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Abstract Electron microprobe analysis (EMPA) and X-ray diffraction (XRD) were used to study the chemical
and structural differences of a series of natural tourmaline crystals including six species respectively from Xinjiang
(XJF, XJ and XJZ), Yunnan (YN), Guangxi (GX) and Brazil (BXL). The results indicated that the species XJ, YN
and GX are schorl, XJZ is dravite, XJF is elbaite, and BXL is tsilaisit. The FeO contents of the three species XJ,
YN and GX are in an order of XJ<YN<GX. The lattice parameters of schorl and dravite are significantly higher
than elbaite and tsilaisit. Formaldehyde purification properties of different species of tourmaline with the same
mesh number and elbaite (XJF) with different mesh number were also investigated. The ability of formaldehyde
purification is in a particular order of XJF>XJ>XJZ>BXL>YN>GX. The result may be caused by polyhedron
distortions of YOg octahedron. It can be concluded that the ability of formaldehyde purification will increase along
with the increased mesh number.
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Fig. 1 Structure of tourmaline perpendicular to c-axis!"
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Fig. 2 Pictures of tourmaline samples
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Table 1 Results of electron microprobe analysis and
combined water content of different tourma-
line samples (%)

3BT XJ YN GX XJzZ XJF BXL
Na,O 1.39 1.75 1.61 227 1.80 1.64
Sio, 36.57 3648 3594 3746 3881 3824
K,0 0.01 0.01 0.03 0.02 0.01 0.02
FeO 2.79 443 11.82 0.51 0.01 1.42
ALO; 3194 3214 3497 3332 4157 3927
MgO 9.85 8.42 189 10.23 0.00 0.00
CaO 222 1.52 0.10 0.61 0.06 2.12
TiO, 0.62 0.54 0.26 0.48 0.00 0.15
F 0.36 0.25 0.30 0.16 1.07 1.62
MnO 0.01 0.01 0.12 0.00 0.02 2.50
BaO 0.04 0.04 0.00 0.08 0.02 0.00
V203 0.00 0.01 0.01 0.01 0.02 0.03
Cr,03 0.11 0.24 0.04 0.00 0.04 0.03
585 85.91 85.84  87.09 8516 8344  87.03
H,0" 228 3.03 3.40 1.08 2.92 2.94

=2 AEAMEBSAMRENEHAXNP X, Y, ZE
BF S
Table 2 Atomic occupation of X, Y, Z sites of different
tourmaline samples

S3Hr XJ YN GX XJZz XJF BXL
Si 6.00  6.00 6.00 600 600 6.00
B 3.00 3.0 3.00  3.00 3.00 3.00
Na 0.44 056 052 070 054 0.50
Ca 039 027 002 010 001 036
K 0.00  0.00 0.01  0.00 000 0.00
XAUEEM 083 083 055 080 055 086
Mg 241 2.06 047 244 000 0.00
Al 0.18 023 088 029 156 126
Fe 038 061 1.65 007 000 0.19
Ti 0.08  0.07 0.03 006 000 0.02
Mn 0.00  0.00 0.02 000 000 033
Ba 0.00  0.00 0.00 00l 000 0.00
Cr 0.01  0.03 0.01  0.00 000 0.00
A% 0.00  0.00 0.00  0.00 0.00 0.00
CYBCEUR 306 299 306 287 156 181
_AI@fif) 600 600 600 600 600 600
F 0.19 0.3 0.16 008 053 080
OH 250  3.33 379 115 3.03  3.08

22 BSEAWAENE

FIH X Pert Pro MPD %I X HFE AT, XF 6
ol e A B i R AT AR S, T A TR R 3
MRo 6 Rl EL A A Y BT T IG5 AR A RY High-



EFRAE RN AL A AR T Al 1 e LB AT 5T

XJ

YN

GX

XlzZ

XJF

BXL

1
1]
\J\L:UJLALJ

MLJL,.MAUMMMMMM

= E

NI N Y O

| L |

40 80

20/(°)

B3 mSEHEXSRTHIE

Fig. 3 X-ray diffraction pattern of tourmaline samples
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Table 3 Unitcell parameters of investigated tourmaline samples

score BRI B LA BOARMERT S IE W) &, TR
SOTAR A o LA SURE A B 2 AT S A 20 1 10°~

FEh al(A)

N

VAA®)

80° Z [a] o AN R 28 L A A A F) 37 S0 068 57 2 T e

XJ 15.93923+0.00024
YN  15.93107+0.00026
GX  15.96440+0.00023
XJZ  15.91105£0.00021
XJF  15.82567+0.00020

BXL  15.86335+0.00021

7.18430+0.00015

7.17865+0.00018

7.1582440.00013

7.18265+0.00015

7.09359+0.00015

7.10834+0.00013

1580.6998+0.0467

1577.8417+0.0500

1579.9444+0.0449

1574.7558+0.0435

1538.5827+0.0423

1549.1334+0.0404

SRR A AN, BN A CA S ATE2E S . B,
55540 4 ANEES A EE, XIF AT BXL TE 20 f ly 11°~
11.5° A0 B A BH S (9 [ 1 10437 S i

B AL 4% 47 79 Highscore 3% 14 X 804 47 4k
T, $5 bRk 5 FH Unitcell 244130520 0 e 2 %%,
SiRME IR ATLEH, B FEES AR XIF
Mg T4 B S A0 BXL, HaEsi/h T8 T2
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Table 4  Ability of formaldehyde purification of different tourmaline samples with the same mesh number (mg/m”®)

Rt i 1 7N 4 7N 8 /M 12 /1N 24 /N
25 VR 1.22 1.27 1.25 1.53 1.34
XJF RS AR EE 0.89 1.07 0.88 0.73 0.61
HALREE (%) 7.4 44.1 58.4 74.5 77.6
o mAmkE 37 12513 1a 12
XJZ FESACYR 1.34 1.07 091 0.77 0.6
HFALRR (%) 22 14.4 32.6 46.5 53.1
O Ak 37 1251314 128
BXL FERLAR IR 1.35 1.06 0.99 0.75 0.69
HAECRE (%) 1.5 152 26.7 47.9 46.1
o maekE 37 12513 14 12
GX R e 2 133 1.12 1.03 0.91 0.77
HALREE (%) 2.9 10.4 23.7 36.8 39.8
o mAmkE 2 0 095 095 069
YN FESABYR 0.89 0.78 0.62 0.47 0.38
HFALRIR (%) 12.7 22.0 34.7 50.5 449
Ak 2 o0 095 095 06
XJ FERLAR IR 0.84 0.71 0.54 0.34 0.32
HAECRE (%) 17.6 29.0 432 64.2 53.6
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Table 5 Ability of formaldehyde purification of XJF sample with different mesh number (mg/m?)

GG IYE| IWANGEY 4 /Nt 8 /NS 12 /N 24 /B
= AR E 1.59 1.49 2.02 1.87 1.66
2000 H FE AR e 1.49 0.11 0.81 0.69 0.59
LR (%) 6.3 25.5 59.9 63.1 64.5
""""""""" S 1se 14 200 187 166
3000 A FEMARR EE 1.5 1.07 0.88 0.73 0.61
HALRUR (%) 5.7 282 56.4 61.0 53.1
""""""""" sy 120 120125 15 134
4000 H FE R A 0.89 1.07 0.88 0.73 0.61
LR (%) 74 44.1 58.4 74.5 77.6
""""""""" sSpmdE 140 181 18y 161 1a
5000 H FE AR e 0.74 0.69 0.47 0.38 0.28
HALEUR (%) 50.3 61.9 75.1 772 80.6
""""""""" sefwE 149 18t 18 167 144
6250 H FER AR 0.54 0.36 0.26 0.22 0.18
HALREE (%) 63.8 80.1 86.2 86.8 87.5
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