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(57) Sang ch& dé cap dén ché phdm nhil twong nudc trong ddu va phuong phip
tao ra ché pham nay.

Ngoai ra, sang ch&€ con dé cap dén phuong phép keo tu céc chat rin lo ling
khoi dong xtr 1y trong qud trinh san xuét nhom oxit bang cach tron 1an chét keo
tu polyme dugc tao ra tir ch€ phdm nhii twong nudc trong dau néu trén véi dong

xtr Iy nay, nho d6 1am gidm luong chat ran lo ling c6 trong dong xt 1y.
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Linh vire k§ thuit dwoe dé cap

Sang ché dé cap dén ché phim nhii twong nudc trong dau. Cu thé 13, sang ché
dé cap dén ché phim nhii trong nuée trong dau bao gdém polyme chira silic dung trong

qué trinh san xut nhém oxit.
Tinh trang k§y thuit ciia sang ché

Bauxit 12 nguyén liéu thd cha yéu dé san xuit cac hop chit nhom. Trong khi san
xuét céc hop chit nhdm, bauxit c6 thé dugc tach loc dé thu duge nhom hydroxit theo
quy trinh Bayer, quy trinh Sinter va su két hop cta hai quy trinh nay. Bauxit thuong
dugc phéan loai theo thanh phin khoang vat chinh nhu gibsit, boehmit va diasporic.
Thanh phén khoéang vat ctia bauxit co thé tac dong dén phuong phap xur ly.

Trong quy trinh Bayer dé san xuét nhém oxit tir bauxit, quing bauxit dugc phéan
loai & nhiét d6 va &p sudt cao véi dung dich kiém, vi du, natri hydroxit (NaOH), dé thu
dugc céc dung dich qua bdo hoa natri-aluminat (thudng dugc goi 14 “dung dich qua
bio hoa mau xanh 14 cAy”) chira tap chit khéng tan con lai & dang huyén phu.

Khi bauxit bao gdm chul yéu gibsit, sir tach nhém oxit tir bauxit c6 thé dat duogc
& nhiét do cao khoang tir 100°C dén 150°C. Tuy nhién, néu bauxit chira cha yéu
boehmit hoic diasporit, su tach nhém oxit tré nén khé khan hon, yéu ciu nhiét do 16n
hon 200°C. Hon nita, ciing cin biét rang viéc thém d4 vdi trong subt qua trinh phan
loai boehmit hodc diasporit bauxit c6 thé cai thién lugng nhom oxit thu hdi duge.

Quy trinh Sinter xen k& hodc phu trg cho quy trinh Bayer, thuong dugc sir dung
dé xir ly bauxit chira ham luong silic oxit cao. Trong quy trinh Sinter, bauxit (hay
Bayer “bun d6”) dugc nung & nhiét do 1200°C véi natri cacbonat va/hodc da voi trude
khi khir véi dung dich NaOH, tao ra dung dich natri aluminat (thudng dugc goi la
“dung dich qua bédo hoa mau xanh 14 cay”) va chét khong tan “bun két” (“sinter mud”).

Can khong tan, vi du, chit rén lo limg, phét sinh trong subt qua trinh san Xuét

nhém oxit bao gém sit oxit, natri aluminosilicat, canxi aluminosilicat, canxi titanat,
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titan dioxit, canxi silicat va cac vét liéu khac. Khoang vat bauxit va cac chét phu gia
héa hoc thém vao trong sudt qué trinh c6 anh huéng dén pha rin. Quaé trinh tach chét
rén lo limg tir dung dich quéa bdo hoa mau xanh 14 cay gin diém sbi ctia né dugce goi la
“su lam trong”.

Trong giai doan 1am trong, cic hat rin thd thudong dugc loai bo voi “bé ling
cat” xyclon. P& tach phan chét rin min hon tir dung dich, bun thuong dugc cp dén
tram chura bé léng bun ma tai d6 né dugc xr ly vai thanh ph'?ln trg keo tu c6 thé dua
trén loat cac chét trg keo tu gbm ca tinh bot, bot mi, mudi polyme polyacrylat, chét
ddng tring hop mudi acrylat/acrylamit, vi/hodc polyme tan dugc trong nudc chira
nhém treo axit hydroxamic hodc cic gbc mubi. Khi bun ling, dung dich mau xanh 14
cay dugc lam trong chay tran phia trén cia bé lam ling va chuyén qua cac budc tiép
theo.

Tai thoi diém nay, quy trinh Sinter thuong doi hdi bude khac ma chét phu gia
tach silic nhu da voi dugce thém vao dung dich mau xanh 14 cay dé loai b silic oxit ra
khéi dung dich.

Bun dugc xr ly véi cac chét trg keo tu va cép t&i bé tach silic dé loai bo cac san
phim tach silic khong hoa tan duoc bao gdm cic mubi natri aluminosilicat va canxi
aluminosilicat.

Céc chat rin da dugc ling tir phuong phéap keo tu nhu bun,dugc thu hdi tir day
ctia bé ling bun va di qua dong rira nguoc dé thu hoi natri aluminat va natri cacbonat.
Tuy thude vao mirc dd cua silicat va titan oxit cé trong bauxit, bun d6 va/hoic dung
dich aluminat c6 thé chira natri aluminosilicat, canxi silicat, canxi aluminosilicat, canxi
titantat va titan dioxit. Nhitng chit khong hoa tan nay thuong lién quan dén cac san
pham tach silic (DSP) ¢6 thé con lai lo ling trong bun dé va/hodc dung dich aluminat.

Trong budc 1am trong, cac chit ran lo limg t6t nhat 1a dugc tach ra véi toe do
turong d6i nhanh néu toan bd qua trinh 13 c6 hiéu qua. Hiéu qua loai bod chét rén lo limg
tur déng chit xir Iy dang san xudt clia qua trinh trong quy trinh san xuit nhém oxit da
duge giai quyét theo sb cach khac nhau, bao gbm, nhung khong giéi han: st dung
polyacrylat nhu chét trg keo tu; sit dung hdn hop cita polyacrylat va tinh bot trong
dong thu hdi nhom oxit Bayer; sir dung polyacrylamit bén trong bé ling bun; cic giai

doan xtr Iy khac nhau trong dong thu hdi nhdm oxit Bayer véi cac hdn hop chét trg keo
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tu khac nhau; loai bo cac chit rin lo limg tir dong qué trinh nhém oxit Bayer bang
cach tiép xtic va tron dong quy trinh Bayer véi polyme da dugc hydroxamat hoa; va sit
dung cac hdn hop ciia cc nhii twong polyme da dugc hydroxamat hoa véi cac nhii
tuong polyacrylat dé loai bo cac chét rén lo lrng khoi cac dong xur Iy nhém oxit cia
quy trinh Bayer.

Cac polyme chira silic duge boc 16 dé lam trong nudc. Cac vi du bao gém,
nhung khong gi¢i han &, aminometylphosphonat chira silic dé 1am keo tu cdc chét rén
lo ling trong nuéc; cac chat déng trung hop cia dialyldimetylamoni halogenua va
vinyltrialkoxysilan nhu chdt lam déng tu st dung trong su khir nhii twong cia déu
nudce thai, sy Khir nude cla cac bun quing khoang chit (vita khoang chét), va sy loc
nude thai; va vinyltrialkoxysilan nhu chét luu hoa dé lam thay ddi cu triic ciia chét
khong ion, cation va anion polyme hoa tan trong nudce va viéc st dung céc polyme
bién ddi cu trac nhu cac chit keo tu. Polyme chira silic ciing dugc sir dung dé kiém
so4t quy mo san xuit nhom silicat.

US 2008/0257827 mo ta viéc st dung dung dich nudc ciia polyme chira silic dé
cai thién tinh keo tu bun d6 trong quy trinh Bayer.

GB2315757A dé cap dén nhii trong nudc trong dau chira polyme silic va chit
hoat dong bé mat, va dé& xuét quy trinh diéu ché nhi tuong nudc trong dau bing cich
tao ra hdn hop chira polyme silic va chit hoat dong bé mit ma dung dich nuéc dugc bd
sung. US4698178A dé cap dén nhii trong nudc trong diu chira polyme silic va chit
hoat dong bé mit. Chit ddng tring hop polyoxyalkylen-polysiloxan dugc d& xuit duge
xac dinh cong thirc thé hién nhém két thuc trimetylsilyl va nhém don vi ldp véi cac chi
sb ﬁ, m va o, khéng ¢6 nhém nao ¢6 nhéom -Si(OR); nhur 1a diém dugc yéu ciu bao ho
trong cac diém yéu ciu bao ho doc lap 1, 5 va 14.

US5883181A dé cap dén phuong phap keo tu chét rdn lo limg bing cich bd
sung nhii trong nghich da phuong thirc (xem cot 4, dong 35-64, yéu cau bao ho). Nhii
tuong c6 thé chira polyme silic (xem cot 12, dong 39-64).

Su keo tu cia cac chét ran lo ling dugce biét dén, dic biét canxi silicat, canxi
aluminosilicat, canxi titanat va cac hat nho titan dioxit, tir quy trinh san xuit nhom
oxit, dic biét cac dong quy trinh Bayer va/hoic Sinter, c6 thé thu dugc bang cach thém

va hiéu qua trén hop phin chét trg keo tu nhii twong nudc trong dau c6 polyme chira



21215

silic vao trong riéng qua trinh dong hogc tiép theo, hoic két hop véi chét trg keo tu
thong thuong. Viéc xir ly thong thuong, nhung khong thuong xuyén, thuc hién trude
cac bude ling ban va c6 thé lam giam déng ké su can thiét phai loc. Vi céc chét rén lo
ling chira cac tap chét khong mong mudn, sur giam céc chét rén lo limg dat duoc do
viéc thyc hién sang ché ciing c6 thé din dén cai thién d6 tinh khiét cta san phim nhom
oxit. Ciing thiy rang, cc polyme chira cac nhil tuong nuéc trong diu c6 ndng do silan
cao c6 thé duge xir ly so bd. Cac nhil trong nurdce trong ddu cé diém dong tu thip hon
so véi cac dung dich da biét, va do d6 & dang l6ng va c6 kha niang s\t dung & nhiét do
thip. Cac nhii turong nudc trong diu cia polyme chira silan tiép tuc dugc tim thdy c6
thé d& dang duoc pha tron véi bét ky ty 1& ndo bang céch tron don gian voéi cic nhii
trong cua cac polyme anion, nhu polyacrylat va/hodc céc polyacrylamit dd dugc

hydroxamat hoa.
Ban chit k§ thuit ciia sang ché

Theo mét khia canh, sang ché d& xuét phuong phap tao ra ché phidm nhii tuong
nuéc trong diu, phuong phép nay bao gdm cac bude: tao ra dung dich nudc chira
polyme chura silic; va tron 1an dung dich nuéc vai chét hoat dong bé mit va dau dé
hinh thanh ché phdm nhii trong nude trong dau c6 polyme chira silic.

Theo mot khia canh khac, sang ché dé xuit ché phim nhii tuwong nuéc trong diu
bao gém polyme chira silic, hop chit ndy dugc san xuit bing cach tron 14n dung dich
nudc bao gdbm polyme chira silic véi chit hoat dong bé mat va diu dé thu dugc ché
phdm nhil trong nuéc trong dau.

Theo mot khia canh khéc nita, sang ché @& xuit phuong phéap keo tu bao gdm
céc budc: tron 1an polyme keo tu duge cung cip bdi cac ché phidm nhii trong nudc
trong diu nhu duge mé ta & trén voi dong chét xir ly dang san xuét trong quy trinh
san xuét nhom oxit, polyme keo tu dugc tron 1an véi luong hiru hiéu dé két tu it nhit
phin ciia cic chét rén lo ling trong d6, khac biét & chd, cdc chét rén lo ling dugc
chon tir nhom bao gém bun d6, natri aluminosilicat, canxi silicat, canxi
aluminosilicat, titan oxit va hén hop cua chung.

Theo mdt khia canh khéc nira, sang ché dé xuét ché phim nhii trong nudc trong
dau bao gdm polyme chira silic c6 it nhit 8% sé don vi monome cta polyme chira silic

ndy 13 bao gdm nhém —Si(OR)s, trong d6 R doc lap dugce chon tir nhém chi bao gdbm

-5-
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hydro, Cy.5 alkyl, alkenyl C; 59, Cq.12 aryl va Cr.5 aralkyl; va trong d6 R va R’ khong
dugc thay thé hodc dugc thay thé bing hydroxy.

Séng ché dugc md ta cach chi tiét hon dudi day.

MG ta chi tiét sang ché

M5 ta dudi ddy va cac vi du minh hoa chi tiét cho cac phuong 4n ciia sang ché.
Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay sé& thira nh4n nhiéu bién thé
va cac bién dbi cua sang ché nim trong pham vi cua n6. Theo d6, m6 ta cta cac
phuong an dudi ddy khong dugc cho 1a giéi han pham vi bao ho ctia sang ché.

Pi biét ring c6 nhiéu polyme chira silic dugce sir dung nhur cic chét keo tu cho
cac chit ran lo limg trong cac dong chét xir Iy cia quy trinh san xuét nhém oxit nhu
quy trinh Bayer va quy trinh Sinter.

Phuong 4n bao gém hop chit nudc trong diu chira polyme chira silic. Cac nhii
twong nudc trong dau (ciing duoc goi 12 “nhil twong nghich”) bao gdm cation, anion
hodc polyme chira silic khong ion trong pha dung dich nuéc, didu mé (dudi day dugc
goi 13 “d4u”) dé pha ddu va chit nhii twong héa (dudi ddy goi 1a “chét hoat dong b
mat”). Cac nhil trong nude trong déu duge mé ta dudi diy ma diu 1a pha lién tuc va
bao gdm polyme chira silic hoa tan trong dung dich nuéc phéan tan cta nhii trong. Cac
nhii trong nghich dugc “ddo” hodc dugc hoat héa dé sir dung béng cach tach cac
polyme tir cic hat bing cach cit (pha v&), pha lodng hodc chit hoat dong bé mat khac
(duge goi 1a “chit hoat dong bé mit nghich” dugc thé hién trong US 3734873, mo ta
su ddo ngugce. Polyme chura silic thuong duogc dinh hinh dé tdng cuong su keo tu cua
céc chét rin lo limg trong cong doan hoa tach quing bauxit. Cac vi du cta cac polyme
chira silic bao gém cac polyme c6 nhém treo silan, vi du cac nhém treo chira silic, theo
cong thire (1):

=Si(OR); (D)

trong d6 R doc 1ap 1a hydro, C,. alkyl, Cy.5 alkenyl, Cg.1; aryl, Cy.p9 aralkyl,
ion kim loai nhém I, ion kim loai nhém II hoic NR’,", trong d6 R’ doc lap 1a hydro,
Ci.20 alkyl, Cy99 alkenyl, Cq. ), aryl, Cy.5 aralkyl, va trong d6 R va R’ doc 14p 1a khong
dugc thé hodc dugce thé bing hydroxy. Céc vi du cho c4c nhém R gbém cac nhém alkyl

thép, vi du cdc nhém C¢ alkyl va nhém C, .3 alkyl; phenyl, benzyl, Na*, K™ va NH,".
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Trong sb céc phuong 4n, nhém —Si(OR); vi du, céng thic I, 13 nhém
trimetoxysilan (R=metyl) hodc nhém trietoxysilan (R=etyl). Cac nhém alkyl khéc
cling ¢ thé duge sir dung thuan lgi nhu R trong c6ng thie (I). Thuat ngir “alkyl”,
dugc sir dung duéi ddy 1a thuat ngit chung va dugc sir dung theo nghia thong thudng
cua nd, bao gém, khong gidi han, dé dé cap dén chudi mach théng hodc mach nhanh,
khong vong hodc vong, hydrocacbon béo no chira mét, hai, ba, bén, ndm, sau, bay,
~ tam, chin hodc mudi nguyén tir cacbon, trong khi thuit ngir “alkyl thip” c6 nghia
giéng nhu alkyl nhung chira mot, hai, ba, bn, nim hodc sau nguyén t& cacbon. Dai
dién cho cac gbc alkyl mach thing no bao gbm metyl, etyl, n-propyl, n-butyl, n-pentyl,
n-hexyl, va tuong tw. Céc vi du cho gdc alkyl mach nhénh no bao gbm isopropyl, sec-
butyl, isobutyl, tert-butyl, isopentyl, va twong ty. Pai dién cho cic gbc alkyl mach
vong no gbm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, -CH,xyclopropyl, -
CHaxyclobutyl, -CH,xyclopentyl, -CH,xyclohexyl va twong tu. Cac nhém alkyl mach
vong cling c6 thé duoce goi 1a “ddng vong” va bao gdm di- va poly-déng vong nhu
decalin va adamantan.

Céc gbc alkyl khong no chira it nhit ndi d6i hodc ndi ba gilta cic phan ti
cacbon lién k& (dugc goi 1a “alkenyl” hodc “alkynyl”, twong tmg). DPai dién cho gbc
alkenyl mach thing hodc mach nhanh bao gdm etylenyl, propylenyl, 1-butenyl, 2-
butenyl, isobutylenyl, 1-pentenyl, 2-pentenyl, 3-metyl-1-butenyl, 2-metyl-2-butenyl, 2,
3-dimetyl-2-butenyl va tuong ty. Pai dién cho gbc alkynyl mach thing hodac mach
nhanh bao gdm axetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-
metyl-1 butynyl, va twong tu. Pai dién cho cac gdc alkyl mach vong khéng no bao
gbm xyclopentenyl va xyclohexenyl, va tuong tu.

Trong khi khong thay thé alkyl, cac gbe alkenyl va alkynyl thuong thich hgp,
thay thé cac gdc alkyl, alkenyl va alkynyl ciing c6 thé sir dung thuan loi.

Trong cac phuong an da biét, R c6 thé 1a hodc bao gbdbm gbc aryl. Thuat ngir
“aryl” dugc sur dung duéi day nhu thudt ngir chung va dugc sir dung theo nghia thong
thudng ciia no, bao gdm, khéng gidi han, d& dé cap t6i nira carboxylic ddy thom nhu
phenyl hodc naphtyl, cling nhu aralkyl va nira alkylaryl. Thuét ngir “aralkyl” dugc sir
dung dudi day nhu thudt ngit chung va dugce str dung theo nghia thong thudng cua no,

bao gdm, khong gioi han, dé dé cap dén alkyl c6 it nhét nguyén tr alkyl hydro dugc
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thay thé voi nua aryl, nhu benzyl, ~CHy(1 hodc 2-naphtyl), —(CH,),phenyl, —
(CHy)sphenyl, —CH(phenyl),, va tuong tu. Thuat ngir “alkylaryl” dugc sir dung dudi
day nhu thuat ngir chung va dugc st dung theo nghia thong thudng cla né, bao gbm,
khong giéi han, dé dé cap dén aryl c6 it nhat nguyén tir aryl hydro dugc thay thé voi
nira alkyl. Déc bit wu tién cac nhém aryl bao gdm céc gbe Ce.s aryl va Cy, aralkyl.

Trong khi khong thay thé alkyl hodc cac nhém aryl thuong dugc uu tién, trong
cac phuong 4n da biét, thay thé alkyl hodc cac nhém aryl c6 thé dugc st dung thuén
lgi. Thudt ngir “thay thé”, dugc sur dung dudi ddy nhu thuit ngit chung va duge st
dung theo nghia thong thudng ciia no, bao gdm, khong gi6i han, dé d& cap dén bét ky
cac nhém & trén (vi du alkyl, aryl) trong d6 it nhit nguyén tir hydro duoc thay thé boi
nhém thé. Trong treong hop ctia nhom thé keto (“~C(=0)-") hai nguyén ti hydro
dugc thay thé. Khi thay thé, “cac nhém thé”, trong ndi dung cda phuong an wu tién,
bao gém halogen, hydroxy, xyano, nitro, sulfoamit, carbonamit, carboxyl, ete,
carbonyl, amino, alkylamino, dialkylamino, alkoxy, alkylthio, haloalkyl va céc chit
tuong ty. Ngoai ra, hodc nhiéu hon céac nguyén tir cacbon ctia nhém R c6 thé dugc thé
bdi nguyén tir khéc loai, vi dy, nito, oxy hoic Iuu huynh.

Trong phuong 4n, nhém -Si(OR); duge gin véi nhoém treo mach chinh ciia
polyme chira silic. Nhém treo -Si(OR); dugc ndi truc tiép v6i nguyén tir (vi du nhu
nguyén tir cacbon) trén mach chinh cua polyme chira silic hodc trén mach chinh cua
polyme thong qua nhém lién két thich hop. Céc vi du cho cac nhém lién két bao gbm
cac chudi alkyl mach thing hoan toan bao hoa C,.¢, nhur chudi alkyl véi cc lién két ete
(vi dy, alkoxy hodc cac nhém lién két poly(alkoxy)). Cac nhom lién két khac bao gdm
cac chudi alkyl v6i lién két amit va cac thay thé hydroxy, vi du:

—C(=O)(NH)CH,CH,CH,~

—-NHCH,CHOHCH,0OCH,CH,CH,-

—NHC(=O)NHCH,CH,CH,~

Theo mét phuong 4n, nhém -Si(OR); duge bao gbm hodc gin 1én mach chinh
cua polyme va/hodc bit ky vi tri thich hop nao cia polyme (vi du, nhu nhém cudi
cling, trén phan ghép hodic chudi bén, hodc tuong tu). Trong cac phuong an di biét cia
polyme chira silic, né c6 thé doi hoi bao gdm céc nhém treo khac ngoai nhém -

Si(OR);. Céc vi du cuia cac nhém treo bao gébm céc nhom carboxylat nhu —C(=0)0O-
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hodc —C(=O)OH, cac nhém amit nhu —C(=0)NR’R” trong d6 R’ va R”, doc 1ap véi
nhau, c6 thé 1a H, alkyl hodc alkenyl, cic nhém dugc hydroxamat héa nhu —
C(=O)NHO", va cac nhém amin nhu —-NH,. Cac nhom treo khac cling c6 thé duge sir
dung, s€ dugc danh gia cao bai trinh do trong linh vire ky thuat.

Trong cac phuong 4n da biét, mach chinh cta polyme chira silic bao gdm céc
nhém tudn hoan etylen thay thé vi du, —[CH2C(R"H]-, trong d6 R* bao gdm nhém -
Si(OR); c6 hodc khong c6 nhom lién két dugc md ta & phin khac trong tai liéu nay,
hoic nhém treo thay thé khéac. Cé thé dugc str dung loai duy nhét ciia nhém lién két
hodc su két hop cac nhom lién két. Trong cac phuong 4n da biét, su ting thém céc
nguyén tir hydro cia nhém tuén hoan etylen c6 thé dugc thay thé boi nhém treo silan
hodc vai nhém treo khac. Lugng nhém thé -Si(OR); trong polyme chira silic cé thé
bién ddi, tiry thudc vao loai cia polyme va tng dung. Vi du, trong phuong 4n it nhét
8% don vi monome ciia polyme chira silic 13 bao gdbm nhém —Si(OR);.

Trong cac phuong an khéc, polyme chira silic ¢6 thé c6 it nhit 10%, 12%, 15%
hoac 20% don vi monome chira nhom -Si(OR);. Luong 16n cic nhém -Si(OR); c6 mat
trong hop chét tro keo tu c6 thé tang loi ich keo tu cta hop chét tro keo tu.

Ché phim nhii tuong nudc trong diu dugc tao ra tir dung dich nuéc bao gbm
polyme chira silic va tron lan dung dich nuéc vai chét hoat dong bé mit va dau, do dé
tao ra ché phdm nhii tuong nuéce trong dau bao gdm polyme chua silic. Cac nhii tuong
nudc trong dau pha lién tuc 1a pha dau lién tuc véi polyme chira silic hoa tan trong pha
phén tan nuéc.

Dung dich nuéc bao gém polyme chira silic ¢6 thé dugc tao ra theo sé cach
khac nhau. Trong phuong 4n, mach chinh polyme duoc téng hop bing phuong phap
truang hop va cidc nhom chira silic dugc dua vao thong qua loat cac phan img trong
dung dich. Ngoai ra, polyme chira silic c6 thé dugc tao ra trong dung dich trong d6
monome chira silic dugc sir dung dé taora polyme lién két cac nhém chura silic.

Vi dy, trong vai cac phuong 4n céc polyme chira silic c6 thé dugc tao ra bang
cach tring hgp cac monome chira nhém ~Si(OR); ctia cong thire (I), hoidc bing cach
tao ra chit dong trung hop nhur monome véi hodc nhiéu hon cac co-monome. Cac
monome thich hgp bao gdm, nhung khong gidi han vinyltrietoxysilan,

vinyltrimetoxysilan, allyltrietoxysilan, butenyl-trietoxysilan, y-N-
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acrylamidopropyltrietoxysilan, p-trietoxysilylstyren, 2-(metyl-trimetoxysilyl) acrylic
axit, 2-(metyltrimetoxysilyl)-1,4-butadien, N-trietoxysilylpropyl-maleimit va c4c san
phim phan tmg khac cla anhydrit maleic va cac anhydrit khong no khéc véi cac hgp
chét amino chira nhém —Si(OR);. Cac monome hoic cidc nhém tuin hoan c6 thé bi
thily phéan béi gbc ngdm nude, truée hodc sau khi trung hop. Cac comonome thich hop
bao gdm, nhung khong gidi han, vinyl axetat, acrylonitril, styren, axit acrylic va este,
acrylamit va thay thé cac acrylamit nhu acrylamidometylpropansulfonic axit. Cac
copblyme ciling c6 thé 14 cic copolyme ghép, nhu polyacrylic axit-g-
poly(vinyltrietoxysilan) hodc poly(vinylaxetat-co-crotonic axit)-g-
poly(vinyltrietoxysilan). Cac polyme nay c¢6 thé dugc tao ra trong loat cadc dung méi
axeton, tetrahydrofuran, toluen, xylen, va twong ty. Trong vai trudng hop, polyme hoa
tan trong phéan tmg dung mai va ¢ thé thu hdi thuan lgi bing cich cit dung moi. Hodc
néu polyme khong hoa tan trong phéan ing dung méi, sin phdm c6 thé thu hdi thuan lgi
bang cach loc; tuy nhién, bat ky phuong phép thu hdi nao ciing ¢6 thé duge st dung.
Céc chét khoi mao phan (g thich hop gdm 2,2’azobis-(2,4-dimetylvaleronitril) va
2,2-azobisisobutyronitril, benzoylperoxit, cumen hydroperoxit, va tirong tir.

Trong vai phuong an céc polyme chira silic dugc mé ta & dy c6 thé dugce tao ra
bang phén tng hop chit chira nhém ~Si(OR), cling nhu nhém phéan (mg ma c6 thé
phén ‘mg v6i nhom treo hodc nguyén tr & mach chinh cia polyme dd cé. Cac
polyamin c6 thé phan tmg véi loat cac chat chira hodc nhiéu nhém —Si(OR); dé dua ra
céc polyme co thé sir dung trong cac phuong 4n wu tién. Nhém phén tmg cé thé 1a
alkyl halogenua, ching han nhu cloropropyl, brometyl, clorometyl, bromoundexyl,
hodc nhém thich hop khéc.

Hop chét chira hodc nhidu nhém ~Si(OR); ¢6 thé chira nhém chirc ning epoxy
nhu glyxidoxypropyl, 1,2-epoxyamyl, 1,2-epoxydexyl hodc 3,4-epoxyxyclo-hexyletyl.
Nhém phan g ciing c6 thé 13 su két hop ciia nhém hydroxyl va halogen, nhu 3-cloro-
2-hydroxypropyl. Phan ntra phan tng c6 thé ciing chira nhém isoxyanat, nhu
isoxyanatopropyl hodc isoxyanatometyl phan (g v6i nhém amin dé tao ra lién két ure
hodc v6i nhém hydroxyl dé tao ra lién két uretan. Ngoai ra, céc silan chira cac nhém
anhydrit, nhu triethoxysilylpropylsucxinic anhydrit, c6 thé sir dung. Céc phén ung co

thé tién hanh hoac nguyén chit hoic trong dung moi thich hgp. Thém nita, cac nhém
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chirc ning khac nhu nhém alkyl c6 thé thém véao bing cach phan ng cdc nhém amin
khac hodc cac nguyén tir nito vao polyme véi alkyl halogenua, epoxit hodc cdc
isoxyanat. Cac polyamin c6 thé dugc tao ra theo nhidu phuong phép. Vi du, ching ¢6
thé duqc tao ra bdi phan mg trang hgp mé vong cia aziridin hodc cac nhém tuong tur.
Chung ciing c¢6 thé tao ra bang cac phan (ng ngung tu cia cidc amin nhu amoniac,
metylamin, dimetylamin, etylendiamin, hodc twong ty v&i phan tmg cac hop chét nhu
1,2-dicloetan, epiclohydrin, epibromhydrin hoic cic hgp chét turong tu.

Céc polyme chira cac nhém anhydrit ¢6 thé phan mg véi loat cac hop chit chira
silic (vi dy, chira hoic nhidu nhom —Si(OR);) d& lam cho cac phuong an cua cac
" polyme chira silic dugc mé ta dudi ddy. Cac polyme khoi mao thich hop bao gém cac
polyme ddng nhit maleic anhydrit, va cac copolyme clia anhydrit maleic v&i céc
monome nhur styren, etylen, metylvinylete, va twong ty. Polyme khoi mao ¢6 thé ciing
12 copolyme ghép nhur poly(1,4-butadien)-g-maleic anhydrit hodc polyetylen-g-maleic
anhydrit, hodc twong ty. Cac monome anhydrit thich hgp bao gdm itaconic va
xitraconic anhydrit. Cac hop chat phan tng silan thich hop bao gébm nhung khong gi6i
han  y-aminopropyltriethoxysilan,  bis(y-triethoxysilylpropyl)amin, ~ N-phenyl-y
aminopropyltriethoxysilan, p-aminophenyltriethoxysilan, 3-(m-aminophenoxypropyl)-
trimethoxysilan, y-aminobutyltriethoxylsilan, va tuong ty. Cac nhom chirc niang khac
c6 thé thém vao polyme bang cach phan Gng véi cac amin, ruou va cac hop chét khac.

Trong phuong 4n uu tién, polyme chira silic bao gdm cic nhém tudn hoan, céc
nhém tudn hoan bao gdm nhém tudn hoan déu tién c6 cu triac —[C(RHH-C(RHH]- va
nhém tudn hoan thtr hai c6 clu tric -[C(R>)H-C(RY)H]-, trong d6 R', R® va R* 1a -
C(=O)OR, va trong d6 R?1a —C(=0O)NH-R’-Si(OR)3, va trong d6 R 1a nhém I hodc ion
kim loai nhém II, t5t nhédt 1a Na hoic K, va R’ Ia alkylen c6 1 dén 12 nguyén tir
cacbon, t&t nhit c6 2 dén 6 nguyén tir cacbon, tdt hon nita 1a propylen. Trong phuong
4n, lugng ctia nhém tudn hoan déu tién it hon khoang 5%, tdt hon 12 it hon 8% tinh
theo s6 dya trén téng sb cic nhom tudn hoan trong polyme. Polyme c6 thé bao gdm
ngoai cac nhém tun hoan din xuét tir cdc monome vinyl nhu styren, alkyl vinyl ete va
N-vinylpyrolidon.

Trong phuong 4n wu tién khéc, polyme chira silic bao gdm céc nhém tudn hoan,

cac nhém tuin hoan bao gdm nhom tudn hoan diu tién c6 cdu tric —-[C(R"H-C(RHH]-
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, thom tuén hoan thit hai ¢6 cu tric -[C(R*)H-C(R)H]- va nhém tudn hoan thi ba c6
cau tric -[C(R)H-C(R®H]-, trong d6 R!, R’, R* va R® 1a —C(=O)OR, R? 1a -
C(=O)NH-R’-Si(OR);, R® 1a -C(=0)NR”R” va R 13 nhém I va ion kim loai nhém 11,
t6t hon 1a Na hoic K, va R’ 1a alkylen bao gdm tir 1 dén 12 nguyén ttr cacbon, tét hon
tir 2 d&én 6 nguyén tr cacbon, t6t hon Ia propylen, va trong d6 R” 13 hydro hodc nhém
alkyl hodc alkenyl va R™ 1a nhom alkyl hodc alkenyl, t5t hon bao gdm tir 1 dén 18
nhom cacbon. Polyme c6 thé bao gdm ngoai cac nhém tudn hoan din xuit tir céc
monome vinyl nhu styren, alkyl vinyl ete va N-vinylpyrolidon. Trong phuong an,
lugng ciia nhém tudn hoan dau tién it nhét 1a khoang 5%, tét hon 1a it nhat khoang 8%
va lugng ctia nhom tudn hoan thy ba it nhét khoang 10%, tinh theo sb dua trén téng sb
c4c nhém tudn hoan trong polyme.

Céc polyme chira nhém hydroxyl c6 thé phan tng v6i nhém chirc ning epoxy,
nhu glyxidoxypropyltrimethoxysilian. Cac vi du ctiia cic polyme chira cac nhém
hydroxyl bao gdm polysacarit nhu tinh bot va hydroxyetylxenluloza.

Trong phuong 4n, polyme chira silic bao gdm cdc nhom tudn hoan, cic nhém
tudn hoan bao gdm nhém tuin hoan déu tién véi ciu tric ~[CH,C(R"HH]- va nhém
tuln hoan thit hai ¢6 cAu trac [[CH,C(R*)H]-, trong d6 R' 12 ~C(=0)0- hoiic -
C(=0)NH, hoic két hop ctia ching, va trong d6 R? 1a -
C(=0)NHCH,CH,CH,CH,Si(O-);. Trong phuong 4n, lugng ciia nhom tudn hoan diu
tién it nhét 1a khoang 8% vi dy, it nhét khoang 10 tinh theo s dua trén tbng s cac
nhém tudn hoan trong polyme.

Trong phuong 4n, polyme chira silic bao gdm cac nhom tudn hoan, cic nhém
tudn hoan bao gdm khong bét bude tir 0 dén 50% ciia nhém tudn hoan diu tién c6 ciu
tric [CH,C(R"H]-, khong bit budc tir 0 dén 90% ciia nhém tudn hoan thir hai ¢6 cdu
triic -[CH,C(R*)H]-, khong bt budc tir 0 dén 60% ciia nhém tudn hoan thir ba ¢ ciu
trac —[CH,C(R*>)H]—, tir 8 dén 100% cta nhém tudn hoan thir tu c6 céu tric —
[CH,C(R*H]-, va khong bét budc tir 0 dén 60% ctia nhém tudn hoan thi nim c6 cdu
triic -[CH,C(R*)H]-, trong d6 R' 1a C(=0)NH,, R? 1 -C(=0)0-, R® 1a -C(=0)NHO-,
R* 1a ~NHCH,CH(OH)CH,0CH,CH,CH,Si(0-);, vi R’ 1a -NH,. Trong phuong én,
polyme chira silic bao gdm 1én dén khoang 50% tinh theo sé ctia nhom tudn hoan du

tién, 1én dén khoang 90% tinh theo s6 nhém tuln hoan thir hai, 1én dén 60% tinh theo
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s6 nhém tudn hoan thir ba, tir 8% dén 50% tinh theo s6 nhém tudn hoan thir tu, va 1én
dén 30% tinh theo sé nhém tudn hoan thir nam.

Trong phuong 4n khéc, polyme chira silic chita c4c nhém tudn hoan, cac nhém
tudn hoan bao gdm nhom tudn hoan diu tién c6 céu truc —[CH2C(R1)H]—, nhém tudn
hoan thir hai ¢6 ciu tric —-[CH,C(R,)H]—, nhém tudn hoan thir ba c6 cdu tric —
[CH,C(R3)H]-, nhém tudn hoan thir tw c6 cdu tric -[CH,C(RYH]~, va nhém tudn
hoan thir nam c6 cdu tric ~[CH,C(R*)H]-, trong d6 R 1a C(=0)NH,, R’ 13 ~C(=0)0-,
R’ la ~C(=0)NHO-, R* 1a ~NHC(=0)NHCH,CH,CH,Si(O-)s, va R® 13 ~NH,. Trong
phuong 4n, nhém tudn hoan d4u tién va nhém tuin hoan thir hai két hgp cing nhau
khodng 65% dén khoang 70% sb nhém tudn hoan, nhém tuén hoan thir ba bao gbm
. khoang 20 dén khoang 30% sb c4c nhom tuin hoan, va nhém tudn hoan thtr tur va thi
nam két hop clng nhau s nhém tuén hoan con lai.

Phuong 4n khéc dé cap dén polyme bao gdm nhém tuin hoan c6 céu triic @),

khong bét bude nhém tudn hoan cta ciu triic (II), va nhém tuén hoan c6 c4u triic (111)

—— CHCHN—) — CHCHN—— —— CHLCHNH—-—
A 2
|
£i(OR")3 Q
O a am
trong do:

Q 1a H hoic thay thé khéng bét budc gbe hydrocarbyl c¢6 1 dén khoang 20
nguyén ttr cacbon;

A' va A? 1a mdi lién két tryc tiép khong phu thudc hodc nhom lién két hitu co
bao gdbm khoang tir 1 dén 20 nguyén tr cacbon; va

R’’ = H, thay thé khong bit budc alkyl C,-Cy, thay thé khong bat buge aryl Ce-
Ciy, thay thé khong bét budc aralkyl C;-Cyy, thay thé khong bét bude alkenyl Cp-Cag,
ion kim loai nhém I, ion kim loai nhém II, hodc NR',, trong d6 moi R! doc lap dugc
lya chon tir H, tity chon thay thé alkyl C;-Cyg, tity chon thay thé aryl C¢-Cyy, tily chon
thay thé aralkyl C;-Cyg, va tity chon thay thé alkenyl C,-Cay,.
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Thuét ngit “polyme P1” ¢6 thé duge st dung trong tai liéu ndy dé nhic dén cac
polyme bao gdm nhém tudn hoan c6 ciu tric (1), thy chon nhém tudn hoan ¢6 céu tric
(II), va nhém tudn hoan c6 céu tric (IIT). Trong phuong 4n, polyme P1 bao gdm cic
nhém tuin hoan cé céu trac (D) trong d6 R”’ 1a ion kim loai nhém I (vi du Na), ion kim
loai nhém II (vi du K) va/hoic NR14 (vi du, amoniac). Luong ctia nhém tudn hoan
trong polyme P1 c6 thé thay dbi trong pham vi rdng. Vi dy, trong phuong én, polyme
P1 bao gom it nhat khoang 8% phan tir gam, tét hon 1a it nhét khoang 15% phan ti
gam clia cdc nhém tudn hoan c6 céu tric (D), dua trén tdng sb phén tir gam cua cac
nhém tudn hoan trong polyme P1.

Nhu dugc néu trén, cidc nhém tudn hoan ¢6 ciu tric (I) va (II) trong polyme P1
bao gdm A' va A%, 12 mdi nhom doc 14p hodc nhém két ndi hiru co bao gdm lién két
truc tiép c6 1 dén 20 nguyén tir cacbon. Cac vi du cho nhém két ndi hitu co thich hgp
bao gom trong d6 A'va A’ 1a m&i nhom doc 1ap dai dién béi -A>-A*-A’-, trong d6:

A = lién két truc tiép, C=0, tiy chon thay thé alkylen C,-C;o, hodic tuy chon
thay thé aryl C4-Cy3;

A* = lién két truc tiép, O, NR’”’, amit, uretan hodc ure, trong d6 R’>> 1a H hoic
C,.; alkyl; va

A’ = lién két truc tiép, O, tily chon thay thé alkyl C;-Cy, tiy chon thay thé
alkenyl C,-Cy hoic tiy chon thay thé aralkyl C;-Cy.

Cac vi du cho cdc nhém két ndi hiru co A' va A? bao gdbm —(CH,)s- , -CH(OH)-
CH,-, -CH,-CH(OH)-, -CH(OH)-CH,-O-, -CH,-CH(OH)-O-, -CH,-CH(OH)-CH,-O-,
-CH,-CH(OH)-CH,-O-CH,CH,CH,-, -C(=0)-CH(CO,M)-, -C(=0)-CH(CH,CO,M)- ,
-C(=0)-CH,-CH(CO,M)- va —C(=0)-NH-CH,CH,CH,- trong d6 M 14 H, cation kim
loai nhu Na, cation amoni nhu tetraalkylammoni hoic NHy, hoic nhém hitu co nhu
tuy chon thay thé alkyl C;-Cyg, tly chon thay thé alkenyl C,-Cy. Trong phuong an wu

tién, it nhat nhém két ndi hiru co A' va A? 14 -CH,-CH(OH)-CH,-0-CH,CH,CH,-.
| Ngudi c¢6 hiéu biét trung binh trong linh vyc ky thudt s€ danh gia cao tinh ky
nudc trong cac hinh thirc ciia nhém Q c6 thé tuy chon két hop nhidu cach khac nhau
vao polyme P1. Trong phuong 4n, Q tity chon thay thé alkyl C;-Cy,, tity chon thay thé
aryl C4-Cy,, tuy chon thay thé arakyl C;-Cyg, hoidc tuy chon thay thé alkenyl C,-Cy. Q
tét nhit dwgc Iva chon tir propyl, butyl, pentyl, hexyl 2-etylhexyl, octyl, dexyl,
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alkylpheny! C;-Cy (vi du, cresyl, nonylphenyl), xetyl, octenyl, va octadexyl. Trong sb
phuong 4n, Q dugc chon tir butyl, 2-etylhexyl, phenyl, nonylphenyl cresyl, xetyl,
octenyl, va octadexyl. Trong phuong 4n, A’ 13-CH,-CH (OH)-CH,-O- va Q 1a alkyl
Cs-Cyp.

Phurong 4n khac dé cap dén hop chét gdbm sén phim phéan ung trung hop cua it
nhét polyetylenimin, hop chit phan tmg nito diu tién, va ty chon hop chét phan img
nito thi hai, san phdm phan ng tring hop ¢6 khbi lugng phan tir it nhét khoang 500,
va t6t hon it nhét 1a khoang 200000, trong dé:

hop chét phan {mg nito dau tién bao gdm nhom -Si(OR**); va nhém phan tmg
nito, trong d6 R’ = H, thay thé tuy chon alkyl C;-Cy, thay thé tuy chon aryl Cg-C,,
thay thé tuy chon aralkyl C;-Cyg, thay thé tuy chon alkenyl C,-C,, ion kim loai nhém
I, ion kim loai nhém II, hodc NR!,, mdi R' duoc lua chon doc 14p tir H, tuy chon thay
thé alkyl C;-Cyy, tuy chon thay thé aryl C¢-Cy,, tity chon thay thé aralkyl C;-Cyo, va tiy
chon thay thé alkenyl C,-Cy.

Hop chit phan tng nito thi hai bao gdm nhém phan tng nito va khong chira
nhom Si(OR”’)3; va bao gdm tity chon thay thé gbc hydrocarbyl c6 2 dén 40 nguyén tir
cacbon. Thuat ngit “PRP1” ¢6 thé dugc st dung duéi day dé dé cap dén nhu san phim
phan tng trung hgp. Polyetylenimin mach thing hodc phan nhénh cé thé dugc sir dung
dé tao ra PRPI1 trong d6 cAu tric phan nhanh polyetylenimin bao gdm céc lién két
dugc chi ra duéi day, 14 hiéu biét thong thuong trong linh vuc ky thuét nay.

—— CHCHN——
(IIHZC HNH—

Cac hop chat phan (g nito chira Si c6 thé st dung dé tao PRP1. Cac hop chit
phan tng nito chira Si bao gdm nhém phan tng nito, vi du chta halogen ¢6 cu hinh
thich hop, sulfat, epoxit, isoxyanat, anhydrit, axit carboxylic, vi/hodc cac axit clorua
chirc ndng. Céc vi du thich hgp cho cdc nhém phén tmg nito bao gdm halogenua alkyl
(vi du, clopropyl, brometyl, clometyl, va bromundexyl) epoxy (vi du, glyxidoxypropyl,
1,2-epoxyamyl, 1,2-epoxydexyl hodc 3,4-epoxyxyclohexyletyl), isoxyanat (vi duy,
isoxyanatpropyl hodc isoxyanatmetyl phan tmg dé tao ra lién két ure), anhydrit (vi dy,
malonic anhydrit, sucxinic anhydrit) va cdc hop chit cita cac nhém nhur vi du, két hop

cua nhém hydroxy va halogenua, nhu 3-clo-2-hydroxypropyl.
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Céc hop chit phan ng nito chira Si bao gdm nhom phan Ung nito va khong
chira nhém -Si(OR’*); c6 thé sir dung dé tao PRP1. Cac nhém phén Ung nito thich hgp
bao lgém nhitng chit c6 thé chira hodc nhiéu nhom phan Ung nito d4 d& cép & trén. Cac
vi du khong gi6i han cua cac hgp chit phan ung nito bao gdm nhém phan g nito va
khéng chira nhém Si(OR’*); bao gbm alkyl halogenua C;-Cy (vi du, clorua, bromua,
va iodua cia céc alkyl nhur metyl, etyl, propyl, butyl, pentyl, hexyl, va octyl), alkenyl
halogenua nhu allyl clorua, aralkyl halogenua nhu benzyl clorua, alkyl sulfat nhu
dimetyl sulfat, cdc hop chit chta it nhit nhom epoxit (vi du, cac rugu glyxidyl,
phenol, va amin), va cac hgp chét chira nhom anhydrit vi du, alkenyl malonic anydrit
va/hodc alkenyl sucxinic anhydrit. Cac vi dy cta céc hop chét wu tién phan Ung nito
tht hai bao gém dimetylsulfat, clooctan, clohexan, benzyl clorua, epiclohydrin,
glyxidyl 4-nonylphenylete, butyl glyxidyl ete, 2-etylhexyl glyxidyl ete, phenyl
glyxidyl ete, alkyl Cg-C) glyxidyl ete, cresyl glyxidyl ete, octenylsucxinic anhydrit va
octadecenylsucxinic anhydrit. Trong cac phuong 4n, hop chit phan ung nito thir hai
(bao gdbm nhém phan ng nito va khong chira nhém -Si(OR’’);) bao gdm it nhét hai
nhém chirc ning phan img nito, ma c6 thé gidng hodc khéc nhau.

Céc polyme va céc hop chét duge mé ta trong tai liéu nay c6 thé duoc tao ra
theo nhiéu cach. Vi du, PRP1 va polyme P2 ¢6 thé diéu ché bang cach phan ing véi
nhau trong céc diéu kién thich hop, theo bét ky thir tr nao, polyetyleniemin, hop chét
phan img nito diu tién, va tiy chon hop chét phan img nito thir hai nhu nhirng dit li€u
duge md ta & trén. N6 dugce hiéu 1a mdi polyetylenimin, hop chat phan tng nito diu
tién, va hop chét phan tmg nito thir hai c6 thé bao gbm hén hop ciia cac hop chét dic
biét. Trinh do trong linh vyc k¥ thuét xac dinh cac diéu ki¢n phan tng thich hgp va
diéu ché loat cac polyme va céc hop phén (vi du, PRP1 va polyme P1) str dung am
hiéu thyc nghiém thong thuong bang huéng dan cung cip duéi day.

Thong thudng theo trong sang ché, co thé st dung dé chon polyme chira silic
hiéu qua cho tmg dung cu thé, vi du bang cich chon mach polyme chinh, khéi lrgng
. phan t&r, nhém chira silic va khéi lugng d6 1am cho polyme c6 anh huéng dén su keo
tu cac chit ran lo limg. Vi du, thong thuong theo sang ché c¢6 thé sir dung d& tao cdu
hinh clia polyme dé nhém (cac nhém) chira silic ting cuong kha ning cta dau polyme

dé keo tu céc chét rin lo limg.
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Théng thudng theo sang ché, c6 thé sur dung & chon diu polyme cé trong
lugng phan tir thich hop. Vi du, trong lugng phén tir cia polyme chira silic ¢6 thé thay
abi trong pham vi rfng, vi du tir khoang 1000 dén khoang 15 triéu. Trong vai phuong
an, trong lugng phan tir ctia polyme chira silic khoang 10000 hodc hon, hodc khoang
100000 hodc hon, vi du trong khoang tir khoang 10000 dén khoang 10 triéu, nhu
khoang 100000 dén khoéng 5 triéu. Cac khbi lugng phén tir nhu duge mé ta trong tai
liéu nay trong luong trung binh dugc xdc dinh bing sic ky cao ap loai trur kich thuéce
(phat hién 4nh sng tan xa), trir khi ¢6 quy dinh khac.

Polyme chua silic ¢6 thé duoc chon tir polyetylenimin chira silic, copolyme
viny] trietoxysilan, copolyme ciia axit acrylic va trietoxysilylpropyacryamit, chét dong
trug hop cia axit acrylic va trietoxyvinylsilan, polysaccarit chira silic (vi du tinh bt
chira silic hodc xenluloza chtra silic nhu hydroxyetylxenluloza), copolyme
styren/maleic anhydrit chira silic, copolyme styren-maleic anhydrit chira silic dwoc
bién ddi, copolyme maleic anhydrit/alkyl viny] ete chira silic (vi du, copolyme maleic
anhydrit/metyl vinyl ete chira silic), hodc cdc hdn hgp ciia ching va cac mudi va cac
hén hop cia chung.

Pé tao ra ché phim nhi trong nudc trong diu, dung dich nuéc bao gbm
pol);me chua silic dugc trén 1an véi chit hoat dong bé mat va diu. Thuat ngit “tron
1dn” dugc str dung trong tai liéu nay dé dé cip dén bét ca phuong phép tiép xuc chit
nao, nhu thanh phan hoic dung dich, véi chit khac bang céach tron hodc khudy trén céc
chét v&i nhau c6 hodc khong cé su khuéy trén vét chét, vi du., khuéy co hoc, lic, dﬁ")ng
hoa, hodc tuong tu.

Céac chit hoat dong bé& mit thich hop (vi du, c4c chét nhii héa hoic cc chit nhil
© tuong hda) c6 ich cho tao cac hop phin trg keo tu nhii tuong nudce trong diu thuong
mai va bao gdm céc chét trén thi trudng va cac chit trong 4n phdm “Chét nhii héa va
chit thy” trong phién ban Bic Mi cua tac gia McCutcheon. Cac chét hoat dong bé mit
thich hgp cho nhil twong héa dung dich nuge chira polyme chua silic 14 nhitng chét
hoat dong bé mat 6n dinh dé thity phan kiém, vi du nhu, cac etoxylat amin va cac ruou
etoxylat.

Céc vi dy dic biét cua cac chit hoat dong bé mat bao gém, nhung khong gigi

han ¢, Lumulse POE (2) (san phim phan tmg oleylamin/etylen oxit theo Cong nghé
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Lambent cia Gurnee, IL) va Hypermer A60 (polyme c¢6 hoat tinh bé mit sén c6 theo
Croda of Edison, NJ). Du c6 thé 1a bét ky dau hydrocacbon thich hop @ tao ra nhii
tuong, bao gdm ;nhung khong giéi han isoparafinic, chuén hodc céc hydrocacbon
mach vong nhu benzen, xylen, toluen, dau mazut, diu héa, cdn khoang khong mui, va
hén hop cua chiing. vi du cu thé bao gdém diu Exxsol D-80 (c6 sin theo Cong ty hoa
chit Exxon Mobil, Houston TX).

Dung dich nudc bao g6m polyme chira silic dugc tron 13n véi chét hoat dong bé
mit va dau lugng va ti 1é du dé tao ra nhii trong nuéce trong diu. Trong khi ty 1€ trong
lugng cta pha nude véi pha dau c6 thé rat khac nhau, ty 1€ trong luong trong khoang
tir 4:1 dén khoang 1:1 thudng 1a phu hop.

Tinh trang ky thuat ctia cac ché phidm nhi tuong nuéc trong diu dugc md ta
trong sang ché c6 thé chira cac thanh phén bd sung. Céc vi du cia cac thanh phin bd
sung bao gdm nuée, cac mudi, cac chit én dinh, va cac chét didu chinh pH, cling nhu
céc thanh phan nhu DSP va qua trinh bun d6 Bayer.

Céc ché phim nhii tuong nudce trong dau mo ta trong tai liéu nay c6 ich nhu cac
chét tro keo tu. Cac vi du dé cap dén phuong phép keo tu bao gém tron 13n cac ché
phim nhii tuong nude trong dau duge md ta trong tai liéu nay véi dong qua trinh trong
qué trinh san xuit nhom oxit. Hop phén nudc trong dau dwgc tron 1An lugng tac dong
keo tu it nhét phin cua cac chét rén lo ltmg trong dong qua trinh. Céc chét rén lo lirng
c6 thé bao g@)m vi du, bun d9, natri aluminosilicat, canxi silicat, canxi aluminosilicat,
titan oxit va cac hon hgp ctia ching. it nhit phan keo tu ciia cac chét rén lo limg c6 thé
phén tach tir dong qua trinh. Cac phuong an dé cip dén phuong phap lam gidm mirc do
céc chét rin lo limg trong dong quaé trinh nhd dé ché phim nhi trong nuéc trong dau
mé ta duge bd sung vao, tiép theo, theo sau, hoic két hop véi chét tro keo tu thong
thuong dé tac dong 1én su keo tu cac chit rin lo ling dé ching cé thé duoc thuén tién
tach ra tir dong qua trinh. Sy gidm luwong chit rin lo limg c6 thé dugc do va so sanh
v6i tiéu chuén, thuong bao gdm cac mau qua trinh san xuit nhom oxit hién dai nhat.

Luong cac hop phé“m nudc trong dau tac dong dén loai chit tro keo tu cu thé cua
cac chit rén trong dong qu4 trinh khi sir dung riéng hoic trong sur lién két véi chét trg

keo tu théng thudng c6 thé duge xac dinh bing thong béo thuc nghiém thuong xuyén
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dugc dé cap dudi déy. Trong vi du, ché phdm nhi trong nuéce trong diu duge bd sung
vao dong qué trinh trong lugng khoang tir 0,1 phén triéu dén 500 phén triéu.

Lugng chit polyme tro keo tu dé cép trong nhil trong nudc trong ddu dugc mod
ta dudi day thuong khoang tir 0,01 Ib dén khoang 40 1b chét trg keo tu mbi tin chit rén
(lugng kho), vi dy, trong céc khoang khac nhau tir 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8;
hoidc 0,9 b dén khoéang 15, 20, 25, 30, hodc 35 Ib. Trinh dd trong linh vuc k¥ thuat
duoc danh gia da néi & trén dugc dé cap mo ta khoang gitta cac gia tri ¢ néu, va do d6
s& hiéu vi du, thanh phén nuéc trong diu c6 thé st dung dé dé cap dén luong chét
polyme trg keo tu trong khang tir 11b d&én khoang 101b chit tro keo tu mbi tn chit rin
(lugng kho).

Trong hoan céanh hoat dong ctia cic nha may thuong mai, dung dich cia chét
polyme c6 hoat tinh bé mit dugc tao ra bang cach bd sung cac nhil tuong nude trong
dau vao mdi trudong nude, hoic chinh cac ché phdm nhi tuong nuéc trong dau co thé
thém vao bé ling cip. Ngoai ra, cac dung dich ctia chét polyme c6 hoat tinh bé mat
duoc tao ra bing cach bd sung cac nhil tuong nudc trong dau vao moi truong nudc,
hoic chinh cic ché phdm nhil tuong nudc trong dau d6 c6 thé duge bd sung vao dong
chay tran tir bé ling so bd hoic dong thai ra tir ndi loc. Cac ché phim nhil trong nuée
trong dau c6 thé cling duge sir dung trong bé ling bun trong dong rira bun. Céc ché
phim nhii tuong nuée trong diu va cac dung dich nuéc lam tir 46, riéng hoic két hop
vGi cac qua trinh héa hoc khéc, c6 thé thudn lgi dé thém vao cac diém khéc trong su
hoat ddng cuia cac nha may.

Céac vi du dic biét cia cac ché phém nhii trong nude trong déu theo mo ta trong
tai liéu nay dugc néu trong cic vi du dudi ddy. Cac vi dy khdéng c6 nghia gigi han
pham vi ctia cic ché phidm nhil twong ddu nudc dwoc mod ta & day. DPidc biét, trong
nhﬁng k§ ning trong linh vuc k¥ thuat dugc thdy ro ban chét va lwgng cta chit hoat
dong bé mit nghich c6 thé khac nhau tir nhitng gi duoc quy dinh cy thé dé dat dugc
cic dic tinh mong mudn ching han nhu ty 1& nghich sau khi bd sung nhii tuong nudc
trong diu vao méi trudng nudce, va su bién dbi nhu vy phu thudc vao dic tinh hop
phéﬁ dung dich nuéc. N6 dugce du tinh r%mg chét hoat dong bé mat nghich ¢6 thé duoc
thém vao mdi trudmg nudce trude khi hodc cung véi céc nhii trong nude trong diu anh

huéng dén sw dao nguoc, nhu 1a thay thé tap chét trong nhil trong nuéce trong dau.
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Vi du thye hién siang ché

Vidy 1

Pha ché dung dich polyme chira silic (Na” tir polyme chura silic)

Lo phan Ung dd dugc nap liéu véi dung dich cia 14,85g anhydrit maleic va
15,15g styren trong toluen. Luong nhién liéu trong 16 phan ng duge méy khudy trong
subt qua trinh. Dung dich da dugc khir oxy trong 45 gidy bang cach suc khi nito &
nhi€t d6 70°C. dung dich dugc khir oxy cia 0,45g lauryl peroxit trong 7,5 g toluen
dugc thém dé khoi dong qua trinh trung hop, 1a phan tng toéa nhiét, nguyén nhan lam
tang nhiét d0. Phan ng dugc duy tri ¢ nhiét 4o 73-77°C trong 1,5 gid bang cach lam
lanh hoic cap nhiét khi can thiét. Sau 1,5 gir 63,44¢ toluen dugc bd sung dé phan ung
~ tiép bing dung dich cia 0,22g lauryl peroxit trong 3,75g toluen.

Phan g dugc gia nhiét tgi 100-105°C, giir trong 1 gid, va sau d6 1am lanh dén
50°C. dung dich cua 10,16g (3-aminopropyl)triethoxysilan va 0,77g dipropylamin
trong 48,09g toluen dugc thém vao va phin ing duoc gia nhiét téi 100-105°C va giit
trong 0,5 gio.

Sau d6, 1am lanh dén 40°C, 386,12g dung dich nudc natri hydroxit 4% trong
lugng dugce thém nhd giot vao phan ung.

Vidu?2

Pha ché nhii twong cia polyme chira silic (K™ tir polyme chira silic)

Chuan bj K (K") dang cta polyme chira silic dugc tién hanh theo Vi du 1, ngoai
~ trir thay vi thém 4% dung dich NaOH, 309,5g dung dich ngidm nudc kali hydroxit
(KOH) 7% trong lugng dugc thém vao.

Vidu3

Pha ché nhii twong ctia polyme chira silic (Na' tir polyme chira silic)

Pé hinh thanh nhii tvong cia polyme chira silic, 70g cia dung dich polyme
chira silic tir Vi du 1 dugc thém vao dung dich cua 1,93g Lumulse POE (2) (san phim
phéan ing oleylamin/etylen oxit theo Cong nghé Lambent cia Gurnee, IL) trong 22,75g
dau Exxsol D-80 (theo Céng ty héa chit Exxon Mobil, Houston TX) trong khi khudy.
Thiét bi d(‘)ng bd cim tay dugc ddt vao hon hop va va chay véi HI (10000 vong/phut)

trong 30 gidy dé hinh thanh nhii trong nude trong ddu mau tring duc c6 kha ning db
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ra dugc. Thiét bi dong héa la cac loai roto-stato, véi tén san phim la
“BioHomogenizer” ¢6 sén tir san phidm BioSpec cia Bartlesville, Oklahoma.

Sau khi ddng hoa, 1,44g Surfonic N-95 (Theo Huntsman Ning suit san phim
cia Woodlands, Texas) 1a chét hoat dong bé mat nghich duogc thém nho giot trong khi
mdy khudy nhii tuong & 350 vong/phit dé hoan tat cong thirc.

Vidu4

Pha ché nhii tuong cia polyme chra silic (Na* tir polyme chira silic)

Dé hinh thanh nhi trong cua polyme chira silic, 40g cta dung dich polyme
chira silic tir Vi du 1 dwoc thém vao dung dich ciia 0,86g Hypermer A60 (polyme ¢6
hoat tinh bé mit san c6 theo Croda of Edison, NJ) trong 12,96 g dau Exxsol D-80
(theo Céng ty héa chit Exxon Mobil, Houston TX) trong khi khudy.

Vidus5s

Pha ché nhii tuong cua polyme chira silic (K™ tir polyme chira silic)

Dé hinh thanh nhii tuong cuia polyme chira silic; 70g ciia dung dich polyme tir
Vi du 2 dugc thém vao dung dich cia 1,93g Lumulse POE (2) (san phim phan Ung
oleylamin/etylen oxit theo Cong nghé Lambent ciia Gurnee, IL) trong 22,75g déu
. Exxsol D-80 (theo Céng ty héa chit Exxon Mobil, Houston TX) trong khi dang khudy.
Thiét bi déng héa cAm tay sau d6 dugc dat vao hén hop va chay véi HI (10000
vong/phit) trong 30 gidy dé hinh thanh nhii tuong nudc trong ddu mau tring duc c6
khéa nang db ra duogc. Thiét bi déng hoéa 1a cac loai roto-stato, v3i tén san phém la
“BiéHomogenizer” c6 sin tir san phdm BioSpec cta Bartlesville, Oklahoma.

Sau khi dong héa, 1,44g Surfonic N-95 (Theo Huntsman Ning suét san phim
cua Woodlands, Texas) la chét hoat dong bé mdt nghich dugc thém vao nhoé giot trong
khi may khudy nhil trong & 350 vong/phit ¢ hoan tit.

Vidu6

Pha ché dung dich polyme gbc PEI chira silic

Lo phén tng da dugc nap liéu véi dung dich cia 44g Epomin P-1050 (san phdm
thwong mai c6 sin tinh theo 50% trong luwong dung dich ngdm nudc cia
polyetylenimin PEI theo Nippon Shokubai) va 522,8¢ nuéc. Lugng 64,94¢g tinh theo
50% trong luong cla dung dich natri hydroxit ngdm nuéc dugc thém vao tir tir trong

khi khudy ciing tbc d6 nhu vdy ma nhiét do khong qué 40°C. Sau khi, 42,24g
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3-glyxidyloxypropyltrimethoxysilan dugc thém chim vao trong khi khudy véi cling
tdc d6 nhiét do khong qua 40°C. Sau khi thém xong, dung dich duoc khudy tron trong
diéu kién 6 git & nhiét do phong.

Vidu7

Pha ché nhii trong cia dung dich polyme gbc PEI chira silic

Pé hinh thanh nhi trong cua polyme chua silic, 30g dung dich polyme chira
silic theo Vi du 6 dugc thém vao dung dich cia 0,83g Lumulse POE (2) (san phim
phén g oleylamin/etylen oxit theo Cong nghé Lambent ciia Gurnee, IL) trong 9,75¢g
diu Exxsol D-80 (theo Cong ty héa chit Exxon Mobil, Houston TX) trong khi dang
khudy. Thiét bi ddng hoa tay cim sau d6 dugc dat vao trong hdn hop va chay véi HI
(10000 vong/phut) trong 30 gidy dé tao ra nhii teong nuéc trong du tring duc c¢6 kha
ning d6 dugc. Thiét bi dbéng hoa 1a cac loai roto-stato, véi tén san phim la
“BioHomogenizer” c¢6 sin tir san phdm BioSpec cia Bartlesville, Oklahoma.

Sau khi ddng hoa, 0,62g Surfonic N-95 (Theo Huntsman Ning suit san phim
ciia Woodlands, Texas) 1a chét hoat dong bé mit nghich dugc thém vao nho giot trong
khi may khudy nhii tuong dé hoan tét cong thirc.

Thuit ngit “bao gdm” dugc st dung trong tai liéu nay dong nghia véi “gdm ca,”
“chira” hodc “dic trung bdi”, va ké ca hoic khong gi&i han va khéng loai trir thém, céc
nguyén tb va cac budc phuong phép chua duge nhic dén.

T4t ca cac con sb thé hién céc sb lugng cda cac thanh phén, cac diéu kién phan
mg, v.v dugc sir dung trong ban mo ta va cac yéu ciu bao hd duge hiéu nhu dang
duoc sira d6i trong tit ca cac truong hop béi thuat ngir “khoang”. Theo d6, trir khi c6
quy dinh khac, cac tham s thiét 1ap boc 16 trong ban mé ta va cc yéu ciu bao ho dinh
kém c6 thé thay dbi phu thudc vao céc dic tinh mong mudn dat dugc theo sang ché
nay. {t nhét, va khong vi pham dén gii han ung dung ciia cac hoc thuyét trong duong
v6i pham vi ciia cic yéu cAu bao hd, mdi tham sb s& duge phén tich theo phuong dién
clia céc chit s6 c6 nghia va phuong phéap lam tron thong thuong.

Ban mo ta sang ché bdc 16 cac phuong phap va vat liéu. Sang ché dé dang sira
ddi cac phuong phéap va cac vat liéu, cling nhu thay ddi cac phuong phép ché tao va
thiét bi. Nhimg stra d8i nhu vay sé 15 rang dé nhitng ngudi c6 trinh d9 trong linh vuc

k¥ thudt tir xem xét ciia ban mo ta nay hodc thuc t€ ctia ban mo ta sang ché.
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1. Phuong phép tao ra ché phdm nhii twong nudc trong dau, phuong phap nay bao gdm
cac budc:

tao ra dung dich nudc bao gdm polyme chira silic chira nhém —Si(OR);, trong
d6 R doc 1ap dugc chon tir nhém chi g6m hydro, Ci.59 alkyl, C,., alken, Cq.;, aryl,
C.50 aralkyl, ion kim loai nhom I, ion kim loai nhom II va NR’,"; trong d6 R’ doc
lap dugc chon tir nhom chi g6m hydro, C, alkyl, C,,¢ alken, Cq_j; aryl va Cq5
aralkyl; va trong d6 R va R’ doc lap la khong dugc thé hodc dugc thé béng hydroxy;
va

tron 1an dung dich nudc véi chét hoat dong bé mit va diu dé tao ra ché phém
nhil twong nude trong dau bao gdm polyme chira silic.
2. Phuong phap theo diém 1, trong d6 R ddc 1ap dugc chon tir nhém chi bao gém Na®,
K" va NH,".
3. Phuong phéap theo diém 1 hoic 2, trong d6 polyme chira silic dugc chon tir nhém
chi bao gdm polyetylenimin chira silic, vinyl trietoxysilan copolyme, copolyme cua
axit acrylic va trietoxysilylpropylacrylamit, copolyme cua axit acrylic va
trietoxyvinylsilan, polysacarit chira silic, copolyme cua anhydrit styren/maleic chira
silic, copolyme ctia anhydrit maleic/alkyl vinyl ete chira silic, va hdn hop cia ching.
4. Phuong phép theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 polyme chira
silic ¢6 khéi lugng phan tir trung binh khoang 1000 hodc 16n hon.
5. Ché phdm nhii twong nuéc trong diu bao gdm polyme chira silic chira nhém —
Si(OR)s, trong d6 R ddc lap duge chon tir nhom chi gém hydro, C,,o alkyl, Cy.
alken, Cq.15 aryl, Cs., aralkyl, ion kim loai nhém I, ion kim loai nhom II va NR’,";
trong d6 R’ d6c lap dugce chon tir nhom chi gém hydro, C,, alkyl, C,., alken, Cq_j»
aryl va C;., aralkyl; va trong d6 R va R’ doc lap la khdng dugc thé hodc dugc thé
bing hydroxy, ché phim nay dugc tao ra bang cach tron 14n dung dich nuéc bao gbm
polyme chira silic véi chét hoat dong bé mit va diu dé thu dugc ché phdm nhil twong
nudc trong dau.
6. Ché phim theo diém 5, trong d6 R doc 1ap dugc chon tir nhém chi bao gom Na’, K7,
va NH,".
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7. Ché pham theo diém 5 hoic 6, trong d6 polyme chira silic dugc chon tir nhém chi
bao gdm polyetylenimin chta silic, vinyl trietoxysilan copolyme, copolyme cua axit
acrylic va trietoxysilylpropylacrylamit, copolyme cua axit acrylic va
trietoxyvinylsilan, polysacarit chira silic, copolyme cua anhydrit styren/maleic chira
silic, copolyme ctia anhydrit maleic/alkyl vinyl ete chira silic, va hdn hop ciia ching.
8. Ché phim theo diém bit ky diém trong s6 cac diém tir 5 dén 7, trong d6 polyme
chira silic c6 khdi lugng phén tr trung binh khoang 1000 hoic 16n hon.
9. Phuong phap keo tu bao gdbm budc:

tron 14n chét keo tu polyme duogc tao ra tir ché phdm nhii twong nudc trong dau
theo diém bt ky trong sb cac diém tir 5 dén 8 véi dong xir 1y trong quy trinh sén xuét
nhdm oxit, chit polyme keo tu nay dugc tron 13n véi lugng hiéu qua dé 1am keo tu it
nh4t mot phin chét rin lo limg co trong dong chét xir 1y nay, trong d6 chét rén lo ling
nay dugc chon tur nhém chi bao gdm bun do6, natri aluminosilicat, canxi silicat, canxi
aluminosilicat, titan oxit va hdn hgp cta ching.
10. Phuong phap theo diém 9, trong d6 chét keo tu polyme dugc tron ldn véi dong xir
Iy v6i lwgng nam trong khoang tir 0,1 phan triéu dén 500 phén triéu.
11. Phuong phap theo diém 9 hoic 10, trong d6 dong xit ly bao gbm bun d6 lo limg.
12. Phuong phép theo diém bat ky trong s cac diém tir 9 dén 11, trong d6 quy trinh
san xuit nhém oxit 1a quy trinh Bayer.
13. Phuong phap theo diém bt ky trong s6 cac diém tir 9 dén 11, trong d6 quy trinh
san xudt nhom oxit 1a quy trinh Sinter.
14. Ché pham nhii twong nuéc trong déu bao gdm:

polyme chura silic ¢6 it nhit 8% s6 don vi monome ciia polyme chira silic nay 1a
bao gdm nhom —Si(OR);

trong do R doc 1ap dugce chon tir nhom chi bao g6m hydro, C,., alkyl, Cy.5
alken, Cg.15 aryl, C;.5 aralkyl, ion kim loai nhém I, ion kim loai nhém II va NR’ *
trong do R’ doc 1ap dugc chon tir nhém chi bao gém hydro, C;., alkyl, C,.5¢ alken,
Ce.12 aryl, C7y aralkyl; va trong d6 R va R* doc 14p la khong duoc thé hoic dugc thé
bang hydroxy.
15. Ché phim theo diém 14, trong d6 R ddc 1ap dugce chon tir nhém chi bao gbdm Na',
K" vaNH,".
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16. Ché phidm theo diém 14 hoic 15, trong d6 polyme chira silic duoc chon tir nhém
chi bao gbém polyetylenimin chura silic, vinyl trietoxysilan copolyme, copolyme cia
axit acrylic va trietoxysilylpropylacrylamit, copolyme cua axit acrylic va
trietoxyvinylsilan, polysacarit chira silic, copolyme cia anhydrit styren/maleic chira

silic, copolyme ctia anhydrit maleic/alkyl vinyl ete chira silic, va hdn hgp cua ching.
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