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Research on processing mechanism of water grinding on Realgar
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Abstract: Objective To compare the phase structure, element composition, soluble arsenic content, total arsenic content and anti-
inflammatory activity between water grinding Xionghuang (Realgar) and grinding Realgar to clarify the mechanism of water grinding
processing. Method The same particle size of water grinding products and grinding products of Realgar were prepared. X-ray
diffraction method was used to determine phase species composition and the associated ore content; Scanning electron microscope-
energy spectrometer was used to observe the morphological characteristics of the water grinding products and grinding products and
detect their element types and element weight percentages. The total arsenic and soluble arsenic contents of two kinds of Realgar were
determined by flame photometric atomic absorption spectrophotometry and hydride generation-atomic absorption photometry. The
anti-inflammatory effects of different dose groups of water grinding Realgar and grinding Realgar were observed in the experimental
model of xylene-induced ear swelling in Kunming mice. Results The phase species composition of water grinding Realgar and
grinding Realgar are AsS or / and AsaS4; compared with the grinding Realgar, water grinding Realgar had lower associated ore, lower
arsenic bound to oxygen, and higher total and soluble arsenic. The anti-inflammatory experiment showed that the ear swelling in the
positive drug dexamethasone acetate group, the water grinding Realgar high dose group and the grinding Realgar high dose group
were significantly lower compared with the blank control group, and the ear swelling in the water grinding Realgar high dose group

was significantly different compared with the grinding Realgar high dose group. Conclusion Compared with the grinding Realgar,
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water grinding Realgar had not change the phase species. The water grinding products have effects of eliminating impurity, reducing

toxicity and increasing treatment efficiency, which clarifies the mechanism of water grinding method and enriches the scientific

connotation of water grinding method of Realgar.

Key words: Realgar; water grinding products; grinding products; X-ray diffraction; scanning electron microscope-energy

spectrometer; atomic absorption spectrometry; processing mechanism
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*1 HERAMER

Table 1 Information on Realgar samples

o, BEEE, ARy FRECHERAER 10 g, INZEE
F7K 5mL, W 5min ZRPR, N2 B 7K 400 mL,
BibE 1min, §E 2min, GRS, FREkSEHF
B, B FIREEME 10 IR, GIFREWR, #ETR,
e BIEWL g, T 40 CHEETEE®R, PG
BPAS A 7K K b . QEERT0F . U IR 5 2

MG WORNE ) RS TR WORNT okt B ReRch, BRES A SK GIRMERRIAR KN R
XH-1 =M  2015-05 | XH-5 5 2014-06 ER—KT, BIEESTH . H A SR T5F
XH-2 b 2015-06 | XH-6 HJH  2015-05 AN RIAT A XH-1-1~XH-7-1 M XH-1-2~XH-7-2.
XH3CHAl 201506 | XHT SN 201504 ppifR R, K CGREROR T AR R A
XH-4  iif 2015-08 T3k, LR FIE 1.
*2 HERSHIRMERRPANEZ (Ds)
Table 2 Texture description and median diameter (Dso) of each Realgar sample
RS Rk FiHh Dso/um T Fis FiHh Dso/um
XH-1-1 KR AR, TR 10.91 XH-4-2 T MAR, TR 8.20
XH-1-2 Tt AR, TR 9.41 XH-5-1 KK AR, TR 10.96
XH-2-1 KR AR, TR 11.79 XH-5-2 T MAR, TR 8.71
XH-2-2 Tt WA, TR 8.68 XH-6-1 KK AR, TR 9.75
XH-3-1 KR AR, TR 10.56 XH-6-2 T MAR, TR 9.32
XH-3-2 T AR, TR 8.36 XH-7-1 KK MAR, TR 9.54
XH-4-1 KK AR, TR 10.29 XH-7-2 Tt MAR, TR 8.41
. E , 1 XH-1-2
o e +

XH-1-1
E1 R
Fig. 1 Samples of Realgar
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Fig. 2 XRD profiles of XH-1-1, XH-1-2 samples and
standard PDF card (AssS4)
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Fig. 3 XRD profiles of XH-2-1, XH-2-2 samples and
standard PDF cards (AsS, As4S4)
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Fig. 4 XRD profiles of XH-3-1, XH-3-2 samples and
standard PDF cards (AsS, As2S3, SiO2)
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Fig. 5 XRD profiles of XH-4-1, XH-4-2 samples and
standard PDF cards (AsS, SiOz)
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Fig. 6 XRD profiles of XH-5-1, XH-5-2 samples and
standard PDF cards (AsS, AssS4)
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Fig. 7 XRD profiles of XH-6-1, XH-6-2 samples and
standard PDF cards (AsS, As2S3)
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Fig. 8 XRD profiles of XH-7-1, XH-7-2 samples and

standard PDF card (AsS)
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P2 KM S FRAR T MESR SR ), EEK

BIHM.
23 NIEAERFIRWE S FAEEMEHERKTE
mETHmAHESE

2310 SEERSRAE BRSO BIARKT, AR 193.7
nm, THLA SmA, BREETERE 0.5 mm, MRSk
N8 mm, KIGRA BB, BERARE 1
L/min, B 5FIE: VUL, MERE 4 s, M5
U 3 s

232 FEAEIE BRSO R 10 mg, KT,
BRIV IR REN , INAHIR-HR (4 ¢ 1) 8 mL,

*3 HEHRIEESN =3)

Table3 Semi-quantitative analysis of Realgar samples (n = 3)

MRS aEman s BR ORESE%
XH-1-1 PUBRALDORE  AseSs  Hif} 100
XH-1-2 VUBRALDORE  AseSs g} 100
XH-2-1 i A it AsS PR} 53
VUBRAL DUTH  AsaS4 £ 47
XH-2-2 i A it AsS PR} 44
PUBRALDORE  AseSs  Hif} 37
i PR A CaSOs4  Jidh 19
XH-3-1 i A it AsS R} 97
A Si0, 7 i 3
XH-3-2 i A it AsS R} 74
ST AsSs A 23
A Si0, 7 i 3
XH-4-1 i A it AsS R} 98
A Si0, 7 i 2
XH-4-2 i A it AsS R} 90
AR Si02 77 fh 10
XH-5-1 TR ER T AsS L 62
PUBRALDOR  AseSs gl 38
XH-5-2 TR ER T AsS L 57
VUBRALDOR  AsaSs gl 43
XH-6-1 TR ERTH AsS L 89
Zhitb T AsSs HR 11
XH-6-2 TR ER T AsS L 84
Zhifb i AsaSs ;R 16
XH-7-1 TR ERTH AsS L 100
XH-7-2 TR ERTH AsS L 100

XH-6-1

&9 % XH-6 IRV )R FEE, (X10 000)
Fig.9 Secondary electronic image of XH-6 Realgar (x 10 000)

RA), dlfNee, FERINE, EMBOHPNA, 1%
WETUE T R PP AT IR . TR C )R, BB E
100 mL &JHH, IFMBERZIEE, #5, MBI 20
mL, B 50mL &, IFRREEZE, 21, .
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x4 RERFHHENELER n=3)
Table4 Results of element atomic percentage determination
(n=3)

F i 0/% As/% SI%
XH-6-1 9.32 4743 43.25
XH-6-2 10.46 50.72 38.82
As La XH-6-1
S Ka
As Ka
OKa AsKb
— N
| AsLa XH-6-2
S Ka
As Ka
l As Kb
0 3 6 9 12
BT A/keV

10 XH-6 —XE-FEBEERE (X10000)
Fig. 10 XH-6 secondary electron map energy spectrum map
(x 10 000)

[F) ¥ [ ik 1) 45510 2 VA

233 ZMERRFEHR  KHEREHbRERIEE, N
3% IR BOHAT AR, Hl% 10, 20, 40, 60. 80
ng/mL (XTI . FEIR “2.3.17 TR SEIR %A1
HEATINE, THEREIAFEN ¥=0.005 5 X+0.004 4,
R?=0.9998, n=6. &5REW, fifE 10~80 ug/mL
HWROGE AR R RIF

234 FEEERR RS 40 pg/mL XTHE G
W, I “2.3.17 R SEEe s E A ME 6 I, 64K
M5 5558 RSD N 0.40%, it BHZ 7 V200G 25 B R U o
235 R tkilng  $%082.3.2 7000 K ikl %% XH-
7-2 FESRIRW, 43 AIE 0. 34 9. 120 16+ 24h Y52
W RE, 6 YRiE & & RSD N 2.16%, 1t B LR b
TRVRAE 24 h AR EPE R .

23.6 FEEMRE %I “2.3.27 TR HAHI& T

EPATHIE 6 XH-7-2 FE S, ROGEATIE,
6 Y32 & & RSD N 0.98%, BEHEMRLT,

2.3.7 EEECRRES R E e SR
1) XH-7-2 #E oA, B S mg, FEE AT HE &
WHOE R, I “2.3.27 WK 7 EEH &R IR,
MR AT I 5E o &5 RAE T 3 0 AR R
98.61%, RSD A 4.41%.

2.3.8 SIS EMESER K CS TR S

TERMESRINE 5, SRRYPK R SR T
WS & R

#5 KYEERTHERNAWEE n=3)
Table 5 Total arsenic content of water grinding Realgar and

grinding Realgar (n = 3)

FES i | FES RSER% | FER %
XH-1-1  69.02 | XH-3-2 6347 | XH-6-1  75.18
XH-12 6661 | XH-4-1 6823 | XH-6-2 7651
XH-2-1 6925 | XH-42 6597 | XH-7-1  65.03
XH-2-2  69.02 | XH-5-1 65.64 | XH-7-2  63.88
XH-3-1 6434 | XH-52 64.25

24 SUYKRE-FEFIRBE RN EHERK KM
BF@maAtmaeE
241 SEEKAF

(D JEF WA HS 2 B BT
RN 193.7 nm, XTHJE 8 mA, KEE%E 0.5
mm, REECELEEN 15 mm, KIESRT. =m5-285k,
PRSI E 1 L/min.

(2) S RAAE KM & 3% AR
1% AR QG RTECHD 1ERIE R, 2R
WK (3—100) AER, SN
242 FEAEE REEMOERESHK 8 mg, E 100
mL #EEME, RS 50 mL N Tk, #4],
BE, B 37 CHHSAE (ThF 250 W. 4% 40
kHz) 2h, £ 15min RS 1R, A G, #
5), B, WRECHEAWGE =, 045 pm fFLEE
s, KR EEAEER 2 mL, BT 100 mL =il
d, SRIEAFIIINN 4 mL 10%5050 MRV R 4 mL
25% KI5, FiRaZIE, w5, R
243 ZMEXRRFER ORI AR A E
0.1 mol/L MM B2 % B, 1§ 2000 ng/mL HIfi#
B KL EAE IR 204 40, 60, 80
100, 120 ng/mL X HE S, 508 “2.4.17 TR 2%
FFEATINE o TFEARREIATTFEN Y=0.001 7 X+
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0.0299 (R2=0.9965, n=6). 45 REH, HifE 20~
120 pg/mL 560 R R A

2.4.4  KREFIT B A AT 1 A A B E 5 R
T 35 7K B R AT T e R A R LR
6, AN [FIHEL I 5 LR I A R R BUATE 1.80%~
4.45%, AN[FRUE B M n] Vi MR 22 SR . nTE
PR BB R IE 20U E By, HRROK ClESE J
TP e AT RS R, KPR XH-2 5 XH-5 7K
Ko SRR, [E AR, KR
PERR S B T T, U AR R e B 2 3L
o8 .

®6 KYVERRTHERNARAEHESE n=3)
Table 6 Soluble arsenic content of water grinding Realgar

and grinding Realgar (n = 3)

FE b ATV A % FE ATV %
XH-1-1 2.08 XH-4-2 3.59
XH-1-2 1.80 XH-5-1 2.99
XH-2-1 1.85 XH-5-2 3.08
XH-2-2 1.95 XH-6-1 4.29
XH-3-1 3.61 XH-6-2 3.76
XH-3-2 2.76 XH-7-1 3.06
XH-4-1 4.45 XH-7-2 2.62

25 HERKCRETHSMAERLE

251 SHS%Y NERGERPERETE 3 d 5, BEL
YNNI BETRHDFERAA A, HEFUK GG &
FIEH, HEETHSE. SRR, g8 . K
HHE B K R R 39.0 mg/kgs =il E
N 130.0 mg/kg, BEFRHLZEKINHIA 257 &N 1.5
mg/kg. DL 0.5% % HIEAFYE RN, KD
XH-6 7KK it S A it 4 5ol e o) A1 751 o A v 7 2
RS TR B, SRR B R ig 1 Ik, IES:
3d, XL/ TR 0.5%5% F AL A1 4k 240
TR

252 FEMCRE RIRG#)30min J5, T/NRZAEH
PSR EE — OREUM, &R 20 pL, G HANRME
N AR h JEASE/NR, FATALESIE A2 A
HE—HA4T FH, FoEiis, THEMIKE.
253 Suitortr  RHG - HrEE SAS 8.2 3T
ARG o, 1 FRLRI T 2250 AT % 4N BRI
Jif i BE HEAT SE 08T, A P<<0.05 fE R ZE R B E T
LI bRiE . /N REBIK E St Aras Rk 7,
HE PR B geit e ST 0, SXTRRAAMLEL, KK

*® 7 EEAEES X B R B R E AR S

(Xts,n=28)

Table 7 Effects of different Realgar products on ear
swelling (X £s,n=38)
2H 5 & /(mg-kg™) Jif K /mg
T HEAH - 3.38+1.09
it B b FE K 1.5 0.69+£0.35"
HERK K 39.0 2.6640.99
130.0 1.1340.40*
HETE AT 39.0 3.00£0.87
130.0 2.2540.98

HXALEE: "P<0.05 "P<0.01
*P<0.05 P <0.01 vs control group

a2 I R 2 DA I R s ZE KA AH
{60 L i i 225 PRI (P<<0.05. 0.01), 7K K 7]
B, TSGR EANEMKELHEER; 5
TS AR AR L, 7K v 7 2 e I B
BB (P<<0.05). DA EZEilah Fut R /K &
i 5T APLRAER, HK RS TEDTR 7 TH
2T T
3 g

KIFFRH XRD A A, X EZH
T3 2 By (WD AE 25 80 B A AR i AT
F,  RINFRIE 24 F RS 1R 1 3 o HEAS R 245 B R
B AsaSy, Tise AsS BU/FI AssSs: 5 Z HIARZ W
TR IAMETE NN AsaSs BE AsS AH—FL, T As2Sz M
DRI, YO (R EZG ) 2020 SERRH A
ML 1) F B B E BEATAEAT o AN [F) 7= H e B
I FE BRI SR M B B RO, SRR E R+
PR R R R E A F = A IR k. RIEZ
FARESE AT A LAMERE (As2S3) MAHE (Si0) A
F, /&£ XRD EHEH ILE] T As:Ss3+ SiO2 Al CaSO4 1
FRAE RS R, R AsO5 FIFFIE EEES S, hT
JRP AT R T H A BB E. Rk, fEWTT
W AT PR ZGH TR, S5 AT ol PR B 1 905 Sk
FrE It a5 %2, HEERE AT IER. &
F XRD i ARXIAEH A7 o tr, KK
RIES S A S DU R AR SE R, KRR
X FFOHET S, et — e L/ b i
PR AEE, K CHERTTERIFREH .

AT FCR A T S -Re B A, W82 2
FOK AT RS TR RSB R R E
o B HERERE SR K T 10 000 MUEF FiEAT AN EE, W]
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W NR ISR X 23 /K RS 5 TS, 7K Gk
W FIAERZ AR EREK R, SRS
AT R S ERG, UHHEEMRRK, 46 AT
56 =5 A AT 5 (7K O B RN TR A B0 K BRI 2k
BEPERIRZIA, R IR RN R BRI BRI T T
TFFAFE R4, 330 B 7K M i e 2 S B M e s 1Y)
B,

AHIF TR FH K6 BE ST W o3 e e FE R AN
R AE - TR T RSO BE VR A i 2 Pl o i
ST PR S BT T IE, SRR, KEaK
RO B T R ) AR KT R, RTREE K
KR AR AR, e TR K
M XH-2 5 XH-5 F0F & n] e & K i
U, AIReR T R TR ARLAR B RN T K R
HARIAR . AV PR R R AR 2 R E I 2B
Jiis BhSEs 5 RR K S TR A Bt
RAEF, AHKCSTEDT S 7 T 25 R8T 01
Ui BA 227K KA 5 HE R 2 0 5. KRS T A
M SR G M E =K, a2 E8H
FEss i, HE I 5 R /K RS TS I s,
T B 7K Y HL R T B 5 40 /N R A 22 11 T B ]
PERR S SN

AHFFE U T K RIS O I A
P, (HAERRI. Wi LI = EROR, AW
AN 7K RIEM R R L], FEE KRR
TR R
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