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KHA NANG UNG DUNG THIET BI XRF CAM TAY TRONG
PHAN TICH MAU PIA CHAT

MAI TRONG TU, VUONG MANH SON, BUI THUY VAN, VI MANITHAO
Vu Dja chat, l'o'ng cuce Pja chat va Khodng san Viét Nam

Tom tit: Trong diéu tra dia <Izal tim kiém khodng sdn, cong tac phan tich
cdac mau dia chat la khong the thiéu duoc. Véi sie phat trien cua khoa hoc,
phicomg phap plxan tich huynh quang tia X trén thiét bi XRF cam tay ra doi va
duge dua vao tmg dung da danh dau mot ieng dzmg maoi trong c(mg tac nghlen
cvru diéu tra dia chat vé khodng san. So sanh két qua phan tich ciia cac mau bun
day giita phwong phip ICP truvén 1Izong cac mau hoa quang voi plmuwg phap
phan tich huynh quang tia X trén thiét bi cam tay XRF buée dau da xac dinh
duwgce cac nguyén to cé trong mau dat; dai ham lheomg cac ngmen t6 xac dinh
dwoc tir 10 ppm dén 1 0%; sai $0 phan tich + 20%. Ket qua cho x/xay tinet bi
XRF cim tay dap wmg 161 dé st dung phan tich cac mau dia héa dat, tram tich,

bun day tai van phong thue dia.

I. MO DAU

Trong didu tra dia chit tim kiém
khoang sdn, cong tac phén tich cic mau
dia chat 1a khéng thé thiéu duoc. Nhiing
nghién clru trén thé gidi cho thay thiét bj
XRF cam tay ¢é thé phan tich tai bé mat
via, phan tich 1di khoan hodc phén tich
cac loai qudng roi ngay tai thue dia ma
;,an nhur khong cin phm chuan bi mau(5,
7). Ngodi ra, thiét bi con duqc ung dung
rong rii dé phan tich céc mau quang trong
qué trinh tuyén nhim muc dich giam st
chit lugng qué trinh chc bién quang. Két
qua phan tich duoc hién thi ngay ldp tire
trén man hinh cia may[11, 12], tict ki¢m
dén 90% thoi gian va chi phi so véi  phan
tich tai phéng héa nghiém [6, 9]. Két qua
nay dd ma ra kha ndng img dung rong rai
cuia thiét bi phan tich XRF cam tay trong
cong tac dinh hudéng nhanh tai thuc dia
cho tim kiém phat hi¢n khoing san. Chinh
vi vay phuong phdp nay c6 mot s6
diém chinh: 1) Thé hién kha nang vugt
tri trong viée phén tich nhanh, tuong don
chinh xac vé ham luong cic nuuyén )
héa hoc cac nguyen to tao dé va dac biét
la cac nguyén to kim loai, oxyt kim loai;
2) Gitip céc nha dia chat xdc dinh nhanh
di thuong cac nguyén t6 hoa hoc va tir do
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dinh huomg trién khai tai thuc dia cic
cong viée can thiét cho tim kiém, phat
hién khoang san.

I. TONG QUAN PHU'ONG PHAP XRF

1. Gidi thiéu

Viée xac dinh ham lugng cac nguycn
t6 kim loai va oxyt kim loai trong mau
dia chét phuc vu cong tac didu tra, danh
gia khoang san thuong sir dung phuong
phap phdn tich truyén thong ICP, HTNT,
hoa co dién [1]. Pic biét vi mau dia hoa
dit khi k¥ thuat ICP ra doi d3 mang dén
nhitng hiéu qua nhit dinh cho viéc phan
tich loai mau nay v6i nhimg wu diém
phuong phap hién dai ¢6 d§ nhay va d¢
chon loc cao [2, 16]. Tuy nhién day la
phuong phép c6 chi phi l6n, mdu phai
phan hiy, phan tich cho s6 hrgng mau
16m 1a ton thri gian va cong stc.

Ngay nay khi khoa hoc phat trién, ky
thuat huynh quang tia X duge mg dung
nhiéu va thiét bi XRF cim tay ra doi.
Huynh quang tia X quang phd (XRF) la
mét phwong phap nhanh chong dé Xac
dinh hiu hét cac nguyén 16 ¢o trong mau
dat, da va quing [6, 13]. Khong glong
nhu cac phin tich bang hién dai nhu
quang pho hap thu nguyén tir va quang



pho plasma cam tmg, XRF khéng cén
thye hién bude phan huy mau trude khi
thue hién qua trinh phan tich m?lu [6-8
14]. Thiét bi dwoc cai dit san duorntv
chuin tng dung cho mdi ddi twgng miu,
Do d@6 XRF thich hop cho viéc xac dinh
nhanh chéng cic thanh phén cic n;,uyen
td clia mau ngay tai thuc dia, chi yéu la
cac kim loai trong diéu tra, tim kiém
khodng san. Mot s6 nguyén t rit kho xac
dinh c6 thé phan tich duge nhu  As, Se,
Cd, Hg, U, Th bay ddt hiém tuy thude vao
dic tinh ciia mdi thiét bi [15]. Pdi voi
viéc phan tich mau tai vi tri lay mau hay
tai mot van phong thuc dia doi hoi phai co
thiét bi XRF cam tay chay bang pin. Viéc
hiéu chudn thiét bi ¢6 thé tr cai dat hoac
nhi may (noi cung cép thiét bi) cai dat
hiéu chuan nén viée st dung thiét bi rat
thuan loi va dé dang [11,15]. Bai bao nay
so sdnh két qua phén tich mét sb loar mau
bang phuong phap phan tich trayén théng
va phuomg phdp phén tich nhanh tai van
phong thuc dia bang thiét bi XRF tan sic
nang lugng di dong (ED-XRF).
2. Nguyén ly cua phwong phap

Khi bi taic dong b&i mot chum tia X
(buc Xa so cap) ¢O nang luorng, thich hop
tir dng phat tia X hodc tir ngudn dong vi
phong xa, cac dién tir cua Iop trong (16p
K L, M) ctia cdc nguyén t6 ¢o trén bé mat
mau bi kich thich Ién trang thai ning
lvgng cao hon [3, 7]. Khi tror vé trang thai
co ban ban dau s& phat ra bire xa thir cip
(bire xa huynh quang déc trung) véi ndng
lugng va bude song dic trung cho mdi
nguyén t6 va cudng dé cia bic xa tia X
thir cﬁp ty 1& vor mat do (ham lugng) caa
nguyén t6 do.

Bfmg cach xac dinh cuong dé buc xa
ctia tia X thi cap theo bude séng dic
trung (Huynh quang tia X phan tan theo
budce song WD-XRF) hodc theo mirc nang
lwgng dac trung (huynh quang tia X theo
nang leong ED-XRF), twong tng voi

nguyén (o cin phan tich dé xac dinh ham
luong clia nguyén t6 do [7,10].

Vige phén tich theo nguyén ly phén tan
theo bude song (WD-XRF) hodc theo
pban tan nang luong (ED-XRF) duoc
thue hién nhé cau trie, hé thong quang
hoc va ddu do cua thiét bi phan tich tuong
tng (5, 6].

lll. PHUONG PHAP THU'C NGHIEM

1. Ché dé mau

Miu so sinh ching t6i str dung mau
luu phén tich, nhitng mau da dugc phén
tich tai phong thi nghiém, két qua da duoc
kiém tra, kiém soat chat ché dam bio két
qua thir nghiém [3, 4].

Vi cac duong chudn thiét bi sir dung
cho loai mau dia hoa dat dé danh gia so
sanh voi két qua da dugc phin tlch b‘m;,
phuong phap ICP-AES ching t6i tién
hanh thir nghiém trén 10 mau bun day iy
tai Quang Nam tir dé an “Danh gia trién
vong khodng sin Cu, Pb-Zn, vang ...
ving Tay Quang Nam” do TS. P& Quéc
Binh lam chi nhiém. Ché dé mau do trén
thiét b XRF cam tay dam bao cang didu
kién miu trude khi phén huy do bzmg
phuong phép ICP. Cic mau liy dugc siy
khé & 105°C, mau da dwgc nghién min &
c& hat phan tich 0,075 mm [1].

Miu chuin sir dung d¢ so sanh dbi
tugng mau dia hoa ¢o ky hiéu BGMR 52
ctia Phap. Thanh phan chinh ciia méu goém
10 oxyt ¢6 nguyén tir 6 Z (1-26) chiém
hon 98% khol luong mau, trong do AlL,Oy
va Si0; chiém dén 84%. Cac thanh phén
khéc la cac nguyén td vét (24 nguyén 16).

Miu chuin s dung cho dbi twong
quing 1a cac mau chuan quang déng,
MCS-5, mau chudn chi kém MCS-3 la cac
mau chuan do Trung tim Phan tich Thi
nghiém Pia chit ché tao. Cac mau chuén
nay da min ¢ ¢0 hat di qua ray 0,074 mm
mau duge biao quan theo quy dinh hién
hanh [1].
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2. Ché d§ do

Thiét bi XRF cam tay X- MET 5000
vGi ché d6 nguén kich thich: Ong phit
tia X st dung Rh 4W, cuong do 45kV,
dién 4p tdi da (dong) 10 pA. Kich thude
diém do < 5 mm. Dau do loai silicon
Drift Detector, d¢ phan dai 145¢V. Bo
loc téi da c6 5 vi tri tw dong thay dbi.
Diéu kién lam viée: tir -10°C dén 50°C.
Hién thi: man hinh c¢é dinh, cam Gng
mau LCD < 9.4 cm. Két ndi mdy tinh
v6i hé didu hanh windows. Ngudn pin
7.2V sac pin hoac Adapter [12].

Céc phd do duoc xir I¥ va tinh ham
luong cac nguyén tH bfmg chwrong trinh
X-MET Analvzer Operating Soflware
Version 3.0 [12].

3. Chuén bi miu do

Ding coc dung mau chuyén dung cia
phuong phap phan tich huynh quang tia X
thiét bi cam tay, loai coc thung hai déu.
Dung mang film moéng boc 1én cde, mang
phim lam bang polypropylene day 0,25
mili inch ldp khoa gifr mang. kéo cing

mang, dung thia nhua liy vao dé it nhét 5
gam mau roi dat mau vao vi tri 1én dé dat
mau clia may sao cho mang phim xudng
duéi [10-12]. Dong ndp trén cua thiét bi.
Tién hanh phép do.

IV. KET QUA THU'C NGHIEM VA BAN
LUAN

1. So sanh két qua véi phwong phap
ICP

Két qua phan tich trén thiét bi XRF
cim tay duge danh gia theo ndi bo phong
thi nghiém, coi mau phan tich ICP - AES
1a mau co ban [3, 4], mau phan tich hujmh
quang tia X la méu déi song, két qua 10
mau cho thay: Véi nguén kich thich 45
KeV chi tiéu Mg phuong phip XRF cam
tay khong xac dinh duge. Mot s0 c6 ham
lugng thap dudi gidi han phat hign cua
thiét bi, phep do khong & on dinh nén khéng
tinh sai s6. Mét sb chi tiéu nhu Cr, Ph, V
vuot gidi han cho phép cua sai $0, tuy
nhién két qua vin ¢ thé dugc chap nhén
dé tham khao va _nghién ctru thém vé higu
chinh vé xir 1y két qua phan tich.

Bang 1. Két qua so sanh mau bun day phan tich XRF va ICP

'Tén méu Thong ké Ca Fe K Mg Mn Ti
1  BD 0509 ICP-AES (ppm) 11143 67970 5341 13920 2323 5520
X-MET (ppm) 10031 67327 5937 - 2229 4916
S(%) 10,934  0,9499 4,766 - 41,348 11,559
Dénh gia X X X - X X
2 BD 3003 ICP-AES (ppm) 3722 88900 3651 8160 2014 10860
X-MET (ppm) 3715 92302 743 - 2024 10143
S(%) 3,571 37,549 132,36 - 0,4911 8.276
Panh gia X X - - x X
3  BD 0504  ICP-AES (ppm) 5864 39970 26968 7200 852 4320
X-MET (ppm) 6927 38560 828 - 4698 13566
S(%a) 16,992 35915  188.08 - 138.59 103.39
DPiénh gia - X - - - -
4 BD 3005  ICP-AES (ppm}) 12714 54740 8450 10860 1007 6540
X-MET (ppm) 11091 51766 2639 - 928 5959
S (%) 13,64 55843 8,052 - 81,481 92.967
Panh gid X X X - X -
S BD 3008  ICP-AES {ppm) 4928 35210 12195 3600 1162 5100
X-MET (ppm) 4638 32667 15982 - 1200 5323
S(%) 60,747 74,917 9312 - 32,867 42.865
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Tén miu Théng ké Ca Fe K Mg Mn Ti

Danh gid X X X - X X
6 BD 3006 ICP-AES (ppm) 7857 57470 6802 10500 1394 5580
X-MET (ppm) 7406 60104 8164 - 1488 5941
S (%) 59,115 44 806 67,21 - 65,507 62,702

Dbanh gia X X - - X X
7 BD_1000  ICP-AES (ppm) 3428 34440 10271 6000 387 3780
X-MET (ppm) 3495 33437 12548 - 364 3849
S (%) 19,361 29,565 65,651 - 62,088 18,089

Dénh gia X X - - X X
8 BD 0506  [CP-AES (ppm) 8975 64610 4740 17820 852 4740
X-MET (ppm) 9392 66999 5648 - 710 4910
S (%) 28952 36,299 67,873 - 18,111 25,274

Panh gia X X - - X X
9 BD 0006 ICP-AES (ppm) 5285 35280 11302 7620 697 3960
X-MET (ppm) 4388 32561 14438 - 615 3990
S (%) 18,546 80,146 24,63 - 12,397 0,7597

Panh gia - X X - X X
10 BD 3001  ICP-AES (ppm) 3928 37310 9894 6660 542 4740
X-MET (ppm) 3451 35357 12992 - 431 4777
S (%) 12,937 53,752 27,07 - 22,679 0,7859

Panh gid X X - - X X

Tén méu Théng ké As Ba Bi Cd Co Cr

1 BD 0509  ICP-AES (ppm) 196 275 < 10 <2 12 56
X-MET (ppm) 96 209 - - 54
S (%) 195,97 27,27 - - - 3,64

Danh gia - - - - - X
2 BD_3003  ICP-ACES(ppm) 186,8 90 <10 <2 66 59
X-MET(ppm) 3 654 - 66 16 15
S(%) 19326 151,21 - - 120,48 118,35

Danh gid - - - - - X
3 BD 0504  ICP-AES (ppm) 103 69 <10 <2 20 32
X-MET (ppm) 60 74 - 53 8 19
S (%) 52,76 6,99 - - 88,12 47,69

Panh gia - X - - - X
4 BD_3005  ICP-ALES(ppm) 165 606 <10 <2 28 42
X-MET(ppm) 130 232 - 59 - 22
S(%) 23,73 89.26 - - - 8,62

DPanh gia X - - - - -
5 BD 3008  ICP-AES (ppm) 89 940 <10 <2 21 48
X-MET (ppm) 32 1063 = 57 2 35
S (%) 9421 12,295 - - 165,22 5,38

Panh gia - X - - - X
6 BD 3006 ICP-AES (ppm) 1283 520,5 <10 <2 36,8 85,5
X-MET {(ppm) 63 - - 65 - 83
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Tén mau Théng ké As Ba Bi cd Co Cr
S (%) 190,86 . - . ] 2
Danh gia - - - - - X
7 BD_1000  ICP-AES (ppm) 208 706 <10 <2 21 89
X-MET (ppm) 113 - - 55 - 263
S (%) 175,55 s . . - 98,839
Pénh gid 2 2 = . 3 -
8 BD 0506 ICP-AES (ppm) 93 414 <10 <2 42 179
X-MET (ppm) 8 208 - 55 1 304
S (%) 196,59 66,067 - ) 190,74 51,589
Dénh gid . - s 2 3 “
9  BD 0006 ICP-ALS (ppm) 164 893 <10 <2 24 99
X-MET (ppm) 11 651 5 61 4 262
S (%) 173,65 31,364 - - 143,66 90,346
Pénh gid g i 3 . : 2
10 BD 3001  ICP-AES (ppm) 90 706 <10 <2 23 87
X-MET (ppm) 14 . - 56 238
S (%) 144,43 o . « - 93,055
Dénh gia 4 & s 3 8 .
Tén méau Théng ké Cu Mo Nb Ni Ph Sh
1 BD 0509 ICP-AES (ppm) 36 <5 22 50 21 10
X-MET (ppm) 25 162 - 59 10 S
S (%) 51,903 - 8 16.85 66,667 .
DPanh gia - - - X - -
2 BD 3003  ICP-AES(ppm) 26 <5 22 30 36 98
X-MET(ppm) 21 14,4 - 49 26 -
S(%) 23,899 : S 48,934 31,31 .
Danh gid X - - - X -
3 BD 0504 ICP-AES (ppm) <5 <5 17.2 15 36 19
X-MET (ppm) 51 4 - 207 16 @
S (%) 5 5 5 172,02 75,888 -
Panh gid - - S 2 2 E
4 BD 3005 ICP-AES (ppm) <5 <5 17 12 24 <10
X-MET (ppm) 1 20 - 20 14 g
S (%) s . - 48,093 50,505 =
Danh gi4 - = & - = :
S BD 3008 ICP-AES (ppm) <5 <5 16 18 27 <10
X-MET (ppm) 3 20 - 10 - 55
S (%) - x . 53,559 - -
Dénh gid & : 8 0 ; 2
6 BD 3006 ICP-AES (ppm) 19 <5 18 39 19 <10
X-MET (ppm) 10 19 B 47 17 3
S (%) 65,32 . . 17,431 15,718 "
Panh gia = 5 2 X X «
7  BD_ 1000  ICP-AES (ppm) 23 <5 14 30 2 21
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Tén méiu Théng ké Cu Mo Nb Ni Pb Sh
X-MET (ppm) 5 20 - 31 57 -
S (%) 123,94 - - 41,734 31,431 -
Danh gia - - - X X -
8 BD 0506  ICP-AES (ppm) 56 <5 21 75 385 31
X-MET (ppm) 34 19 - 58 11 -
S (%) 47,788 - - 25,879 188,32 -
banh gia - - - X - -
5 BD_ 0006  ICP-AES (ppm) 30 < 14 51 47 46
X-MET (ppm) 6 19 - 31 42 -
S (%) 127,85 - - 47,758 10.877 -
bPanh gia = - - - X -
10 BD 3001  ICP-AES (ppm) 24 <5 16 27 44 =10
X-MET (ppm) 10 20 E 32 58 -
S (Ya) 83,382 - - 15,852 27,902 .
Pénh gia - - - X X -
Tén méiu Théng ké $n Sr Ta A% w Zn
I BD 0309  ICP-AES (ppm) <10 113 <10 271 <20 107
X-MET {ppm}) - 100 0 128 . 80
S (%) - 12.447 - 71,368 - 28 815
Banh gid - X - - - X
2 BD_ 3003  ICP-AES (ppm) <10 30 13 363 <20 173
X-MET {ppm) - 30 . 270 1 188
S (%) - 15,873 - 29,239 - 84,554
Diénh gid - X - - - X
3 DBD 0504  ICP-AES (ppm) <10 199 <10 87 <20 159
X-MET (ppm) - 242 - 356 0 188
S (%) - 19,317 - 121,08 - 16,71
Dinh gia - X - - - X
4  BD 3005  ICP-AES (ppm) <10 244 11 124 <20 126
X-MET (ppm) - 223 3 89 - 110
S (%) - 90,928 116,67 32,697 - 12,917
Pinh gia - X - X - X
5 BD_3008  ICP-AES (ppm) <10 197 <10 70 <20 53
X-MET (ppm) - 180 2 09 - 47
S (V%) - RR8.477 - 3347 - 11,254
Danh gia - X - - - X
6 BD 3006  ICP-AES (ppm) < 10 131 12 181 <20 80
X-MET (ppm}) - 134 1 213 - &8
S (%) - 26346 139,12 16,101 - 92,747
BPanh gid - X - X - X
7 BD_ 1000 ICP-AES (ppm) <10 71 <10 84 =20 119
X-MET (ppm} - 61 - 66 - 94
S (%) - 14,826 - 23,702 - 22,929
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Tén miiu Théng ké Cu Mo Nb Ni Pb Sb
Panh gia - X - X X
8 BD 0506 ICP-AES (ppm) <10 48 <10 282 <20 107
X-MET (ppm) - 47 - 79 - 92
S (%) - 25 - 111,77 - 15,323
Banh gia - X - - - X
9  BD 0006 ICP-ALS (ppm) <10 81 <10 93 <20 188
X-MET (ppm} - 67 - 73 - 73
S (%) - 20,013 - 24308 - 88,287
Diénh gia - X - X - -
10 BD 3001  ICP-AES (ppm) <10 71 < 10 109 <20 98
X-MET (ppm) - 69 - 53 - 92
S (%) - 26,855 - 68,46 - 61,877
Pinh gia - ' - - - X

Chit thich: (=) Cac chi ticu thiét bi khong xac dink dwge hodc la phép do qua dao ding (STD
lom) két qua bi loai triv. (x) két qua dang tin cdy dé sir dung.

Két qua phan tich, danh gia cho thay:
Trong 36 nguyén t6 ma phucmg, phép ICP
- AES ¢0 kha néng phén tich va phat hién
thi mdt s6 nguyén to nhu B, Al, P. Ga,
Ge, Be trong tap mau thiét bi kho phat
hién dugc.

Két qua cho thiy trong tap 10 mau
klcm tra ddi sanh thi chi ¢o nhitng nguyén
t& nhu Ca, Fe, Sr 1a cho két qua rat phu
hop v ket qua phan tich ICP-AES dat
10/10 mau, mot s6 nguyén to nhu Mn, Ni,
Zn, Ti cho ket qua duge chap nhén tin
cay 8/10 mau. Cac nguyén to cho két qua
khd tin cdy tuy nhién vdi ham lugng
nguyén t6 trong miu dao déng trong
khoang d6 nhay cta thiét bi hay ¢ ngudng
giéi han cho phep vi vay két qua cO gy
sai s6 nhung sai 50 khong 16n nén co the
chip nhan két qua phan tich cua cac
nguyén t6 do.

Cac nguyén té Cr, Pb, Y lmy mic sai
s6 ddi voi cap ham lugng gan voi d6 nhay
ctia thiét bi khi thue hién phép do va xu ly
két qua cé thé dung phuong phap hiéu
chuan bdng cac hé so ngluen va gid tri bu
duge gioi thleu o phan xur Iy s liéu cua
nhi cung cap.

2. So sanh véi cac phwong phap hoa
hec

Bing thong ké dudi day la cic mau
quang Sn vd WO; tuong y ddi gidu cac mau
nay da dugce liy kiém tra nhiéu lan két
qua on dinh, dang tin cdy [3.4]. Két qua
mau duqc phan tich béng phuong phap
hoa hoc ¢6 dién (Ham lugng Sn xac dinh
bang phuong phép chuén d3; Ham luong
WO; xac dinh bang phu'(mg, phap $O
mau). Thuc hién phép do trén cdc mau
quang bang duong chuén ¢6 sin cua thiét
bi XRF cam tay. Két qua nhu sau:

Bang 2. K&t qua phan tich mau W va Sn bang XRF

STT Sn (ppm) WO, (ppm) Sn (%) WO; (%)
XRF Phuong phap hoa
1 24431 215 1,63 ¥
2 151 39458 * 2,67
3 =10% =10% 30,84 32,27
4 23932 39672 332 2,83
5 =10% 646 L 0,065

(%) khong c6 két qua phan tich hoa
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Két qua cho thay ddi véi mau hoa quang
Sn, W so vdi kct qua phan tich hoa ket qua
sai léch twong d6i Iém. Két qua véi mu hoa
quang cb ham lugng cao chi mang tinh
tham khao. pé sir dung thiét bi ¢6 hiéu qua
d6i véi loai miu quiang thiée-wolfram nay
can thiét phai nghién ciru thém,

Pé&i v6i quing Pb-Zn sit dung thiét bi
XRF cho két qua do tuong dbi tor. Sai léch
két qua gitra 02 phuong phép 10-20%. Tuy
nhién néu muon sir dung thiét bi dé xdc
dinh chinh xac ham luong Pb. Zn dé thay

thé phuong phip héa hoc co ban can phai
¢6 thém mot s& nghién ciru chuyén sau
khéc ddi vdi loai quang nay.

Bang két qui cho thay dbi véi mau
quéang dong ¢4 ham lu(mv, 0,1% tro It.n
phan tich trén thiét bi XRF cam tay cho két
qua khd tot. Kel qua kha 6n dinh khi do
mau dong & clp ham luong tir 0,1% dén

1%. Két qua nay cling cho thiy sir dung
thiét bi XRF cam tay trong cong tic tim
kiém déanh gia khoang san Cu tai thuc dia
hoén toan ¢ thé mang hiéu qua cao.

Bang 3. Két qua mau quang Pb-Zn

STT SHM Pb (ppm) Zn (ppm) Pb (%) Zn (%)
XRF | Phuong phap héa
1 KTI 2057 2798 0319 0,317
2 KT2 31647 29596 3,53 3,38
3 K'T3 6542 49563 0,71 5.29
4 KT4 20587 14679 131 15,41
) KTS 86731 412358 9.06 454
Bang 4. Két qua mau quang Cu

STT Tén mau Cu (ppm) XRF Cu (%) héa hoc

1 1012VI-DG 85 838 0,103

2 835 VII-15 BG 59 5206 0,667

3 854 VII-15 BG 59 2166 0,285

3. So sanh mau chuan

Tap thé tac gia da tién hanh phép do
trén mau chuin va Danh gia trén mau
chuan dia héa BRMG 52, mau chuén

duoc lva chon tham gia vio kiém tra va
hiéu chuan. Danh gia theo Z-score két qua
nhur sau:

Bang 5. Két qua mau chuan phan tich bing phuwong phap XRF

Nguyén té  Ham lugng chuin (ppm)  XRF b Z Két ludn (3.4

Si 67.20% - -

Al 16.70% > %

Fe 3,10% 3,15% 0,004 0,271 Pat
Mg 0,51% - -

Ca 0.13% 0,14% 0,000 -0.354 Dat
Na 0.89% - -

K 5,17% 5.79% 0.002 4,738 K. dat
Ti 0,51% 0.59% 0.001 0,883 Pat
Mn 0,02% 0.01% 0,000 1,735 Pat
P 0,07% - -

Li 76 . -

Be 10 - -
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Nguyén tb  Ham lugng chufin (ppm)  XRF 8 Z Két ludn [3,4]

B 330 - §

% 62 60 2,665 0,750 Pat
Cr 168 140 6,215 447 K. dat
Bi 24 70 1,190 -38,653 K. dat
Ce 99

Chi tiéu KQ chuiin (ppm) XRF 5 Z Két ludn [3, 4]

Co 9 =

Ni 264 220 9,13 482 K.dat
Cu 238 250 8,36 -144  Dat
Zn 59 60 2,56 039 Dat
As 1000 460 28,29 1909 K. dat
Cd <2 -

Sr 50 50 2,22 0,00 Pat

Y 25 30 1,23 -4,06 K. dat
Zr 140 130 5,32 1.88 Pat
Nb 25 10 1,23 12,17 K. dat
Mo 56 60 2,44 -1,64 Dat
Ag 23 40 0,16 23225 K.dat
Sb 28 -

Ba 480 390 15,16 594 K. dat
La 50 . 2,22

w 162 40 6,03 2024 K. dat
Pb 421 451 13,56 221 K. dat

Két qua mau chuan cho théy héu hét
cic nguyén t6 trong miu dia hoa dit xic
dinh biing ;)hucmg phap huynh quang tla
X trén thiet bi cam tay cho két qua rat
déng tin cdy. Cdc nguyén t Pb, Ba, Nb,
Y, Ni, Fe, cé két qua khong dat theo
chuin nhung két qué dinh luong vin ¢6

thé chap nhin dé sir dung cho miu dia
hoa dit véi sai léch £ 20%[7). Véi cac chi
ticu Ag, As, Bi Phuong phap huynh quang
tia X bing thiét bi cam tay cho két qua
khong mong muon d tin cdy thip. Ddi
voi cic nguyén t6 nhe, thiét bi khong xac
dinh duge.

Bang 6. So sanh két qua mau chuan dong MCS3

Chi tiéu KQ chn:ﬁ(:ls (3ppm) XRF (ppm) . - Két luga [34]
Ti o 2402
Cr 995
Fe >10%
Ni 3624 3612 84,45 0,14 dat
Cu 12300 10000 238,49 9,64 k. dat
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MCS3

Chitiew  KQchuin(ppm)  XRF (ppm) ¢ z Két luga [34]
Zn 244 226 §,53 2,13 dat
Sb 1936
Pb 196 179 7,09 177 dat
7r 123

G cap ham luong 1% trg 1én, két qua
ham lwong dong danh gid theo Zscore
khong dat. nhung vén ket qua nay thay
ching sai khac nhau khoang 20%. chu
nay cho tha\ voi phuong phap XRF cam
tay sir dung t6t dé dinh huéng cho cong

thc didu tra dia chit khodng san cho déi
trong quang.
Mau chuén quing chi, kém MCS-5

Tinh theo Z-cores. Gia tri dat khi -2 <
7<2

Bang 7. So sanh két qua méau chuan chi kém MCS 5

MCSS : ) i
Chi tidu KQ chuiin (ppm)  XRF (ppm) J % bl
Cu 1029 1086 28,88 1,97 Pat

Zn 56900 62601 871,33 6.54 K.dat
Mo 10

Pd 51

Ag 136

Cd 1018

Sn 176

Sh 248

Pb 37400 32000 610,18 -8,85 K.dat

Vi cap ham lugng 3% trd 1én chi tigu
Pb va Zn khong dat gid tri. Vi vay dé sir
dung s6 liéu tinh todn trong diéu tra dia
chit véi cap ham lugng niy can phai
nghién ¢clru va khao sit thém. Tuy nhién,
két qua ciing chi ra dé thiy ring thiét bi
XRF cdm tay van co thé tryc tiép kiém
tra, dinh huwéng cho ra quyét dinh nhanh
chéng tai thue dia.

V.KET LUAN

Bang thiét bi huynh quang tia X cam
tay vén cac dac tinh nguon kich thich true
uep va bd loc quay vong nhiéu cap do,
deterte Slhcon Drift va két hop véi phan
mém xir Iy s6 licu, \u dung duong chuin
thich hop véi nén mau phén tich [10], so

sanh két qua giira phwong phap ICP -
OES va phuong phap XRF cam tay da
x.xc dinh duoc cic nguyén t6 ¢6 trong
mau dit dai ham lugng cdc nguyén 1o xdce
dinh dugc tr l() ppm dén 10.000 ppm sai
50 phan tich = 20%. Két qua cho thay
thi¢t bj XRF cam tay dép img tot d«. s
dung phén tich cic mau dia hoa dit phu
tai vian phong thuc dia. Dé sir dung két
qua phan tich trén XRF duge hiéu qu
nén kiém tra lai tir 5-10% 0 luong mau
bing phuong phap ICP truyén thong [6).
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SUMMARY

Possibility of XRF tooling apparatus in geological sample analysis
Mai Trong Tu, Vuong Manh Son, Bid Thity Vin, Vi Manh Hao
In geological survey and mincral exploration, analyzing geological samples plays an
indispensable impriant role. Along with the development of science, the methods of X-
ray fluorescence analysis using XRF handheld device have been developed and put into
application, marking a new step in geology in general and in Vietnam in particular.
Comparing the analysis results of bed sludge samples using conventional ICP method
and the ore samples using X-ray fluorescence analysis on XRF handheld device has
initially identified the elements available in soil samples; the content range of the
identified elements is between 10 ppm and 10%; analysis error is + 20%. The results
showed that XRF handheld device is compatible for use in analyzing geochemical
samples, sediments, bed sludge at the field office.
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