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Progress in the Study of Light Induced Alteration of Realgar

ZHANG Xi-huan
The Geological Museum of China, Beijing 100034

Abstract: In recent years mineral crystals have been collected by more and more people in China. Because of its
vibrant color, brilliant natural luster and incredible sculptural qualities, realgar crystal is popular for geological
museums and private mineral collectors. However, when exposed to sunlight, unprotected realgar develops a
surface coating of friable yellow material. Due to their photochemical sensitivity, arsenic chalcogenides are
important materials for use in optics. A lot of research work on light induced alteration of realgar was carried out
in foreign countries. Reaction products of realgar and light are pararealgar, arsenolite and yx-phase. Realgar is
indirectly transformed into pararealgar via the As,Ss molecule. Realgar is a kind of Chinese traditional medicine,
but the As,0; in realgar is toxic. The content of As,0O; in realgar is related to such factors as high temperature and
light. A lot of research work on composition of realgar as Chinese traditional medicine has been carried out, but
the study of light induced alteration of realgar should be strengthened in China.
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MEECATE A0 Y, A&z, ATER. K
2, PIRET, WR—FMEHT Y., BEENS
Y, WRMHZ, BERE RAEEEAIA
PR LRI A R VR . (B EdE (BITH
YRR G BRI )RR E 28 PP A
—, AT YR EERS As,S, WIMEEH D
B As;03, As,0, FRIFE . HEET As,0; BIRIES
ZEWERAOCHER L, BETENEARb S
BEFA W AEEE, 2013; TlE, 2013),

o TR S YO REE, B EYw
WR—FEERCFEME, HTRIE . SeFE e .
NEFICRENF, BB Y IR A G 41 8
(Naumov et al., 2007), EANFRE T HEECELRE
RO ST TAE . e S56 R MBS, TLLT ffaf
HNT PO RE—EWH ., FEFGT RESLN
B EHNIE, RGN, X
RN SR, 18RRI AEHEE
T EER L

1 HRWNT Y RELSE

HER IR As So(E AsS), LFH As
70.1%, S 29.9%. Bi4rbIEE, —M & REE D,
BB AR, SHEB: C, - P2/n, a=9.29A .
b=13.53A.¢=6.57 A, p=106°33", B 2 T L5 B (B
2),As 5 S Z R LUIEMAEAHER R, M As,S, AR
S5F, HE LS TFRER, AsS; 0 FF, 4 S K
THSIRIEFH T, WA As B THEFI R U FE K, EJ5
TEMEEEN T LY E; 1 S BEFERD As
FRFME, B As BRFHHA S BTFRA—1 As
JFETFHE(ERE, 1982).
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2.1 BESEHEEY

HEE 5 RN A ARG, E A mwaf
FUIN N HE B 5 06 SN 7 ) M B R AR IR & 1,
EWIFLFE AR S 1982 FE (RED
YE) (B4, 1982)#3, =SB HNEHET,
HER B E LT A H O R, NN
W, B X FHEmE ot £ e R WA D RMAER
EEREY, WA NN NRIERE ., MESTHNIE
YRR FRRE R,

Douglass 55(1992 4E)iE i, TERKAEH AT
RETE MR, B THREESSFHRSEREEA
NHER, KRR S5 0H =Y oA AT RE S A M
B, Roberts % (1980 )&t X HHERATS 1T
THEFRRENEERKPIH-MHYR, FHLE
4 AR, BRI Y. Douglass %£(1992)

Hi Bonazzi 55(1996) W1 A ME R 5 1 RN ™= ) 2
BIMER, MARMEE, RN =P8 LTSRS A
WG AXA7E T HEE MR T . Bonazzi (1995 E
T RIRER M RIREEH, SIRIEE AseSs, A
#, ZSEBE: P2i/c, a=9.909(2)A . b=9.655(1)A .
c=8.502(1)A, =92.29(1)°, V=806.8(2)A>,

SCHRICER T HE B S 0GR RN PR R R A
#£(Douglass et al., 1992), Bindi Z£(2003a)iA My ik i
XN As,O5 FIJEE 5As,S4+30, —4As, S+
2As,0;. fH Bonazzi ££(2006)7E X HTEATEHHUR
WA R, N As FEHERSCH RN AR
BRI T BEOLHRS B A R s IR S A, B R
K E], T Kyono Z(2005)F XPS 43 iF 52 [ b7 7=
Y AEE LA H G R, Naumov %(2007) iz
LLAMGIEIE L T/ BRI A A

i PO SR R, K I B (] A B A e
BB A RTE=Y W, SEER
a=9.758(5)A 5=9.522(5)A ¢=9.074(5)A,
$=100.84(5)°(Douglass et al., 1992; Bonazzi et al.,
1996). Trentelman %5(1996)INH - P NIFE , B
K B GIEIE -5 B-As,S, LA, -8
AHAE B-As,S, WA TIF RS ) YA (Bonazzi et al.,
1996). Bonazzi %(2006). Ballirano I Maras(2006)
FIBF T 25 SN - P A2 B-As,S, Tl As,Ss FE AR
BY, B - MM B-As,S, ARIRLE Y P As,S, 2
T8 As,Ss S FHENBUE TS IR &Y, B
A AsyS4(0.18<x<0.25)

Trentelman %5 (1996)FIF X SR AT HFFLE %
TEWFST T R SR SR RN, HERE AL B S
KRBEESP, SHRBREROOMREEMEEES
gEMmE—EEE Ry E, vElfE, EaH
AREPIATH B R R], HoHp 2 B s 40 (e 35 S A
—HERECR Y, F—mEEESHE. &=
SEMMEOGETE, o e,

Kyono (20055 INH VIR B AslSs &
FUBKRERERASREELETREN Y
1, Macchia 55(2013) 1A o 7E 1 5 1) B i 2 B 75 2
AR AR -, RS R)E SR
MERILFEH O RBLEERNEA,

HRRSCR MRS T & A
SEERINR, AETBEH N EI, NEPIAH
H5XRN YRR, AEEIT BIEE . MR
M, BB —EEHRRY . BESER N Y
53 (1) S B 2 X 0 B 00 o 0 Rl A o SR B B
Bro TELAMEBNSE S, AFMBFRE A 7 A B
7k, BRI RAE & B WIS, 0 XRD X
BYIMERB SR EE B, M E iR G Pt
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AS4S4+XWL13£% AS4Ss'§§ﬂ%E"JﬁZ‘E, ZYIFTER
B B R IR E] 30 wt%, ZJF IH % (Ballirano
and Maras, 2006), Z5H T4 REH, YEARE
TFohrps, S5HH AseSs 4 FRIHBIE I, T RAF
FH—FRINRMH AsgSo HMKAER, BEAERES
AsySs/As,S, LEETMAMMK, FIHENDE SR
HEE BT EKIE T As,Ss 4 TR, HHR
T As,Sy S FREB L S HIFE N As,Ss, HIEE T
) MR RR A R, S As,Ss BFEPLE As,S,
4 % (Bonazzi et al., 2003b, 2006), Naumov %£(2007)
FIFAFHRSBARERFREFIESET As,Ss KB
o G AsiSs 4 F I BT 5 1R R &
16 5 A i R e B ) B R A AR e AR R AR A A
Bo AssSs 3 FH S EFHMAMERRME a f c
TRk, HEE PR AsS, 2 Tlid As,Ss
STHTRHBEELLEER T HBBEER S
(Kyono et al., 2005),

G HATBr SRS R, M 3 o) B A A e AR
i # H (Bindi et al, 2003a; Kyono et al.,, 2005;

Naumov et al., 2007):
5AS,S, + 30, — 4As,S5 + 2As,04 (1)

AsySs — AsyS4+ S (2)
S+ AS4S4(realgar) - AS4S5 (3)
AS4S5 - AS4S4(pararealgar) +S (4)

BT S5XRRMGFEE AsiSs 7 FF1 As,0;
FH As-AsBREST As-S##, SLAEIR As-As#E, &
X As-S-As, H L AsiSs 4 F(Douglass et al., 1992),
ZJG S M As,Ss i+ FHI As-S-As Bk, A H
TEIRAY S IR T, AssSs 43 T N RIEE B AsyS. 73T
HHTGEERAK S JRF GHER A1 As S (HEFA)
SF, R AssSs T o AR AseSs o3 F X% 5%
JRERRF B B EEF AsyS, o T (RIHERAY) . AN LR ER
AR, BEESCRENTHET AsSs 4 FRl#ENTE
A5 )i Bl 1 ¥ (Kyono et al., 2005),

RSB WEEERT HEIEEE SR E: )t
BOR B BBV S 5 R B R sRAZ R B B YCBUR B
BY, TEOLBAM, WHEENREEHIRE AsSs

5, FEEANRIEEH T R RE L EB B,

AFEH BRI E, B ARMmE XN,
S E AR REY T (Naumov et al., 2007),

Bk T#E S M RN IBRFRBUSRK
P, BEXRBHBEEERTRS FALBREES T
8] 3 AR 2 I R HLER YT 1 TR IRAM AT o

3 EABRESERNHEHRIREN S
FIRE R B
2 A L B T R SRR B, 4

PEHELR(1986) MR B 3 IR TE FAM BB AREAT
JUR R R A JeAb 2 BN T 7E S A R B #TE SR,
EEAERE R R EE SRR MR TE. BN
SEMEENT Y. MRS RHETSEA
FE(RESEHEZE, 1998; BEM, 1991), ZHI5F(2008)
HT T YHEENER SPREER, #1477
HEEERERW T W PR BME. 5%
QOO THOL B IE S RN R R R 241k,
HSHEH B2 M As,Ss S FHRERREES . #
LA E T A RIS ek % i B i AR B SR
ZAFAEE LB R FR (S SHT R . [FIBHESE T8
JE B 5 & B R ) B A B AR AL, JRHEN T
WA N R R,

HigHEEPEGRANWEEEH, BERENF
B2 R INGR T xR M2 R . ERENEE S
ZHEA 2000 £EFHF, 1963 £ F 2010 FEH &K +
EZH ) A WE, BEFER TR EREs.
MR . BORAER, HEERERBNATGI
A, BHbE, EERT(ABILE, 2008), XF
BEEFATHLERE, KE. BAR. PEEE
ZEHFMBXEENFHITTEHREES,
2014), TIEERR R, HEEEALMBMEIRIT
FHEAEABETY, HEAUE. HRHERTRS
PLAK G0 F7 B4R FR (AL B AL %8, 2008; B e JI| 4%,
2009). X Tk B TE 1A N & 4 25 RUHE A ) o BR A
REZVEN T EEM(AS,0:), BRI
i (AseSy), HIEHEAAMBAKRE ™, BRIHA
SEEBE, T As,0; 2RIFYREEERSE, 2002;
FH B, 2004; 5K, 2004; MBE)114E, 2009; 2=
5, 2013), HBRAZGEE, BHEEYRE,
2010 ER (P EZ M ) MEET EFL As,S, iT)
AARHET 90.0%, FEXT As 05 BB FHAT T BRI

B B P9 A B 25 5 5 T X A 9 T AR
SRR, R RAZ MRS As,S, MA M
(As;O) FEME EA =i . JH 7k F (W&,
2012; ZE{L4E, 2013; WBEHSE, 2014), AR HH
TR AT AseSs MEMRT As,0; S EEEZE
SEK, Ml I B EK As,0; B8, MM
HESETELE VR EN =8k, BREEMN
HEEMER, STUAHHERS(BERY,
2008) ., BRI X HE B 9 180 o e 8 o S {5
[ B 2 s B o B TR o R IR AR . AR E
THERE LR, (AERA TR E Y R
BAEmMBPIEE S, 2005, RFEFE, 2007; %
B, 2010; kERE, 2011; DxksE, 2013),

MAZERHFER LR T BRI



=3

BV BRSO N MR ERE 227

EAHTER, RUMERTESEAEERZRNE
Rt E, PEANEREEE, BMEREE. B
E B LAY THER AN A 212, |
AT A SR B R KR 7 B T IO IR YT R E L
BT HEERERTR, MR RERR T
WA RIS . BT E M 5 6 RN 5 i E 2
S, UREREZCREMESBNEREE,
o B HE LS Y HORE B SRAL, h S5 SR BT o M
HWAMTENFEL ., EEREYERITFEIT TR
GrELRL, PP ARG IR SCRIELRY, HREE IS
M ERRMFRRE, JFF S5 Y i E

W .

4 G

HESEH I RNARE, B¥IANERS
JEH R B, BRI RSE T BROAEE
W, FRBRBLT Al . m4ef e, Bt
R—HEHAEHE D, BERERR NSRBI
FH, BESTFEALGETHE AsiSs 4 TH As,0; 43
F, ZJE S M AsSsor F B, ZERL A HIERK S
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