022]

Sang ché thr mudi ba con c6 dic trung sau day trong bt ky mot trong sb céac

sang ché thu nhét dén thtr mudi hai.

Chét trg dung con chira dung méi v6i luong 16n hon 0% trong lugng va bang hoic

nho hon 76% trong lugng.
[0023]
Sang ché thtr mudi bon 14 kem han c¢6 dic trung sau day.

Kem han chta chét tro dung theo bat ky mot trong sd cac sang ché thu nhat dén

thir muoi ba va bt kim loai.
M0 ta chi tiét sang ché

[0024]
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Mot phuong an ctia sang ché s& dugc mo ta chi tiét dudi ddy. Theo sang ché, "%
trong luong" c6 nghia 1 "% khéi luong". Ngoai ra, % trong luong ctia thanh phan tao
thanh chét tro dung la tinh theo khoi lugng cua toan bd chét tro dung. Ngoai ra, trong
truong hop trong d6 khoang bang s6 duoc dién dat bang cach sir dung tir "dén", khoang

nay dugc cho 1a bao gdm céc gié tri bang sé & ca hai dau.
[0025]
1. Chét trg dung
Chat trg dung theo phuong an nay chira HBA 1am chét hoat hoa va céc chat hoat

dong cation va khong ion lam cac thanh phéan cin thiét. Sau ddy, cac thanh phén nay va

ham luong ctia mdi thanh phan (ty 1& ham lugng) s& duge mé ta chi tiét.
[0026]

1-1. HBA

HBA la axit hitu co ¢6 cdu truc trong d6 nhém carboxy duoc lién két v6i nguyén
tir cacbon ¢6 nhém metyl va nhém hydroxy. Ham luong ciia HBA 12 0,1 dén 20% trong
luong. Khi ham Iugng ciia HBA 1a nhé hon 0,1% trong lugng, tac dung khir oxit cua
HBA tré nén yéu, va kha ning thim w6t ciia hop kim han trong khi han giam di. Khi
ham luong ciia HBA 1a 16n hon 20% trong lugng, HBA 1am cho bé& mat kim loai cta déi
tugng han dé bi an mon. Ham lugng ctia HBA tdt hon 1a 1 dén 10% trong lugng va tdt
hon nira 1a 1 dén 5% trong luong. Khi ham luong cia HBA nam trong khoang nay, c6

thé loai bo cac oxit trong khi ngédn chan sy an mon bé mit kim loai boi HBA.
[0027]

1-2. Cac chét hoat déng cation va khong ion

1-2-1. Chét hoat dong bé mit cation

Pé lam chat hoat dong bé mat cation, chét hoat dong bé mit cation dang alkylen
oxit (AO) ctia amin hitu co va chét hoat dong bé mit cation dang polyoxyalkylenamin

duoc lam vi du.

[0028]
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Chét hoat dong bé mat dang AO ctia amin hitu co ¢ cAu truc trong dé it nhét mot
AO duoc chon tir etylen oxit (EO), propylen oxit (PO) va butylen oxit (BO) duoc bd
sung vao amin htu co nhu amin béo (monoamin hodc polyamin béo (diamin béo hodc
triamin béo)) hodc amin thom (monoamin hodc polyamin thom (diamin thom hodc
triamin thom)). D& 1am chit hoat dong bé mat dang AO ctia amin hitu co, san phim
cdng AO cia monoamin béo hodc diamin béo tdt hon 1a dugc st dung, va san phém
cong EO ctia monoamin béo va san phdm cdng PO ctia diamin béo tdt hon nira 1a dugc

su dung.
[0029]

Chét hoat dong bé mit dang polyoxyalkylenamin c6 don vi lap lai 1a khéi
oxyalkylen nhu khéi oxyetylen hodc khéi oxypropylen trong phan tir va c6 cdu truc
trong d6 cac nhém amino lién két véi cdc nguyén tir cacbon & dau tan cung. Chét hoat
dong bé mat dang polyoxyalkylenamin dugc phan loai thanh loai monoamin, loai diamin
va loai triamin phu thudc vao téng $6 nhom amino cudi mach. Dé lam chit hoat dong
bé mit dang polyoxyalkylenamin, t6t hon 12 chit hoat dong bé mit dang polyoxydiamin
duoc st dung, va tdt hon nita 1a chit hoat dong bé mit dang polyoxyalkylendiamin cé
don vi lap lai 1a khéi oxyetylen va khdi oxypropylen trong phan tir va ¢6 cdc nhém

amino lién két v6i cac nguyén tir cacbon & ca hai dau tin ciing duoc st dung.
[0030]

Ham lugng ctia chit hoat dong bé mit cation (trong trudng hop trong d6 hai hoic
nhiéu chét hoat dong bé mat cation dugc sir dung, tong ham luong cua ching) 1a 10 dén
60% trong lugng. Khi ham lugng cua chét hoat dong bé mat cation 1 nho hon 10%
trong luong, kha nang thAm w6t ctia hop kim han trong khi han giam di. Khi ham luong
ctia chat hoat dong bé mat cation 13 16n hon 60% trong luong, cac 18 rdng c6 kha ning
duoc tao ra. Theo quan diém dat duoc ca tac dung cai thién kha ning thim udt va ngan
chin su tao ra céac 16 réng, ham lugng cia chét hoat dong bé mit cation tt hon 1a 20

dén 46% trong luong va tdt hon nita 1a 30 dén 46% trong luong.
[0031]

1-2-2. Chét hoat dong bé mat khong ion
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Pé 1am chat hoat dong bé mat khong ion, chét hoat dong bé mat khong ion dang
ete clia ruou va chét hoat dong bé mit khong ion dang este cua axit carboxylic dugc lam

vi du.
[0032]

Chét hoat dong bé mit dang ete clla ruou ¢ ciu tric trong dé it nhét mot AO
dugc chon tr etylen oxit (EO), propylen oxit (PO) va butylen oxit (BO) dugc bd sung
vao ruou béo (bao gém rugu don chire va rugu da chire) hodc rugu thom (bao gém ruou
don chtrc va ruou da chuc). Pé lam rugu don chic béo, cac ruou thép nhu metanol,
etanol va butanol va céac rugu cao nhu ruou xetylic, rugu stearylic, rugu behenylic va
ruou oleylic dugce 1am vi du. Pé lam ruou don chtrc thom, phenol va rugu benzylic dugce

lam vi du. Pé 1am rugu da chic thom, resorxinol duoc lam vi du.
[0033]

Dé lam chét hoat dong bé mat dang ete cua ruqu, san phém cong AO cuia rugu
don chirc béo hodc rugu da chirc thom tt hon 1a duoc st dung, va polyetylen glycol
(PEG), polypropylen glycol (PPG), copolyme ctia PEG va PPG va san pham cong EO

clia resorxinol tdt hon nita 1a dugc st dung.
[0034]

Chét hoat dong bé mat dang este cla axit carboxylic 1a este cua axit carboxylic
béo (bao gom axit monocarboxylic va axit polyhydric carboxylic) hodc axit carboxylic
thom (bao gém axit monocarboxylic va axit polyhydric carboxylic) va rugu béo (bao
gém rugu don chtre va rugu da chuc) hodc ruou thom (bao gém ruou don chirc va ruou
da chuc). Dé lam chat hoat dong bé mat dang este cia axit carboxylic, este cua sorbitan
axit béo (este cua axit carboxylic béo va sorbitan) t6t hon 1a duogc st dung, va sorbitan

monolaurat va sorbitan monostearat tot hon nita 1a dugc sir dung.
[0035]

Ham lugng cta chét hoat dong bé mat khong ion (trong truong hgp trong do hai
hodc nhiéu chét hoat dong bé mat khong ion duoc st dung, tong ham luong cia ching)
14 5 dén 60% trong lugng. Khi ham lugng cta chét hoat dong bé mit khong ion 1a nhé

hon 5% trong luong, kha ning thAm uét cla hop kim han trong khi han giam di. Khi
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ham lugng cua chit hoat dong bé mit khong ion 1a 16n hon 60% trong lugng, chét trg
dung tré nén kho bay hoi trong khi han. Theo quan diém nay, giéi han trén cta ham
luong cua chit hoat dong bé mat khong ion tét hon 1a cang thip cang tt. Cu thé, gidi

han trén t6t hon 13 50% trong lugng va tét hon nita 1a 45% trong lugng.
[0036]
1-3. Chét ddng hoat hoa

Chét tro dung theo phwong 4n nay c6 thé chira chat dong hoat hoa. Tuc 13, chét
tro dung theo phwong 4n nay chira chit ddng hoat hoa lam thanh phén tuy y. Chit dong
hoat hoa 1 chét phu gia ma hd trg qué trinh khir cac oxit boi HBA. Pé lam chit dong
hoat hoéa, axit hitu co khac voi HBA, amin, hop chét phospho hitu co, hop chit luu
huynh hitu co, hop chét halogen hitu co va amin hydrohalogenua dugc lam vi du. Hai

hodc nhiéu loai trong sb cac chit dong hoat hoa nay c6 thé duge st dung dong thoi.
[0037]

1-3-1. 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,
axit malonic, axit lauric, axit benzoic, axit tartric, 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-dihydroxy benzoic,
axit 2,4-dietylglutaric, axit 2-quinolincarboxylic, axit 3-hydroxybenzoic, axit malic,
axit p-anisic, axit palmitic, axit stearic, axit 12-hydroxystearic, axit oleic, axit linoleic
va axit linolenic dugc lam vi du. Ngoai ra, dé lam axit hitu co khéc, axit dime ma la
san phim phan tng cua axit oleic va axit linoleic, axit dime hydro hoéa chira hydro
duoc bd sung vao axit dime nay, axit trime ma 1 san pham phan tng cta axit oleic va
axit linoleic va axit trime hydro hoa chira hydro dugc bd sung vao axit trime nay dugc
lam vi du. Ngoai ra, dé 1am axit hitu co khac, axit dime khac véi san phidm phan ung

cla axit oleic va axit linoleic, axit dime hydro hda chira hydro dugc bd sung vao axit
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dime nay, axit trime khac v6i sdn pham phan Gng cta axit oleic va axit linoleic va axit
trime hydro hoéa chtra hydro dugc bd sung vao axit trime nay duoc lam vi du. Hai hoic

nhiéu loai trong s6 cac axit hitu co khac nay co thé dugc st dung dong thoi.

Ham luong cia axit hitu co khéc (trong truong hgp trong d6 hai hodc nhiéu axit
hitu co khéac dugc str dung, téng ham lugng cua chung) 1a 0 dén 10% trong luong. Gidi
han trén dugc vu tién cua ham lugng cua axit hitu co khac dugc thay ddi néu thich hop
phu thudc vao viéc stt dung hodc muc dich cua chét tro dung. Vi du, trong trudng hop
trong do6 tac dung kha cta chét tro dung dugc nhin manh, gi61 han trén nay la 2,0%
trong luong. Khi su thay ddi ctia chét tro dung theo thoi gian can dugce ngan chan, gidi
han trén nay 1 0,5% trong lugng. Ham luong clia axit hitu co khac nay tot hon 14 bing
hodc nh6 hon ham lugng cua HBA. Tuc la, ty 1€ phﬁn tram ham lugng cua axit hitu co
khéc so v6i tit ca cac axit hitu co bao gdm HBA va axit hitu co khac tét hon 1a bang
hozc nho hon 50%. Khi ty 1& phin tram ham lugng cia axit hitu co khac 1a bang hoic
nhé hon 50%, c6 thé ngan chin su an mon bé mit kim loai béi axit hitu co khac trong
khi ho tro qua trinh khtr cac oxit béi HBA. Ty 1€ phén tram ham lugng cta axit hitu co

khac t6t hon 14 bang hodc nhé hon 40%.
[0038]
1-3-2. Amin

Pé lam 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 phdm
cOng axit isoxyanuric cua 2,4-diamino-6-[2'-metylimidazolyl-(1')]-etyl-s-triazin, san
pham cong axit isoxyanuric cua 2-phenylimidazol, 2-phenyl-4,5-

dihydroxymetylimidazol, 2-phenyl-4-metyl-5-hydroxymetylimidazol, 2,3-dihydro-1H-

10
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pyrolo[1,2-a]benzimidazol, 1-dodexyl-2-metyl-3-benzylimidazoli clorua, 2-
metylimidazolin, 2-phenylimidazolin, 2,4-diamino-6-vinyl-s-triazin, san phim cong
axit isoxyanuric cua 2,4-diamino-6-vinyl-s-triazin, 2,4-diamino-6-metacryloyloxyetyl-
s-triazin, san pham cong epoxy-imidazol, 2-metylbenzimidazol, 2-octylbenzimidazol,
2-pentylbenzimidazol, 2-(1-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'-metylen-bisphenol, 1,2,3-benzotriazol, 1-[N,N-bis(2-
etylhexyl)aminometyl]benzotriazol, carboxybenzo-triazol, 1-[N,N-bis(2-
etylhexyl)aminometyl]metylbenzotriazol, 2,2'-[[(metyl-1H-benzotriazol-1-
yDmetyl]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 duoc

lam vi du. Hai ho#c nhiéu loai trong s6 cac amin nay cé thé duoc st dung df‘mg thoi.
[0039]

Ham lugng cta amin (trong truong hgp trong d6 hai hoic nhiéu amin duoc su
dung, tong ham luong cuia ching) 1a 0 dén 5% trong luong. Tuong tu v&i gidi han trén
dugc uu tién cua ham lugng cia axit hitu co khéc, gi6i han trén dugce vu tién cia ham
lugng cia amin dugc thay ddi néu thich hop phu thude vao viéc st dung hodc muc dich
ctia chat tro dung. Vi du, trong trudng hop trong d6 tac dung khir ctia chét tro dung duge
nhan manh, gi6i han trén nay la 2,5% trong lugng. Khi su thay dbi cua chét trg dung

theo thdi gian can dugc ngan chan, gi61 han trén nay 1a 1,0% trong luong.
[0040]
1-3-3. Hop chét phospho hitu co

Pé lam hop chat phospho hitu co, metyl phosphat axit, etyl phosphat axit,
isopropyl phosphat axit, monobutyl phosphat axit, butyl phosphat axit, dibutyl
phosphat axit, butoxyetyl phosphat axit, 2-etylhexyl phosphat axit, bis(2-etylhexyl)
phosphat, monoisodexyl phosphat axit, isodexyl phosphat axit, lauryl phosphat axit,
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isotridexyl phosphat axit, stearyl phosphat axit, oleyl phosphat axit, m& bo phosphat,
dau dira phosphat, isostearyl phosphat axit, alkyl phosphat axit, tetracosyl phosphat
axit, etylen glycol phosphat axit, 2-hydroxyetyl metacrylat phosphat axit, dibutyl
pyrophosphat phosphat axit, mono-2-etylhexyl 2-etylhexylphosphonat va alkyl (alkyl)
phosphonat dugc 1am vi du. Hai hodc nhiéu loai trong sé cac hop chét phospho hiru co

nay co thé duoc st dung déng thoi.
[0041]

Ham luong cua hop chét phospho hitu co (trong truong hop trong d6 hai hodc
nhiéu hop chit phospho hitu co duoc sir dung, tong ham lugng cua ching) 1a 0 dén 3%

trong luong. Gidi han trén ciia ham lugng nay co thé 1a 1% trong luong.
[0042]
1-3-4. Hop chat luu huynh hitu co

Pé lam hop chét luu huynh hitu co, cac axit sulfonic hitu co nhu axit alkansulfonic,
axit alkanolsulfonic va axit sulfonic thom dugc lam vi du. C4c axit sulfonic hitu co nay
6 thé duoc bao gdm trong cac axit hitu co khac duoc mé ta & trén. Dé 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 lam vi du. DPé 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 dugc 1am vi du. Pé lam axit sulfonic thom, axit 1-naphtalensulfonic, axit 2-
naphtalensulfonic, axit toluensulfonic, axit xylensulfonic, axit p-phenolsulfonic, axit
cresolsulfonic, axit sulfosalixylic, axit nitrobenzensulfonic, axit sulfobenzoic va axit

diphenylamin-4-sulfonic dugc lam vi du.

[0043]
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Ham lugng cta hop chat luu huynh hiru co (trong truong hop trong d6 hai hoic
nhiéu hop chét luu huynh hitu co duge st dung, tong ham lugng cua ching) 1a 0 dén

3% trong luong. Gidi han trén ciia ham lugng nay c6 thé 1a 1,5% trong lugng.
[0044]
1-3-5. Hop chat halogen hitu co

Dé lam hop chat halogen hitu co, cac hop chit bromo 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
dugc lam vi du. Ngoai ra, dé lam hop chét halogen hitu co, céc hgp chét chira clo hitu
co nhu cloalkan, este axit béo clo hoa, axit clorendic va clorendic anhydrit duoc lam vi
du. Ngoai ra, dé 1am hop chét halogen hitu co, chét hoat dong bé mit trén co s& flo,
chit hoat dong bé mat c6 nhoém perfloalkyl va hop chét chura flo hitu co nhu
polytetrafloetylen dugc lam vi du. Hai hogc nhiéu loai trong s cac hop chat halogen

hitu co nay c6 thé dugc st dung dong thoi.
[0045]

Ham lugng ctia hop chit halogen hitu co (trong trudong hop trong dé hai hodc
nhiéu hop chét halogen hitu co dugc sir dung, téng ham lugng cua ching) 1a 0 dén 5%

trong lugng. Gidi han trén ctia ham lugng nay cé thé 1a 1% trong luong.
[0046]
1-3-6. Amin hydrohalogenua

Amin hydrohalogenua 13 hop chét thu duoc bang cach cho amin va hydro
halogenua phan tng. D& 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, amin nhua thong
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hydrobromua, 2-etylhexylamin hydroclorua, isopropylamin hydroclorua,
xyclohexylamin hydroclorua, 2-pipecholin hydrobromua, 1,3-diphenylguanidin
hydroclorua, dimetylbenzylamin hydroclorua, hydrazinhydrat hydrobromua,
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, amin nhua thong 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, amin nhua théng hydroflorua, xyclohexylamin tetrafloborat va

dixyclohexylamin tetrafloborat dugc lam vi du.
[0047]

Ham lugng ciia amin hydrohalogenua (trong trudng hop trong dé hai hodic nhiéu
amin hydrohalogenua dugc st dung, tbng ham lugng cta chiing) 1a 0 dén 2% trong
lugng. Gidi han trén ciia ham lugng nay c6 thé 12 0,5% trong luong.

[0048]
1-4. Ché phdm nhua

Chét tro dung theo phuong an nay co thé chira ché phém nhua. Ttc 13, chét tro
dung theo phuong én nay chira ché phdm nhua lam thanh phan tiy y. D& lam ché pham
nhya, nhya thong ty nhién nhu nhya thong tir ma cdy, nhua thong tur g5 va nhya thong
tir dau nhua thong va cac dan xuét thu duoc tir nhya thong tu nhién duoc lam vi du. Dé
lam cac dan xuét nhya thong, nhya thong tinh ché, nhya thong polyme hoa, nhua thong

hydro hoa, nhya thong dugc phan tng di ly, nhya thong duoc phan ung di ly hydro héa,
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nhya thong dugc cai bién bang axit, nhua thong dugc cai bién bing phenol va cac san
phém dugc cai bién béng axit o, carboxylic khong no (vi du, nhya thdng duoc acrylat
hoa, nhya thong maleat hoa va nhya thong fumarat hoa) duge lam vi du. Ngoai ra, dé
lam cac dan xuét nhua thong, cac san phém dugc tinh ché, cac hydrua, cac san phém
dugc phéan tng dj ly, cac san phdm dugc este hoa va twong tu cua nhya thong duoc
polyme héa hoic cac san pham duoc cai bién bang axit carboxylic o,p khong no dugc
mo ta & trén dugc lam vi du. Hai hodc nhiéu loai trong sd cac ché phidm nhua nay c6 thé

duoc sir dung dong thoi.
[0049]

Ham luong cua ché phdm nhya (trong truong hop trong d6 hai hodc nhiéu ché
phdm nhua dugc st dung, tong ham luong cua ching) 12 0 dén 5% trong luong. Gidi

han trén ctia ham lugng nay c6 thé [a 1% trong luong.
[0050]
1-5. Dung moi

Chét tro dung theo phuong én nay c6 thé chtra dung mai. Ttc 14, chit tro dung
theo phuong 4n nay chtra dung méi lam thanh phan tuy y. Dé tao ra tac dung khtr cia
chit hoat héa va chét dong hoat h6a mot cach hiéu qua, dung méi tét hon 1a khong bay
hoi & nhiét d§ thép hon 70°C. Khi dung méi bay hoi, chit tro dung khd di, va chét trg
dung tré nén khé thdm w6t va phét 1én phan han. Do do, diém sbi cta dung mdi tét hon
1a bing hodc cao hon 200°C. Tuy nhién, dung mdi can bay hoi trong qua trinh gia nhiét.

Do d6, diém sbi ctia dung moi tét hon 12 bang hoic thap hon 280°C.
[0051]

Pé lam dung mdi, nudc, dung moéi ruou, dung mdi glycol ete va terpineol dugc
lam vi du. Pé lam dung moi ruou, ruou 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)
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-
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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 dugc 1am vi du.
Pé lam dung mai 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 lam vi du. P& lam
dung moi, mot trong sb cac dung méi duge mo ta & trén c6 thé duge su dung hodc hai

hodc nhiéu dung mai c6 thé duoge st dung ddng thoi.
[0052]

Ham luong clia dung mdi (trong trudng hop trong d6 hai hodc nhiéu dung moéi
dugc str dung, tong ham lugng cua chung) 1a 0 dén 76% trong luong. Gidi han trén cia
ham luong nay c6 thé 1a 65% trong lugng, ¢6 thé 1a 30% trong luong, ¢6 thé 1a 20,5%
trong lugng, cé thé 12 15,5% trong luong hodc co thé 12 12% trong lugng.

[0053]
1-6. Cac chét phu gia khac

Chét trg dung theo phuong 4n nay c6 thé chira, dé lam céc chit phu gia khac, chét
chdng oxy hoa, chit khir bot va cht mau. D& lam chét chéng oxy héa, chat chéng oxy
héa phenolic khong tu do dugc 1am vi du. D& 1am chét khur bot, polyme acrylic, polyme
vinyl ete, polyme butadien va silicon dugc lam vi du. Dé lam chét phu gia khéac, mot
trong sb cac chat phu gia dugc mé ta & trén c6 thé dugc st dung hodc hai hoic nhiéu
chit phu gia c6 thé dugc st dung dong thoi. Ham lugng ctia chét phu gia khac (trong
trudng hop trong d6 hai hodc nhiéu chét phu gia khic duge st dung, tong ham luong
cta chung) 1a 0 dén 5% trong lugng.

[0054]
2. Kem han

Kem han theo mdt phuong én chira chét trg dung dwgc md ta & trén va bot han.
[0055]

Thanh phén cua bot han duge sir dung trong kem han 1a khong bi giéi han cu thé,
va Sn nguyén chét va cic hop kim han khéc nhau c6 thé duoc st dung dé 1am bot han.

Pé lam cac hop kim han khac nhau, cac hop kim hai thanh phén va céac hop kim nhiéu
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thanh phan bao gdm hop kim ¢6 ba hogc nhidu thanh phan dugc lam vi du. P& 1am hop
kim hai thanh phﬁn, hop kim trén co s¢ Sn-Sb, hgp kim trén co s& Sn-Pb, hgp kim trén
co s¢ Sn-Cu, hop kim trén co sé Sn-Ag, hgp kim trén co s& Sn-Bi va hop kim trén co
s& Sn-In duoc lam vi du. Pé lam hop kim nhiéu thanh phén, cac hop kim thu duogc bé‘lng
cach bd sung mot hoac nhiéu kim loai dugc chon tir nhom bao g?)m Sb, Bi, In, Cu, Zn,
As, Ag, Cd, Fe, Ni, Co, Au, Ge va P vao hgp kim hai thanh phén dugc mo ta ¢ trén duoc

lam vi du.
[0056]

Ham luong cta bot han va chét tro dung so véi khdi luong cua toan bd kem han
la khong bi gi6i han. Vi dy, ham lugng ciia bot han 13 5 dén 95% khdi lugng, va ham

luong ctia chat trg dung 14 5 dén 95% khéi lugng.
[0057]

Phuong phap tao ra kem han 1a khéng bi giéi han, va kem han dugc tao ra béng
cach tron cac nguyén liéu ddng thoi hodc theo tha tu bang phuong phap bat ky. Trong
qua trinh tao ra kem han, tit ca cac thanh phan gdm chét trg dung va bot han cubi ciing
can duogc tron lan. Tuc 13, bdt han ¢6 thé duoc tron véi tht ca cac thanh phén clia chat
tro dung da duoc chuén bi truée, hodc mot sb thanh phﬁn cuia chét trg dung c6 thé duoc
tron véi bot han va sau do cac thanh phén cua lai cua chét trg dung cé thé duoc tron

thém trong d6. Ngoai ra, tit ca cac thanh phan ctia kem han c6 thé duoc tron dong thoi.
[0058]
Vi du thuc hién sang ché

Sau day, chét tro dung theo phuong 4n nay sé& dugc md ta chi tiét dua vao cac vi
du.
[0059]

Cht tro dung theo céac vi du va cac vi du so sanh dugc diéu ché theo ty 1€ tron
duoc thé hién trong cac bang 1 dén 5 dudi day. Tiép theo, mdi trong s6 chit trg dung va
bot han c¢6 thanh phan Sn-3,0Ag-0,5Cu (SAC305) dugc tron v6i nhau theo ty 1¢ khéi
lugng chat trg dung:bot han = 11:89, bang cach d6 thu duoc kem han. Dé 1am bét han,

bot han ma dugc phan loai thanh ky hiéu chi dan "6" trong bang 2 (phan loai kich thuéc
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bot) cua JIS Z 3284-1: 2014 dugce st dung. Tiép theo, kem han dugc in 1é€n dién cuc Cu-
OSP (N = 6) & d6 cao 80um bang cach sir dung mat na kim loai.

[0060]

Sau do, goi khong day dan phing bon phia (quad flat non-lead package, QFN)
dugc dat 1én do, va qua trinh han nguoc duge thuc hién. Dé lam QFN, linh kién 1a hinh
vudng trong dé chiéu dai mdi canh 1a 4mm va c6 dién cuc mat dudi 1 hinh vudng trong
d6 chiéu dai mdi canh 1a 1,7mm dugc st dung. Qua trinh han chay da thuc hién trong
mdi trudng Na, va biéu do nhiét do 1a sao cho QFN dugc duy tri & 140°C dén 170°C
trong 71 gidy, sau do, nhiét dd dugc tang tGi 244°C va QFN dugc gia nhiét & nhiét do
bang hodc cao hon 220°C trong 58 gidy.

[0061]

Sau khi han chay, anh trong sudt ctia phan ndi bing méi han dugc quan sat bang
cach sir dung thiét bi soi huynh quang tia X (hé thdng tia X Microfocus XVR-160 dugc
san xudt béi UNI-HITE SYSTEM Corporation), va ty 1€ ph?ln tram tao 16 rSng da thu
duoc. Cu thé, quan sat su truyén qua dugc thuc hién tur phén trén vé phia phén dudi caa
phan néi bing mdi han dé thu dugc anh trong sudt ctia phan ndi bang mbi han. Ngoai
ra, ty 1€ phén tram dién tich 16 rdng dugc tinh béng cach phan tich tu dong, béng cach
d6 cac phan duogc dién ddy kim loai va cac phéan 13 rdng (cac phan khong dugc dién diy
kim loai) dugc xac dinh dya trén sy tuong phéan tong clia anh trong subt, va ty 1€ nay
dugc cho 1a ty 1 phan tram tao 15 rdng. C4c tiéu chi danh gia dic tinh ngin chin sy tao

thanh céc 16 rong 1a nhu duoc mo ta dudi day.

o: Gid tri trung binh cta ty 1& phén tram tao 16 ron & sdu phan néi bang mdi han

la bing hodc nhé hon 15%.

X: Gia tri trung binh cta ty 1€ phan tram tao 16 rdn & sau phan ndi bang méi han

14 16n hon 15%.
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[0067]

Nhu d4 6 tir cac bang 1 dén 5, cac chit tro dung cua cac vi du 1 dén 78 cho thay
két qua 1 su tao thanh cac 16 rSng trong phﬁn ndi béng mdi han duge ngan chan da. Chi
tiét vé ly do thu duge cac két qua tuyét voi nay 1a khong rd rang, nhung cac tac gia sang
ché da suy ra nd nhu dugc md ta dudi day. Do nhiét dd bay hoi cia HBA la gén voi
khoang nhiét do han chay, HBA trong chét trg dung s& bay hoi trong khi ¢6 hoat tinh
trong qua trinh han chay. Do d6, khong HBA nao con lai trong phin nbi bing mdi han
sau khi han chay, va do d6 su tao thanh cac 16 réng c6 ngudn gbc tir HBA sé& dugc ngin
chin. Ngoai ra, do HBA dugc bd sung vio chét trg dung, ham luong ctia chat hoat dong
bé mat cation va chit hoat dong bé mat khong ion trong toan bd chit tro dung giam dang
ké, va do d6 su tao thanh céc 18 rdng c6 ngudn gbc tir cac chit hoat dong bé mit nay sé
dugce ngén chan.

[0068]

Mit khac, trong chat tro dung ctia cic vi du so sanh 1 va 2, da phat hién duoc
ring khong thé tranh duogc sy tao thanh cac 15 rdng trong phin ndi bing méi han. Két
qua nay chimg minh cho phong doén lién quan dén ham lugng ciia cic chét hoat dong

bé mat dugc mo ta o trén.
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YEU CAU BAO HO

1. Chét tro dung chtra:

0,1 #n 20% trong lugng axit 2-hydroxyisobutyric dé 1am chét hoat hoa;

10 dén 60% trong luong chét hoat dong bé mat cation; va

5 dén 60% trong lugng chat hoat dong bé mat khong ion.
2. Chét trg dung theo diém 1,

trong d6 ham lugng cua axit 2-hydroxyisobutyric 1a 1 dén 10% trong lugng.
3. Chét tro dung theo diém 1 hoic 2,

trong d6 chit hoat dong bé mit cation 12 san pham cong alkylen oxit cia

monoamin béo hodc diamin béo.
4. Chat tr¢ dung theo diém bét ky trong sb cac diém tir 1 dén 3,

trong d6 chat hoat dong bé mat khong ion 12 it nhat mot trong s6 san phdm cong
alkylen oxit cia rugu don chirc béo hoac rugu da chirc thom hoéc este cua sorbitan axit

béo.

5. Chét trg dung theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 chit nay con

chtra:
chat dong hoat hoa,

trong d6 chat dong hoat hoa 1a it nhit mot trong sb axit hiru co khac véi axit 2-
hydroxyisobutyric, amin, hgp chat phospho hitu co, hop chét luu huynh hitu co, hop

chat halogen hitu co va amin hydrohalogenua.
6. Chat trg dung theo diém 5,

trong d6 ham lugng cua axit hitu co khéc 1a 16n hon 0% trong luong va béng hoac

nhoé hon 10% trong lugng.
7. Chét tro dung theo diém 5 hoac 6,

trong d6 ham luong ctia amin 13 16n hon 0% trong luong va bang hodc nho hon

5% trong luong.
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8. Chiét tro dung theo diém bét ky trong sb cac diém tir 5 dén 7,

trong d6 ham lugng ctia hop chit phospho hitu co 1a 16n hon 0% trong luong va

bang hozc nhé hon 3% trong luong.
9. Chit trg dung theo diém bit ky trong sb cac diém tir 5 dén 8,

trong d6 ham lugng ctia hop chat luu huynh hitu co 14 16n hon 0% trong luong va

bang hodc nhod hon 3% trong luong.
10. Chét trg dung theo diém bét ky trong s cac diém tir 5 dén 9,

trong d6 ham lugng ctia hgp chat halogen hitu co 14 16n hon 0% trong lugng va

bang hodc nhé hon 5% trong luong.
11. Chét tro dung theo diém bét ky trong sb cac diém tir 5 dén ‘10,

trong d6 ham luong ctia amin hydrohalogenua 14 16n hon 0% trong lugng va bang

hodc nhé hon 2% trong lugng.

12. Chét trg dung theo diém bét ky trong sé cac diém tir 1 dén 11, trong d6 chét nay con
chra ché phdm nhuya véi lugng 16n hon 0% trong luong va bang hodc nhd hon 5% trong

lugng.

13. Chét trg dung theo diém bt ky trong sb cac diém tir 1 dén 12, trong do chét nay con
chira dung méi véi lwong 16n hon 0% trong luong va bang hodc nho hon 76% trong

luong.
14. Kem han chtra:
chét tro dung theo diém bét ky trong sb cac diém tir 1 dén 13; va

bdt kim loai.
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