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Abstract

In this paper, viscosity reducer of 180# heavy oil was chosen, and the preparation of hemicellulose
crude oil was optimized using single factor method. Calorific value, kinematic viscosity and boiler
burner test of hemicellulose crude oil were examined. The optimized conditions were as follows: the
mass ratio of heavy oil and viscosity reducer was 8:2, the HLB of hemicellulose crude oil was 11.5,
the addition amount of hemicellulose solution was 30%, the emulsification time was 30 min, and the
emulsification temperature was room temperature. Barrel calorific value of hemicellulose crude oil
was 35.12 MJ/kg, which was close to 37.22 M] /kg of 180# heavy oil. Moreover, kinematic viscosity of
hemicellulose crude oil dropped down from 180 mm2/s to 28.5 mm?/s. The obviously reduced
viscosity solved the problem of preheating of heavy oil in its storage, transshipment and burning.
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AICAE T 180# E M 1 FERFIRERE, UARFRREMRNEH S LAEREMP T ZHI(1], HA
LR EMBT T HVE. BIHENRPRERREE ., R T ZHNER SRR RE
toA8:2, YA4EMHLBEAN11.5, PAERBFRBINEN30%, FALHE N30 min, FABEERN
Wi, 2N AR EREHBREAMEAN35.12 MJ/kg, 5180#EH137.22 MJ/kgti, T&E3
R 180 mm?2/sPEKE28.5 mm?/s, HFERERK, BRTEGEMERT. HiE. RrIEFRE
TR HHE REFR) 7] R
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R AR B R RE, AR B 15%~30% A A IR WE R, SR A2 MER. JF
EIE Koy KPR A FEF2] [3]. [FINY, W2 —FrmAvE RN, SRR =L 85% /4,
FEAE 9000 KREL L, [NxIL 120°C AL, BA RIFIMHE 2 ERE, £iae. @M. LT, BT, .
B WUSSEAT LA B ERAEIR,  JUHAE REIREON A SR AT ol A ik 3 [X e iR R Ak sy 32 ER
KHAT[5]. FEuRRRE, EERhARE R e REEER, WishPhZ, MRbe S AL RCR 2 2™ 0, 1Mo ELRE A it 7 dh
I TIRFERIAE SR, EMPAREIERE IR %, GRURBEA e 4, IRBHNEABIR ™5, IR 15 4t
HIHER6]. 9 T s AR H R T IR EEAABRIRDL, NSO TIRZHOR, —BORAEE I IAK
IR IAFLE, TR HRAE 1~100 pm 2 B A K SUK R AL fEFLLE B AR beds DL
e L AOMRRAR DL, BSESCE FLAT t Ff ORI R B, o0 R ek LA R T A AR R PR ARV A ] PR
SEPE[7] [8]o AEITA — Uit 0 SR KR T Sy SO LA, 27 15 A 2L AL B i B SR B L R e I A
FAHEBE, R IR B e IEGE, ERARTEAER R B KA R VB R OR FRAR Bk i [9]

RLFYER ) ZAFAE TR, B 15%~20%, R A RUR AR RLE S 15%~35%, FEIGE4RAT L
PR RO S RO ERE, B -ERAREIRGMMA0]. AR MED RS T
HARRIARE, HEMK R BAREERE[1L] A T2 5T % B 5 H LUEAREAT L PR HL AT 4
R HIRBONERE,  RAIERATIESRAG AR BRI LT R E Y, INZUK AR AR AR J5UR B A K i
VEREACAR TR ER, DUTE R AP LER, I TR Mk L 00 2 43I AR5 AP 'R D Bl 70 7 A
H, AR R T AR IR S TE SR A 4R I, TR BT I A BB AR . 2R
G AAC AT L B REBEAR . Rah R B B KRG R
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PLAUER, RIET AL MBEE Y B B R 8, AR 4em) S EAMKT 20%. 180#
FM (W TIZTRAR); o ik = W AR CRE T A ), o iral)s =] JE-80(CK T i 1k
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2.2.1. NaOH/H-EH4E 327K [ o - 41 45 iR R FE OS2 0

EHIRTIRES TN, K 30 g 242 100 ml ) 4%. 6%. 8%. 10%. 12%/~[F1¥K F& S S8 Ak s
WA, PR SE TR /T AR . B 41 2 2 TE A (R3PS AU BB Y P W AR5 1O o

FEHIR TIRET, #4209, 259, 309, 359. 40 g MIFLF4EFANA 100 ml 10%Z EALNER H, i
PEEIE LT iR . WSR2 4 B AT A IR IR 5 S SR A BN T T Vs A

2.2.2. 180#EE SRS By ik
SREBREE . AuEE. ECkE. k. O HEMER S 180#E TR &, A 10 min, b
5 B I 1)V IR S FIORG JE

2.2.3. 180#E 1 HLB {ERINE

B EM S KIZEFRRER 9.1 A, MAHLB =9, 95, 10. 10.5. 11. 11.5. 12, 12.5 fi1 13 A1k
7 1%, BT 25C/KUH R BN HERS 78 /0 B 7L AL 30 min, LSRG TR e 5. (HLB (RN
FUAE, RABRIEVEA A BA KB H R SR B A 28 20+, R INEVEA 1 KB RSE R
(] (1) R/ D B P R L (R B, 08 ORI TS P 70 (1 S 7K S P T . )

fae g B E T 25 CHEIRA P A 12 h, WK DL 18T K Z T 5E R
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FISE PRSI AR PP HEA 7 RS A
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THE B IRTT A T 2 0 B AT 7 b 44 8 GBIT 384-1981 (A= ity VB I /8 ) 072 H RS I F& s ik 4T
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ZME, INFE 2 Forsn, EEEIREST 30 g 4742 7] LR 2 VA ET 100 ml 10%3K B IS S AL
TR, DRI 4 4 25 7 R B AR R N 30%.

3.3. 180#EE SHPERE IR TR IE 4 R

S, WAL 3 HRE, EFRIRAS FANS 18045 v LAV, T va ok RS, sl
MFLACBLE T A

3.4. 180#E M HLB HATNELE R

ZME, N4 Rafg, AF HLB %440 NS AL EMRE 12 h SRR R, dmid 1A%,
HLB = 11.5 MIFL L E M AT H /K EH K, SE MR HLB = 11.5.

Table 1. Solubility chart of hemicellulose in different concentrations of sodium hydroxide solution

L FARRETERENSENNBREHR

SRR P YR T RE L
4% 100 ml 309 B R
6% 100 ml 309 B VAR
8% 100 ml 309 KT
10% 100 ml 309 AR
12% 100 ml 309 TEA

Table 2. Solubility chart of hemicellulose in 10% concentration of sodium hydroxide solution

%2 TRREMEAEES 10%RENEFUHERERE

SE N AR Forgi RS
10% 100 ml 209 SEARARTCTTIE
10% 100 ml 259 SEARMRTCTTIE
10% 100 ml 304 SERIE T UL
10% 100 ml 359 SEAE R BT
10% 100 ml 40g SERIR R ST

Table 3. Solubility chart of 180# heavy oil in different kinds of solvent
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35.1. ANFAENFEMER

2eME, M 2 dar g, ANFEFAARTIH R4 TS AL EHCE 12 h JEHT /KR &5 5, mEET I,
Bt FLAL T B AT K R R, ALK T 1% 5 Atk ia TP, Mok AR HEN 1%.
3.5.2. IFREHERER

ZeE, M3 dal s, ASEFEE R T TS AL E M ACE 12 h KRS R, mERT I,
7£ 10~30 min ITE)JEEE N, BEE FLALES TR O3 Inbr /K R FEA%, 30 min JE MK RIEEARLREEAAS, SFLALRT
[a] %3¢ 30 min.
3.6. ¥HHFEHMEITNER

2R, 40°C. 50°C. 70°C A1 90°C R 45 T 2= £F 4k 2 By AN 180#FE 1 IS SR B U< 5 AT, f

Table 4. Syneresis rates of emulsion heavy oil with different HLB

7 4. A[E HLB £ T L EMAIHTKE

HLB {8 9 9.5 10 10.5 11 115 12 12.5 13

HrKkZ 80.10% 65.20% 31.90% 21.60% 12.80% 10.30% 13.50% 20.80% 37.00%
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Figure 1. Syneresis rate curve of emulsion heavy oil with different HLB
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Figure 2. Syneresis rate curve of emulsion heavy oil with different HLB
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DI, ARRES NI E RS FEA ZE 0K, 2 2 24 2 35 AOORG 52 R ARG, it w3 7 HAR IR IR s 1 - 40°C
I - 2T 4 25 3 AT 180# F yil1 (kG 52 40 ) S 337 mm?/s 1 451 mm?/s, 50 J I AH R 454k A 28.5 mm?/s F1 180
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3.7. ¥$FHFEHNRETNER

RGN , 22T 2 22 5 i AN 1804 B I 1 5.1 VB B0 42 6 BT, T LA HY , - 27 4 2 5 3 1 $Vl o 35.12
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Figure 3. Syneresis rates of emulsion heavy oil with different
emulsification time
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Table 5. Kinematic viscosity of hemicellulose crude oil and 180# heavy oil in different temperature conditions

7 5. PRIREFH THAYERE MM 1804FMAYETIHGE

BEREEE mm?s
HE(C) :
LT 4 2 180#E i
40 337 451
50 285 180
70 29.9 33.7
90 8.7 14.0

Table 6. Barrel calorific value of hemicellulose crude oil and 180# heavy oil

F2 6. FLAHERT M 1804 M HHRE
(AT H AT FAE(MI/kg)
LT Y R 35.12
180#E 3t 37.22
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Figure 4. Boiler burner test results of hemicellulose crude oil
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