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trong d6 R 1a nhém hydrocacbon khéng bdo hoa hoidc bio hoa, mach thing hodc mach
nhanh chtra tir 1 dén 24 nguyén tir cacbon, A 1a don vi alkylen oxit; Y 1a H, Na, K hozc
amoni hodc amoni alkyl hoa, n bang 1-3,p bang 0-25, X dugc chon tir cac nhom tuong tu
nhu R-Ap- hodc Y. Sang ché con dé xuat ché pham chét tuyen chira hop chat phosphat co
cong thirc I voi vai tro chat tuyén so cip két hop v6i chat tuyén thir cdp va dé& xut ché
pham bot nhdo chira hop chat phosphat c6 cong thirc .
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Linh vue k§ thuat dwoc dé cip

Sang ché lién quan dén quy trinh xir Iy quang silic khong sulfua, ching han
nhu quiing phosphat silic, va ché phdm chét tuyén duoc sir dung phit hop trong quy
trinh do.
Tinh trang ky thuit clia sang ché

Tuyén nbi 1a qua trinh ho4 1y dugc sir dung dé tach hat chat khoang dugc xem
la ¢6 gia tri kinh té ra khoi phr?ln duogc xem 1a chét thai. Qua trinh nay dua vao bot
khi ¢6 kha nang gan mot cach chon loc vao nhitng hat truée d6 duoc bién thanh ky
nude. Khi d6 cac td hop hat-bot ndi 1én di vao pha bot duoc tach ra tu buéng tuyén
ndi, trong khi céc hat ua nu6c van nam trong budng tuyén ndi. Tinh chat ky nuéc
ctia hat 12 do cac hoa chét dic biét dugc goi 12 chét tuyén gy ra. Trong cac hé théng
tuyén ndi truc tiép, cac chit khoang c6 gié tri kinh té dugc bién thanh ky nuéc dudi
tac dung cua chat tuyén. Tuong tu, trong cac hé théng tuyén ndi nguoc, chét tuyén
tao tinh chit ky nudc cho nhitng hat khoang dugc xem 14 chit thai. Hidu qua cua
qua trinh tach duogc dinh lugng vé kha nang thu hdi va phim cép. Kha nang thu hoi
chi ti 16 phan trim san phim c6 gi tri ¢ trong quing duoc tach ra di vao dong ddm
dic sau khi tuyén ndi. Phim cip chi ti 16 phan trim san phdm c6 gié tri kinh té trong
dong d4m dic sau khi tuyén ndi. Gia tri cao hon cua kha ning thu héi hoic phim
cdp chi ra hé théng tuyén ndi c6 hiéu qua cao hon. Thong thudng dé mot chét tuyén
duoc quan tim vé& mat thuong mai khi ing dung, cin dat pham cép t6i thiéu va véi
phdm cép t6i thiéu d6 can c6 kha ning thu hdi cang cao cang t6t. Trong cac ché
pham chat tuyén, thuong thi chét tuyén tht cdp chiu trach nhiém cai thién kha ning
thu hoi, hiéu qua, déc trung tao bot, v.v., va chét tuyén SO cép chiu trach nhiém vé
do chon loc.

DE 4016792 boc 1, giéng nhu DE 4010279 va DE 4133063, quy trinh xir 1y
quing silic khong sulfua bang quy trinh tuyén nbi. Theo DE 792, véi vai trd ché
phim chit tuyén, hdn hop gdm céc este cua axit dicacboxylic va monoalkylamit

axit béo dugc sir dung, tiy y két hop vdi cac chit hoat dong bé mit anion hozc
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khong ion khac. Theo, DE 279, v6i vai tro ché phim chét tuyén, cic axit
dicacboxylic N alkylmonoamit dugc st dung, thy y két hop véi cac chét hoat dong
bé mit anion hodc khong ion khac. Theo DE ‘063 cic eteamin véi it nhit mot thanh
ph?m chét cing tuyén anion hodc khong ion dugc st dung lam ché phim chét tuyén.
Cac cong thic theo sau XVII va XVIII trong DE’792 cac alkylphosphat va
alkyletephosphat la mot tuy chon (trong s6 nhiéu phuong 4n) cua cac hop chét ¢co
thé duoc st dung nhu thanh phan chét tuyén nhu vay (tlly chon hodc phu). Viéc sit
dung cac hop chét phosphat lam chét tuyén so cip khong dugc bde 10 hodc goi y
trong bét ky trong sb céc tai liéu nay. Khéong c6 vi du bét ky vé viéc sit dung thanh
phén pyrophosphat trong ché phim chét tuyén dugc trinh bay, va ciing khong boc 10
hodc goi ¥ rang phosphat alkyl hoa hai 14n hodc nhiéu hon dan dén loi ich trong qué
trinh tuyén néi.

EP 544185 boc 16 quy trinh x Iy quéng silic khong sulfua bang cach st dung
ché phdm chét tuyén chira chét tuyén so cép 1a sulfosucxinat va tiy y 1a chét hoat
dong bé mit khac con co thé dugc chon tir mot nhém nhiéu kha nang va cling bao
g6m alkyl phosphat hodc alkyletephosphat. Viéc sir dung hop chét phosphat 1am
chét tuyén so cip khong duge boc 16 hodc goi y trong EP 544185. EP 544185 con
khong boc 10 cac hop chit alkyldiphosphat, alkyltriphosphat hodc
alkyltetraphosphat. Khong c6 vi du nao cua EP 544185 vé viéc st dung phosphat
trong ché pham chit tuyén, va cling khong c6 khéc biét gifta cac hop chit phosphat
khéc nhau duoc goi y.

GB 1093504 boc 10 quy trinh xr Iy quéng silic bang cach sir dung hop chat
chira nguyén t phospho ¢6 cong thirc RaHbPcOd trong d6 ¢ ¢o thé bang 1 hoic 2.
Cac hop chit phosphat ndy c6 thé dugc alkyl héa va uwu tién hon la céc
hypophosphat. Céc pyrophosphat ciing dugc goi y nhung khong duoc kiém nghiém
thuc su. Quy trinh dé xir Iy quing nhim tich mot s& chat khodng c6 gia tri ra khoi
quang. Quy trinh tuyén nbi theo GB 504 trong d6 phosphat 1a chét khoang c6 gi4 tri,
Vi du 11, 1a quy trinh tuyén ndi tét hon 14 & pH thip, trong d6 phosphat dugc tuyén
tir bot. Hop chit phosphat trong vi du nay 1a hypophosphat gbc rugu laurylic va két
qua clia qua trinh tuyén ndi 1a-véi két qua phan tich P,Os 1a 28%-try theo vigc cai

thién.
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Ban chét k§ thuit ciia sing ché
Do d6, sang ché dé xuét quy trinh xit Iy quing silic khong sulfua voi ché phim

chét tuyén bao gdm hop chét phosphat c6 cong thic I
O O
NENINIEN
(LY (|DY

trong 6 R 1a nhém hydrocacbon khong bdo hoa hodc bao hoa, mach thang

I

hodc mach nhanh chua tir 1 dén 24 nguyén tir cacbon, A 1a don vi alkylen oxit; Y la
H, Na, K hodc amoni hodc amoni alkyl hda, n bﬁng 1-3,p béng 0-25, X duogc chon
tir cac nhém twong ty nhu R-Ap hoac Y.

Trong tai liéu nay cac hop chét c6 cong thire I trong d6 n bang tir 1 dén 3 doi
khi duoc goi la “pyrophosphat” dé phén biét chiing v6i “monophosphat” trong d6 n
bang 0.

Sang ché con lién quan dén ché phim chit tuyén dung cho quy trinh xur ly
quang silic khong sulfua trong do ché phim chat tuyén bao gém hop chét phosphat
c6 cong thuc I trén day véi vai tro 1a chét tuyén so cép, va chét tuyén tht cip bao
gdm hop chit monophosphat va mét hodc nhiéu hop chét tuyén thir cép khéc c6 thé
12 hop chat tuyén tha chp anion dugc chon tr nhom bao gdm cac axit béo,
alkylsulfosucxinat, alkylmaleat, alkylamidocacboxylat, este cua
alkylamidocacboxylat, alkylbenzensulphonat, alkylsulfonat, cac axit béo sunfonat
héa hodc hop chat tuyén khong ion thudc nhom céc alkoxylat, alkylglycosit,
alkyletanolamit hodc hon hgp cua hai hodc nhidu trong sb cac chét tuyén anion va
khong ion nay.

M6 ta chi tiét sang ché

Sang ché dé xuét quy trinh cai tién dé xur ly quing silic va céc ché phédm chit
tuyén dé s dung trong quy trinh d6, mang lai phim cép tach cn thiét cia san pham
mong mudn tir quang va kha ning thu hoi va tinh chon loc dugc cai thién. Sang ché
con céi thién & chd téng luong nhd hon cua ché phém chét tuyén 6 thé duoc st

dung trong quy trinh tuyén ndi.
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Cin luu ¥ ring US 4,287,053 boc 16 chdt can néi phosphat dé xir Iy quang
phosphat silic. Tuy nhién céac chét can ndi duoc biét 1a c6 chiic ning khéc biét rd
rang voi cac chét tuyén. US 2,424,552 cling bdc 16 cac phosphat véi vai tro chét can
ndi, ma trong tai liéu nay, ching déu 1a phosphat vo co. Trong cac vi du
hexametaphosphat dwgc st dung. Tai liéu nay khong boc 16 céc phosphat hiru co,
chang han nhu c4c phosphat chira nhém hydrocacbon.

Khi R 14 nhém bao gdm tir 1 dén 12 nguyén tir cacbon, DB vu tién hon 1a tir 0
dén 2.2 va p 16n hon 0. Khi R chua tir 1 dén 12 nguyén tir cacbon wu tién hon 1a it
nhat mot don vi A ¢6 mit 12 don vi propylen oxit. Uu tién hon nita 1a khi R chtra tur
1 dén 10 nguyén tir cacbon, p 1a tir 1 dén 25, uu tién hon nira 1a tir 4 &n 10 va wu
tién nhét 13 tir 5 dén 8. Khi R chira tir 1 dén 10 nguyén ti cacbon, wu tién hon nira 1a
mot hodc nhiéu don vi A 1a propylen oxit hodc butylen oxit, hoac khi R chira tur 1
dén 10 nguyén tir cacbon trong phuong 4n uu tién khac, khéi cac don vi propylen
oxit A lién két truéc hét v6i R va sau d6 v6i khbi cac don vi etylen oxit A.

Néu R 13 nhém chia tir 12 dén 16 nguyén tir cacbon, p wu tién hon 1a cao hon
0, va trong phuong 4n uu tién cac nhém A 1a propylen oxit, etylen oxit hodc to hop
ctia ca propylen oxit va etylen oxit. Khi R chira 12-16 nguyén tir cacbon uu tién hon
12 n6 ¢6 mach nhanh. Uu tién hon nita 1a, d6 phan nhéanh la tir 0,2 dén 3.

Khi R chira trén 16 nguyén tir cacbon, wu tién hon la n6 c6 mach thing va
khong bao hoa. Uu tién hon 1a khi p 16n hon 0, va R chira nhiéu hon 16 nguyén tir
cacbon, mot hoac nhiéu nhém A 13 etylen oxit. Uu tién hon nira 14 khi R chira nhiéu
hon 16 nguyén tr cacbon, muc do khong bdo hoa tur 0,2 dén 2, vu tién nhét 13 0,5
dén 1,1.

Néu murc d6 alkoxy hda (DA, gia tri cta p) 1a 0 thi vyu tién hon 1a, R 12 nhém
chia tir 8 dén 16 nguyén tir cacbon, wu tién hon nita 1a R 1a nhém chira tr 9 dén 15
nguyén tir cacbon. Trong phuong 4n uu tién khac, R 1a nhém hydrocacbon béo hoa.
Khi R ¢6 dén va bao gdm 12 nguyén ti cacbon uu tién hon 1a né c6 mach thang
hodc phan nhanh dén muac d6 nhit dinh. Khi R chia nhiéu hon 12 nguyén ti cacbon
wu tién hon 13 né c¢6 mach nhanh. Uu tién hon nita 1a khi R ¢6 dén va bao gom 12
nguyén tir cacbon mirc d6 phan nhénh Ia tir 0 dén 2,2 va khi R chita nhiéu hon 12

nguyén tr cacbon mic d§ phan nhanh wu ti€n hon la tir 1,5 dén 3.
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Trong phuong an uu tién khac, mdi A ddc 1ap v6i nhau 12 nhom propylen oxit
hodc nhém etylen oxit. Uu tién hon nita 1a A 1a nhom etylen oxit. Gia tri cua p uu
tién hon 1 tir 0 dén 15, wu tién hon 1a 1 dén 10, wu tién nhét 12 2 dén 8. Néu R chtra
nhiéu hon 12 nguyén tir cacbon, gié tri ciia p uu tién hon la dugce chon cao hon khi
R chira ¢én va bao gdm 12 nguyén tir cacbon.

Mutc d6 alkoxyl héa (degree of alkoxylation, DA) dugc st dung & day co
nghia 1a tong s6 don vi alkylen oxit gifta mach alkyl R va don vi chira phospho,
twong Uung véi gia tri cua p trong cong thuc 1. Nhu dugc hiéu boi ngudi thong thao
trong linh vuc cua sang ché, mtrc d6 alkoxyl héa 1a s§ trung binh va khong phai 12
s& nguyén. S6 don vi alkylen oxit A tiy truong hop la etylen oxit, propylen oxit
hodc butylen oxit.

“Muc d6 khong bao hoa” (degree of unsaturation, DU) duoc st dung ¢ day co
nghia 14 téng s6 nbi do6i trong mach alkyl. Cén lvu ¥ ring mitrc do khong bdo hoa la
gia tri trung binh d6i v6i cac nhém R khi c6 mat trong hop chit phosphat c6 cong
thire T hodc cong thie I va do d6 khong phai 1a s6 nguyén.

“Mirc d6 phan nhanh” (degree of branching, DB) dugc sir dung ¢ déy c6 nghia
1a tong s nhém metyl (cubi mach) ¢6 mit trén mach alkyl R trir di mét (cac mach
nhanh 14 cac alkyl khac metyl duoc dém theo metyl cudi mach cia ching). Can luu
y rang muc dd phan nhanh 12 gia tri trung binh d6i v6i cac nhom R khi ¢6 mit trong
hop chat phosphat c¢6 cong thie I va do d6 khong phai la sd nguyén.

Trong phuong an uu tién khac, n=1.

Trong mét phuong an, quy trinh theo sang ché lién quan dén viéc tach apatit ra
khoi quang silic khong sulfua.

Quang silic 1& quing chira dioxit silic (SiO,). Trong cac phuong 4n uu tién
quéng silic chua tir 5 dén 80 % khdi luong 1a dioxit silic. Quang silic uu tién hon
nita chua tir 20 dén 75% khdi lugng 1a dioxit silic.

Luong chat khoang phosphat nhu apatit trong quéng silic trong cac phuong an
1a tir 8 dén 40% khéi luong, wu tién hon 1a tir 10 dén 30 % khoi luong. Trong
phuong 4n khéc, quang co thé chtra cac chét khodng chinh khéc nhu chét khoang
oxit sit, s& dugc dinh nghia thém dudi déy.

Trong moOt phwong an, quy trinh 1a quy trinh @& tuyén nbi chon loc apatit.

-6-



38538

Trong phuong 4n uu tién, quy trinh la quy trinh tuyén ndi truc tiép, wu tién hon
nita 1a quy trinh tuyén ndi truc tiép dé cb 1ap céc chét khoang phosphat tir quing
silic.

pH trong quy trinh theo sdng ché vu tién hon 1a trong pham vi tir 8 dén 11.

Ché pham chét tuyén theo sing ché @ st dung trong quy trinh x{t Iy quing
silic khoéng sulfua chua chét tuyén so cip bao gdm phosphat c6 cong thire (I) trén
day trong d6 R, X, Y, A, p va n c¢é y nghia twong tu nhu trén, hop chét tuyén tha

cAp monophosphat uu tién hon 1a ¢6 cong thie IL.

0]
R\Ap/o\ﬂ/o\x

oY II
va mot hodc nhiéu chét tuyén thu cip khac ¢6 thé 1a chét tuyén thi cdp anion
duoc chon tir nhém bao gém céc axit béo uu tién hon 1a ¢6 cdng thirc RCOOY, axit
béo sulphonat wu tién hon 1 ¢6 cdng thire RCH(SO;Y)COOY, alkylsulfosucxinat

wu tién hon 1a c6 cong thuc III

0
o\! P 3

O 111,

alkylmaleat wru tién hon la c6 cong thirc IV
0

A AN

O IV,

alkylamidocacboxylat vu tién hon 1a c¢6 cong thuc V
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trong d6 trong moti cAu tao va cong thie tu II dén V, mdi R, A, p, Y doc lap
v6i nhau ¢6 ¥ nghia nhu da dinh nghia trén day dbi véi cong thire I, m bang tir 0 dén
7 , B 1a -H, -CH;, -CH(CH3),, -CH, CH(CHj;),, -CH(CH3)CH,CH;3, Z la -H, -CH;
hodc -CH,CHs, este ctia alkylamidocacboxylat trén ddy (theo cong thirc V cta cac
hop chét alkylamidocacboxylat trong d6 Y 1a nhém hydrocacbon din xuit ruou,
ching han nhu da dugc md ta trong tai liéu US20160129456),

alkylbenzensulphonat wu tién hon 1a ¢ cong thic VI

O
L~
\ \OY

L//

alkylsulphonat uu tién hon la ¢ cong thirc VII

VI,

o
R/\!S!/OY
OI VII,
hoac chét tuyén khéng ion thudc nhom bao gﬁ‘)m cac alkoxylat (rugu béo
alkoxylat RO(A)H, axit béo alkoxylat RC(O)O(A)H), alkyl glycosit R(CeO¢Hi1)x,
alkyletanolamit c6 cdng thirc VIII hodc IX
Z

|
NN

0 VIII
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@4@
R \H/ N \[\/\4Hf

trong d6 mdi R, A va Z doc 1ap v6i nhau c6 y nghia nhu da chi ra trén déy, f
bang tir 1 dén 25, wu tién hon 1a fbang tir 1 dén 15, va uu tién nhat 1a tir 1 dén 10 k
tr 1 d@n 5, wu tién hon lak tir 1 dén 2, va mdi f ddc 1ap vo6i nhau bz"mg tir 1 dén 25;

hodc hén hop cta hai hodc nhiéu trong sd cac chét tuyén anion va khong ion
nay.

Hop chét tuyén thir cAp monophosphat ¢6 thé dugc thém riéng biét va c6 muc
dich vao ché phdm chét tuyén va c6 thé duge chon tir nhém cac hop chét duoc dinh
nghia trén ddy véi cong thire II nhung cac hop chét monophosphat c6 thé dugc tao
thanh san trong quy trinh didu ché hop chat tuyén so cap phosphat c6 cong thuc I
trén day. Néu trong ché pham thu duoc khi sén xuét hop chét phosphat c6 cong thirc
I cac phosphat khac nhu vy khong bi loai ra, s€ thu duoc ché phim vén c6 sin ca
chét tuyén so cép theo séng ché 13n chét tuyén thi cAp monophosphat.

Ut tién hon 14, chit tuyén so cip c6 mat véi lugng tir 5-60% khéi luong, wu
tién hon 1a 10-60% khdi lwong, chét tuyén thir cAp monophosphat v6i lugng tir 5-
75% khdi luong, wu tién hon 1a 10-75% khdi lugng, va chét tuyén thir cAp khac bat
I voi lugng tir 1- 50% khéi lugng, trong d6 % khéi lwong 1a % khéi lugng tinh
trén tbng ham lugng rén cta ché phdm chét tuyén.

Trong cac phuong an uu tién, lugng chét tuyén thir cp monophosphat nam
trong khoang tir 25 dén 75% khéi lugng, wu tién hon 1a 30 dén 65% khbi lugng, tinh
trén tong ham luong rén cia ché phim chét tuyén vi cic monophosphat nhu duoc
giai thich trén ddy thuong dugc tao thanh trong qué trinh didu ché di- va tri va
tetraphosphat va nhdm muc dich str dung cac phosphat cao hon trong ché phim chét
tuyén, khong can tach loai cdc monophosphat, vi ching c6 thé dong vai trd chét
tuyén thi chp. Cac chit tuyén th cp khac wu tién hon 1a c6 mit véi lugng tlr 5 dén

50% khéi lwong. Luong hop chét phosphat c¢6 cong thirc I trong céc ché phdm chét
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tuyén ndy va quy trinh theo sang ché uu tién hon la trong pham vi tir 5 dén 50%
khéi lugng

Trong phuong 4n wu tién khéc, luong hop chét phosphat c6 cong thuc I trong
céc ché phém chét tuyén va quy trinh theo sdng ché nim trong khoang tir 5 dén 45%
khéi lrong, wu tién hon nita 1a tir 10 dén 40% khéi lugng, wu tién nhét 12 tir 15 dén
35% khéi luong tinh trén tdng phosphat. Ché phim chét tuyén co thé dugc thém
vao qua trinh tuyén ndi dang ddm dac (tac 1a 5 dén 100% khdi lugng ran, uu tién
hon 14 50 dén 100% khéi luong rén) hodc dudi dang dung dich tur 1 dén 5% trong
nudc.

Quy trinh va ché phim chét tuyén theo sdng ché c6 thé lién quan dén cac chét
phu gia va vt liéu bd tro khac thudong c¢d mit trong qua trinh tuyén ndi bot, c6 thé
dugc thém vao cung lic, hodc wu tién hon 1a riéng biét trong qua trinh tién hanh quy
trinh. Céc chit phu gia thém c6 thé c6 mit trong quy trinh tuyén ndi 1a cac chat can
ndi (ching han nhu tinh bot, dextrin, quebracho), chat phin tan (nhu thiy tinh
16ng), chét tao bot/chét didu chinh bot/chAt bién ddi bot /chat khir bot (chdng han
nhu MIBC (metyl isobutyl carbynol), Texanol, cac ruou phén tir luong thap alkoxyl
hoa), va cac chit didu chinh pH (nhu NaOH).

Sang ché con lién quan dén bot nhio bao gdbm quing da nghién va tén, chét
tuyén so cip hoic ché pham chét tuyén nhu dugc dinh nghia trong ban mo ta nay,
va tiy chon cé thém céc chét tro tuyén ndi bot. Bot nhdo nay co thé dugc san xuit
truge hét bang cach nghién quing va sau d6 thém ché pham chét tuyén hodc thém it
nhét mot phan ché phdm chit tuyén vao quing va nghién quing thanh bdt nhdo voi

sur ¢6 mit cla it nhat mot phan chat tuyén nay.

Quang silic ¢ thé duoc st dung trong quy trinh theo sang ché c6 thé bao gdm
céc chat khoang khic ngoai dioxit silic va phosphat. Thanh phan chit khoang cua
hau hét cac quing silic trén toan thé giéi noi chung twong tu, chi khac vé ti 1é timg
chét khoang tity theo ngudn gbc cna chung, Céc chit khoang khic c¢6 mit trong
quang silic co thé 13 gonai, granit va pegmatit va c6 thé dé cap dén ilmenit, rutin,
monazit, zircon, silljmanit, kyanit, andalusit, garnet, spinel, corundum, saurolit,

tuamalin va epidot.
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Luong chat tuyén duoc st dung trong quy trinh tuyén nguoc theo sang ché s&
tuy theo luong tap chit c6 mat trong quing va hiéu qua tach mong mudn, nhung
trong mot sd phuong 4n s& nam trong pham vi tr 10 dén 1000 g/tAn quing kho, uu
tién hon 1a trong pham vi tir 20 dén 500 g/tAn quing kho, wu tién hon 1a 25 dén 200
g/tAn quing kho.

Vi du thuc hién sang ché

Sang ché duoc minh hoa béng cac vi du dudi day

Vidu 1A

Tbng hop pyro-phosphat alkyl etoxyl hoa

‘Ruou oleylic (60,0 g) dugc etoxyl héa véi 4 duong lugng EO duge thém vao
binh phan Gng thiy tinh c6 mit bich v61 may khudy trén cao. Binh phéan tung duoc
dudi khi v6i khi nito trong 10 phut. Hon hgp duge dun néng véi bé cach dau dén
55°C va axit metylsulfonic (3,69 g) dugc thém vao. Phospho pentoxit (9,71 g) dugc
thém vao timg phan, giit nhiét do & 55°C. Khudy & 55°C trong khi quyén nito dugc
tiép tuc qua dém. San pham cubi dugc phan tich bing phuong phap quang phd 31p.
NMR. *'P -NMR (CDCls): & 4--1ppm monophosphat alkyl hoa; & -12--16ppm pyro-
phosphat alkyl héa; & -28--30ppm phosphat v co.

Vidu 1B

Tbng hop pyro-phosphat alkyl hoa

Isotridecanol (40 g, 200 mmol) dugc thém vao binh phan tng thuy tinh c6 mat
bich v6i may khudy trén cao. Binh phan tmg duoc dudi khi v6i khi nito trong 15
phut. Hon hop duge dun néng voi bé cach diu dén 55°C va axit metylsulfonic (5,9
g, 5,39 mmol) dugc thém vao. Phospho pentoxit (14,2 g, 100,0 mmol) dugc thém
vao ting phan, giit nhiét 46 ¢ 55°C. Khudy & 55°C trong khi quyén nito dugc tiép
tuc qua dém. San phdm cudi duge phan tich bang phwong phéap quang phd *'P-NMR.
3p NMR (CDCLy): & 4 dén -1 ppm monophosphat; 8 -12 dén -16 ppm pyro-
phosphat; & -28 dén -30 ppm poly-phosphat.

Vidu?2

Quy trinh tuyén ndi téng quat
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Nam tram (500) g quiang phosphat chira 25% apatit, va 70% cac chét khoang
dioxit silic khac nhau dugc cho vao khoang tuyén ndi Denver 1.4 1, nuéc duge thém
vao dén vach dinh mitc va qua trinh tron bét dAu. Sau d6 thyc hién diéu hoa 1 phut
v61 10,0 ml dung dich tinh bot 1% (khdi lugng) trong nuée, gitt pH cla hdn hop
tuyén ndi & 9,9 véi dung dich NaOH 5%. Sau d6 chét tuyén * dugc thém vao dudi
dang dung dich 1% (khdi luong), va qué trinh didu hoa duogc tiép tuc trong 2 phut,
giit pH ctia hon hop tuyén ndi & 9,9 v6i dung dich NaOH 5%. Qua trinh tuyén ndi
duoc tién hanh & nhiét do phong (20+1°C) va khong khi dugc cung chp véi luu
luong 3,5 1/phut. Tuyén ndi tho hon, sau d6 1a hai budc lam sach (cac khoang
Denver 1,0 1), duoc thuc hién. Moi phan doan (dudi thai, trung gian va quing tuyén)
dugc thu thap va phan tich. Fig 1 minh hoa c4c budc tuyén ndi dugc thuc hién va

cac phin doan khac nhau dugc thu thép.
Hai ché pham chét tuyén sau day duoc diéu ché:

* ché phém chét tuyén 1: 67% khdi lugng 12 oleic axit béo, 23% khéi luong la
monophosphat cta oleyl etoxylat (4EO), 10% khéi luogng 1a pyrophosphat cia rugu
oleylic ethoxylat (4EO) duoc diéu ché nhu trong vi du 1A~ séng ché.

% ché pham chat tuyén 2: 67% la khdi luong oleic axit béo, 33% la khdi luong
monophosphat cta oleyl etoxylat (4EO) dugc didu ché bang cach cho rugu oleylic
etoxyla hoa nhu dugc st dung trong vi du 1A phdn ng v6i axit polyphosphoric-so

sanh.

Sb buéc lam sach phu thudc vao lugng vt liéu ran ¢ trong cac san phém bot.
Qué trinh tuyén ndi tiép tuc dén khi khong con hat trong bot. Thoi gian trén day chi
thoi gian can thiét.

Céc chét tuyén duoc trinh bay trén bang 1 dugc sir dung trong quy trinh tuyén
ndi trén day, va két qua tuyén nbi v6i cac chit tuyén nbi nay dugc trinh bay trén
bang 1. HE s6 dd chon loc duoc tinh todn theo phuong trinh sau day:

giam chét thai (%)

Hé s6 chon loc = ,
100 — thu hoi apatit (%)
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Trong do

chét thai trong phan doan (%)
Giam chét thai = * 100,
chét thai trong tiép liu (%)

Heé s6 chon loc phai cang cao cang tot.

Bang 1. Két qua tuyén nbi dugc thé hién dudi dang kha nang thu hoi P,Os va

phim chp
Tha‘u}h phf?m chat | Liéu Phan doan Luogng phosphat P,Os Hé s6
tuyén phosphat | luong, A : chon loc
g/thn Pham cap % | Thu hoi %
Sang ché 130 | Quing tuyén 29,49 96,6 1,8
Chét tuyén 1 ‘ th6 hon
(ruou oleylic+hdn Quing tuyén 36,56 94,6 0,7
hop 4EO mono- sach hon 1
va pyrophosphat) -
Quang tuyén 39,00 91,8 0,3
sach hon 2
So sanh 150 Quing tuyén 28,78 96,4 2,0
Chét tuyén 2 thd hon
Ruou Quing tuyén 36,67 93,5 0,6
oleylic+4EO chi sach hon 1
monophosphat) -
Quang tuyén 39,50 87,8 0,2
sach hon 2

Tir cac két qua duge trinh bay trén bang 1, c6 thé thdy rang st dung pyro-
phosphat alkyl alkoxyl hoa cho phép l4y dwoc quing tuyén apatit chét lugng cao
(phdm cip = 39%) v6i muc do thu hdi trén 90% bang cach sit dung hdn hop téng
chit tuyén khoang 12% it hon, trong khi chi sir dung monophosphat cho két qua

kém hon.

Vidu3
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Vi du 2 dugc 1ap lai nhung hai ché phim chét tuyén sau ddy dugc so sanh

(xem lidu lugng dudi bang 2)

* ché phdm chét tuyén 3: 60% khéi luong 14 isotridexyl pyrophosphat (n=1-3)

va 40% khdi luong 12 isotridexyl monophosphat (n=0) nhur duoc didu ché trong vi

du 1B-sang ché.

* ché phim chat tuyén 4: 100% isotridexylmonophosphat (n=0) dugc diéu ché

bing cach cho isotridecanol phan tmg véi axit polyphosphoric— so sanh

Két qua dugc tom tit trong bang 2 dudi day.

Bang 2. Két qua tuyén ndi dugc trinh bay dudi dang thu hodi va phém chp

P205
Chét tuyén Liéu hgqng, Phéan doan Luong phosphat P,Os
g/tan . :
Pham cap % | Thu hoi %
Sang ché 100 Quing tuyén
(hdn hop 60% isotridexyl Quang tuyén
pyrophosphat, 40% sach hon 1 38,33 86,1
isotridexyl -
monophosphat) Quéng tuyén
sach hon 2 39,69 80,3
So sanh 100 Quing tuyén
Chét tuyén 4 tho hon 25,83 35,1
(100% isotridexyl Quing tuyén
monophosphat) sach hon 1 35,15 23,2
Quing tuyén
sach hon 2 38,25 18.4

Vi du nay cho thiy st dung mot minh monophosphat dan dén c4c tinh chat thu

thap rat kém & quang silic.
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YEU CAU BAO HOQ

1. Quy trinh x1r Iy quang silic khong sulfua bing ché phim chit tuyén bao gdm hop
chét phosphat c¢6 cong thuce I

0 0
R\Ap/o\ll:!/{ O\Lq; o\x
oL

trong d6 R 1a nhom hydrocacbon khong bao hoa hodc bao hoa, mach thang
hodc mach nhanh chira tir 8 dén 24 nguyén tt cacbon, A 1a don vi alkylen oxit; Y la
H, Na, K hodc amoni hodc amoni alkyl héa, n béng 1-3,p béng 0-25, X duogc chon
tir cac nhom twong tw nhrr R-Ap hodc Y, hodc trong d6 R 1a nhém hydrocacbon béo
hoa hodc khong bao hoa mach thiang hodc mach nhénh chia tir 1 dén 12 nguyén tir
cacbon va it nhdt mot don vi A c6 mat 12 don vi propylen oxit.
2. Quy trinh theo diém 1, trong d6 R 1a nhom chura tir 9 dén 20 nguyén tir cacbon.
3. Quy trinh theo diém 1 hoc 2, trong d6 n bang 1.
4. Quy trinh theo diém bét ky trong sé cac diém tir 1 dén 3, trong d6 p bang tir 1 dén
8.
5. Quy trinh theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 quy trinh 1a
quy trinh @& c6 1ap cac phosphat tir quang.
6. Quy trinh theo diém 5, trong d6 quy trinh 1a quy trinh tuyén noi truc tiép dé co
1ap apatit tr quang.
7. Quy trinh theo diém bat ky trong sb céc diém tir 1 dén 6, trong d6 pH trong sudt
quy trinh la nam trong khoang gifta 8 va 11.
8. Ché phim chat tuyén dé sir dung trong quy trinh theo diém bét ky trong s6 céc
diém tir 1 dén 7 chira chét tuyén so cip bao gdm hop chét phosphat c¢6 cong thuc I

O 0O
R\Ap/o\lu/i;o\luko\x
Loho
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trong d6 R 1a nhém hydrocacbon khong bdo hoa hodc bdo hoa, mach théng
hodc mach nhanh chura tir 8 dén 24 nguyén tu cacbon, A la don vi alkylen oxit; Y la
H, Na, K hodc amoni hodc amoni alkyl hda, n béng 1-3,p bﬁng 0-25, X dugc chon
tr cac nhom tuong tw nhu R-Ap hodc Y; hodc trong d6 R 1a nhom hydrocacbon bao
hoa hoic khong bio hoa mach thing hodc mach nhanh chura tir 1 dén 12 nguyén tir
cacbon va it nhat mét don vi A c6 mit 1a don vi propylen oxit;

chit tuyén thir cAp monophosphat va mot hoac nhidu chét tuyén thu cip khac
1a chét tuyén anion duge chon tir nhém bao g0m céc axit béo, cac alkylsulfosucxinat,
cac alkylmaleat, cdc alkylamidocacboxylat, cac este cua alkylamidocacboxylat
alkylbenzensulfonat, cac alkylsulfonat, cac axit béo sulfonat héa, hodc chét tuyén
khong ion dugc chon tir nhom bao gdm cac alkoxylat, cac alkylglycosit, cac
alkyletanolamit hodc hén hgp cua hai hodc nhiéu trong s cac chat tuyén anion va
khong ion nay
9. Ché phim chat tuyén theo diém 8, trong d6 lugng hop chét phosphat ¢6 cong
thirc I ndm trong khoang tir 5 dén 45% khdi lwong tinh trén tong phosphat.
10. Bot nhdo bao gém quing silic dugc nghién va tan va ché pham chat tuyén theo

diém 8 hoac 9.
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