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Linh vire k§ thuét dwoc dé cap

Sang ché dé cép t6i dung dich ma d& ma dién ddng hoic cac hop kim ddng.
Dung dich ma nay 1a thich hop dé ding trong san xuit bang mach in, tim nén IC va

twong tu cling nhur d phi kim loai cho céc tm nén ban dan va thay tinh.
Tinh trang k§ thuit ciia sing ché

Céac dung dich ma c6 tinh axit trong nuéc dé dién phan 16p pha ddng dugc
st dung dé san xuét bang mach in va tim nén IC noi céc ciu tric rit nhé nhu cac
ranh, 16 thong (through hole, TH), 156 cut (blind micro vias, BMV) va méu tru can
phai dugc 14p ddy hoic bdi dip bang ddng. Mot tmg dung khac cua phuong phéap
dién phan 16p phu ddng nhu vay 1a dé 14p ddy cac cdu tric 16m nhu céc 15 thong
qua silicon (through silicon vias, TSV) va ma damascene kép (dual damascene
plating) hodc tao thanh cac 16p phan phdi (redistribution layer, RDL) va cac miu
tru trong va trén céc tdm nén ban din. Mot tng dung khac nita darig tré nén cip
thiét hon 1a 14p ddy cac 16 thong thiy tinh, ttc 14 cac 15 tréng va cc ciu tric 16m c6
lién quan trong tAm nén thiy tinh bing ddng hoic cac hop kim ddng bing cich ma
dién.

Pon yéu ciu cdp bing sang ché EP 1069211A2 boc 16 dung dich nuée ma
dong c6 tinh axit bao gdm ngudn cac ion ddng, axit, phu gia chit mang, chét phu
gia 1am sang va chét phu gia san déu ma c6 thé 13 poly[bis(2-cloetyl)ete-als-1,3-
bis[3-(dimetylamin)propylJure (s6 CAS 68555-36-2) chtra nguyén tir halogenua
lién két hitu co (vi dy, lién két C-Cl cdng hoa tri) trén it nhit mot ddu cudi (xem Vi

du diéu ché so sanh 1).
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Céac dung dich ma k&m chira lugng 16n polyme ureylen d& dugc boc 10 trong

W02011/029781A1 va US 2009/205969A1.

EP 2518187A1 boc 16 dung dich ma dong chira chit san bing gbc ruteni.
Chét phu gia san bang nhu véy trong cac dung dich ma ddng c6 tinh axit khong
thich hop dé dap tmg cac yéu ciu hién tai va trong lai dé san xuét bang mach in,
tdm nén IC tién tién va phi kim loai cho céc tAm nén ban dan va thiy tinh. Tay
thudc vao thiét ké bd tri ban mach, cac BMV trong bang mach in va tdm nén IC cin
phai dugce 14p diy bang ddng dong mét cach déy du va phit hop. Vi dy, cac yéu ciu
dién hinh dbi véi viée ldp ddy BMV la: thu dugc BMV duge 14p @iy hoan toan
trong khi ling phit khong qué tir 10 dén 15 pm ddng 1én khu vyc tAm nén phéng lan
can va dong thdi tao ra vét 16m trén bé mit ngodi cia BMV da duoc 14p day véi dd

sau khong qué tir 0 dén 10 pm.

Trong qué trinh phu kim loai cho 14t ban dan, TSV phai dugc 14p ddy dong
mdt cach hoan toan va khong bi rd trong khi tao ra khéng qua 1/5 dudng kinh 16
ctia ddng ma du trén khu vuc phing l4n can. C4c yéu ciu tuong tu cling duge dat ra

d6i véi viée lap day cac 16 thong thiy tinh bing dong.
Muc dich cia sang ché

Do d6, mot muc dich ctia sang ché 14 tim ra dung dich nuGc ma déng co tinh
axit dé dién phan 16p phu ddng hodc cac hgp kim ddng dap tmg duge cic yéu ciu
ctia cac ing dung néu trén, dic biét la trong linh vyc san xuét bang mach in va/hodc
t4m nén IC, va cu thé hon 12 @ dung trong phuong phap phu kim loai cho céc tAm
nén ban din nhu lip ddy TSV, ma damascene kép, lng phti c4c 16p phén phdi hosc
tao mau tru va/hodc 14p day cac 16 thong thuy tinh.

Ban chét k§ thuit clia sing ché

Nhim muc dich néu trén, sang ché dé xuat dung dich nude cb tinh axit dé
ma dién dong bao gdm ngudn cac ion dong, axit va it nhat mot polyme ureylen

dugc chon tir cac polyme c6 Cong thie (I), (II) va/hodc (IIT)
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trong d6

n 12 sb nguyén, tot hon néu nam trong khoang tir 1 dén 40, t6t hon

nfta néu nam trong khoang tr 1 dén 10, va

A 1a don vi dan xuét tir hop chit diamino c¢6 Céng thic (IV), (V),

(VI) va/hodc (VII) sau day:

o)
R1 Rs /H\ R4 Rs
\T/ \E ﬁ/ \T/ Y,
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{\N/RS\N/“\N/R\N/> v
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@R7\ /“\ - Rs X Vil
A
N

trong d6

R;, Ry, Rs, Rg ddc 1ap dugc chon tir nhém chi bao gém géc
hydrocacbon dugc thé hoic khong dugc thé c6 tir 1 dén 10 nguyén t

3/29



51129

cacbon, t6t hon néu 13 metyl, etyl, hydroxyetyl hodc -CH,CH,(OCH,CH,),-
OH, trong d6 a 14 s6 nguyén tir 0 dén 4, tét hon néu tir 1 dén 4, va

R, Ry ddc 1ap duge chon tir nhém (CHy),, trong d6 p la sb nguyén tir
2 dn 12, tét hon néu 12 nhém etylen hodc propylen, hodc nhém
[CH,CH,0]y-CH,CH,-, trong d6 m 12 s nguyén tir 1 dén 40, t6t hon néu
1a nhém —(CH,),-0-(CHy),- hodc ~(CH,),-O(CH,),-0-(CHy)s-,

7 c6 thé giéng nhau hodc khéc nhau va 1a O hogc S, tét hon néu Z 1a
gidng nhau, t6t nhit néu Z 13 O,

x va y 1a sé nguyén, c6 thé gidng nhau hoic khac nhau, va t6t hon
néu 13 sb nguyén duge chon tir 1, 2 va 3, t6t hon nita néu ca hai x va y bang
2,

R; va Ry doc 14p duge chon tir nhém (CH,),, trong d6 p 12 sd nguyén
tir 1 dén 12, t6t hon néu 12 nhém metylen, etylen hodc propylen, hodc nhém
[CH,CH,01,-CH,CH,, trong d6 m 14 sb nguyén tir 1 dén 40, 5t hon néu
12 nhém —(CH,),-O-(CH,),- hodc —(CH,),-O(CH,),-O-(CHa)y-,

R, Rg trong cdng thirc VII co thé lién két véi gbe pyridyl da néu & vi
tri meta- hodc para-, so vGi nguyén tir nito trén vong pyridin,

céc don vi A don c6 thé 1a giéng nhau hogc khac nhau,

trong d6 B va B 1a don vi d4n xuét tir hop chit c6 Cong thue (VIII),
(IX), (X) hodc (XI) sau day:
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o]
Re /U\ Rs Rs
H H ‘ |

Re )J\ R, N X
G

trong do

Rs, Rg doc 1ap duge chon tir nhém chi bao gdm gbc hydrocacbon
duoc thé hoic khong duoc thé c6 tir 1 dén 10 nguyén tir cacbon, tt hon néu
1a metyl, etyl, hydroxyetyl hoic —CH,CH,(OCH,CH,),-OH trong d¢6 a 1a sb
nguyén tir 0 dén 4, va '

Rj; dugc chon tir nhém (CH,),, trong d6 p la sé nguyén tir 2 dén 12,
tbt hon néu 13 nhém etylen hodc propylen, hodc nhdém
~[CH,CH,01],-CH,CH,-, trong d¢6 m 1a s nguyén tir 1 dén 40, tét hon néu
12 nhém ~(CH,),-O-(CH,),- hodc ~(CH,),-O(CH,),-0-(CHa),-,

Z 12 O hoic S, tot hon néu Z 13 O,

x 14 sb nguyén, t&t hon néu 1a s§ nguyén dugc chon tir 1, 2 va 3, tét
hon nira néu x bang 2,

R; dugc chon tir nhém (CH,),, trong d6 p la s6 nguyén tir 1 dén 12,

tst hon néu 13 nhém metylen, etylen hodc propylen, hodc nhom
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—[CH,CH,0],-CH,CH,—, trong d6 m la sé nguyén tir 1 dén 40, t6t hon néu
1a nhom —(CHz)z-O-(CHg)z— hOéC —(CHz)z-O(CHz)z-O-(CHz)z—, tI‘OI’lg do R7
trong cong thue XI ¢ thé lién két voi gbe pyridyl da néu & vi tri meta- hodc

para-, so vGi nguyén tir nito trén vong pyridin,

R, dugc chon tir nhém chi bao gdm hydro, gbc hydrocacbon dugc thé
hoic khong duoc thé co tir 1 dén 10 nguyén tir cacbon, mach thing hoic
mach nhénh, t§t hon néu 14 alkyl, tot hon nita néu 13 metyl, etyl, propyl,
butyl, pentyl, hexyl, octyl, hydroxyetyl,-CH,CH,(OCH,CH,),-ORo, va

—CH,CH,(OCH,CH,),-(OCH,CHCH;),-OR, trong d6 a la s6 nguyén tir 0 A

dén 10 va b 1a s6 nguyén tir 0 dén 10 va Ryy duoc chon tir nhém gdm gde
hydrocacbon dugc thé hodc khong dugc thé cb tir 1 dén 10 nguyén tir
cacbon, mach thing hoic mach nhanh, t5t hon néu 13 metyl, etyl, propyl,
butyl, pentyl, hexyl, octyl, hydroxyetyl,

hoic trong d6 Ry va/hodc Ry dugc chon tir nhém chi bao gém géc
aryl hoac alkaryl, co thé dugc thé hoic khong duge thé, t6t hon néu 1a
phenyl hodc benzyl dugc thé hodc khong duoc thé, va co thé chira mot hodc
nhidu di nguyén tir, t6t hon néu 1a N, S hoic O,

trong d6 cac don vi B don ¢6 thé 1a gibng nhau hodc khic nhau, va

trong d6 B va B’ 1a khac nhau,

trong d6 L 1a don vi ¢6 hda tri hai, dugc chon tir nhém chi bao gbm:

R11‘_ Xl
Ri2 ]
ON
\CCJJ\/ (\Cj/ Xl
H H,
M o K
trong do

R,; duoc chon tir nhém chi bao gdm alkylen —(CH,),-, trong d6 ¢ 1a
s6 nguyén tir 2 dén 10, t5t hon néu tir 2 dén 6, va xylenyl,
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mdi Ry, doc 14p fir voi nhau dugce chon tir nhém chi bao gbm hydro,
alkyl, aryl, alkaryl,

M la sb nguyén nim trong khoang tir 0 dén 3, ¢ 1a sb nguyén nam

trong khoang tir 1 dén 100, vaK 12 sé nguyén nim trong khoang tir 1 dén 3,

trong d6 don vi L don c6 thé 13 giéng nhau hogc khéc nhau.

Céc ciu tric 16m nhu cac ranh, 16 cut (BMV), céc 16 théng qua silicon
(TSV) va cac 15 thong thuy tinh c6 thé dugc 14p diy biang d6ng ling phu tir dung
dich nuéc ma ddng c6 tinh axit theo sang ché. Tt hon néu ddng 14p diy cac cdu
triic 16m khoéng bi rd, hoic it nhét 13 it bi 8, va c6 vét 1om co thé chip nhin dugc,

tirc 1a c6 bé mit phing hoic hiu nhu phéng. Ngoai ra, c6 thé tao thanh cac mau tru.

Vi cac polyme ureylen theo sing ché nay, s& thu dugc cdc san phim phan
ung dcx)ng' déu va, vé nguyén tic, nhém ky nuée (vi du nhém hexyl hodc nhém
thom) ciing c6 thé dugc dua vao & ca hai d4u polyme hoic oligome. Diéu nay mang
lai nhidu loi ich cho 16p ma ddng, nhu dugc thé hién trong phan Vi du, dic bit 12
kha ning 14p diy BMV t6t hon.

M0 ta chi tiét cac phwong 4n thwe hién sing ché
Trong phan md ta duéi ddy, “polyme ureylen” ciing dugc goi 1a “polyme”.

Polyme theo Cong thtrc (I) c6 don vi B & mot d4u cta chudi polyme, polyme
theo Cong thirc (I) c6 don vi B & ca hai d4u cta chudi polyme va polyme theo
Cong thirc (IIT) c6 don vi B & mot d3u va don vi B’ & dau kia ctia chudi polyme,
trong d6 B va B’ dugc chon tir hop chét c6 cac cong thic vV 110), (IX); (X) hodc
(XI), va trong d6 B va B’ 1a khic nhau.

Do ca hai B va B’ 14 don vi din xuét tir hop chét c6 céc cong thuc (VIID),
(IX), (X) hodc (XT), nén polyme c6 B’ & ca hai dau trong duong v6i polyme c6 B &
c4 hai du, tirc 13 polyme theo Cong thirc (II).

Néu mot hoic nhiéu géc trong s6 Ry, Ry, Rs hodc Rg 1a géc hydrocacbon
duge thé, thi tét hon néu né dugc thé bang C,—Cg alkyl (mach thing hoic mach
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nhénh, t6t hon néu 1a ~CHjs, —CH,CHj), aryl (t6t hon néu 13 phenyl) hodc aralkyl
(t6t hon néu 13 benzyl).

Theo mdt phuong an thuc hién duge uu tién, Ry, Ry, Rs va Rg trong cong
thirc (IV) ddc 14p dugc chon tir nhém chi bao gdm metyl, etyl, hydroxyetyl, va —
CH,CH,(OCH,CH,),—OH, trong d6 a la sb nguyén tir 1 dén 4.

Theo mdt phuong an thyc hién duge uu tién, Rs va Rg trong cong thire (VIII)
doc 14p dugc chon tir nhém chi bao gdbm metyl, etyl, hydroxyetyl, va
_CH,CH,(OCH,CH,),~OH, trong d6 a 14 s6 nguyén tir | dén 4.

Theo mot phuong an thye hién duge uu tién, R; va Ry trong cic cong thire
(IV), (V), va/hodc (VI) doc 14p duge chon tir nhém chi bao gdm etylen, propylen,
—(CH,),-0-(CH,);—, va «(CH,),-0-(CHa),-O-(CHy)o—.

Theo mdt phuong 4n thuc hién dugc vu tién, R; trong cic cong thire (VIII),
(IX), va/hoic (X) dugce chon tir nhdm chi bao gdm etylen, propylen, —(CH,),-O-
(CH,),—, va H(CH,),-O-(CHy),-O-(CH,)—.

Theo mot phuong 4an thyc hién dugce wu tién, R; va Ry trong cdng thire (VII)
doc 14p dugc chon tir nhéom chi bao gém nhém metylen, nhém etylen, nhom

propylen, nhém —(CHz)z-O-(CHz)z-, hOéC nhom —(CHz)z-O(CHz)z-O-(CHz)z-.

Theo mot phuong an thyc hién dugc wvu tién, R; trong cong thire (XI) dugc
chon tir nhém chi bao gdm nhém metylen, nhém etylen, nhém propylen, nhém —
(CH,),-0O~(CH,),-, hodc nhém —(CHy),-O(CHy)2-O-(CHy),-.

Theo mdt phuong an thuc hién duoc wu tién, Ry va/hodc Ry trong cic cong
thire (VIII), (IX), (X) va/hodc (XI) doc lap dugc chon tir metyl, etyl, propyl, butyl,
pentyl, hexyl, octyl, trong d6 Ry va/hodc Ry 6 thé 12 mach thing hoic, néu co thé,
13 mach nhéanh, hydroxyetyl, phenyl, hodc benzyl.

Thuat ngit “polyme” can duoc hiéu véi nghia rong trong sang ché. N6 bao
gbm cac hop chét bat ky c6 cac cong thire (I), (IT) hodc (III), trong d6 n = 1.

Thuét ngit “polyme” khong bao gbm, dic biét, cac hop chét ma thudng dugc
goi 1a oligome, vi dlj cac hgp chét ¢6 cac cong thirc (I), (IT) hodc (III) trong d6 n
bing tir 1 dén 5.
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Polyme ureylen c6 cac cong thuc (I), (II) va (III) co thé dugc diéu ché bang
cach cho mét hodc nhidu hop chit diamino cé cac cong thire (IV), (V), (VI) va/hodc
(VII) phén Gng v6i moét hodc nhiéu hop chit c6 Cong thirc (X1la) hogc (X1lla) sau

day:
LG—Ry—LG Xlla
R12
LG J\/o\ LG
\CCJ (\Cj/ Xllla
H H,
M o K

trong d6 LG trong cong thitc XIla hogc trong cong thirc XIIla ¢ thé gibng
nhau hoic khac nhau, va 12 nhém doi chuyén c6 thé dugc thay thé, bing phan tmg
thé, bing nguyén tir N ciia hop chét c6 cic cong thic (IV), (V), (VI) hodc (VI),
hodc bang nguyén tir N ciia hop chét c6 cac cong thie (VIII), (IX), (X) hoic (XI).
Trong phan tmg thé nhu vy, polyme c6 cac cong thic (I), (1), va/hodc (III) duge
tao ra.

Trong polyme nay, mbi lién két giita don vi A va L, hodc B va L (hodc B’ va
L) duoc thuc hién qua cdc nhém amoni béc bdn, ma dugc tao ra b%lng lién két cua
gbc L ¢6 héa tri hai véi cdc nhém amino béc ba cua hop chét ¢6 céac cong thirc (IV),
(V), (VII) hodc (IX),

hodc qua cac goc imidazoyl,

§—N/®§.—§
\=N

ma duge tao ra bang lién két ctia gbc L ¢6 héa tri hai véi cdc nhém amino
béc ba ctia hop chit c6 cac cong thirc (VI) hoidc (X),
ho#ic qua cac gbc pyridyl

;—N@“%
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ma duoc tao ra bang lién két cia goc L c6 hoa tri hai véi nito trén vong

pyridin ctia hop chit c6 cac cong thire (VII) hozc (XI).

Céc polyme nay 1a polyme ureylen mang dién tich duong va cdc ion trai diu
1ALG.

Tbt hon néu, LG dugc chon tir halogen hoic halogen gia (pseudohalogen),
t6t hon néu dugc chon tir mesylat, triflat, nonaflat, alkylsulfonat, nhu

metansulfonat, arylsulfonat, tosylat, hodc halogenua, tbt hon néu duoc chon tir Cl

hodc Br.
Polyme thu dugc c6 thé duwgc didu chinh chi yéu bang cac thong sé sau déy:

i) ty 18 mol (n4 : ny) gitra tdng hrong mol (cac) hop chét dugc ding cé cic cong
thirc (IV), (V), (VI) va/hosic (VII) (nn), tién chit cia (cic) don vi A trong
polyme nay, va tdng lwong mol (cic) hop chét c6 cac cong thirc (XIlIa) va/hoic

(XIIIa) (n), tién chét cia (cac) don vi L trong polyme nay,

ii) ty 16 mol (ny : np) gita tdng lrong mol (cac) hop chit duge ding c6 cac cong
thire (IV), (V), (VI) va/hoic (VII) (na), tidn chit ctia (cic) don vi A trong
polyme nay, va tdng luong mol (cac) hop chat ¢6 cic cong thire (VIIT), (IX), (X)

hodc (XI) (np), tién chét cia (cac) don vi (cubi) B hodc B’ trong polyme nay,

iii) khi chon it nhét hai trong sb (cac) hop chét c6 cac cong thire (VIII), (IX), (X)
hodc (XI): ty 16 mol (np : ng-) gifta hop chét thir nhit c6 cong thire (IV), (V), (VI)
hodc (VII) (ng) va hop chét thir hai c¢6 cong thirc (IV), (V), (VI) hodc (VII) (ng>),
trong d6 hop chét thir hai khac véi hop chét thir nhét.

Thoéng sb i) anh huéng dén, vi du, chiéu dai mach (trung binh) va khéi lugng
mol (trung binh) cta polyme, hoic cdu tric cia polyme trung gian nhu dugc thé
hién dudi day.

Théng sb ii) anh hudéng dén, vi du, ty 1é giita polyme (I) va polyme (II). Ty

1€ np : ny cang cao, thi cang nhiéu polyme (II) dugc tao ra.

Thong sb iii) anh huéng dén, vi du, ty 1& giita polyme (II) va polyme (III).
Luong np: bing lugng ng s& thic diy sy tao thanh polyme (III).
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Trong cac phuong phdp san xuét polyme theo sang ché, t6t hon néu ty 18
mol (n, : ny) gitta tbng lrong mol (cac) hop chit duge ding cé cac cong thirc (IV),
(V), (VD) va/hodc (VII) (np) va tdng lugng mol (cac) hop chét ¢6 cac cong thirc
(XIIa) va/hodc (XIIIa) (nr) nam trong khoang tir 1:2 dén 1:1.

Trong céac phuoﬁg phép san xuét polyme theo sang ché, t6t hon néu ty 18
mol (n4 : ng) gitta tbng lwong mol (cac) hop chét duoc dung cé cac cong thirc (IV),
(V), (VI) va/hodc (VII) (np) va tbng lugng mol (cac) hop chét c6 cac cong thirc
(VIID), (IX), (X) hoadc (XI) (np) nam trong khoang tir 1:1 dén 3:1.

Tét hon néu céc ty 18 mol ndy duge sit dung trong cic phuong phép khong
tudn tr, khi vi du (céc) hop chét c6 cac cong thirc (IV), (V), (VI) va‘hogce (VII) (tién
chit caa don vi A) va (céc) hop chit c6 céc cong thie (VIID), (IX), (X) hodc (XI)
(tién chét ctia don vi B, B’) duoc bd sung vao hop chét c6 cac cong thirc (XIla)
va/hodc (XIIIa) (hodc dugc bd sung nguoc lai, nhu duge thé hién trong phﬁn Vi
du).

Céc cach didu ché polyme (I), (IT) va (IIT) nay khéng bi han ché. Vi dy, c6
thé st dung cac phuong phap tudn tu, trong d6 trong budc thir nhit polyme trung
gian bao gdbm don vi A va L dugc tao ra va trong budc thir hai polyme trung gian

nhu vy dugc cho phan tmg véi B, hodc véi B va B’.

Céc polyme ureylen c6 cong thic (I) co thé dugc didu ché bing cach cho
mdt hodc nhidu hop chit diamino ¢6 céac cong thirc (IV), (V), (VI) va/hodc (VII)
(lwong mol n,) phan Gng véi mdt hodc nhiéu hop chat c6 cac cong thuc (XIla)
va‘hodc (XIIIa) (lugng mol nr) trong d6 ty 1€ mol (na : ny) gilta tbng lwong mol
(cac) hop chét dugc ding c6 cac cong thuc (IV), (V), (VI) vahodc (VII) (ny) va
tdng lugng mol (cic) hop chit c6 cac cong thic (XIla) va/hodc (XIIIa) (ny) bang
1:1 San phim polyme trung gian thu dugc c6 Cong thirc (XIV), trong d6 n la sb
nguyén, t6t hon néu nim trong khoéang tir 1 dén 40, t5t hon nira néu nam trong

khoang tir 1 dén 10.
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Cac polyme ureylen c6 Cong thirc (VIX) dugc cho phan tng tiép v6i hop
chét c6 Cong thirc (VIII), (IX), (X) hodc (XI) dé thu duoc polyme ureylen c6 Cong
thic (D).

Céc polyme ureylen c6 Cong thirc (II) co thé dugc didu ché bang cach cho
mot hodc nhiéu hop chit diamino c6 céac cong thirc (IV), (V), (VI) va/hodc (VII)
(lugng mol n,) phan tng véi mot hodc nhiéu hop chit c¢é cac cong thiuc (X1la)
va/hoic (XIIIa) (lugng mol ny) trong d6 ty 1& mol (na : ny) gitta tbng luong mol
(cac) hop chét duge ding c6 cac cong thic (IV), (V), (VI) va/hodc (VID) (na) va
tbng lwong mol (c4c) hop chét ¢6 cac cong thitc (XIla) va/hodc (XIIIa) (ny) bang it
nhét 1:1,1, t6t hon nira néu béng it nhét 1:1,3, va t5t nhit néu b%mg it nhét 1:1,5.
San phim polyme trung gian thu dugc c6 Cong thic (XV), trong do n 12 s6 nguyén,
t5t hon néu nim trong khoang tir 1 dén 40, t5t hon nita néu nim trong khoang tir 1

dén 10.

L { A L ] A L
. XV)

San phdm polyme ureylen trung gian c6 Cong thirc (XV) dugc cho phan tng
tiép v6i mot hop chét c¢6 Cong thirc (VIII), (IX), (X) hodc (XI) dé thu dugc polyme
ureylen c6 Cong thirc (II), hodc v6i hai hop chit khac nhau c6 Cong thuac (VIII),
(IX), (X) hodc (XI) dé thu dugc polyme ureylen c6 Cong thirc (III).

Tt hon néu polyme ureylen c6 cac cong thirc (I), (II) va (III) c6 khéi lugng
phén tr trung binh My nam trong khoang tir 1.000 dén 20.000 Da, t6t hon nita néu
tir 2.000 dén 15.000 Da.

Tt hon néu phan tmg tao thanh polyme ureylen c6 thé dugc thuc hién trong
nuéce hodc dung dich nudc-rugu hodc cac chét khéng chira dung moi, tdt hon néu &
cac nhiét d¢ tir 20 dén 100°C.

Tt hon néu polyme ureylen c6 cac cong thire (I), (IT) va (III) khong chira
halogen lién két hiru co bét ky, nhu gbc cong hoéa tri C—Cl.

T4t hon néu ndng do cua it nhit mot polyme ureylen c6 cac Cong thirc (I),

(1) va/hodc (1IT) trong dung dich nudc ma ddng c6 tinh axit nim trong khoang tir
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0,001 mg/l dén 200 mg/l, t6t hon nita néu nim trong khoang tir 0,005 mg/l dén
100 mg/l va tbt nhét néu tir 0,01 mg/l dén 50 mg/1.

Thuét ngit c6 tinh axit c6 nghia 13 gid tri do pH thip hon 7. Tét hon néu

dung dich nuéc ma ddng c6 tinh axit gia tri d0 pH <2, t5t hon nira néu < 1.

Dung dich nuéc ma ddng c6 tinh axit nay con chira it nh4t mot ngudn ion
dbng ma t5t hon néu dugc chon tr nhém bao gbm dong sulfat va dong alkyl
sulfonat nhu ddng metan sulfonat. Tét hon néu ndng dd ion ddng trong dung dich

nudce ma dong cé tinh axit nim trong khoang tir 4 g/1 dén 90 g/1.

Dung dich nuéc ma dong c6 tinh axit ndy con chira it nhat mot ngudn axit
ma tét hon néu dugc chon tir nhém bao gom axit sulfuric, axit flo boric, axit
phosphoric va axit metan sulfonic va tét hon néu dugc bd sung véi nong do néu

nam trong khoéng tir 10 g/1 dén 400 g/1, t6t hon nita néu tir 20 g/1 dén 300 g/1.

Tét hon néu dung dich nu6c ma ddng c6 tinh axit ndy con chia it nhét mot
chét phu gia ting tdc-1am sang dugc chon tir nhém chi bao g0m cac hop chét thiol-,
sulfua-, disulfua- va polysulfua- hitu co. Tét hon néu chét phu gia ting tbc-lam
séng nay dugc chon tir nhém bao gdm 3-(benzthiazolyl-2-thio)-propylsulfonic-axit,
3-mercaptopropan-1-sulfonic-axit, etylendithiodipropylsulfonic-axit, bis-(p-
sulfophenyl)-disulfua, bis-(e-sulfobutyl)-disulfua, bis-(w-sulfohydroxypropyl)-
disulfua, bis-(w-sulfopropyl)-disulfua, bis-(@-sulfopropyl)-sulfua, metyl-(@-sulfo-
propyl)-disulfua, metyl-(e-sulfopropyl)-trisulfua, O-etyl-dithiocacbonic-axit-S-(®-
sulfopropyl)-este, thioglycol-axit, thiophosphoric-axit-O-etyl-bis-(w-sulfopropyl)-
este, thiophosphoric-axit-tris-(@-sulfopropyl)-este va cac mudi tuong tmg cla
chung. Tét hon néu ndng & cia tAt ca chét phu gia ting tdc-lam sang tuy y c6 mit
trong dung dich nudc ma dong c6 tinh axit nam trong khoang tir 0,01 mg/l dén

100 mg/l, tot hon nira néu nam trong khoang tir 0,05 mg/1 dén 10 mg/1.

Dung dich nudc ma ddng c6 tinh axit tuy y con chira it nhat mot chét phu gia
trc ché-chit mang ma tét hon néu duoc chon tir nhém bao gdm polyvinylalcohol,
carboxymetylxenluloza, polyetylenglycol, polypropylenglycol, axit stearic
polyglycoleste, — naphtol  alkoxyl  hoa, axit  oleic polyglycoleste,
stearylalcoholpolyglycolete, nonylphenolpolyglycolete, octanolpolyalkylen-
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glycolete, octandiol-bis-(polyalkylenglycolete), poly(etylenglycol-ran-propylen-
glycol), poly(etylenglycol)-block—poly(propylenglyco1)—block—p01y(etylenglyc01),
va poly(propylenglycol)-block—poly(etylenglycol)-block—poly(propylenglycol). Tét
hon nita néu chit phu gia tc ché-chit mang tity y ndy dugc chon tir nhém bao gdm
polyetylenglycol, polypropylenglycol, poly(etylenglycol-ran-propylenglycol),
poly(etyienglycol)-block—poly(propylenglycol)-block—poly(etylenglycol), va poly-
(propylenglycol)—block—poly(etylenglycol)-block—poly(propylenglycol). T6t hon
néu ndéng do cta chét phu gia tic ché-chit mang tiy y nay nam trong khoang tr

0,005 g/l dén 20 g/l t6t hon nita néu nim trong khoang tir 0,01 g/l dén 5 g/l.

Tuy ¥, ngoai polyme ureylen c6 cic Cong thire (I), (I1) hoac (III), dung dich
nuéc ma dong c6 tinh axit con chira it nhit mot chit phu gia san déu duge chon tir
nhém bao gdm céc hgp chit hitu co chtra nito nhu polyetylenimin, polyetylenimin
alkoxyl hoéa, lactam alkoxyl hoéa va polyme cua chung, dietylentriamin va
hexametylentetramin, cac thudc nhudém hitu co nhu Janus Green B, Bismarck
Brown Y va Acid Violet 7, cdc axit amin chtra luu huynh nhu xystein, cac mubi
phenazinium va cac dan xuét cta chung. Tét hon néu chit phu gia san déu nay

duoc chon tr cac hop chit hiru co chira nito. Chét phy gia san déu tuy y nay dugc

bd sung vao dung dich nuéc ma ddng c6 tinh axit v6i luong nam trong khoang tir

0,1 mg/l dén 100 mg/L.

Dung dich nudc ma ddng c6 tinh axit nay tuy y con chira it nhit mot ngudn
c4c ion halogenua hodc cac ion halogenua, t4t hon néu 12 cac ion clorua, tét hon
néu v6i lugng nim trong khoang tir 20 mg/l dén 200 mg/l, tdt hon nita néu tir
30 mg/l dén 60 mg/l. Céc ngudn ion halogenua thich hop, vi du, 14 cac halogenua

kiém nhu natri clorua.

Céc ion halogenua tuy y nay co thé dugc cung clp toan bd hodc mot phan
béi polyme ureylen c¢6 cac Cong thire (I), (II) hodc (1IT) khi céc in trai diu 1a céac
ion halogenua.

Theo mot khia canh khac, sang ché @ xuét phuong phap ling phu ddng lén

tAm nén bao gom cac budc theo trinh ty sau:

a. chuan bi tam nén, va
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b. cho tAm nén tiép xtic v6i dung dich nude c6 tinh axit d€ ma dién dong nhu
d3 mo ta trén day,

c. cho dong dién chay qua giita tam nén va it nhat mot anét,
va nho d6 ling phu duge dong lén tAm nén.

T4m nén ndy co6 thé dugc chon tir nhém bao gém bang mach in, tam nén IC,

14t ban dAn va cac tAim nén thdy tinh.

DPdng c6 thé duge ling phu vao céc cau trac 1dm dugc chon tir nhém bao

gdm cac ranh, 16 cut, cac 16 thong qua silicon va cac 16 thong thuy tinh.

Tét hon néu dung dich nuéc ma ddng c6 tinh axit dugc dung trong phuong
phép theo sang ché nay cé nhiét do nam trong khoang tir 15°C dén 50°C, t6t hon
nita néu nhiét do tao 16p phu dong trén t4m nén 25°C dén 40°C bang cach cho dong
dién chay qua gira tAm nén va it nhit mot anét. Tét hon néu, mat d6 dong catot
nam trong khoang tir 0,0005 A/dm? dén 12 A/dm?, t6t hon nita néu tir 0,001 A/dm?
dén 7 A/dm* dugc ap dung.

Dung dich ma theo sang ché c6 thé dugc sir dung dé ma bang dong dién mot
chidu va ma bang xung dao chidu. Ca andt tro 14n andt tan c6 thé duge st dung dé

ling phu dong tir dung dich ma theo sing ché.

Theo mot phuong an thyc hién cua sang ché, cidp oxi hoa-khir, nhu céac ion
Fe*** duoc bd sung vao dung dich ma. Cap oxi héa-khir nhu vay la dic biét hiru
ich, néu viéc ma bang xung déo chiéu dugc st dung két hop v6i cac andt tro dé
ling phii ddng. C4c quy trinh thich hop d& ma ddng bang cach st dyung cip oxi hoa-
khir két hop véi ma bang xung dao chidu va cac anét tro dugc bdc 1o trong

US 5,976,341 va US 6,099,711 chéng han.

Dung dich nuéc ma ddng c6 tinh axit theo sang ché c6 thé duoc sit dung

trong thiét bi ma doc hodc ngang thong thudng.

Dung dich nuéc ma dong c6 tinh axit theo séang ché vé co ban khong chira
c4c ion kém. Trong ban md td ndy, cum tir “vé co ban khong chira” c6 nghia la
“khong dugc bo sung mot cach ¢ chi y”. “Khong dugc bo sung mot cach c6 chu

y” c6 nghia 13 dung dich ma khong chira céc ion kém, nhung c6 thé chira lugng rat
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nhé céc ion kém duéi dang chét gy 6 nhiém. Do d6, dung dich nu6c ma dong co6
tinh axit theo sang ché c6 thé chira it hon 2ppm ion k&m, t5t hon néu it hon 0,5ppm

ion k&m hoc khéng chira ion kém.

L6p kim loai thu dugc bang cich ma dién tir dung dich nuéc ma d@)ng co
tinh axit néu trén 1 16p ddéng hodc 16p hop kim dbng. Do d6, khong thé thu dugc
cac 16p k&m va hop kim k&m tir dung dich nuéc ma ddng c6 tinh axit néu trén do

dung dich ma nay khong chira cic ion kém.

Sang ché s& duge minh hoa bang céc vi du khong mang tinh giéi han dudi

day.
Vi du thwe hién sang ché

Khéi luong phan tir trung binh My cua polyme ureylen dugc xac dinh bing
sic ky thdm gel (gel permeation chromatography, GPC) st dung thiét bi GPC tir
SECurity GPC System PSS dugc 1ip v&i Bo do RI va bom Agilent 1260, cot Tosoh
TSK 2500 +3000, va cdc tiéu chudn Pullulan vi PEG véi My = tir 400 dén
40.000 g/mol. Dung méi duge dung la nuéec Millipore véi axit axetic 0,5% va
Na,S0,4 0,1 M.

1. Piéu ché polyme ureylen
1.1 Vidusin xuét 1

23,04g  (100mmol)  1,3-bis-(3-(dimetylaminopropyljure ~ va  4,84g
(33,33mmol) 1-(3-(dimetylaminopropyl)ure) dugc hoa tan trong 61mL nuée cit va
va dugc dun néng dén 80°C trong 10 phut. Sau khi thu dugc dung dich trong sudt,
32,2g (100mmol) triglycol etylen dimesylat dugc thém vao timg giot trong 1 gio va
hdn hop duge khudy trong 10 git & 80°C. Hon hop phan ung sau d6 dugc lam
ngudi xudng dén 25°C.
1.2 Vidy san xuat 2

5,61g  (33,33mmol) 1-(3-(1H-imididazol-1-yl)propylure ~va  27,63g
(100mmol) 1,3-bis-(3-(1H-imidazol-1-yl)propylure dugc hoa tan trong 67mL nudce
cit va duoc dun néng trong 10 phut dén 80°C. Sau khi thu dugc dung dich trong
sudt, 32,2g (100mmol) triglycol etylen dimesylat durgc thém vao timg giot trong 43
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phut va hon hep dugce khudy trong 93 gid nita & 80°C. Ho6n hop phan g sau dé

dugc khuiy va lam ngudi xuong dén 25°C.

Thu duge 127,8g dung dich polyme nuéc mau da cam (48,3% khéi lugng)
(Mw = 1.150 Da).

1.3 Vidu san xuét 3

2,52g (16,67mmol) 1-(pyridin-3-ylmetyl)ure va 12,11g (50mmol) 1,3-bis-
(pyridin-3-ylmetyl)ure dugc hoa tan trong 29mL nudc cAt va dugce dun néng dén
80°C trong 10 phut. Sau khi thu dugc dung dich trong sudt, 16,12g (50mmol)
triglycol etylen dimesylat dugc thém vao timg giot trong vong 7 phut va hdn hop
duge khudy & 80°C thém 20 gid nita. Hon hop phan tng sau d6 dugc lam ngudi

xubng dén 25°C.

Thu duge 60g dung dich polyme nuéc mau da cam (51,8% khéi luong) Mw
= 1580 Da).

1.4 Vidusan xudt 4

13,79g (59,9mmol) 1,3-bis(3-(dimetylaminopropyljure va 8,70g (59,9mmol)
1-(3-(dimetylaminopropyl)ure dugc hoa tan trong 47,3mL nudc cit va duge dun
néng trong 10 phut dén 80°C. Sau khi thu dugc dung dich trong sudt, 29g
(90mmol) triglycol etylen dimesylat dugc thém vao timg giot trong vong 1 gio va
hén hop duoc khudy trong 10 gid & 80°C. Hon hop phan ng sau d6 dugc lam

ngudi xudng dén 25°C.

Thu dugc 100g dung dich polyme nuéc mau da cam (51,3% khéi hrong)
(Mw = 1130 Da).

1.5  Viduy san xuét 5

7,51g  (32,6mmol)  1,3-bis-(3-(dimetylaminopropylure  va 2,49¢
(10,87mmol) 1-(3-(dimetylaminopropyl)-3-hexylure dugc hoa tan trong 20mL
nuéGe cét va dugc dun néng trong 10 phut dén 80°C. Sau khi thu dugc dung dich
trong sudt, 10,5g (32,6mmol) triglycol etylen dimesylat duoc thém vao ting giot
trong 32 phiit va hén hgp dugc khudy trong 5 git & 80°C. Hon hop phén mg sau

d6 dugc 1am ngudi xubng dén 25°C.
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Thu duge 40g dung dich polyme nuéc mau da cam (49,9% khéi lugng) (Mw
= 1510 Da).

1.6 Vi du san xuit 6

7,55g (32,8mmol) 1,3-bis(3-(dimetylaminopropyl)ure va 2,42g (10,87mmol)
1-(3-(dimetylaminopropyl)-3-phenylure dugc hoa tan trong 20mL nuréc cht va dugc
dun noéng trong 10 phut dén 80°C. Sau khi thu dugc dung dich trong subt, 10,6g
(32,8mmol) triglycol etylen dimesylat dugc thém vao timg giot trong 12 phut va
hdn hop dugc khudy trong 5 git & 80°C. Hoén hop phan tng sau d6 duoc lam ngudi
xubng dén 25°C.

Thu dugc 40g dung dich polyme nuéc mau da cam (49,3% khéi lugng) (Mw
= 1390 Da).

1.7 - Vidu san xuit 7

506g (21,95mmol)  1,3-bis(3-(dimetylaminopropyljure  va 4,86g
(21,95mmol) 1-(3-(dimetylaminopropyl)-3-phenylure dugc hoa tan trong 20mL
nuéc cit va duoc dun néng trong 10 phit dén 80°C. Sau khi thu dugc dung dich
trong sudt, 10,62g (32,9mmol) triglycol etylen dimesylat dugc thém vao tung giot
trong 9 phtit va hon hgp dugc khudy trong 5 gitr & 80°C. Hon hop phén Gng sau d6

dugc lam ngudi xudng dén 25°C.

Thu duoc 40g dung dich polyme nuéc mau da cam (47,9% khéi lugng) (Mw
= 1250 Da).

2. Vi du ting dung

Thiét bi: binh Mini Sparger thé tich 2,5 lit, khqu dung dich béng bom,

khong suc khi, an6t titan dugc phu bang iridi oxit.

Dung dich ma ddng gbc chira 60 g/l ion Cu** (dugc bd sung dudi dang dong
sulfat), 50 g/l axit sulfuric, 45 mg/1 ion CI', 300 mg/1 polyetylenglycol lam chét phu
gia uc ché-chit mang va 1,0mL/l dung dich chira chit phu gia 1am sang hitu co
duge st dung. Polyme ureylen dugc thém vao dung dich gbc nay (cac Vi dy tng

dung tir 1 dén 6).
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Mait @6 dong dién 1,9 A/dm? dugc ap dung trong toan bd cac vi du tmg dung
tir 1 dén 6. Do day cuda 16p déng duoc ma 1én bé mit trén cia tAm nén c6 gia tri
trung binh bang 15 pm. Thoi gian ma 1 45 phat. Cac tAm thir nghiém dugc 1am
sach va dugc rira trude khi ma dién déng.

Céc tAm thir nghiém duogc ding trong toan b cac vi du tng dung tir 1 dén 6
bao gdm cac BMV (dd siu x dudng kinh: 70 x 75 pm va 70 x 100). Kich thuéc cia

céc tAm thir nghiém 14 8,6 x 9,6 cm.
Vi du so sanh:

- Mirapol WT® (Solvay Company) 1a polyme cua N,N'-bis[3-

(dimetylamin)propyl]-ure véi 1,1'-oxybis[2-cloetan]

Céc vi duy theo sang ché thé hién két qua t5t hon dang ké so véi Mirapol

WT® & chd céc vi du theo sang ché tao ra vét 10m véi d6 sau it hon.

Két qué thu dugc duge thé hién trong cdc bang dudi day.
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YEU CAU BAO HQ

Dung dich nuéc c6 tinh axit @& ma dién dong, bao gdm ngudn cac ion dodng,
axit va it nhat mot polyme ureylen dwoc chon tir polyme c6 cac Cong thirc

(D, (IT) va/hodc (I11)

] . i

trong do:

n 1a s nguyén tir 1 dén 40, t6t hon néu ndm trong khoang tir 1 dén 10, va

A 1 don vi din xuét tir hop chét diamino c¢6 Céng thirc (IV), (V), (VI)
va/hodc (VII) sau day:
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RZ RS

(\N/R3\N/“\N/R4\N/> v
,—* CI:HZ)y (HZ\C)\Z

J NN /[k /R“\N/\ Vi

-
@R7\ /U\ /Re N Vil
AN
N

trong do:

Ry, Ry, Rs, R4 ddc 1dp dugce chon tir nhém chi bao gém géc hydrocacbon
duoc thé hoic khong dugc thé c6 tr 1 dén 10 nguyén tir cacbon, hodc
—CH,CH,(OCH,CH,),—OH, trong d6 a 1a s6 nguyén tir 0 dén 4, va

R3, Ry doc 13p duogc chon tir nhém (CH,),, trong d6 p 1a sb nguyén tir 2 dén
12, hodc nhém —[CH,CH,0],-CH,CH,-, trong d6 m 1a ) nguyén tur 1
dén 40,

Z c6 thé gidng nhau hozc khac nhau va 12 O hoic S,

x va y 1 s6 nguyén, va c6 thé gibng nhau hoic khac nhau,

R va Rg doc 13p dugce chon tir nhém (CH,),, trong d6 p 1a sb nguyén tir 1
dén 12, hodc nhém —[CH,CH,0],,-CH,CH,—, trong d6 m 14 s6 nguyén tir
1 dén 40, trong d6 R;, Rg trong cong thirc VII ¢6 thé lién két véi gbe
pyridyl d4 néu & vi tri mefa- hodc para-, so v6i nguyén t nito trén vong

pyridin,
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don vi A don c6 thé gidng nhau hoic khac nhau,
B va B’ 1a don vi din xuét tir hop chét c6 Cong thirc (VIII), (IX), (X) hodc
(XI) sau day:

(o]
Ro /“\ Rs Rs
~y N SN Vil
H H |

Re
0
RQ\N/“\N/R3\N/> "
H H \
(Hzc);‘_

Y4

0]
AN //Jl\\\ PN
' W

0,

(0]
Ro )J\ Ry N X
/
N

trong do:

Rs, R¢ doc 14p dugc chon tir nhdm chi bao gém géc hydrocacbon dugc thé
hoic khong dwgc thé co tir 1 dén 10 nguyén ti& cacbon, va

—CH,CH,(OCH,CH,),-OH trong 46 a la sb nguyén ti 0 dén 4, va

R; duge chon tir nhém (CH,),, trong d6 p 1a sb nguyén tir 2 dén 12, hoic
nhém —[CH,CH,0],,-CH,CH,-, trong d6 m la s6 nguyén tur 1 dén 40,

Z 12 O hodc S,

x 12 s6 nguyén,
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R, duge chon tir nhém (CH,),, trong d6 p la s6 nguyén tir 1 dén 12, hoic
nhém—[CH,CH,0],.-CH,CH,—, trong d6 m 1 sé nguyén tir 1 dén 40,
trong d6 R, trong cong thirc XTI ¢ thé lién két v6i gbc pyridyl da néu & vi
tri meta- hoic para-, so v6i nguyén tir nito trén vong pyridin,

Ry duge chon tir nhom chi bao gdm hydro, gbc hydrocacbon dugc thé hoic
khong dugce thé ¢6 tir 1 dén 10 nguyén tir cacbon, mach thing hosc mach
nhanh, -CH,CH,(OCH,CH,),-OR;y va  —CH,CHy(OCH,CH,),-
(OCH,CHCH;),-OR, trong d6 a 12 s nguyén tir 0 dén 10 va b 1a s6
nguyén tu 0 dén 10, va Ry duogc chon tir nhém gdm gdc hydrocacbon
dugc thé hodc khong dugc thé ¢6 tr 1 dén 10 nguyén t cacbon, mach
thing hodc mach nhanh,

hodc trong d6 Ry hodc Rjy dugc chon tir nhém chi bao gf‘)m géc aryl hodc
alkaryl, co thé dugc thé hodc khong duge thé, va c6 thé chira mot hoic
nhiéu di nguyén tt,

B va B’ 1a khac nhau,

L 1a don vi c6 héa tri hai, dugc chon tir nhém chi bao g@)m:

_'_R11_ X“
R12
J\/o\
T e
H H,
M o K

trong do:

R;; dugc chon tir nhém chi bao gém alkylen -(CH,).-, trong d6 ¢ 1a s6
nguyén tur 2 dén 10, tt hon néu tir 2 dén 6, va xylenyl,

mdi Ry, ddc 14p v6i nhau duge chon tir nhdm chi bao gém hydro, alkyl, aryl,
alkaryl,

M 12 sb nguyén tir 0 dén 3, ¢ 1a s nguyén tr 1 dén 100, va K 1a s6 nguyén tir
1 dén 3,

don vi L don c6 thé gidng nhau hogc khac nhau,
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trong d6 mdt hodc nhiéu hop chét diamino c6 cac cong thic (IV), (V), (VD)
va/hodc (VII) duge cho phan tmg v6i mot hoac nhidu hop chét c6 Cong
thirc (X1IIa) hodc (XIIIa) sau day:

LG_R11—LG Xlla
= =
R12
LG J\/o\ LG
c c Xllla
H H,
M o K

trong d6 LG trong cong thirc XIla hodc trong cong thic XlIlla cb thé 1a
gidng nhau hoic khac nhau, va 1a nhém doi chuyén c6 thé duogc thay thé,
bang phan tmg thé, bang nguyén tt N ctia hop chét c6 cac cong thiae (IV),
(V), (VI) hodc (VII), hodc bang nguyén tir N cia hop chét c6 cac cong thirc
(VIID), (IX), (X) hoic (XI), nhd d6 tao thanh cic polyme c6 cong thirc D,
(II) hodc (III).

Dung dich nuéce c6 tinh axit d ma dién ddng theo diém 1, trong dé:

trong cong thirc (IV) Ry, Ry, Rs va Rg doc 18p duge chon tir nhém chi bao
gém metyl, etyl, hydroxyetyl, va —CH,CH,(OCH,CH,),—OH, trong 46 a la
sé nguyén tir 1 dén 4

va/hodc

trong cong thirc (VIII) Rs va Rg doc 1ap duge chon tir nhém chi bao gém
metyl, etyl, hydroxyetyl, va
—CH,CH,(OCH,CH,),—OH, trong d6 a 1a s6 nguyén tir 1 dén 4.

Dung dich nudce c6 tinh axit dé ma dién dong theo diém bét k¥ trong s céc
diém néu trén, trong do:

trong cac cdng thie (IV), (V), vahodc (VI) R; va Ry doc 1ép duoc chon tur
nhom chi bao gém etylen, propylen, —(CH,),-O-(CH,),—, va —(CH,),-0O-
(CHp)»-O-(CHy)—

va’/hodc

27129
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trong cac cong thire (VII), (IX), va/hodc (X) R; dugce chon tir nhém chi bao
gdm ctylen, propylen, —(CH,),-O-(CHp)—, vd —~(CHp)y-0-(CHp),-O-
(CHp)—

Dung dich nuéc c6 tinh axit d8 ma dién dong theo diém bét ky trong sb céc
diém néu trén, trong do:

trong cong thirc (VII) R; va Rg doc 1dp dugc chon tir nhém chi bao gdm
nhém metylen, nhom etylen, nhém propylen, nhém
—(CHa),-0-(CHa),-, hodc nhém —(CH,),-O(CH,),-O-(CHa),-

va’/hoic

trong cbng thirc (XI) R; duge chon tir nhém chi bao gdm nhém metylen,
nhém etylen, nhom propylen, nhém —(CH,),-O-(CH,),-, hodc nhom -
(CHy),-O(CHy),-O-(CHa),-.

Dung dich nudc c6 tinh axit d8 ma dién ddng theo diém bt ky trong sb cac
diém néu trén, trong d6 trong céc cong thirc (VII), (IX), (X) va/hodc (XI) Ry
va/hodc Ry ddc 1ap duge chon tir metyl, etyl, propyl, butyl, pentyl, hexyl,
octyl, hydroxyetyl, phenyl, hodc benzyl.

Dung dich nudc c6 tinh axit d& ma dién ddng theo diém bat ky trong sb cac
diém néu trén, trong d6 polyme ureylen c6 cac Cong thirc (I), (IT) va (III)

khong c6 halogen lién két cong hoa tri v6i C.

Dung dich nudc c6 tinh axit d& ma dién ddng theo diém bat ky trong sd cac
diém néu trén, trong d6 dung dich nudc ¢6 tinh axit dé ma dién ddng nay vé

co ban khong chira cac ion k&€m hodc chura it hon 2 ppm ion k€m.

Dung dich nuégc c6é tinh axit d& ma dién ddng theo diém bét ky trong s céc
diém néu trén, trong d6 polyme ureylen c6 cac cong thie (I), (II) va (III) c6
khéi luong phan tir trung binh My nim trong khoang tir 1.000 dn
20.000 Da.
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Dung dich nudce c6é tinh axit @ ma dién ddng theo diém bét ky trong s6 cac

diém néu trén, trong do6 ndéng d6 ctia polyme ureylen c6 cac Cong thic (I), -

(II) va/hodéc (III) nam trong khoang tir 0,001 mg/1 dén 200 mg/1.

Dung dich nuéc c6 tinh axit @ ma dién ddng theo diém bét ky trong sb cac
diém néu trén, trong d6 dung dich nudc co tinh axit dé ma dién ddng nay

con bao gébm ngudn cac ion halogenua, hodc céc ion halogenua.

Dung dich nuéc c6 tinh axit dé ma dién ddng theo diém 10, trong d6 ndéng

d6 cac ion halogenua nim trong khoéng tir 20 mg/1 dén 200 mg/1.

Dung dich nudce c6 tinh axit @ ma dién dong theo diém bét ky trong sb cac
diém néu trén, trong d6 dung dich nudc co tinh axit d8 ma dién dong nay
con bao gdm chét phu gia ting tdc-1am sang dugc chon tr nhém bao gbm

c4c hop chét thiol-, sulfua-, disulfua- va polysulfua- hitu co.

Phuong phap ling pht ddng 1én tAm nén, bao gdm cac buéc theo trinh tur

nhu sau:

a. chudn bi tAim nén, va

b. cho tAm nén tiép xtc véi dung dich nude co tinh axit d8 ma dién dong
theo diém bét ky trong sd cac diém tir 1 dén 12,

c. cho dong dién chay qua gitra tdm nén va it nhat mgt andt,

va nh d6 thu dugc 16p phi ddng trén tAm nén.

Phuong phép ling phi dong 1én t4m nén theo didm 13, trong d6 tAm nén
dugce chon tir nhom bao gém bang mach in, tAm nén IC, 14t ban dan va céc

tAm nén thay tinh.

Phuong phép ling phit ddng 1én tAim nén theo céc diém 13 hoic 14, trong d6
ddng dwoc ling phit vao cac chu triic 16m duge chon tir nhém bao gdm céc

ranh, 13 cut, cac 15 thong qua silicon va cc 16 thong thiy tinh.
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