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Table 1 The comparison of track density of

zircon in various etch condition

topg/ b 112504+ HF HNO:+ HF HCl+ HF HNO:;+ HF
eteh time 150C 1507C 150°C 190 C

3.5 2.10(823,6) 4.01(3145,8)
6 2.65(789,6)
12 2.89(393,3) 2.04(525.4) 2.04(149,5)
18 2.97(498,6) 2.99(687.4) 2.56(409,4)

24 2.83(324.5) 3.21(645.4) 2.87(428.4)

30 3.36(713,4) 3.37(724.4)
36 3.42(723,4) 3.40(718.4)
42 3.41(712.4) 3.41(747.4)

48 3.46(722.4)

@ P= REEHHE, 4/ em®, N= FR0E%0, n= PRS0,

SR 14.4 g KOH+ 10 g NaOH, 220 C(a
PhZIAR), BhZ) FC- 3 B4 bR FE 24~ 66 h,
HA M2 % % 5K HNOs+ HF(7 mL+ 7mL) J&
£, 190 C(b MhiZIfA R) hZ 1.2~ 3.5h — 5.
S b ) % 5 A AE — RS, AR A O T
BATFSE 1) 8 89, o 2R AR b, AR TRk D B )
Wr, SR AT ARG . 3K 2 ATLUE IR
alJii b BN b G a IR, #BGE %L F] 7 FF 1)
MR .
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Table 2 The track density of FC-3 zircon in

various etch condition

TR A E P tgalh @ (eem™ ) BRI

No.  etch condition  etch time  track density total tracks

A(9) a 24 2.01 749
a 27 2.62 822

a 31 3.69 1192

at+ b 31+ 2 4. 87 2245

B(8) b 3.5 4,01 3145
bt a' 3.5+ 44 4.80 3539

c(10) a 32 4,02 981
a 41 3.96 1770

a 50 3.94 1827

a 58 3.95 1743

a 66 4,04 1871

a+ b’ 66+ 1.2 4.69 1852

O 445 P B o S 1 s A R 3
@a 1 R b P 2 R

PR AT AL & ZeF B b 2 Sl ik %
FRRTRE L=, S A7 AE AN S 000 (R RSERA BT-HE FAT
PR A T 0 00 s 02 ¢ PR 2, 0 0 T AR
i FL5 T-INHE, 56 a 5 AF)5 b 205 1 20 J0 3
WG ( WK 3) .

B3 PR 4 A B LT BY i O A ©

Table 3 Changes of measurable area, total tracks and

track density for sample C by combining alkali with acid system

g N S Pr(x10° Z+em™?)
No. a at+ b a at+ b a at+ b
2 35 75 8.5 11.8 4.12 6.36
3 67 182 23.3 40.9 2.88 4.45
6 167 309 41.5 65.2 4,02 4.74
7 238 423 52.7 70.4 4.52 6.01
8 80 226 23.0 52.2 3.48 4.33
11 112 285 31.0 63.6 3.61 4.48
12 160 335 48. 8 68.9 3.28 4. 86
19 101 135 32.6 35.6 3.10 3.79
21 188 275 43.0 52.3 4.37 5.26

it 1192 2245 322.9 460.9 3.69° 4.87
ON= HRBREEH, A98 b f 442 B Olympus 5 ROBE I
BE100%, HEE 15 % i1 a b [ 32 25 S i 42 5 55 v 00 il i
BLECE R b L 1 R B 1% 107 em? = BN B
PR
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Progress of Etching Techniques for
Fission Track Dating of Zircon

ZHAI Pengi', ZHA O Yun-long’
(1. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100080, China;
2. Beijing Research Institute of Uranium Geology, Beijing 100029, China)

Abstract: This paper reviews the progress of etching techniques of fission tracks in zircon dating. The applica

tions and limitations for various etching techniques are discussed. FC-3 zircon is used for comparison of etching

effectiveness by different mixed acid systems. The results show that the etching system of HNO3;+ HF at

190 C is the preferable one. An improved “tw o step” procedure of combining alkali ( first step) with acid (sec

ond step) system for fission tracks in zircon provides the advantages of good clarity and optical character, bet-

ter precision and high efficiency. A PTFE-pot ( polytetrafluoroethylene) which is fitted into a stainless steel

jacket was used as the etching container. It is not only acid and alkali resistant but also much cheaper and

durable than commonly used platinum ware.

Key words: zircon; etching technique; fission tracks; two-step etching method
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