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Analysis on physicochemical properties and composition of
terramycin mushroom residue pyrolysis liquid
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Abstract : Physicochemical properties and composition of pyrolysis liquid for oxytetracycline mycelium are analyzed by using el-
emental analyzer, moisture tester, viscometer and GC-MS etc.. The C content of pyrolysis oil phase is up to more than 50% ,
the N and O content are 6. 48% and 27. 89% of the pyrolysis oil phase; the N and O content are 7. 89% and 13. 54 % of the py-
rolysis aqueous phase, respectively. The viscosity of oil phase of pyrolysis liquid which temperature arrange from 300 to 600 ‘C
is between 6 980 mPa * s and 8 913 mPa * s,and the viscosity of aqueous phase is between 324 mPa * s and 372 mPa * s. The
density of oil phase in pyrolysis liquid is between 1. 089 8 g/cm® and 1. 127 9 g/cm®, and the density of aqueous phase is from
1.041 9 g/cm® to 1. 075 6 g/cm®. The nitrile material in pyrolysis liquid are relative higher, accounted for 23. 69% and 9. 32%
in oil phase and aqueous phase,respectively ; the alkaline nitride in pyrolysis oil phase and aqueous accounted for 0. 83% and

1.46% ; The non-basic nitrides in oil phase and aqueous phase pyrolysis accounted for 1. 56 % and 0. 35% ; the rest of the organic

e H 1 :2013-05-16 34 51 H 19 : 2013-06-26 ; ST T4 8 : T =

F T H - R IR 25 AT B £ 35 (201109004)

EHEAN BR B (1985, 5, WAL BN A B W58 A, 32388 P RS 7 o 44 ot R 11 42 1 Ay 9 84 T ) O 5
BIREE .3 R . E-mail: Gbin69@163. com



566 wodb BB OR ¥ ¥ R 2013 4F

matter in oil phase and aqueous phase accounted for 3.30% and 4.11%. Above results may provid technical guidance for fur-

ther resource utilization.

Key words: oxytetracycline mycelium; pyrolysis liquid; physical and chemical properties; component analysis; viscometer; or-

ganic nitrides; elemental analysis
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KPP EMPMAERELEEYA R 1307 Y, ARETREENARETELZ —. B THERELK
EYR R —RE S5 REME, Rl TARME 2R, FESMHReRA”, H RV 7 2002 44
FCFACEE 1k 7 GRDREHA 3 ) R K AP B 25 0 e R SR D T 2 (AR W A A BRSO — A XEREL

HATE A EE A REET R EREERLE SR GEEEFET K. HREEENLEET &R
B, BBREARTHHRES KRG, KEEEELREN R, R EESBI T B . 78 B 4% 9 4k 21
HLRERARZ TS IRALE , tn SHIBATA & BB T 15 Je Pl B & $uig T20,20 42 70 42, T E K
Fh2£ K KUTUBUDDIN # BAYER X5 R ## #47 T WA & T 5 e RR g T2,

TEREEMFRE - NEROYEAELR, W RGN BT RS
2R F [ R R AN 2% 3 PR B HEAT T SR BOR AE B, 0 45 WF 5 2% Wl i A6 T LA A B0 35 0 A I R ) A
W5 B R SN SR X T A RO R B4 0 BT B 5 0 R LR . A A ot W DA A BAGAR A SC
X EHEAT T BAL R R TR 2 BT B

1 RS

1.1 XBEH

THHEATEREEFESREAFRETEGYG) . 1EXFHLEAMAEIR . K- CELERHLK
B AR E R CE G B, FE R E R 100 mL/min § N, AR MR, ZEFHRHEE R 10 'C/min T, #
fRIREE A 300~600 C,LRIE 2 h, Hl15 R 5| PR .
1.2 XWAHZE
1.2.1 TEHH

TCE TR B2 B A S -R{A WA F 4 P21 Vario EL CUBE TTZ 4 #H1. 28 B o, BRI R 2
mg, fFH#H 2 0. 001 mg, W EAFE K 45 s 245, EALPIRE A 1 050 °C, SRl 47 5 A5 R E N 110 °C, %,
S E 1K 75 kPa, R W E R 120 mL/min, A RN 25 mL, &S JE S H 45 kPa,
1.2.2 E/KBHWE

P W K 43 T 2B 2 BR A W oK 4T 8 9 B AR E (GB/T 260—1977) .,
1.2.3 EEHNE

PSR VR 5 FEE ) A8 S RV 0B A A T 7 o 8 B Y S5 I 2 U E R AR 3 ik (BS EN ISO 3675—
1998),
1.2.4 KERWE

FACSiR VRORS B2 B T S 2 B T 7 oS BE U S Y B AR E (GB/T 265—1988)
L2.5 PMEMNE

PAE 5 1 R AL AL E R SR B BR A B A2 72 19 XRY-1B S ECGHET I E . HRERERE
AP S PVE T 2 (GB/T 384—198D) #1738 .
1.2.6 5t

7 Sz 85 % A 35 E Clarus500GC/MS (PerkinElmer) , Agilent4890D S AH 354 . LW &MH4I0F .

DEMERESM @ik . HP-5(Crosslinked 5% PH ME Siloxane) ,30 m < 0. 25 mm X 0. 25 pm; FHEFRF :
L4 °C/min BFHEEE , N 50 CFHF] 250 °C, FAT 5 min; S, He Hii# A~ 1 mL/min; 34 O F K 270 °C;FID
R I 288 B R 270 °C 5 H, Wi R 40 mL/min, Z8 S H A 400 mL/min; 33 A 30 @ L;#HEER 1 pl.

D FEAM BB ELGIRIRER 200 C; B FREGEEN 70 VA HBER 311 Vi EOREN
270 °C; FUGHMTEE N 40~380 amu; # 5 R B [A]F 2 min,
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2 H#R5iHR

A [ 3 BE A BT A 5 K A R LR 1
2.1 RBBRTESH

TE P 438 450 °C i 7= Az B P 80 B 1 T A 4 » T EL 1 i e BARR A BB ST R 20 A A 450 °C $i il
AT G, WA T 450 CTHAR B R Z PR R B G 51,8900 JKAH G 48. 1106, LB R EE AR

BITR S RELRE 2.
21 FRBETABRE RS BRI K
Tab.1 Different temperature pyrolysis liquid yield of each component 22 rEZHREHAMBBRALEINER
e B B RO /% Tab. 2 An.alytical resu#s .of (.)xytetracycline
W K it residue pyrolysis liquid element
300 4.89 24.89 29.78 b S BT B0 /%5
350 9. 30 27.03 36. 33 T A Bt
400 12.00 26.49 38.49 ¢ 56. 44 37.50 47.33
450 12.78 28.38 41.16 H 6.91 5. 09 6.04
500 11. 46 27.85 39. 31 0 29.94 36. 27 32.99
550 11. 37 26.93 38. 30 N 6.91 21.14 13.76
600 11.00 26. 36 37. 36 S 0- 00 0. 00 0- 00

HE 2 LR HRMEBEmAS C TEREN R TR ETF 50% , W BB IR MAEFFAEREGILY
PR P A C TTE (56. 44%) I F/AHE C T E (37.50%) KM FHEH L EAIY . PR O T
F(29.9490) 57KAH O JTTH (36. 270 A B /509 S 5 B BOR W, BB O tERES S
HMARBEAENRENE, B THERS EERZEARBMERBB MM N TR (6. 9170 5K N TE
QLU RESBE S . RBBMESKHEFYARE SR, &FH C.H,O.NHBRMEHEIY .

2.2 TEFEEABBNELSHE
+ 5 R PR BT KM B A K R BV R L SR AR LR 3 %k 4.
A3 LEFHEABRSMEAEE

Tab. 3 Characteristics of oxytetracycline residue pyrolysis oil phase

ToAHAE/C FKRE/ % A/ MT « kg™D) Hi £/ (mPa « ) HR/ (g em™®)
300 13.47 30.93 6 980 1.089 8
350 13.53 31.77 7 355 1.084 6
400 12.49 32.87 7011 1.094 8
450 10. 32 32.87 7 569 1.098 7
500 10.41 33.38 8013 1.1116
550 9.33 33.76 8 826 1.126 6
600 9.56 33.91 8913 1.127 9

A4 EXEEEBARBRAKANEACHE

Tab.4 Physicochemical properties of oxytetracycline residue pyrolysis liquid phase

ToAME/C FRE/ % B/ (KT - kg™ HiBE/(mPa « ) WP/ (g em™®)
300 61.38 90. 3 372 1.041 9
350 62. 04 87.5 355 1.072 6
400 62.53 83.2 329 1.072 6
450 61.98 68.5 343 1.070 8
500 62. 61 72.3 327 1.070 8
550 63.70 69. 1 315 1.076 3
600 64.32 65. 6 324 1.075 6
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2.2.1 EHKEHH

AR S KRB RE BN [ A e,
%Mk RE L ABMBBHERELT 5 | log
LB H B R A 300 CTHIEE 600 C. M R 15| oS
WA KR EBABCFROMN 1347408 Taaf |2
T 9.56% . 300~350 CIEMEP. AAREL  F 13| . _Séﬁj
18 KF 350 CREERET A KEFH  E2f \ »
T KR AKHERES BT 2] . "%
300~600 Cyi Bl P, H & 7K F M 61. 3820 3 fm =L e 12 E
5 64.32% . T REJE Y TARIENG SRk A 0 0 d0 0 S0 50 o0
WO SRR R TP A 35 B — SRR L W L TRAHIT
FEEF 7K 198K SO0 B A0 A B 1 RREATEEE SRS
HIKEE B BORABTEL . K 23 & B M R ik A 4R Fig.1 Moisture content of oxytetracycline residue
BEPERE » [R] B 7K 40 B 384 im0 2 P8 ARG T B9 RS B . pyrolysis under different temperature

2.2.2 PHSH

HAFRET L8R HERBRHAES R LR 3 MR O A, BB RVE K HRVESRE, X
VLA R AL KA R 2 . BVERRE, FIAMERE . At (LB 2) 7] LUE S #4081 A
PAE A B H T2, & IR B 300 ‘CHEF| 600 C,MAHMME M 30. 93 MJ/kg #mF| 33. 91 MJ/kg,
o 5 /0 5 KRR AL I L 488 v T L, 4 PVRE B 300 ‘CHEE] 600 CHY, KA HMEM 90. 3 kI /kg Il =
65.6 kJ/kg, X FZIE K N IEE B TR AR K 5800 SO AR POE RS K, KA K 433 2 R RVE D .
2.2.3 FESWH

EH A VRV A 5 K R RS B P S TR B AR E O (R 3 R 4 KB D FTLAFE H, BEE IR EE M 300 CH = H] 600
C, AR WM AR RS B 6 980 mPa « s /0% 8 913 mPa » s, 35X A] RE 2 P 4 it 7K 52 7 1 75 i AH 7K 23 38/ » B HL
YR ER K. NHLE (B DTTLLIE B M 400 CH LK B 2R KX 2 i TR ERIZL,HZ 550 Ci
K BE L AR AaxX W] e 2 R Ol S R T 7 4. BRF VR ZK R RS B B PR R BE B TR, KOREDRS BE A 372
mPa « s J/0 3| 324 mPa « s, 43 AR E EZR i T PR K A & 7K 32 B8 PR IR EE T R T G, Bk B2
ZREAR . K BE R T h a B B .
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B2 FRABATIEXHEAMRAMA B3 RRABAETLELHEAME SN
Fig.2 Calorific value of oxytetracycline residue pyrolysis 5 kg 3k B

oil phase and water phase value under different Fig.3 Oxytetracycline residue pyrolysis oil and aqueous

temperature phase viscosity under different temperature

2.2.4 SEELST
T AP Y80 A 5 2 55 K A 4 BE AR A o R (DL IR 4D T LA i, B4R 380 ok A 4 BE B BA AR 3R BE Y 38 o T 3%
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1 4 HARIEEEA 300 CTHEEE] 600 CRE B 120F J10
WM EMN 1089 8 g/em® HMIFN 1.1279g/ | 5| A {116
om' s £E 300~600 CHIAMBIER KM F e e
HEMEREOEURN S, BBk mEE 5 [ et R
71041 9~ 1.075 6 g/em’® 2], PfRWEH  Swsf T T 1106 5

. 1 1.04
BN FRMB A SRR —AEE 2,0 12 5

- ® 095 098 §

2.3 ERBEWEMAREAS A 109
REMFR 6 GH T RBENERARE T 30 a0 40 50 s w0
2 40 4y FRACE B (N 3 B A 5D B A X R TREMC

Bo%. 4R BN, P B0 AR K A 3
C,H,O,.NAHRWANY . A &H S, 5ILRD
ER—2. HPRuya&Em, AW
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Fig. 4 Oxytetracycline residue pyrolysis oil and water

phase density under different temperature

HRACY) AERAERALY) .
%5 Mk HARN T R
Tab.5 Composition analysis of pyrolysis liquid oil phase

Fe5 [/ Lib &4 HFR 4rF B LEbaN i A WA/ T
1 il C:H;N 41.05 3.24 81. 60
2 i CsHsN 55. 08 3.87 97.35
3 5T C,H;N 69.11 3.42 107
4 T C{H;N 69. 10 2.11 117.9
5 FALS T ke CsHsN 83.13 1.39 69
6 R PE R Ci1oH1sNO 163. 22 0. 47 255
7 DY PR IR 1 CyH17NO 155. 24 0.78 205
8 2,5-— B LR 15 CsHuN; 114.19 0.39 162
9 I B C3HsO 58. 08 0.62 115. 3
10 i 1 CiH;N 67.09 0.43 202
11 2-H FE ik CsH7N 93.13 0.21 163
12 2- H Sk g CsH7N 81.11 0.33 165
13 PE_FR_ZE C12H140 222. 24 0.54 284
14 BE_HR TR CisH220 278.35 0.43 340
15 ik A Cso Hso 410. 72 0.21 240
16 5,5-"H 3 Z Bk Cs HsN2 O 128.13 0.22 244.1
17 5-F 3-5- 7,3 7, W Bk CsHioN2O2 142. 16 0.13 -
18 VU 4, K T C4HsO 72.11 0. 06 66
19 T CsHsO 94.11 0.02 181.2
20 Xof F R CHsO 108. 14 0.05 138.35
21 5 CsH/N 117.15 0.13 105~106
22 LA CsH7N 117.15 0. 05 253~254
23 3-F 2 0] e CsHsN 131.18 0.31 265 ~ 266
24 6~ M 1Bk Cy HsCINO 179. 60 0.47 373.4
25 + b e i CuHarN 209. 37 2.31 226
26 n-+ H LG G CisHyN 223. 40 1.89 173
27 RAY i CisHas1N 237. 41 1.93 251
28 L kel Ci7H3sN 251. 45 1.78 208
29 + N\ g CisHssN 265. 49 1.15 214
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Tab. 6 Composition analysis of pyrolysis liquid liquid aqueous phase

Fe AL/ L&A FR 4 F B i AR B A4/ W/ C
1 I C:HsN 41.05 2.56 81. 60
2 i CsHsN 55.08 3.19 97. 35
3 T C.H7N 69.11 1.41 107
4 T CiH;N 69. 10 1.71 117.9
5 AR T b CsHgN 83.13 0. 45 69
6 R P CioH1sNO 163. 22 0.68 255
7 P F e R I CsH17NO 155. 24 0.76 205
8 2,5-— I BE IR 5 CsHu N, 114.19 0.98 162
9 i CsHs0 58.08 1.02 115.3
10 i CyHsN 67.09 0.23 202
11 2-Ff L B CsH7N 93.13 0. 44 163
12 2-F S0 s CsH/N 81.11 0.12 165
13 BE_FR_ZER C1zH1, O 222. 24 0.33 284
14 SE_WBR_THE CisHz2 0 278. 35 0.54 340
15 B Cso Hso 410.72 0.78 240
16 5,5-"H & Z A Bk CsHsN; O, 128.13 0.14 244. 1
17 5-H13E-5-Z. 3 Z P BRIk CsH1oNz O 142. 16 0.16 -
18 R CiHs0 72.11 0. 07 66
F T BRI AR B ) £ 8 MR AKADF AL A
Tab. 7 Organic matter ratio of pyrolysis oil phase Tab.8 Organic matter ratio of pyrolysis liquid phase
% %
wUEEY) wEAERBHE ALY w BB YD w LA B wUEAEY) wEAERBHE ALY w BB LYD w LA B
23. 69 1.56 0.83 3.30 9.32 0.35 1.46 4.11
2.3.1 BiEY

FEL G TT B —RE RN LEYR(R—CN), 2—FMEENSRER. BELEYH %L
RSB IR RSN EE S AR E MR E&Y, BN 2 A T TR B2 E ik 4E A R
FIRTARDY . BEALA W TE TR AR 5 KA BT 5 R B A R R GH AR 23. 69 %6, 7K AH 9. 32 %) , T HLAG b & 4 Fp 28 1R
%,/ UG B ISR Y R B AT .

2.3.2 WHEALY

Bl AL X R R B EERIAE LT 3 AN, B 3 AR A BR Y 0 B 1 TR T T R
i BLE I RN 22 S PR AR B RS54 DR RAL BB AE FCC A A5 o 2 , 78 A8 4k 25 %8 Sz o ok vl o ) B
YR & 4 B T AR BB AL A BR M O THRB IR SS T 2R 1B T, 3R 7 FI3R 8 W LLE H R
T8 00 A -5 7K AR B R AL W B B A (AR 0. 83 %6, 7K AR 1. 46 %6) , M1 AHE A K AR HR A B AL B 38 R Il
2-F ZL ML uE
2.3.3 FEmERMLY

FE— B WY 2 1FF Bk 9 SR Bt AR 4T W] LSS b A BB AL 19 0, 7E 0 R A 4 IR s (R B
PE D BT DA A A= B — S Ik gt R M P . (P R0 5 P o P e (I 9 20D 4 4, T 2 A A G A 1) — s
W DO SRR ;AL AL e R A SRR R Y B A AR R R S B A R AR T IR 8 WLLE
EmtE RALY R84 B /D Gl A 1. 56 %, KA 0. 35%) . A JE B It B AL By oy it 1% 2- B b g g W
3-F L M5 Wk L 658731 g 5 K AE AR B AL A ik g L 2- FR R g
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THERBEETLE 300~600 C YRR IR BV N, 7= A= 1 PR VR R FK A Bk 38 BVE RS R N R R
BEEREAMT . WA KEEEREF SRR, M 13,47 2003 9.56% ;ﬁ&ﬁ‘*ﬁgﬁ%)ﬁlﬁﬁﬁgﬂ%
T8, 4 B 30. 93 MJ/ke F) 33. 91 MJ/kg . M 6 980 mPa « s 3] 8 913 mPa » s M 1. 089 8 g/cm® F] 1.127 9 g/
em® . FKAHEKFM 61. 380 FHH] 64. 3200 s YA K BERA IR BE TR 17 1 R 43 B 90. 3 kJ/kg,372/mPa « s B

#) 65. 6 kJ/kg,324 mPa » s; % FEREIRE LA K LFE 1. 041 9~1.075 6 g/cm® ZJH],

PR BAH L R R B L R 3 29 FAYLY, K BAYHE 23 F BALY T IE L&Y B & 4 B0
53k 23,6950 (11 F) , AR ALY 2 #0, JEGME ALY 5 Fh, A ALY 5 Fr. KAHBAERALY 2 F, JE6
TR 2 F BG5S F L Hafk &9 5 #.

PP ERAEIY R E BB (A 25 % U DS EEZ MBI AR AR AR RS E—
A 1070 , F — 25 b B ST PR R 40 B R, [ e B A YR e R RO AL 1 A2 W B, R R SR R &
o Ath 77 ¥ T 2 P B A DA TR R AR R B AL A
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