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# = HXRD.SEM.ICP.TGC ¥4 T B £ JBEAMWM TR &R R RN WRERFHT
THMEGHE. ZRER, BABREERIE T EANEEYM Fe, 0,, I Fe, 0, EAHK, AFETK Cd M Pb
FEV B, BRER(A 24.5 nm REF) 35.7 om) , REEGIM . SRUAEMBRLBRF - KREML,
EREA INAGE B R, 7 367.9 ~422.1 THI568.8 ~594.1 CZEIHT 2 MREEH

XA PH A X BB ENS, Biss, MEBTER
FE S . 0641 ; R282 SCERATFIRG A #5452 .1000-0518 (2005 ) 11-1230-04

DA RER BT Z AE AR B & BB RIS MR B, B XRD.TG-DSC.SEM %43
SARFREZFATHERMHSLEHN AN EAT UL  GBET(WREEZ)  REX
A EA REA%, HELD AT WRBERBKD Magnetite, 3 & AL =8k (Fe, 0,) , FLBRR,
KB V0 VBE. HORBAL SRS, EBE (R WK EEMrHIALE) AL PSR SRR
¥R, BT L2 B R BRA (R AERERRBRERELE) BREHE  AMEAS
J5&, 5 THBEAEN, ERTHRTIES. B2 AW SE. GRE. FE W GBI SFIE. £30%A
XRD SEM.ICP.TG-DSC %47 F-Bx 4 JEREA AT T AT R LR, M0 Wy M iE M R 4 TR 3
#.
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1.1 & #

& BREARRBRETERPEGAE, 3R RN RBERN ;K ZREEAK B AR
YW Zn.Cd.Pb.Co Ni Mn.Cr.Cu.Mo JREWEFH K 1.0 x10 *g/mL; Fe Fr#EAR, FREE RN 1.0 x
10 g/mL, ¥ BTTRARER (1 x 10~ g/mL) (GBW (E)200401 ) AL i i o
1.2 {UBRFRIE

A IBREA R ETESGET JISM-5610LY B F B MEMEIFEE ., LR mBEBER 20 kV,

R B A% D/max-rC BRI X SRAT SO0 E 4 BREBEA MPHEMBRR T, BE4 KV.E
W50 mA,Cul HEAEE HREFTE DS=SS=1°,RS =0.15 mm, F# B F 3°/min; FHTEHE 5° ~
85°  BREBRE S . F X SHRAT IR 5 B i8I SR ( Scherrer) AR E A4 MEBEA OSB!,

R A% E leeman /A 7] PS- [ BB BHEE S E FRAREAMGE I E L JBUEA P EERNHET
EER, ¥ JBELA 2 BIFRE 3 TR, T 25 mL B4R, A 5 mL HCL, ik, ke A RIS R
&, BT . BHSEHEMA 1 mL @R, gk, HBRIEEHREATER, BT, 08, 318, k. BHR
A 100 mL 25346, b1 5 mL HCl J5 & & FifE ICP-AES #5E .,

A% E PE A F TCGA-7,Ar 54, FHEEH 20. 0 °C/min, FHATEE 40 ~650 C , 435 W% 4 A&
BEABMREER TG %,
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2.1 X BHEANESR

MFEE EF, EARASASARMBHR , KN —, BRI, RERHEL, 2176, 15
REFOEE RS, TBEAETIERE6, KN RER 6, BIEEEE, AN, BNRGHS. Bl
AR 1 F(a) FI(b) IR FERE BEA . RER, BEARENEH, HATHAERFTE
PR S M AL R TR RS E S TR,

Bl BEARERBELERISH SEM B A
Fig.1 SEM images of (a)crude and () calcined Ci Shi

2.2 &£ BEANYE.GAEERIERER

FAREVE AR 00T LR AR 8 St A BB B X SRS B AT 1 RANBR K2 1R, S
BB RIS EUE S IR EARE R B, AE 1 AT IR, £ JRBEA AL BT 5477 Fe, O,
M a-Si0,—F ) 3 IR, EREFIE H L SARHE Fe, 0, — 3 3 ARIREK, MRBA MR LI, A2 M3
SRARA JRBEA B X ST A, h X SRS, £ B S A NYHEA MR EA
BT & Fe, 0, a-Si0 40, i & H Fe,0, (LK 2) . XA BB THZFME B A, REHALHEZI
AR  RIF T IRA#AO T Fe; O, M ERS, M THHBBRMMFEAEL LR TREHN
Fe,0,( WM 3) KK BR TARA . PERANDBMANE, BB, BE= WHE. H—F
T IRV S 25 BRIE , 5 TR, 31 FT 7= A W F I A BARR Bk , B2 LI RO T R #8253

F1 £ BUATHSYHEN X HERTHZEE
Table 1 XRD three strongest lines of unprepared and calcined Ci Shi

phases
a-Si0, Fe, 05 Fe; 0,4
dgyq /nm 0.3343,0.426 0, 0.181 7 0.269 0, 0.169 0, 0.251 0 0.2532, 0.148 4, 0.296 7
dryge/nmM 0.3343,0.4259,0.181 7 0.269 8, 0.169 4, 0.252 8 0.2528,0.148 5, 0.296 7
A gcined”/ M 0.3348,0.4255,0.181 6 ND, ND, ND 0.2531,0.1484,0.296 8

B XRD 542 S35 M Scherrer 72, 1T A4 JRREA KB RBBR T 41514 24.5 nm 35.7 nm, 8
RGO ERREL G R K, ISR MB K SRR D, EANEE p=5.18 g/em’ , FWHE H A
1BREA 1 L EEFARH 4. 73 x 10° em®/g F1 3. 24 x10° em®/g,

2.3 HMABRRIEHMETENLE

M ICP AT R W (K 2) , & BREAH & ENEERLFHFHIITTE Zn,CoNi Mn ,Cr,Cu Mo,
AR RARRE G A 6K Cd 71 Pb & BB, S n—3" , XaeR i FAET
RIERIRBHI R P E RER RIS Y LR SEH R BRRIERA X B8k, WSy BETEE
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Fig.2 XRD pattern of unprepared Ci Shi

Fig.3 XRD pattemn of calcined Ci Shi

£2 L BERAFHRETR

Table 2 The contents of the nine trace elements of crude and calcined Ci Shi

Trace element

1Zn Cd Pb Co Ni Mn Cr Cu Mo
Content/( pg - g~ ) ( Crude) 194 21.4 775 173 122 388 162 800 186
Content/ (g * g~*) (Caleined) 101 16.7 296 81.5  90.2 783 92.0 538 138
YL R BFFT RIS, e AR 1R 9 i 41 3 0 if 41 40
HRETE R, BB # MR > 3, AT E IR # 2L oF Crude Ci Shi

B, BUSGARRERT , 3R 1k x4k R , T 4R BRI 2R
R R CFIA T , Fe Cu. Co B A M P RIEF . REAIR
Y5, BETLE Cd.Pb A REMM RN, WK T
HFEILE Cu.Co &R, BARA WHHR. FMIE
R FBEA . Zn RAGKEENBEBETE, AZT
R BT, R M AR HBIER, EEES
5@MMEARN S BMAR RS, B R
FELE, B Zn BEANE R \BORR R EE F A Ao &K
5 BRI B R B, RS R
SHERAIG MRS, XEA B TENEAS(H
B ERAM) FHr BHRE A LS, 18
&7, 03, ERR,, SOT 1 I A DIBAEAF " o
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Fig.4 TG curves of crude and caleined Ci Shi
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422.1 CHI568.8 ~594. 1 CZEHI 2 MREAK, WEMAEMAI B R—KKE, XRIER
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Analysis & Comparison of Crude and Calcined Ci Shi

LI Gang®* , JIN Tong-Shun®, YOU Juan’, WANG Lu*, WU Qi-Nan®

(“Testing & Analysis Center ;* Department of Chemistry ,Nanjing Normal University ,Nanjing 210097 ;
g Y. P

¢College of Pharmacy ,Nanjing University of Traditional Chinese Medicine , Nanjing)

Abstract The phases, element contents, surface shapes, crystal sizes, specific surface and thermal behavior

of the mineral Chinese traditional medicine, crude and calcined Ci Shi samples were determined by means of
XRD, SEM, ICP and TG, respectively. The results indicate that after calcination, the main Fe;0, phase Ci
Shi was kept, but the Fe, 0, phase disappeared, the contents of harmful chemical elements Cd and Pb were

obviously reduced, the crystal size became bigger (from 24.5 nm increased to 35.7 nm) and the surface

became more loose. TG curves of crude and calcined Ci Shi samples are different upon heating. The former
shows two mass-loss steps(at 367.9 ~422.1 °C and 568. 8 ~594.1 C), and the latter shows only one. These
results might serve as a basis of quality evaluation of Ci Shi.

Keywords Chinese traditional medicine, Ci Shi, X-ray powder diffraction, scan electron microscopy, trace

element



