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Abstract: As a complex boron-containing silicate mineral, tourmaline has properties of natural spontaneous polarization, piezoe-
lectricity, pyroelectricity, negative ion release and infrared radiation, and has broad application prospects in the fields of
environmental protection, energy saving, human health and so on. Among these excellent properties of tourmaline powders, the
spontaneous polarization performance is the core. In order to standardize the enterprises production of tourmaline powders and lead
their high value-added utilization, this work determined the test principle of spontaneous polarization performance. Also, the in-
tensity calculation, device design and testing procedure for spontaneous polarization of tourmaline powders were studied, the key
technical specifications were determined through extensive experimental data to ensure that meet the production and application
reality. Finally, the national standard of Test Method for Spontaneous Polarization of Tourmaline based on the pyroelectric-charge
integration test principle is proposed.
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Fig.1 Principle of charge integration test
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Fig.2 Structure of spontaneous polarization performance tester of tourmaline powder
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Tab.1 Spontaneous polarization intensity of tourmaline samples from ten mines
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Tab.2 Powder particle size D, and spontaneous polarization intensity for different samples of mine 4
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Tab.3 Spontaneous polarization intensity test of TS, Cecm”
Y1 Y2 Y3 Y4 ¥s Y6 Y7 ¥ Yo Y10 ;
2.278 2.293 2.241 2.263 2.289 2.311 2.257 2.228 2.269 2.290 2.272

M =10 i, v=9 Wi IHEEREZIE N

10
Z (yi_ y>2
i=1

10-1

At AT R A S, 2 YR 45 TR 22 25 B 48 SHE DL 95% By B S LR ANECE H ) J0 BN T55
T 8.199 x 107° C/m?,

3 i

1) 38 14347 FE N AN A AR A & AR P R B9 T B 5P R 45 A R B SE IR AR ST, B
LA AR 1 R AR A T BB I3 T 1k SR FH AR F — L far AR 3 B

2) AR E SRR AR T E N m B BHIFBE I S T ek S EIT R, ;e A THRAA
ARk A 7= AR, EIR | PN AN SRR LR 7= 5 & R fa 3 AR 8 S ALY ATl A 7 R0 R F 1) i
W] 3 3 R IR RS , B PR U0 A A R S B i ) o, A5 BUHE & @ 0 17 b AT S A BH T AU
NG

3) S A B A ARYEREINE T A 5 R N ASTRUE T RN, E F AR GB/T 41760—2022,

r=J2 x 2.26 x =8.199 x 10°° , (4)

5% Lk ( References) :

(1], WA AR RV FANUR [ M] /025, . B4R R, o, R M4 A, Jbat. Blee
JoAt, 2022, 175-180.



22 O B AR AR %529 &

LIANG J S. The field effect and application mechanism of tourmaline[ M ]//HE H P, ZHOU C H. Outlook for Industrial
Minerals: Frontiers, Demands and Healthcare. Beijing: Science Press, 2022, 175-180.

(219080, SREr, Beai, 45, AP D RE AR Uk i F 50 3 Ji R A LR SR SB[ ) ] APRES I, 2021, 35(13):
13075-13084.

SUN J F, ZHANG H, LIANG ] S, et al. Research & development of the field of ecological environment functional material
and its discipline prospect[ J]. Materials Reports, 2021, 35(13) : 13075-13084.

[31HG, 5408, XIBUIR, & WA NIBFFEHEREL ], P ERAEOR, 2022, 28(6) : 124-132.

LIU K P, HUJ N, LIU H J, et al. Research progress on tourmaline application[ J |. China Powder Science and Technology,
2022, 28(6): 124-132.

[4]ZHANG H, ZHAO T Y, XU Y N, et al. Enhancement of biocompatibility and patency for small-diameter vascular graft
derivedfrom polyurethane composite fibers with added tourmaline nanoparticles by electrospinning technology[ J]. Journal of
Materials Science, 2022, 57. 20702-20715.

[5]ZHOU G J, LIU H, CHEN K, et al. The origin of pyroelectricity in tourmaline at varying temperature[ J |. Journal of Alloys
and Compounds, 2018, 744 . 328-336.

[6]LIY, XING X Y, PEI J Z, et al. Automobile exhaust gas purification material based on physical adsorption of tourmaline
powder and visible light catalytic decomposition of g—C;N,/BiVO, [J]. Ceramics International, 2020, 46(8). 12637 -
12647.

[7]HAO M, LI H, CUI L, et al. Higher photocatalytic removal of organic pollutants using pangolin-like composites made of 3-4 a-
tomic layers of MoS, nanosheets deposited on tourmaline[ J]. Environmental Chemistry Letters, 2021, 19(5) ; 3573-3582.
[8] WANG C H, CHEN Q, GUO T T, et al. Environmental effects and enhancement mechanism of graphene/tourmaline

composites[ J]. Journal of Cleaner Production, 2020, 262 121313.

[9]WANG Q, SHA H, CAO S X, et al. Tourmaline enhanced methane yield via regulating microbial metabolic balance during
anaerobic co-digestion of corn stover and cow manure[ J]. Bioresource Technology, 2022, 359. 127470.

[10]ZHOU J L, ZHAT M, WANG R X, et al. High metal-loaded Cu,0 @ TM hybrids for melt-spun antibacterial fibers
engineered towards medical protective fabrics[ J]. Composites Part A-Applied Science and Manufacturing, 2022, 161;
107080.

[11]CHEN F, GUO J S, MENG D Z, et al. Strong pyro-electro-chemical coupling of elbaite/H,0, system for pyrocatalysis dye
wastewater[ J |. Catalysts, 2021, 11(11); 1370.

[12]ZHOU Y, ZHU D B, ZHANG X X, et al. Effect of spontaneous polarization of tourmaline on the grain growth behavior of
3YSZ powder[ J]. Journal of the American Ceramic Society, 2022, 105(6) ; 4542-4553.

[13]MENG J P, LIANG J S, DING Y, et al. Property evaluation on the spontaneous polarity for nanopowders[ J|. Journal of
Nanoscience and Nanotechnology, 2011, 11(11) : 9928-9932.

[14] T3, Bea/d, W C, 55, A oRi iy AR [ )], N TaniA2 4z, 2004, 33(3) : 428-431.

DING Y, LIANG J S, FENG Y W, et al. Spontaneous migration of the mineral tourmaline particles| J]. Journal of Synthetic
Crystals, 2004, 33(3) . 428-431.

(15 ] ek ER A 2. 67 AP R AR A R 2016—2017[ M. bt s RHAEOR R, 2018 165-169.

The Chinese Ceramic Society. Report on advances in mineral materials: 2016—2017[ M]. Beijing: Science and Technology
of China Press, 2018, 165-169.

[16]HU Y, ZHANG Y C, CHEN G M. Flexible films of tourmaline thermoelectric composite via acid treatment and embedding
single-walled carbon nanotubes[ J]. Composites Communications, 2022, 34. 101240.

[17]CHEN K, GAI X H, ZHOU G J, et al. Study on a new type of pyroelectric materials with structure of tourmaline[ J].
Ceramics International, 2019, 45(8) : 10684—10690.

(18145t L. M M B G R BE O L EALPEREDFSE [ D] dbat: PR (JEat) |, 2021.

YANG J S. Study on pyroelectric photocatalytic performance of tourmaline and its composite photocatalyst[ D ]. Beijing: Chi-
na University of Geosciences ( Beijing) , 2021.

[19] Ry, RS, kM, % HERIERESAN CaCO, 45 Ml B SRS [ ], 5924, 2022, 42(1) .
113-120.

CHEN Y H, DONG F Q, ZHANG W, et al. Effect of spontaneous polarization tourmaline on crystallization process and
crystal morphology of CaCO,[J]. Acta Mineralogica Sinica, 2022, 42(1); 113-120.

[20]LIANG Y F, TANG X J, ZHU Q, et al. A review: application of tourmaline in environmental fields[ J]. Chemosphere,
2021, 281 130780.

(REHRE: RME)



