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(57) Sang ché dé cap dén phuong phap xtr 1y chiét so bo quing bauxit va ché pham 1am
giau dung dé chiét so bo dé lam ting lwong nhom oxit cta quang bauxit trudc khi chiét
nhom oxit bang quy trinh chlet nhu quy trinh Bayer. Bang cach bo sung chit lam giau vao
bun quing chura nudc, tlep do ap dung trong luc dé tach, hodc phan tach bun thanh san
pham giau va phé liéu, nhiéu loi ich c6 thé dinh luong duoc thiy. Céc loi ich nay bao gdm
ting lvong nhom oxit va giam luong silic oxit trong chit rdn san phdm giau khi so sanh voi
quang ban dau. Céac loi ich nay 16n hon cac loi ich dugc thay béi viéc tach bun quang bang
trong luc co chiét so bd ma khong bd sung chat 1am giau. Chat lam giau bao gém polyme
DADMAC, va hdn hop cta cac polyme DADMAC véi dextran. San pham giau dugc thu
gom va dugc dua dén quy trinh chiét, nhu quy trinh Bayer.
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Linh vwe ki thuat dwoc dé cap
Séang ché dé cap dén phuong phép xir Iy chiét so bo quing bauxit va ché phadm lam

gidu ding dé chiét so bd quing bauxit.

Tinh trang k§ thuat cla sang ché

Quy trinh xt ly khoang vat cong nghi€p két hop nhidu hoat dong riéng biét dé tach
céc khoang vat mong mudn ra khéi quing khai thac tho bang cach st dung cac khéc biét
v& tinh chét vat Iy va tinh chét héa hoc clia cac thanh phin quing. Bauxit, quing chia
nhom oxit va ngudn kim loai nhdm chu yéu trén thé gidi, dugc stt dung trong mot hodc
nhidu quy trinh chiét ma dan dén su tach cac hop chit nhém mong mudn ra khoi nén da
bao quanh. Mgt quy trinh chiét nhu vy 13 quy trinh Bayer dé chiét héa hoc nhom oxit
ra khoi quing bauxit bing cach niu quing trong kiém tiép theo 1a tach hop chét aluminat
hoa tan. Viée hip va nung két phén chiét dwgc mo ta trong Smirnov, V., JOM 48(8), 24-
46 (1996).

Trong mdt sd trudng hop, trude khi xir Iy chiét, quing dugc cho qua mdt hodc
nhiéu quy trinh dugc thiét ké dé tach vat Iy san phdm quing gidu nhom oxit ra khoi san
phém quing nghéo nhom oxit. Mot vi du vé viée xtt ly chiét so b ¢6 thé duoc goi 1a
“lam giau”. San phidm quing gidu nhom oxit ¢6 thé duoc goi 1a “san pham giau”. San
pham giau dugc dua dén bude xir Iy chiét, véi két qua 12 hiéu qua cua quy trinh chiét
duogc gia ting so v6i viée st dung quing ma khong c6 viée xu ly chiét so bd nhu vay.
San phdm quing nghéo nhdm oxit tir quy trinh chiét so bo nhu vay c6 thé duge goi la
“phé liéu”. Phé lidu ¢6 thé duoc loai bd hodc duogc cho qua viée xtr ly chiét so b thém
8 tach thém va thu duoc san phim gidu bo sung dé dua dén budce chiét.

Tét hon 1a san phdm giau banxit dugc dua dén budce xtt 1y chiét c6 lugng nhdm
oxit ¢6 thé chiét it nhit khoang 40% khéi lugng, t6t hon nira néu 16n hon 45% khéi
luong, va con tét hon nita név khoang 50% khdi lugng hogc 16n hon khi di vao quy trinh
chiét. Nhom oxit c6 thé chiét 13 lugng theo ly thuyét cia nhom oxit thu duge tir san
pham giau khi dua dén quy trinh chiét lya chon.

Tét hon néu ty 18 khéi lugng ctia nhom oxit:silic oxit trong sdn pham giau 12 it nhét
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khoéng 7, tot hon nita 12 khoang 10 hogc 16n hon khi di vao quy trinh chiét. Va t6t hon
néu san pham giau di vao quy trinh chiét bao gdém caolinit vé6i lugng 3% khéi lwong
hodc nho hon, t6t hon nita néu 2% khéi lugng hodc nho hon, va thdm chi tdt hon nita
khoang 1,5% khéi lwong hodc nho hon. Caolinit, cling dugc goi 1a “silic oxit phan tng”
13 thanh phan dic biét co vAn dé khi dugc dua vao quy trinh chiét Bayer vi chit nay tiéu
thu kiém duoc st dung trong quy trinh Bayer, do d6 can st dung luong du hoa chét dé
nAu va tach tap chit nay ra khoi san phim nhom oxit. Béi vay, viéc lam gidm lugng
caolinit c6 trong san phim giau tao ra vu diém 16n hon déi v6i cac san pham giau sau
d6 di vao quy trinh Bayer so v6i viéc 1am tang don gian ty 18 khdi lugng cia nhom oxit
trong do, vi lugng kiém cin thiét trong budc chiét tiép theo cling dugc giém.VChi phi
ning luong va chi phi bao tri lién quan dén viéc xir ly va loai bo san phim phan tng
caolinit dugc giam.

Thong thuong, phuong phap xir 1y chiét so bd hitu dung bao gbm budc nghién nhé
quing, tiép theo 13 sang dé phan loai hat quéng thanh “hat min” va hat 16n ma can nghién
nhé thém. Cac hat min duge tao bun véi nude va bun nay duge dua dén mot hodc nhiéu
thiét bi tach nho trong luc dé tao ra dong dudi tht nhét ma bao gdm cac hat c6 luong
caolinit giam va/hodc lugng nhdm oxit tdng. San pham gidu thu dugc duge st dung lam
nguyén liéu trong quy trinh chiét. Quy trinh tach nho trong luc st dung trong nganh nay
bao gdm tach bang hydroxyclon va ly tim (st dung Iyc xuyén tam, boi vay > 1 g) cling
nhu ling va dong chiy nguoc chiéu (khong st dung lyc; bdi vay khoang 1 g).

Trong khi viéc st dung hydroxyclon va dong nguoc chiéu tao ra su cai thién binh
thuong duge thdy vé mic giam caolinit, c6 it vét liéu xur ly chiét so bo va phuong phap
cai thién “chit lugng” clia cac san phém giau dugc dua dén mot hoic nhidu quy trinh
chiét tiép theo. Hon nita, trong nganh nay hién ¢6 xu huéng va mong mubn bd sung 13
st dung quang bauxit chét luong thip hon, ma thudng c6 lugng caolinit cao, ty 16 khéi
lwong nhdm oxit:silic oxit thip, lwgng nhom oxit cb sin hoic c6 thé chiét thip, hoic hai
hoic nhidu yéu t6 nay. Trong trudng hop nhu vay, viée xu Iy chiét so bo thong thuong
c6 thé 1a khong da dé tao ra san pham gidu c6 chét luong théa man vé mat kinh té dé
chiét. Vi du, quing bauxit chét lwong thip c6 thé c6 ty 1& nhom oxit:silic oxit thép
khoang 2 va lugng caolinit cao churng 15% khdi luong. Phuong phap lam giau bauxit
thong thudong nhu cac phuong phap duge md ta & trén c6 thé khong c6 kha nang tao ra

san phém giau chtra caolinit véi lugng 3% khéi lugng hodc nhé hon va/hodc ty 1€ nhom
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oxit:silic oxit bing 10 ho#c 16n hon khi bét dAu tir cac ngudn quing nhu vay.

Nganh cong nghiép nay thiéu céc gidi phap kha thi v& mit k¥ thuat va kinh té cho
quing chét lwong thip dé 1am tang du ty 1¢ khéi luong ctia nhom oxit trong san phim
gidu trude budce xir ly chiét cua n6 dé tao ra quy trinh tbng thé kha thi v& mat kinh té.
Hon nita, nganh nay thiéu cac giai phap kha thi vé& mit k¥ thuat va kinh té dé tang ty 18
nhém oxit:silic oxit trong san phém giau dugc tao ra tir quang chét luong thép. Cu thé,
nganh nay thiéu céc phuong phép kha thi v& mit k§ thuat va kinh té dé 1am giam hotc
loai bo ndng dd caolinit cao trude khi dua san pham quiing vao quy trinh Bayer.

B&i vy, trong nganh nay cAn tang phéan trim khdi luong cia nhdm oxit trong
quing bauxit trude khi dua quing nay dén quy trinh chiét. Trong nganh nay cAn ting
phan trim khdi lugng ctia nhom oxit co thé chiét trong quing bauxit trudc khi dua quing
dén quy trinh chiét. Trong nganh nay can tang ty 18 khéi lwgng nhom oxit:silic oxit clia
quing bauxit trude khi dua quéng dén quy trinh chiét. Trong nganh nay can giam phan
trim khdi lwong ctia caolinit chira trong quing bauxit trudc khi dua quing dén quy trinh
chiét. Trong nganh nay can giam lugng kiém can thiét trong quy Bayer. Trong nganh
nay cin t6i da hoa viéc tan dung ngudn dy trit bauxit trén thé gi6i. Va trong nganh nay
can giam thiéu sy thoai bién va/hoic tén hao san phdm nhom oxit trong qué trinh lam
giau. Cubi cing, can dat dugc tAt ca cac muc dich nay trong khi cling s dung thiét bi
da dung trong nganh xr ly quang nhoém oxit, dé tranh su phtre tap va chi phi qua mirc
v6i nguoi van hanh mudn dat duoc cic loi ich nay.

Céc muc dich néu trén dat dugc boi cac ché phdm va phuong phap dugc md ta &

A

day.

Ban chit k§ thuit cia sang ché

Do vay, sang ché d& xut phuong phép lam gidu quing bauxit, phuong phap nay
bao gdm budc: két hop ngudn quing, ngudn nudc, va chét 1am giau dé tao ra bun lam
giau thu nhét; 4p dung trong luc thir nhét véi bun lam giau tha nhét dé phéan tach bun
thanh san phdm giau tht nhét va phé ligu tha nhét; va thu gom san phim giau thu nhét,
trong d6 chat 1am giau chira polyme cation. Theo cac phuong an, phuong phép con bao
gdm budc thu gom san phim giau, va mot hodc nhidu bude: keo tu san phdm gidu, sy
san pham giau, va dua san phim giau dén quy trinh chiét.

Chét 1am giau chira, co ban gbm, hoic gdm polyme cation. Nhu dugc sir dung &
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day, thut ngit “polyme cation” nghia 13 hop chét polyme héa c6 hai hoic nhiéu don vi
lap lai dugc lién két ddng hoa tri v6i nhau, hon nita trong do it nhét mot trong s6 céc
don vi lap lai bao gdm nhém cation dugc lién két ddng hoa tri v6i d6. Polyme cation 13
polyme téng hop, hodc thu duge tir cac ngudn ty nhién, hodc 1a polyme cai bién theo
cach tdng hop thu dugce tir cac ngudn tw nhién. Theo cic phuong an, nhém cation 1a
amin hogic amoni. Polyme cation ciing ¢6 thé bao gdm céc nhém anion, nhu c4c nhém
carboxylat hodc sulfonat dugc lién két ddng hoa tri v6i d6, mién la s6 nhém amino hoic
cation dugc lién két ddng hoa tri véi polyme' 16n hon s6 nhém anion duogc lién két dong
héa tri v6i polyme. N6i cach khac, dién tich ion thyc cua tAt ca cac nhom ion dugce lién
két ddng hoa tri véi polyme cation phai 12 +1 hodc 16n hon. Theo mot sb6 phuong 4n,
polyme cation dugc lién két ngang. Theo mdt s6 phuong 4n, polyme cation 1a hdn hop
cta hai hoic nhidu polyme cation khéac nhau.

Theo cac phwong 4n, chat 1am gidu con chira polyme tht hai, trong d6 polyme thir
hai 14 polysacarit. Cac polysacarit thich hgp bao gdm dextran, chitosan, guar, caragenan,
xantan, xenluloza, pululan, xantan, alginat, va cac tinh bot trén co s khic nhau; cac
bién thé (dugc chirc hoa) dugc cai bién héa hoc cta céc chit nay; cac bién thé duoc lién
két ngang cuia chét bat ky trong sb cac chit néu trén; va hdn hop cia chét bat ky trong
sd cac chét néu trén. Polysacarit c6 ngudn gbc ban dau tir cac san pham thuc vat hodc
dong vat, va dugc st dung nhu dugc cung cAp hoic sau khi cai bién héa hoc hoic lién
két ngang. Theo mot s6 phuong 4n, polysacarit cling khac biét dudi dang polyme cation,
vi du trong trudng hop cua chitosan. Theo cac phuong 4n trong do chét 1am giau chira
polyme thur hai, ty 1€ khéi lugng giita polyme cation véi polysacarit trong chét 1am giau
nim trong khoang tir 1000:1 véi 1:100.

Theo cac phuong an, chét 1am giau dugc bd sung véi lugng twong ng v&i khoang
0,01 g dén 10 g chit 1am gidu/kg ngudn quing. Theo cic phuong an, ngudn quing I3
ngudn quing da nghién nhé hoic ngudn quing da phan loai. Theo cac phuong an, ngudn
quing bao gdm nhdm oxit ¢6 thé chiét voi lugng nhé hon 40% khéi luong. Theo cic
phuong an, ngudn quing bao gdm caolinit véi lugng 16n hon 3% khéi luong.

Theo cac phuong an, trong luc thir nhét 13 luc xuyén tdm 4p dung, trong d6 phuong
phap bao gém budc dua bun lam giau thu nhét dén hydroxyclon thir nhét hosc thiét bi
ly tdm th nhét. Theo cac phuong 4n, luc xuyén tAm th nhét ndm trong khoang tir 1,1

g dén 1000 g (1 g = 9,8 m/gidy?). Theo mot s6 phuong 4n nhu vdy, bun 1am giau tht
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nhét duge dua dén hydroxyclon thi nhét, trong d6 bun lam giau tht nhét duge phan tach
@ thu dugc san pham giau thi nhét ma 13 dong dudi thir nhét, va phé lidu th nhét ma
1a dong trén thir nhét.

Theo cac phuong an khéc, trong luc thi nhét 12 khoang 1 g, va phuong phap bao
gbm budc dua bun lam giau thir nhét dén thiét bi ling thir nhat hodc thiét bi dong nguoc
tht nhét. Theo cac phuong 4n, trong luc thir nhét 13 khoang 1 g, trong d6 bun 1am giau
thi nhit dugc dua dén thiét bi dong nguoc thi nhét, trong d6 bun 1am giau thir nhét
dugc phéan tach @ thu dugc san phim giau thi nhit ma 13 dong dudi thir nhéit, va phé
liéu thir nhit ma 14 dong trén thir nhét.

Theo phuong an bét ky trong sb cac phuong an trén, phuong phip con bao gbdbm
bude 4p dung trong luc thir hai v6i phé lidu thir nhét dé thu dwoc san pham giau thit hai
va phé liéu thtr hai; va mot hodc nhiéu bude bd sung nhu vay ma khong c6 gidi han.
Theo céc phwong 4n, san pham giau thir hai (thir ba, thtt tu v.v.) dugc két hop véi san
phim giau thi nhét. Theo cac phwong én, cic san pham giau thit nhit va san phim giau
thir hai két hop dugc dua dén quy trinh chiét. Theo céc phuong an, san phim giau két
hop bao gdm hai hodc nhiéu san phim giau thu dugc tir hai hodc nhiéu quy trinh phan
tach bang trong luc; theo cac phuong én, phé liu két hop bao gdm hai hogc nhiéu phé
liéu thu dugc tr hai hodc nhiéu quy trinh phén tach bang trong luc, trong d6 hai hodc
nhiéu quy trinh phan tach bang trong lyc 13 quy trinh kiéu gian doan hodc quy trinh lién
tuc va 1a quy trinh phén tach bang trong luc gidng hoic khac nhau. Viéc bd sung chit
lam giau duge thyc hién mét cach thich hop trude, trong hoic gitta quy trinh phéan tach
bing trong luc, nhu dugc lya chon bdi ngudi sir dung.

Theo cac phuong an, san phim giau thte nhit bao gbdm téng nhom oxit v6i luong
16n hon tir 1% khdi lugng dén 10% khdi lugng so v6i san pham thu dugc bang céch st
dung cting mt phwong phap nhung khong ¢ chét 1am giau. Theo cac phuong 4n, sén
phim giau tha nhit bao gdbm nhém oxit c6 san v&i luong 16n hon tir khoang 3% khéi
luong dén 10% khdi lugng so véi san pham thu dugc bang cach cing mdt phuong phap
nhung khong c6 chit 1am giau. Theo c4c phuong 4n, san pham giau thir nhit bao gdm
caolinit véi Iugng nhé hon tir khoang 2% khdi lugng dén 10% khoi lugng so véi san
pham thu dugc cing mot phwong phap nhung khong c6 chat 1am giau. Theo cac phuong
4n, san pham giau tha nhét dugc dua dén quy trinh Bayer.

Theo cac phuong 4n, budc ap dung luc xuyén tam la dua bun lam giau tho nhét

-6-



39199

dén hydroxyclon thir nhét, trong d6 san phdm gidu tht nhét 13 dong duéi thir nhét, va
phé liéu thtr nhét 13 dong trén thu nhét. Theo cac phuong én, phuong phap con bao gbm
budc dua phé lidu thir nhit dén hydroxyclon thtt hai dé thu dugc san phim giau thi hai
va phé liéu thr hai. Theo cac phuong 4n, san pham giau thi hai dugc két hop véi san
pham giau thir nhét. Theo cac phuong an, san phim giau tht nhét va san phdm giau thir
hai két hop dugc dua dén quy trinh Bayer.

Ciing dugc mo ta & day 1a viéc sir dung polyme cation dé tang luong nhom oxit c6
thé sin va/hodic lugng nhom oxit co thé chiét cua ngudn quing bauxit trude bude xir Iy
chiét. Theo cac phuong 4n, viéc str dung nay bao gbm viéc phén tach bang hydroxyclon
v6i bun quing bauxit chira polyme cation, hodc phan tach bang thiét bi kiéu dong nguoc
vé6i bun quing bauxit chira polyme cation, hodc ca hai. Theo céc phuong an, viée su
dung con bao gdm viéc st dung polysacarit két hop véi polyme cation.

Céac muc dich va dAu hiéu khac s& dugc thiy ro mot phan va duge thé hién mot

phan sau day.

M0 ta vin tit cac hinh vé

Fig.11a so dd thé hién thiét bi phan tach hodc tach kiéu dong nguoc chiéu.

Fig.2 13 dd thi d0 nhét dudi dang ham ciia tde do cat dbi voi dong dudi dugc tao
ra bang céach st dung céc phuong phap dugc mo ta & day.

Fig.3 1a d thi do nhét dudi dang ham cia tdc do cat ddi v6i dong trén dugce tao ra

bang cach st dung cac phuong phap duge mo ta & day.

M3 ta chi tiét sang ché

Mic du sang ché dé cap dén cac phuong 4n vu tién, nhung ngudi c6 hiéu biét trung
binh trong linh vuc ndy s€ nhin thdy ring cac thay dbi c6 thé tién hanh vé hinh thirc va
chi tiét ma khong nim ngoai pham vi cua sang ché. Cac phuong 4n khac nhau s& dugc
mo ta chi tiét dua vao cac hinh v&, trong d6 céac sb chi dan tuong tu biéu thi cac chi tiét
va cum tuong tu trén mot sé hinh v&. Su d& cip dén cac phuong 4n khéac nhau khong
gi6i han pham vi cta yéu ciu bao hd kém theo day. Ngoai ra, cac vi du bét ky néu trong
phin mo ta nay khong duoc duy tinh la giéi han va chi néu mét s6 phuong 4n trong sd
nhiéu phuong an c6 thé c6 dbi voi yéu cau bao ho kém theo.

DPinh nghia
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Trur khi ¢6 quy dinh khéc, tAt ca cac thuat ngit k§ thuét va khoa hoc st dung & day
c6 cling nghia nhu dugce hiéu thong thuong bdi nguoi co hiéu biét trung binh trong linh
vuc ndy. Trong truong hgp c6 méau thuan, tai lidu ndy, bao gdm céc dinh nghia, s& dugc
stt dung. Céc phuong phéap va vét liéu wu tién duge mo ta duéi day, mac du cac phuong
phap va vat liéu twong tw hodc tuong duong voi cac phuong phép va vat liéu dugc md
ta & day co thé dugc str dung trong viéc thyc hién hodc thir nghiém sang ché. T4t ca cac
codng bd don, don sang ché, bing ddc quyén sang ché va cAc tai lidu tham khao khac d&
cip o day dugce két hop khao toan by & day dé tham khao. Céc vét liéu, phuong phap va
vi du mo ta ¢ day chi dé minh hoa va khong nhdm gi6i han sang ché.

Nhu dugce st dung & day, “quing”, “quing bauxit”, “ngudn quing” va céac thuat
ngilt tuong tu dé cap dén vat liéu da ran duge khai thac tir mot hodc nhiéu hdm dudi dit,
trong d6 quing chira nhdm oxit v4i lugng it nhét 10% khéi luong, vi du khoang 10%
khéi lugng dén 50% khdi lwgng. Quing khong duoc xit ly bang quy trinh chiét. Theo
cac phuong 4n, quéing 1a mot phin ciia bun quing hodc bun lam giau. Theo cac phuong
4n, quing 12 quing “nhu dugc khai thac”, ma la d4 rén dugc tao ra bsi cac hoat dong
khai thac ma khong c6 sy cai bién thém. Theo cac phuong 4n, quing 1a “quing dugc
nghién nhé”, 12 quang nhu duge khai thac sau mdt hodc nhiéu quy trinh nghién nho nhu
nghién va nghién vun. Theo cac phuong 4n, quéng la “quang dugc phan loai”, 1a quang
duoc nghién nho ma dugc tach thém theo kich ¢ hat, nhu bang quy trinh sang, hon nira
trong d6 sy phan loai dugc tién hanh gén nhu khong c6 mit chét 16ng.

Nhu duoc st dung & day, thudt ngir “bun quing” va thuat ngl tuong tu nghia la
hdn hop cta nude voi quing duge nghién nhé hodc quiang dugc phéan loai, khong co
hodc gan nhu khong c6 chét 1am giau.

Nhu duge st dung & ddy, thuat ngit “polyme cation” nghia la hop chét polyme hoa
¢6 hai hodc nhiéu don vi lap lai dugce lién két ddng hoéa tri v6i nhau, hon nita trong do it
nhit mot trong s cac don vi 13p lai bao gdm nhom cation dugc lién két ddng hoa tri voi
d6. N6i cach khac, polyme cation bao gdm cic nhém ion duge lién két dbng hoa tri véi
polyme, hon nita trong d6 tbng ciia tht ca cac nhom ion lién két trong mach polyme don
]a +1 hodc 16n hon (dudi dang trung binh cia tAt ca cac mach polyme). Polyme cation
la polyme tbng hop, hodc thu dugc tir cac ngudn tw nhién, hodc 1 polyme dugc cai bién
theo cach tdng hop thu dugc tir cac ngudn tw nhién. Theo cic phuong an, nhém cation

13 amin ho#ic amoni. Polyme cation ciing c6 the bao gom cac nhom anion, nhu cdc nhom
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carboxylat hodc sulfonat dugc lién két déng hoa tri v6i d6, mién 1a $6 nhom amino hoic
cation duoc lién két ddng hoéa tri véi polyme 16n hon so véi s6 nhém anion duoc lién
két ddng héa tri v6i polyme. N6i cach khéc, dién tich ion thyc cua tAt ca cac nhém ion
duogc lién két ddng hoéa tri véi polyme cation phai 1a +1 hodc 16n hon. Theo mot s6
phuong an, polyme cation dugc lién két ngang. Theo mot s6 phuong 4n, polyme cation
12 hdn hop ctia hai hodc nhiéu polyme cation khac nhau vé mit héa hoc; su khac biét
héa hoc bao gdm mot hoic nhiéu trong sb: khdi lwgng phan tt, khéi lwong phan tir trung
binh, hoa hoc/ciu tric don vi l3p lai, mc phan nhanh, mirc lién két ngang, dién tich
thuc cua polyme.

Nhu dugc st dung ¢ day, “chiét”, “quy trinh chiét”, va céc thuat ngfr twong tu deé
cip dén mot hodc nhiéu quy trinh ma tach hoéa hoc mot hodc nhidu hop chit nhom ra
khoi nén d4 bao quanh cia quing bauxit. Su chiét c6 thé 1a chiét Iy hoa, dién hoa hodc
dang két hop clia ching. Mot quy trinh chiét 1y héa 14 quy trinh Bayer.

Nhu dugce stir dung & déy, thult ngit “chiét so bd” va cac thuat ngir twong tu ap
dung véi cac phuong phép va cac bude xit ly thuong biéu thi cac phuong phap va cac
buéce xir Iy duge thye hién trude khi chiét quing bauxit. Viéc xir Iy chiét so bd bao gém,
vi du, nghién nhd, phén loai, va lam giau.

Nhu dugc sir dung & ddy, thuét ngir “lam giau” nghia 1a viéc xur ly chiét so bo bun
quang dé thu dugc san pham gidu. Theo cac phuong 4n, budce lam giau bao gbdm viée
phén tach. Theo mot s6 phuong 4n, budc lam giau bao gbm viéc thu gom san phim giau,
keo tu san pham giau, sdy san phdm gidu, mot hodc nhiéu bude xi Iy bd sung, hodc hdn
hgp cta hai hodc nhiéu buéc cia chiing.

Nhu dugc st dung & ddy, thudt ngit “san pham giau” nghia 1a san phim quing cta
mdt hodc nhiéu quy trinh 1am gidu, ttc 13, san phim quing d4 phén tach. San phém giau
1a mot loai quang: hop chét nhom mong mudn chua duge tach hoa hoc ra khoi nén da.
Tuy nhién, san phdm giau 14 c4c loai gidu nhém oxit so v6i quang “nhu dugce khai thac”
hodc, quang dugc nghién nho, hodc quing dugc phén loai. San pham giau c6 it nhit mot
trong s céc dAu hiéu hodc tinh chét sau, luu y rang ty 1& phan trim khéi lwong d& cap
dén pham trim cua chét rén va khong phai phan tram cua bun: tbng phan tram khi
lugng ciia nhém oxit trong san pham giau 16n hon tbng phan tram khéi lwong ctia nhom
oxit trong quang, bao gdm quing duoc nghién nhé va/hodc quing dugc phan loai; phén

tram khéi lugng ciia nhdm oxit ¢6 sn hodc nhdm oxit ¢6 thé chiet trong san pham giau
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16n hon phan trim khéi luong ciia nhdm oxit co sin hodc nhdm oxit c6 thé chiét trong
quéang, bao gdm quing dugc nghién nho va/hodc quing duoc phén loai; tdng phan traim
khéi luong cta silic oxit trong san phim giau nhé hon tbng phan trim khéi lugng cla
silic oxit trong quing, bao gbm quing dugc nghién nhé va/hodc quing duge phan loai;
phan trim khdi luong cia caolinit trong san pham gidu nhé hon phén trim khéi luong
cia caolinit trong quéng, bao gbdm quing dugc nghién nhé va/hodc quing duoc phin
loai; ty 18 khéi lugng cta tbng nhom oxit véi tdng silic oxit trong san phim giau 16n hon
ty 1€ khéi luong ctia tbng nhom oxit véi tong silic oxit trong quing, bao gdm quing dugc
nghién nhé va/hodc quing duge phén loai; ty 18 khdi luong gitta nhom oxit ¢6 san voi
caolinit trong san phdm gidu 16n hon ty 18 khdi luong gitta nhém oxit c6 san v&i caolinit
trong quéng, bao gbdm quing dugc nghién nho va/hodc quing dugc phan loai. Theo cac
phuong 4n, san phdm giau thich hgp cho hodc sau d6 dugc dua dén quy trinh chiét. Theo
cac phuong an, quy trinh chiét 13 quy trinh Bayer. Theo mot s6 phuong 4n, san phim
gidu dugc chira trong hodc 1a mot phén ciia bun. Theo mdt sb phuong 4n, san phim gidu
13 chét rin keo tu thu dugc tir bun. Theo mot sb phuong 4n, san phim gidu 1a chét rin
dugc loai nude thu dugce tir bun.

Nhu duge sit dung & day, thudt nglr “bun lam giau” nghia 1a dang két hop cua
ngudn quing, ngudn nudc, va chét 1am giau. Bun 1am giau duoc tao ra bang cach két
hop ngudn quing, ngudn nuée, va chit 1am gidu. Chit 1am gidu dugc sir dung bang cach
cho chét 1am giau tiép xtic véi ngudn quing, ngudn nuéc, hoge bun quing, trong d6 viée
st dung nay trg gitp viéc tach bang trong luc cac hop chit nhdm oxit mong mudn ra
khoi nén d4 bao quanh. Viéc tach bang trong lyc v6i bun lam giau dan dén tao ra san
pham giau va phé liéu.

Nhu duoc st dung & day, thuat ngit “phan tach”, “tach bang trong lyc”, “tach”,
ho#c céc thuit nglr trong ty dé cap dén viéc st dung trong luc dé phan tach bun quing
thanh san phdm gidu va phé lidu. Trong luc bao gbm cic lyc trén co s& hing sb ty 18, g,
trongdo 1 gla bang 9,8 m/gidy?, ma xp xi trong lyc mdi trudng & bé mat trai dit. Theo
cac phuong 4n, trong lucla 1 g. Theo cac phuong an khac, mot lyc dugce ap dung v6i hé
théng, tirc 13, luc 16n hon 1 g. Theo mét ) phuong an nhu vay, trong luc ap dung 1a luc
xuyén tam, trong do su tach la tich ly thm. Luc ly tdm tuong déi thuong duoc biéu thi
theo bodi sd cia g. Tach ly tdm bao gbm tach bing thiét bi ly tim va tach bang

hydroxyclon.
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Nhu duge st dung & day, cac thuat ngir “dong dudi” va “dong trén dé cap dén
bun dugc phan tach thu dugc bang cach phan tich bun quing va thu gom sén pham dugc
tach ma bao gdm dong duéi va dong trén. Theo cic phuong én, dong dudi bao gbm san
pham giau.

Nhu dugc st dung & day, cac thuét ngit "bao gdm", "gdm", "cd", "co thé", "cha"
va cac bién thé cta chung dugc dy tinh 14 cac cum tir, thuét ngit, hodc tir chuyén tiép két
thic m& ma khong loai trir kha ning cla céc hoat dong hodc két cAu bd sung. Dang sb
it "mot" bao gom ci dang s6 nhiéu trir khi c6 quy dinh r3 rang khac. Séng ché ciing du
tinh cac phuong an khac "bao gbm" " gdm' va "co ban gém" cac phuong 4n hodc chi tiét
thé hién & day, cho du dugc néu rd rang hay khong.

Nhu duoc st dung & ddy, thuat ngit "ty ¥" hodc "mot cach tiy y" nghia la sy kién
hogc tinh hudng md ta sau d6 ¢6 thé khong can dién ra, va phin mb ta bao gbm cac
truomg hgp trong d6 sy kién hodc tinh hubng dién ra va céc trudng hop trong d6 khong
dién ra.

Nhu dugce st dung & day, thudt ngir "khoang" biéu thi, vi du, luong thanh phan
trong ché phim, ndng do, thé tich, nhiét o xi ly, thoi gian xtt 1y, hiéu suét, tbc do dong,
ap sut va gia tri twong ty, va cac khodng cla chung, dung trong viéc md ta cic phuong
4n cua sang ché, dé cap dén su thay ddi s6 lugng ma c6 thé dién ra, vi dy, b&i cac phuong
phép do va xt ly thong thuong duge dung @8 tao ra hop chét, ché phim, phan cb dic
hoic st dung ché pham; boi sai s6 ngu nhién trong c4c phuong phap nay; bdi khac biét
vé san xuét, ngudn hodc dj tinh khiét cua cac nguyén liéu hodc cac thanh phan ding dé
thuc hién cac phuong phép, va cac xem xét gin ding twong tu. Thuét ngit "khodng"
cling bao gdm cac luong ma khéc biét do su gia hoa ché pham véi ndng d6 hodc hdn
hop ban du cu thé, va lugng ma khéc biét do viéc tron hodc xur ly ché phém véi néng
d6 hodc hon hgp ban dAu cu thé. Néu duoc thé hién bsi thuat ngir "khoang" yéu cau bao
ho kém theo & day bao gbm cac lugng twong duong véi cac lugng nay. Hon nita, néu
thuat ngit “khoang” dugc dung dé mé ta mot khoang gia tri, vi du sy dién dat “khoang
tir 1 d&n 5 nghia 13 1 dén 5” va “khoang 1 dén khoang 5” va “1 dén khoang 5” va
“khoang 1 dén 5” trr khi duoc giGi han cu thé bdi ngit canh.

Nhu duoc st dung & day, thuét ngir "gin nhu" nghia 12 "co ban gbém", duéi dang
thuét nglt duoc hiéu trong luit sang ché My, va bao gdm "gdm" dudi dang thuft ngit

duge hiéu trong luat sang ché My. Vi du, dung dich ma " gan nhu khong chira" hop chét
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hodc chit xac dinh c6 thé khong chira hop chét hodc chét do, hoic co thé ¢6 su c6 mit
cta mot lvong nhd cua hop chit hodic chit d6, nhu boi sy nhiém bén khéng duogc du
tinh, cac phan tng phu hodc viéc lam sach khong hoan toan. “Lugng nhd” co thé 1a vét,
lugng khong thé do duoc, lugng ma khong 1am anh huéng dén gia tri hodc tinh chét,
hogc lugng khac ndo d6 nhu dugc néu trong ngit canh. Ché phdm ma c6 "gan nhu chi"
mot danh sach thanh phan dugc cﬁng clp c6 thé chi gdm céc thanh phén nay, hogc ¢6
lugng vét ctia thanh phén khac nao do, hodc c6 mot hodc nhiéu thanh phan bd sung ma
khong tac dong thuc chét dén céc tinh chit ctia ché pham. Ngoai ra, " gan nhu" thé hién,
vi du, loai hodc lugng ctia thanh ph?m trong ché phém, tinh chét, lugng c6 thé do duoc,
phuong phép, gi tri, hodc khoang, dung trong viéc md ta cac phuong 4n cua sang ché,
dé cap dén su thay d6i ma khong tac dong dén toan bd ché phém da néu, tinh cht, luong,
phuong phép hodc khoang ctia ching theo cach ma phu dinh ché phim, tinh chét, luong,
phuong phap hodc khoang dy tinh. Néu dugc thé hién béi thuat ngit gin nhu" yéu cau
bao ho kém theo day bao gdm cac dang twong duong theo sang ché.

Nhu dugc sit dung & ddy, khoang gid tri da néu bat ky du tinh tit ca cac gid tri
trong khoang nay va dugc hidu 12 hd trg cho yéu cau bao hd dé cap dén cac khoang nho
bét ky c6 cac didm cudi ma 13 cac tri sb thyuc trong khoang da néu. Nho vi du minh hoa
gia thiét, trong ban md ta sy mo ta khoang tir 1 dén 5 s& dugc hidu 12 hd trg cho yéu ciu
bao hd véi khoang bét ky trong sb cac khoang sau: 1-5; 1-4; 1-3; 1-2; 2-5; 2-4; 2-3; 3-
5; 3-4; va4-5.

Ban luan

Pugc mb ta & ddy 1a phuong phap lam gidu quing bauxit, trong d6 quang bauxit
trd nén giau nhdom oxit trudc khi chiét hoa hoc mdt hodc nhiéu hop chit nhém ra khoi
nén d4 bao quanh. Quy trinh chiét bauxit phd bién nhét 14 quy trinh Bayer. Viéc xtr Iy
chiét so bd quang dé 1am giau quing v& lwong nhom oxit duge goi ¢ day 1a “lam giau”
va viéc xit Iy chiét so bd nhu vay din dén “san phdm giau”. Boi vay, dugc md ta & day
1a c4c phwong phap 1am giau, trong d6 phuong phap tao ra mot hodc nhiéu lgi ich sau:
ting tong phén trim khdi lugng ctia nhom oxit trong san phim gidu, ting phan trim khdi
lugng ctiia nhom oxit ¢ thé chiét trong san phim giau, gidm tdng khdi lugng cua silic
oxit trong san phim giu; giam phén tram khéi luong ctia caolinit trong san pham gidu;
ting ty 1€ khdi lwong nhdm oxit c6 thé chiét:caolinit trong san phim giau; hodc tang ty

16 tdng khéi lrgng nhom oxit:tdng khdi lugng silic oxit trong san pham giau. C4c loi ich
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1a lién quan dén cac thong sb nay khi dugc do dbi v6i quing dudi dang nguyén liéu,
quéng sau khi nghién nho, quing sau khi phén loai, quing sau khi tao ra bun quéng,
va/hodc quing sau khi tao ra bun quing tiép theo 1a phan tach nhung loai trix chét 1am
giau dugc mo ta dudi day.

Phuong phép bao gdm buéc tao ra bun lam giau chia, co ban gbm, hozc gbém:
ngudn quing, nude, va chét 1am giau; va phan tach bun 1am giau dé tao ra san phdm giau
va phé lidu. Theo céc phuong 4n, phuong phéap con bao gbm budc thu gom san phim
giau, tiép theo 1a keo tu, séy, hoac ca hai.

Ngudn quing 12 vat liéu da ran bat ky duogc khai thac tir mot hodc nhiéu ham duéi
d4t va chira nhom oxit v6i lwong it nhit 10% khéi luong. Theo cdc phuong an, ngudn
quang chira nhém oxit véi lugng nam trong khoang tir 10% khéi lugng dén 90% khéi
luong. Ngudn quing khong dugc xir Iy bdi quy trinh chiét. Theo cac phwong 4n, quing
12 quing “nhu dugc khai thac”, ma la san phém d4a duoc tao ra boi cac hoat dong khai
thac ma khong cai bién thém. Theo cac phuong 4n, quing 13 “quéng dugc nghién nhé”,
ma 13 quing nhu dugc khai thac sau mot hodc nhiéu quy trinh nghién nhé nhu nghién
va nghién vun. Theo cdc phuong 4n, quing 1a “quing dugc phan loai”, ma la quing dugc
nghién nho ma dugc tch thém theo kich ¢ hat, nhu bang quy trinh sang, hon nita trong
do su phéan loai dugc tién hanh gan nhu khong c6 mat chét 16ng.

Quing dugc phan loai 1a loai phd bién nhét ciia ngudn quing dung trong cac quy
trinh 1am giau. Muc dich ctia viéc phén loai la dé tao ra hat c6 kich c¢& thich hgp cho mot
hoic nhidu budc 1am giau. Tuy nhién, phuong phép dugc md ta & day khong bi gidi han
cu thé dbi véi khoang kich c& hat hodc kich c& hat trung binh cia quang dugc nghién

‘nhd, va su phan loai 1a khong can thiét dé thu duoc céc lgi ich cta cac phuong phap
dugc mo ta nay. Do do, theo mot s6 phuong 4n, viéc phén loai quéng dugc nghién nho
duoc loai trir mdt cach thich hop ra khoi cac phuong phap duge mo ta.

Theo cac phwong 4n, viéc phén loai dugc thuc hién bang cach cho quing dugc
nghién nho tiép xtc v6i sang, sao cho hat quang di qua sang dugc thu gom dé 1am giau
va céc hat 16n hon dugce cho qua mot hodc nhiéu budc nghién nhé bd sung. Theo céac
phuong 4n, quing dugc phén loai nay dugc phén loai trong khi gin nhu khd, ttc 13,
khong c6 hodc gan nhur khong c6 nudce 1ong. Phuong phép phan loai thong thuong duogc
dung cho quing la dua quéng duge nghién nhé qua mdt loat sang c6 kich ¢& ludi mat

ludi giam, va lya chon mét hodc nhiéu khoang kich ¢ hat quang thu dugc dugc gitt lai
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b&i mot hodc nhiéu sang. Theo cac phuong an, phuong phép phan loai bing sang ciing
duogc st dung dé xic dinh khoang kich c& hat trung binh ciia hat, vi du bang cach can
cac phan hat quing giit lai trén céc sang c6 mit ludi khac nhau va xac dinh kich c¢& hat
trung binh trén co s& phan bd khéi lwong. Mot hodc nhiéu quing dugc phan loai dugc
stt dung mot cach thich hop trong bun quiang cho muc dich 1am giau theo cdc phuong
phéap dugc mo ta nay.

Theo cac phuong &n, kich ¢& hat trung binh cia quing dugc phan loai nam trong
khoang tir 150 mm dén 0,1 pm, vi du khoang 100 mm dén 1 pum, hodc khoang 50 mm
dén 1 pm, hodc khoang 30 mm dén 1 pm, hodc khoang 20 mm dén 1 pm, hodc khoang
10 mm dén 1 pm, hodc khoang 50 mm dén 10 pm, hodc khoang 50 mm dén 100 pm,
trong d6 cic gia tri va khoang nhu véy duoc quyét dinh boi phuong phép phén loai s
dung. Theo cac phuong é4n, kich c& hat trung binh 12 “D507, hodc d50, hodc duong kinh
hat trung binh theo khéi lwong. Néu khong duge xac dinh theo cach khac, gia tri cua
kich ¢& hat D50 dugc xé4c dinh bang phuwong phap phan loai bang céach sang. Tuy nhién,
cac phuong phép khéc cling ¢6 thé dwoc st dung dé x4c dinh kich ¢& hat trung binh, bao
gbm kich c@ hat D50; cac phuong phéap nhu vay bao gbdm vi du phuong phép tan xa dnh
sang hodic phuong phép loai trir kich ¢& trén co s& chét 1ong.

Ngudn quing dugc két hop véi ngudn nudc dé tao ra bun quing. N6i chung, bun
quéng bao gdm quing v6i lugng nam trong khoang tir 1% khéi Iugng dén 50% khéi
lwong, phin con lai ciia bim (50% khéi lwong dén 99% khdi lugng) 12 ngudn nuée. Theo
cac phuong an, bun quing bao gbdm quing voi lugng nam trong khoéang tir 5% khéi
lugng dén 50% khdi luong, hodc nam khoang 10% khéi luong dén 50% khdi luong,
hotic khoang 15% khéi lugng dén 50% khéi lugng, hodc khoang 20% khéi lugng dén
50% khdi Iuong, hodc khoang 10% khéi lugng dén 40% khoi lugng, hodc khodng 10%
khéi lwong dén 30% khéi lugng, véi phan con lai 12 ngudn nude. Ngudn nudc 12 nude,
nudc may, nude sach, nudc thai cong nghiép tir mot hodc nhiéu hoat ddng khai théc,
hozc ngudn khac.

Bun lam giau chtra, co ban gém, hoac gém nguén quang, nguén nudc, va chit 1am
giau. Theo cac phuong an, ngudn quing dugc két hop v6i chit 1am giau trudce khi tao ra
bun lam giau. Theo cic phwrong 4n, bun quang duge két hop véi chit lam giau dé tao ra
bun 1am giau. Theo cac phuong an, ngudn nude duge tron véi chét 1am giau, va hdn hop

nay dugc két hop véi ngudn quing hodc bun quing dé tao ra bun 1am giau. Bun lam
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giau chtra, co ban gbm, hoic gbdm ngudn quing, ngudn nuéce, va chét 1am gidu. Cac
thanh phan cta bln lam giau c6 thé duge bd sung theo thir tu bit ky v6i nhau, thir tu
nhu vy bao gdm nhung khong chi gi6i han &: b sung 13p lai hoic bd sung lién tuc mot
hozic nhiéu thanh phin bt ky ctia bin 1am giau theo thir tw bét ky trong mdt hodc nhiéu
quy trinh lam giau (vi du dé didu chinh ndng d6 hodc duy tri quy trinh lién tuc bang cach
bd sung thém) hoic trude quy trinh 1am giau (vi du bang cach dua chét 1am giau dang
bot kho dén ngudn quing); bd sung chat 1am gidu riéng biét vao cac thanh phan ctia bun
lam giau theo thir tu bét ky; va dang két hop ctia chiing. Theo cac phuong an, tdng luong
chét 1am giau trong bun l1am gidu dugc do va thong bio trén co s& khéi lwong ctia quing
trong bun. Theo cdc phuong an, quy trinh cong nghiép bao gdm hai hodc nhiéu quy trinh
lam giau trong d6 hai hodc nhidu san phdm gidu duoc tao ra tir mdt bun lam giau; hodc
hai hodc nhiéu san phém giau dugc tao ra tir hai hodc nhiéu bun lam gidu. Theo mdt s6
phuong an trong d6 hai hodc nhiéu bun 1am gidu duoc tao ra, hai hodc nhiéu phén phan
wéc riéng biét ciia chit 1am giau dugc bd sung. Cac quy trinh bt ky nhu vay 13 quy trinh
gian doan hodc quy trinh lién tuc thich hop. Theo cac phurong an, quy trinh céng nghiép
bao gbém hai hoic nhiéu quy trinh 1am giu trong d6 hai hodc nhiéu san phim giau duoc
tao ra tir moOt bun lam giau; hodc hai hodc nhiéu san phém giau duogc tao ra tir hai hodc
nhiéu bun lam giau. Trong d6 hai hodc nhiéu bun 1am giau dugc tao ra, hai hodc nhiéu
su bd sung riéng biét chit 1am giau dugc stt dung mot cach thich hgp. Cac quy trinh bét
ky nhu vay 1a quy trinh gian doan hodc quy trinh lién tuc thich hop va duoc két hop tur
do theo th tur bat ky trong sy 1am giau nhiéu cong doan.

Theo céc phwong 4n, chit lam gidu chira, co ban gbm, hogc gdm polyme cation.
Theo céc phuong an, chét 1am giau chira, co ban gbm, hoic gdm polysacarit. Theo cac
phuong an, chét 1am giau chira, co ban gbm, hozc gbm polyme cation va polysacarit.
Polyme cation 1a polyme c¢6 cac nhém ion duge lién két ddng hoa tri v6i d6, trong do
dién tich thuc cua tAt ca cdc nhom ion 13 +1 hodc 16n hon. Theo mot ) phuong an,
polyme cation chtra, co ban gbm, hoic gdm polyme dbng nhét hodc copolyme clia
monome mang dién tich cation duoc lién két ddng hoa tri v6i d6. Theo cac phuong an
khéc, polyme cation chira, co ban gbm, hoic gbm polyme ddng nhat hoic copolyme ctia
monome ma dugc thé bon bac sau polyme héa véi cac nhém chirc amin hodc cac don vi
13p lai dé tao ra mot hoic nhiéu nhém chitc amoni hodc cic don vi 1dp lai. Theo mot s6

phuong 4n, monome cation dugc chon tir dialyldimetylamoni clorua (DADMAC) va
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acrylat hodc acrylamit c6 nhém chic amino dugc thé bdn bac, nhu
metacrylamidopropyltrimetylamoni clorua hoac 2-(acryloyloxy)-N,N,N-
trimetyletanamoni clorua. Theo mot sb phuong 4n, polyme cation khac biét boi khéi
lurong phén tr nam trong khoang tr 300 g/mol dén 1 x10° g/mol, khi khéi luong phan
tt duge do bang phuong phép sic ky thim gel. Theo mot s6 phuong 4n, polyme cation
khéc biét bai khéi lugng phan tir ndm trong khoang tir 300 g/mol dén 1 x10° g/mol, khi
khdi lugng phan tir duge do bang phuong phép do dd nhét trong duge biét véi ngudi co
hiéu biét trung binh trong linh vuc nay.

Theo c4c phuong an, polyme cation bao gdm mdt hodc nhiéu nhém monome anion
nhu c4c nhém mang nhém carboxylat, phosphonat, hodc sulfonat dugc lién Kkét déng
héa tri v6i do, trong do6 tong dién tich hodc dién tich thuc cua polyme la +1 hoac 16n
hon. N6i cach khac, téng ciia cdc nhém anion va nhém cation dugc lién két v&i polyme
1a +1 ho#c 16n hon. Theo mot hodc nhidu phan tng néu trén, polyme cation bao gbdm
mot hodc nhidu nhém monome khong ion nhu cdc nhém mang nhom amit, imit, este,
ete, olefin, hodc cac nhom khac dugc lién két ddng hoéa tri v6i do, trong d6 tong dién
tich hodc dién tich thuc cta polyme 12 +1 hodc 16n hon.

Theo mdt sd phurong 4n, chét 1am giau con chtra polysacarit. Theo mot s6 phuong
4n, polysacarit dugc chon tir dextran, chitosan, guar, caragenan, Xantan, xenluloza,
pululan, xantan, alginat, va cac tinh bot trén co s& khac nhau; cac bién thé (dugc chuc
héa) dugc cai bién héa hoc cua céc chit ndy; cac bién thé dugc lién két ngang cla chét
bét ky trong sb cac chit néu trén. Theo cac phuong an, polysacarit 1a hdn hop clia cac
polysacarit khac nhau thu dugc tir cac ngudn khac nhau va bdi vay c6 céc tinh chét 1y
héa khéac nhau nhu khéi lwong phén tit, mtrc do phan nhénh, va tinh chét tuong tw. Theo
mot s& phuong 4n, polysacarit 13 chitosan hodc dextran. Dextran la glucan phan nhanh
phire (polysacarit duge tao ra tr cic phén tir glucoza) bao gdm céc mach c6 chidu dai
thay dbi (tir 3 dén 2000 kilodalton). Mach thang gbm céc lién két a-1,6 glycosit gilta cac
phan tir glucoza, trong khi cac nhénh bit dAu tir cac lién két a-1,3. Vé mit thuong mai,
dextran thu dugc tir viéc xir ly vi khudn sucroza bing vi khuén axit lactic nhu
Leuconostoc mesenteroides va Streptococcus mutans.

Theo mot sb phuong 4n, polysacarit duge lién két ngang. Theo mot s6 phuong an,
dextran 13 dextran dugc lién két ngang. Theo mot s6 phuong 4n, polysacarit dugc cai

bién hoa hoc bdi mot hodc nhiéu phan tng nhiét héa nhu lién két ngang hoic chirc hoa,
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vi du carboxymetyl héa. Theo mot sb phuong 4n, polysacarit dugc cai bién hoa hoc bang
cach chuyén héa enzym sau thu gom.

Theo céac phuong an, chét 1am giau chta, co ban gbm, hoic gbm polyme cation.
Theo cac phuong an, chét 1am giau chira, co ban gbm, hoic gbm polysacarit. Theo cac
phuong 4n, chét 1am giau chira, co ban gdm, hoic gdm polyme cation va polysacarit.
Theo mot s& phuong 4n, polyme cation chira, co ban gbm, hoic gbm polyme ddng nhat
hoic copolyme clia monome mang dién tich cation dugc lién két ddng hoa tri véi do.
Theo cac phuong an khic, polyme cation chira, co ban gbm, hoic gbm polyme ddng
nhét hodc copolyme cia monome ma dugc thé bdn bac sau polyme hoa véi cac nhom
chitc amin hodc cac don vi l&p lai dé tao ra mot hodc nhiéu nhém chttc amoni hodc cac
don vi 1ap lai. Theo mét sb phuong 4n, monome cation dugc chon tur dialyldimetylamoni
clorua (DADMAC) va acrylat hodc acrylamit chira nhém chirc amino dugc thé bdn bac,
nhu metacrylamidopropyltrimetylamoni clorua hodc etacrylyltrimetylamoni clorua.

Céc phuong phép polyme hoa cic monome nhu vay bao gbm polyme héa dung
dich nuéc va polyme héa nhii trong hodc latec st dung mot hodc nhiéu chét khoi mao
tao gbc dé khoi mao phéan tng polyme héa hogc copolyme héa. Ngudi ¢ hiéu biét trung
binh trong linh vuc k¥ thuat nay da biét cac phuong phéap 8 thu dugc, theo cach tong
hop, polyme cation béng cach polyme hoa cac monome chua bao hoa, tily y tiép theo 1a
thé bac bdn sau polyme hoa, dé thu dugc polyme mang dién tich thuc cation +1 hodc
16n hon.

Theo mdt sd phuong an, polyme cation khic biét boi khdi luong phan ti trung
binh nam trong khoang tir 300 g/mol dén 1 x10° g/mol, khi khdi luong phan t dugc do
bing phuong phép sdc ky thim gel. Theo mot s6 phuong 4n, polyme cation khac biét
b&i khéi luong phan t trung binh nam trong khoéang tir 300 g/mol dén 1 x10° g/mol, khi
khdi lugng phén tir duge do boi do nhét trong. Theo mot s6 phuong 4n, polyme cation
khac biét béi khdi lugng phan tit trung binh khdi nam trong khoang tir 300 g/mol dén 1
x108 g/mol.

Theo cac phuong an, polyme cation bao g6m mdt hodc nhiéu nhém monome anion
nhu cdc nhém mang nhém carboxylat, phosphonat, hodc sulfonat duogc lién két déng
héa tri voi d6, trong do téng dién tich hodc dién tich thyc ctia polyme 1a +1 hodc 16n
hon. N6i cach khéc, tdng cia cdc nhom anion va nhém cation dugc lién két voi polyme

1a +1 ho#c 16n hon. Theo mot hodc nhiéu phwong dn nhu vdy, polyme cation bao gbm
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mdt hodc nhidu nhém monome khong ion nhu cic nhém mang amit, imit, este, ete,
olefin, hodc cdc nhom khac dugc lién két ddng hoa tri v6i do, trong do tbng dién tich
hoic dién tich thyc caa polyme 1a +1 hodc 16n hon.

Theo c4c phuong an, bun 1am giau chira, co ban gbm, hoic gbm ngudn quing,
ngudn nuée, va polysacarit. Theo cac phuwong 4n, bun lam giau chira, co ban gdm, hodc
gbm ngudn quing, ngudn nudc, va polyme cation va polysacarit. Theo cdc phuong an,
bun lam giau chura, co ban gbm, hoic gdm ngudn quing, ngudn nuéc, va polyme ddng
nhét hodic copolyme DADMAC ctia chiing. Theo cac phuong an, bun lam giau chira, co
ban gdm, hodc gbm ngudn quing, ngudn nuéc, va polyme ddng nhat DADMAC. Theo
cac phwong 4n, bun l1am giau chira, co ban gbm, hodc gdm ngudn quing, ngudn nudc,
polyme ddng nhit DADMAC hogc copolyme cua ching, va polysacarit. Theo céac
phuong 4an, bun lam gidu chira, co ban gbm, hoic g(‘)mrnguén quang, ngudn nudc,
polyme déng nhit DADMAC hoic copolyme cua chiing, va dextran.

Theo cac phuong 4n, polysacarit 14 chitosan, dextran, hodc caragenan. Khéi lugng
phan tr ciia cac polysacarit st dung thich hop trong cac phuong phap duge mo ta & day
khong bi gidi han cu thé, va thudng dugc xac dinh béi san phém tu nhién tir d6 thu duoc
polyme. Theo cac phuong 4n, polysacarit dugc lién két ngang.

Polysacarit hitu dung dudi dang chit 1am gidu mot minh hodc khi két hop véi
polyme cation thudong cd khdi lugng phén tir trung binh khéi khong dugc lién két ngang
tinh duoc hogc do duge nim trong khoang tir 5000 g/mol dén 1x107 g/mol, vi du khoang
10000 g/mol dén 1x10° g/mol, hodc khoang 20000 g/mol dén 1x10° g/mol, hodc khoang
30000 g/mol dén 1x10° g/mol, hodc khoang 40000 g/mol dén 1x10° g/mol, hodc khoang
60000 g/mol dén 1x10° g/mol, hodc khoang 80000 g/mol dén 1x10° g/mol, hogc khoang
100000 g/mol dén 1x10° g/mol, hodc khoang 260000 g/mol dén 1x10° g/mol, hodc
khoang 300000 g/mol dén 1x10° g/mol, hodc khoang 10000 g/mol dén 900000 g/mol,
ho#c khoang 10000 g/mol dén 800000 g/mol, hodc khoang 10000 g/mol dén 700000
g/mol, hodc khoang 10000 g/mol dén 600000 g/mol, hodc khoang 10000 g/mol dén
500000 g/mol, hodc khoang 10000 g/mol dén 400000 g/mol, hodc khoang 10000 g/mol
dén 300,000 g/mol, hodc khoang 10000 g/mol dén 200000 g/mol. Theo mdt sb phuong
&n, polysacarit dugc chirc héa, nhu bang cach carboxymetyl hoa hodc axetyl hoa; theo
mot s& phurong 4n, polysacarit dugc lién két ngang.

Theo cac phuong an, chit 1am giau duoc bd sung vao bun quing vai luong tuong
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ung voi it nhit khoang 10 g/1000 kg quang, theo cic phuong 4n, khoang 1 kg/1000 kg
quang, vi du khoang 0,01 g dén 1 g chit lam giau/kg quang, hoic khoang 0,02 g dén 1
g, hodc khoang 0,03 g dén 1 g, hoic khoang 0,04 g dén 1 g, hoic khoang 0,05 g dén 1
g, hodc khoang 0,06 g dén 1 g, hodc khoang 0,07 g dén 1 g, hodc khoang 0,08 g dén 1
g, hodc khoang 0,09 g dén 1 g, hodc khoang 0,01 g dén 0,9 g, hodc khoang 0,01 g dén
0,8 g, hodac khoang 0,01 g dén 0,7 g, hodc khoang 0,01 g dén 0,6 g, hodc khodng 0,01 g
dén 0,5 g, hodc khoang 0,01 g dén 0,4 g, hoic khoang 0,01 g dén 0,3 g, hoic khoang
0,0l gdén 02 g chét 1am gidu/kg quing. Chét 1am giau duoc bd sung mot cach thich
hop vao bun quing “nguyén chat”, tirc 13, dudi dang gan nhu 100% bot khd, va duge
hoa tan trong bun dé tao ra bun 1am giau. Theo cach khac, dung dich hodc thé phan tdn
chét 1am giau trong nudc dugc tao ra, va dung dich hodc thé phan tan nay dugc bd sung
vao bun quing dé tao ra bun lam giau. Nong dd ciia dung dich hodc thé phan tan khong
bi gi6i han cu thé va duoc didu chinh dé d& st dung va thuén tién cho ngudi van hanh
trong viéc ap dung chét 1am gidu. Tuy nhién, thich hop 1a ndng d6 nhu vay nim trong
khoang tir 0,1 g chét 1am giaw/100 mL nuéc dén 100 g chét lam giau/100 mL nude.

Ngubn quing, ngudn nudc, va chét 1am giau duge két hop dé tao ra bun lam giau.
Theo cac phuong an, ngudn quing dugc két hop véi chét lam giau trudce khi tao ra bun
lam gidu. Theo cac phuong 4n, bun quang dugc két hop v6i chit lam giau dé tao ra bun
lam giau. Theo cac phuong an, ngudn nuée dugce trdn voi chét 1am giau, va hdn hop nay
dugc két hop voi ngudn quing hodc bun quing dé tao ra bun lam giau. Bun lam giau
chira, co ban gdm, hogc gbm ngudn quing, ngudn nudc, va chit lam gidu. Cac thanh
phén cua bun lam giau c6 thé duoc bd sung theo thu tu bat ky v6i nhau, thtr tu nhu vay
bao g@)m nhung khéng chi giéi han ¢: bd sung ldp lai hodc bd sung lién tuc mot hodc
nhiéu thanh phén bét ky ctia bun lam giau theo thi tu bét ky trong mot hodc nhiéu quy
trinh 1lam giau (vi du dé diéu chinh ndng d hodc duy tri quy trinh lién tuc) hodc trude
quy trinh lam gidu (vi du bang cach dua chét 1am giau dang bot kho dén ngudn quing);
bd sung cic thanh phan chét 1am giau vao cac thanh phan bun 1am giau theo thir tw bét
ky; va dang két hop cta chung.

Theo c4c phuong an, dung dich nudce cia chit lam giau dugce tao ra va dung dich
dugce bd sung vao quing hodc vao bun quing dé tao ra bun lam giau. Theo céc phuong
4n, polyme cation dugc bd sung vao bun va tiép d6 polysacarit dugc bd sung vao bun;

theo cac phuwong an khac, polysacarit dugc bd sung vao bun va tiép d6 polyme cation
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duoc bd sung vao bun; van theo cac phuong 4n khic, polyme cation va polysacarit dugc
két hop, tiép do dugc bd sung vao bun mdt cach ddng thoi; su bd sung nhu vay c6 thé
1a bd sung don, bd sung lién tuc, bd sung theo mé, va tuong tu.

Theo céc phuong an, tdng luong chét 1am giau trong bun lam giau dugc do trén co
s& khéi lugng cia quing trong bun. Theo cac phuong an, quy trinh cong nghiép bao
gbm hai hodc nhiu quy trinh 1am giau trong do6 hai hodc nhidu san phadm giau dugc tao
ra tir mot bun 1am giau; hodc hai hodc nhiéu san phém gidu dugc tao ra tir hai hodc nhiéu
bun lam giau. Trong d6 hai hodc nhiéu bun 1am gidu dugc tao ra, hai hodc nhiéu su bd
sung riéng biét chét 1am gidu dugc sit dung mot cach thich hop. Cac quy trinh bat ky
nhu vay 14 quy trinh gidn doan hodc quy trinh lién tuc thich hop.

Theo cac phuong én, trong do chat 1am giau chua, co ban gbm, hoic gbdm polyme
cation va polysacarit, (cho dii cac polyme nay dugc két hop truéc khi tiép xtic v6i ngudn
quang hogc v6i bun quing hodc khong), ty 16 khéi luong gilta polyme cation v6i
polysacarit nam trong khoang tir 1000:1 dén 1:100, vi du khoang 1000:1 dén 1:10, hodc
khoang 1000:1 dén 1:7, hodc khoang 1000:1 dén 1:5, hoic 1000:1 dén 1:3, hoic khoang
1000:1 dén 1:1, hoiic khoang 100:1 dén 1:100, hoic khoang 100:1 dén 1:10, hogc khodng
100:1 dén 1:7, hoic khoang 100:1 dén 1:5, ho#c khoang 100:1 dén 1:3, ho#ic khoang
100:1 dén 1:1, hoc khoang 10:1 dén 1:100, khoang 10:1 dén 1:10, khoang 10:1 dén 1.7,
khoang 10:1 dén 1:5, hodc khoang 10:1 dén 1:3, hoic khoang 10:1 dén 1:1, hodc khoang
7:1 dén 1.7, hodc khoang 5:1 dén 1:5, khoang 3:1 dén 1:3, hodc khoang 1:1 dén 1:3.

Theo cic phuong an trong do chit lam giau chta, co ban gdm, hoic gém
DADMAC va dextran (cho du cac hop chét nay dugc két hop trude khi tiép xuc véi
ngudn quing hodc voéi bun quing hay khong), ty 1& khédi luong gitta DADMAC vé6i
dextran nam trong khoang tir 1000:1 dén 1:100, vi du khoang 1000:1 dén 1:10, hodc
khoang 1000:1 dén 1:7, hodc khoang 1000:1 dén 1:5, hogc khoang 1000:1 dén 1:3, hodc
khoang 1000:1 dén 1:1, hodc khoang 100:1 dén 1:100, hogic khoang 100:1 dén 1:10,
hodc khoang 100:1 dén 1.7, hodc khoang 100:1 dén 1:5, hodc khoang 100:1 dén 1:3,
hoiic khoang 100:1 dén 1:1, hogc khoang 10:1 dén 1:100, khoang 10:1 dén 1:10, khoang
10:1 dén 1:7, khoang 10:1 dén 1:5, hoic khoang 10:1 dén 1:3, hoic khoang 10:1 dén
1:1, hodc khoang 7:1 dén 1:7, hodc khoang 5:1 dén 1:5, khoang 3:1 dén 1:3, hoic khoang
1:1 dén 1:3. Téng luong dextran duogc tinh trén co s lugng DADMAC bb sung vao bun

quang dé tao ra bun lam giau. Lwuong DADMAC bd sung vao bun quing dé tao ra bun
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lam giau dugc mo ta & trén.

Mot phuong phép lam giau thong thuong bao gdm budc nghién nhé ngudn quing,
tiép theo 1a phan loai quing dugc nghién nhé b%lng cach sang dé tao ra “hat min” (hat c6
kich ¢ hat trung binh da chon hodc nho hon) va hat 16n hon yéu cAu nghién nhé hon
nita. Hat min duogc tao bun véi nude va bun duge dua dén hydroxyclon (16n hon 1 g)
hogc thiét bi dong ngugce (1 g) dé phan tach bun thanh dong dudi va dong trén. Dong
duéi bao gdm hat quing c6 lugng caolinit gidm va/hodc lugng nhdm oxit tang. Theo cac
phuong an, dong trén bao gdm loai hat c6 kich c& giam duoc goi la “hat siéu min”, ma
c6 thé duge xir Iy hon nita dé cai thién hiéu suét téng thé ctia viéc phén tach bing
hydroxyclon. Theo cac phuong 4n, dong dudi dugc keo tu dé 1am giam lugng nude trude
khi dén quy trinh Bayer. Dong dudi, tiy y v6i lwong nuée gidm va tuy y két hop thém
v6i mot hodc nhiéu san phim dong duéi bun quing bd sung, duoc 4p dung dudi dang
nguyén liéu trong quy trinh Bayer. Quy trinh Bayer la da biét v6i nguoi c6 hiéu biét
trung binh trong linh vuc xit Iy quéng nhém oxit.

Do viy, phuong phép 1am giau bao gbm budc nghién nho ngudn quing, tiép theo
14 phan loai quing dugc nghién nhé. Theo cac phuong 4n, budc phan loai bao gbm viéc
lua chon céc hat ¢6 kich c& trung binh, theo kich thude da chon, khoang 150 mm hodc
nhé hon. Theo cic phurong an, cac hat ¢6 ¢& hat trung binh nh6 hon 1 pm. Kich ¢ hat
t6i da duoc xac dinh bang cach dinh ¢ boi sang ching han, mic du phuong phap khéc
¢6 thé duge str dung. Quing duge phan loai dugc két hop véi ngudn nude va chit 1am
giau dé tao ra bun lam giau.

Bun lam gidu dugc phan tach, hodc dugc tach, béng trong luc dé tao ra san phém
giau va phé liéu. Theo cdc phuong 4n, trong lyc 1a 1 g va su tach bang trong luc dugc
thuc hién boi thiét bi dong nguge hodc thiét bi ldng. Theo cac phwong 4n, trong luc 1a
luyc xuyén tAm va sy tach bang trong luc dugce thue hién boi hydroxyclon hodc thiét bi
ly tim. Theo cac phuong 4n, sy tdch bang ly tAm bao gbm viéc 4p dung lyc I6n hon 1 g
v6i bun lam gidu dé phan tach bun nay thanh san pham gidu va phé liéu. Theo cac
phuong an, su tich bing ly tAm bao gdm tach béng thiét bi ly tdm hogc tach bing
hydroxyclon.

B&i vay, theo cac phuong an, bun lam gidu dugc phén tach thanh dong dudi va
dong trén, trong d6 dong duéi duge thu gom va theo cac phuong an dugc dua dén budc

xir Iy chiét. Theo cac phuong an, bun lam giau dugc dua dén hydroxyclon tht nhét dé
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phén tach bun 1am giau thanh dong dudi thir nhit va dong trén thir nht. Theo cdc phuong
4n nhu vay, dong dudi thir nhit bao gdm san phim giau thir nhét. Theo mdt s6 phuong
an, dong dudi thu nhét duoc keo tu d 1am giam lugng nudce, duge sdy, va dugc &p dung
dudi dang nguyén liéu trong quy trinh chiét. Theo cac phuong an, dong trén thi nhét
duoc loai bo hodc duge xit Iy thém. Theo céc phuong an, dong trén thir nhét 13 hoic bao
gdm phé liéu.

Theo cac phuong 4n, viéc phan tach bun lam giau 8 tao ra san phim giau va phé
liéu duoc thye hién bang cach cho bun 1am gidu qua mot hodc nhiéu quy trinh tach bang
ly tAm trong d6 quy trinh nay bao gdm budce ap dung luc xuyén tdm nam trong khoang
tir 1 g dén 2000 g v6i bun 1am giau, vi du khoang 1 g dén 1500 g, hodc khoang 1 g dén
1000 g, hodc khoang 1 g dén 800 g, hodc khoang 1 g dén 600 g, hodc khoang 1 g dén
500 g, hodc khoang 1 g dén 400 g, hodc khoang 1 g dén 300 g, hodc khoang 1 g dén 200
g, hodc khodng 1 g dén 100 g, hodc khoang 1 g dén 80 g, hodc khoang 1 g dén 60 g,
hoic khoang 1 g dén 40 g, hodc khoang 1 g dén 20 g, hodc khoang 1 g dén 10 g, hodc
khoéang 2 g dén 1000 g, hodc khoang 4 g dén 1000 g, hodc khoang 6 g dén 1000 g, hodc
khoang 8 g dén 1000 g, hozc khoang 10 g dén 1000 g, hogc khoang 2 g dén 100 g, hoiic
khoang 4 g dén 100 g, hodc khoang 6 g dén 100 g, hodc khoang 8 g dén 100 g, hodc
khoang 10 g dén 100 g v6i bun 1am giau.

Bun lam giau dugc phan tach, hodc dugc tach, béng trong luc dé tao ra san phém
giau va phé lidu. Bude tach bang trong luc bao gbm viéc st dung cac luc bang 1 g hodc
16n hon. Theo cac phuong 4n, trong luc 14 1 g va viéc phén tach duge thuc hién bang
cach ling hodc bang cach xt Iy kiéu dong nguoc chiéu. Theo cac phuong an, trong luc
14 lyc xuyén tdm va sy tach bang trong luc 13 sy tach bang ly tim. Theo cic phuong én,
su tach bang ly tAm bao gbm 4p dung lyc 16n hon 1 g v6i bun lam giau dé phan tach bun
thanh san pham giau va phé lidu. Theo cac phuong én, sy tach bang ly tAm bao gbm mot
hogc nhiéu trong sé: tach bang thiét b ly tAm va tach bang hydroxyclon.

Theo cac phuong 4n, bude phan tach bun lam giau 8 tao ra san pham giau va phé
liéu dugc thuc hién bang cach cho bun 1am giau qua mot hodc nhiu quy trinh tach bang
ly tim trong d6 quy trinh nay bao gdm budc ap dung lyc xuyén tim nam trong khoang
tir 1 g dén 2000 g dén bun 1dm giau, vi du khoang 1 g dén 1500 g, hodc khoang 1 g dén
1000 g, hodc khoang 1 g dén 800 g, hodc khoang 1 g dén 600 g, hodc khodng 1 g dén
500 g, hodc khodng 1 g dén 400 g, hodc khoang 1 g dén 300 g, hodc khoang 1 g dén 200
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g, hodc khoang 1 g dén 100 g, hodc khoang 1 g dén 80 g, hodc khoang 1 g dén 60 g,
hoic khoang 1 g dén 40 g, hogc khoang 1 g dén 20 g, hotic khoang 1 g dén 10 g, hodc
khoang 2 g dén 1000 g, hodc khoang 4 g dén 1000 g, hodc khoang 6 g dén 1000 g, hodic
khoang 8 g dén 1000 g, hoc khoang 10 g dén 1000 g, hogc khoang 2 g dén 100 g, hoic
khoang 4 g dén 100 g, hodc khoang 6 g dén 100 g, hodc khoang 8 g dén 100 g, hoiic
khoang 10 g dén 100 g dén bun lam giau. Lugng thoi gian can thiét dé tach bang trong
luc phu thude vao mirc trong luc duge ap dung v&i bun 1am giau ngoai thanh phan quing,
kich c& hat, va yéu té tuong ty. Theo cac phuong an, luong thoi gian can thiét dé phan
tach bun lam giau dé tao ra san phim gidu va phé lidu & 1 g la khoang 1 gidy dén 7 ngay;
hodc khoang 1 gidy dén khoang 4 ngay, hodc khoang 1 gidy dén 2 ngay; hodc khoang 1
gidy dén 1 ngay; hodc khoang 1 gidy dén 12 gio; hodc khoang 1 gidy dén 6 gio; hoic
khoang 1 gidy dén 3 gid; hodc khoang 1 phut dén 7 ngay, hodc khoang 5 phit dén 7
ngdy; hodc khoang 1 gio dén 7 ngay; hodc khoang 3 gio dén 7 ngay; hodc khoang 6 gio
dén 7 ngiy; hodc khoang 12 gio dén 7 ngay; hodc khoang 1 ngay dén 7 ngay; hodc
khoang 1 phut dén 1 ngay, hodc khoang 10 phut dén 1 ngay, hodc khoang 30 phut dén 1
ngdy, hodc khoang 1 gio dén 1 ngay, hodc khoang 1 phut dén 12 gio, hodc khoang 1
phut dén 6 gio, hodc khoang 1 phut dén 3 gio, hodc khoang 10 phut dén 1 ngay, hodc
khoang 10 phut dén 12 gio, hodc khoang 10 phut dén 6 gio, hodc khoang 10 phut dén 3
gio.

Phuong phép 1am giau khic st dung trong luc mdi truong, tire 12 1 g hodc khong
ap dung trong lyc. Cac phuong phap nhu vdy bao gdm bude nghién nhé ngudn quing,
phan loai quing dugc nghién nho, tao ra bun cua quing dugc nghién nho véi nude, va
dua bun nay dén bé ldng hodc thiét bi dong ngugc dé phan tach bun thanh dong dudi va
dong trén. Dong dudi bao gdm hat quing c6 luong silic oxit giam, luong caolinit giam,
tbng lwgng nhdm oxit ting, luong nhom oxit c6 thé chiét tang, ty 1€ nhom oxit/silic oxit
tang, hodc hai hodc nhiéu yéu t6 nay. Theo cac phuong én, dong trén bao gdm loai hat
06 kich ¢& giam dwoc goi 12 “hat siéu min”, ma ¢6 thé duge xi 1y thém dé cai thién hidu
suét tdng thé ctia viéc phan tach kiéu dong ngugc chiéu. Theo cac phuong an, dong dudi
duoc keo tu dé 1am giam luong nudce trude bude xtt Iy chiét. Dong dudi, tiry y véi luong
nudc giam va tuy y két hop thém voi mot hodc nhidu dong dudi bd sung (vi du dong
dudi tht hai, dong dudi thir ba, v.v. ma khong c¢6 gidi han), dugc ap dung dudi dang

nguyén liéu trong quy trinh chiét.
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Do véy, phuong phap lam gidu bao gbm buéde nghién nho ngudn quing, tiép theo
13 phéan loai quing dugc nghién nho; tiép do két hop quing dugc phan loai véi ngudn
nude va chat 1am gidu dé tao ra bun 1am giau; bun lam giau dugc phan tach, hodc duogc
tach bang thiét bi dong ngugc 61 g 8 tao ra san pham giau va phé liéu. Béi vay, theo
cac phrrong 4n, bun lam giau dugc phan tach thanh dong dudi va dong trén bang cach
stt dung thiét bi dong nguoc, trong d6 dong dudi dugc thu gom va theo cic phuong an
duoc dua dén bude xit ly chiét. Theo cac phuong 4n, dong dudi bao gbm san pham giau
va dong trén bao gdm phé lidu.

Mot vi du v& quy trinh dong ngugc chiéu lién tuc duoc thé hién so lugc trén Fig.1,
trong d6 cac mili tén thé hién huéng dong chit luu di chuyén. Cac bé 100, 200, 300, 400
14 c4c bé chia dugc 1am thich tng dé tiép nhéan bun quing va phén tach hodc tich bun
quing thanh dong dudi va dong trén. Céc bé 100, 200, 300, 400 duge nbi thong boi
dudng din dong chét lwu A trén Fig.1 dé thu gom va van chuyén cac dong trén 25, 35,
45, 55, goi chung 1a A, va cic dong dudi 20, 30, 40, 60, goi chung 13 Ay. B6i vy, ngué)n
bun quing 5 dugce dua dén bé thir nhit 100 boi duong dan dong 10 nbi thong giita ngudn
5 va bé 100. Viéc phan tach bén trong bé thir hai 100 dan dén viéc tao ra dong dudi thu
hai 30 va dong trén th hai 25, dong trén thit nhét 55 va dong dudi thu nhit 20. Dong
trén thtr nhét 55 dugc thu gom va/hodc duoc van chuyén dé xtt ly thém (khong duoc thé
hién trén hinh v&). Dong dudi thir nhét 20 dugc dua dén bé thtr hai 200; phan tach bén
trong bé thtt hai 200 dan dén viéc tao ra dong dudi thit hai 30 va dong trén thir hai 25.
Dong trén thir hai 25 lai dugc dua dén bé tht nhét 100. Dong dudi thir hai 30 duge dua
dén bé thtr ba 300; viéc phan tach bén trong bé th ba 300 din dén viéc tao ra dong dudi
thir ba 40 va dong trén th ba 35. Dong trén tht ba 35 dugc két hop vé6i dong dudi thir
nhat 20 va lai duge dua dén bé thir hai 200. Dong dudi thi ba 40 dugc dua dén bé tht
tu 400; viéc phan tach bén trong bé thir tu 400 din dén viéc tao ra dong dudi thu tu 50
va dong trén thit tw 45. Dong trén thtt tu 45 duge két hop véi dong dudi thir nhét 20 va
lai dugc dua dén bé thir hai 200. Dong dudi thi tw 50 dugce thu gom va/hoac dugc van
chuyén ciing dén quy trinh tach (khong dugc thé hién).

Hon nita trén Fig.1, ngudn nudc 500 dugc ndi voi dudong dan dong chét luu A, vi
du nhu dugc thé hién ndi théng véi dong dudi 40; ngudn nude 500 chp nudc dén duong
din dong chat luu A dé duy tri do nhét cht luu da chon cia chét luu trong duong dan,

va/hoic tao ra ndng do quing thich hop trong bun dé dat dugc viéc phén tach hiéu qua.
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Theo mdt sé phuong éan, nhidu ngudn nudc duge sir dung mot cach thich hop trong
duong din dong chét luu @8 tach hidu qua dong trén va dong dudi.

Theo cac phuong 4n li€n quan dén Fig.1, ngudn bln quing 5 bao gbm it nhét 13
ngudn nudc va ngudn quing. Theo cac phuong an, ngudn bun quing 5 1a ngudn bun
bauxit. Theo mdt sé phwong an, chat 1am giau, nguyén chit hodc dugc hoa tan trong
nuée, duge dua dén ngudn bln quing 5, va ngudn bin quing 1a ngudn bun lam gidu.
Ngudn bun 1am gidu dugc vén chuyén qua dudng d4n dong 10 dén bé 100. Theo cac
phuong 4n khac, ngudn bun quing 5 dugc bd sung vao bé 100 va chit 1am giau, nguyén
chét hodic dugc hoa tan trong nudc, duge dua dén bd 100 dé tao ra bun lam giau trong
d6. Van theo cac phuong an khac, ngudn bin quing 5 duoc két hop véi chét 1am giau
bang cach bd sung chit trong dudng din dong 10 d tao ra bun lam giau trong dudng
dan dong 10. Cac didm bd sung thich hop dé ap dung mot hodc nhidu ngudn nudc
va/hoic chit 1am giau dugc ndi thong mot cach thich hop véi ngudn blin quing 5, duong
dan dong 10, bé 100, hoic dang két hop clia hai hodc nhiéu trong sb ching, khi dugc
lya chon b&i nguoi van hanh. Thiét bi tron bd sung, chi dong (trdn c6 trang bi dong co
boi canh khuéy, céanh, truc vit, bd ddo tron va tuong tu) hodc bi dong (thiét bi tron tinh
va céac két chu tron trong dong c6 lién quan nhu cac goc, ctra va thanh, dong va dip va
tuwong tu) dugc bb tri thich hop gan véi mot hodic nhidu diém bd sung lya chon bét ky
dé tao ra viéc tron thich hop nudc, chit 1am giau, hodc dang két hop cua ching détaora
bun lam giau dé phan tach trong bé 100.

Theo cach twong tu nhu trén, mot hodc nhiéu nguén nude, mot hodc nhiéu chét
lam giau, hodc dang két hop cta ching duoc bd tri mot cach thich hop ndi thong voi
nguén bun quing 5, duong din dong 10, bé 100, hodic & mot hodc nhiéu vi tri bét ky doc
theo dudng din dong A. Theo cac phuong an mdt hodc nhiéu chit 1am giau, hodc dang
két hop cta chung dugc bb tri thich hop nbi thong véi duong dan dong trén A,. Nhu
duoc thé hién trén Fig.1, mot hodc nhiéu chét 1am giau dugc ap dung mot céach thich
hop v6i mot hodc nhidu dong chét huu 10, 20, 25, 30, 35, 40, 45; v6i mot hodc nhidu bé
100, 200, 300, 400; v6i ngudn nude 500; hogde v6i hai hodc nhidu trong sb chung. Thiét
bi tron, chi dong (trdn cd trang bi dong co boi canh khuéy, canh, truc vit, bd dao tron
va tuong tu) hodc bi dong (thiét bi tron tinh va cac két cAu tron trong dong c6 lién quan
nhu vach ngin, cira, dong va dap va tuong tw) dugc bd tri mot cach thich hop gﬁn véi

m6t hodc nhiéu vi tri n6i thong chét luu @ chon dé tao ra su trdn thich hop nudc, tron
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chét 1am giau, tron nudce va chét lam giau, hoic tron chat 1am gidu va nudc véi chét Iuu
trong mdt hodc nhiéu dudng din dong chét Iuu, bé, hodc dang két hop clia chung.

Theo cac phuong an, chit 1am gidu chta, co ban gbm, hoic gdm polyme cation.
Theo cac phuong an, chét 1am giau chira, co ban gdm, hoic gbm polysacarit. Theo céac
phuong an, chit 1am giau chtra, co ban gbm, hoic gdm polyme cation két hop véi
polysacarit. Theo cac phwong 4n nhu vy, polyme cation dugc két hop véi polysacarit
truée hodc sau khi dwa dén ngudn quing hodc bun quing.

Theo cac phuong 4n, cac bé 100, 200, 300, 400 13 bé ling cin hodc bé ling, trong
d6 trong luc 1 g thuc hién viéc phéan tich trong do. Theo cac phuong 4n khéc, cac bé
100, 200, 300, 400 1a hydroxyclon hodc thiét b ly tAm, trong d6 trong luc I6n hon 1 g
dugce ap dung dé thuc hién viéc phan tich trong do. Van theo cac phuong an khac, dang
két hop ctia cac phuong phép dugc st dung mot céch thich hop béi ngudi van hanh, nhu
dang két hop cua cac hydroxyclon va bé ling; ngodi ra, s6 lugng bat ky cua bé va dudng
dan dong dugc bd sung mot cach thich hop trong quy trinh trén Fig.1 nhu duoc thé hién;
vi du, 10 bé hoc 16n hon ¢6 thé dugc lwa chon mdt cach thich hop béi ngudi van hanh
trén co s& yéu cau ciia vi tri ving cu thé va/hodc cac tinh chat cla ngudn quing dugc
chon dé 1am giau.

Mot d4u hiéu ctia ché pham va phuong phap md ta & ddy ma su dung thiét bi xtr Iy
cong nghiép hién co duoc cai bién véi su dé bd sung hogc 4p dung mot hodc nhiéu chét
lam giau véi d6. Khong cAn thiét k& lai hodic cAu tao lai thiét bi 1am gidu quing va céc
dudng dan dong da & vi tri trong nhidu hé thdng xir Iy san pham khai théc cong nghiép
@8 dat dugc cac két qua thong bao ¢ ddy. Ngoai ra, luong va loai chét 1am giau duoc
thay dbi d& dang trong mot hogc nhiéu dudng dan dong d& huéng dong chét luu & diém
bd sung da chon. Cac phwong phép va ché pham dd mo ta nay dugc lam thich Gmg dé
dang dé str dung trong thiét bi xr Iy quing cong nghiép da dugc st dung rong rdi trong
nganh nay. Hon nita, quy trinh thé hién so luge trén Fig.1 duoc 1am thich tng mét cach
thich hop dbi voi viee 1am giadu lién tuc hodc lam giau gian doan khi duoc chon boi
nguoi van hanh.

Theo cac phuong an lién quan dén Fig.1, dong dudi 50 1a san pham giau. Theo céc
phuong an khac, san phim giau 1a dong dudi thu dugc bdi bién thé cai bién cua Fig.1
nhu d& cép & trén. San pham gidu 1a gidu hop chét nhém oxit so v4i quing bauxit “nhu

duoc khai thac” twong tng, quing dugc nghién nhé bauxit, hodc quing dugc phéan loai
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bauxit. So voi ngudn quing bauxit, quing san pham giau bao gdm it nhat mot trong s6:
ty 18 tbng nhom oxit:tdng silic oxit ting, ty 1& nhom oxit c6 sin:tdng silic oxit tang, ty 1&
nh6ém oxit c6 sin:caolinit ting, phan trim khdi luong caolinit giam, phan tram khéi
luong tdng silic oxit giam, phan trim khdi lwong tng nhom oxit téng, hodc phén tram
khéi lwong nhom oxit co sin tang. So voi chét rén ctia ngudn quing duge xir ly theo cic
phuong phép dé cap & day ma khong bd sung chit lam gidu, chét rén san phdm giau bao
gbm it nhét mot trong sb: ty 1€ tbng nhom oxit:tdng silic oxit ting, ty 1& tdng nhém oxit
¢6 sin:tong silic oxit tdng, ty 16 nhom oxit co sin:caolinit ting, phan trim khéi lugng
caolinit giam, phin trdm khéi lugng tdng silic oxit giam, phén tram khéi lwong tong
nhom oxit tdng, hodc phén trim khdi lugng nhom oxit c6 san ting.

Theo cac phuong 4n, mot hodc nhidu san phim giau dugc thu gom. Theo céc
phuong an, mot hodc nhidu san pham gidu dugc keo tu bang cach st dung chét keo tu
anion. Theo cac phuong an, chét keo tu 1 polyme keo tu thong thudong hodc hdn hop
ctia chung duoc st dung trong nganh khai mé dudi dang chét keo tu trong mot hodc
nhidu quy trinh lam giau, chiét, hodc quy trinh khac. Chét keo tu thong thudng bao gbm
copolyme anion cia acrylamit voi axit 2-acrylamido-2-metylpropan sulfonic, axit
acrylic, hodc ca hai. Cac phuong phép lam giau dugc mo ta & day, cu thé néu cac hop
chét silic dugc giam bang cach lam giau, tao ra loi ich bd sung trong qua trinh xr Iy tiép
theo nhu chiét va keo tu do cac tinh chét cai thién cla san phém giau. Vi dy, theo cac
phuong an, ndng d6 hop chét silic giam trong san phim gidu dan dén san lugng cai thién
ctia nhom oxit thu duoc tir viée chiét bauxit tiép theo, d6 chon loc ting trong budc keo
tu tiép theo, hodc ca hai.

Theo c4c phuong an, mot hodc nhidu san pham gidu dugc sdy sau khi thu gom dé
lam giam lugng nude bing cach st dung cac phuong phép lam bay hoi nhu gia nhiét,
thong khi, din khi nhu khong khi hodc nito quanh hodc qua san pham giau, hodc dang
két hop ctia chiing. Viéc séy dugc thue hién mot cach thich hgp c6 hodc khong c6 su
keo tu trudc khi sdy. Theo cac phuong an, mot hodc nhiéu san phém giau dugc su dung
duéi dang nguyén liéu trong quy trinh chiét. Theo mdt s phwong 4n nhu véy quy trinh
chiét 1a quy trinh Bayer.

Theo cac phuong an, dong trén bao gbm loai hat ¢6 kich ¢ gidm dugc goi la “hat
siéu min”. Loai hat “siéu min” c6 kich ¢ giam khong bi giéi han, nhung bao gdm

khoang kich ¢& hat trung binh ma theo théng ké thip hon so v6i kich ¢ hat trung binh
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ciia “hat min” nhu dugc xéc dinh bang phuwong phap do duoc chdp nhan trong cong
nghiép. Vung kich ¢ tuong dbi cua céc hat dugce xac dinh bang cac quy trinh va thiét
bi chuyén dung dugc sir dung trong hé théng xit Iy tién Bayer thuc.

Chét lam gidu chta, co ban gbm, hoic gbdm polyme cation tao ra mot hodc nhiéu
loi ich bat ngd bd sung trong mdt hodc nhiu phwong phap lam gidu duge mo ta & day.
Chét 1am giau chira polyme cation va khong chira polysacarit tao ra cic loi ich bét ngd
trong mot hodc nhidu phuong phép lam giau duge mo ta & day. Chat 1am giau chira, co
ban gbm, hoic gbm polysacarit tao ra mdt hodc nhiéu lgi ich bt ngd bd sung trong mot
hosic nhidu phwong phap l1am giau dwgc mo ta & day. Chét 1am giau chira polysacarit va
khong chira polyme cation tao ra céc loi ich bat ngd trong mot hodc nhiéu phuong phap
lam gidu dwge mo ta & ddy. Chét 1am giau chira, co ban gdm, hoic gdbm DADMAC tao
ra mdt hodc nhidu loi ich bét ngd bd sung trong mot hodc nhiéu phuong phép lam giau
dugc mo ta & day. Chét 1am giau chtra, co ban gbm, hodc gdm chitosan tao ra mot hodc
nhiéu loi ich bt ngd bd sung trong mot hodc nhidu phuong phép lam giau duge md ta
& day. Chét 1am giau chira, co ban gbm, hodc gbm DADMAC két hop voi dextran hodc
chitosan tao ra mot hodc nhiéu lgi ich bét ngo bd sung trong mdt hodc nhiéu phuong
phap 1am gidu duge md ta & day.

Theo cac phuong 4n, san pham giau thu dugc bang cach tach bang trong lyc voi
bun lam giau bao gbm mot hodc nhidu vu diém sau, cac uu diém nay 13 bt ngd so voi
giai phap ky thuat da biét gdm viée x Iy chiét so bd. Trudc sang ché mo ta & day, da
hiéu rang trong luc ap dung @8 tach quing bauxit true bude xt ly chiét co thé chiu anh
hudng boi sy xt Iy hoa hoc. Cu thé, trudc sang ché nay da khong biét rang polyme
cation ho#ic polyme cation két hop véi polysacarit, s€ cai thién ché phdm chiét so bd cua
quing bauxit. Boi vay, sy phat hién ring cac chét nay hoat dong nhu dugc thong bao 1a
hoan toan bat ngd véi ngudi co hiéu biét trung binh trong linh vyc xur ly quang bauxit,
cu thé 13 viéc xt ly chiét so bd quing bauxit, va con cu thé hon viée xit Iy chiét so bo
quing bauxit ¢6 “chit lwgng thip”, trong d6 chét luong thap nghia 13 luong nhom oxit
nhd hon khoang 40% khéi lwong, lwrong caolinit 16n hon khoang 3% khéi lugng, hodc
ca hai. |

Mot ti€u chudn quan trong cla chét lugng sén phim giau 1a ty 18 khéi lugng tong
nhom oxit:tdng silic oxit, trong d6 tdng khoi lwgng ciia nhom oxit (A203) dugce do so

vé6i tdng khdi lugng cua silic oxit (Si02). Ty 1€ nay la dai dién cho chét Iuong tong thé
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clia quing bauxit cdn dugc phan phdi dén quy trinh chiét. Vi sy chiét duoc du tinh giai
phong theo cach hoa hoc cac hop chét nhom ra khoi nén d4 trong d6 cac hop chét nay
dugc boc mot cach ty nhién (tie 13, quéing), lam téng ty 1& gitra nhom oxit véi silic oxit
trong san phim gidu 1am ting hiéu qua ctia quy trinh chiét tiép theo. Theo mot sd phuong
4n, san phdm giau theo cac quy trinh dugc mo ta nay bao gbm ty 1€ khdi luong gitra tong
nhom oxit: tong silic oxit ma 16n hon ty 1€ khéi lugng gitta tbng nhom oxit: tdng silic
oxit trong bun quing duge phan tach sau khi tdch bang trong lyc khong c6 chét 1am giau.
Cac phuong phap phan tach bang trong lyc dugc md ta nay va cac chét 1am giau dan
dén su tang tong thé cta ty 1& tbng nhom oxit: tdng silic oxit so v6i cac phuong phép
phén tach bang ly tam thong thuong duge biét v6i ngudi c6 hicu biét trung binh trong
linh vuc xir 1y quang bauxit chiét so bd. Theo cac phuong an, san phim gidu thu dugc
theo céc quy trinh tich dugc mo ta nay bao gbm téng nhom oxit voi lwong 16n hon it
nhét 1% khéi luong dén 90% khéi lugng so véi quing trude khi phan tach, vi du tbng
nhom oxit véi luong 16n hon khoang 1% khdi lwong dén 80% khéi lwong, hodc khoang
1% khéi Tugng dén 70% khdi Iugng, hodc khoang 1% khéi lugng dén 60% khdi luong,
hoic khoang 1% khéi lrgng dén 50% khdi lugng, hogc khoang 1% khéi lugng dén 40%
khéi lugng, hoic khoang 1% khéi lugng dén 30% khéi luong, hodc khoang 1% khéi
lugng dén 25% khdi lugng, hodc khoang 1% khdi luong dén 20% khéi lwong, hodc
khoang 1% khéi lugng dén 15% khdi lrgng, hogc khoang 3% khéi luong dén 90% khdi
lwong, hodc khoang 5% khdi lugng dén 90% khoi lugng, hodic khoang 10% khéi luong
dén 90% khéi luong, hoic khodng 20% khéi lugng dén 90% khdi lugng, hodic khodng
3% khéi lugng dén 70% khéi lugng, hodc khoang 5% khdi luong dén 50% khéi luong,
hodc khoang 5% khéi lwong dén 25% khéi lwgng hon so v6i quing trude khi phan tach.

Mot tiéu chudn quan trong khéc clia chét lugng san pham giau 1a phan trim khéi
lwgng ctia “silic oxit phan (mg” hogc caolinit trong san pham giau. Caolinit 12 m¢t hop
chét silic oxit; tap chét silic oxit thong thuong thir hai ma it phan tng hon so v6i caolinit
12 thach anh. Tuy nhién, nhu néu trén, cy thé 13 caolinit phan Gng véi kiém dugc dua
vao quy trinh Bayer (mot vi du vé quy trinh hoa hoc dé chiét nhom oxit), vi vay loai bd
caolinit nhidu nht c6 thé truéc budce xu 1y san pham giau theo Bayer tao ra lgi ich l6n
hon so véi viée giam don gian luong silic oxit tdng thé (va do d6 1am tang ty 1¢ nhom
oxit:silic oxit). Luong caolinit gidm ciing 1am giam luong chét phan tng kiém Bayer

cAn thiét va do d6 cling gidm chi phi téng thé cia quy trinh Bayer. Theo mot s6 phuong
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4n, san phdm giau theo cac quy trinh dugc mod ta nay bao gbm caolinit v6i lwgng nhd
hon khoang 1% khdi lugng dén 25% khdi luong so véi bun quing tuong tmg trudce khi
phén téch, vi du nhd hon khoang 1% khéi lugng dén 20% khéi lugng, hoge nho hon 1%
khéi lwong dén 15% khéi lugng, hodc nhé hon 1% khéi luong dén 10% khéi luong,
hoic nhé hon khoang 1% khéi lugng dén 9% khdi lugng, hodic nhé hon khoang 1% khéi
lwong dén 8% khéi lugng, hodc nhé hon khoang 1% khéi lugng dén 7% khéi lwong nho
hon, hodic nhé hon khoang 1% khdi lugng dén 6% khoi lugng, hodc nho hon khoang 1%
khéi lugng dén 5% khéi Iwong, hodc nhd hon khoang 1% khéi lwong dén 4% khéi lugng,
hoiic nhé hon khoang 1% khéi lugng dén 3% khdi lwong, hodc nhé hon khoang 1% khéi
lugng dén 2% khéi lugng, hodic nho hon khoang 2% khdi luong dén 9% khéi lugng,
hoiic nhé hon khoang 2% khéi lugng dén 8% khdi lugng, hodc nhé hon khoang 2% khéi
luong dén 7% khdi luong, hodc nho hon khoang 2% khéi lwong dén 6% khéi lugng,
hoiic nhé hon khoang 2% khéi lwong dén 5% khéi lugng, hoic nhé hon khoang 2% khéi
luong dén 4% khdi luong, hodc nhé hon khoang 2% khéi lugng dén 3% khéi lugng so
v6i quang trude khi phan tach.

Mot tiéu chuin quan trong khéc nita clia chit lwong san phim giu 1a phén trim
khdi lugng ctia nhdm oxit “cd thé chiét” hodic “c6 san” trong san phim gidu. Nhom oxit
c¢6 thé chiét hodc co sn 1a lugng theo ly thuyét ctia nhom oxit c6 san tir quy trinh chiét
dugc 1ap ké hoach, va khac véi tdng nhom oxit vi theo cac phuong an, khdng phai tht ca
céc hop chit nhom oxit déu dugc chiét béi quy trinh chiét. Theo mét sé phuong én, quy
trinh chiét 13 quy trinh Bayer va san pham giau thu dugc theo cic quy trinh tach bing
trong luc dugc mo ta ndy bao gdm nhém oxit co thé chiét voi lugng 16n hon it nhét 1%
khéi lugng dén 50% khéi lugng so v6i quing trude khi phan tach, vi du nhom oxit co
thé chiét v6i luong 16n hon khoang 1% khéi lugng dén 45% khoi lugng, hodc khoang
1% khéi Tuong dén 40% khdi lugng, hodc khoang 1% khoi luong dén 35% khdi lugng,
hoic khoang 1% khdi lugng dén 30% khéi lwong, hodc khodng 1% khéi lugng dén 25%
khéi lugng, hodc khoang 1% khéi lugng dén 20% khéi lugng, hogc khoang 1% khéi
lugng dén 15% khdi lugng, hodc khoang 3% khéi luong dén 15% khdi luong, hoic
khoang 3% khéi lrgng dén 10% khéi lugng, hodc khoang 3% khéi lugng dén 8% khbi
lugng, hodc khoang 3% khéi lugng dén 6% khdi lugng, hodc khoang 4% khéi luong
dén 8% khéi lugng, hodc khoang 5% khdi lwong dén 10% khdi luong, hodc khoang 5%

khéi lwong dén 8% khéi luong, so v6i quang trude khi phan tach.
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Vi du thwe hién sang ché

Céacvidu 1 dénvidu9

X4c dinh ring hé théng x1r Iy quing bauxit str dung hydroxyclon dé phan tach bun
bauxit phén tach khéi luong 4p dung & ty 1€ khoang 50% dong trén v6i 50% dong dudi,
trong khi thé tich phan tach 1a khoang 80% trong dong trén véi 20% trong dong dudi.
Da thiy su phan bb dong ciia cac thong s6 nay trong hydroxyclon c6 thé dwgc bét chude
bing cach st dung phuong phép ly tdm tinh bang cach ap dung 80 g luc trong 60 gidy
v6i bun trong dng ly tAm, tiép @6 loai bé khoang 80% thé tich chét chia trong dng ly
tam bang cach hut chét 16ng ndi 1én trén tir dinh clia dng ly tAm bang cach st dung bom
tiém. Chat 16ng ndi 1én trén duge loai bo 1a dai dién cho “dong trén” ctia hydroxyclon,
hodc phé liéu, trong khi ph?m con lai dai dién cho “dong du6i”, hodc san phém giau, thu
dugec tir hydroxyclon. Phén lugng chét con lai trong dng sau khi loai bod chét 16ng nbi
1én trén duogc keo tu dé 1am giam lugng nude, va vat lidu da keo tu dugc thu gom, duoc
shy & 120°C trong 8 dén 16 gio, hodc 90°C trong 16 dén 24 gio, tiép d6 duge phén tich
dbi véi lugng nhom oxit va silic oxit bang cach st dung huynh quang tia X.

Bun quing chira bauxit hat min thu dugc tir mé bauxit. Bun quing c6 khoang 10%
chét rin nhu duoc tiép nhén. Pé thu dugc sb do dbi ching, 8 mau thtr dugc ly tim nhu
duoc md ta & trén ma khong cai bién thém. Sau khi ly tAm, mdi dong dudi duge thu
gom, dugc keo tu, va duge séy nhu néu trén. Gia tri trung binh ctia cac s6 do cia 8 mau
thir dong duéi dugc ly tdm, thu gom, keo tu va sdy tao ra sb do co s& cua céc loi ich lam
gidu béi mot minh lyc ly tam. Gia tri trung binh ctia cac sé do tao ra sd do co s6 gdm
tbng nhom oxit v6i lugng khodng 47% khdi lugng va téng silic oxit véi lugng khoang
14,2% khbi luong, din dén ty 1¢ khdi lugng nhdm oxit:silic oxit bang 3,3.

Pé thir nghiém céc chét 1am giau, viéc trdn xody duge ap dung voi 45 mL bun
quing trong khoang 30 giy, tiép d6 viéc tron duogc dimg; chit 1am giau dugc bd sung
véi lugng da chon, dugc tron Ky bang cich st dung thiét bi tron xody, tiép d6 80G dugc
ap dung véi hén hop thu duge trong thiét bi ly tam trong khoang 60 giay, tiép do chét
16ng ndi 1én trén dugc loai bé va san phim gidu dugc keo tu va duge sdy nhu néu trén
va duoc thir nghiém d6i v6i lwong nhdm oxit va silic oxit. Trong do su bd sung bao gdbm
16n hon mdt chét, cac chét dugc tron so bd va duge bd sung ddng thoi. Sy bd sung dugc

thuc hién bang c4ch 4p dung céc chét nhu tiép nhan, trong do luong bd sung dugc tinh
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trén co s&, vi du, phin trim chét rén c6 trong dung dich néu co thé ap dung.

P06 nhdét trong cua polyme d6ng nhit DADMAC trong nudc dugc thiy nim trong
khoang tir 0,35 dén 0,55 dl/g, v&i do nhét khdi nho hon 3200 P & 35-39% khéi lwong
(nu6e dudi dang dung méi), tuong tng voi khéi lugng phan ti khoang 1,7x10° g/mol.
Dextran st dung c6 khéi lwong phan tir trung binh khéi thong bao bang 40000 g/mol.
Copolyme acrylat dugc sulfonat héa, FREEVIS® 903, ¢6 dugc tir Nalco Company of
Naperville, IL va dugc sir dung nhu vay. Tbng nhom oxit va tbng silic oxit dugc xac
dinh bang huynh quang tia X.

Két qua cua viéc thir nghiém cac chét 1am giau khac nhau so véi mAu d6i chimg
(khong chét 1am gidu) duoc thé hién trén Bang 1. Céc s6 lidu dugc thong béo thé hién
rang ca DADMAC, va DADMAC két hop v6i dextran (cho du dextran dugc lién két
ngang hay khong) tao ra sy tdng déng ké phan trim nhom oxit, sy gidm silic oxit, va
tang ty 1€ nhom oxit tbng thé:silic oxit.

Béng 1. Chét 1am giau va phén tram khéi lugng cla chét bd sung vao bun quing;
tbng nhom oxit, tdng silic oxit, va ty 1é nhom oxit:silic oxit cta cac san phdm giau thu
duoc duge xir Iy theo céc phuong phap néu trén, va dugc chuén héa véi cac két qua dbi

ching (khong chét 1am giau).
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Céc vi du 10 dén vi du 17

Mot nhom thir nghiém bd sung dugc tién hanh theo cac phuong phap cla cac vi

du 1 dén vi du 9, nhung v6i mé bun quang khéc. Nhom oxit c6 san va caolinit duge do
thay vi tdng nhom oxit va téng silic oxit. Lwong nhdm oxit ¢6 san duoc xac dinh bing
cach nu kiém tiép theo 12 chuén dd. Lugng tdng silic oxit va ca lugng caolinit dugc xac
dinh bang huynh quang tia X.

Cac két qua dwoc thé hién trén Bang 2. Cac 56 lidu dugc thong béo thé hién ring
ca DADMAC, va DADMAC két hop v6i dextran (cho du dextran duoc lién két ngang
hay khong) tao ra sy tdng dang k& theo phan trdm nhom oxit c6 sén, su giam caolinit, va
ty 1& nhom oxit:silic oxit.

Bang 2. Chét 1am giau va phén trim khdi luong cta chét bd sung; phan trim khéi
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lwgng clia nhom oxit ¢6 san va caolinit trong cc san pham giau thu dugc dugc xir 1y

theo cac phuong phap néu trén.
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Vidul8

Phuong phép ly tdm ctia cdc vidu 1 dén vi du 9 dugc 13p lai, ngoai trir rang ba 6ng
“ddi chirmg” khong bao gdbm DADMAC dugc ly tam; tiép d6 mdi trong sb ba “dong
duéi” hodc vién duge thu gom va két hop, va mdi trong sb ba “dong trén” cling dugc
thu gom va két hop. Cac dong dudi va vién két hop dugc dua riéng biét dén thiét bi hinh
tru ddng tAm Anton Paar tiéu chudn va su quét cit duge tién hanh bang cach st dung
truc canh Anton Paar, 23°C - 25°C, queét logarit tu 0,01 dén 100 1/s, khoang cach
526,919s va iy trung binh chinh x4c trén 10% khoang diém tuong ddi. Ung suét duge
ghi lai trong qué trinh quét.
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Phuong phap néu trén dugc 1dp lai ngoai trx ring polyme dbng nhit DADMAC sur
dung trong vi du 1 dugc bd sung vao mdi bng trong s6 ba éng chira bun quang véi luong
twong tng véi 100 g DADMAC/ tAn quing (khoang 0,1 g/kg quéng).

Ba éng chita DADMAC dugc ly tim. Dong trén va dong duéi dugc thu gom va
duoc két hop nhu duge mo ta d6i véi bun ddi ching & trén, va cac dong trén va dong
duéi két hop dugc quét cit nhu néu trén, trong do luu bién hoc cua cac dong dudi két
hop dugc so sanh v6i luu bién hoc ctia cac dong dudi két hop “ddi ching”, va luu bién
hoc cua cac dong trén két hop dugc so sanh véi luu bién hoc ctia cac dong trén két hop
“dbi ching”.

Db thi thé hién do nhét duéi dang ham cta tde d0 cdt doi véi cac dong dudi két
hop duoc thé hién trén Fig.2, trong d6 cac hinh vudng rong (o) 1a két qua thu dugc abi
v6i dong dudi két hop dbi chimg va céc hinh thoi den (¢) 1a két qua thu dugce ddi véi
dong dudi két hop trong d6 0,1g DADMAC/kg duoc bd sung trudc khi tach mdi dong
trén ra khoi mdi dong dudi trude khi két hop cac dong dudi.

Dd thi thé hién dd nhét dudi dang ham cia tdc d6 cat dbi véi cac dong trén két hop
duoc thé hién trén Fig.3, trong d6 céc hinh tron réng (0) 1 két qua thu dugc ddi voi
dong dudi két hop ddi chimg va céc d4u hoa thi (+) 1a két qua thu dugc d6i vé6i dong trén
két hop trong d6 0,1g DADMAC/kg dugc bd sung trude khi tach mdi dong trén ra khoi
m&i dong dudi trude khi két hop cac dong trén.

Nhu ¢6 thé duogc thiy trén cac Fig.2 va Fig.3, su bd sung polyme ddng nhat
DADMAC téc dong manh dén do nht ciia céc dong da tach, lam gidm do nhét & tat ca
cac toc do cit va dbi véi tat ca cac dong.

Céc vi du 19 dén vi du 37

Phuong phap cta cac vidu 1 dén vi du 9 duoc ldp lai bang cach st dung céc chit

lam giau khac nhau nhu duoc thé hién trén Bang 3, va Kkét qua thé hién cac loi ich ctia
viéc lam giau so voi mau dbi chimg (1am gidu ma khong st dung chit 1am giau). Cac
chit 1am giau bao gém cac chét liét ké sau diy, mot minh hodc & dang Kkét hop nhu néu
trong Bang 3.

Polyme ddng nhat DADMAC: MW: IV thap =<0,3 dl/g; MW: IV thap vira= 0,35
dén 0,55 dl/g; MW: IV cao vua = 0,500 — 0,900 dl/g; MW, IV cao = 0,900 — 1,300 dl/g

90 DADMAC/10 AA, copolyme gdm 90% mol DADMAC, 10% mol axit acrylic,
IV=0,890-1,310 dl/g
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70 DMAEA-MCQ/30  AA: copolyme gbm  70%  mol  2-
(acryloyloxy)etyltrimetylamoni clorua hoac 2-(metacryloyloxy)etyltrimetylamoni
clorua; va 30% mol axit acrylic, IV = 1,000 — 1,500 dl/g

Epi-DMA: epiclohydrin dugc polyme hda sau phan tng (duoc thé bdn bac) véi ca
dimetylamin va amoniac, IV = 0,150 — 0,290 dl/g

xEpi-DMA, epiclohydrin dugc polyme héa sau phan g (dugc thé bdn bac) véi
ca dimetylamin v amoniac, IV = 0,080 — 0,140 dl/g; va duge lién két ngang véi NHs.

Chitosan: 3% chitosan dugc hoa tan trong 1% axit axetic, thu duoc tir Tidal Vision.

Caragenan: GELACARIN® GP 812 NF, mua tir FMC BioPolymer

Tinh bot cation: DWT-5100 xEpi-DMA c¢6 dugc tir Dober Chemical.

Dextran: khdi lwong phan tir trung binh khbi thong béo bang 40000 g/mol.

Béang 3. Chét 1am gidu va phan trim khéi lugng cuia chét bd sung; phan trim khéi

lwong ctia nhdm oxit ¢o s&n va silic oxit trong cac san pham giau thu dugc duge xi ly

theo c4c phuong phap néu trén.
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3, liét ké trong Béang 3: tic 13, khong thu dugc loi ich véi viée st dung polyme ion ¢6
dién tich thuc bang khong.

Vidu 39

Phuong phap ctia Vi du 18 dugc 1dp lai bang cich st dung 160 g/tdn copolyme
gbm natri metacrylat 30% mol va natri 2-acrylamido-2-metylpropan sulfonat 70% mol
¢6 IV = 2 dl/g. Polyme 1a polyme ion c6 dién tich thuc nhé hon -1. Téng nhom oxit,
tdng silic oxit, va ty 1& Al/Si trong sén pham giau thu dugc la gin gidng nhu d61 voi mau
dbi chting 3, liét ké trong Bang 3: tic 13, khong thu dugc loi ich véi viée st dung polyme
anion (polyme ion c6 dién tich thuc nhé hon -1).

Vidu 40

Quy trinh dugc nghira dé 1ap mo hinh két qua thu duge bang c4ch phén tich quing
bauxit bing cach st dung mot loat 4 bé & 1 g, hon nita trong d6 dudng dan dong nguoc
chidu duoc bé tri ma twong tw v6i dudng din dong A trén Fig.1. Quy trinh mo hinh 1a
nhu sau, trong d6 quan trong la tién hanh mdi budc theo thir tu di néu, dé thir nghiém
mdi chét 1am gidu mdi.

Nap vao cbe c6 mé 500 ml thi nhit bing bun quing. B sung khoang 110 g chét
lam giau/tAn chét rén quing trong bun va tron trong 1 phit bang dao tron. Cho phép
lwong chat chia trong cde c6 moé ling trong 5 phut. Tiép do, ling gan khoang 350 ml
chét long vao cbe c6 mé 500 ml thit hai. B sung khoang 150 ml nuéc da loai ion vao
cbe o6 mé thir nhét, bd sung thém 100 g chét 1am giéu/tén chét rin quing trong bun va
trdn trong 1 phut bang dao tron. Cho phép luong chét chtta trong cdc ¢6 mod ling trong
5 phut. Trong cbe c6 moé thir hai bd sung 37 g chét 1am gie‘xu/tén chét rén quing trong
bun khac va nudce di loai ion du dé dat dén 500 ml; tron trong 5 phut b%mg dao tron, tiép
d6 cho phép lang trong 5 phut. Ling gan khoang 350 ml tr cbc 6 mé thir hai vao coe
¢6 mo 500 ml thr ba, tiép dé nap cbe ¢6 mo thi ba dén 500 ml bing nuée da loai ion.
Léng gan 350 ml tir cbe c6 mé thir nhét vao cbe c6 mé thir hai. Nap cbe ¢6 mo thir nhat
dén 500 ml bang nudc da loai ion. Bb sung 37 g chit lam giau/tin chét rin quing trong
bun vao mdi céc c6 mo va lai trdn tht ca cac cde c6 mo bang dao tron trong mot phut.
Cho phép tht ca cac cde c6 mo ling trong 5 phut. Ling gan khoang 350 ml tr cbc co mod
thit ba vao cbe c6 mé 500 ml thi tw va bd sung 150 ml nude da loai ion. Ling gan 350ml
tir cbe ¢6 mé thir hai vao cde c6 mo th ba; va ling gan 350 ml tir cbe c6 mé thir nhit

vao cde c6 mo thir hai. BS sung 150 ml nude da loai ion vao coc ¢o6 mo tha nhat. B
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sung 18 g chat 1am giau/tin chét rin quing trong bun vao mdi cbc c6 mo, trén bing dao
tron trong 1 phit, va cho phép ling trong 5 phut.

Sau khi quy trinh néu trén dugc hoan tat, quy trinh sau duoc 13p lai nam (5) 1an,
hon nita trong do6 mdi 1an lap lai dugc thye hién theo tht tr da néu: léng gan khoang
425 ml tir cbc c6 mo thir tu va dwa vao cde 6 mo mdt lit rdng; ling gan khoang 425 ml
tir cde c6 mo thix ba va dua vao cbe ¢6 mo thir tu; ling gan khoang 425 ml tir cbc c6 md
thit hai va dua vao cbc c6 mé thi ba; ling gan khoang 425 ml tur cbe c6 mo thir nhat va
bd sung vao cbe ¢6 mo thi hai; bd sung 425 ml nudce da loai ion dén cbc c6 mo thir nhét;
bdsung 18 g chét 1am gia‘lu/tén chét rén quing trong bun vao cbc c6 mo thir nhat; tron
c4c chét chira trong tit ca 500 ml bing dao tron trong mot phut; cho phép lugng chit
trong cbc c6 md d2 l4ng trong nam phit trude khi 1dp lai. Tiép d6 thuc hién quy trinh
sau, theo thur tu:

Sau khi quy trinh néu trén dugc hoan tAt, quy trinh sau dugc lap lai theo thir tu da
néu: ling gan chét 1ong ra khoi cbc ¢6 mé thit tu cang nhiéu cang tdt, tiép do bb sung
lwong chét con lai cia cbe c6 mo thir tw vao cde ¢ mo thi ba. Tron lugng chét chia
trong cdc c6 mé thir ba trong mot phut bang dao tron va cho phép l4ng trong 5 phit.
Tiép do, ling gan chét 16ng ra khoi cbc c6 mo thir ba cang nhiéu cang tbt, tiép do bd
sung luong chét con lai cta cbe ¢6 mod tht ba vao cbe ¢d mé tha hai. Tron lugng chéit
chiza trong cb¢ c6 mé thtr hai trong mot phut bang dao tron va cho phép ling trong 5
phut. Tiép do, ling gan chét 1éng ra khoi cbc ¢6 mé thi hai cang nhiéu cang tdt, tiép do
bd sung lugng chét con lai cta cbc c6 mo thir hai vao cbe c6 mo thi nhat. Tron lugng
chit chtra trong cdc c6 mo thir nhét trong mdt phut bang dao tron va cho phép ling trong
5 phut. Ling gan chét 1ong ra khoi cbc ¢6 mo thir nhat cang nhiéu cang tt. Cc c6 md
thir nhit s& chira quing dugc rita hda chét.

Sau khi cac bude néu trén duge hoan thanh, sdy luong chét chira trong cdc c6 md
thtr nhét trong 10 va cho luong chét kho qua phén tich XRF dé x4c dinh luong nhom
oxit, silic oxit, hodc ca hai.

St dung phuong phap néu trén va bét diu v6i bun quing gidng nhu st dung dé thu
duoc miu déi chimg 3 (Bang 3 néu trén), va MW DADMAC thip vira dudi dang chat
lam giau, tbng nhom oxit trong sdn phdm giau duoc thy 1a 54,54%, tdng silic oxit 1a

5,57%, va % ty 16 Al/Si bang 9,97.
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YEU CAU BAO HQ
1. Phuong phép xt ly chiét so bd quing bauxit, phuong phap nay bao gbm bude: két
hop ngudn quing bauxit, ngudn nudc, va chét 1am giau dé tao ra bun 1am giau thi nhét,
trong d6 budc két hop nay dién ra trude khi xur 1y chiét ngudn quing; va phan tach bun
1am giau thr nhit thanh sén phim giau thir nhét va phé liéu thtr nhét, trong d6 chit lam

gidu chira polyme cation, polysacarit, hoéc hdn hop cuia ching.

2. Phuwong phép theo diém 1, trong d6 polyme cation bao gbm polyme
dialyldimetylamoni clorua (DADMAC), copolyme DADMAC, hoidc hdn hop cta hai

hodc nhidu chit nay.
3. Phuong phap theo diém 1 hoic 2, trong d6 polysacarit bao gdm dextran hogc chitosan.

4. Phuong phap theo diém bat ky trong sb cac diém tr 1 dén 3, trong d6 ngudn quing

bauxit 12 ngudn quing dugc nghién nho hodc ngudn quing dugc phéan loai.

5. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 4, con bao gdm budc thu
gom san phim giau thir nhét, tiép theo 14 mot hodc nhiéu budc: keo tu san phdm giau

thir nht, loai nwde san phdm gidu thi nhét, va sdy san phim giau thir nhét.

6. Phuong phép theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6 san pham gidu
thr nht chira tdng nhém oxit v6i lugng 16n hon khoang 1% khéi lugng dén 90% khi
lurong so véi san pham thu dugc bang cach sir dung cing mot phwong phép nhung khong
c6 chét 1am giau.

7. Phuong phép theo diém bét ky trong s6 cac didm tir 1 dén 6, trong d6 san phdm gidu
thir nht chtra nhom oxit ¢6 thé chiét véi lwgng 16n hon khoang 1% khéi lwong dén 50%
khéi lugng so véi san pham thu dugc bang cach st dung cung mot phuong phap nhung
khong co chét 1am giau.

8. Phuong phap theo diém bt ky trong sé cac diém tir 1 dén 7, trong d6 san pham giau
thir nhét chita caolinit v6i lwong nhd hon khoang 1% khéi lugng dén 25% khéi luong
s0 v6i san pham thu duge bing cach str dung cung mdt phwong phép nhung khong <6
chét 1am giau.

9. Phuong phéap theo diém bét ky trong s6 cac diém tir 1 dén 8, trong d6 budce phan tach

duoc thuc hién bang cach 4p dung luc xuyén tdm véi bun lam giau.
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10. Phuong phap theo diém bAt ky trong sb cic didm tir 1 dén 8, trong d6 bude phan

tach duogc thuc hién bang cach dua bun lam giau dén thiét bi dong nguoc.

11. Phuong phéap theo diém 9 hodc 10, trong d6 phuong phép con bao gbm budc dua
phé lidu thir nhat dén bude phan téch thir hai de thu duge san phAm giau thir hai va phé
liéu thi hai.

12. Phuong phép theo diém 11, trong d6 san pham giau thr hai duge két hop v6i san

phdm giau thir nhAt.

13. Phuong phép theo diém bét ky trong sé cac didm tir 1 dén 12, trong do chét 1am giau
duoc bd sung véi lugng tuong tng tir khoang 0,0l gdén10g chét 1am giau trén mi kg

ngudn quang.

14. Phuong phép theo diém bt ky trong sé cac diém tir 1 dén 13, trong do ngudn quing

chira nhém oxit c6 thé chibt véi luong nho hon 40% khéi luong.

15. Phuong phép theo didm bét ky trong 36 cac diém tir 1 dén 14, trong do6 ngudn quing

chira caolinit véi lugng 16n hon 3% khéi lugng.

16. Phuong phap theo diém bat ky trong sb cac diém tir 1 dén 15, trong do san phim

giau thir nhét dugc dua dén quy trinh Bayer.

17. Ché pham lam giau dung dé chiét so bo chira:
ngudn quing bauxit trudc khi chiét nhom oxit,
nudc, va

khoang 0,01 g dén 10 g chét 1am gidu trén mbdi kg ngudn quing, chét 1am giau

ndy chira polyme cation, polysacarit hodc hdn hop cta chung.
18. Ché phim theo diém 17, trong d6 chét lam giu la polyme ddng nhit DADMAC.
19. Ché phdm theo diém 17, trong d6 chit 1am giau 1a chitosan.

20. Ché phim theo diém 17, trong d6 chét 1am giau 12 hdn hep ciia polyme ddng nhét
DADMAC va dextran.
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