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Tap chi Khoa hoc Ky thuat Mo - Pia chat

Trang dién tit: http://tapchi.humg.edu.vn

Khéo sat qui trinh phan tich mau kaolin trén hé may phan tich
huynh quang tia X, thé hé may Ranger S2. Phan tich thi nghiém
vé&i mau kaolin mé Lang BDong-Thach Khoan, Thanh Son, Phi1 Tho

Khwong Thé Hung *, Nguyén Tién Diing
Khoa Khoa hoc va Ky thudt Pia chdt, Trwong Pai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: Qui trinh phdn tich kaolin bang phwong phdp huynh quang tia X bao gém
Nhén bai 11/8/2019 cdc céng dogn tir thiét bi st dung, chudn bi mdu, qud trinh do va thiét lgp
Chap nhan 06/9/2019 dwong chudn phdn tich mdu. Trong dg, thiét bi st dung la mdy huynh quang
bang online 31/10/2019 tia X, thé hé Ranger S2, chudn bi mdu la phwong phdp nén mdu, chatphu gia
Tir khéa- PVA va mdu chudn ché tao & Viét Nam dd dwoc khdo sdt va ddnh gid. Bang
Kaolin viéc ap dung to ho’p cdc phu'o'ng phdp nghlen ctru nhw phuong phap thu
Qu tr‘;nh han tich thdp, tong hop sd liu, phwo'ng phdp Iap dwong phdn tich chudn va phwong
Y h phan X ’ phdp chuyén gia, cdc két qud nghién ctru dwoc so sdnh véi két qud phdn tich
Huynh quang tia X, béng phuong phdp héa hoc. D6 chinh xdc tinh todn ddi véi Si0, Al20s, Fe03
Ranger 52, va K;0 trong duong chudn kaolin lén lwot la 0,579%; 0,67%; 0,058% va
Mo Lang Dong. 0,245% twong doi tot. Ngodi ra, dé tin cdy clia d‘u’o'ng chudn xay dwng dwoc
kiém chirng bang phan tich 02 mdu kaolin tai mé Ldng Dong Két qud phdn
tich cho thdy sai s6 ctia phép phan tich huynh quang tia X va phdn tich héa
la rdt thap, diéu dé khang dinh sw én dinh va tin cdy ctia dwong chudn xdy

dwng va thiét bi phan tich.
© 2019 Truwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.
1. M& dau thwong yéu cau phat hién dai ham lwgng nguyén

Kaolin dwgc danh gia 1a nguyén liéu quan
trong va st dung rong rai trong nhiéu nganh coéng
nghiép khac nhau, nhw lam nguyén liéu chinh dé
san xuit gém st, gach chiu ltra, lam chat don trong
cong nghiép san xuat gidy, son, phan bon, cao su,
chat déo,... Moi linh vuc st dung yéu cau cac
ngubn nguyén liéu véi thanh phan va ham lwong
khac nhau, do vdy cong tac phan tich mau dia chit

“Tdc gid lién hé
E - mail: khuongthehung@humg.edu.vn

t0 trong mau rong. Viéc xay dung quy trinh phan
tich cac oxit va kim loai trong vat liéu n6i chung va
kaolin néi riéng dwoc thyc hién kha sém tap
chung vao cic van dé nhu thiét bi str dung, chuin
bi mAu, qua trinh do va thiét 1ap dwong chuin
phan tich mau (Imai, 1995; Taggart va nnk, 2002;
Goto, 2002). Nghién ctru cic yéu t6 anh hwong
trong qua trinh phan tich mau (vi du mau
cacbonat) véi phwong phdp nén miu duwoc
Bradner (1999) tién hanh va dwa ra twong déi chi
tiét vé anh hwdng cia qua trinh nghién mau va
qué trinh ép mAu nhw thoi gian nghién, kich thwéc
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hat va lwc ép phu hop.

Vé nguyeén tac, d6i véi phuwong phap phan tich
huynh quang tia X (XRF), d€ phan tich chinh xac
thanh phan héa hoc ctia cAc mau c6 ham lwong
bién ddi 16m ta can rat nhiéu cac mau chuln twong
tw dé xac 1ap cac dwong chuin phan tich, thwong
str dung cac mau chuin qudc té. Tuy nhién, viéc
chon lwa dwoc cAc mau chuin phu hop ciing nhw
gia thanh ctia cdc mAu chuin qudc té rat cao khién
cong tac phan tich va don vi phan tich gap nhiéu
khé khan. Chinh vi 1€ dé, bai bao trinh bay qui
trinh phan tich miu kaolin trén hé may huynh
quang tia X thé hé may Ranger S2 ctia phong thi
nghiém B6 mén Tim kiém - Tham do, Trwong dai
hoc M6 - Dia chit v&i bd mAu chuin st dung hoan
toan c¢6 nguodn goc tai Viét Nam. Viéc chi dong doi
véi cdc mAu chudn ciing nhw khao st qui trinh
phén tich cho tirng d6i twgng khong nhirng ning
cao trinh do cho cac can bd phan tich ma con gép
phin khang dinh ning lwc nghién ctru ctia don vi.

Mo kaolin Lang Dong thudc dia phan xa Thach
Khoan, huyén Thanh Son, tinh Phu Tho, cach thi
tran huyén Thanh Son khoang 10km vé phia nam,
cach thu d6 Ha Noi khoang 85 km vé phia tiy bac.
Véi dién tich khoang 0,4 km2 da phat hién 3 than
quang pegmatit, khu mé Lang Pong mang day du
nhitng dac trung ctia viung Thach Khoan - Phii Tho
vé quang pegmatit (Khwong Thé Hung va nnk.,
2012).

2. S0 liéu va phwong phap nghién ciru

2.1. Phwong phdp thu thdp, tong hop va xir ly
s0 liéu

Thu thap 10 mAu kaolin tir Trung tAm phén
tich, Vién Dia chit, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam thudc “Dw dn ndng cao ndng luc
phdn tich ctia trung tdm”, dung lam mau chuin cho
xay dung dwong chuin phan tich ham lwong cac
oxit chinh trong quang kaolin. Ngoai ra, dé phan
tich thir nghiém ching t6i thu thap 02 mau kaolin
(KL45, KL63) dwgc 14y tir khai tredng mo Lang
bong, Thach Khoan, Phii Tho.

2.2. Phwong phdp xdy dwng dwong chudn
phdn tich

Trén co s& 10 mau kaolin chuin da dwoc
kiém tra bang két qua phan tich hda, tién hanh xay
dung duwong chuin cho may Ranger S2. Puong
chuén sau khi hoan thanh dwoc st dung dé phan

tich ki€m tra lai cic miu chudn nham danh gi4 sai
s gitra dwong chuin xiy dung véi két qua phan
tich héa. Néu sai s6 dat yéu ciu trong ngwdng gidi
han cho phép, dwdng chudn nay sé dwoc str dung
dé phan tich cac oxit chinh trong mau kaolin cho
cac mo khoang san kaolin khac.

2.3. Phwong phdp chuyén gia

bay 1a phwong phap kinh dién nhwng rat c6
hiéu qua trong nghién ctru dia chat, diéu tra va
danh gia chat lwong nguyén liéu khoang. Duic két
kinh nghiém thuc té€ cia ban than va cic déng
nghiép, két hop y kién ctia cac chuyén gia vé linh
vue huynh quang tia X cho phép lwa chon két qua
phan tich hop ly, diing dn phuc vu c6ng tac dao
tao va (rng dung san xuét.

3. Khao sat qui trinh phan tich mau kaolin

Thiét bi st dung: Hé thiét bi phan tich huynh
quang tia X S2 - Ranger, hdng Bruker-Ditc 1a hé
may phan tich s dung cong suit cao nhat trong
hinh hoc kich thich truec tiép, cong suit dén phat
tia X dat dén 50 W. Dau do cong nghé méi nhit
(XFlash® Silicon Drift Detector) lam mat bang
Peltier (khong can dung Nito 16ng) véi d6 phan
gidi <145 eV tai birc xa K - alphal Mn va t6c do
dém 100.000 phép dém/giay.

Chudn bi mdu: MAu dwoc nghién nhé téi kich
thudc hat phan tich (<0,76 um), sau dé dwoc
nghién bang c6i ma ndo trong thoi gian 15 phut
(Brander, 1999). Khéi lwong miu dwoc st dung
dé ép vién 1a 10+20 gam, mau sau khi cin dwoc
trén déu vai dung dich PVA 4+4,5% (xuat xir Nhat
Ban) trong khoang thoi gian tir 10+15 phut. Cac
mAu sau khi tron dwoc ép véi khudn mau dwong
kinh 40 mm véi lwc ép 15 tin (Brander, 1999;
Rigaku Corporation). Cac mau sau khi duorc ép,
dwoc sdy & nhiét do 600 C trong ti sdy mau
Natraco (Trung Qudc) véi thoi gian 3 gio.

3.1. Qua trinh do va thiét lgp dwong chudn
phan tich mdu kaolin

Qua trinh do trén hé thiét bi Ranger S2 doi véi
cac oxit SiO, Al,03, TiO,, Fe;03 (téng Fe), CaO,
MgO, K0, P,0s mau kaolin dwoc thuc hién trong
cac diéu kién do chi ra trong Bang 1. Cac duong
chuin dworc thiét 1ap str dung 10 mau kaolin c6 s&
hiéu: LK2 - QPNK, LK2 - QPTQ, LK7 - QPNK, LK7 -
QPTQ, LK10 - QPNK, LK10 - QPTQ, LK13 - QPNK,
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LK13 - QPTQ, LK16 - QPNK, LK16 - QPTQ la cac
mau kaolin dwoc lwa chon, phan tich bang phwong
phap hoéa hoc va cac phwong phap khac tai Trung
tAm phan tich, Vién Dia chit, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

3.1.1. Xdc dinh dé chinh xdc cta cdc dwong chudn

Sau khi thiét l4p cac dwong chuin phan tich
cho cac oxit (Hinh 1), ching t6i tién hanh do lai cac
mAau chuin trén va két qua thu dwoc thé hién
trong Bang 2.

D€ danh gid do chinh xac (4) cda dwong
chuén vira thiét 1ap, ching t6i st dung céng thirc
cta Timothy (1989):
_EMe-G) (1)
B n—k

Trong do6: 4 - Bo chinh xac (%), C; - Gia tri do
dwoc cia mau chuan (%); Cr - Gia tri chdp nhan
ctia chuan (%); n - S6 lwong mau chudn; k - hé s6
bac tw do. Trwong hop s6 lwong mau chuin nhé
(n=10) va khac nhau, thwong lay hé s6 k = 2
(Rigaku Corporation). Khi d6 cong thirc c6 dang.

A
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Tl Bang 2 va Bang 3 cho thdy, cac két qua
phan tich theo phwong phap XRF bang dudng
chuin thiét 1p va két qua phéan tich héa cla cac
mau chuin c6 sw sai léch c6 thé chdp nhan duoc.
Doi v6i SiOy, sai 1éch 16n nhit 1a 0,73% véi dd
chinh xac 0,579%; Al,0s sailéch I&n nhatla 1,24%
do chinh xac 0,67%; T-Fe,0; sai 1éch 16n nhat 1a
0,12% v&i do chinh xac 0,058%; K0 sai 1éch 16n
nhatla 0,36% do chinh xac 0,245%. Nhw vy, mac
du nhém nghién ctru st dung cidc miu lam mau
chuin 1a cAc mau hoan toan c6 ngudn gdc tai Viét
Nam va cac két qua phan tich dwoc thwe hién bang
phéan tich hoéa hoc tai Viét Nam, nhung dwong
chuin vira thiét 1ap c6 d6 chinh xac twong doi tot.

3.1.2. Phan tich thir nghiém d6i véi mdu kaolin mé
Ldng Pdng

Nhém nghién ctru tién hanh gia cong 02 mau
kaolin (KL45, KL63) thu thip tir md Lang Pong
theo ddng chu trinh chuin bi miu nhw da dé cap.
Sau d6, cdc mAu ndy dwoc dwa vao may Ranger S2
phén tich bang dwong chuin kaolin m&i dung. Két
qua cua phép do XRF dwoc so sanh véi két qua
phan tich héa cta ching thuc hién tai Trung tam

* 2 N
A [ZG =) (2)  kiém dinh vat liéu xay dung, B6 xdy dung, nhim
n—2 kiém chirng d6 6n dinh va tin ciy dwong chuin
Cac két qua va tinh toan theo cong thirc (2) (Bang 4).
dwoc théng ké & Bang 3.
Bdng 1. Cdc théng sé do ciia mdy cho tirng nguyén to.
Nguyén td Si Al Ti Fe
Vach do K-oal Mn K-oal Mn K-al Mn K-al Mn
Thé-dong 20kV-373pA | 20kV-373pA| 40KkV-819 pA 40 kV - 819 pA
Loc so cip Khong Khong Al500 um Al 500 um
A x n A Goc thay doi va hiéu | Goc thay déi va
Hiéu chinh hap thy Khong Khong chinh hinh hoc  |hiéu chinh hinh hoc
M4 hinh cwvong dé| Cwong do mang |Cwdng dd mang| Cuwdng dd mang Cwong do mang
Ché db do Chan khong Chan khoéng Chan khong Chan khong
Thoi gian (s) 30 30 30 30
Nguyén td Ca Mg K P
Vach do K-oal Mn K-oal Mn K-oal Mn K-al Mn
Thé-dong 40 kV - 819 pA 20kV-373 pA 40KkV - 819 uA 20kV-373 pA
Loc so cip Al 500 um Khéng Al 500 pm Khéng
A x GOc thay doi va hiéu n Goc thay doi va hiéu n
Hiéu chinh hap thy chinhhinh hoc Khong chinh hinh hoc Khong
M4 hinh cwong dé| Cwong do mang |Cudng dd mang| Cuwdng dd mang Cwong do mang
Ché d6 do Chéan khong Chéan khong Chan khong Chéan khong
Thoi gian (s) 30 30 30 30
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Hinh 1. (a) Si - Hé s6 twong quan 0,9953; (b) Ti - Hé s6 twong quan 0,9986; (c) Al - Hé s6 twong
quan 0,9645; (d) Fe - Hé s6 twong quan 0,9856; (e) Mg - Hé s6 twong quan 0,6421; (f) Ca - Hé s6
twong quan 0,7112; (g) K - Hé s6 twong quan 0,5436; (h) P - Hé s6 twong quan 0,7909.
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Bdng 2. Két qud phan tich kiém tra déi véi cdc mau chudn kaolin (%).

TT Tén mau Si0; TiO; Al;03 | T-Fe;03| MgO Ca0 K0 P205

LK2 - QPNK 54,14 1,41 29,32 3,01 0,12 0,18 1,60 0,05

1 Gia tri do 54,25 1,41 29,41 3,13 0,14 0,15 1,34 0,05

b6 sai léch 0,11 0,00 0,09 0,12 0,02 -0,03 -0,26 0,00

LK2 - QPTQ 50,46 1,11 32,46 2,18 0,18 0,20 1,67 0,04

2 Gia tri do 49,80 1,13 33,70 2,11 0,16 0,18 1,31 0,03

b0 sai léch -0,66 0,02 1,24 -0,07 -0,02 -0,02 -0,36 | -0,01

LK7 - QPNK 56,87 0,62 28,96 1,78 0,21 0,25 1,80 0,04

3 Gia tri do 57,43 0,62 28,39 1,79 0,15 0,26 1,77 0,04

b6 sai léch 0,56 0,00 -0,57 0,01 -0,06 0,01 -0,03 0,00

LK7 - QPTQ 52,32 0,73 32,08 1,62 0,17 0,23 1,54 0,04

4 Gia tri do 52,17 0,74 32,42 1,64 0,15 0,18 1,40 0,04

b6 sai léch -0,15 0,01 0,34 0,02 -0,02 -0,05 -0,14 0,00

LK10 - QPNK 63,79 0,55 24,63 1,27 0,12 0,18 2,06 0,03

5 Gia tri do 64,49 0,52 24,23 1,27 0,14 0,18 2,01 0,03

P sai léch 0,70 -0,03 -0,40 0,00 0,02 0,00 -0,05 | 0,00

LK10 - QPTQ 52,37 0,64 32,27 1,37 0,15 0,19 1,75 0,03

6 Gia tri do 51,71 0,63 33,11 1,36 0,16 0,16 1,62 0,03

b6 sai léch -0,66 -0,01 0,84 -0,01 0,01 -0,03 -0,13 0,00

LK13 - QPNK 54,72 0,67 31,39 1,60 0,15 0,14 1,07 0,03

7 Gia tri do 54,30 0,67 31,58 1,60 0,15 0,17 1,43 0,03

b sai léch -0,42 0,00 0,19 0,00 0,00 0,03 0,36 0,00

LK13 - QPTQ 50,68 0,75 33,49 1,78 0,14 0,13 0,90 0,03

8 Gia tri do 50,36 0,77 33,56 1,79 0,16 0,15 1,15 0,03

b6 sai léch -0,32 0,02 0,07 0,01 0,02 0,02 0,25 0,00

LK16 - QPNK 63,46 0,47 25,11 1,79 0,10 0,10 1,40 0,03

9 Gia tri do 64,19 0,45 24,31 1,73 0,13 0,14 1,51 0,03

P sai léch 0,73 -0,02 -0,80 -0,06 0,03 0,04 0,11 0,00

LK16 - QPTQ 51,65 0,70 32,56 2,19 0,13 0,14 1,32 0,03

10 Gia tri do 51,25 0,72 32,80 2,13 0,15 0,16 1,52 0,03

b6 sai léch -0,40 0,02 0,24 -0,06 0,02 0,02 0,20 0,00

Bdng 3. Cdc két qud ctia qud trinh thiét ldp dwong chudn (%).
TT Oxit Dai ham lwong cac oxit cia dwdong chuin Do chinh xac (A)

1 SiO; 50,46+63,79 0,579
2 TiO; 0,47+1,41 0,018
3 Al;03 24,63+33,49 0,670
4 T-Fe203 1,27+3,01 0,058
5 MgO 0,10+0,21 0,030
6 Ca0 0,10+0,25 0,032
7 K-,0 0,90+2,06 0,245
8 P20s 0,03+0,05 0,004

T-Fe,03 - Téng ham lwgng FeO va Fe;0s.
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Bdng 4. Bdng so sdnh két qud phdn tich ham Iwong cdc oxit trong mau kaolin mé Ldng Péng bang duong
chudn xdy dung va két qud phdn tich héa (%).

S6 hiéu | Phwong phap phan tich | SiO; | TiO; | Al;0s |T-Fe,03] MgO | CaO | K0 | P;0s
Hoa 47,08 0,29 | 3568 | 094 | 031 | 0,53 | 1,04 -
KL45 XRF 48,22| 0,10 | 36,08 | 1,05 | 0,12 | 0,10 | 1,29 | 0,01
Chénh 1,14 | -0,19 | 0,4 0,11 | -0,19 | -0,43 | 0,25 | 0,01
Hoa 47,36| 0,31 | 35,68 | 0,96 0,5 0,53 | 091 -
KL63 XRF 48,29| 0,11 | 36,19 | 1,06 | 0,12 | 0,09 | 1,30 | 0,00
Chénh 093] -0,2 | 0,51 0,1 -0,38 | -0,44 | 0,39 | 0,00

Két qua so sanh Bang 4 cho thiy, sw chénh
léch két qua phan tich ham lwong cac oxit bang
phwong phap XRF va phén tich hoa 1a chdp nhin
dwoc, déu d6 thé hién sy O0n dinh cia dwong
chuan, cia mau chuin ciing nhuw thiét bi phan tich
la twong d6i tét. So sanh véi két qua phan tich hoa
hau hét doi véi cic nguyén t6 la twong dwong,
riéng doi voi SiOz, do chénh két qua 1a 0,93%;
Al;031a 0,51%; Fez03 1a 0,1% hoan toan phu hop
v&i do chinh xac tinh toan cac oxit & Bang 3

4. Kétluan

Nghién ctru da dwa ra qui trinh phan tich miu
kaolin bing phwong phap nén mau trén hé thiét bi
phéan tich huynh quang tia X, thé hé may Ranger
S2. Cac két qua nghién ctru, khdo sat duwgc danh
gia, so sdnh vai cac gia tri chuln (gia tri chdp nhan
duoc) clia cic mau chuln ciing nhw déi sanh véi
cac nghién ctru khac. S6 liéu cho thay, doi véi qui
trinh phan tich mAu kaolin trén may huynh quang
tia X c6 do chinh xac kha cao.

Duong chuin phan tich miu kaolin dwoc
dung phan tich thir nghiém cho 02 miu kaolin mé
Lang Pong, két qua thu dwoc c6 do chinh xac
twong déi tot khi so sanh véi két qua phén tich
bing phwong phap héa hoc. Diéu ndy mot Ian nira
khéng dinh sy 6n dinh ctia dwomng chuin phan tich
cling nhuw thiét bi phin tich Ranger S2 ctia phong
thi nghiém.

Loicam on

Tap thé tac gia xin gwi 101 cdm on t&i ThS. Cu
Sy Thang, ph6 giam d6c Trung tAm phan tich, Vién
Dia chit, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam da cung c4p 10 mau kaolin (LK2 - QPNK, LK2
- QPTQ, LK7 - QPNK, LK7 - QPTQ, LK10 - QPNK,
LK10 - QPTQ, LK13 - QPNK, LK13 - QPTQ, LK16 -
QPNK, LK16 - QPTQ) cling nhw nhitng y kién déng

gop, trao doi vé chuyén mén trong suét qua trinh
tién hanh thi nghiém. Nghién ctru nay dwoc thuc
hién dwdi sw tai tre cia dé tai co s& Trwong Dai
hoc M6 - Dia chat, ma s6 T19 - 16.
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ABSTRACT

Investigation of quantitative analysis proceduce of kaolinite by X-ray
fluorescence with Ranger S2. Example analysis of kaolinite samples in
the Lang Dong mine, Thach Khoan, Phu Tho

Hung The Khuong, Dung Tien Nguyen
Faculty of Geosciences and Geoengineering, Hanoi University of Mining and Geology, Vietnam

Quantitative Analysis of kaolinite by X-ray fluorescence consists of the instrument, sample
preparation, measurement, standards and calibration sections. Therein, instrument is Ranger S2, pressed
powder pellets method of preparation, addition of PVA solution and standard samples of Vietnam have
been investigated and evaluated. Using combined investigation methods as data collecting, standard
calibration curve, and knowledge-driven, research results are compared with other results by chemical
methods. The accuracy is determined for SiO-, Al,O3, Fe203 and K;0 in the kaolinite calibration curves are
quite good and they are 0.579, 0.67, 0.058 and 0.245, respectively. Moreover, in order to confirm the
reliability of standard calibration curve, two kaolinite samples in Lang Dong mine were used for testing
analysis by sample preparation procedure mentioned above. The analysis results show that the error of
X-ray fluorescence analysis (XRF) and chemical analysis are very low, which confirms the stability and
reliability of standard calibration curve and analytical instruments.



