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SUMMARY

STUDY OF ABILITY TO CONVERT THE VALUE OF ZrO; AND TiO; CONTENT
FROM XRD RESULT TO XRF RESULT IN ZIRCON ORE AT BINH THUAN

Binh Thuan province has a coastline of more than 192 kms, where located very large reserves of red

sand, containing about 557.5 million tons of Titanium - Zircon minerals, accounting for over 92% of

the total production of Titanium - Zircon minerals of the country (557.5/664 million tons). Research

and application concerning the use of XRD machine to convert the value of ZrO: and TiO: content from

XRD result to XRF result are described. This is an alternative method when XRF instrument is in
malfunction. The conversion factor of ZrO: and TiO: values from XRD result to XRF result is

calculated as o. = 0.6878 and p = 0.104701.
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1. MO PAU
Binh Thuan co tong trit lugng khoang san
Titanium - Zirconium chiém gan 92% tong trit
lugng tai Viét Nam (khoang 557.,5 tri¢u tan).
[1]. Zirconium dugc sir dung trong gdm sir siéu
bén. Dé ché tao cac ndi ndu kim loai chiu dugc
soc nhiét, 16p 16t 10, gach dic, chat mai mon
trong cc nganh cong nghiép thiy tinh va gém
str. Zirconium ctng dén muc c6 thé lam ca kéo
va dao. Zirconium ciing dugc st dung trong
my pham, chat chong md héi, bao bi thuc
phim va lam b loc vi séng [2].

Tinh quing zirconium Binh Thuén c6 cac
thanh phan khoang chinh sau: zircon, rutile,
monazite, pseudorutile,

ilmenite, anataz,
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brookite, thanh phan khoang vat phu (tap chat)
gém: cat, thach anh, corudum va mot sb
khoang khac nhu: magnetite, hematite,
turmalin...Cac khoang wvat chinh cta tinh
quing zircon c¢6 kha niang chuyén dbi thanh
ham luong ZrO2, TiO2. Pay la hai chi tiéu quan
trong danh gia chit luong san phim zircon.
San pham zircon dat chat lugng (Z1) khi ham
lwong ZrO2 > 65%, ham lugng TiO2 < 0,15%.
Céc san pham zircon trung gian gom Z2, Z3,
Z4. Chung t6i tién hanh nghién ctru kha ning
chuyén d6i ham lugng ZrO», TiO> trong tat ca
cac san pham zircon tir két qua XRD (thé hién
ham luong cac khoang vat) sang két qua XRF

(thé hién ham lugng cac oxit kim loai) nhdm
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muc dich tdn dung may XRD dé danh gia chat
luong san phadm, sin sang thay thé khi may
XRF gip sy c¢b hu hong. May XRD chi thé
hién ham luong cac khoang vat, do do6 dé
chuyén ham lugng cac khoang vat ndy sang gia
tri oxit kim loai ciia mady XRF 1a mdt bai toan
can nghién ctru thyc hién. Vi vay giai phap k¥
thuat ndy dugc nghién ctu.

2. THU'C NGHIEM

2.1. Nguyén liéu va thiét bi

- Nguyén liéu: Quing Zirconium ngudn gdc tir
Binh Thuan, Viét Nam. Chét trg dinh H;BOs
cua Merck (Puc).

- Thiét bi: M4y nghién dia rung RS 200 — hing
Retsch (Ptic), may ép mau thuy luc Atlas™
Autotouch 40T - hang Specac (Anh). May
XRF Epsilon 4 (Ha Lan) dugc trang bi dng
phong tia X véi anode bac, cong sudt 10W, 50 Kv
[3]. May XRD Aeris-PANalytical (Ha Lan) [4].
2.2. Phuong phap nghién ctru

Sau khi lya chon ngiu nhién duge 100 mau san
pham zircon di co6 sin két qua XRF dugc san
xudt tir nhidu 16 khac nhau (san xudt 1an 1, 1an
2, 14n 3) v6i cac ma san phdm Z1, 72, 73, Z4,
Z5. Chiing t6i tién hanh phan tich XRD cac san
pham nay.

St dung may XRD dé xac dinh ham luong cac
khoang vat trong san pham zircon, lap bang
thong ké két qua phan tich XRD ciia 100 miu
zircon nay. Str dung két qua XRF cé sin cua
100 miu trén, dién vao bang gia tri ham luong
ZrO> va TiOx tir két qua XRF va so sanh véi
ham lugng ZrO> va TiO: tinh toan tir két qua
XRD, d4anh gia mdi twong quan cua hai két qua
bang hé s6 K va phuong trinh tuyén tinh
y=ax+b.

Xay dyng quy trinh kiém soét chat luong san

pham zircon bang may XRD khi may XRF gip
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su ¢b hu héng. Kiém tra lai Kkét qua xac dinh
dugc bang phuong phap XRD khi so sanh véi
két qua XRF. Ap dung quy trinh dé kiém tra
chat lugng san phdm zircon tai cac don vi san
Xuét.

2.3. Cac buéc nghién cuu

Budc 1. Lua chon 100 mau san phé‘im zircon da
c6 san két qua XRF va dwoc san xuét tir nhidu
16 khac nhau (san xudt 1an 1, 1an 2, 14n 3).
Budc 2. Phéan tich XRD cuia 100 mau san phdm
zircon trén bang may XRD Aeris PANalytical.
Budc 3. Thong ké két qua XRD va XRF trén
cung mot bang excel. So sanh gia tri ZrOy,
TiOz cia XRD va XRF, tim mdi lién hé twong
quan giira hai két qua bang hé s6 K va phuong
trinh y=ax+b.

Budc 4. Xay dung quy trinh tinh toan chuyén
d6i gia tri ZrOz, TiO> tir phuong phap XRD
sang XRF va danh gia.

Bude 5. Ung dung vao thuc té kiém tra chit
luong san phém zircon tai don vi san xudt va
dbi chig.

2.4. Tién hanh phan tich XRD 100 miu sin
phAm Zircon sand

Tién hanh phan tich XRD trén 100 miu san
pham zircon da Iya chon ngdu nhién (da c6 két
qua XRF) v6i quy trinh nhu sau: Liy 100 gam
mau zircon cho c6i nghién RS200. Nghién theo
chwong trinh (thoi gian nghién 3,5 phit, toc do
1200 vong/phut, kich thudc hat Dv95S = 120
+10 pm). Mau nghién dugc do ra hét, tron déu,
chia 1am nhiéu phan nhé. Can chinh xac 11,2
gam mau, thém 2,45 gam chét két dinh axit
boric HsBOs cho vao chén sit 50mL tron déu.
Thyc hién ép vién vdi chuong trinh lyc nén 30
tan, thoi gian gitr 1 phat da dugc thiét 1ap san
trong may ép. Thuc hién phan tich mau trén

may XRD-Aeris PANalytical.



Bing 1. Két qua XRF va XRD ciia 100 mdu zircon sand tai Binh Thudn

XRD results XRF results Conversion factor Conversion results |
65X Imenite | Rutle | Anatase [Brookite . o Ti0, ZiEHHO, Ti0, Comment

STE|samplezame| - L35X Zicon | 10, Fe0 | TO, | TO, | Tio, | TTIC:XRD ARt | e (ﬁ;mmml o (Symbot ) (u:(;?wé) (g:o_mimw‘

1 [218KHZ1 9625 06 013 | 032 0,058 06864 0045470 6620 0,134 oK

2 |01THZI L1630 96,27 1,05 0 029 0,044 06854 0035420 6621 0,130 oK

3 |760THZ1 L33 96.16 0.86 0.1 |033 35 0,084 06824 0062116 66,14 0142 OK.

4 161 THZI 1633 95.81 0.75 0,09 | 032 1,254 0143 06875 0,113994 65,90 0131 oK.

5 |mTHZL L633 0.88 0.06 | 035 1,603 0,103 06894 0064261 6574 0.168 GLASS SCOPE
6 [mTHZI L633 0.89 012 | 0.15 1,168 0154 06890 0,131839 6561 0122 NOT PASS
7 |784THZI L633 0.87 0.04 | 0.24 1,158 0,100 06858 0086388 65,90 0121 oK.

8 |ss6THZ1 | B2zL1Z2 122 0.04 | 039 1,272 0,075 06643 0038979 6331 0,133 oK.

9 |ss7THZI | B2zL1Z2 1.01 011 | 032 1,431 0,090 06302 0062884 6287 0,150 oK.

10 [858TH z1 | B27L172 0.94 0.07 | 045 1474 0,098 06650 0066468 62,14 0,154 oK.

11 859 THB2Z | B27L172 0.86 0.57 | 0.57 2,952 1416 0,6061 0479624 48,19 0,309 oK.

12 [860THZI | B27L172 0,97 013 | 039 1,600 0,169 06793 0,105614 61,03 0,168 oK.

13 861 THZ2 | B27L1Z2 0,54 0 | 154 2,584 0233 06958 0090170 4731 0271 oK.

14 [s62THZ3 | B2zL1z2 0 0.14 | 038 1,170 0357 06892 0305128 3085 0123 OK.

15 [s63THZ4 | B27L1Z2 157, 138 | 1.04 6326 4,105 06453 0648937 47,70 0,662 OK.

16 [864 THZSH | B27L172 1.06 224 | 108 13,507 9,077 07233 0671997 5162 1414 oK.

17 865 THBIZ | B27L172 13 0.9 | 065 4,994 3385 07059 0677851 5886 0523 oK.

18 [900 THZ1 1634 096 027 | 004 0,935 0,016 06944 0017114 6521 0,098 oK

19 |901 THZ1 L634 1.06 011 | 031 1,053 0,060 06942 0047866 65,11 0131 oK.

20 |909 THZ1 L5634 0.87 0,06 | 0.3 1488 0,193 0,6956 0,129742 65,50 0,156 GLASS SCOPE
21 [910 THZ1 1634 0.97 012 | 0.26 1,500 0,109 06862 0072659 66,11 0157 GLASS SCOPE
22 [917THZ1 1634 0.92 0 | o051 0,133 06922 0098409 6563 0,144 oK.

23 [920THZ1 L1634 0.83 0.21 | 0.07 65,584 0,081 0,6865 0064980 65,71 0131 oK.

24 (927 THZI L1634 0.89 0.06 | 0.25 65 0122 0,6860 0091861 65,89 0,139 oK.

25 [928 THZIT 20 1,01 013 | 028 65 0,085 06785 0,066866 6624 0,133 oK.

26 (934 THZ1 L1634 0.85 0 | 048 65,84 0,160 06888 0111339 65,75 0.150 GLASS SCOPE
27 [950 THZ1 Lo 34 0.96 0 | o041 65 0,165 06903 0,104768 6530, 0.165 GLASS SCOPE
28 (960 THZ1 L34 0.94 002 | 042 65 0221 06867 0,149893 6561 01354 GLASS SCOPE
29 |973 THZ2 L34 1.01 033 | 037 59 1014 06621 0442563 6186 0,240 oK.

30 [974 TH 3 L634 0.9 0.14 | 0.79 40, 2944 06852 0964188 4044 0320 oK.

31 [977THZ1 | 721634 1.08 013 | 0.29 65 0,049 06913 0032279 64,80 0,159 NOT PASS
32 (979 THZ2 | 721634 0.74 0 | 048 0373 06640 0243919 61,58 0,160 oK.

33 [981THZ4 | 721634 1.26 0.59 | 0.69 2779 06368 0710254 5792 0410 oK.

34 985 THZIT 20 0.83 0 | 042 0128 06841 0089728 6597 0,149 oK.

35 [986 THZ1 | 741634 0.9 0.07 | 034 0112 06902 0079244 65,64 0,148 oK.

36 [990THZ2 | 741634 1,19 013 | 048 0,894 06746 0373142 61,02 0251 oK.

37 [994THZ1 | 731634 0,98 0,13 | 045 0,163 06804 0091809 6386 0.186 oK

38 [1002THZ1 [eemzanes] 94,20 033 | 025 | 023 1,573 65,095 0.201 06904 0,127813 6485 0,163 OK.

39 (1004 THZ1 pa@mzarss{ 93.84 04 1011 | 023 1345 63957 0,144 06816 0,107077 64554 0141 oK.

40 |1008THZ1 | B1ZL629-33| 93,80 0.43 | 0.07 | 0.41 1,573 64987 0211 06922 0,134165 6458 0,163 OK.

41 |1009THZ1 |B1ZL629-33| 94,36 054 | 0.16 | 034 1,661 65,636 0,149 06956 0,089726 6490 0174 oK.

42 [121THZ1 1635 95.98 039 | 0.07 | 031 1,159 65487 0,192 06823 0,163632 66,02 0121 NOT PASS
43 |1123THZ2 | 1635 89.73 1.1 | 012 | 038 2,121 60876 1,09 06784 0,518229 61,72 0222 oK.

44 1131 THZ2 | 721635 | 85.98 045 0 032 1,128 57,185 0227 0,631 0,201303 59,14 0118 oK.

45 1132 THZ3 | 721635 | 74.87 35 1099 | 066 5,763 28,775 0,846 03843 0,146739 51,50 0,604 OK.

46 [1133THZ4 | 721635 | 79.87 331 | 0.76 | 091 5,664 51,772 3,958 06482 0,698833 5493 0,593 OK.

47 [1134THZ1 | 741635 | 94.55 05 | 013|038 1478 66,092 0,130 06990 0,087951 65,03 0,155 GLASS SCOPE
48 [1I3STHZIT|  T20 95,65 0.58 | 003 | 037 1,369 66,199 0,120 06921 0,087643 6579 0143 oK

49 |1136 THZ1 | 741635 | 94.77 0,61 | 0,19 | 021 1578 63812 0,225 06944 0,142584 65,18 0,163 GLASS SCOPE
50 |1137THZ1 | 741635 | 95.14 0.65 0 035 1484 6,243 0,157 06963 0,105803 6544 0,155 GLASS SCOPE
51 [143THZ2 | 741635 | 89.81 1.66 | 0,35 | 0.83 3429 59,780 1,764 06656 0,514428 61,77 0359 OK.

52 [144THZ3 | 741635 | 62.43 306 | 121 | 0.74 5,510 41,259 5,330 0,6609 0.967382 4294 0577 oK.

53 [145THZ4 | 741635 | 62.05 9,53 | 1,5 | 113 12,381 42,651 10,639 06874 0,859308 42,68 1296 OK.

54 [14STHZ2 | 7314635 | 1547 1.05 0 |07 4713 35838 1,182 23166 0,250806 10,64 0493 OK.

55 [1149THZ3 | 731435 | 45.18 1 032 | 05 2,057 25373 1,124 05616 0,546514 3107 0215 oK.

56 1150 THZ4 | 731635 | 545 17.85 | 0.28 | 1.09 | 21340 34,639 8947 63594 0419269 375 2234 OK.

57 MIS3ITHZ2 p@zszeiesy 7541 0.71 | 024 | 035 1,684 45,563 0423 06042 0,251197 5187 0176 OK.

58 [1154 THZ3 puzzszgies] 63.29 0.82 | 0.15 | 0.44 1,647 34242 0,576 05410 0,349796 4353 0172 oK.

59 [11S5THZ4 pzzszess] 63.01 2,79 0 | 117 4717 48,201 5937 0,7650 1,258544 4334 0494 OK.

60 1056 TH Z1 1635 95,12 022 007 | 039 1259 66,060 0,130 06945 0,103295 6542 0,132 OK

61 [1057THZ1 L1635 92 0.12 0 _|059 1,199 66235 0,186 07199 0,155113 6328 0,126 OK.

62 [1108 THZ1 1635 95,68 0.7 016 | 0.14 1,431 66307 0,150 06930 0,104802 6381 0,150 oK.

63 [1109THZ1 1635 95.82 039 | 02 | 025 127 65984 0,107 06886 0,084168 65,90 0,133 OK.

64 [1080 THZ1 1635 96.14 0.57 | 023 | 0.04 65975 0137 06862 0,111934 66,13 0128 oK.

65 1166 THZ2 piz:z3z91s3] 78.29 0.69 | 0.13 | 037 49,147 0,508 06278 0,309320 5385 0172 OK.

66 1167 THZ3 piz:zszyies] 42.64 0.78 | 0.38 | 033 22,701 0,779 05324 0.494870 2933 0,163 OK.

67 1168 THZ4 p3z2zizenss] 62.01 1056 | 2.47 | 1.06 42,602 10,115 06870 0,695557 42,65 1523 oK.

68 [1169THZSH L6335 10,72 3444 034 | 0 36423 25,879 33977 0.717913 137 3774 OK.

69 [1186 THZ1 L1636 95.12 0 0.05 | 03 66,159 0,030 06955 0,030908 6542 0,102 oK.

70 [1188 TH Z1 1636 9543 05 | 004 | 031 65,786 0,105 06894 0,083421 6564 0132 OK

71 [1189THZ1 L1636 95.23 0.58 0 | 046 65,743 0,072 06904 0,050193 65,50 0,150 GLASS SCOPE
72 (1191 THZ1 1636 96.65 039 | 0.04 | 024 65,665 0,062 06794 0,053732 6648 0121 OK.

73 [1192THZ1 L1636 95.17 0.55 0 | 031 65975 0,204 06932 0,157343 6546 0,136 NOTPASS
74 (1194 THZ1 L1636 9527 0.26 0 | 046 66492 0,145 06979 0,118887 6553 0128 oK.

75 [1195THZ1 L1636 96.42 043 | 021 | 0.14 66,625 0,097 06910 0,080783 6632 0,126 OK.

76 |1207 THZ1 L1636 9563 046 0 036 66425 0,133 0,6946 0,101092 6577 0,140 OK

77 [1208 THZ1 L1636 94.75 0.46 | 0.05 | 035 66315 0,182 06999 0,139245 65,17 0,137 NOT PASS
78 [1210 THZ1 1636 9637 033 | 0.02 | 036 66303 0,154 0,6880 0,136829 6628 0118 NOT PASS
79 [1211THzZ1 | L636 96.21 0.83 011 | 0.24 1227 63915 0,100 06851 0,081531 66,17 0,128 oK.

20 [1212THZI | L4636 95.48 1.02 0 _]036 1,486 66515 0126 0.6966 0,084765 65,67 0,156 GLASS SCOPE
81 [1214THZ1 | L4636 96.25 0.88 0.04 | 046 1,343 66344 0,082 06893 0,061065 66,20 0,141 OK.

8 [1217THZ1 | L4636 95.4 0.83 0 037 1327 66,201 0,109 0,6949 0,082169 65,62 0,139 oK.

83 [1218THZ1 | L4636 96.08 0.82 0 031 1,251 66,240 0,046 0.6894 0,036763 66,08 0,131 oK.

84 [1274THZ1 | L4636 94.18 111 0.08 | 0.21 1314 64929 0117 0,6894 0,089055 6478 0,138 oK.

85 |1279THZ1 | 741636 | 90,18 1.24 037 | 034 2352 61477 1,055 0,6817 0,448522 62,03 0.246 oK

86 |1280THZ1 | 741636 | 93.95 1.06 0.17 | 0.23 1,517 64512 0262 0,6867 0,172653 64,62 0,159 OK.

87 [1201THZ1 | L4636 94.86 0.93 0.02 | 035 1,389 65943 0,148 0,6952 0,106542 6524 0,143 oK.

88 [1202THZIT| T21 95.59 0.91 0 1033 1,259 66415 0077 0,6948 0,061179 65,75 0,132 OK.

89 [1203THZIT| T2 94.94 0.96 0.08 | 0.36 1,515 65915 0,120 0.6943 0,079213 65,30 0,159 GLASS SCOPE
0 [1204THZIT| T2 94.79 0.98 0 |04 1,425 65,898 0,073 0,6952 0,051213 65,20 0,149 oK.

o1 [1295THZIT| T21 94.8 0.77 003 | 045 1,405 65,869 0,092 06948 0,065482 6520 0,147 OK.

02 [1316THZ1 | L637 95.92 0.75 0.12 | 032 1,304 66,139 0,159 0,6895 0,121890 65,97 0,137 NOTPASS
93 [1331THZI | L4637 95.71 0.98 0.09 | 0.39 1,435 66,133 0,137 0,6910 0,095442 65,83 0.150 GLASS SCOPE
o4 [1337THZ1 | L4637 95.26 0.76 007 | 021 1,360 66453 0,151 0,6976 0.111053 65,52 0,142 NOTPASS
05 [1339THZ1 | L4637 95.62 0,74 0.03 | 037 1,289 66473 0,109 0.6952 0,084549 65,77 0,133 oK.

96 [1370THZ1 | 741637 96 1.02 019 | 0.28 1,346 66355 0123 06912 0,091351 66,03 0,141 oK.

o7 [BIITHZIT| ™1 96.08 0.82 0 o031 1,251 66,281 0,099 0,6899 0,079119 66,08 0,131 oK.

98 |1378THZ1 | Z3L637 | 94,11 0,93 0.03 | 046 1,509 65,504 0,169 0,6960 0,111985 64.73 0,158 0K

99 |1383 THZ1 |mz2z3z4137 94.51 1.05 024 | 015 1,412 66,011 0,056 0.6983 0,039653 65,00 0,143 oK.

100 1384 THZ1 |mazazszeist] 93.86 1.04 0.18 | 0.09 1477 65472 0,055 0.6975 0,037238 64,56 0,155 oK.

Conversion factor of content Zr(E)0; and TiO; 0,6878 0,104701
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Chii thich: OK: Ca hai két qua chuyén déi va XRF déu thu dwoc két qua dat chdt heong Z1 hodc khong

dat chat luwong 71,

NOT PASS: Két qua chuyén doi cho chdt lwong Z1 (ZrO:> > 65%, TiO: < 0,15%), nhung két qua XRF
gbc cho két qua khéong dat chat lwong Z1 (TiO2> 0,15%). Diéu nay khéng tudn theo quy ludt;

GLASS SCOPE: Két qua chuyén doi khong dat chat heong Z1, nhing két qua XRF goc cho thdy san
pham dat chdt lwong Z1 (ZrO2 > 65%, TiO> < 0,15%). Do dé, cdan bé sung thém phiong phdp soi kinh

trong nhitng truong hop nay.

3. KET QUA VA THAO LUAN

3.1. So sanh gia tri ZrO:, TiO: cta hai
phuwong phap XRD va XRF va danh gia méi
tuong quan

Tinh ham luong ZrO», TiO> trong mdi sin
pham zircon tir két qua ham lugng khoang vat
XRD. Cach tinh nhu sau:

ZrO2 XRD = (%Zircon x 123) / 183

STiO: XRD = [(%llmenite x 79,88)
/(79,88+72)] + [(%Pseudorutil x 3 x 79,88)
/(3x79,88+160)] + [% Rutile+% Anatase+%
Brookite] (trong d6 123 1a khéi lugng phén tir
Zr0O>, 183 1a khéi luong phéan tir ZrSiO4 cua
khoéang vat zircon; 79,88 1a khdi luong phan tir
TiO2; 72 1a khéi luong phén to FeO; 160 la
khéi lwong phén tir ciia Fe203).

Cong thuc tinh > TiO2 XRD thu gon:) TiO:2
XRD = (0,5259 * % Ilmenite) + (%Rutile +
% Anatase + %Brookite)

Vi ham lugng TiO> trong Ilmenite chiém 52,59%
(theo tinh toan va dic diém Ilmenite Binh
Thuan), %Pseudorutile = 0 (99 mau /100 mau
nghién ctru déu cho gié tri %Pseudorutil=0

Sau do6 thong ké ham luong Zr(Hf)O», TiO: tir
két qua XRF cua timg miu zircon sand tuong
mg. Ly gia tri Zr(Hf)O> chia cho gia tri ham
lugng zircon ta dugc gia tri a, va léy gia tri

TiO2 XRF chia cho gia tri Total TiO2 XRD, ta
dugc hé sb chuyén doi B ciia timg san phdm
zircon sand.

Lay trung binh hé s chuyén déi cua 34 mau
zircon sand Z1 (tinh ca B1Z, loai di hé sb
chuyén ddi trong cac truong hop ciia mau Z2,
73, Z4, Z5H, B2Z) (tir trén xudng dudi trong
bang 1), tinh ra dwoc hé sé chuyén ddi ham
luong Zr(Hf)O2 va TiO2 nhu sau: a = 0,6878
va B = 0,104701. Py 1a hai hé s6 chuyén doi
giap chung ta thu dugc do dung cua viéc
chuyén d6i XRD sang XRF cao nhit, va két
qua dang tin cay.

3.2. Xdy dung quy trinh chuyén ddi gia tri
Zr0:, TiO: tir XRD sang XRF

Quy trinh chuyén ddi nhu sau:

Buwdc 1. Phan tich san pham zircon sand bang
may XRD.

Budc 2. Trich xuat két qua XRD va nhap vao
bang Excel nhu bén dudi. Dung cong cu Excel
trich xudt gia tri TiO> chuyén do6i va gia tri
ZrO: chuyén d6i. Thi du: Bang 2 dudi day.

Analysis by XRD .
Pseudorutile Content of Content of
No. | Sample code Lot Zire [lmemnite 3Ti0» Rutile | Anatase | Brookite | ¥ TiO: | Hf(Zr)O: Ti0» convert
PO TiopFe0 | LT | TiOr | TiO: | T | XRD | convert :
1 |[218KHZI 96,25 0.6 0 0,51 0,13 0,32 1,276 | 66,2007 0,134
2 |291THZI Lo30 | 9627 1,05 0 04 0 0,29 1,242 66,2145 0,130
trong do: ham lugng Zircon (XRD) = 94,5% sang

a/ Gia tri Y TiO2 XRD= [% Ilmenite x 0,5259]
+ [% Rutile+%Anatase+% Brookite].

b/ Ham lwong Zr(Hf)O> chuyén ddi = 0,6878 x
% Zircon XRD (trong d6 0,6878 1a hé sb
chuyén ddi quy uéc tir mau zircon sand Z1 tir
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%2102 = 65%);
¢/ Ham luong TiOz chuyén d6i = 0,104701 x
> TiO2 XRD %.
DPanh gia mdi tuong quan gitra gia tri TiOz
XRF va YTiO» XRD bang cich xdy dung
phuong trinh y=ax+b, thu dugc cac phuong



trinh tuyén tinh nhu sau: Véi phuong trinh
tuyén tinh cia TiO: XRF va YTiO: XRD:
y=0,7008x - 0,7323; y la gia tri TiO2 XRF, x 1a
gia tri YTiO2 XRD, R? = 0,9351 chung to
93,51% s6 miu c6 d6 twong quan tuyén tinh,
6,49% s6 mau khong tudn theo quy luat tuong
quan. Do dung trong trudong hop nay bing
3,51%. Nhu vy dé ting d6 dung dén muc an
toan, can thuc hién bd sung phuong phép soi
kinh trong truong hop hai gia tri TiO2 XRF va
Y'TiO2 XRD nam ngodai mdi quan hé tuyén
tinh.

Qua viéc danh gia mdi twong quan giita hai gia
tri TiO2 XRF va Y TiO2 XRD, ching t6i lya
chon a = 0,6878 va p = 0,104701 lam h¢ $6
chuyén d6i gi4 tri Zircon XRD va Y TiO2 XRD
sang gia tri Zr(Hf)O2 va TiO2 XRF, va xay
dung quy trinh chuyén d6i nhu sau (ly do
khong chon phuong trinh tuyén tinh vi cac két
qua thu dugc céd d9 sai 1éch 16n va nhiéu mau
khong tuan theo quy luat).

Buwéc 3. Danh gia két qua chuyén dbi

Truwong hep 1. Néu mau zircon sand c6 ham
lugng XRD: Zircon > 94,5% va > TiO> XRD <
1,433% (tirc ZrO2 > 65%, TiO» chuyén dbi <
0,15%) chimg to san pham zircon sand dat chat
luong Z1 vé6i két qua: Ham lugng Zr(Hf)O2 =
0,6878 x % Zircon XRD; Va Ham luong TiO2
=0,104701 x > TiO2 XRD %;

Truomg hep 2. Néu miu zircon sand c6 ham
lugng XRD: Zircon > 94,5% va Y TiO2 XRD >
1,433% (tirc ZrO2 > 65%, TiO» chuyén doi >
0,15%) can thuc hién thém phwong phép soi
kinh (phan tich trong sa). Néu soi kinh dat ham
lwong TiO: thi san phdm dat chat lwong Z1 v6i
két qua 1a Ham luong Zr(HNHO2 = 0,6878 x %
Zircon XRD; Ham luong TiO2 = gia tri TiO2
soi kinh.

Néu soi kinh khong dat ham luong TiO: thi san
pham khong dat chat luong Z1 véi két qua nhu
sau: Ham lugng Zr(Hf)O2 = 0,6878 x % Zircon
XRD; Ham lugng TiO2 = 0,104701 x Y'TiO2
XRD %. Tién hanh dém sb Iugng hat Rutil va
Leucoxen c6 trong 30 mau. Gié tri TiO> dugc
tinh nhu sau: TiO2 (%) = (S6 hat Rutil x 1 + Sb
hat Leucoxen x 0,5) * 100 / 10500.
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Truong hop 3. Néu miu zircon sand c6 ham
lwong XRD: Zircon < 94,5% (tirc ZrO2 < 65%)
thi san phiam khong dat chat lugng Z1.

3.3. Panh gia két qua sau qua trinh chuyén
dbi cac gia tri tir XRD sang XRF

Lap bang excel thong ké két qua danh gia 100
mAu san phim zircon sand sau khi tinh toan
chuyén dbi tir XRD sang XRF va so sanh vai
két qua XRF. Tir két qua 100 mau Zircon sand
sau khi danh gia qua bang excel nay, két luan
cu thé cho timg truong hop duge rat ra nhu
sau:

Trwong hop 1. Ung véi mau zircon sand cé
ham lwong XRD: Zircon > 94,5% va Y.TiO:
XRD < 1,433% (twong irng san pham dat chat
lwong Z1 tire ZrO2 > 65%, TiO: chuyén doi <
0,15%): C6 tit ca 42 mau trong truong hop
nay, trong d6 36 mau zircon sand dat ham
lwong Z1 (khi so sanh véi két qua XRF), 6 mau
khong tuan theo quy luat chuyén doi tirc khong
dat ham luong Z1. D6 dtng cta phuong phap
truong hop nay 1a 36/42 = 85,7%.

Tinh riéng cac san pham Z1 san xuét 1an 1: co
tat ca 39 mau Z1 (ké ca mau tron) trong dé co
33 mau dat ham luong Z1, 6 mau khong tuan
theo quy luat. PO dung cia phuong phap la
33/39 = 84,6%. Do léch gitra gia tri TiO2
chuyén d6i va TiO2 XRF trong truong hop nay
1a: 0,038% phu hop v6i muc sai sb cho phép
(mtic sai s6 cho phép trong nghién ciru chuyén
d6i XRD sang XRF cho gia tri TiO> la +
0,04%, cho gia tri ZrO> 1a +0,50%). Nhw vay
quy ludt chuyén doi cac gid tri thu dwoc tir
XRD sang XRF doi véi cac san pham ZI san
xudt lan 1 ¢é dp ding rdt cao (84,6%). Pdy
dwoc xem nhw pham vi ap dung cho phwong
phdp tinh todn chuyén déi nay.

Truwong hop 2: Ung véi mau zircon sand cé
ham luwong XRD: Zircon > 94,5%, > TiO2 XRD
> 1,433% (twong vmg véi san pham ZI chua
dat ham luong TiOx: ZrO: > 65%, TiO2 >
0,15%): C6 tit ca 13 miu trong truong hop
ndy va 13 miu ndy can thyc hién bd sung
phuong phép soi kinh dé dénh gia chat luong.
Trong d6 c6 5 mau tuan theo quy luat. Po dung
ctua phuong phap 1a 5/13=38,5%. D¢ léch gia
trj ZrO> va TiO2 chuyén d6i so véi két qua thu



duoc tir XRF trong truong hop nay lan luot 1a:
0,461% va 0,036% nam trong muc sai s6 cho
phép, nhung d6 dung khoéng cao (<40%) cho
nén nam ngoai pham vi 4p dung ciia phuong
phap chuyén d6i. Nhuwe vdy quy ludt chuyén doi
gid tri ZrO:, TiO: tir két qud XRD sang két qua
XRF doi véi cdc san pham zircon sand ¢é ham
lwong XRD: Zircon > 94,5%, Y.TiO2 XRD
>1,433% c6 do ding khong cao (38,5% ndam
ngoai pham vi ap dung cua phwong phap tinh
todn chuyén doi nay. Va can thuc hién bé sung
phiong phép soi kinh dé danh gid ham lwong
doi véi cde mau ngoai pham vi dp dung).
Truwong hop 3. Ung véi mau zircon sand cé
ham luong Zircon < 94,5% tir XRD (twong ung
cdc san pham cé ham heong ZrO> < 65%): C6
tt ca 44 mau trong truong hop nay, va cac
mau nay déu thudc san phém 72-75. B léch
giita gia tri ZrO> chuyén ddi so véi gia tri ZrO»
XRF 1a 4,4% nam ngoai mirc sai s6 cho phép.
Do léch giita gia tri TiO2 chuyén doi va TiO»
XRF 1a: 2,04% nam ngoai mirc sai s6 cho
phép. Nhuw vdy quy ludt chuyén déi gid tri
Zr0:, TiO: tir két qud XRD sang XRF doi voi
cdc san pham zircon sand ¢é ham lwong
Zircon < 94,5% (XRD) co do léch gia tri TiO:
va ZrO> nam ngodi mitc sai s6 cho phép.
Nhitng mdu zircon sand ¢é ham leong Zircon
< 94,5% vi thé, nam ngoai pham vi dp dung
cia phwong phdp chuyén doi XRD sang XRF.
4. KET LUAN

Phuong phap sir dung hé s6 chuyén di gié tri
Zr0s, TiO2 tir XRD sang XRF la phuong phap
sir dung thay thé khi may XRF gip su cd hu
hoéng.

V6i san pham zircon sand c6 ham lugng tir
XRD: Zircon > 94,5%, > TiO2 XRD > 1,433%,
do dtng cua phuong phap tinh toan la 38,5%.
Can thém phwong phép soi kinh dé danh gia
chat luong san pham ddi voi nhitng mau nay.
V6i san pham zircon sand c6 ham lugng XRD:
Zircon < 94,5%, mau nam ngodi pham vi ap
dung ctia phuong phép tinh toan chuyén dbi.
Véi san pham zircon sand c6 ham luong tir
XRD: Zircon > 94,5%, > TiO2 XRD < 1,433%,
d6 dung ctia phuong phap tinh toan chuyén doi
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la 85,7%. H¢ sb chuyén doi gia trj ZrO; va
TiO> tir két qua XRD sang két qua XRF la
a=0,6878 va f=0,104701.

Cong thtrc tinh: %Y TiO2 XRD = [% Ilmenite x
0,5259] + [% Rutile+%Anatase+% Brookite].
Ham lugng Zr(Hf)O: chuyén d6i = 0,6878 x %
Zircon XRD.

Ham lugng TiO> chuyén doi = 0,104701 x %
2> TiO2 XRD.
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