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TOM TAT : Bauxit 13 mdt loai khodng sdn quan trong & Viét Nam. Viéc hiéu bi€t mot cdch
ti mi cdc thanh phin clia Bauxit gitp rat nhitu cho cdc nha dia chdt ddnh gid chat lugng cla
né ciing nhu gitp cdc nha cong nghé chi dong khai thdc va luyén kim sau ndy. D€ tai ndy
nghién cttu phudng phdp phan tich 11 vét chl y&u trong Bauxit bing quang phd phét xa dinh
lugng. V6i ti€n bd khoa hoc trong ky thudt mdy tinh, viéc phén tich dinh lugng duge don gidn
va chinh xdc hon nhd 4p dung thém phin mém tinh todn.Viéc ting dung cho phin tich dugc
thuc hién véi cdc miu Bauxit Lim Pong. Két qua phan tich - qua kiém tra ndi va ngoai bd-
cho thdy phuong phép c¢6 d6 ldp cao va ddng tin cdy.

1. PAT VANDE

Phuong phdp quang phd phdt xa ho quang 12 mot phuong phédp vat 1y truyén thong
trong linh vitc phén tich cdc vi lugng trong dat , d4, quing... Uu diém cud phuong phdp 12 c6
thé phan tich dugc nhigu nguyén t& dong thdi va nhuge diém 12 két qué thudng mang tinh
dinh lugng gan diing. Viéc thi€u cdc phuong phdp dinh lugng khién cho phuong phép it duge
st dung. Vi sy ra ddi cla cdc phuong phdp hap thu nguyén t, phdt xa plasma, huynh quang
tia X ..cang lam cho viéc dinh lugng bing phudng phdp phét xa ho quang it dugc nghién citu.
Tuy nhién véi mit manh cud minh nhu trén va thém vao d6 1a gid thanh ré, phuong phédp dinh
lugng biing phat xa hd quang vdn c6 thé phat huy tdc dung nhat 1a trong nhiing trudng hgp td
hop cdc nguyén (6 can phan tich trong phuong phdp hap thu nguyén tif hodc phat xa plasma
¢6 cdc qui trinh phd miu khdc nhau va phic tap.

Péi tugng d€ phin tich 1a quing bauxit § Viét nam sdp dugc dra vao khai thdc. Ngoai
cdc thanh phin da lugng, con c6 cdc nguyén t8 vi lugng can biét 3. Tong hgp cdc két qud
phén tich s& gidp cho nha dia chét, dia héa, luyén kim, moi trudng c6 tai liéu chi tiét dé
nghién citu cdc phén viéc cud minh lién quan dén bauxit. 11 vét dugc nghién citu phén tich
sau ddy 12 c4c thong s6 ma cdc nha nghién citu bauxit ludn phdi quan tdm dén [2].

Pay ciing s& 12 m6t dé tai mang tinh tng dung gidp minh hoa cu thé cho ly thuyét
quang phd phét xa dd hoc & trudng.

2.NGUYEN TAC CUA PHUONG PHAP

Phuong phdp xdc dinh khd nhanh chéng va chinh xdc 11 vét trong bauxit gom : Ga,
Be, Zr, V, Mn, Cr, Ni, Cu, Mo, Pb, Sn.Miu bauxit dugc nghién tht min roi tron vdi bot than
véi nguyén t8 so sdnh 1a Co cho tit cd 11 nguyén t& phén tich. Hdn hgp duge nhdi vao dién
cuc than dugc gia cong thit chinh xdc va dong nhat. Mot dung dich nhé miu dic biét duge
digu ch€ dé cho viao miu. Céc etalon- dugdc digu ché bing phudng phép pha lodng dan trén
nén bauxit bing cc hod chat tinh khi€t- cling duge x& Iy nhu mau phén tich. T4t cd mau va
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etalon dudc kich thich theo cing mdt ditu kién biing ho quang xoay chiéu . Mdy quang phd
céch ti¥ ghi phd phdt xa . Cdc vach phan tich va vach so sinh dudc do trén vi tric quang k&
sau khi loai trir phong. Cudng d6 vach phét xa thu duge ty 1& thuin véi nong dd nguyén t8 c6
trong miu va dugc md ta bing phudng trinh cd ban sau:

I=ac
Trong d6 I: cudng do vach phét xa
a, b : hiing s6 phu thudc ngudn sdng va tinh chat cud mau
¢ : nong dd cud nguyén td 6 trong mau
Cong thifc trén c6 thé viét :
logI=loga+b.logc
hay chuyén tif cudng do sang hiéu s6 do den ta c6
AS=T.b.logc
Trong d6
A S : hiéu s8 d6 den cud vach phén tich va vach so sdnh
I : hé s6 tuong phan cud kinh dnh
C4c do dac ndy s& dudc xit Iy tinh todn bing phudng phép do thi logarit hodc biang
chuong trinh trén mdy tinh

3. THUC NGHIEM
3.1 Tao etalon
Etalon phdi ¢6 nén tuong ty nhu bauxit dang khdo sdt . Trong diéu kién bauxit Viét
nam[4] ,nén miu dugc tron nhu sau : Al,O3 = 56% , SiO; = 14% , Fe,03 = 27% , TiO, =3% .
T4t cd dudc nghign trong ci s d&€n do dong nhat. 11 nguyeén t6 vét nghién cttu dude cho vao
nén dudi dang cdc oxid bing cdc lugng cén thit chinh xac dé tao ra etalon me. Diing phutdng
phép pha lodng dan cud B.K. Zaxapob d€ tao ra 3 etalon c6 ham lugng cdc nguyén to trdi ra
cd cdc khodng ham lugng thlfdng gip cud cdc nguyén td nay trong bauxit. Céng doan tron
- etalon dudc thuc hién trén c6i ma ndo va trdn déu bing con 90" Ham lugng sau cling cud cdc
etalon dugc cho trénbdng sau:

Ham luwgng cdc nguyén t6 (ppm)
Ga,0; | BeO | ZrO, | V,0s | MnO | Cr,05 | NiO CuO | MoO; | PbO | SnO,
El 200 | 60 2000 | 2000 2000 1000 | 300 | 200 100 200 100
E2 100 30 1000 | 1000 1000 500 150 100 50 100 50
E3 - 50 15 500 500 500 250 75 50 25 50 25

Etalon

3.2 Nguyén td so sdnh va hon hop dém [1], [2]

Pé cho miu chdy én dinh trong ho quang , bot than quang phd tinh khiét C; dudc sit
dung. Dung vach 2989,6Acud nguyén t& Co lam vach so sdnh cho toan b cdc vach phin
tich khdc. Viéc chon nong d6 Co dugc khdo sdt thyc nghiém sao cho do den cud vach
2989,6A° 1a trung binh so vdi do den cud cdc vach phén tich trong thuc t€. Bot than va
nguyén t& so sanh Co dudc tron theo ty 1¢ 100:1

3.3 Ty lé giita dém va miu

Bauxit ¢6 chia nhidu sit va nhém , nén qué trinh d6t chdy trong hd guang thudng

khong &n dinh ,nhdt 12 & giai doan cudi cud ho quang. Mau vo tron thanh vién kim loai va
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bdn ra khoi dién cyc than mang theo c nhiing nguyén t§ vi lugng dudc phan tich. Trong loat
11 nguyén t6 ké trén , chi c6 Ga, Pb, Sn 1a dudc kich thich & d giai doan dau va giita cud ho
quang, cdc nguyén t con lai thuge nhém dugc kich thich & nhiét do cao, tiic ¢ nhiing glal
doan cudi cud qua trinh d6t miu. Do vay vai trd cud hdn hgp dém va ty 1é cui né so véi miu
la quan trong. Chon dém nhiéu, qud trinh kich thich 8n dinh nhung gidi han phét hién gidm
do mau bi pha lodng.

Qua khdo st thyc t& trén qud trinh d6t mAu va gidi han ham lugng cdc nguyén t5 do
dugc phdi thda man céc yéu cau tinh todn dia chat, tj 16 miu : dém dudc chon 13 1:2

Cic etalon va miu phan tich dudc trdén vdi dém theo ty 1& trén. Trong lugng cin cila
mau la 100mg Viéc tron mau dugc thue hién trén c¢6i ma nio , ding con 90° dé khong bi bay
mau va miu dé déu hon. Thoi gian trGn vdi trong Iuwgng trén chimg 15 phuit.

3.4 Dién cuc than-Dung dich nhd miu
bién cyc than trén va dudi dudc gia cong that chinh xdc trén mdy tién vdi kich ¢d nhu

sau:
6mm 4.5mm
ey
[ ] - Pudng kinh 16 khoan: 2-3 mm
i - Chiéu siu 18 khoan: 4 mm
2.5mm
—
45mm |
Pién cic trén bPién cuc dudi

Dung dich nhé mau dugc bao ch& nhu sau: Pem hdn hop 100ml phenol(CsHsOH) va
100m! formaldehyde(HCHO) 1am néng & 70°C va nhé vao vai giot NH,OH cho dén khi trd
thanh dang opal mau vang. P€ ngudi ndi mat, dung dich nay tu tdch thanh 2 phin nudc va
resin. B4 nudc, thém khodng 50% con va ldc déu, ta dudge dung dich nhé miu.

Ciing c6 thé dung dung dich glucoz 20% dé tao 16p keo trén miu.

3.5 Ghi phd phdt xa

Maiu dugc nhodi vao 16 khoan dién cuc va sdy kho sau khi ding dung dich nhé
mau.Trén kinh 4nh quang phd ¢ 13x18, ding mdy DFC-8 cach ti cdp 1 d€ ghi phd cuid mau
phan tich va etalon. Thu phd & ving budc séng tit 2500A° dén 3500A° Pizu kién ghi phd
trén mdy nhu sau:

- Heé chiéu sang 3 thiu kinh

- Cuong do dong ho quang 15A

- Khe mdy 15um

- Chin sdng trung gian 2mm

- Thai gian ghi phd 3,5 phit / miu

Hién va ham dnh theo diéu kién thong thudng cud phong thi nghiém

3.6 Phén tich

S dung vi trdc quang k&€ MD-100 dé do d¢ den cua cdc vach sau :
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Nguyéntd | Ga Be Zr \' Mn B Ni Cu Mo Pb Sn
0
phti(:[i)c " 20436 | 23486 | 25714 | 31023 | 29492 | 3014.8 | 3050.8 | 32740 | 31703 | 28330 | 28400
MA")
ey 20896 | 25214 | 25214 | 2989.6 | 29896 | 29896 | 29896 | 31214 | 31214 | 29896 | 2989.6

Po cdc théng 56 :
- Do den cud vach phén tich (Sp)
- Do den cud phdng bén canh (Sy)
- PG den cud vach so sdnh Co (S)
Tinh cdc théng sé sau:
- Sy-Si=F
- (Spi— Sy )-D
D 1a s8 hiéu chinh trong phép trlY phong nhu sau
log Ipi= log(I-I) -D

I +1 i
=log| —L |- log| 2—L -1
iy I

Trong do : I, : cudng dd vach phén tich
If. cudng d6 phong
Thyc nghiém ta chi do dugce tong (I + Iy ) va Iy, trong khi cdn dai lugng I,
D dugc tinh theo cdng thifc trén va cdc nha sdn xudt vi tric quang k€ da tinh sin D suy ra
tir dai lugng F d€ cung cdp cho khéch hang.
Tinh todn két qud
Phuong phdp do thi : V& do thi trén gidy logarit vdi hoanh do 1a ham lugng C cud cdc
etalon va tung dé l1a ( Sp— Sgs)-D
Dya vao dudng thing ndy suy ra ham lugng cud nguyén t& trong miu sau khi di do va tinh
dudc tri ( Spi— Si ) - D tuong @ng
Phuong phdp binh phudng cuc ti€u : Lap chuong trinh tinh todn theo phuong phép binh
phuong cuc ti€u trén mdy tinh v6i 3 etalon .Thyc hién cdc tinh todn ham lugng cud nguyén t&
trong miu sau khi nap tri Sy, Ss tuong tng.
Ngoai suy két qud
Trudng hdp tri s& Sy, vugt ra ngodi pham vi cud 3 méu chuéin,cé thé ngoai suy dudng
thﬁng khéng qud mot bac ham lugng.
4.KET QUA VA BAN LUAN
Ap dung qui trinh ndy, tdc gid di phan tich hon 100 mAu cho Poan dia chit 606 Pic
ndng.Trén cd sG cdc k&t qud phén tich d6, mot s& nhin xét dudc riit ra nhu sau
4.1 B lap lai cud phuong phdp dugce thé hién qua sai s& toan phudng trung binh tuong ddi.
N&u phén tich k mau va m6i mau phén tich n 14n thi k€t qua sai s s& dugc tinh nhu sau [3]
(Chi xét mét yéu cau):
Sai 88 toan phuong trung binh cud mét miu thit j 1a:

,Z'(x,j N %ixu)z

n-1
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Sai 6 toan phudng trung binh tuong ddi cud mot miu thij 1a :

g
v,% =—L*100

Xy

Sai 8 toan phuong trung binh twong d6i cud toan bd k miu 1a :

v% = l—ﬁvz.
k

7

Trong d6 : x;; 12 gid tri do thit i cud mot miu thit j
Cdc sai s0 toan phuong trung binh tuong déi cud phudng phdp nay 1a 15%,con trong
nhiing [dn phan tich cud cdc miu khdc nhau va dao dong tir 10% dén 19%
Vi sai s8 tinh théng ké nhu trén ,phuong phép dat dinh lugng loai 2
4.2 Mot s6 két qué ki€m tra ndi bd va kiém tra ngoai bd biing phuong phap kich hoat neutron
cud Vién hat nhdn Pa lat nhu sau

Bang két qua kiém tra ndi bd

- o Ga,05(ppm) Cr,05(ppm) V,0s(ppm)

A0 kientea | 50 .cd ban Cobin | Kiémtra| Cobdn | Kiémtra| Cdbin | Kiém tra
423 414 29 31 1080 1150 290 250
424 421 36 31 700 740 280 300
425 417 35 35 840 1020 300 320
426 432 41 40 450 520 320 410
427 429 28 30 490 560 400 470

Bang két qua kiém tra ngoai bd

el o Ga(ppm Cr(ppm V(ppm
S8 nguiman Quang phc‘;( ; Ki)ch hoat | Quang phc’)’( 3 Igich hoat Quang phS(pp ]Zlich hoat
2994 23 30 369 380 313 386
3005 22 24 376 315 280 333
3010 26 25 786 717 616 684
3019 30 27 383 325 196 211

4.3 Viéc st dung 3 etalon chi thich hgp khi biét trudc cdc khodng ham lugng cud cdc nguyén
t6 phén tich ¢6 trong miu. Thudng cdc khodng nay khéd hep. Vi du: d6i vdi V,Zr,Mn, khodng
ham lugng phén tich 1a 250-4000 ppm ; Cr tir 120- 2000 ppm ; Ni tit 30-600 ppm ; Ga,Cu,Pb tir
25 -400 ppm ; Mo, Sn tir 10- 200 ppm ; Be tir 7- 60 ppm. C6 thé sit dung nhiéu etalon hon dé
md rdng pham vi phén tich hodc chon 3 etalon ¢6 ham lugng thich hgp véi loat mdu dang
nghién ciu.

4.4 Mot trong nhitng thuin Idi khdc cud phuong phdp nay 1a c6 thé sit dung phd thu dugc dé
dinh lugng gin ding hon 30 nguyén t3°khdc ¢6 trong miu véi mot phan tich vién c6 kinh
nghiém

Khau tron etalon bing phuong phdp pha lodng dan chi€m nhi€u thdi gian va cong sifc. Nhung

¢6 thé diéu ché etalon vdi khéi lugng 16n va sit dung cho hang loat miu sau nay.Trong ciing ¥

nghia nhu vdy d6i véi cdc khiu gia cdng dién cyc than va diéu ch€ dung dich nhd mi 1.

5. KET LUAN
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Phuong phap dinh lugng 11 nguyén t& vét trong miu bauxit 6n dinh va c6 dé lap 6,
dang tin cdy. Gid thanh ré so vdi cdc phuong phép khdc nhu héa ¢6 dién, hdp thu nguyén ti,
phdt xa plasma. Mgt s6 cdc nguyén & Sn, Mo lai ¢6 wu th€ hon vé do phét hién so vdi cdc
phuong phdp khdc. Viéc ghi phd trén kinh dnh gidp ta c6 tai liéu luu gilt va c6 thé kiém tra
tinh todn lai khi cin thiét. Trif lugng bauxit cud Viét nam 1a rat 16n. D€ khai théc t6t tiém
ning nay cin cd sy gop stc nghién cifu cud nhiéu nganh khoa hoc va kinh t€. Phudng phép
dinh lugng bing quang phd phat xa nay hy vong déng gép phan nhd cud minh vio su nghiép
chung dé.

TRACE IN BAUXITE ANALYSIS BY ARC EMISSION SPECTROMETRY

Nguyen Van Dinh, Duong Ai Phuong, Nguyen Van Den
(Received 04 February 2002, Revised 12 March 2002)

ABSTRACT: Baucxite is one of important mineral resources in Vietnam. Content data of
bauxite deposits help geologists, technologists, environmental researchers work effectively in
their own domains. This topic involves methodological development concerning the
quantitative analysis of eleven trace elements in bauxite by using atomic emission
spectrometry. Results can be achieved from a computer with suitable programs. Applying this
procedure in analysing more than 100 Lamdong bauxite samples also proves the good
reproducibility and reliability of this suggested method.
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