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Analysis of Calcined Anthracite and Distilled Anthracite

Tomohiro ISHIKAWA*, Takanaga SUMINO* and Yasuyuki ENOMOTO*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Using anthracites imported from four different places of origin, we prepared calcined anthracite by heat-treatment at the

ignition temperature and produced distilled anthracite by dry distillation. We then performed analysis of each sample by X-ray

diffractometry, observation by scanning electron microscope, and thermogravimetry.

1. f

|

BRI 27.01 THOARIZIL, IS 2 7202 Ak L7z ff
RZ O ZAUIAT 2B b B EN D28, Ak, R ULTR
R A 2R AT LR CURRAE ST 2 b)) L TR b A
TEORREMIE, a— 7 AT —27 2 & LTHE 27.04 JHIZH
Haha,

VAR, THERIEIEER | & Fnd 2 MEJE AR 2 BALER U 72 & O D3 A
SNTVDAR, ZER A BRI BER (LA, TaEy Lvwo) L
LN, BDOITLER E W LT CUIRIE T H A b) (B
T MR &) Limb ORI 2 6 ENH - 7-,

WEAEDBFSE D 12O TIE, X b A PEMRIE R & SR EVLER L7 6
O LRI L= b D& L, T s OWEEFHMER D &
HEHIBIT D HIECONTRE L7, ABFZE T, & Hicho
FEHI D LR 2D T b RIRRICBVAEE 2170 X AR [EHTE (XRD) |
AEATE THMEEEE (SEM), BAEESHTE (TG) 12X 0 b7
L. W& % st Lo CiE7T 2,

2. £ B

21 & M
B 4 FE A EBRTIEO 231X VEER L2 O
- ACERERE (REEARBT)
- PERE AERGERR. AR0E)
« XM AEE (Hon Gai fRHE)
s BITRE (AR THIMN 7 AR 7 RE)

22 DWEBRUEH
221 X#REWrE (XRD)

SR : U8 UltimalV
TR : Cu

e : D/teX Ultra

CEAES 1 40kV

I : 50 mA

AF¥ ¥ U AE— K :1° /min

T i : 4—85°
222 FEEREVEFIRMIREHRE (SEM)

£ : AAEFT—2 L8 JSM-6490A

IEEE : 15kV

223 BREENWE TG)

i U8 RFEBCRRE Thermo plus TG8120
IEYEE - BR(bT VI = A

FHA :air

FIREEE : 5°C/min

HIEIREE « =iR—1100°C

224 FEMBERRA< Y IILE

LRSSy DT RU BRI R ES L~ 7V HPM-1G
ST 1 150X 193X 168 mm

FIRE#E : 5°C/min

HIEREE © =RIE—600°C, 800°C. 1,000°C

T 2R GREY . =R ()

2.3 EEAE
231 HBIEROBERK
WM DR RNE K L, REHERICELS DS Shed <

* A BRI ST T277-0882  TIEWAATHHIDLE 6-3-5



104 R ORI 17 T2 SR O 5747

T B0, MERK 12 7T 2 e&REU N ~—"T 400 um BLF &
oD X oz, ZiE 15 ml FAA TIOVEICANLTR Y IR
TR, AL L%, 32770730 mAET LI FRSOE
WCERY . A~ v 7VFNT, BT ZREREER T, I
ERFEATUCESR L TR EIT o 7o, TESIFL, Sl
FORERE%Z 600°C, 800°C, 1,0000CE T, 5C/min THIEL.
7 min fFF LIZEBICHAER TERFINKE LT 7r—4IC
BLam L, WHRMITLEEL, REWITEE BT TE 2 A0
PR Z B BRWN T2 b D% 15 ml BASA TOLOAIZERY . IRV IR
W, B—bLizboER e e L,
232 X#REE

B R A UHSSTTOIEL, XBEIEEZIT 7,
233 EELETHEMBHE

JERAMERE, N R DBEEEME IOV T, BVLBLETO b o KR
1,000°C CHERL L7230k 2 AW 7 BEMEE CRlEs LT,
234 BEEHWE

HEE A UHEETT VIEL, K 10mg ZHEFE L. REFAKFE
TEAERZHIE LT,

3. MRKOBE

31 X#RETE

HERSR % Fig1~4 1”7,

N RNFARE, v VT ERRRICOWT, BVLERED FR L L
bl — 7 MEMEAERICS 7 S L, 7T 7 74 bOREERE
2R D ERIEEEAN AN D 2 E B STz, —J7, JLEfERE,
FEPEME R CIE R 2 BBR I L A E— I fiED Y7 MX
BOLIRNoT, LInLBRR L, T XTOEMIIONT, [T
BVUELREIZ R\ T, 8 & R OIS ERITEED b
Mmool

3. 2 EEVETFEMERE
BIZ2Hi{4 % Photo 1~6 |T7R T,

d (distilled at 1000°C)

(calcined at 1000°C)

(distilled at 800°C)

(calcined at 800°C)

re—

(distilled at 600°C)

0 10 20 30

(calcined at 600“(;)1

40 50 60 70 80
26 (degree)

Fig. 1 X-ray diffraction of anthracite from North Korea
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Fig.2 X-ray diffraction of anthracite from China
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Fig.3 X-ray diffraction of anthracite from Vietnam
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Fig.4 X-ray diffraction of anthracite from Russia
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Photo 5 SEM picture of anthracite from Vietnam distilled at 1000°C Photo 6  SEM picture of anthracite from Vietnam calcined at 1000°C
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Fig.5 Comparison TG curve of same anthracite sample from North Korea
distilled at 1000°C, measured four times
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Fig. 6 Comparison TG curve of anthracite distilled or calcined at 600°C from

North Korea
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Fig. 8 Comparison TG curve of anthracite distilled or calcined at 1000°C from
North Korea
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Fig. 10 Comparison TG curve of anthracite distilled or calcined at 800°C from
China
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Fig. 7 Comparison TG curve of anthracite distilled or calcined at 800°C from
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Fig. 9 Comparison TG curve of anthracite distilled or calcined at 600°C from

China
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Fig. 11 Comparison TG curve of anthracite distilled or calcined at 1000°C from

China
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Fig. 12 Comparison TG curve of anthracite distilled or calcined at 600°C from
Vietnam
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Fig. 14 Comparison TG curve of anthracite distilled or calcined at 1000°C from
Vietnam
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Fig. 16 Comparlson TG curve of anthracite distilled or calcined at 800°C from
Russia
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Fig. 13 Comparison TG curve of anthracite distilled or calcined at 800°C from
Vietnam
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Fig. 15 Companson TG curve of anthracite distilled or calcined at 600°C from
Russia
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Fig. 17 Comparlson TG curve of anthracite distilled or calcined at 1000°C from
Russia
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