Nghién ctu &

Cong nghé tuyén va xit ly cao lanh bang
phuong phap thuy luc, cong suat 20.000 tan/nam

THS. HOANG BA THINH, PAO HA QUANG
Vién Nghién ctiu Sanh st Thuy tinh Céng nghiép

1. MO PAU

Cao lanh Ia loai nguyén liéu dugc nhiéu nudc trén thé
gidi nghién cru str dung tir 1du, nhat la cac nu—G6c co nén
cbng nghiép phat trién va cd nghé& gém st 1au d&i nhu My,
CHLB Brc, Anh, Phap, Nhat Ban, Trung Quéc... O nudc ta
trong nhitng n&m qua, viéc khai thac va tuyén loc cao lanh
déu mang tinh tu phat, chua dugc nghién cllu co ban va
khdng cd quy hoach cu thé. Cac co s& khai thac ché& bién
cao lanh phan 18n c6 quy mo6 nhd, cong nghé, thiét bi khai
thac, ché bién thd cong lac hau, nén chat lugng nguyén liéu
khdng cao, khéng 6n dinh, gay lang phi I6n ngudn tai
nguyén dat néc.

Trong khudn khé chueng trinh Khoa hoc va Cong nghé
trong diém c&p nha nudc giai doan 2001-2005, Vién Nghién
cru Sanh s Thuy tinh Cong nghiép da nghién clru dé tai
"Nghién clftu cdng nghé tuyén va xtr ly cao lanh A 1uGi",
nham phuc vu cho san xuét cac san pham s cao cap va
men gach Ceramic, budc dau da dudc Ung dung vao san
xuat tai Cong ty Gach 0p lat HUCERA - tinh Thtra Thién Hué.
Két qua cla dé tai da md ra mot hudng mdi cho cac co sé
ché& bién cao lanh mudn nang cao chét lugng san pham s&
d4u tu day chuyén tuyén loc cao lanh theo phucong phap co
khi hod nhu cac nudc tién tién trén thé gidi dang s dung.

T két qua do, Nhom nghién clu ti€p tuc lua chon thuc
hién du an: “Hoan thién cong nghé va xay dung day chuyén
tuyén va x{ ly cao lanh bang phucng phap thuy luc, cdng
suat 20.000 t&n/nd3m”. San pham cla du an la xay dung, I8p
d4t dugc mot day chuy@n ddng bd tuyén va xr ly cao lanh
cbng suat 20.000 tan/ndm; Chat lugng san phdm cao lanh
loc cua du an dat tuang dudng cao lanh nhap ngoai; Su
dung b3 thai ctia qua trinh tuyén cao lanh dé& san xut cac
san pham khac.

2. CO SO LY THUYET NGHIEN CUU

2.1. Xac dinh thanh phan vat chat cta quang
cao lanh

Cao lanh nguyén chat cé cong thic hoa hoc la
Al,05.25i0,.2H,0; trong d6, Al,O3 = 39,48%, Si0, =
46,60%, H,0 = 13,92%. DE xac dinh thanh phan hat cla
cao lanh ngudi ta thudng st dung phuang phap sang phan
loai hoac phan cap thuy luc (phuong phap Aidreasen).
2.2. Nghién ciru phucng phap tuyén loc bang
thay luc

Cao lanh nguyén khai khi khai thac tai mé thudng cé do
am cao nén von thanh cuc. Trong cac cuc, cao lanh thuding
chira cac hat fendspat, Quartzit (SiO,), cac Hydrémica dang
vay, tdm mong va mot s6 tap chat khac. Yéu cau clia cong
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nghé tuyén loc 1a phai loai bd cac hat khoédng vét ra khéi cao
lanh d& thu dugc cao lanh tinh ¢ thanh phan c& hat <
0,063mm va ham lugng caolinit >90%.

Danh gia vé cac phuong phap tuyén loc cao lanh, Nhém
thuc hién du &n khang dinh phuang phap tuyén loc béng
thuy luc c6 nhiéu uu diém vugt tréi. Pay 1a phuang phap
tién tién ma nhiéu nudc trén thé gisi dang ap dung, c6 thé
san xuat dudc nhiéu loai cao lanh chat lugng cao dap Ung
yéu cau thi trudng.

TU nhiing luan c khoa hoc trén, Nhém thuc hién du
an nghién ctu rat kinh nghiém day chuyén pilot tuyén cao
lanh A luGi d& hoan thién va diéu chinh thiét k& mdt s6 hang
muc ctia ddy chuyén céng nghé tuyén va xir ly cao lanh
bdng phuong phap thuy luc cong sudt 20.000 tdn/ndm nhu
sau:

- Dong ho cao lanh va cat min dudi sang quay sé khong
dua xudng bé khudy ma dudc dua ngay xudng may phan
c8p xodn dé& loai cac hat cat min. Gidm chi phi 13p d3t bé
khudy ma cac thong s6 ky thuat van dam bao. Day chuyén
cong nghé bo tri hgp ly han.

- HO cao lanh dugc bom cao ap dua vao hé théng xy-
clon I, c thé diéu chinh &p luc bom dé cao lanh dat d6
min, v&i c8 hat < 0,063 mm theo yéu cau thi trudng, ma
khong can phai str dung hé théng xyclon II. Chi khi ¢ yéu
cau cua thi trudng can cG hat nho han nifa, véi cd hat <
0,043 mm, thi mdi can str dung ca 02 hé thdng xyclon. Qua
trinh van hanh nhu vay cho phép tiét kiém chi phi, giam gia
thanh san pham ma céc thong s6 k§ thut van dam bao.

- Nghién ctu phuong phap sdy cao lanh bang 16 con 1dn
nh&m nang cao néng suét va chat lugng san pham. Cao
lanh cuc dugc x&p trén cac khay sdy & dau 16 chuyén dong
nhd hé thong cac con lan chay dién. Tac nhan sy la khong
khi néng dugc cung cap bang budng dét than & bén ngoai
qua bd phan trao d&i nhiét, chuyé&n ddng tir trén xudng dui
tiép xtc véi san phdm. Hai &m dugc quat hat dua ra bén
ngoai. Cao lanh khd 18y ra & cudi I cd d6 &m trung binh 8
-10%.

2.3. Nghién ciru phucng phap tay trang cao
lanh

Do tréng clia cao lanh phu thudc vao kich thudc hat va
ham lugng cac chat gy mau nhu: oxit sat, oxit titan va coc
tap chét hitu cg. Cac tap chat nay c6 thé bam dinh trén bé
mé&t, hodc xam nhap vao trong mang tinh thé Alumosilicat.
Fez* linh dong trong mdi truGng axit dén trung tinh. Trong
khi quyén nd bi o xy hda tao thanh Fe3* sau d6 tao keo sét
Fe,03.nH,0. Keo st c6 thé bién ddi thanh khoang gotit
FeO(OH), hodc limonat FeO(OH).nH,0. Trong tu' nhién,
chlng lu6n ton tai dong thoi ca Fe?* va Fes*.



Nghién cfiu tiy trdng cao lanh 1a nghién cfu phuong
phdp ding mét s& hod chat dua vao dung dich cao lanh, d&
18y ra khai cao lanh cac chat gdy mau ma cha yéu la 1dy sat
va cac hgp chat cta no ra khdi cao lanh.

Mot s6 nudc trén thé gidi da nghién cu khir sat trong
cao lanh. NguGi ta thuGng dung bot kém, clorua thiéc, axit
clohydric, axit sulfuaric, axit oxalic, natritiosulfat, natrihy-
drosulfit, ozon, amon isulfat, bot ty hydroclorit, nuéc dxy
gia, vi sinh...

Cd sd ly hda cua phuong phap nay la tién hanh cac phan
Ung hda hoc 0xy hda-kh(r két hdp véi cac phan (ng axit-
bazc nhu sau:

Na25204 + Fe(OH)3 t°

Fe(OH)Z + H2504 o

Fe(OH), + HCl =

NaHSO; + Fe(OH),
FESO4 + 2H20 +Q
FeCI2 + 2H20 +Q

3. TRIEN KHAI THUC HIEN DU AN

3. 1. Lua chon san pham

- San pham ctia du &n gdm cac loai cao lanh K80; K80T;
K75; K70; K65; K60; K55

- Dang san pham: + Cao lanh khd & dang cuc ¢ dd 8m
trung binh 8 — 10%.

+ Cao lanh udt 6 dang cuc cé d6 &m trung binh 29 - 31%.

- Chi tiéu chéat lugng san phdm cao lanh nhu sau: Pd

Bang 1. Chi tiéu chat luvgng san pham cao lanh.
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trdng cao > 72% so véGi BaSOy4; DS min (lugng con lai trén
sang 0,063 mm) < 0,4%; Thanh phan hoa: Si0,<55%;
Al,05 > 32%; Fe,05 < 0,5%,

Theo yéu cau thi trudng, Nhdm thuc hién du an xay
dung tiéu chudn chat lugng san phdm cao lanh theo bang 1.
3.2. Xac lap so do6 cong nghé day chuyén tuyén
loc cao lanh c6ng suat 20.000 tan/nam (hinh 1)

3.3. Tinh toan thiét bi day chuyén tuyén loc cao
lanh cong suat 20.000 tan/nam

T s d6 cong nghé day chuyén tuyén loc cao lanh cng
sudt 20.000 tan/nam, Nhom thuc hién du an tinh toan thiét
bi cho day chuyén san xuat trén cd sd sir dung t6i da nang
lu'c thiét bi véi chi phi ddu tu hdp ly nhdt ma van dam bao
cong sudt thiét ké.

- Thai gian lam viéc 01 ndm la 300 ngay, 01 thang lam
viéc tinh trung binh 26 ngay, 01 ngay lam viéctlr 1 - 2 ca
tuy theo yéu cau cla tirng bd phan san xudt (riéng cong
doan sdy lam viéc 03 ca), 01 ca lam viéc 08 gic.

- Cbng suét thiét k& vdi cao lanh khd & @6 8m trung binh
8 - 10% la 20.000 tan/ndm, tirc la 1.667 tan/ thang va 67
tan/ngay.

- Quy d6i ra khéi Iugng cao lanh udt & d6 8m trung binh 30%
la: 25.000 tan/ nam, tlc la 2.084 tan/thang va 80 tan/ ngay.

- D0 trdng > 80% so vGi BaSO4

- D6 min (Iugng con lai trén sang 0,063 mm) < 0,45%

- San xudt s cao cap.

- Lam men cho cac Nha may san xuat
gom st va cac Nha may gach 0p lat
ceramic

Lam men va I&p engob cho cac Nha
may gach Op lat ceramic

- Lam men cho cac Nha may san xudt
goém sur

- Lam men va I8p engob cho cac Nha
may gach Op lat ceramic

Lam xudong cho cac Nha may san

xuat gém s dan dung

Lam xuong cho cdc Nha mdy san
xuat st cach dién, str dan dung.

Cho san xuat s cach dién, gach
granit

- Cho san xuat st vé sinh
- Lam xudng gach Op lat ceramic

1 Cao lanh K80 - Thanh phan hoa: + Si0y < 48%
+ Al>03 > 36%
+ Fe;03<0,5%
- D6 trdng > 80% so vdi BaSO4
- D6 min (lugng con lai trén sang 0,063 mm) < 0,5%
2 Cao lanh K80T - Thanh phan hoa: + Si0y < 50%
+ Al>03 > 33%
+ Fe703 < 0,6%
- B0 tréng = 75% so véi BaSO4
- D6 min (lugng con lai trén sang 0,063 mm) < 0,45%
3 Cao lanh K75 - Thanh phan hoa: + Si0y <48%
+ Al;03 = 35%
+ Fep03 < 0,5%
- D0 trdng = 70% so vdi BaSO4
- D6 min (lugng con lai trén sang 0,063 mm) < 0,55%
4 Cao lanh K70 - Thanh phan hoa: + Si0y <48%
+ Al>03 = 34%
+ Fep03 < 0,8%
- D0 trdng > 65% so VGi BaSO4
- D6 min (lugng con lai trén sang 0,063 mm) < 0,6%
5 Cao lanh K65 - Thanh phan hoa: +Si0y < 50%
+ Alr03 > 33%
+ Fe;03< 1,0%
- D0 tréng > 60% so véi BaSO4
- D6 min (lugng con lai trén sang 0,063 mm) < 0,7%
6 Cao lanh K60 - Thanh phan hoa: + Si0y < 50%
+ Alr03 2 32%
+ Fe;03< 1,4%
- B0 tréng = 55% so vdi BaSO4
- D6 min (lugng con lai trén sang 0,063 mm) < 1%
7 Cao lanh K55 - Thanh phan hoa: +Si0y <52%

+ Alr03 = 32%
+ Fep03< 1,7%
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loai cao lanh san xuat déu dat va vugt chi tiéu
dang ky cla du an. bac biét, loai cao lanh
K80 dat tuong duang chat lugng cao lanh cla
Indonexia, c thé thay thé& san phdm nhap
ngoai, dap (rng yéu cau san xuat si cao cap
va lam men cho gach 6p lat ceramic, da dugc
mot s6 cd sG dat hang thay cho mot phan cao
lanh nhap kh&u ctia nudc ngoai nhu Cong ty
TNHH st Minh Long I, Cong ty C8 phan gém
s Thanh Ha, Cong ty xay dung Hong Ha,
Nha mdy gach 8p lat Viét Y...

San phdm phu clia ddy chuyén 13 b3 thai
clia qué trinh tuyén va xur ly cao lanh gém 03
loai dugc tach riéng biét: da soi, cat tho va
cat min. Hién dang dugc nghién cru san xudt
cac san pham silicat (lam xudng cho gach
ceramic, granit,...). Da soi cling dang dugc
nghién clfu san xuat vat liéu xay dung, lam
t&ng hiéu qua clia day chuyén tuyén loc cao
lanh.

‘ Tuyén tirl

}—-I Tuyén e ‘

Thong qua du an, dd dao tao dugc 18

cdng nhan van hanh day chuyén én dinh, dap

- 0,063mm l
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rng dugc yéu cau san xudt, tao viéc lam cho
gan 50 lao dong cua dia phuong.

Nuge tran "
Bé cd dac
B¢ thu hdi nudc |
Nude thai

1—{ Rom. loc ép Khung hin }7

]

Thai cat min 1L DPE& du an dat hiéu qua cao hon, Nhém

nghién cru dé nghi chuyén cho Céng ty c6

phan Khoang san Thanh Cong ti€p nhan quan
ly van hanh, khai thac du an va dé xuat ti€p

tuc nghién ctu tan dung ba thai ctia qua trinh

tuyén va xr ly cao lanh vao san xuét cac san

‘ ‘T'ao vién ‘ | BDong bao ‘
I l

‘ Siy kho ‘ ‘ Kho san pham uét ‘
|

‘ Pidng bao ‘
|

‘ Kho san pham khd |

Hinh 1. S0 dd céng nghé ddy chuyén tuyén loc va xi ly cao lanh
bédng phuong phap thuy luc céng sudt 20.000 tan/ndm

Cén cr bang tinh todn cn bang vat chat va diéu kién
thuc té san xuat & trong nudc, Nhdém thuc hién du an da
nghién cltu tinh toan Iuwa chon mét s6 thiét bi cé thé mua va
d&t san xut & trong nudc. Mot sb thiét bi can nhap khau
clia Trung Quéc d& dam bao chi tiéu kinh t& ky thut cla du’
an.

3.4. Pia diém thuc hién

Qua khao sat nhiéu vung mé cao lanh & trong nudc,
Nhém thuc hién du an lua chon dia diém thuc hién du &n tai
tinh Yén Bai.

4. DANH GIA KET QUA VA KIEN NGHI

Sau hai nam thuc hién, du an da hoan thanh ding muc
tiéu dé ra, da nghién clru hoan thién céng nghé tuyén loc
cao lanh tién tién; xay dung dugc mot day chuyén dong bd
tuyén loc va xr ly cao lanh cdng suét 20.000 t&n san
phdm/ndm béng phuong phap thuy luc. Dy chuyén da
dugc dua vao khai thac lién tuc, 6n dinh véi cac chi tiéu kinh
té ky thuat cao. K&t qua phan tich chi tiéu ky thuat cta cac
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pham silicat (Iam xuong cho gach ceramic,
granit,...san xudt vat liéu xay dung).
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